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The Relative Rigidity of Monopoly Pricing 


This paper examines wlzy monopolies change their rzominal prices less often than 
do tight oligopolies. W e  show that cost (demand) changes create a larger incentive 
for duopolists (monopolists) to change their prices. When botlz costs and demand 
are aflected by small charzges in the overall price level, tlze cost efect dominates. 
In the presence of a small, $xed cost of changing prices, therefore, duopolists 
change their prices in response to smaller perturbatiorls in underking conditions. 

The relationship between industry struc- 
ture and pricing is a major focus of indus- 
trial organization. One of the most striking 
facts to have emerged about this rela-
tionship is that monopolies tend to change 
their prices less frequently than tight oligop- 
olies. Although the first evidence in this re- 
gard was presented by George Stigler (1947) 
almost 40 years ago, no theoretical explana- 
tions have been offered. The objective of this 
paper is to develop a model capable of ex- 
plaining these facts. 

Stigler's objective in comparing the rela- 
tive rigidity of monopoly and duopoly prices 
was to test the kinked demand curve theory 
of R.L. Hall and C.J. Hitch (1939) and Paul 
Sweezy (1939). Since the work of Gardiner 
Means (1935) seemed to show that con-
centrated industries exhibited greater price 
rigidity than their unconcentrated counter-
parts, the kinked demand curve was devel- 
oped and embraced as providing a theoreti- 
cal foundation for the rigidity of prices. It 
was widely regarded to be an implication of 
that theory that duopolists would not change 
their prices in response to small changes in 
their costs.' 
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for their suggestions, and the National Science Founda- 
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'This view was emphasized by Martin Bronfen-
brenner (1940). for example. It is now well recognized. 
however, that the kinked demand curve implies multiple 

Stigler's test (1947) was a direct and sim- 
ple test of the rigidity of oligopoly prices. 
Instead of comparing oligopoly pricing with 
pricing in unconcentrated industries, he sim- 
ply compared the relative rigidity of mo-
nopoly and oligopoly prices. If it is the kink 
that leads to inflexible oligopoly prices, mo- 
nopolists should have more flexible prices 
since monopolists do not face a lunked de- 
mand curve. Stigler found instead that mo- 
nopolist's prices were even more rigid. 
Several later empirical studies have sup-
ported his original finding: monopolists 
change their prices less frequently than do 
oligopolists. This finding throws into ques- 
tion any theory in which prices are rigid only 
because individual oligopolists fear "upset- 
ting the applecart." 

In his study, Stigler tabulated the number 
of price changes for two monopolistically 
supplied commodities (aluminum and nickel) 
and 19 products, whlch were each supplied 
by a small number of firms. The source of 
the data on price changes was the Bureau of 
Labor Statistics (BLS) bulletins, Wholesale 
Prices, for the period June 1929-May 1937. 
The price of nickel did not change at all over 
this period and there were only two price 
changes for aluminum. Among the oligopo- 
listically supplied products, however, only 
one had fewer than four price changes 
(sulfur) and half had more than 10 price 
changes. 

equilibria. When cost conditions change, one might well 
expect the equilibrium to change as well. It is only if the 
current price is somehow "focal" that the price will not 
change 
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The finding has been replicated on other 
price data for different periods. Julian Simon 
(1969) studied advertising rates of business 
magazines from 1955 to 1964. Simon's data 
have the advantage that they contain the 
price series for each publication rather than 
simply an index of the industry price, as is 
the case for the BLS data. Simon finds that 
the larger the number of competitors a firm 
has, the higher the number of years in which 
it changes its price. 

Walter Primeaux and Mark Bomball 
(1974) compare pricing of electric power 
when it is supplied by a duopoly versus a 
m ~ n o p o l y . ~Their data cover 17 duopolies 
and 22 mono~olies from 1959 to 1970. One 
advantage of'their study is that there is no 
product differentiation in electric power, so 
that there is no danger of misspecifying the 
firms' com~etitors. Also. list ~ r i ce s  are trans-, . 
actions prices since deviations from printed 
schedules are illegal for public utilities. They 
show that when there are two firms in the 
market they each change their prices more 
often than a corresponding monopolist. This 
is true for all levels of power usage. The 
effect is more pronounced for lower levels of 
power usage, where the duopolists changed 
their prices two or three times more fre-
quently than it is for higher-power usages 
where they changed their prices roughly one- 
and-a-half times as often. 

Finally, Primeaux and Mickey Smith 
(1976) study the pricing of 88 major drugs 
during the period 1963-73. For their sample 
they are unable to reject the hypothesis that 
oligopolists and monopolists have the same 
frequency of price changes. 

These studies suggest that monopolists 
generally change their prices less frequently 
than oligopolists. The explanation that we 
offer for this phenomenon is based on the 

he duopoly cases were situations in which a 
municipally owned electric utility and a privately owned 
firm competed directly. Each firm had its own electricity 
generation facility, and customers had the choice of 
which firm they wished to be served by. In some cases, 
customers could switch from one company to the other 
at will; in other cases. new customers had a choice of 
supplier but once they had made a choice. it was not 
possible to switch suppliers. 

relative incentives of monopolists and oligop- 
o l i s t~  to adjust their prices when underlying 
cost and demand conditions change or when 
inflation erodes existing prices. We focus on 
the comparison between duopoly and mo-
nopoly and show that whether the products 
of the duopoly are homogeneous or differen- 
tiated, t h e  duopolists have a greater incen- 
tive to change their prices than does a 
monopolist, facing the same configuration of 
demand. So, if there are other forces leading 
to price rigidity that are of roughly compara- 
ble magnitudes across industry structures, 
there will be a general tendency for duopoly 
prices to change more frequently. The par- 
ticular reason why prices may be unrespon- 
sive to changes in underlying conditions that 
we focus on is that there may be a fixed cost 
of changing prices. This idea was first put 
forward by Robert Barro (1972) and has 
been used by Eytan Sheshlnski and Yoram 
Weiss (1977, 1985), Julio Rotemberg (1983), 
and Gregory Mankiw (1985), among others. 
These costs are usually taken to include the 
physical costs of changing and disseminating 
price lists and the possibility of upsetting 
customers with frequent price changes. In 
the electric utility industry they also capture 
the costs of obtaining permission from regu- 
latory authorities to change tariffs. 

If it is costly for firms to change their 
prices, the question then is how the gains to 
the firms of changing their prices compare 
with the costs and, more importantly, how 
the gains differ across market structures. To 
see why duopolists in general have a greater 
incentive to change prices in response to 
costs changes, consider the following simple 
case. Suppose that two firms competing in 
Bertrand style and charging price equal to 
constant marginal costs unexpectedly discov- 
er that costs have increased. If neither firm 
increases its price, the firms share the loss of 
supplying the entire market demand at a 
price below costs. Each firm obviously has a 
large incentive to change its prices. Further- 
more, if either firm believes its rival will 
change its price, then it has an even greater 
incentive to raise its own price in order to 
avoid suffering the entire loss itself. Put dif- 
ferently, when a firm changes its own price 



it imposes a negative externality on its rival: 
it increases the amount that the firm must 
sell at the "wrong" price. 

A similar phenomenon arises for cost de- 
creases. In that case there is no incentive for 
the firms to make a combined price decrease. 
However. there are substantial incentives for 
either firm to make a unilateral price de- 
crease to undercut the rival. Here again there 
is an externality: the deviating firm's gain is 
made at the rival's expense. 

A monopolist's profits are differentiable in 
its price. Therefore, as George Akerlof and 
Janet Yellen (1985) show, the loss in profits 
from not changing its price is second order. 
Since the duopolist's incentives to change 
price are first order, if they face comparable 
costs of changing prices. the duopolists would 
change price more frequently in response to 
a cost change than a monopolist would. 

The reverse is true for changes in demand. 
Since Bertrand competitors set price equal to 
marginal cost, they have no incentive to 
change price in response to a shift in de- 
mand. A monopolist. of course, does have an 
incentive to change price in these circum- 
stances. 

When oligopolists produce differentiated 
products, individual firms' profits are again 
differentiable in their own prices and the 
Akerlof-Yellen argument still applies. One 
might believe. therefore, that the result that 
monopolists change their prices less fre-
quently than duopolists in response to a cost 
change would not hold true in the case of 
differentiated products. In fact it does. The 
reason has to do with the externalities dis- 
cussed above. 

Consider duopolists producing differenti- 
ated products and, as above, suppose that 
costs increase slightly. Now if one firm raises 
its price slightly, it no longer yields all of its 
customers to its rival. Profits are no longer 
discontinuous at the point of equal prices. 
However, it does lose some of its customers 
to its rival. and if the degree of substitut- 
ability is high, it loses them at a rapid rate. 
In other words, the externality that the 
duopolist inflicts on its rival is increasing in 
the degree of substitutability between the 
products. Thus, the increase in profits from 

adjusting its price may be large. A monopo- 
list. on the other hand. is able to internalize 
these externalities. For purposes of compari- 
son, suppose that the monopolist offers both 
products. Now when it changes the price of 
either product it bears the full consequences: 
both the change in profits of the product 
whose price is changed and that of the prod- 
uct whose price is unchanged. Whereas the 
duopolists each have an incentive to change 
price in order to make a gain at the other's 
expense, the monopolist has no such incen- 
tive. 

Thus even in the case of differentiated 
products, provided the degree of substitut-
ability between the products is great enough, 
duopolists have a greater incentive to change 
their prices in response to a change in costs 
than a monopolist does. The incentive to 
change price in response to a change in 
demand, however, is greater for the monopo- 
list. In order to see which effect is likely to 
dominate in practice, we examine the situa- 
tion when both costs and demand are affected 
by overall changes in the price level. We find 
that for small changes in the price level, the 
cost effect dominates the demand effect and 
so duopolists have a greater incentive to 
change their prices than a monopolist does. 
Thus in the presence of fixed costs of chang- 
ing prices the monopolist may adjust prices 
more sluggishly. 

In Section I we develop intuition for our 
result via a homogeneous goods example. 
This model is generalized to differentiated 
products and an inflationary environment in 
Section 11. We conclude with Section 111. 

I. A Model with Homogeneous Products 

Throughout the paper we assume that 
duopolists treat prices as their strategic vari- 
ables. This seems natural given that we focus 
on whether firms change their prices or not. 
In this section. in order to demonstrate how 
the incentives for a monopoly to change 
prices differ from those of a duopoly, we 
begin uith a very simple model. In particu- 
lar. we will assume that the duopolists pro- 
duce a homogeneous good with constant (and 
equal) marginal costs. As we shall see below, 
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this formulation is useful for expository pur- 
poses since the incentives for changing prices 
are most apparent when the model is stripped 
down in this way. 

Unfortunately, we will also see that this 
formulation is too stark in the sense that 
duopolists earn zero-profits gross of any fixed 
costs. Thus, if they must bear any such costs, 
their participation becomes unprofitable. 
However, any number of modifications in 
the direction of realism (such as differenti- 
ated products or increasing marginal costs) 
would provide the firms with sufficient 
profits to cover small fixed costs. We begin 
with the simplest model to develop the intui- 
tion for the result. We later consider product 
differentiation where the existence of profits 
guarantees the willingness of the firms to 
participate as long as costs of changing prices 
are small. 

Time is divided into two "periods" by an 
unexpected increase in the firms' constant 
marginal costs of production from c, to c,. 
We will refer to the periods before and after 
the cost change as periods 1 and 2, respec- 
tively. Industry demand is given by q = a -
bP, a / b  > c,, where P is the lowest price 
charged. Since the duopolists compete in 
Bertrand style Pi = P: = c, (subscripts de- 
note periods and the firm is indexed by the 
superscript). The monopolist. on the other 
hand, charges Pi" = ( a  + bc1)/2b and sells 
( a  - bc1)/2. 

We explore how the change in costs affects 
prices. We consider what happens when the 
new level of marginal costs. c,, is known to 
both firms before they select their period 2 
prices, but where each firm must incur a 
a fixed cost, f , to change its price. 

If the monopolist leaves its price un-
changed at PT, it sells ( a  - bc1)/2 and 
earns [{(a + bc,)/2h) - c,]{(a - bc,)/2). 
If, on the other hand, it changes its price, it 
earns ( a  - bc,),/4b - f .  It is therefore 
worthwhile for it to change its price if and 
only if 

Now consider a duopolist. The amount 
demanded at P = c, is q, = a - he,. Suppose 

that firm 2 does not change its price. If firm 
1 does not change its price either, the firms 
share the loss of q,(c, - c,), that is, they 
each lose ( a  - bcI)(c2- c1)/2. What hap-
pens if firm 1 increases its price? To do so it 
must incur the cost, f . It then loses all its 
sales to firm 2. Thus firm 1loses f if it raises 
its own price and firm 2 keeps its price 
unchanged. So, in this case, firm 1 prefers to 
change its price if 

Now consider what happens if firm 2 in- 
creases its price to c,. Now firm 1 loses 
( a  - hc,)(c, - c,) if it maintains its period 1 
price (since it now bears the entire loss itself). 
On the other hand, it loses only f if it joins 
firm 2 in the price increase to c,. Thus it 
prefers to raise its price if 

Equation (2) implies equation (3). Thus if  (2) 
holds, changing price is a dominant strategy 
and the unique equilibrium involves both 
firms changing price. If (3) holds but (2) 
does not, each firm is willing to change its 
price only if the other also does. There are 
then two pure strategy equilibria: one in 
which the firms both change their prices and 
one in which neither does. Finally. if (3) 
does not hold, then the unique equilibrium is 
that neither firm changes its price. 

Now compare the relative incentives for 
the duopoly and the monopoly to change 
prices. To make the comparison unfavorable 
to frequent price changes by the duopoly, we 
concentrate on the case in which changing 
price is the unique equilibrium. Then the 
duopoly changes prices i f  (2) holds while the 
monopoly changes prices if (1) holds. Since 
a / h  > (c, + c,)/2 by assumption, if (1) 
holds then (2) holds as well. Thus the duopo- 
lists would always change the price if the 
monopolist would. Moreover. if ( a  - be,) > 
2 f/(c, - el)  > b(c, - c,)/2, then (2) holds 
but (1)does not, so that, for parameters in 
this range, the duopolists would change their 
prices whereas the monopolist would not. 
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The intuition for these results is clear from 
Figure 1,which illustrates the effect of a cost 
increase. The profit for a monopolist who 
sets the optimal price for costs c,  is given by 
the integral of marginal revenue minus 
marginal costs evaluated at q?. This is equal 
to the shaded area in Figure 1. If the mo- 
nopolist does not change its price (so that it 
sells q;"), it earns the profits it would earn if 
its costs were actually el (the area a c l z )  
minus ( c ,  - e l )  q;" = clc2yz. The loss from 
not changing its price is therefore the cross- 
hatched triangle 

The monopolist is willing to change its price 
if this area exceeds f .  

Now consider the duopolists. If firm 1 
believes that firm 2 will not change its price, 
firm 1can raise its price to c, and earn zero 
(less the fixed cost f ). On the other hand, if 
it does not change its price, it shares the 
industry loss of c,c2uw. Clearly, (c lc2uw)/2  
always exceeds ( x y z ) .  Thus the duopolist 
always has a greater incentive to increase its 
price. 

From Figure 1we can see that the greater 
incentive for the duopolist to change its price 
does not hinge on the linearity of demand. 
For an arbitrary demand function and its 
corresponding marginal revenue function, the 
relevant question is how the area corre-
sponding to the crosshatched area xyz com-
pares with the corresponding (c,clwu)/2. 

Notice that ( q y- q;')(c2 - c,) is an up- 
per bound for the area xyz and the area 
(c2clwu)/2  is equal to q f (c2- c1) /2 ,  where 
q,' is the duopoly output in period 1.There-
fore the area xyz is less than (c2clwu)/2 if 
q;1- q? < q; /2 ,  that is. if qf > 2 ( q y  - 9,"). 

'This result should not be taken to mean that duopo- 
lists have a larger incentive to respond to changes in 
costs whatever the form of their strategic interaction. 
For instance. if Cournot duopolists with linear demand 
and constant marginal costs face an increase in these 
costs. each firm's loss from not adjusting its quantity 
exactly equals the corresponding loss for a monopolist. 

Since q;  > q;" (the duopoly output is at least 
as great as the monopoly output), a sufficient 
condition for this is q;" > 2(q;" - 9,") or q," 
> q;"/2. This condition holds for small 
changes in costs. In particular, it is satisfied 
unless the change in costs is so large that the 
optimal monopoly output is halved. Since it 
seems unlikely that a monopolist would pre- 
fer to halve its output at the current price in 
preference to changing the price, the result is 
quite general. 

In some sense the result of this section is 
not surprising since, as Akerlof-Yellen argue, 
the cost from not changng one's price is of 
second order in the change in costs only if 
the profit function is differentiable with re- 
spect to price. For Bertrand duopolies the 
profit function is not differentiable, and in- 
deed ( 2 )  is of first order in the change in 
costs while (1) is of second order. However, 
if we let the duopoly produce differentiated 
products, the profit functions become dif- 
ferentiable and both losses are of second 
order. Yet we show in the following section 
that as the two goods become better and 
better substitutes, the analysis in this section 
becomes more relevant. 

It  is important to note that while Bertrand 
duopolists respond more to changes in costs, 
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they respond less to changes in demand. 
With constant marginal costs the duop-
oly never changes its price when demand 
changes. On the other hand. apart from the 
exceptional case where the elasticity of de- 
mand is unaffected, the monopolist loses by 
not changing its price in response to a change 
in demand. 

The analysis presented in thls section has 
t h o  shortcomings. First, the duopolists lose 
money in equilibrium. If they do not change 
their prices, the new equilibrium has P2= c,, 
but they must incur the fixed cost of changing 
their prices. If they do not change their 
prices. they sell at a price less than marginal 
cost. 

Second, the analysis does not carry over to 
the case of a cost decrease. In that case the 
new Bertrand equilibrium has P, = c,. How-
ever, if each firm changed its price to that 
level it would lose f .  Thus one firm can do 
better by not changing its price, selling noth- 
ing, and earning zero profits. It is therefore 
not a Nash equilibrium for both firms to 
decrease their prices to c,. However. it is 
also not a Nash equilibrium for neither firm 
to change its price since one firm could 
profitably deviate by undercutting the price 
P, = c,  slightly. The only equilibrium in-
volves mixed ~trategies .~ 

Both of these shortcomings are due to the 
zero-profit nature of Bertrand competition. 
We show in Section I1 that if one allows for 
some degree of product differentiation, these 
problems disappear. Although the incentive 
for a duopolist to change its price is some- 
what dampened with differentiated products 

4The symmetric mixed strategies are straightforward 
to calculate. Suppose each firm charges a price in excess 
of P with probability F ( P ) . If a firm lowers its price to 
P ,  it haa ;he lowes; price with probability F( P )  (the 
probability that its rival has a hlgher price) Therefore, a 
firm that lowers its price to P earns ( P  - c , ) q ( P )  F ( P )  
- f. In equilibrium the firm must be indifferent between 
lowering its price to P and leaving it unchanged. This 
iniplies that F( P )  =//( P - c , ) q ( P )  = J / ( P  - c 2 ) ( a-
h P )  in thc linear case. The mixed strategy involves not 
changing the price with positive probability and has no 
other mass points. The lowest price charged is that in 
which the fi;m earns J ~f it is the only firmcharging that 
price. 

since demand is less responsive to price 
differences, we show that duopolists may 
nonetheless change their prices more fre-
quently than monopolists. 

11. A Model with Differentiated Products 

In Section I we showed that cost changes 
and demand changes have differing effects 
on the incentives of duopolists and monopo- 
lists to change their prices. Both costs and 
demand are affected when overall prices 
move, and it is such movements that are 
probably the main reason for price changes 
in the studies mentioned in the introductory 
section. Therefore, in this section, our focus 
is on the effects of changes in the overall 
price level. 

We consider an industry in which two 
goods are produced. The demand for goods 
I and 2 is given by 

( 5 )  q : = a / 2 - ( h / 2 + d ) ~ : / ~ , + d ~ ; / ~ ,  

where a, h, and d are positive constants, S 
is the general price level, and t = l  or 2 
denotes the period. As can be seen from 
equation ( 5 ) ,  the two goods are symmetric 
and d is a measure of their substitutability. 
The goods can be produced at constant 
marginal cost S,c. Note that increases in S 
do not just raise costs, but also increase the 
quantity demanded at any price. This occurs 
because any given price now represents a 
smaller amount of real purchasing power. 
Therefore, profits deflated by St from pro- 
ducing good 1, T: are given by 

and for good 2 .  
If the firms simultaneously choose prices 

and behave noncooperatively, firm 1chooses 
p,' to maximize (6). The first-order Con&- 
tion is 

( 7 )  P,' = dp12/ (b  + 2 d ) +  aS , / (2b  + 4 d )  

+ cS, /2 .  
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The Nash equilibrium prices in period 1 if 
the firms expect S, to be equal to S2 are 
then 

It is useful to rewrite (6) as 

Equation (8) decomposes ?r: into a term 
incorporating the first-order condition (7), 
and a term that is independent of P,'. Now 
suppose that S changes unexpectedly from 
S, to S,. We then ask how big this change in 
S has to be in order to induce the firms to 
change their prices in the presence of a fixed 
cost to changing prices, f .  

We first calculate the increase in firm 1's 
profits from changing its price from P: to 
Pi, assuming that Jirm 2 does not change its 
price (P: = P:). We will show shortly that 
this gives a lower bound on the increase in 
firm 1's profits from changing its price. 
Notice that the second line of (8) is the same 
regardless of the price that firm 1 charges. 
The change in firm 1's profit if it changes its 
price is therefore 

2 
- aS2 /(2 b +4d)  - cS2/2] /s:. 

But notice that Pi will be set equal to the 
price that maximizes a: given that firm 2 is 
setting P:. Using (7), the first term is equal 
to zero. Thus we have 

Using (7) and rearranging this gives 

where A S  is S, -S,. 
It is immediate from (10) that (11) gives a 

lower bound to the change in firm 1's profits 
from changing its price. This can be seen by 
noting that increases (decreases) in firm 2's 
price tend to increase (10) when S increases 
(decreases). (To see this, notice that if P: = 
P;, then P:=d~; / (b+2d)+ aS1/(2b+ 
4 d ) +  cS1/2. If S increases, the right-hand 
side of thls expression exceeds P:. This dif- 
ference is even greater if P: exceeds P:. 
Similarly, if S decreases, the right-hand side 
is less than P:. The difference between the 
left- and right-hand sides is then even greater 
if P; is less than P:.) Thus when (11) ex- 
ceeds f ,  a duopolist will always change its 
price. 

Compare this with the situation for a mo- 
nopolist who sells both products. To bias the 
argument against our case, we suppose that 
the monopolist can change both of its prices 
if it incurs the cost f .  Algebra analogous to 
that above yields the result that the increase 
in a monopolist's profits from changing its 
price is 

The difference between (12) and (ll),  the 
monopolist's and duopolist's incentives to 
change price, is proportional to 

The derivative of (13) with respect to d is 

which is negative for d bigger than (a  -
bc)/2c. As d increases this derivative con- 
verges to the constant - c2 SO that, for d 
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sufficiently big, (11) exceeds (12) and duopo- 
lists change their prices in response to a 
smaller change in S. If one considers the 
example in whlch a equals 10, c equals 5 ,  
and b equals 1, then if d exceeds 7, there 
exists a change in the price level such that 
duopolists will change their prices whereas 
the monopolist will not. 

The above analysis assumes that if only 
one of the firms (say firm 2) changes its 
price, that both firms nonetheless sell non- 
negative quantities. However, it is clear from 
( 5 )  that if P: > P:, and d is sufficiently 
large, then q: can become negative. Sub-
stituting (7) into the second equation in (5), 
one can see that this problem does not arise 
for AS sufficiently small. If the increase in S 
is sufficiently small, firm 2 will still wish to 
produce a positive output at its best re-
sponse to firm 1's "old" price. This is equiv- 
alent to a requirement that f not be "too 
large." As a numerical example, for the case 
in which a =10, c = 5, and b =1, if f is less 
than 10 percent of a duopolist's period 1 
profits, this problem of being driven to a 
"corner" does not arise as long as d < 90. 

We now turn to an interpretation of these 
results. An increase in S has two effects: it 
raises demand and costs at the current price. 
The simplified model of Section I provides 
the intuition for why the duopolists have a 
greater incentive to change their prices in 
response to a cost change. A monopolist that 
changes the prices of both products together 
(so that P: = P;) faces aggregate demand 
with (negative) slope b as in the previous 
section. Referring back to Figure 1, the gain 
to changing price is thus given by the area 
xyz. The individual duopolist, on the other 
hand, faces demand with slope b/2 + d. As a 
consequence, the marginal revenue curve is 
flatter if d > b/2 and in that case the area 
corresponding to xyz is larger for the duopo- 
list. 

On the other hand, duopolists are less 
affected by the change in demand. If d is 
zero, each duopolist faces the same incen- 
tives in its market as a monopolist would. If 
the monopolist can change both of its prices 
by paying f ,  it will change its prices in 
response to a smaller change in demand. 
Moreover, as d increases the duopolist be- 

comes even less concerned, until with d =oo 
demand stops mattering. This is because the 
duopolists face more elastic perceived de-
mand curves. They are therefore less able to 
exploit increases in demand and, con-
sequently, have less incentive to increase 
price. 

It remains to explain why the cost effect 
dominates the demand effect (locally) when 
d is large. The reason is that, although sec- 
ond order, a small change in one duopolist's 
price can have a very large effect on the 
outputs (and hence the profits) of both 
duopolists if d is sufficiently large. Thus, if 
an arbitrarily small increase in S induces 
firm 1 to raise its price an arbitrarily small 
amount, firm 1loses a large proportion of its 
sales to firm 2. It is the presence of this 
externality that makes the effect of a cost 
change for a duopolist qualitatively different 
from a demand change for a monopoli~t .~ 

111. Conclusions 

In an industry subject to fluctuations in 
the firms' costs, it is more costly for each 
member of a tight oligopoly to keep its price 
constant than it is for a monopolist. The 
reverse is true for fluctuations in demand. 
When both costs and demand are subject to 

'These results are broadly consistent with the simu- 
lations of Akerlof-Yellen (1985) and Olivicr Blanchard 
and Nobuhiro Kiyotaki (1985). They compute the lost 
profit from keeping prices unchanged as a fraction of 
profits in the former case and as a fraction of revenues 
in the latter. Both show that in response to a small 
increase in the money supply that these fractions are 
higher, the higher is the elasticity of the demand facing 
firms. This is consistent with our paper insofar as our 
results also depend on duopolists having flatter per-
ceived demand c u n c s  than monopolists. Yet this ap- 
parent similarity masks some important differences. 
First. comparing only the elasticity of demand across 
firms does not take into account that monopolists are 
different from individual oligopolists both in that they 
are larger and are subjcct to fe~ver strategic interactions. 
Second, inaofar as monopolists have higher profits (or 
revenues) than oligopolists, considering only such ratios 
tends to make monopolists automatically appear to 
veiw fixed prices as less onerous. Finally, their simula- 
tions do not place firms in contexts in which general 
inflation (or, as  in the 1930's. deflation) affects costs 
together with demand. 
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inflationary or deflationary shocks, the cost 
effect dominates. As a result, in the two 
period models we present, circumstances that 
lead a monopolist to change its prices would 
always encourage duopolists to do so as well, 
while the reverse is not true. In t h s  conclu- 
sion, we point out a few caveats and possible 
extensions of the analysis. 

First, our analysis has been concerned ex- 
clusively with the monopoly-duopoly com-
parison. Yet, Dennis Carlton (1986) as well 
as Stigler suggest that price rigidity is mono- 
tonic in concentration so that duopolies 
change their prices less often than three firm 
oligopolies and so on. The analysis of this 
paper can probably be extended to cover 
these cases as well. What was crucial in our 
analysis is that perceived demand curves be- 
come flatter as there are more competitors. 
This makes price changes more attractive 
because some of the benefits derive at the 
expense of competitors. Insofar as oligopo- 
lists with many competitors can reasonably 
be thought to have perceived demand curves 
that are more elastic (because there are bet- 
ter substitutes produced by competitors, for 
instance), they will change their prices more 
frequently. 

Second, our analysis of the actual fre-
quency of price adjustment applies strictly 
only in our two-period setting. An extension 
to a more general dynamic setting thus seems 
desirable. In some sense this extension should 
be straightforward; as the incentives for 
changing prices are bigger for oligopolies, we 
should observe them changing their prices 
more often. Unfortunately, when consider- 
ing dynamic games between duopolists one 
must allow the strategies of the firms to 
depend on the history of their relationship. 
This considerably complicates the analysis. 
In particular, since price changes may pre- 
cipitate price wars, there may be equilibria 
in which duopolies are reluctant to change 
their price^.^ 

Finally, the incentives to change price that 
firms face in t h s  paper in response to exoge- 

'For some dynamic models that use a framework 
capable of addressing these difficult questions, see Ro- 
bert Gertner (1985) and Sheshinsh and Weiss (1985). 

nous changes in costs and demand, are re- 
lated to the incentives that firms have to 
endogenously change costs and demand 
through innovation. Innovation on the cost 
and demand side corresponds to process and 
product innovation, respectively. To the ex- 
tent that a product innovation cannot be 
appropriated by an individual firm but rather 
leads to a general change in industry de- 
mand, our model suggests that monopolists 
have a greater incentive to pursue such prod- 
uct improvements. With respect to process 
innovations, however, two effects operate to 
make the incentives for innovation greater 
for duopolists. First, as Kenneth Arrow 
(1962) has pointed out, such an innovation 
may be worth more in a competitive industry 
simply because of its greater output. Second, 
as our model suggests, each duopolist's fear 
that its rival will gain an advantage by in- 
novating alone, provides a great incentive 
for each duopolist to innovate. 

REFERENCES 

Akerlof, George A. and Yellen, Janet L., "A 
Near-Rational Model of the Business 
Cycle, with Wage and Price Inertia," 
Quarterly Journal of Economics, Supple-
ment 1985, 100, 823-28. 

Arrow, Kenneth, J., "Economic Welfare and 
the Allocation of Resources," in Richard 
R. Nelson, ed., The Rate and Direction of 
Inventive Activity, Princeton: Princeton 
University Press, 1962. 

Barro, Robert, 	 "A Theory of Monopolistic 
Price Adjustment," Review of Economic 
Studies, January 1972, 39, 17-26. 

Blanchard, Olivier J. and Kiyotaki, Nobuhiro, 
"Monopolistic Competition and the 
Effects of Aggregate Demand," American 
Economic Review, September 1987, 77, 
647-66. 

Bronfenbrenner, Martin, "Applications of the 
Discontinuous Oligopoly Demand Curve," 
Journal of Political Economy, 1940, 48, 
420-27. 

Carlton, Dennis W., "The Rigidity of Prices," 
American Economic Review, September 
1986, 76, 637-58. 

Gertner, Robert, "Dynamic Duopoly with 
Price Inertia," MIT, mimeo., December 



926 T H E  AMERICAN ECONOMIC R E  V I E W  DECEMBER 1987 

1985. 
Hall, R. L. and Hitch, C. J., "Price Theory and 

Business Behavior," Oxford Economic Pa- 
pers, May 1939, 2, 12-45. 

Mankiw, N. Gregory, "Small Menu Costs and 
Large Business Cycles: A Macroeconomic 
Model of Monopoly," Quarterly Journal of 
Economics, May 1985, 100, 529-39. 

Means, Gardiner, "Industrial Prices and Their 
Relative Inflexibility," U.S. Senate Docu- 
ment 13, 74th Congress, 1st Session, 
Washington, 1935. 

Primeaux, Walter J. and Bomball, Mark R., "A 
Reexamination of the Kinky Oligopoly 
Demand Curve," Journal of Political Econ- 
omy, July/August 1974, 82, 851-62. 

and Smith, Mickey C., "Pricing Pat-
terns and the Kinky Demand Curve," 
Journal of Law and Economics, April 1976, 
19, 189-99. 

Rotemberg, Julio, "Aggregate Consequences 
of Fixed Costs of Price Adjustment," 

American Economic Review, June 1983, 73, 
433-36. 

Sheshinski, Eytan and Weiss, Yoram, "Inflation 
and Costs of Price Adjustment," Review of 
Economic Studies, June 1977, 44, 287-304. 

and , "Inflation and Costs of 
Price Adjustment: The Duopoly Case," 
mimeo., October 1985. 

Simon, Julian L., "A Further Test of the Kinky 
Oligopoly Demand Curve," American 
Economic Review, December 1969, 59, 
971-75. 

Stigler, George J., "The Kinky Oligopoly De- 
mand Curve and Rigid Prices," Journal 
of Political Economy, October 1947, 55, 
432-49. 

Sweezy, Paul M., "Demand Under Conditions 
of Oligopoly," Journal of Political Econ- 
omy, August 1939, 47, 568-73. 

U.S. Bureau of Labor Statistics, H%olesale Prices 
and Price Indexes, 1929-37, Washington: 
USGPO. 



You have printed the following article:

The Relative Rigidity of Monopoly Pricing
Julio J. Rotemberg; Garth Saloner
The American Economic Review, Vol. 77, No. 5. (Dec., 1987), pp. 917-926.
Stable URL:

http://links.jstor.org/sici?sici=0002-8282%28198712%2977%3A5%3C917%3ATRROMP%3E2.0.CO%3B2-U

This article references the following linked citations. If you are trying to access articles from an
off-campus location, you may be required to first logon via your library web site to access JSTOR. Please
visit your library's website or contact a librarian to learn about options for remote access to JSTOR.

[Footnotes]

1 Applications of the Discontinuous Oligopoly Demand Curve
M. Bronfenbrenner
The Journal of Political Economy, Vol. 48, No. 3. (Jun., 1940), pp. 420-427.
Stable URL:

http://links.jstor.org/sici?sici=0022-3808%28194006%2948%3A3%3C420%3AAOTDOD%3E2.0.CO%3B2-X

5 A Near-Rational Model of the Business Cycle, With Wage and Price Inertia
George A. Akerlof; Janet L. Yellen
The Quarterly Journal of Economics, Vol. 100, Supplement. (1985), pp. 823-838.
Stable URL:

http://links.jstor.org/sici?sici=0033-5533%281985%29100%3C823%3AANMOTB%3E2.0.CO%3B2-N

References

A Near-Rational Model of the Business Cycle, With Wage and Price Inertia
George A. Akerlof; Janet L. Yellen
The Quarterly Journal of Economics, Vol. 100, Supplement. (1985), pp. 823-838.
Stable URL:

http://links.jstor.org/sici?sici=0033-5533%281985%29100%3C823%3AANMOTB%3E2.0.CO%3B2-N

http://www.jstor.org

LINKED CITATIONS
- Page 1 of 4 -

NOTE: The reference numbering from the original has been maintained in this citation list.

http://links.jstor.org/sici?sici=0002-8282%28198712%2977%3A5%3C917%3ATRROMP%3E2.0.CO%3B2-U&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0022-3808%28194006%2948%3A3%3C420%3AAOTDOD%3E2.0.CO%3B2-X&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0033-5533%281985%29100%3C823%3AANMOTB%3E2.0.CO%3B2-N&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0033-5533%281985%29100%3C823%3AANMOTB%3E2.0.CO%3B2-N&origin=JSTOR-pdf


A Theory of Monopolistic Price Adjustment
Robert J. Barro
The Review of Economic Studies, Vol. 39, No. 1. (Jan., 1972), pp. 17-26.
Stable URL:

http://links.jstor.org/sici?sici=0034-6527%28197201%2939%3A1%3C17%3AATOMPA%3E2.0.CO%3B2-J

Monopolistic Competition and the Effects of Aggregate Demand
Olivier Jean Blanchard; Nobuhiro Kiyotaki
The American Economic Review, Vol. 77, No. 4. (Sep., 1987), pp. 647-666.
Stable URL:

http://links.jstor.org/sici?sici=0002-8282%28198709%2977%3A4%3C647%3AMCATEO%3E2.0.CO%3B2-X

Applications of the Discontinuous Oligopoly Demand Curve
M. Bronfenbrenner
The Journal of Political Economy, Vol. 48, No. 3. (Jun., 1940), pp. 420-427.
Stable URL:

http://links.jstor.org/sici?sici=0022-3808%28194006%2948%3A3%3C420%3AAOTDOD%3E2.0.CO%3B2-X

The Rigidity of Prices
Dennis W. Carlton
The American Economic Review, Vol. 76, No. 4. (Sep., 1986), pp. 637-658.
Stable URL:

http://links.jstor.org/sici?sici=0002-8282%28198609%2976%3A4%3C637%3ATROP%3E2.0.CO%3B2-Z

Price Theory and Business Behaviour
R. L. Hall; C. J. Hitch
Oxford Economic Papers, No. 2. (May, 1939), pp. 12-45.
Stable URL:

http://links.jstor.org/sici?sici=0030-7653%28193905%291%3A0%3A2%3C12%3APTABB%3E2.0.CO%3B2-K

Small Menu Costs and Large Business Cycles: A Macroeconomic Model of Monopoly
N. Gregory Mankiw
The Quarterly Journal of Economics, Vol. 100, No. 2. (May, 1985), pp. 529-537.
Stable URL:

http://links.jstor.org/sici?sici=0033-5533%28198505%29100%3A2%3C529%3ASMCALB%3E2.0.CO%3B2-O

http://www.jstor.org

LINKED CITATIONS
- Page 2 of 4 -

NOTE: The reference numbering from the original has been maintained in this citation list.

http://links.jstor.org/sici?sici=0034-6527%28197201%2939%3A1%3C17%3AATOMPA%3E2.0.CO%3B2-J&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0002-8282%28198709%2977%3A4%3C647%3AMCATEO%3E2.0.CO%3B2-X&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0022-3808%28194006%2948%3A3%3C420%3AAOTDOD%3E2.0.CO%3B2-X&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0002-8282%28198609%2976%3A4%3C637%3ATROP%3E2.0.CO%3B2-Z&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0030-7653%28193905%291%3A0%3A2%3C12%3APTABB%3E2.0.CO%3B2-K&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0033-5533%28198505%29100%3A2%3C529%3ASMCALB%3E2.0.CO%3B2-O&origin=JSTOR-pdf


A Reexamination of the Kinky Oligopoly Demand Curve
Walter J. Primeaux, Jr.; Mark R. Bomball
The Journal of Political Economy, Vol. 82, No. 4. (Jul. - Aug., 1974), pp. 851-862.
Stable URL:

http://links.jstor.org/sici?sici=0022-3808%28197407%2F08%2982%3A4%3C851%3AAROTKO%3E2.0.CO%3B2-1

Pricing Patterns and the Kinky Demand Curve
Walter J. Primeaux, Jr.; Mickey C. Smith
Journal of Law and Economics, Vol. 19, No. 1. (Apr., 1976), pp. 189-199.
Stable URL:

http://links.jstor.org/sici?sici=0022-2186%28197604%2919%3A1%3C189%3APPATKD%3E2.0.CO%3B2-N

Aggregate Consequences of Fixed Costs of Price Adjustment
Julio J. Rotemberg
The American Economic Review, Vol. 73, No. 3. (Jun., 1983), pp. 433-436.
Stable URL:

http://links.jstor.org/sici?sici=0002-8282%28198306%2973%3A3%3C433%3AACOFCO%3E2.0.CO%3B2-%23

Inflation and Costs of Price Adjustment
Eytan Sheshinski; Yoram Weiss
The Review of Economic Studies, Vol. 44, No. 2. (Jun., 1977), pp. 287-303.
Stable URL:

http://links.jstor.org/sici?sici=0034-6527%28197706%2944%3A2%3C287%3AIACOPA%3E2.0.CO%3B2-%23

A Further Test of the Kinky Oligopoly Demand Curve
Julian L. Simon
The American Economic Review, Vol. 59, No. 5. (Dec., 1969), pp. 971-975.
Stable URL:

http://links.jstor.org/sici?sici=0002-8282%28196912%2959%3A5%3C971%3AAFTOTK%3E2.0.CO%3B2-5

The Kinky Oligopoly Demand Curve and Rigid Prices
George J. Stigler
The Journal of Political Economy, Vol. 55, No. 5. (Oct., 1947), pp. 432-449.
Stable URL:

http://links.jstor.org/sici?sici=0022-3808%28194710%2955%3A5%3C432%3ATKODCA%3E2.0.CO%3B2-4

http://www.jstor.org

LINKED CITATIONS
- Page 3 of 4 -

NOTE: The reference numbering from the original has been maintained in this citation list.

http://links.jstor.org/sici?sici=0022-3808%28197407%2F08%2982%3A4%3C851%3AAROTKO%3E2.0.CO%3B2-1&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0022-2186%28197604%2919%3A1%3C189%3APPATKD%3E2.0.CO%3B2-N&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0002-8282%28198306%2973%3A3%3C433%3AACOFCO%3E2.0.CO%3B2-%23&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0034-6527%28197706%2944%3A2%3C287%3AIACOPA%3E2.0.CO%3B2-%23&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0002-8282%28196912%2959%3A5%3C971%3AAFTOTK%3E2.0.CO%3B2-5&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0022-3808%28194710%2955%3A5%3C432%3ATKODCA%3E2.0.CO%3B2-4&origin=JSTOR-pdf


Demand Under Conditions of Oligopoly
Paul M. Sweezy
The Journal of Political Economy, Vol. 47, No. 4. (Aug., 1939), pp. 568-573.
Stable URL:

http://links.jstor.org/sici?sici=0022-3808%28193908%2947%3A4%3C568%3ADUCOO%3E2.0.CO%3B2-F

http://www.jstor.org

LINKED CITATIONS
- Page 4 of 4 -

NOTE: The reference numbering from the original has been maintained in this citation list.

http://links.jstor.org/sici?sici=0022-3808%28193908%2947%3A4%3C568%3ADUCOO%3E2.0.CO%3B2-F&origin=JSTOR-pdf

