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A RE-EVAL UATION OF TRADITIONAL STATIC OLIGOPOLY MO DELS 

I. Introduction 

One of the first oligopoly models taught to an economics 

student is the well-known Cournot model in Cournot (1838), and 

even a casual glance at the literature reveals this model is 

1 
still receiving serious attention . In this model, we assume 

that the firms choose the quantity they are to produce, and the 

prices from each firm are to be deteTmined by the market so 

that markets clear. The predicted outcome is the Cournot 

equilibrium, a selection of quantities from all firms where 

there is no incentive for any firm to change its quant ity uni

laterally. Thus, in a market with n firms producing a homo

geneous product , with an invert ible market demand function D (p), 

and with a cost funct ion C.(q.) for each firm i 1, 2, , n, a= . ..1 1 
** * 

Cournot equilibrium is a q - (q1, . , q ) where for all i .. n 

* -1 * c .  (q. ) max1 1 J 1 ;· 1 1 
1 -

=
Ä D (rq.+q.)t - C.(q.)y
jf. i 


* * 

1
jf.i 

= max p.(D(p.) - I q.) - C.(D(p.)1 

> 0 . 

1 1 1
P
i 


* 
subject to D(p.) - I q.1 

j/i l 

Two early critiques of the Cournot model are invariably 

included in any presentation of this model to the uninitiated, 

The first is in Bertrand (1883), where Bertrand argu es that 

since each firm controls its price an appropriate model should 

1 
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where the feasible choices for each firm are identical to those 

choices actually available to a firm in a real market. For 

this model we will use a game theoretic structure, as it allows 

us to separate the analy sis of feasible choices from the anal

ysis of good choices . In Section II we construct 

goods. 

examine those 

this game for 

an oligopoly market with homogenous In Section I I I, 

after this game is constructed, we outcomes which 

are associated with Nash equilibria and compare these outcomes 

to those predicted by Cournot, Bertrand, and Edgeworth . Here, 

we find that no equilibrium exists in ty pical oligopolistic 

environments satis fy ing standard assumptions except that each 

firm has the ability to choose both the price to charge for its 

goods and the quantity o f  these goods to offer for sale 

a generalization of Edgeworth's result. In particular, 

means the outcomes pre dicted by Cournot and Bertrand are both 

irrational . While it would take empirical evidence (o f which 

there is plenty ) to reject the oligopolistic outcomes predicted 

by Cournot and Bertrand, the result presented her˃ indicates 

that, at the minimum, the story given to justify the use of 

either of these predicted outcomes is inappropriate. Even i f  

either of these predicted outcomes is a satisfactory predictor, 

we would be right but for the wrong reasons. In Section IV we 

this 

extend this 

products 

again that 

model to oligopoly markets with differentiated 

and examine the equilibrium outcomes. Here, we find 

no equilibrium exists in ty pical oligopolistic en

vironments with di f ferentiated products, environments satis fy ing 
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firms are the players, an d any choice of a nonnegative p rice 

an d n on n  egative quan tity is a fea sible phy sical action for each 

firm. 

In addition to the phy sical action another part of de

fin in g a strat egy of a game, a p art often left unspecified, is 

the information available to each decis.ionmaker before a deci

sion must be made. The standard information assumption in game 

theory is comp l ete information, where it is assumed each play er 

knows all of the pay off functions, which means kn owin g the set 

of feasible strategies for each p lay er p lus the "utils" received 

by each p lay er from any selection of strategies. ʾote that, 

even though any selection of strategies determines some p hysical 

outcome and this p hy sical outcoʿe determines the p ayoffs, each 

play er is not required to know th e ph y sical outcome by the 

comp let e information assumption. This allows a game where the 

perceived p ay off functions y ield some p ay offs for some sel ec

3
tion s of strategies which are actually unattainable. However, 

if it is reason able to as sume that each firm has the knowledge 

to satisfy the comp lete information requirem ent, then it is 

also reason able to assume that each firm kn ows the in termediate 

phy sical o utcome and, so that this information is n ot self

con tradictory , this p erceived p hy sical outcome is attainable. 

I believe that this extra informational requiremen t, while not 

formally in cluded before, is ex p ect e d when one assumes each 

firm has full knowledge of the marke t an d its p articip ants. 

Thus, we assume the game we con struct satisfies the complete 
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equals the amount offered to the market; and if a surp lus re-

suits the rationing mechanism determines the constraints to be 

imp osed on some sellers so that ultimately the amount sold 

equals the amount demanded. There are, however, many differeˀˁ 

rationing mechanisms that could be used to assure a feasible 

trade when the amount demanded does not equal the quantity 

offered to the market. With a shortage, for example, different 

rationing mechanisms may force different consumers to sacrifice, 

yield:lng different responses for substituting other goods, so 

that the outcomes for these other goods may be different with 

different rationing mechanisms. We see that to determine the 

amount sold by e ach firm when markets do not clear, a sp ecific 

-
rativniitg mechanism must be given to determine the constraints 

to be imposed on each individual and thus their choices. Never

theless, when considering th e effect of rationing mechanisms we 

do not wish to limit our examinations to any p articular ration

ing mechanism, since many different ones are actually used in 

different circumstances and then only implicitly . Because of 

this, the results developed here are phrased to hold for any of 

a large class of rationing mechanisms, those y ielding demand 

functions for the individual firms which are said to be con

sistent with a given market demand function. 

The individual demand functions (D-) are defined to be]. 

consistent with a given market demand function D if for every 

s = ( p 1 ,q 1 , . . . , p , q ) , w h e r e p = m i n {p } a n d ˾˿ :: {i : p i = p } ,n n i 

(i) D. (s) = D (p )  - E min {D (s) ,qj
} for all i e: rot;l jj e:M 

jfi 



market demand, some consumers may choose to p urchase some of 

sumer f may p urchase some amount o£ good X from those firms 

9 


If the firms offering the lowest p rice do not meet the(iii) 

the good from a firm offering a higher p rice. In this case, 

some consumer must be rationed, leaving him with a decision 

p roblem that may be illustrated as in Figure 1. Here, con-

offering the lowest p rice p ,  some o f  good X from firm i at the 

p rice· p . 
1 

> p ,  and some of good Y at the p rice p 
y 

. Consumer f. 

is limited by the rationing mechanism from p urchasing more than 

l 
the quantity r from the firms offering the lowest price. For 

the indi ff erence curves given in Figure 1, the commodity bundle 

. l
A w1th r + x units of X is optimal given the budget constraint 

and the rationing constraint, and bundle B with D (p .) units of
1 

X would be op timal if good X was only of fered at the p rice p1. . 

l 
If X is not an inferior good, then D (p.) < r + X, and summing1 

across all consumers under these conditions we find 

l +D(p .  ) < LT D. (s) = I q. + D. (s). Thus, see that i f  the-

jd1 J


1 1 1 

good is not an inferior good for all consumers, condition (iii) 

must be satisfied with any rationing mech˂nism. 8 

II I. Equi 1 i b ria in the 0 1 i gop o 1 y ˽I ode 1 v.· i th Homogeneous 
Products 

Now we wish to analyze the Nash equilibria o f  our oligo

* 
poly game, selections of strategies s where 

* * 9n.(s) = max 'IT. (s /p . , q . ) for all i = 1,2, ... ,n.1 1 1 1
p .>O,q. >O 1 - 1 -
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B e r t r an __: 

1 1 

THEOREM 1: For any olig opoly (n>l) with indiv idua l demani 

functions (D.) which are consistent with a differentiable markc:l. 

demand function D and with differentiable cost fu nc tion s (C,),
J. 

no equilibrium exists where all f i  rms are earning p os 1 t i˴t rcį 

enue s . 

6, 0 In the p ro of of thi s th5orcm we first demonstrate that 

in an equilibrium all f1 rms \.:harg"' ,the SJ.mc prl<:.e and mark. e ts 

clear, a result common to ti,. c,c ;:... J˸ls l.rttch re'-iuirc ,-:Ja:::˺.et 

c 1 earanc e, but h c re it is d:: S c c c d :·co :'l t ; ,  M r:J o l t: l ::·:: ':: r: c r than 

being one of it s initial assumnt10n7. :i1t: group of r·irms offer-

in g the 1 owes t p r i c e won ' t under s u r, r˶ l _, the m a r ;.. -: t , a s othe r 1\ i s e 

each firm would have an incentive to 1.nıĲĳĴse its price by at 

least a smal l amount and lea\c If these 

firms do not undersupply the fo r any 

other firms, so t h a t if all revenues 

they all must charge the same T'.'t o\·er-

supply the market either, as incentive 

to decrease its price, where demand 

ins t e ad o f a s h a r e o f i t, 1Ĭ h i ch 1 ar g e 

chang e in the amount so1 J an J p r i c e . \v e 

then demonstrate that 1n an a tt ains a 

profit lev-e l achievable by a iirm a ct ed as 

o f t h e 

it"' qu"";.tit_, ui.ci.J.r.;,ec. 

rT;ark e r., L\.1 ,J(;,J: lt:.rains 

firms are cu c:u.İIl positi\·c 

�nL.:• ·:·r.e:sc ll ' :.1: ; , 

some firm "·oul; have an 

it h.˹";;; a˷l or· cnc '"ar}t;:t 

1 e �· ,__; s t o Li r e l ' ..... ·, ...:: : ;· 

vir t ; :t ll :-' n. o c l: ail?. E.ĭ in 

equi l1bri11:-' eiicl: -,r; 

lo cal ::-."':·:::-:::.::"'. 1::: :r·e 

cons i s t ,, n t �>' i t ·Į t h ;: :. l • i :: ˵ l 

hold :.t, 1:'.' fl:';1 c.: . .r1 

a p r i c e - t a k e r, a re s u1 t 

solution. This result must :.!tili:e all of 

the market dem an d with an arbitracilv 5m;t1l dron in price. The 

third part of the proof demonstra::-.˻. L;.a[ 1.n an eq:;ilibrium no 

firm can increase its profit by in c r e a  si n q its price and acting 

http:Ja:::�.et


.J. .  J r 1 

D.(s* /p.) 

1 3  

p.� 

Ī 1 

E* p - - -- 

MR.1 D.(s*/p.)= D(p.)l. l. l. 

D(p*)-I qH D(p *) 
• J 

- -Ri(qi) sup subject to < D.(s*/p.)piqi qi l. 1 
pi 

R.(q.+e) Ri(qi)
MR/(qi) lim 1 1 

e: 

-

-

e:+o 

e:<o 


-R. (q.+e:) R. ( q.).+ l. 1 l. l.MR.(q.) - lim� � e:e:+o 

e:>o 


Fig ure 2: The Decision for Firm i. 
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such a model, and given the choices of the more co mpl ete model, 

we find Cournot behavior is irrational, in that s om e firm has 

an incentive to decrease its price and increase its quantity 

from the choices made in the Cournot outcome. 12 The perfectly 

competitive model, y ielding the outcome sug g ested by Bertrand, 

is also not such a model as we find perfectly competitive be

havior is irrational for many typiȲal markets, in that each 

firm has an incentive to increase its price and decrease its 

quantity from those choices made in the perfectly competitive 

outcome. We should note that in the Cournot mineral springs 

example, which is all that Bertrand discussed, a perfectly 

competitive outcome is an equilibrium outcome in this model. 

However, after imposing any positive marg inal costs in this 

example, we find no equilibrium exists, so that Bertrand's re

13 
sult is somewhat anomalous. Edgeworth's result, on the other 

hand, occurs quite frequently and this theorem can be vieKed as 

a generalization of Edg eworth's result, along with a more rig

orous development of this result which was lacking in the 

orig inal work. 
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Formally, consider a model structured as a g ame where n 

firms are the players, a strateg y for each firm i is a choice 

of a location li, a nonneg ative price pi ' and a nonneg ative 

quantity q. once each firm is g iven full information, and each 

firm's payoff is its profit. To have full information each 

firm must know all individual demand functions (D.) which are 

consistent with each individual consumer's market demand func

tion D, and it must know all cost functions (C.) . Then where. 

1T.(s) - p. min {D. (s) ,q.} - C.(q.) .ĩ Ê Ê 1 Ê 1 

The individual demand functions (D.) are defined to be1 

consistent with each individual's market demand function D if 

for every s, D.Ê (s) = D£.ts) dF Ê where D£. is the demand for 

firm i from the consumer at location t, where CDA are consis

tent with D, and F is the distribution of consumers over the 

real line. Let the set of locations where the delivered cost 

of the g ood from firm i is 1 owe s t b e d en o t e d by L . ( s ) , . ,i . e. 1 
{£ :p.+c( I L-l l ) <p.+c( I L-£ 1 ) for all jli} where c is the transÊ Ê J J 

port cost function. We define (DÊ, to be consistent with D if 

for every s where some firms choose the same location the con

sistency conditions in Section II are met and for every s where 

all firms choose different locations, D1-(s) is nonneg ative, 

D ( s) = D ( p . + c ( I .t. - £ 1 ) )  f o r a 1 1 l e:: L . ( s ) ,  and D .1( s ) = 0 i f Ê 1 Ê 1 
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with an ato mless distributi on o f  co  nsumers F, no equilib

rium exists where some market areas o verlap and all firms are 

earning pos  it iv e reve nues . 

The proof of this theorem is similar to the proof of 

Theorem l, The first part of the proȳf demonstrates that all 

markets clear, so that each consumer purchases all he wants 

from his favored supplier and each firm sells all it produces. 

Ag ain market clearance is a result derived from the model, not 

one that is assumed a priori, We show each firm i will not 
* 

undersupply the consumers in L. (s ) , as in this case the firml 

would have an incentive to increase its price and leave its 

quantity unchanged. If no firms undersupply these customers, 

no demand for an individual firm i will come from consumers 
* 

no t in L . ( s ) . Firms won't oversupply the market either, asl 

a strictly increasing cost function would g i  ve each firm an 

incentive to decrease its quantity to the amount that is 

actually sold and leave the price unchanged. The second part 

o f  the proof demonstrates that in an equilibrium each firm 

attains a profit level achievable by a local maximum if the 

firm acted as a price-taker. This result follows because 

each firm has the option of choosing the same location as 

another firm whose market area overlaps its own and undercutt

ing its price slig htly, so that the firm now has all of the 
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market clearance, that does produce the same equilibria. If 

a model is constructed where firms choose their location and 

their price, and the "environment" determines to produce for 

each firm i the amount demanded by those consumers in L .  (s/P.),1 1 
then the same equilibria result. In this case we find in-

eluding an unconstrained quantity choice for each firm is not 

essential, while having unconstrained location and price 

choices is essential. Given this, we note that any location model 

which uses the standard assumptions and does not alloȴ uncon

str ained location and price choices yields predicted outcomes 
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which are irrational in the more complete model. 

V. Summary 

Using a g ame the oretic structure, ȵe have constructed 

some olig opoly models in which only standard assumptions are 

made, except that we allow the decisionmakers in the model 

the same choices available to the actual decisionmaker being 

model ed The standard assumptions include: the usc of the. 

static framework, the assumption of full knoȶledg e of the 

market and its participants by each of its par ticipants, the 

assumed effects of buy er behavior and input markets, and the 

use of the Nash equilibrium concept, The only unusual feature 

is that in the homogeneous g oods case each firm is g iven ex

plicit control over both the price it charg es for its g oods and 
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In particular, this model seems t o  allow the evaluation of many 

other traditional oligopoly models such as the predatory pric

ing models, the limit pricing models, and the reaction function 

models. Also, many features of the olig opolistic environment 

which have seemed important to those doing empirical work, such 

as durability and inventories, bankruptcy and wealth , and any 

costs of adjusting the physical actions from one period to the 
2 0  

next, seem to have an effect in the dynamic model, whereas 

in the static model they do not. Of course , this richness is 

not achieved without cost as this framework is much more comp

lex than the usual static framework. Much more work needs to 

be done with this dy namic model. 

The second assumption wl.ich seems to have a drastic 

effect on predicted behavior if relaxed is the information 

assumption. One possibility is to chang e the information 

concerning other sellers which is either revealed by the market 

as a by-product of its operation or communicated by other 

sellers. Another possibility is to relax the assumption that 

all buyers receive all market information costlessly, so that 

there may be a search process or advertising to spread this 

information. Either chang e seems to have an effect on the 

predicted outcomes, especially if the dynamic framework is 

used, 

A major lesson from this work is that any complete 

model of decisionmaking behavior must describe exactly the 



Ê Ê Ê � 

Ê 

Ê 	 Ê 

Ê 	 . Ê . 

Ê 

Ê 

Ê 

Ê Ê 

* * 

+ c ) - L: 

* * 23 
• M Ê 

25 

APPENDIX 

Proof of Theorem 1 


* * * * * 

Assume s (p1,q1, ... ,pn,qn) is an equilibrium where 

all firms are earning positive revenues, 

-

i.e., p. min{ 
* 

> 0 for 	 all i. Also, assume (D.) areD.(s ),q. } 

consistent with a differentiable D·and (C.) are differentiable. 
* * 	 * * 

L et p min {p.} and H = {i : p . = p }_ 

* * 	 * * 
(i) Show p. = p for all i and Iq. = D(p ) 

* * 	 * * 72(a) If L: q. < D(p ), then for all i q. < D.(s ) . � In' 1 	 Ê Êi£: ˳1 

this case, there exist s an £: > such that 

* 
1T • ( s /p . p + C  ) (p +E ) min { D. ( s /p +C),q. } 

* 
1 

* 

c .ī ( q. ) 

q.,q.} 

* * * 	 * * 
1 Ê = = 	

1 

** 	 * * 
{D(p> (p + £:) 

* 
= (p + £:) 

m1n 

* 
q.Ê 

* 
c. ( q.) 1 1 

the assumption 
* 

equilibrium l: q. > 
i d1 � 

* * 
q. > D ( p ) ,Ê 

c .  ( q.) 1 11j £: `1 J 
j;oli 

* 
c .  (q. )Ê 1 

* 
= n. (s ), 

1 

* 
contradicting that s is an equilibrium. Thus, 

* 
at such an D(p ) . 

* 
(b) 	 If l: then D . ( s ) 0 for a11 j i. ̀ 1. 

id1 J = 

For all 	 firms to have positive revenues, it must he that 
* M -= {1,2, .. . ,n} so that pG = p for all i. 

* * q. 
 > D(p ),(c) If r 
1 £:  

then for some i,q . > D.(s ) . 



' ../. ' ' ../. '  Jr1 J r 1 

. : .qj ]t'Ê 

c, )-.: .qJ.) .... Jr1 

• J. •  ]t'Ê 

-d-

• J. '  Jr1 

Ê 

Ê Ê 

Ê 
Ê 
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* * * 

J 

* 

incentive for any firm i to increa s e  price with any feas ible 
* 

quantity at an equilibrium s , 

* i> 1r ( s  /p.,q.) s ubject to 

* 
p. >p , q. a 1 

= s up p . c o cp . ) -Ê 1 
P· 

* 
= D (p.) Ê r q. > o 

jrli J 

* * 
r q . ) - c . ( o cp, . ) - r q . ) J 1 1 J 

* * 
s ubject to pi>p , D(pi) - > 0 

* *
- (D(p 

* 

* 
= 7T .( s ).1 

p. (D (p.)- r q.) C.(D(p.)- r q.)1 1 1 1jrii J J 

* 
- r q. > 0 for all i.J 

> L:p (D(p )- q. ) Jj-fi 

* * 
= maxThis implie s n i(s ) 

p.
1 

* 
s ubject to p. > p and D(p.)1 1 jrli 

(iv) Show that the res ult s in parts (ii) and (iii) lead 
. * * 

to a contradiction. From (ii), 7f.(s ) = p q.- C.(q.),l 1 1 Ê 

dC.a* * 
which implie s p (q.) = .q. 1Ê 

* 
r q.)Ê j;ti

* 
r q. > 0,J 

0 From (iii),-

** 
'II' . ( s1 ) C.(D(p.)- r q.) subject1 1 J = max top.(D(p.)-

p. 

and D(p.) - which implies 1 jrli 
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* 
p. <p., q. 1 J 1 

min 

* 
> p . m i nJ 

* 
Similar ly, 1Tj (s ) > 

29 

lThus, in such an equilibrium qi =D (s )= JL.(s *)Di(s )dF for1 1 

all i, 

(ii) Consider firms i and j whose market areas 

for some €: 

overlap. 

* 	 * 
Show that n.(s) = max p.q. -C(q. ) 	 > 0

û 	 1 1 1
O<q. <t:1 

* 
Since s is an e quilibrium, 

* * 

1T. (s) > sup 1T .  (s /.t., p. ,q.) 
* 

1 	 1 J 1 1 

.e. * * ; ) D. (s /p.="") dF, q.}- C (q.){jL . (S p. = 00  1 1 1JJ 1 

* * * * 
{ D . ( s ) , q . } - C ( q.) = r. . ( s ) •J J J J 

* 
1Ti (s) , so that all of the inequalities 

must be equalities. This means 

* 	 .e. * 1Ti (s* 
) = max p. min {jL ( *; D . (s /p.=oo) dF, q.} -C (q.) 1 . S p.=00 ) 1 J 1 1 

q. 	 1 J1 

and since the market areas overlap, 
* 

JL ( *; .e. * 
) D. (s /p.=oo)dF>D. (s ) =qȷ, so that . S p. =oo 1 J 1 1
1 


* 	
s =JL ( 

* 	 l * 1T.(s) = max p. q.-C(q. ) for *; )D.(s /p. =oo)dF. 
û 	 1 1 l . S p . =00 1 1


O<q. <e: 1 J
1 
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FOOTNOTES 

1. 	 Examples of recent work using the Cournot model are: 
Ruffin (1 9 71), Kamien and Schwartz (1 9 75), Gabszewicz 
and Vial (19 72), Roberts and Sonnenschein (19 77), 
Novshek (1 9 77), and Novshek and Sonnenschein (1 9 78). 

2. e . g . Friedman (1 9 77), p. 3 9 .  

3. 	 An example of such a complete information game is the 
following reformulation of the.Walrasian model: The 
players in the game are consumers, firms, and a Walrasian 
auctioneer. A consumer can choose any commodity bundle 
within his budget constraint, a firm can choose any bundle 
of feasible inputs and outputs, and the auctioneer can 
choose any prices. The pay offs for the consumers and firms 
arc the utilities received with the chosen bundles, and 
for the auctioneer pay offs are maximized if markets clear. 
Note that these pay offs are attainable for the consumers 
and firms if and only if the quantities people choose to 
buy equal th e quantities people choose to sell. 

4. 	 This idea of demand for the individual firms is not new. 
They would be identical to the "contingent demand'' 
functions in Shubik (1 959), if we assumed the individual 
demand for each firm is independent of its own quantity . 
We don't make this extra assumption because it is not 
needed for later results. 

5 . Requiring D. ( s) È D(p) [ min {D.(s),q. } for all idl1 	 J Jjdl 
j#i 

and [ min {D.(s),q. } < D(p) is essentially equivalent to1 1ieM 	
-

condition (i), which means demand functions satisfy the 
conditions above if and only if other demand functions 
satisfy condition (i), where both y ield th e same 
phy sical outcome. 

6. If [ q. < D(p.) and q. >D.(s) for some iE:H, then1 l. 1 1i'eM 

D(p) = L: min {D. (s), q.} + D.(s) < [ q., yielding a
J J 1 	 1jcM 	 idl 

j#i 

contradiction. 
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19. 

12. 	 Exceptions may arise when, for example, the Cournot 
outcome is also a perfectly competitive outcome, but 
the markets that allow these exceptions are uninteresting. 
See Alger (1979), pp. 37̀45, 

1 3. 	 See Alger (1979), 

14 . 	 " I opt for the Co urn o t ve r s i on b e c au sc . . . (when ) 

differentiated products price models are taken up, it 

is seen that the insight gained from such models is 

much more nearly approached by Cournot than the 

Bertrand version." p, 39, 
 (1977). 

15. Only th e last condition may not obvious. Note that 

when all firms choose different locations (L. (s)) 

partition s the real line except for a finite 1 number of 

points where some delivered costs are equal. When 


q. > J D + (s)dF for all j, each consumer can purcha s e 
LJ - j (s) J 

all he wants from the supplier giving him the lowest 
delivered cost so that there is no addit i onal demand for 
any other supplier. 

16 . 0 t h c r \v ork tha t sh o h s eq ui 1 i br i a may n o t e x i s t i n c 1 'J de : 
Salop (1976) and D ' A sp remont , Gabs:cwic:, and Thisse 
(1979). 

17. As an e x  ample, in Salop (1976) it is shown that no equil
i b r i a e x i s t \•' he r e m a r k et s ov e r 1 ˱ p ( p p . 4 6 - 4 7 ) , and t h c 
result is ignored. 

18. Some work that uses this type of location model includes: 
Eaton and Lipsey (1975) and Hart ( 1979). 

See Chapter V in Alger (1979). 

2 0 .  	 In the models presented we have considered using only 
pure strategies. If mixed strategi es are considered, as 
well, equilibria may exist, where only strictly mixed 
strategies could be used, as indicated by similar work 
in Shi1ony (1977) and Varian (1978). However, if there 
are costs of adjustments these strictly mixed strategies 
are likely to be eliminated, so as not to pay these costs 
in every period. 

21. 	 Of course, to adequately describe the set of feasible 
choices for each decisionmaker, some attention needs to 
be paid to the actual economic institution being used. In 
the oligopoly model presented here, we specifically modeled 
behavior under the posted offer institution, but I expect 
that equilibrium behavior is not changed with any institu

the 
Friedman 

be 
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