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ENTRY, MARKET SHARES, AND 


OLIGOPOLISTIC PERFORMANCE 


B y  Dan Algerl 

Market shares play a large role in merger policy and for the 

a p  plication of antitru st laws gen erally. They are used because of 

the belief that they offer a reasonable measure of ma rket power, 

or at least they offer a reasonable measure of ma rket power 

when entry is unlikely. Unfortunately, some controvers y exists 

over both when entry is unlikely and whether market shares are a 

reasonable measure of market power even when entry is precluded. 

This controvers y arises because of the use of several contra­

dictory models for describing behavior in an oligopoly and could 

be ended if a consensus ever were to develop on an appropriate 

oligopoly m odel. 

In particular, some analysts believe that, even with free 

entry, the knowledge that all operating firms are earning positive 

profits may be insufficient to induce entrj i£ there are large 

fixed costs. 3ain [5], Sylos-Labini [ 2 1 ]  , and Modigliani [ 16] 

describe the economi es of scale in such a market as a "barrier to 

entrj." This result can be derived formally using the Cournot 

model where one of the firms is a potential entrant, a firm that 

produces nothin9.2 On the other hand, Sti9ler [ 2 0 ]  does not allow 

economies of scale as a possible barrier to entry. Producing a 

formal result consistent ".vith Stigler's view ,  Grossm a  n has 
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introduced an oli gopoly m od el in a recent article in this journal 

[ 1 4 ]  where he predicts fixed costs need not be a barrier to entry. 

Specifically, Grossman predicts the zero profit, competitive 

outcome is the typical outcome for a market with free entry, which 

exi sts if some potential entrants have the same costs as some 

operating firms. This result contradicts a prediction from the 

Cournot model, where typically some market power is maintained 

whenever there are only a few operating firms. In addition to the 

d irect implication concerning entrj, Grossman's result indicates 

market shares may not be a good me asure of market power, even when 

firms have differing costs. 

Gros sman's model is distinguished from the Cournot model by 

assuming that the appropriate strategy space for each firm is a 

"supply" function, a quantity choice that depends upon the market 

price/ rather than just a single quantity choice. Grossman justi-

fies this choice of a strategy space by ap pealing to the effects 

of contracts which can be made between each firm and its cu stom-

mers. He assumes contracts are offered wiҺh a price protection 

feature, where each firm commits itself to match the lowest price 

offered by a rival. Grossman predicts that these maĩkets typical-

ly yield the zero profit, perfectly competitive ou tcome when all 

firms have the same costs. Providing more controversy/ this con-

elusion completely opposes the intuition of those who argue that 

this practice may facilitate collusive behavior, like similar 

practices involved in the case before the FTC [2 2 ] .  These 

analysts believe that the introduction of price protection 
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guaran tees from each seller chan ges the market outcome to on e that 

is closer to the mon opolistic outcome, rather than to th e 

com petitive outcome as sug gested by Grossman . 

In this comme n t  I of fer two alt ernative models N'hich generate 

Grossm an 's res ults, but for di fferen t reasons than those suggested 

by Grossm an . The first model is a static Bertran d-type model, 

where free en trj guaran tees a perfectly competitive outcome for 

the lon g run as ˯ell as the short run . The secon d model is a 

dyn amic Stigler-type model, where free en try may chan ge the pre­

dicted outcome from on e where a great deal of market power is 

utilized to a zero profit, perfectly competitive outcome. On e 

implication of these results is that market shares of the operat­

in g firms may not be a good measure of market power in markets 

with free entry. 

A fter this, some market examples are presen ted with the 

dyn amic model which reveal further that market shares may n ot be a 

g ood me asure of market power even when en try is precluded . In 

addition , these examples reveal that the firms' ex cess capacities 

may be importan t variables for determin in g whether collusive 

agreemen ts can occur in eq uilibrium . 

A fter presen tin g these models with these results, I examine 

the market en viron men t con sidered by Grossma n  with legal con tracts 

that in clude price protection clauses. For this en vironmen t, we 

find the dyn amic xodel presen ted here typically predicts the 

m on opolistic outcome. Grossman ' s  model is then reexamin ed, an d 

we fin d the elimin ation of an erron eous assum ption typically 
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chan ges the predicted outcome--on ce the equilibrium con cept is 

stren gthen ed--from the competitive outcome to the mon opolistic 

o utcome . 

1. Another Theory of Oligopoly 

An other theory of oligopoly is in troduced to in dustrial 

organ ization presum ably because of a dissatisfaction with the 

results of the existin g Courn ot model. Man y econ omists are 

dissatisfied . They feel the results predicted for man y oligopoly 

markets by the Co urn ot model are n ot con sisten t with observed 

facts3 an d do n ot square with their in tuition s, sin ce the predic­

ted outcome leaves un exploited profit opportun ities. I believe 

this should prompt theorists to examin e whether all essen tial 

structural features of an actual oligopoly market are properly in ­

corporated in to the model. As a part of this examin ation , I argue 

in this commen t that the Co urn ot g ame im properly describes the 

decision makin g en viron men t for a sin gle time period an d that the 

repeated decision s in the actual dyn amic market require an 

explicitly d yn amic model for some market en viron men ts. 

M y  argumen t that the Co urn ot game improperly describes 

decision makin g en viron men t for a sin gle time period is fully 

presen ted in an other paper [1 ] .  Basically, the argumen t derives 

from a reexa min ation of the criticism s origin ally leveled by 

Bertran d [6 ] an d Edgewo rth [9 ] that the choices made by firms 

con cern in g the prices they charge for their goods are n ot prop erly 
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incorporated into the model. In that paper some oligopoly models 

a re presented which employ only standard eco nomi c assumptions, 

except that the struct·-1res of specific economic institutions ar e 

incorpora tec3.. It is assumed that oligopolists act as if they 

operate in a static wo rld , that all traders have complete informa­

Ēion, and that bu yer behavior can be described by a demand func­

tion ·while beh a vi 0r in the input ma rkets can be summarized by a 

cost function. Three different institutions are examined. 

first is a market in which the sellers post prices and goods are 

produced prior to sale, t!ie second is a market in wh ich sellers 

post prices and goods are made-to-order, and the third i s  a ma rk e t 

in which firms produc e the goods and sell them in an auction. The 

analysis in that paper demo nstrates that with homogeneou s goods, 

no pure strategy equilibria exist under the first institGtion 

4(:Sdgeworth's outcome ) , a ll equilib ria yield a comp etiti'le outcome 

under the s econd institution ( Bertrand's outcome), a nd all equili­

bria are Cournot equilibria under the third institution. When the 

ins t i  tu tior.3.l choice is endogenous in a rna r"'< et th n.cmc·;eneou s 

goods, the thl.rd institution i s  never used in equilibri'.lrr" ·�'lith 

differentiated products, the Edgeworth outcome is o btalne d when 

either posted price institution is used. In particuhar, ihese 

results imply that nc Cournot outcome is ever ::>bsec.Jed (J::less it 

is a lso a compe:..:.ti'Je outcome) within those env1r::mme::ts :or which 

it wa s s-1pposed to be applied. 

-5-



A basic conclusion derived from that analysis is that both 

price and quantity need to be incorporated as cho ice variables for 

many typical markets which satisfy standard assumptions. The 

seem ingly benign ass um ption that once all quantities are chosen 

only m arket clearing prices are chosen--an assumption that is at 

the heart of the Cournot mo del--is shown to have a strong effect 

on the predicted ou tcome . Drop ping this assumption ch anges the• 

prediction from the Cournot outcome to either the competitive 

outcome or an outcome using strictly m ixed strategi esr where 

typically the expected prices and expected quantities are much 

closer to those in the competitive than the Cournot outcome. This 

difference derives from the different stru ctures gi ven to the 

games which are used to describe an oligopolistic decisionmaking 

environment for a single tim e  period. 

The first alternative model we consider is the st atic 

Bertrand-ŕype model presented in [ 1] ,  which uses the second insti­

tution #here sellers post prices and goods are made-to-order. In 

this mod e l a perfectly competitive outcome is predi cted, largely 

for the reasons given by Bertrand. There is an i n c  ent i ,;e to cut 

price for any price above the competitive level and an incentive 

to raise price for any price belCJIN the competitive leve 1. Right 

at the competitive pricer however1 there is no inc entive to low-er 

pricer no incentive to change quantity at the sŖŗe price, and no 

incentive to raise price if other firms can instantly fill the 

amount that was demanded by the firm now rai s ing its prlce. When 

goods are made-to-order, they can instantly fill this demandr 
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any oligopoly post prices goods 

equilibrium potential only pure 

strategies yield profit, perfectly competitive 

since without penalty they can offer quantities to the market that 

greatly exceed the quantities they actually sell. This could not 

be done if goods were produced prior to sale because the fir?s 

would be penalized for offering more to the market than could be 

sold. 

With this model cons ider a rrarket where all firms have the 

same costs, and there is a potential entrant in equilibrium. In 

this market all firms must be earning zero profits in equilibrikm. 

Otherwise, the potential entrant can actually enter by cutting 

prices slightly below those of a profitable firm a nd otherwise 

mimic its behavior, giving the potential entrant positive profits. 

Thus, we find: 

For market where sellers and 

are made-to-order, and where all sellers have identical costs, anv 

static that has a entrant and uses 

must a zero 

outcome. 

Adding free entry to this market changes the static equili­

brium conditions, so that the outcome must be perfectly competi­

tive for the long rÂn as well as the short run. It is im portant 

to remember that this res ult concerns a static eq uilibrium , or an 

equilibrium where behavior is independent among different time 

periods. This restriction to a static equilibrium concept is 

re asonable for some markets, say when the cost of monltoring 
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ot- l ri(s t), where 8 is a 

r iva l s' a ct i on s  i s  h i gh, but for othe r markets a n  exp l  i c it dynami c 

m odel is n e c e s  sary. 

Now c o n s ide r ou r s e c o n d  a l t  e rnative model, wh i ch i s  a n  

expli cit dyn am i c  mode l o f  th i s  s ame e nvi r o nme n t. With th i s  model 

we find, in addi t  i o n  to the ch a nge s in the predi c t i on s  cau s ed by 

the cha nge s in the game f o r  a s ingle time pe riod, c h a nge s res ul t  

f rom conside ring th e e f  f e ct o f  making de c i s  i o n s  repe a tedly with i n  

a n  o l i gopo l i s tic market . Con s ide r the fo llow i ng dynami c model 

wh i ch has the stru cture o f  a s upe rgame, a stru ctu r e  whe r e  the game 

f o r  a s i n g  l e  t ime pe r i od i s  repea t e d  i n f i n i t e ly. Say a n  o ligopo-

l i s t ie market c a n  be de s c ribed f o r  each t ime per io d  by the f o  l l ow-

i n g  game: th e pla ye r s  a r e  the n s e l l i ng f i rm s ,  e a ch f i rm i h a s  a 

s et of  f ea s  i b l e  s tr a t e gi e s  de noted by S i_, and the payo f f  f o r  a ny 

f i rm  i i s  give n by ri(s), whe r e  the s e l ection o f  s tr a t egie s 
n 

r epeated Źn 

The s upe rgame c o n s i s t s  o f  th i s  compon e n t  game 

e a ch t ime pe riod t = 1 ,  2,  For the s upe rgame the 

p l a y e r s  are the same n f i rm s  , the i r  s tr a t e gi e s  c o n s  i st o f  a choic e  

f o r  e a ch time pe riod wh i ch ma y depend u po n  a ny i n f ormation 

r ece ive d by that t ime pe r i od, a n d  e a ch firm i has a pay o f f  

de s c r ib e d  by the di s c ou nted s um Zt=l 

time di s c ou nt f a ctor a n d  s t i s  the s e l e ction o f  s t r a t egie s  

a ctually u s ed a t  t ime t. Fo r s impli c i ty, a s  sume tha t  each firm lS 

in f o rme d o f  the actio n s  taken by a ll f i rm s  (T+l) pe r i ods aft e r  

they o c cu r a nd not bef o r e, s o  that any ch a n ge in behavi o r  i s  

c o nc e a  l e d  f rom rivals f o r  exa ctly T pe r iods. 
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˦ow consider the use of the following dynamic strategy by 

each 	 firm i: 

Choose in period t if s = (sl, . . .  , s ) has been played Si n

in each oeriod before (t-T), or 

choose di ln period t if s has not been played in each 

period before (t-T). 

If all firms chocse such a dynamic strategy, the selection of 

strategies s is play ed in each time period since no deviation ever 

occurs, and the alternate select ion d is neve r played. The 

selection d only has an ef fect if some firm deviates from this 

d ynamic strategy, and given this, provides a large influence on 

the incentive for deviating . In effect, a select ion of dynamic 

strategies is described where the firms have made an agreement, 

explicit or tacit, to play the selection s, and the ag reeme nt is 

enforced by the threat of using the strategies in the deterrent 

selection d. Each firm monitors the actions of its rivals, but 

with a lag of (T+l) time periods. If a violation of the ag ree­

ment is observed, penalt ies are imposed with the retaliator; 

respo nses described in the deterrent d. 

Now we wish to determine which agreeme nts can occur in a Nash 

equilibrium where all firms use these dynamic strategies. To 

determine when some firm has an incentive to change its dynamic 

strategy unilaterally , we examine the best response each firm has 

against all other firms using the given dynamic strategies. S 
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Assume first that the deterrent d is a Ğash equilibrium from the 

one-shot component ga me.6 Given this1 if firm i de,;iates from 

its strategy, once a viol ation has been detected all other fir:ns 

are playing their strategies from d forever, so that witLin any 

best response firm i must do the same. Also/ with the same 

discot1nt factor bet·.veen any two consecutive periods, if f irm i is 

to deviate from its strategy its best response requires it to 

deviate in the first per i od . This me ans the best response for 

firm i must be to play the best response to s from the component 
* 

g ame/ denoted by si, for the first T periods, and play di there-

after. Thus, in an equilibrium we must find for any firm i 

T * 
Z 5t-l(,-i(s/si) - ITi(s)) 

z 
t=T+l 

substitution Đr-: a:S ·oee.n made 

sn: The 

be rewritten 

00 
Z --�--lr0'- - (s) -\1Tlď (d;'). 

t=l t=T+l 

This means in any equilibrium each firm f i  nds tҹat for any devi-

tion the discounted current gain, or that gain realized before 

dete ction and retallation, m ust be less than or equal to the 

00 T * 00 
z st-l@i(s/si) + st-l@i(d) 

t=l 

* * 
s/ si Sit si+l' 

e quilibrium condition for firm i can 

discounted future losses, or those losses reallzed after detection 

and retaliation. 

This model has man:/ t)f the same elements described verbally 

by Stig ler's "Theory ,:;£ Jligopoly" [19]. The most prominent 

feature of this mode Ҹ which distinguishes it from other oligopoly 

indi cates a 

Z 5 t-l.rr i ( s) 
t=l 

the slash ( / ) 

( sl, si-lt 

where (i.e. 
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models is the imperfect monitoring of the actions of each firm' s 

rivals. The effect of this monitoring is incorporated into the 

model with a time lag associated with obtaining information on 

rivals' actions and reacting to it. There is no prior assumption 

either that no firms ever attempt to use any threats of future 

retaliation to alter rivals' behavior, as in the Cou rnot model, or 

that such threats are carried out instantaneously and are always 

effective, which allows mo nopoly outcome, as described by 

Cham berlin [ 7 ]  or as in Grossman's reaction function model [ 1 4 ]  .7 

This model does include both extremes as special cases. This 

model has been analyzed previously in the literature, but as an 

olig opoly model the Cournot game has always been used as the 

Bcomponent game. In this comment we will consider this model, but 

with the static Bertr¥nd-type game dtscribed in [ l � as the 

component game . 

2 .  Some Markets with Free Entry 

Before examining the effect of free entry I give the 

following well-established, basic results: each Nash equilibrium 

from the component game is an equilibrium agreeQent, and all 

equilibrium agreements yield payof fs that are no worse for each 

firm than those achieved in some Nash equilibrium from the 

9component game. These results establish the existence of an 

equilibrium for the supergame once the component game has been 

shown to have one, and an initial characterization is made of the 
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any oligopol y post prices goods 

any 

equilibrium agreement potential only 

set of equilibrium outcomes. These results also indicate the 

probl em of m ultipl e equil ibria may be commo n with this model . 

Directl y from the equilibrium condi"':.ions, we find that for 

any firm in an agreement equil ibrium either both the cu rrent gain 

and the future l oss are positive, or both the current gain and the 

future l oss are zero. lO In addition, for any market where zero 

production yiel ds a cost of zero, each firm must realize a non­

nega tive profit in any ˧ash equil ibrium from the component game . 

Now , for a market with free entry, the resul ts above im ply that in 

any agreement equil ibrium any potential entrant must earn a 

profit of zero from t he agreement, from the deterrent, and from 

its best response to the agreement; i.e. , rri(s)=O, rri(d)=O, and 
* 

rri(s/si)=O for this potential entrant. 

Now consider a market where sel l ers post prices and g oods are 

made-to-order. For this ma rket, Bertrand-type resul ts are pre-

dieted, as any equil ibrium outcome which uses pure strategies from 

llthe one-shot game must be a perfectly comp etitive outcome. In 

addition, since both prices and quantities offered to the market 

are chosen by the firms, price cu tting strategies can be con-

side red. wnen examining the effect of price cu tting strategies 

one finds that al l firms with identical costs must be earning 

identical profits in any equilibrium from the one-shot ga me . 12 

Given these observa tions, we infer: 

For market where sell ers and 

are m ade-to-order, and where all sel lers have id entical costs, 

that has a entrant and uses 
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pure strategies yield profit, perfect l y " 

.Jutccme 

- -

a zero corr.net.itive 

follows ::-e,;ardless of tne size of T. 

is instantaneous, impossible, or somewher2 

outcom e . 

must 

This ::-esult 

ing of ri·va ls' acti::ms 

in bet•,veen, there is :10 

entrant from cheating on any agreement. yielding positive prof.:..ts . 
•

In this ҷarket che potent i al entrant always has an 1ncent1ve 

cheat ::;r.. any agr"er:, e nt yieldi n g positive prof i  :. s , since its 

current -3ain fr::;m cheating must be positive and no f u t ure l::;ss is 

pos s i b l  e In this situation, the pote ntial entrant can always 

take i cs l1oney c_:n. Al so , to satisfy the equ ilibriwċ 

condi -::ions the pre·Ected outcome must be a Nash eq•-1ilibri\..l.IiC from 

the compc:;nent game, ·(rhich here is a perfectly compe titive outcome . 

Or.e rni;':": ':'.:_so note that the previous modeJ.. presented i:1 -::-:is 

paper, :.::s s':atic Bertrand-type model, is a special case of c:.his 

model .-.'h.2!r; ::10nlt.or1n; of rivals' actions is imposs1ble, so tr.at 

the earlier result is a special case of this on e .  

:.':"lis :noC.el predicts that for these ma.rkets .ҵ·it':1 free 

entrj :1:.) .:carҶ<et power can be exercised, regardless of tr1e nunber 

of operating fir:r.s. Since this resul t includes mark2ts .o�i ...,:t lar:;e 

fi xed cos ta, we find economies of s cale need not be a barrier to 

entry. This 3.lso implies that the numb er and market shares :Jf the 

operating firms Čč·;; irrelevant for predict ing t:Ce iҳ such 

a marke-:: wiҴ':1 fr.es ;,:;ntrj. 

effective deterrent Ďo stop the pot e:1:.:.al 

1 3 
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3. Some Markets without Free Entry 

Now consider some markets without free entry. Say that there 

are n operating firms and entry is effect ively precluded, possibly 

because of high sunk costs. Say that each firm i has a constant 

marginal cost of c for any quantity up to a physical production 

. ....capacäty o f k i unlčS· Sav that market demand is given by D(p), 

and Z i.= 1 k i ., D (c) . For this market assume that firms post prices 

and determine both the quantities to of fer to the market and the 

quantities to actually produce, and that all goods are made-to-

order . 

If we were to construct the set of all equilibrium outcomes, 

we wo uld have to consider all price-quantity combinations that 

could be chosen by each firm. Nevertheless, for ease of exposi-

tion we formally consider only a subset of all the possible 

cho ices, as we eliminate some possibilities which are dominated by 

or yi e ld an eq uivalent outcome to some equilibria. In particular, 

consider outcomes where all firms earn positive profits, each firm 

charges a price of p no greater than the monopoly price, and any 

(n-1) firms offer a quan tity to the market suf ficient to meet the 

amount demanded at that price. Say that under the agreement firm 

i sells the quantity miD(p), where is the market share for firmmi 

i. With these restrictions, each f irm ' s best respo n s  e against the 

agreement is to undercut the others' price by an infinitesimal 
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amount, so that its demand is the total market demand. Given this 

we find 

* 
=ni(s/si) (min{ki,D(p)} )(p-c), and 

This market then has an equilibrium condition for any firm i 

which can be rewritten as 

min { , D( } - D ( < 0 T,
min{ki, D(p)} 

or equiva lently, the pair of inequalities 

1 
ki 

- miD(p) < oT if ki < D(p), and 

if ) D(p).Ki 

These equilibrium conditions can be interpreted rather simp-

ly. The quantity actually produced by i is miD(p) and its total 

physical capacity is ki, so that l - miD(p) is its excess capa-
ki 

city, expressed as a percentage of its total capacity. Ttfuen its 

physical capacity exceeds the quantity demanded, its usable capa-

city is only the amount demanded. In this case, l-mi is the 

excess of its usable capacity, expressed as a per c entage of its 

usable capacity. Thus, for each firm the ex cess capa city, Č 

expressed as a percentage of the total usable capacity, must be 

less than or equal to a num ber determined by the discount rate and 

the length of the concealment period. 

The fo llowing observations can be made with this exampl e .  

Market shares have no direct effect on whetheĕ market power can be 

exercised by the firms in this market, even though entrj is 
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precluded. The number of operating firms ha.s no direct effect on 

whether market power can be exercised by the firms in tnis market. 

Their onlj effect is indirect/ and are only felt '-:Jy way cf thei,.. 

effect or. the excess capacity of each firm . In a more ge neral 

version of this model they may als o have an indirect effect by 'day 

of the detection time or the accuracy of the information act .1ally 

received. Also, we observe that only the largest excess capacity 

among t:1e firms is important/ since if the equilibrium condition 

is satisfied for this firm it is satisfied for all. Thus, even 

when market shares ma y be im portant, such as when each firm's 

capacity exceeds demand, only the sm allest market share is 

important. Certainly, any four-firm or eight-firm concentration 

ratio is useless. 

As a by-product, this example gives a prominent role to a:: 

economic variable not included in most models--each firm's excess 

capacity. Since the market described in this example has several 

special struct ural features, it would be interesting to determine 

if excess capacity plays a central role in a more general setting. 

Consider again the supergame where the component game is left in 

its general form. The equilibrium condition previously developed 

for each firm i can be rewritten as 

* 
ni(s/si) - rri(s) = 1 _ rri(s) - rri(d) .; T.l3 

The left-hand side of this inequality may be interpreted as the 

excess capacity of profit, where profits are measured against 

* 
rri(s/ si) - rri(d) 

8 
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those ach i eved as a "compet i tor.'' Say we interpret "c ompetition" 

as being ach i eved when no firm uses any threats to change the 

behavior of r i vals and the Nash equ i libr i u.rn from the component 

?or each f i rm i, where profits are measured 
* 

aga i nst those achieved as a "com pet i tor," '1' i (s/si) - rr i (d ) i s  the 

total capacity of prof i t  w i th the agreement s, " i (s) 

the profit .::J. ct;a:-:.1 taken, and 1f i (s/s {)- ,. i (s) i s  the unused or 

excess capacity of prof i t  w i  th the agreem ent s. With th i s  inter-

pretat i on the left hand side of the i nequal i ty is then the excess 

capacity of prof i t, expressed as a percentage of the total capa-

c i ty of prof it. Thus, i n  an agreement equ i libr i um  we must f i nd 

that for each firm the excess capacity of prof i t  w i  th the agree-

ment i s  less than or equal to a num ber determined by the d i  scount 

rate and t:1e length of the concealment per :.ad. For the exam ple 

cons i dere,::: f:rev i ously, the assumed struct ural features forced the 

excess capac i ':J i n  phys i cal ğerms to equal the excess capac i ty of 

r: ·prof i t  for each 1.1rm. 

4. Ġarkeġs Ҳith 2ontracts Offering Price Protection 

Now we wish to cons i der a market env i ronment where all sales 

are made under legal contracts which include a pr i ce protect i on 

clause. Th i s  pri.:e protection clause corrunits each seller to match 

the lowest price oĢfered by a r i  val, subject to a quantity 

constraint for ti-:.·:: entire market wh i ch depends upon the market 

price. This contract b i nds the bu yer to purchas i ng from the 
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existing se l ler firs t, and the bu yer must exhaust the quantity 

offered b y  this se l ler before purchasing from another. We assume 

there are no costs to the bu yers to uti lize this c lause if some 

riva l does offer a lower price. 

In this market each firm offers a price to each cu stomer, a 

lega l commitment to match the lowest price in the market, and a 

maximum quantity 1.- is willing to sel l to the market for any' +-

possib le price. We assume the se l ler is limited to offering only 

enforceab le contracts, those where the firm earns nonnegative 

profits given any market price. 

Upon examining the possib le equi librium agreements in such an 

environment, we find the effect of the price protection c lauses is 

to enforce any indivi dua l ly rationa l outcome as a co l lusive 

agreement. Since there are no costs to the bu yer for utilizing a 

price protection c lause, any lower price from a riva l is instantly 

reve a led to the se l ler. When any firm contemplates a change in 

its strategy, it knows there is no time in which its change 1.n 

actions is concealed from its riva ls . The price protection 

c lauses require that the lengt h of the concea lment period T equals 

zero. Thus, when a l l  firms use agreement strate gies, agreeing 

upon the se lection s and enforcing it with the deterrent d ,  they 

find s is an equi libium agreement if and on ly if for each firm i 

,l;v t- l 1T i ( s ) z st-l rri(d). 

t = l  t= l 
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oligopoly price protection guarantees 

equilibria yield 

polistic 

. .\s d is a Nash equili brium from the component game vve find this 

equilibrium condition is satisfied for every f irm, by definition, 

if the selection s is individually rational. 

This means that this environment with price protection 

clauses typically yields multiple equili bria. Given this, we may 

sharpen the equilibrium concept with the hope that a single out­

come is predicted. Say we consider only those Nash equilibria 

undominated by another Nash equili bria. We do not exp ect to 

observe any Nash equili brium if another exists where all firms are 

earning a higher profit. If side payments are allowed this 

means: 

In an m ar ket with from 

each seller, all undominated Nash the m ono­

outcome. 

This result gi ves us a predicted outcome which is quite 

different than the one sug gested by Grossman [14] for this saru.e 

environment. Rather than the monopolistic outcome, Grossman 

predicts that markets covered w ith a price protection guarantee 

from each seller typically yield the zero profit, perfectly 

competitive outcome. This difference in predictions warrants a 

reexamination of Grossman's mo del and his results. 
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Grossman considers the same environment described ab ove . He 

assum es further that in an equilibrium any prices offered by a 

seller must clear the market, so that all that is necessaĖJ to 

describe the equilibrium strategies is a function that gives the 

quantity each firm actually sells at any given price. Grossman 

calls this function the firm's "supply" function. 

With this, Grossman considers the appropriate strate gy space 

for each firm in this environment is the set of all "supply" 

functions derived fro m the use of enforceable contracts. 

Grossman's first theorem shows that a competitive outcome , if it 

exists, is always an equilibrium outcome in his model when there 

is free entry. His second theorem shows that any supply function 

equilibrium in a market with free entry and satisfying mild 

assu mptions concerning cost and demand , must allow the competitive 

outcome as an equilibrium outcome. ėe then argu es that firms use 

only upward sloping supply functions in equilibrium , and as a 

result, any supply function equilibrium allows only one equili­

brium outcome, which must be the co mpetitive outcome. 

I have no quarrel with the two theorems , but with the 

critical argument for eliminating downward slop ing supply func­

tions. Downward slop ing supply functions are dismissed both 

because of the belief that the thre ats expressed by downward 

"l4sloping supply functions are "unrealistic, and du e to the 

possibility of multiple equilibria which can occur when downward 

sloping su pply functions are allowed. Both of these reasons are 
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inappropriate. Without this critical arg ument the im pact of 

Grossman's two theorems is particul arl y weak. 

First, any threats described in an enforceabl e contract are 

cl earl y credibl e, and therefore "real istic. " The courts woul d 

order the firm to car ry out any actions required by the contract, 

and the firm woul d compl y to avoid the severe sanctions that wo ul d 

be im posed against it if it viol ated the terms of the contract. 

The courts give the firm the al ternative of adhering to the terms 

of the contract and earning nonnegative profits, or having severe 

sanctions im posed against it that res ul t in negative profits. As 

noted by Grossman, the threats expressed by a downw ard sl oping 

s uppl y f unction woul d not be credibl e in this static setting 

without some outside enforcement me chanism , since they are not 

sel f - enforcing. l S But with the outside enforceme nt mechanism 

provided by the courts the threats in such con tracts are cl earl y 

credibl e. These contracts, enforced by the courts, g ive each firm 

the abil ity to pre- com mit itsel f to certain actions that woul d not 

be credibl e without this outside enforcement mechanism . Given 

this, we find that any Nash equil ibrium with suppl y f unctions, 

where only enforceabl e contracts are used between the firms and 

their customers, m ust al s o  be a perfect Nash equil ibrium . l 6  

If downward sl oping s uppl y f unctions are al l owed m ul tipl e 

equil ibria are commo n. Consider an exam pl e of a market where each 

firm has no fixed cos t and the same, constant marginal cost. 

Assume one firm offers the monopol y price and a "s uppl y" f unction 
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wil l ing 

which equal s demand for prices dow n to the marginal cost and zero 

bel ow .  Assum e there is one potential entrant, and i˨ offers some 

price between the monopol y and competitive price and a "suppl y" 

function which indicates it sel l s  nothing at any price (it ma y, at 

the same tim e,  be to sel l a l arge quantity for some 

prices). This is a suppl y function equil ibrium, where the market 

price is the price of fered by the potential entrant. If the 

offered price from the potential entrant is varied, any outcome on 

the demand curve from the monopol y outcome to the competitive 

outcome can be obtained in equil ibrium . This exampl e can be 

general ized, and one then finds mul tipl e equil ibria are typical , 

with many equil ibrium outcomes which appear to util ize the 

operating firms' market power. 

Even thoug h m ul tipl e equil ibria are ty pical with this model 

when downw ard sl op ing "suppl y" f unctions are al l owed, rejecting 

them sol el y because this resul t is inconvenient is inappropriate. 

If the model is fel t to capture the essential factors which deter­

mine behavior and mul tipl e equil ibria are obtained, then the 

structure of the model , with the strategy spaces given, shoul d 

remain unchanged, and an effort shoul d be made to sharpen the 

equil ibrium concept with the hope that a sing l e  outcome is pre­

dicted. For exampl e, the subs et of Nash equil ibria which are 

undominated by other ˩,Jash equil ibria may be of interest. For the 

markets described by the Grossm an model, we find the undominated 

Nash equil ibria typical ly yiel d outcome s where firms appear to 
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utilize a great deal of market power. In markets with large fixed 

costs the monopoly outcome is typically predicted. So, even 

though the competitive outcome is a Nash equilibrium outcome, it 

is not an important one after the equilibrium concept is 

strengthened. This severely limits the im portance of Grossman's 

second theorem . 

One shoul d not restrict the strategy space solely because 

either counterintuitive or inconvenient resul ts are predicted. The 

structure of the ideal model perfectly mirrors the struct ure of 

the actual decisionmaking environment, and a simpler structure, 

say one with strategy sets which eliminate some elements of the 

ideal strategy sets, should be used only if there is little change 

in the resulting prediction. Grossm an's ad hoc prohibition of 

downward sloping supply functions changes the prediction for 

markets with large fixed costs, after the equilibrium concept is 

strengthened , from the monopoly outcome to the competitive 

outcome-- hardly a nonnegligible change. Believing that a result 

is counterintuitive , because "most economists woul d agree that in 

an industry with free entry , constant marginal costs and no fixed 

costs, the outcome would be competitive , "17 is no reason to 

restrict the strategy sets, when the offending choices are avail­

able to an act ual decisionmaker. Similarly , Grossm an's formula­

tion of a Bertrand equilibrium cannot be reje cted solely because 

no pure strategy equilibria exist, a result which is certainly 

incon venient. If we are to reject it, we must reject it on other 

grounds. 
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changed. 

with in 

"intuitive" 

If counterintuitive or incon venient results are predicted , 

one must reflect further on whether the model incorporates all 

essential elements of the actual decisionmaking environment. If 

upon further reflection the model is felt to miss some essential 

elements of the actual decisionmaking environment, then one should 

search for these unincorporated bu t essential factors. We note 

that with this approach the strategy spaces used in the model are 

expanded, not contracted. Given counterintuitive results, there 

are either some additional elements of the environment which need 

to be incorporated into the model to y ield results consistent with 

one's intuition, or one's intuition needs to be Using 

arbitrary restrictions of the decisionmakers' choices the 

m odel, restrictions which are designed to allow only 

results, is practicing religion, not science. 

5. Conclusion 

Another theory of oligopoly is presented that predicts the 

zero profit, perfectly competitive outcome for some markets with 

free entry. In particu lar, this result occurs for markets where 

each firm faces large fixed costs, so that economies of scale need 

not be a barrier to entry. Also, this result occurs regardless of 

the num ber or market shares of the operating firms , indicating 

that market shares may not be appropriate measures of market 

power. 

-24­
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Further exam ples of markets are given, where entry is pre­

cluded, to illustrate the predictions made with this model. In 

this model, where all firms wish to collude but find it is more 

effective in some markets than others, predictions range all the 

way from the monopolistic outcome to the competitive outcome. For 

these exam ples, we find the im portant market variables for deter­

mining whether a collusive agreement can exist in equilibrium 

include the time before rivals' actions can be detected and 

retaliated against, the discount rate, and each firm' s ex cess 

capacity . These examples also indicate that market shares may not 

be a good measure of market power, even when entry is precluded. 

The work by Gros sman in [14] is reexamined, as his model also 

predicts the zero profit, competitive outcome for some markets 

with free entry, but in an environment in which other analy sts 

expect more collusive behavior, not less. The en vironment 

considered by Grossman, where sales are made under legal contracts 

with price protection clauses, is examined with the model pre­

sented here. It typically predicts the monopolistic outcome, as 

the price protection guarantees eliminate any time a firm might 

have to conceal its actions from its rivals. Grossman's own model 

is reexamined , and I challenge one assumption, which is critical 

for interpreting his results as strongly as he has. Without this 

assumption his model typically predicts multiple equilibrium out­

comes, and after the equilibrium concept is strengthened, we find 

the monopolistic outcome is ty pically expected. 
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Upon reaching these conclu sions, I shoul d note some major 

quali fications to these resul ts to indicate work that may follow . 

It should be remem bered that much of these results hinge upon the 

effect of some short run changes. The profits coming from some 

relatively abrupt changes in actions play an important role here. 

A market environment is described here where the quantity produced 

by a firm changes drasticall/ if it is to cheat on an agreement or 

retaliate against another. If we attem pt to generalize this 

model, while incorporating adjustment costs may be im portant, the 

effect of adding adjustment costs is unclear as both current gains 

and future losses are reduced. Other market elements which may be 

im portant include uncertainty , either exogenou s or endogenou s; 

varying costs of obtaining different types of information concern­

ing rivals; and product di fferentiation. tviuch more productive 

work is possible by considering the effect of adding these market 

elements to the model . Another im portant quali fication stem s from 

restricting the analy sis to markets using an economic institution 

where sellers post prices and goods are made-to-order. More work 

needs to be done examining behavior within specific econo mic in­

stitutions and considering the effect of endogenous institution­

al development. Also, for markets with price protection 
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guarantees, if the costs to buyers for using these guarantees are 

included, the question remains: does such a practice facilitate 

col lusive behavior in actual oligop o listic markets? 

Federal Trade Commission 
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FOOTNOTES 


1. 	 I have had help ful discussions on the effect of price 

protection contracts with S teve S alop and Pa ul Pautler. All 

of the views expressed in this paper are the author's and are 

not necessarily shared by any other individual or the 

Com mission. 

2. 	 The S ylos-Labini postulate is, of course, a Co  urnot 

behavioral assumption for the potential entrant. See the 

exam ple described by Grossm an [14], p. 115 0. 

3. 	 See the empirical st udies of the Japanese glass market [15 ], 

the u.s. paint market [11], and some experimental markets 

[8] . 

4. 	 These results are similar to, but more general than, those 

derived in [14], pp. 1168-1170. 

5 .  	 For sim plicity , the best response is assumed to exist. If 

not, the argument needs to be rephrased using the suprem um 

concept. 

6. 	 This restriction would be im plied if there were some posi­

tive probability that even when all firms adhere to the 

agreement some violation is indicated. See [ 11, 13, 17] . It 

would also be implied if we were to use the perfect Nash 

equilibrium concept. 

7. 	 Similar results occur with the reaction function models used 

in [3, 10]. 
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8. As examples, see [ ll, 13 � . 

9. In particular, all equilibrlLlffi agreements are B-individual ly 

rational and if ˪he discoun˫ is large enough (or the con­

cealment period short enough) al: a-indi vidually rational 

outcomes can 

[4]. See [2, 

be achieved by an equilibrium agreement. See 

4] for relaġed results when the equilibrium 

10. 

ll . 

12. 

concept is sharpened to y iel d "cooperative" outcomes. 

Other possib.Llities lead to im mediate contradictions. 

See [l] for a detailed derlvation and di scussion of this. 

This is not true with the Co urnot game , as shown on p. 1151 

in [14]. When price cutting strategi es are available, each 

firm can consider du plicating the choices of any other firm 

except undercut the other firm's prices by an infinitesimaˬ 

amount. 

at least 

:: 

as 

˭hat otner firm has identical costs, 

great as that ach.Leved by that other 

a profit 

firm c ar. '::lE: 

ү3. 

ċ4. 

:..s. 

:..6. 

obta.Lned. 
* 

This is of course assuming '!T.L(s/ si) * rri(d). 

[14], p. 78o; . 

See footnoġe 12 in l: l4 ] , p. 1163. 

See [ 18] for a di scussion of the perfect Nash equilibriwr. 

concept, which requires that all nonrealized actions be 

rational as wel l  as those actions which are actually 

realized. The perfect Nash equilibrium concept forma:ˮzes 

what some people mean when they allaw only "credible· 

threats. 

1Ұ. [14], p. 1163. 

-29­



E s s ay s  

C ompe t l t: i o n . 

Th e o ry Monopo l i s ti c  Compe t i t i o n . 

Q u a r t e r l y  

REF E RENC E S  

[ ::.. : J\l g e r ,  D .  : " S t a t i c  O l ig op o l i s t i c 3 e h a v l  o r  a nd th e 

I n s  t i t u t i o n a  l E n v i  r- o nme n t ,  ' t..: npub l i  s h e d  , F e d e r a l  T r a d e  

C ommi s s  i o n , 1 9 8 1  . 

[ 2 ]  	 Al ge r ,  D .  : " Equ ili b r ia A ;:::-. ŀ e ved .... :. ":. n C ommu n i ca t i on ,  " 3 u r e a c.:  

o f  E c on omi c s  Wo rk i n g  P ap e r , fe d e  r a l  T r a de C ommi s s i o n ,  

1 9 8 0  . 

fu'l de r s on ,  F .  " �a rk e t P e r f o rma n c e:  a n d C o n  j e c t u r a l 

V a r i a t i o n .  " S outh e r n E c o n o m :. c  J o u r na l  , 44 ( 1 97 7  ) ,  

1 7 3 - 1 7 8 . 

:.. "T 6  Auma n n  , R .  : " A  Su r ve y  o f  : oop e r a t: .l v e  Game s w i th ou t  S i d e  

P a ym e n t s ,  " i n  i n  M a th em a t i c a l  Ec onomi c s  , e d  . by 

ĉ .  Sh ub ik , P r i nc e t o D ,  1 96 7  . 

Ba i n ,  J .  : B a r r ie r s tc N ew Camb r  i d ge , �a s s .  : 

[ 6 ]  Be r -t r a n d  , J .  : l 1  Re ,7 i ew - .c  5 Th e o r  i e  Y1 a t hema t i q u e  de l a  

R i  ch e s s e  S o c i a l e J o u r n a l  d e s  S a vant .:: , ( 1 8 8 3  ) ,  

49 9 - 5 0 8  . 

:.::.'1. amb e r 1 i n ,  E .  : T h e  o f  

: a mb r  i d ge , Ma s s .  : 3a r va r d  U n 1 v e r s  i ty P r e  s s ,  1 9 3 3  . 

= 3 = «c ¬ o e a r  , F .  Ċ .  , L .  B .  L a ve , G .  Bowma n ,  A .  L Ү e be rma n , E .  c .  

l? r e s c o t t ,  F .  Re u t e r , a n d  R .  S h e rma n  : · ·  ::a l lu s i o n  i n  

Jl i g op o ly : An E xp e r ime n t  o n  th e E f  f e c t  o f  ­ umb e r s  and 

: n f o rma t i o n  , "  J o u r n a l o f  Economi c s  , 8 2 

( 1 96 8 )  ' 2 4 0 - 2 5 9 . 

- 3 0 ­



P aper s  

R e l a t i ng E c onomy , 

J l i g opo ly The o ry Theo ry 

E co n o my ,  

[ 9 ]  

[ 1 0 ]  

[ 1 1 ]  

Edgewo r th , F .  : " Th e  ? u r e  'Th e o ry o f  [•lo n op o  ly ,  " ŷ n  

tc P o  l i t i c a l  ed . by F .  E dgewo r th 

v o l . 1 

Fama , E .  

"ta c rni. l l a n ,  1 9  2 5 . 

a n _: Ć .  3 .  L a f fe r  : " Th e  N umb e  r :J f  F i rms anc 

Comp e t i -::. i o r. ,  · Ame r i ca n  E co no m l c Rev i ew ,  6 2  ( 1 9 7  2 !  , 

6' r:' - E 7 4  . 

Fr  i e dma n ,  Ĉ .  : and the o f  G ame s 

N o r th -H o  l l  a n C.  , 1 0 7 (  . 

[ 1 2 ]  Go 1 1op ,  F .  ć .  a nc . ,  _ .T . Robe r t s  : 	 " Fi rm I n t e rdep e nde n c E:  _ 

O l i gopo l l  s t l c  M a rk e 1:. s , " 


( 1 9 7 9 )  t 3 1 3 - 3 3 .  


[ 1 3 ] G r e e n ,  E .  .; . a n ::: :: . . .  . P orte r  : " ұo n c oop e r a 1:. i  ve C o l lu s l o r.  

u nde r I mp e r i e c-:. ? r  l c e  I n fo rma t io n ,  " C e n t e r  f o r  E co nomi c 

Re s e a r ch Ÿ l s cu s s  l o n  P a p e r  No . 8 1 - 1 4 2 , U n ive r s i ty o f  

M i nn e s ot a. ,  l a >:  . 

[ 1 4 ]  	 G ro s  sma n ,  s .  : .  : " ;'l a s h  E q u i l i b r i um  a n d  the I ndu s t r i a l  

O r ga n iz a t l o :-:: --yf :v1a rk e t s  w i th L a rge F l xe d  C o s t s ,  " 

E co nomet =  l c a  , 4 ?  , 1 9 8 1 )  , 1 1 4 9 - 1 1 7 2 .  

[ 1  5 ]  	 Iwa t a , G .  : " "le <i s u r eme n t o f  C o n j e c t u r a  l V a r i a t i o n s i :-

( 1 9 7 4 ) , 9 4 7 - 9 6 6 . O l  i g op o  .:. .: ·  · f. conomet r i c a  , 42 

Mod i g  1 i a n :. .  - " New D e ve l opme n t s  

J o u r n a l  o f  Po l l "t. l c a l 	

" [ 1 6 ]  o n  the 0 1 i gop o ly F r on t  

6 6  ( 1 9 5 8 )  , 2 1 5 - 2 4 2 . 

[ 1 7 ]  Ra d n e r , R .  : · Ҭp t ҭma l Eq u  i l i b r i a i n  S ome R ep e a t ed Game s 

w i th I mp e r f e ct M o n i to r i n g  , " Be l l  Labs D l s cu s s i o r.  

P ap e r .  1 9  ;.: 

- 3 2.  -

J o u r n a  l o f  E co nomet r i c s  , l ,_ 



The o ry , 

E c o n omy , 

O r g a n i z a t i o n  I nd u s t ry , 

O l i gopo ly P rogr e s s ,  

E thyl C o rpo r a t i o n , 

r e de ra Â  T r a de 

et 

[ 1 8 ]  S e  l t e n ,  R .  : " Re e xa m i n a t i o n  o f  th e ? e :- :  e c t n e s s  C o n c ep t  o f  

" :: q u i l i b r i um P o  i n t s  i n  E x t e n s i v e  ::; a me s ,  I n t e r n a t i o n a l  

: o u r n a l o f  G am e  4 ( 1 9 7 5 ) , 2 5 - S S .  

S t  i g l e r  , '-' ·  = " A  Th e o ry o f  ::: l i g op o l y , "  : o u r n a l  o f  P o l i t i c a l  

7 2  ( 1 96 4 )  , 4 4-6 1  . 

St i g l e r ,  G .  : " Ba r r i e r s  t o  E n t rJ ,  E c o n orru. e s  c f  S c a l e  , a n d  

? :. rm S i z e ,  " i n  T h e  c :  e d  . b y  ::; .  

S t i g  l e r  . Home wo o d  , l l  l l n o i s :  := rv n :-. ,  1 9 6 5  . 

r- - ' i 
- .:. - j Sy l o s  -L a b i n i ,  ? .  : 

.:: . H e n de r s o n .  Camb r  l d g e  , Ma s s  . :  ҫa r va rd U n i ve r s  i ty 

::) r e s s ,  1 96 2  

- . ? l - - - .J  U n i t ed S t a t e s  o f  A me r  i c a b e  f o r e  tÀ Á 

: o mmi s s  i o n  . " I n  t h e  M a t t e  r o :E  

al , "  I n i t :. al D e c i s  i o n ,  D o ck e t  :c o  . ::. Ҫ 2 8 ( ..C...u g u s t  5 ,  

1 98 1  ) ,  P ub l i c  R e c o r d . 

and T e ch n l c a l  t r a n s  . 

- 3  2 ­

f 
i 

http:Econorru.es

