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This thesis examines as well as compares three oligopoly 

models. In Seade (1980}, the effect of entry on outputs and 

profits is analyzed. Firms may respond to entry in a perverse 

way by increasing their outputs. The equilibrium price set by 

firms always rests above marginal cost. In Perloff and Salop 

( 1985) , the focus is on the effect of both limited and 

unlimited entry on oligopoly pricing behavior. Firms may set 

their equilibrium price equal to marginal cost; therefore, an 

oligopoly may behave like a perfectly competitive industry. 

Salop (1979} offers a spatial model of oligopoly. The measure 

of the degree of monopolistic competition differs from that of 

Perloff and Salop (1985). The response of firms to changes in 

both demand and costs also differs between Salop (1979}, and 

Perloff and Salop (1985). 
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CHAPTER 1 

INTRODUCTION 

This thesis examines three recent oligopoly models. The 

models include Seade's (1980) article on the effects of entry 

on an oligopolistic industry, Perloff and Salop's ( 1985) 

article on the behavior of price under conditions of limited 

and unlimited entry, and Steven c. Salop's (1979) study of the 

three regions of a firm's demand curve and their effects on 

equilibrium prices and outputs. The thesis also compares and 

contrasts the assumptions, the methods, the objectives, and 

the results of the three models. Results from previous 

theories are also considered and compared with those obtained 

from the three models. 

In his 1980 Econometrica article, "On the Effects of 

Entry," Seades analyzes the movements in profits and outputs, 

both from a firm's and an industry's perspective, as entry of 

new firms to the industry takes place. 

Seade has sought to expand as well as generalize the 

effects of entry on firms' strategic variables - outputs, 

investments, advertising, and so forth - beyond previous 

theories. The way strategic variables respond to entry 
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depends on industry collusion levels, on cost conditions, and 

on demand conditions. 

The industry conditions in Seade's model are assumed to 

be totally general. For example, the demand curve for the 

industry is not limited to be linear or one with a specific 

elasticity. The only requirement is a downward sloping 

industry demand curve; that is, as the price of the good is 

lowered, the quantity demanded increases - a result commonly 

observed both in theoretical and empirical economics. 

Likewise, the cost function facing a typical firm is of the 

general type characterized by marginal costs that decrease, 

remain constant, then increase as a firm expands output. 

Firms are considered to be rational producers. They choose a 

level of output with the objective of profit maximization. In 

Seade's model, a firm's profit function is not associated with 

any specific functional form. Profits are simply the 

difference between total revenues and total costs and are 

assumed to be totally general. In an oligopoly, firms have a 

certain degree of interdependence, and in Seade's model, a 

firm knows exactly how other firms in the industry respond to 

any changes in its output. 

From his model's general industry conditions, Seade 

derives two main results concerning a firm's output behavior 
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in response to entry. Specifically, whenever the firms act in 

an independent way, entry will induce them to reduce their 

outputs. On the other hand, if the firms collude to a large 

extent, then entry will cause firms to expand their outputs. 

Seade's general oligopoly model also extends to profit 

analysis. As entry takes place, firms always experience a 

reduction in profits. This obtains no matter how collusively 

or independently the firms in the industry behave, or at what 

level of output firms choose to produce. Since firms in a 

highly collusive environment always experience a reduction in 

profits as entry takes place, their next best alternative is 

to prevent their market shares form erosion. This they 

accomplish by increasing their outputs in response to entry. 

On the other hand, when the industry is characterized by low 

levels of collusion among the firms, entry will cause firms to 

decrease their outputs. Lacking collusive arrangements, firms 

respond to entry by decreasing their outputs. This obtains 

because a constant market size is divided among a larger 

number of firms whenever entry occurs. 

Whether firms act in normal (decreases in output) or 

perverse (increases in output) ways is of no consequence as to 

how aggregate industry output reacts to entry. Previous 

theorists have stated that entry should lead to more 
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competitive behavior among firms in an oligopoly. In terms of 

total industry output, Seade's model makes this exact 

prediction. Entry causes aggregate industry output to expand; 

moreover, aggregate industry output increases by a greater 

amount when firms expand output than when they reduce output 

in response to entry. 

Seade's model analyzes not only firms' profits but also 

industry profits. The behavior of industry profits in 

response to entry is twofold. First, entry reduces total 

industry profits whenever firms are producing with decreasing 

costs. Second, if firms are producing with increasing costs, 

then entry could either increase or decrease an industry's 

overall profit level; the end result depends on whether or not 

the entrants' profits compensate for the loss pre-established 

firms experience as a result of entry. 

In Seade's model, a higher degree of collusion always 

favors the firms in an oligopoly. By formulating contracts 

and arrangements concerning strategic variables, firms are 

able to improve their profit situation; as a result, the 

overall industry profit level also improves. 

Perloff and Salop (1985) analyze oligopoly pricing when 

firms produce dissimilar products. The effects of both 

limited and unlimited entry on price as well as the relevance 
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of consumer tastes and preferences for firms' pricing strategy 

are considered. In their model, firms are assumed to set 

identical prices in order to maximize profits; nevertheless, 

the model allows for the possibility of multi-price 

equilibrium where firms set different prices in the 

achievement of profit maximization. Their model also shows 

how under some demand conditions an oligopoly is likely to act 

as a perfect competitor. 

Perloff and Salop also consider consumer tastes and 

preferences in their model. External factors may increase a 

consumer's valuations of certain brands; for example, 

advertising, fads, or trial-and-error may intensify the 

valuations a consumer has towards different brands. Under 

such circumstances, Perloff and Salop's model indicates an 

increase in a firm's price for its product. On the other 

hand, consumers may place a lower valuation on the available 

brands with the result that industry prices decrease. Firms' 

profit maximization price equals the perfectly competitive 

level (price equals marginal cost) whenever consumers consider 

the different brands as perfect substitutes. In summary, the 

extent to which consumers value different brands definitely 

influences firms' pricing behavior. 

Entry also influences the pricing behavior of firms. A 
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limited form of entry can produce ambiguous results in 

reference to firms' pricing policy. The presence of economic 

profits in the industry may attract outsiders interested in 

sharing some of those profits. In such a case, entry will 

surely affect the industry equilibrium price, but as also 

shown in Seade (1980), the response is indeterminate. Perloff 

and Salop's analysis indicates that firms' equilibrium price 

could either rise or fall as entry into the industry occurs; 

however, as long as firms' technology is constrained by 

positive 

products 

fixed costs and consumers correctly perceive the 

as differentiated, firms set their profit 

maximization price above marginal cost. 

limited entry, the only way for an 

In other words, under 

oligopoly to attain 

perfectly competitive behavior is for consumers to perceive 

the different brands as perfect substitutes. 

The other type of entry Perloff and Salop examine is 

unlimited entry. Here too, an oligopoly may or may not behave 

like a perfect competitor; however, under unlimited entry, an 

oligopoly may reach perfectly competitive behavior even when 

consumers correctly perceive the brands in the market as 

actually differentiated. Unlimited entry takes places when 

all barriers to entry are removed so that an infinite number 

of firms may participate in the industry. By removing the 
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fixed costs from a firm's production process, an unlimited 

number of firms may produce in the industry; if firms choose 

not to produce they will lose nothing. 

Two possibilities exist concerning industry price 

behavior with unlimited entry. The first possibility occurs 

when price settles at the perfectly competitive level. This 

occurs whenever consumers place a finite price premium on all 

of the brands available in the market so that above a certain 

price level no consumer purchases any of the available brands. 

In this case, consumers have close substitutes among the 

available brands, and firms' price approaches the perfectly 

competitive level as the industry becomes inundated with 

firms. Consumers who place an infinite valuation on brands 

may also drive the industry price down to the perfectly 

competitive level, but only when those who place infinite 

price premiums are relatively few in number. The second 

possibility takes place whenever firms' price settles above 

the perfectly competitive level; that is, whenever firms' 

price exceeds their marginal cost at the equilibrium output. 

If the number of consumers who place infinite valuations on 

the differentiated brands is relatively large, then even an 

infinite number of firms participating in the market is not 

enough to drive price down to the marginal cost level. 
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To sum up, under unlimited entry, even when products are 

actually differentiated and consumers consider them as such, 

an oligopoly may behave competitively. This occurs when an 

infinite number of firms sets price equal to marginal cost. 

On the other hand, the absence of barriers to entry may be 

consistent with price in excess of marginal cost; thus, each 

firm could retain a group of very loyal customers, and be able 

to raise price without fear of losing its entire market share. 

In his 1979 article, "Monopolistic Competition with 

Outside Goods," Steven c. Salop analyzes how the presence of 

a perfectly competitive industry influences pricing behavior 

inside an oligopoly with differentiated products. The 

perfectly competitive industry is referred to as an outside 

industry whereas the firms inside the oligopoly are known as 

a Chamberlinian group. Salop examines how the two industries 

interact, and how their interactions affect the firms in the 

Chamberlinian group. The focus is on firms in the 

Chamberlinian group, and on how they choose their equilibrium 

prices and levels of production. The way firms act between 

the two industries is fundamentally different from the way 

they act within the Chamberlinian group; as a result, this 

discrepancy in behavior generates three regions in firms' 

demand curves. The interplay of a firm's demand curve with 
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the technology of production may cause firms to behave in a 

manner that contradicts standard economic theory. For 

example, firms do not necessarily increase their prices 

whenever consumer valuations intensify, and firms do not 

automatically pass along cost increases to their customers. 

In Salop's model, a cost increase may induce firms to decrease 

their equilibrium prices. In this respect, Salop's model 

incorporates both short-run and long-run situations facing 

firms. 

Salop continues his study with the development of a 

consumer welfare theory. This theory consists of two major 

points of view - optimality and profitability. The optimality 

condition concerns consumers in the marketplace. First, 

consumers have a stake in the production of a commodity in 

that they derive a benefit form consumption. As long as 

consumers derive a benefit from the consumption of different 

brands, the market should be served by firms - this is the 

optimality condition. Second, firms participate in an 

industry with the goal of profit maximization. The 

profitability condition refers to the ability of firms to 

secure economic profits whenever they produce. These two 

points of view do not always coincide, so firms in the 

industry might refrain from the production of goods, and 
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consumer wants may go unsatisfied. Even if consumers would 

benefit from the consumption of goods and services, there is 

no guarantee firms will satisfy their desires. 

Throughout the entire model, the ability of firms to 

produce, along with the ability of consumers to purchase, 

depends upon location. The location of a firm in relation to 

consumers is shown to produce a discrepancy between optimal 

and equilibrium industry values; therefore, the optimal number 

of firms may turn out to be less than the equilibrium number 

of firms. 

All three major models analyzed in this thesis focus 

their attention on oligopoly behavior. There are similarities 

as well as differences in the approach they take to study 

oligopoly. Differences exist in terms of the assumptions, 

methods, and objectives they set as well as in the predictions 

they make. 

Chapter 2 examines Seade's general oligopoly model and 

compares it with other oligopoly models from the past. Seade 

is basically concerned with output/profit behavior, and with 

the degree of collusion present in an oligopoly - both under 

very general industry conditions. In Chapter 3, the focus is 

Perloff and Salop's article, "Equilibrium with Product 

Differentiation." Comparisons are made with both Seade's and 



11 

Salop's analyses as well as with past theories. Chapter 4 

examines Salop's article and compares it with Perloff and 

Salop (1985). Finally, Chapter 5 compares the results 

obtained from the three models with each other. The main 

contributions made by the models are also stated. 



CHAPTER 2 

SEADE'S (1980) MODEL 

In economics, an industry characterized by a few firms 

that dominate the market with a certain degree of 

interdependence is known as an oligopoly. Even though 

barriers to entry are usually present in such an industry, 

(economies of scale, large capital requirements, brand 

recognition), there frequently is the possibility of limited 

entry by new firms seeking to take advantage of profit making 

opportunities. Consequently, oligopolists who want to 

maintain their prominence in the industry must device certain 

strategic policies. In particular, oligopolists are concerned 

with the preservation of their market shares in the event of 

entry. 

Previous economists have studied output strategies, both 

at the firm and industry levels, that occur in response to 

entry. In particular, certain analysts such as Frank (1965), 

and Ruffin (1971), have found that under certain restrictive 

industry conditions firms react to entry by decreasing their 

outputs while the industry becomes more competitive in the 

sense that industry output expands. Other analysts, among 

12 
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them McManus ( 1964) , have produced similar results while 

working with very limited demand and cost conditions; for 

example, their models have used linear demand and linear costs 

as well as quadratic costs. In addition, much of the past 

literature on entry has considered oligopoly behavior when 

firms behave in accordance with assumptions of the Cournot 

model. The Cournot model assumes that firms do not react to 

changes in each others' output; that is, firms are assumed to 

be unaware of their interdependence while simultaneously 

miscalculate how their rivals react to changes in output. All 

of these previous theorists have focused on entry's influence 

on firm and industry output, but under very restrictive, 

limited industry conditions. These restrictive assumptions 

have led past theorists to conclude that entry always induces 

firms to decrease their equilibrium output and always causes 

an expansion of overall industry output. Furthermore, models 

of the past have not contemplated the reaction of profits to 

entry. 

In analyzing entry, Seade allows for a limited form of 

entry only; thus, his model preserves the structural makeup of 

the oligopolistic industry by maintaining barriers to entry. 

This is in contrast to other theorists who place an emphasis 

on the presence of unlimited, free entry by removing all 
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barriers; for example, Perloff and Salop (1985), and Frank 

(1965). 

Seade's model assumes very general industry 

conditions. The so-called Cournot assumption, so common with 

other researchers, is relaxed to allow for the collusion of 

firms and thus the model generalizes firm behavior explicitly 

through quasi-Cournot behavior. Firms are assumed to be aware 

of their interdependence and how their individual actions 

influence overall industry behavior. Being able to predict 

correctly the actions of the rest of the industry, firms are 

seen to be rational producers. The assumption of consistent 

quasi-Cournot behavior on the part of firms allows for an 

entire spectrum of industry behavior to be incorporated into 

his model from total independence to full collusion on the 

part of firms. 

By way of choosing very general demand conditions and 

assuming profit maximization as a firm's goal equilibrium, 

Seade is able to demonstrate that firms' strategic variables 

do not always behave in accordance with standard economic 

theories. The firms in an oligopoly could increase their 

equilibrium output as entry occurs and industry profits do not 

have to necessarily fall as the number of firms in the market 

increases - both, results that contradict standard theories. 
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The firms in Seade's model are symmetric; that is, they 

are equally-sized, face identical cost conditions, and produce 

a homogeneous (identical) product. Not only does this allow 

the precise definition of the term industry and of the type of 

entry that takes place, but it permits the model to focus on 

a single representative firm; thus, by letting firms be 

symmetric each one attains its maximum profit at the same 

level of output. This last consideration leads to a major 

assumption Seade uses in his model: Each firm has an 

objective to maximize its own profits by choosing an 

appropriate level of output. 

Profit Maximization for a Firm 

In economic theory, a necessary condition for a firm in 

any industry to maximize its profits is to choose a level of 

output at which marginal revenue equals marginal cost. This 

is because as long as marginal revenue exceeds marginal cost 

a firm may keep increasing profits simply by the expansion of 

output. Also, when marginal revenue is less than marginal 

cost a firm can reduce its loss by the contraction of output. 

To obtain this 1st-order condition, Seade uses the following 

general profit function: 

Ilf = y· p (Y) - c (y) ( 2. 1) 
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where, 

y is the output of a typical firm in the industry, 

Y is total industry output, 

p(Y) is the industry demand function, and 

c(y) is a typical firm's cost function. 

The condition that marginal revenue be equal to marginal cost, 

MR = MC, can also be expressed mathematically as 

p + lp'y - c' = o {2.2) 

where, 

and 

dp/dY = p' is the derivative of p(Y) with respect to Y, 

dcjdy = c' is the derivative of c(y) with respect to y, 

l = dYjdy is the derivative of Y with respect to y. 

Equation {2.2) states the necessary 1st-order condition for a 

firm to be able to maximize profits and achieve its goal 

equlibrium. Now, just because a firm decides to produce at an 

output where MR = MC does not mean that it will necessarily 

maximize profits; therefore, the 1st-order condition is a 

necessary but not a sufficient condition for a firm to be able 

to maximize profits. On the contrary, a firm could very well 

be minimizing profits even when choosing output at MR = MC. 

For this reason, Seade's model requires another criterion that 
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will enable a firm to know exactly when it i s maximizing 

profits. This rule is given by the 2nd-order condition which 

is obtained by differentiating the 1st-order condition with 

respect to the firm's output y: 

,\ 
2yp" + 2.\p' - c" < o ( 2. 3) 

As long as Equation (2.3) holds at the output that yields the 

MR = MC condition, the firm is guaranteed a profit maximizing 

output. In other words, Equations (2.2) and {2.3) are the 

necessary and sufficient conditions for profit maximization. 

Firms' Conjectural Variations 

The way firms in an oligopoly form their conjectures 

concerning the behavior of rivals in the industry detemines 

how they set their strategic variables. We therefore consider 

,\ = dYjdy in Equation (2.2). In order for a firm to maximize 

profits, it must make a conjecture as to how the rest of the 

industry is likely to respond to any changes in its output. 

As a firm changes output, the rest of the industry may 

increase or decrease its output or it may not respond at all. 

The variable ,\ models the response of total industry output to 

a change in a typical firm's output. Assumed in Seade' s model 

is firms' awareness of their interdependence by them knowing 

the exact value of ,\. In other words, firms know whether and 
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to what extent any increase or decrease in their outputs will 

be matched by other firms in the industry. Thus, firms in 

Seade 1 s model are assumed to form consistent conjectural 

variations when they maximize profits by being able to 

correctly predict how their actions will influence total 

industry output. 

The relevant range of l values lies in the interval [ 0, nl 

where n is the number of firms participating in the 

oligopolistic industry. Consider, as an example, an industry 

characterized by Cournot behavior where there is no collusion 

among firms and firms do not follow each others' strategic 

decisions. In this case, l = 1, since firms do not respond to 

changes in each others' output; total industry output changes 

by an amount equal in magnitude to the change in the typical 

firm's output. On the other hand, under very competitive 

situations, changes in total industry output are less than 

changes in a typical firm's output. The firms act 

independently and antagonistically with one another, and 

increases in output by one firm may be matched by decreases in 

output by other firms. For competitive behavior l lies in the 

interval [ 0, 1) . Finally, with collusive behavior, changes in 

total industry output are greater than changes in a typical 

firm's output. When firms collude with each other, as with 
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planned arrangements or contracts, increases may be matched 

exactly across all firms in the industry. Such collusive 

behavior is captured by l values in the interval ( 1, n] . 

Larger values for l capture more collusive behavior, and 

lesser values for l describe independent behavior on the part 

of firms participating in the industry. 

The way a firm's conjectural variation affects 

profits may be seen from the variable lin Equation (2.2). In 

other words, the output that a firm chooses to maximize 

profits depends on the degree of collusion within the 

industry. In turn, how this equilibrium output responds to 

entry also depends on the degree of collusion. In addition, 

the response of the equilibrium output to entry also depends 

on demand conditions, and related elasticity measures. 

Modelling of Entry 

The number of firms in Seade's model, n, is treated as an 

exogenous variable. This means n is determined outside of 

the industry and is used to describe all the relevant industry 

strategic variables. In order to determine the effect of 

entry on a firm's equilibrium output, Seade differentiates 
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Equation (2.2} with respect to n: 

d p + lyp' - c'] jdn = 0 

.. ( dpjdn) + ( ld yp'] /dn) - ( de' jdn) = o 

.. p'( n(dyjdn)+y) +lyp"( n(dyjdn)+y) +lp'(dyjdn) c"(dy/dn) 

Assuming p' < 0 (industry demand is negatively sloped) and 

noticing that the elasticity of y with respect to n is given 

by 

11yn = ( dy jy) j( dnjn) = ( dy /dn) · (njy) = ( n ( dy /dn)) /Y 1 

we obtain: 

p'n(dyjdn)+p'y+lyp"n(dyjdn)+ly2p"+lp'(dyjdn)-c"(dy/dn) o 

.. (dyjdn)( p'n + lyp"n + lp' - c") = -( p'y + ly2p") 

.. ( n(dyjdn)) ( p'n + lyp"n + lp' - c•) = -yn( p' + lyp") 

.. ( n(dyjdn)) /Y = 

= 

where 

Y = n·y 1 and 

( lp' /lp') = 1. 

-( np' + nylp") 

( p'n + lp"yn + lp' - c") 

( np' + Ylp" + lp' - c•) 
•( lp'jlp') 1 
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Simplifying, we obtain: 

( n ( d y I dn) ) I y = 
-(nil. + Yp• lp') 

( (nil) + (Yp• IP') + ( 1 - c• llp')) 
(2.4) 

Letting m - nil., 

E- Yp•lp', and 

we may write Equation (2.4) as 

-( E + m) 
TJyn = ( n(dyldn)) IY = 

(E+m+k) 
(2.5), 

where 

( E + m + k) ;. 0 , and 

( E + m +k) > o. (This is a stability condition 
needed for profit maximization) 

Equation ( 2. 5) permits Seade to determine the change in a 

firm's equilibrium output in response to entry. Notice that 

TJyn and (dyldn) must be of the same sign since both y, and n 

are greater than zero. The explanation of the variables in 

Equation (2.5) is as follows: 
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First, in Seade's model the cost conditions are modelled 

by k > 0. A positive value for k describes costs generally 

encountered in economics with marginal costs decreasing first, 

then rising as a firm expands output. This condition is also 

necessary for a firm to maximize profits. 

Second, the degree of collusion present in the industry, 

and the number of firms determine the effective number of 

firms in the industry. Mathematically, we let 

where 

m - njl, 

m is the effective number of firms in the industry 

(effective degree of concentration), 

n is the crude number of oligopolists, and 

l is the degree of collusion practiced in the 

industry. 

Recall that the degree of collusion, l, refers to how the 

firms in the industry react to each others' changes in output. 

When collusion is low firms act in independent ways with each 

other; therefore, the effective number of firms in the 

industry is relatively high. On the other hand, when 

collusion is high the firms act more or less as a single unit; 

thus, the effective number of firms is relatively low. 

Lastly, Seade also shows how both industry and firms' 
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demand curves relate to the response of firms' equilibrium 

output to entry. By the way, in this last case the concept of 

elasticity measure enters the picture. This is shown in the 

variable E which describes the elasticity of the slope of 

industry demand. Recall that the elasticity measure gives the 

responsiveness of a variable to changes in the quantity of 

another variable, and in Seade's model the variables concerned 

are industry price and the quantity of output produced both by 

firms and the industry as a whole. 

Response of a Firm's Output to Entry 

Basically, there are two ways a firm's equilibrium output 

may react to entry in Seade's model. The normal 

(conventional) response is for firms to decrease their 

equilibrium output in response to entry. This response is 

supported by standard economic theory. Pre-established firms 

are faced with less demand when entry takes place as a 

constant market is divided among a greater number of firms; 

thus, the pre-established firms decrease their equilibrium 

outputs in response to entry. The other way is called the 

perverse response and takes place when firms increase their 

outputs as entry occurs in the industry. 



24 

In Seade's model, conventional reponses of firms' output 

to entry occur when: 

1. Firms maximize their profits at relatively low levels of 

output along their perceived demand curves; that is, at 

firms' equilibrium output the condition (E > -m) holds, 

and 

2. For the most part, when the effective number of firms in 

the industry is relatively high; that is, when the 

industry is characterized by firms acting independently 

of each other. In this case, firms in the industry are 

struggling with each other, communication links among 

them are not very sophisticated, and the net effect of 

entry is for firms to lower their equilibrium output. 

Perverse results occur when, 

1. Firms maximize their profits at relatively high levels 

of output along their perceived demand curves; that is, 

at firms' equilibrium the condition ( -(m + k) < E < -~ 

holds, 

and 
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2. The industry becomes more collusive in nature so that 

the industry starts to behave like a monopolist. 

Response in Relation to Demand 

First, consider the response of firms' output to entry in 

relation to the point where a typical firm maximizes profits 

along its perceived demand curve. From the industry demand 

curve, Seade derives a firm 1 s perceived demand curve as 

follows: The industry demand curve is given by p = p (Y). 

Since each firm correctly predicts that dY/dy = .l., we may 

obtain by integration: 

y = f.l. dy = .l.y + Q, 

where both .l. and Q are constants. Recognizing the fact that 

a typical firm's output is given by y, a firm's perceived 

demand curve may be written as p = p(.l.y + Q). 

Consider now the different revenue curves that are 

generated from the firm's perceived demand curve: 

D = AR = p = p(.l.y + Q) is a firm's perceived demand 

curve, 

dp/dy = .l.p' is the slope of D along any level of 

output, 



26 

TR = yp(ly + Q) is a firm's total revenue curve, 

MR = p + lyp' is a firm's marginal revenue curve, 

dMR/dy = 2lp' + l 2yp' is the slope of MR at any level 

of y. 

The relationship between a firm's perceived demand curve 

and MR curve can be shown graphically: 

GRAPH 1 
PERCEIVED DEMAND AND MARGINAL REVENUE 

1 
p 

0 
Y* 

At p 0 MR = D, due to the fact that at p 0
, 

y 

y = 0. 

At p 1 MR = D, due to the fact that at p 1 , lp' = 0. Also, for 

any p 1 < p < p 0 MR < D, since for any such p, lp' < 0. 

Thus, MR < D except at the points 0 and y 1 ; therefore, for 

points to the left of y* MR is steeper than perceived demand 

and for points to the right of y* MR is flatter than 
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perceived demand. 

Now, the condition (E > -m) (normal response from firms 

to entry) may be written as 

E + m > o 

~ (Yp"/p') + (n/l) > 0 (Definition of variables) 

Yp"l + np' 
> 0 (Common denominator) 

lp' 

~ Yp"l + np' < 0 (Multiply both sides by lp'<O) 

~ nyp"l + np' < 0 (Y = ny) 

~ n( yp"l + p ') < 0 (Factor out n) 

~ yp"l + p' < 0 (n > 0) 

~ yp"l2 + p'l < 0 (Multiply both sides by l ~0) 

~ yp" 12 + p'l + p'l < p'l (Add p'l to both sides) 

~ 2lp' + l2yp• < lp' (Adding and rearranging terms) 

Therefore, whenever (E > -m), the result 

2lp' + l 2yp• < lp' 

is obtained. 

( 2. 6) 

Equation (2. 6) means that whenever a firm maximizes 
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profit at an output where the slope of MR is less than the 

slope of perceived demand, a normal response of its 

equilibrium output to entry will ensue. As may be seen from 

the graph this occurs for relatively small output levels 

(outputs to the left of y*). At such output levels, firms 

notice their MR curve to be decreasing at a faster rate than 

their perceived demand. As entry occurs, a typical firm's MR 

will shift down and this will induce the firm to decrease 

output in order to be able to meet the necessary profit 

maximization condition, MR = MC. On the other hand, if a firm 

attains an equilibrium output to the right of y*, then entry 

will cause its equilibrium output to expand. For equilibrium 

outputs to the right of y*, a firm will experience its MR 

decreasing at a lower rate than perceived demand. Entry has 

the effect of shifting to the right the firm's MR curve, and 

provokes the firm to increase output once again so that the MR 

= MC condition is satisfied. 

Response in Relation to Collusion 

As stated above, a firm's response to entry is also 

influenced by the degree of collusion in the industry. Seade 

considers an example that helps to illustrate the relationship 

between the two . Suppose industry demand is given by the 
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following: 

where 

p = AY-1/b 

p = AY- 11b is the industry demand function, 

A is a positive constant, 

Y is industry output, and 

b is a constant representing the elasticity of industry 

demand, and (b > 0}. 

For this particular demand function, the condition (E > -m} 

(normal response} corresponds to b > 1/(m- 1}, and the 

condition ( - (m + k} < E < -m) (perverse response} corresponds 

to 1/m < b < 1/ (m - 1} . With this information, Seade 

constructs a table that depicts how the degree of collusion in 

the industry influences the way firms react to entry. The 

variables contained in TABLE 1 are elasticity measures 

corresponding to industry demand, and related intervals. 
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TABLE 1 
COLLUSION AND THE EFFECT OF ENTRY 

I I 
m 1 1.5 2 2.5 3 5 6 

Normal 
Effect none b>2 b>l b>o/a b> ~ b> ~ b>l/5 

Perverse 
Effect [ 1, co] [o/a,2] [ ~ 1 1] [ 2/5,o/a] [ 1h, ~ ] [ 1/51 ~ ] [ 1/61 1/5] 

Length 
of the 
Perverse 
Interval 00 4/3 ~ 1/5 1/6 1/20 1/30 

I I 

Notice that when the degree of collusion in the industry 

is low (relatively large values for m) practically every value 

for b yields a normal reponse from firms; the interval -

corresponding to elasticity measures for the industry demand -

that yields normal responses from firms is relatively large. 

In this case, the length of the perverse interval is 

relatively short; for example, when m = 25 the length of the 

perverse interval becomes 1/600. Notice, as the behavior 

characterizing the industry becomes more collusive (m 

decreases toward a value of 1), firms begin to respond to 

entry in a perverse fashion. At the same time, the interval 

corresponding to the perverse effects (in terms of elasticity 

measures of industry demand) becomes relatively more prevalent 

as firms act more collusively among themselves. When industry 
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behavior is so collusive that the industry behaves like a 

monopolist (m = 1), firms increase their equilibrium outputs 

in response to entry for the entire range of elasticity 

measures of industry demand. In other words, for an industry 

demand curve of the form, Y = A· y- 1/b, and for any elasticity 

measure b, entry induces a perverse response from firms when 

the firms in the industry act as a monopolist. Economically, 

we may say that previously established firms in a highly 

collusive industry make it as tough as possible for new 

entrants that want to secure economic profits and gain some 

market shares. As indicated later, the profits of previously 

established firms will be reduced by entry, so firms in a 

highly collusive industry attempt to protect their market 

shares by increasing their equilibrium output. 

Seade's conclusion is that the response of firms' 

equilibrium output to entry should not be accepted a priori. 

In standard economic theory, firms are assumed to reduce their 

outputs as entry occurs; however, entry into a highly 

collusive industry may rather easily result in firms 

increasing their equilibrium outputs in order to protect their 

market shares. 
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Response of a Firm's Profits to Entry 

As was stated earlier, Seade also extends his analysis to 

incorporate profits at both the firm and industry levels. His 

model predicts previously established firms will always find 

their individual profits decreasing with the occurrence of 

entry. This turns out to be the case for both conventional 

and perverse responses of firms' output to entry. Note that 

this conclusion is totally general and depends solely on a 

firm's profit maximization condition and a downward sloping 

industry demand curve. Stated differently, it doesn't matter 

how collusively or not the firms behave, or at what level of 

output they maximize their profits - no strategy on the part 

of previously established firms can protect profits from 

falling. 

From a firm's general profit function, llf, we may obtain 

the expression dllf/dn which is used to describe the response 

of a firm's profit to entry. 

Consider once more a firm's general profit function llf = 

y·p(Y) - c. Differentiating llf with respect to the number of 

firms, n, yields the following: 

dllf/dn = y· (dpjdn) + p· (dyjdn) (dcjdn) 

= y·( dp/dY·dY/dn) +p· (dyjdn)-( dcjdy·dyjdn) 



33 

= yp 1 (dY/dn) + p(dyjdn) - c 1 (dyjdn) 

= YP 1 (YT7vn)+p(dyjdn) -C 1 (dyjdn) ( T7vn = ( dY/dn) /Y) 

= y 2p 1 1Jvn + p(dyjdn) - C 1 (dyjdn) 

= y 2p 1
( k/(E + m + k)) + p(dyjdn) - C 1 (dyjdn) 1 

where ( T7vn = k/ (E + m + k)) 

y 2p 1 mk 
= 

= 

---------------- + p(dyjdn) - c 1 (dyjdn) (mjm = 1) 
m(E + m + k) 

y 2p 1 mk 
---------------- + dyjdn(p - c 1

) (Factor out dyjdn) 
m(E + m + k) 

- (y(E + m)jn(E + m + k)) ·(p -c 1 ) 1 

m(E + m + k) 

where (dyjdn = -y(E + m)/n(E + m + k)) 

= - ( y ( E + m) In ( E + m + k) ) • ( -l yp 1 
) 1 

m(E + m + k) 

where ((p- C 1
) = -lyp 1 from Equation (2.2)) 

y 2p 1 mk y ( E + m) ( l yp 1 
) 

= ----------------+-------------------- (Factor out -1) 
m(E + m + k) n(E + m + k) 

y 2p 1 mk y 2lp 1 (E + m) 
= + (m=n/ l ... ml=n) 

m(E + m + k) ml(E + m + k) 

y 2p 1 mk y2p I (E + m) 
= + (Cancelling l) 

m(E + m + k) m (E + m + k) 
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y 2p'mk 
= + 

m (E + m + k) m(E + m + k) 

= (Common denominator) 
m(E + m + k) 

= (Factor out y2p') 
m(E + m + k) 

(E + m + mk) 
= 

m 

Equation ( 2. 7) 

profits react 

Recall that: 

(Rearranging terms) (2.7) 
(E + m + k) 

gives a definite answer as to the 

when entry into the industry takes 

manner 

place. 

y > 0 ... y 2 > 0 (Firms' output is positive) 

(n is the number of firms) 0 ~ m ~ n ... m > 0 

E + m + k > o 

E + m + mk > o 

(Necessary for attainment of 

profit maximization), 

(Equivalent to 2nd-order condition) 
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(Assumption that industry demand is 

negatively-sloped) 

All of the terms are positive with the exception of p' < O; 

therefore, dllfjdn < 0. This establishes one of seade's main 

results. Economically, we may state that as entry occurs into 

an oligopolistic industry where all the firms maximize their 

profits in equilibrium, profits per firm will necessarily 

decrease. 

Response of Industry Profits to Entry 

In going beyond other analysts, Seade also sheds quite a 

bit of light on the behavior of total industry profits in 

response to entry. Specifically, the effects of entry will 

ultimately depend on the pre-entry level of profits realized 

by established firms in the market. 

A profit maximizing firm in the industry must take into 

account both its demand and cost conditions to be able to see 

how well it fares. Even when a firm maximizes profits, it 

could make subnormal profits as is the case when the firm's 

profit maximization level of output occurs at a point where 

the firm's average total cost exceeds the price of the good. 

On the other hand, a firm could make normal profits at the 
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profit maximization level of output as when the price of the 

firm's product exactly matches average total c osts; for this 

level of output, the firm covers the opportunity cost of 

operating in another industry. Lastly, a firm's equilibrium 

output could yield profits in excess of opportunity costs, 

and provide the firm with economic profits. For this output, 

the price of the firm's good lies above average total cost. 

Consider the three possibilities facing a firm graphically: 

p 

A 

GRAPH 2 
FIRMS' PROFITS 

MC = Marginal Costs 
ATC = Average Total Costs 
D = Firm's Perceived Demand 

~ 
y 

B 
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At points A and B firms make normal profits. At any output 

between A and B firms experience economic profits, since 

p > ATC. Outputs to the left of A and to the right of B yield 

negative profits, since p < ATC. 

According to Seade's analysis, if the typical firm in the 

oligopoly prices at or below average total costs (any output 

to the left of A or to the right of B, including A and B), 

entry of additional firms would further deteriorate total 

industry profits. Mathematically we have: 

dfiTjdn = d( nfif) jdn = n • ( dfifjdn) + fif • ( dnjdn) 

(2.8), 

where 

ITT is the expression for total industry profits. 

Since n·( dllf/dn) < 0, the condition llf ~ 0 is sufficient 

for dllr/dn < 0. In such a situation, the exit of some of the 

firms in the industry would be highly beneficial; individual 

firms' as well as total industry profits would increase. If, 

on the other hand, the typical firm was making economic 

profits in equilibrium (operating between A and B in the graph 

above) , then the effect of entry on total industry profits is 

ambiguous. Since entry will necessarily lower a pre-existing 

firm's level of profits, the outcome depends on whether or not 

the positive profits made by the entrant compensate for the 
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loss that each previously established firm suffers as a result 

of entry. 

As a special case, when the industry behaves under full 

collusion, the reaction of total industry profits in response 

to entry depends strictly on a firm's cost conditions 

regardless of the type of demand conditions the firm 

confronts. The expression for the response of total industry 

profits to entry, dllr/dn, may be written as follows: 

dllr/dn = n · ( dllfjdn) + llf 

n · y 2p 1 
( E + m + mk) 

= + yp(ny)-c(y) (From ( 2 . 7 ) , ll f) 
m(E + m + k) 

ny2p 1 E + ny2p 1 m + ny2p 1 mk 

m (E + m + k) 
+ y(c 1 

- lyp 1 )-c (From (2.2)) 

= 
m(E + m + k) 

ny2p 'E+ny2p 1 m+ny2p 1 mk-ly2p 1 (nj l) E-ly2p 1 m2-ly2p 1 mk 

m(E + m + k) 

m( ny2p 1 + ny2p 1 k - ly2p 1 m - ly2p 1 k) 

m(E + m + k) 
+ (yc 1 

- c) 

+ (yc 1 -c) 

+ (yc 1 -c) 
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ny2p' + ny2p'k - ly2p' (n/l) - ly2p'k 
= + (yc ' -c) (m=n/l) 

(E + m + k) 

= + (yc' - c) (Cancelling out terms) 
(E + m + k) 

= + (yc'-c) (Factoring out y 2 p'k) (2.9} 
(E + m + k) 

The first term of Equation (2.9} cancels out when the industry 

is characterized by full collusion. Full collusion implies 

that n = l; therefore, (n - l) = 0. In other words, for full 

collusion we obtain: 

dllTjdn = y' - c 

In other words, the behavior of total industry profits to 

ent.ry will depend on the relationship between firms' profit 

maximization output and their cost functions. 

Under full collusion, total industry profits increase 

with entry whenever a firm's marginal cost exceeds its average 

total cost at the equilibrium output - (c' > cjy). This means 

that when firms operate with decreasing returns to scale entry 

will improve the overall industry situation in terms of 
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profits. Recall that with decreasing returns to scale in 

order for a firm to double output it must more than double all 

its inputs. Total industry profits remain the same with entry 

whenever a firm's profit maximization output occurs where 

marginal cost equals average total cost - (c' = cjy). In such 

a case, the firm produces under constant returns to scale and 

the doubling of output must be accompanied by an exact 

doubling of all its inputs. Finally, under full collusion, 

total industry profits decrease with entry whenever marginal 

cost for an established firm is less than its average total 

cost at the point of equilibrium output - (c' < cjy). With 

this case, the firm operates with increasing returns to scale 

and a doubling of all its inputs will more than double 

output. 

This final result - (dllr/dn < 0) - will also occur when 

the industry is characterized by decreasing or nonincreasing 

costs irrespective of whether or not the firms are behaving in 

a fully collusive manner. If the industry is characterized by 

decreasing or nonincreasing costs, then total industry profits 

are necessarily lowered by entry. Rewriting Equation (2.9) we 

obtain: 

( n - l ) · y 2p ' k 

(E + m + k) 
+ (yc' - c) (2.9) 
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Since 1 < l < n and p' < 0, the first term of 

Equation (2.9) is negative. Also, the industry characterized 

by decreasing (or nonincreasing) costs implies that c' < cjy. 

As long as firms produce with increasing returns to scale, 

entry will definitely reduce overall industry profits. This 

obtains no matter how collusively or independently pre

existing firms behave in equilibrium. The only way entry may 

improve an industry's aggregate profit situation is if firms 

are operating under decreasing returns to scale when 

maximizing their respective profits. 

Modelling the Total Effect of Entry 

Up to this point, Seade has considered the conjectural 

change in total industry output due to a firm's expansion of 

output - dYjdy = l - to be well defined and constant around 

the attainment of goal equilibrium. The ability of firms to 

correctly predict how industry output is affected by their 

changes in output has given l its well defined properties. 

The variable l has been treated as a constant as entry has 

taken place. However, couldn't l, after all a measure of 

collusion within an industry, depend on the observed 

concentration of firms in the industry, n? Isn't a "small" 
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number of firms more conducive to better flow of information 

among them, and doesn't it help control better formal and 

informal agreements that the firms might make between 

themselves? For example, as more firms enter the industry, 

the actual l parameter might decrease in value towards 1 since 

the industry would then be characterized by more individual 

decision making by all firms. These considerations bring 

Seade to the question of how entry is to be modelled. We may 

note that the modelling of entry plays a crucial role in 

Seade's analysis. 

Specifically, every variable that is determined within 

Seade's model - endogenous - is seen to depend fundamentally 

on the number of firms participating in the industry. Thus, 

output as well as profit, at both firm and industry levels, 

depends on the number of firms in the industry. In Seade's 

model, no mention is made of the specific relationship between 

these variables, simply that there exists a 

functional relationship. 

general 

Consider now all previously obtained results as 

functions, f = f(n, l), where l also depends on n; that is, 

l = f (n). Taking a look at the total derivative of f we 

obtain: 
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f = f(n,l) • df/dn = caf;an) + caf;al)· (dl/dn). 

This derivative enables Seade to determine the total effect of 

entry upon all the relevant variables in his model: y, Y, ITt, 

and ITT. Seade' s analysis now requires the use of a total 

derivative since l is now assumed to be endogenous to the 

model; that is, l also depends on n, the number of firms 

participating in the industry. 

All relevant variables are now seen to be functions of 

both nand l; therefore, all previous derivatives with respect 

to n become partial derivatives, since earlier in the analysis 

l was assumed to be a constant parameter. As an example, 

consider Equation (2.7): 

y 2p' ( E + m + mk) 
(2.7) 

m (E + m + k) 

The derivation of Equation (2.7) assumed no change in l as 

entry occurred; that is, ITt was seen solely as a function of 

n. Now that llf = llf(n,l) Equation (2.7) must be looked upon 

as a partial derivative, namely 

(E + m + mk) 

m (E + m + k) 
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In order to get the total effect of entry on llf we need 

to use the total derivative as given by 

This consideration will apply to all the other relevant 

variables too. 

Strategic Variables and Total Effect of Entry 

Basically, entry has two effects on any strategic 

variable that describes industry behavior: 

1. Entry will produce equilibrium effects on an industry 

that practices a certain degree of collusion; the 

conjectural variation is treated as a parameter in this 

case, and is seen to be constant around equilibrium 

values (partial effect of entry) . 

2. Entry will also influence the actual level of collusion 

practiced by firms in the industry, and in turn, this 

change in l will also produce a change in firms' 

strategic variables. When the number of firms is 

relatively small, communication and agreements between 

them are easily handled. As the number of firms grows, 

these networks start to break down and firms start 

to operate on a more individual basis. This affects the 

significance of collusion. In this case, the 
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conjectural variation changes across equilibrium 

values of the strategic variables. 

Effect (2) may be subdivided into two parts: The effect 

of collusion by itself, and the effect of entry on collusive 

practices. The effect of entry on collusive practices was 

explained above as resulting in decreased collusion. The 

effect of collusion by itself refers to the changes that 

equilibrium values go through when the firms in the industry 

act more collusively, not taking entry into account. 

shows that: 

Sea de 

a. Firms will decrease their output as they collude to a 

greater extent. 

b. Industry output, as a result of (a), will decrease as 

firms increase their level of collusion. 

c. As collusion increases within the industry, the 

established firms increase their profits. 

d. As a result of (c), industry profits also 

increase with increases in collusion. 

These results indicate that collusion within an 

oligopolistic industry is a highly profitable move. 

Now, as entry takes place, effect (1) combined with 
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effect ( 2) produces the total effect of entry on industry 

variables. We recapitulate Seade's main results: 

Entry's effect on the output level of firms is ambiguous 

even though the effect of decreased collusion, as entry 

occurs, adds to the possibility of perverse movements in 

firms' output. 

The total effect of entry on a firm's equilibrium output is 

modelled by the total derivative of y with respect to n: 

dyfdn = cay;an) + cay;al) · (dl/dn) ( 2. 10) 

We obtain (ay;al) < o as is stated in (a) above. We also 

obtain (dljdn) < 0, since the industry is assumed to become 

less collusive as entry occurs; therefore, (dl/dn) is seen to 

add to the possibility of perverse movements in firms' output 

as entry takes place, since it makes the term to the right of 

the plus sign in Equation (2 .10) positive. Concerning 

industry output, entry always induces an expansion even when 

firms are acting in a conventional manner. 

The firms in the industry may collude all they want, but 

as entry occurs they will necessarily see their profits 

dwindle. Again, the effect of decreased collusion as entry 

takes place imposes on effect (c), with the result that firms 
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experience their profits to decrease with the advent of entry. 

Agreeing with the earlier partial outcome, the total effect of 

entry on total industry profits is indeterminate. Industry 

profits could increase or decrease with entry and the ultimate 

effect depends on whether firms produce under conditions of 

increasing or decreasing returns to scale while they maximize 

profits. The only way industry profits could increase in the 

event of entry is for firms to operate under decreasing 

returns to scale. This occurs when a firm's output increases 

proportionally less than its increase in inputs; nevertheless, 

even when firms perform under conditions of decreasing returns 

to scale entry may lead to decreases in overall industry 

profits. In Seade's model, the condition decreasing returns 

to scale is a necessary but not a sufficient condition for 

industry profits to increase as entry occurs. It may also be 

noted that the effect of decreased collusion due to entry 

tends to work in favor of an overall decrease in industry 

profits; that is, as entry occurs, firms tend to lose their 

collusive practices and thus struggle more with each other. 

This will work in favor of a loss in total industry profits as 

new firms enter. 

One final note is that when pre-existing firms are not 

making any economic profits, (llf ~ 0), total industry profits 
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will fall as entry takes place. Mathematically we obtain: 

diiTjdn = (aiiTjan) + (aiiTjal) • (dljdn) (2 .11) 

The condition (IIf ~ 0) forces the first term in Equation 

(2.11) to be negative as shown in Equation (2.8). Even though 

(aiiTjal) > 0, the effect of entry on collusion Will render the 

second term in Equation (2.11) negative. As a consequence, a 

definite response of total industry profits to entry obtains. 

All of Seade's results may be neatly summarized by the 

following table; The main variables are y, Y, Ilf, liT, and l. 

Both effects (1) and (2) are covered as well as entry's total 

effect on the relevant industry variables. 



I 
Variable 

Effect (1) 

Effect (2) 

Total 
Effect 
of Entry 

I 
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TABLE 2 
TOTAL AND PARTIAL EFFECTS 

OF ENTRY ON ALL 
RELEVANT VARIABLES 

y y ITt IIT 

ambiguous > 0 < 0 ambiguous 

< 0 < 0 > 0 > 0 

ambiguous > 0 < 0 ambiguous 

I 
l 

N/A 

N/A 

< 0 

I 



CHAPTER 3 

PERLOFF AND SALOP'S (1985) MODEL 

This chapter focuses on firms' pricing behavior when 

they produce a differentiated product and are faced with 

consumers that have diverse tastes and preferences. Even 

though consumers may choose from every brand in the market 

when making a purchase decision, location is not explicitly 

treated in this chapter. 

Ever since the 1920's, two major approaches to the 

study of product differentiation have sprung forth in 

economics. The first approach, starting with Hotelling 

(1929), is known as the spatial competition model. In this 

model, heterogeneous consumers have diverse preferences among 

all the available brands; however, consumers only consider a 

subset of the set of all the available brands when making 

their purchase decisions. Competition is thus seen as a 

localized phenomenon in this model. The second approach to 

the study of product differentiation has as its basis 

Chamberlin's (1933) concept of a representative consumer. A 

50 
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representative consumer considers as well as purchases many 

brands taking into account both their prices and utility. 

Each brand competes with all other brands for a representative 

consumer; hence, this model permits multibrand competition. 

Perloff and Salop (1985) have written a paper where they 

try to integrate 

differentiation. 

these 

In their 

two approaches to 

paper, they focus 

product 

on brand 

attributes through consumer valuations, and permit multibrand 

competition to take place. This synthesis of both approaches 

to product differentiation yields some complex results 

concerning the behavior of the industry equilibrium price when 

entry competition occurs. Let us consider their analysis by 

looking at consumer surplus. 

Consumer Surplus 

Whenever a number of consumers are confronted with a set 

of (actually) differentiated products, they will tend to set 

relative values to each one of the brands according to their 

preferences and tastes. In making a purchase, a 

representative consumer may take into account the price of the 

brand as well as the relative value he has assigned to the 

brand. Given a set of brands, each consumer will normally 

consider one of them as his best buy - the brand yielding the 

highest surplus. In Perloff and Salop's (1985) analysis, a 
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consumer's surplus is defined to be the difference between the 

relative value assigned to the brand and the brand's price. 

This definition does not incorporate location in a consumer's 

surplus. Consumer preferences, are seen to generate a density 

function, g(8), that describes the distribution of the 

relative values consumers assign to the different brands. In 

their paper, Perloff and Salop assume that total preferences 

for different brands are identically distributed, so that all 

of the distributions may be described by a single one, namely 

g(8). They also assume that demand is inelastic in the sense 

that after a consumer has evaluated all the brands, he chooses 

to purchase a single unit of the one yielding the highest 

surplus. Consumers are not limited by location in this model. 

Even though firms are producing differentiated products, the 

assumption is made that they operate under identical cost 

conditions. Specifically, their marginal costs are assumed to 

be constant. 
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Profit Maximization 

Following the definition in economics, profits are taken 

to be the difference between a firm's revenue and its total 

costs. Firms are also assumed to maximize their profits in 

equilibrium; however, in Perloff and Salop's analysis, firms 

consider price as their choice variable instead of the 

quantity of output produced, as was the case in Seade (1980). 

Firms in the market tend to seek and set a price that will 

yield them maximum profits. From their profit equation, we 

obtain: 

K, ( 3. 1) 

Total Revenues Total Costs 

and using the condition marginal revenue equals marginal cost 

at equilibrium, we further obtain: 

(3.2) 

where the description of the variables is as follows: 

Pi is the price set by the firm in maximizing profits, 

c = dcijdQi is the firm's marginal cost, 

Qi is the firm's expected demand, 

oQijopi is the slope of the firm's expected demand, and 

K is the common level of firm's fixed costs. 
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The firms in Perloff and Salop's analysis also make one 

further assumption. This assumption has to do with how firms 

react to a change in each others' price. This conjectural 

variation, given by dP/dP; = 0, for i .,. j, indicates that 

firms will not repond to changes in each others' price. 

From the assumption that firms operate under identical 

cost conditions, Perloff and Salop consider the existence of 

a single-price equilibrium price. This is an equilibrium 

where all of the firms set identical prices when maximizing 

their respective profits. From the assumption apj/dP; = o, we 

may arrive at both a firm's expected demand and its slope of 

demand. In particular, all firms will choose to produce the 

same quantity of output at the single-price equilibrium price. 

Their demand curves will also have identical slopes at the 

equilibrium price. Mathematically, we obtain: 

where 

Qi = L/n, 

Qi is a typical firm's expected demand at equilibrium, 

L is the number of consumers participating in the 

market, and 

n is the number of firms in the industry. 

We also obtain: 

dQ;fdP; = -(n-l)·L J(G(8))"-2 (g(8)) 2 d8 
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oQijopi is the slope of a typical firm's demand curve 

at the equilibrium price, 

g(8) is the density function corresponding to consumer 

preferences, and 

G(8) is the cumulative distribution function 

corresponding to the density function g(8); that is, 

dG(8)/d8 = g(8). 

Equilibrium Price 

These results when substituted in Equation ( 3. 2) yield an 

equation that explicitly describes the symmetric, single-price 

equilibrium price as 

p(n) = c + (1/M(n)) (3.3), 

where 

n is the number of firms participating in the industry, 

and 

M(n) = n(n-l)J(G(8))"-2 (g(8)) 2 d8 > o. 

This is the price that all firms set when maximizing their 

individual profits. 

Now, Equation ( 3. 3) is derived directly from the way 

consumer valuations of the different brands are distributed as 

modelled by the density function as well as from the firm's 
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profit maximizing condition, where price is the choice 

variable. The modelling of consumer valuations is given by 

M(n) which is always greater than zero in magnitude. Thus, 

Perloff and Salop's model indicates that the industry 

equilibrium price will always rest above the perfectly 

competitive level (price equals marginal cost) when products 

are differentiated and consumers consider them as such. 

Notice, at this point Perloff and Salop are only considering 

an industry characterized by a finite and fixed number of 

firms. 

In reference to the symmetric equilibrium price, there 

are other results that need to be noted. From 

Equation (3.3), an increase in a firm's marginal cost results 

in the equilibrium price rising. This is a standard result in 

economics; however, as shown in Chapter 4, oligopolists do not 

always raise prices in response to an increase in costs. 

If the intensity in consumer valuations increases, or if 

consumers consider the different brands as perfect 

substitutes, then Perloff and Salop's analysis predicts 

additional results in reference to p(n). 

First, consider changes in the intensity of consumers' 

preferences. External factors may increase a consumer's 
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valuations of certain brands within a product class. Under 

such circumstances, Perloff & Salop show that the symmetric, 

single-price equilibrium price becomes 

where 

p(n) = c + (B/M(n)), 

B is a real number that represents the level 

or intensity of a consumer's preferences toward the 

available differentiated products. 

It may be seen from the derivative of p(n) with respect to B, 

dp(n)/dB = 1/M(n), 

that as preferences become more intense or as consumers value 

brands to a larger extent the equilibrium price increases. 

Diminishing intensity of valuations results in the equilibrium 

price falling. Thus, consumer preferences can definitely 

influence the pricing behavior of firms. 

Second, when consumers view the differentiated brands as 

perfect substitutes each brand receives the same relative 

value as every other brand. Perloff and Salop show that when 

this is the case , the single-price equilibrium price exactly 

matches the perfectly competitive price; that is, we obtain 

p(n) = c. Therefore, even when products are differentiated 

and the number of firms participating in the industry is 

relatively small - such as under oligopoly - an industry may 
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behave competitively in that each firm sets its equilibrium 

price equal to its marginal cost. This result could be 

interpreted as throwing some doubt on Chamberlin's (1933) view 

that the monopolistically competitive firm and the perfectly 

competitive firm are basically distinct. Consumer preferences 

may lead to a situation where an oligopoly behaves like a 

perfect competitor. 

Limited Entry 

We now return to the case where consumers correctly 

perceive the different brands as differentiated. Perloff and 

Salop's analysis indicates that p(n) could rise or it could 

fall as limited entry into the industry occurs. The effect is 

totally ambiguous but heavily depends on the way consumer 

preferences are distributed among the available brands, as 

modelled by the density's cumulative distribution function, 

and on the pre-entry level of firms participating in the 

industry. Mathematically, we need to examine the derivative 

of p(n) with respect to n in order to determine the effect 

of an exogenous increase in the number of firms on the single

price equilibrium price: 

dp(n)jdn = d( c + (1/M(n)))jdn 

= dcjdn + d(1/M(n))/dn 
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= 0 + d(1/M(n))/dn 

d( (M (n) ) _,) /dn 

= ( -1) ( M ( n) ) -2 • d ( M ( n) ) I dn 

( -1/ (M (n)) 2) • d (M (n)) jdn 

(3.4) 

The term ( -1/(M(n)) 2) is always negative; however, the term 

inside the brackets is ambiguous with repect to its sign, 

since the expression ln (G(9)) -the natural logarithm of the 

density's cumulative distribution function is always 

negative while the right term inside the brackets is always 

positive. Which of the two terms inside the brackets 

dominates the other depends on the density function modelling 

consumer preferences, g(9). This implies that the effect of 

an exogenous increase in the number of firms participating in 

the industry is indeterminate with the possibility of perverse 

effects. Entry could 

increase or to decrease. 

cause firms' equilibrium price to 

After Equation (3.4) is broken down 

into its basic components, it may be seen that perverse 

movements in p(n) ultimately depend on consumer preferences as 

modelled by g(9). Note that dp(n)jdn always refers to a 

limited number of firms entering the industry since the 
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concept of a derivative is local in nature. 

For fixed costs, since the industry can only support a 

finite number of firms, entry will continue until firms meet 

their profit maximization condition along with the zero-profit 

condition, price equals average total cost. In such an 

equilibrium, a firm's demand curve is tangent to its average 

total cost at the equilibrium output. Thus, even though p(n) 

may rise and fall as entry occurs, the final effect is for 

price to equal average total cost at the firm's equilibrium 

output. This equilibrium price will necessarily be greater 

than marginal cost since the presence of fixed costs implies 

that average total cost rests above average variable cost for 

all levels of a firm's output. In this case, we have a result 

that agrees totally with Chamberlin's (1933) zero-profit 

condition. Mathematically, for positive fixed costs (K >0), 

the free entry equilibrium price is determined by Equation 

(3.3) and the condition that profits be normal; that is, 

where 

K V(Q;) nK 
p = Average Total Costs = + = 

Qi = L/n is a firm's equilibrium output, and 

V(Q;) are a firm's variable costs. 

L 
+ c, 

The equilibrium number of firms must satisfy the condition 



p - c = 
nK 

L 
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L(p - c) 
n = (3.4') 

K 

Unlimited Entry 

Notice from Equation (3.4') that with (K > 0) we obtain a 

finite number of firms in equilibrium; therefore, the industry 

cannot support an infinite number of firms with the condition 

of positive fixed costs. But just because p(n) may rise or 

fall as entry occurs does not mean that p(n) does not approach 

a limiting value when the number of firms in the industry 

becomes totally infinite. 
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Consider the following graph: 

p(n) 

p 

GRAPH 3 
BEHAVIOR OF p(n) 

n 

Even though p(n) could rise or fall as the number of firms in 

the industry grows without bound (n ~ oo), the limit of p(n) as 

(n ~ oo) is seen to be p. 

The next result that Perloff and Salop consider is the 

reaction of p(n) to the presence of perfectly free entry in 

the industry. They consider what happens to p (n) as the 

number of firms participating in the industry becomes 

infinitely large. Naturally, since positive fixed costs 

always yield a finite number of firms in equilibrium, in order 

for an industry to obtain an infinite number of firms, cost 

conditions must be characterized by diminishing fixed costs up 

to the point where they are nonexistent. This is equivalent 



63 

to removing all barriers to entry from an industry and in 

effect allows an unlimited number of firms to enter. 

Results of Unlimited Entry 

So, Perloff and Salop want to know the limiting behavior 

of the single-price equilibrium price, p(n), as the number of 

firms grows without bound. There are only two possibilities: 

1. The equilibrium price is greater than marginal cost; 

that is, p(n) > c under an infinite number of firms 

participating in the industry. 

2. The equilibrium price is equal to marginal cost; that 

is, p(n) = c under an infinite number of firms 

participating in the industry. 

According to Perloff & Salop, Result (2) always obtains 

whenever consumers place finite valuations on all the 

available brands; that is, whenever consumers are willing to 

place only a finite price premium on all the available brands. 

In terms of demand curves, whenever consumer preferences are 

such that above a certain price no consumer will purchase any 

of the available brands, Result (2) obtains. This means that 

if every brand's demand curve intersects the price axis at a 

finite price, then p (n) approaches marginal cost as the 

industry becomes inundated with firms. In the limit, p(n) 
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becomes equals to the perfectly competitive price level. The 

possibility exists, given product different i ation, for an 

oligopoly to behave competitively in the sense that firms set 

their profit maximization prices equal to their marginal 

costs, even when consumers correctly perceive the products to 

be actually differentiated. When consumer valuations are 

finite in magnitude and when the number of firms is infinite, 

consumers are seen to have many close substitutes among the 

infinite number of brands, so each firm encounters its demand 

curve as being perfectly elastic. If a firm raises its price 

even slightly, all a consumer has to do is switch to another 

brand in order to obtain a higher level of surplus. 

Result ( 2) is also obtained whenever consumers place 

infinite valuations for each one of the available brands, but 

only under very strict demand conditions. Suppose that for 

each one of the available brands there is at least one 

consumer in the marketplace who derives an infinite amount of 

utility (satisfaction) from the brand at hand. In this case, 

the demand curve for each brand never crosses the price axis, 

but rather approaches it asymptotically. However, only if 

each brand's demand curve approaches its price axis "fast 

enough" will price be driven down to the competitive level 
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when perfectly free entry takes place. 

On the other hand, a firm's demand curve may not be 

perfectly elastic (Result (1)) under the situation of infinite 

valuations, since a consumer's valuations between his most

preferred brand and the next best substitute may not coincide 

(remember, we're dealing with an unbounded set of consumer 

valuations). There may be no close substitute among the 

brands and as a result firms may keep their monopoly power 

even as the number of firms grows infinitely large. This 

result occurs when the brands' demand curve does not approach 

its price axis "fast enough" so that firms retain some very 

loyal consumers even when they raise their price above the 

equilibrium level. 

To recapitulate, Perloff and Salop distinguish the 

following possibilities concerning the limiting behavior of 

p(n) as perfectly free entry occurs: 

When consumers are only willing to pay a finite premium 

for all of the available brands (considering they have limited 

budgets), the industry behaves competitively, even with 

product differentiation. Even if consumers are willing to pay 

an infinite premium for the available brands, competitive 

behavior may emerge, but only when the demand curve for each 

brand approaches the price axis at a quick enough pace. If 
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consumers place infinite premiums on the brands but demand 

curves do not approach their price axes fast enough, then 

monopoly power is retained by firms even when an infinite 

number of them participate in the market. 

Degree of Monopolistic Competition 

In summary, Perloff and Salop conclude that even with 

actual differences in products and diversity of consumer 

preferences price could equal marginal cost. In contrast, an 

infinite number of firms participating in the industry may not 

eliminate firms' monopoly power. This conclusion may also be 

analyzed and compared with Hart's (1979) model: 

where 

Consider the ratio (n/L), 

n is the number of firms in the industry, and 

L is the number of consumers in the market. 

In Perloff and Salop's analysis, whenever perfectly 

competitive behavior is obtained in the limit, the ratio 

(n/L) becomes naught. Otherwise, the ratio approaches a 

positive value as the number of firms grows without bound; 

that is, a positive value for the ratio is consistent with 

price in excess of marginal cost. Hart (1979) obtains similar 

results in his model. The main point is that the ratio (n/L) 

may be used to model or measure the extent to which monopoly 
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power is present in the industry. 

Multi-Price Equilibrium and a Deviant Firm 

Up to this point, Perloff and Salop have assumed that all 

firms choose the same price when maximizing profits, thereby 

permitting a symmetric, single-price equilibrium to obtain. 

Their model also allows for the possibility that not all firms 

may choose the same price when maximizing their profits. Such 

a multi-price equilibrium may exist with three or more firms 

in the industry. The duopoly case allows the possibility of 

a single-price equilibrium only; consequently, in order for 

both firms to simultaneously achieve profit maximization they 

must set the same price for their brands. If the number of 

firms exceeds two, the industry may obtain a multi-price 

equilibrium especially when many consumers have identical 

tastes or when consumers consider different brands as perfect 

substitutes. In such a case, a deviant firm could lower its 

price below the equilibrium level and obtain a 

disproportionate increase in its quantity demanded due to the 

fact that many consumers consider different brands as perfect 

substitutes. The firm will experience economic profits when 

setting price below the single-price equilibrium level: 
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Consider an industry in equilibrium with 

P1= p 2= p3= · · · · · = Pn= p for n ~ 3 and assume that p > c. 

Graphically we have 

p 

p 

GRAPH 4 
MULTI-PRICE EQUILIBRIUM 

In the graph above, the industry is in equilibrium where each 

firm sets its profit maximization price equal to p. 

Nonetheless, a deviant firm could lower its price to pd and 

increase its profits. "Normally" such a lowering of price 

would result in a loss for a firm since for Demand curve d 1 

and outputs greater than (L/n) a firm would experience 

negative profits. Notice how at outputs greater than (L/n) 

Demand curve d 1 lies strictly below ATC, and (MR < c). 
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However, due to the fact that so many consumers consider 

different brands as perfect substitutes this lowering of price 

will lead to a discontinuous change in the quantity demanded 

for the deviant firm. This is shown in Graph 5 below: 

GRAPH 5 
A DEVIANT FIRM'S STRATEGY 

p 

ATC 
p 

~ 
c 

Q 
Q2 

Notice that in this graph there is a gap (or discontinuity) in 

the Demand curve d 2 • The lowering of price to pd by the 

deviant firm has resulted in a large number of consumers 

taking advantage of this lower price for what is essentially 

(in their view) a perfect substitute. As a result, the 

deviant firm's demand curve looks like Demand curve d 2 in 

Graph 5. The deviant firm may increase production to Q2 and 

experience a maximization of profits while making an economic 
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profit. 

Perloff and Salop also indicate that a single-price 

equilibrium may exist when more than two firms are present in 

the industry; moreover, if a single-price equilibrium price 

exists then it shown to be unique. For example, if all the 

firms charge $4 in order to maximize profits, then no other 

common level of price will maximize all of their profits at 

the same time. Consider the following proposition: 

If a single-price equilibrium exists, then it is unique. 

By Equation (3.3) we obtain 

p = c+(1/M(n)) ~ p-c = (1/M(n)) 

p - c 1 
(Divide by p>O) (3. 3') 

p p·M(n) 

Now, d((p- c)jp)/dp = cjp2 • Therefore, as p increases, 

the quantity ((p- c)jp) increases. 

We also have d(1/p·M(n))/dp = -1/p2M(n) < 0, since (p > 0), 

and M(n) > 0. This implies that whenever p increases, the 

quantity (1/p·M(n)) decreases. Suppose now, that (p > 0) 

is the single price equilibrium price. By 

Equation (3.3') asp increases, the left-hand side increases 

while the right-hand side decreases. The single-price 
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equilibrium price must be unique. 

Localized Competition 

The preceding analysis assumes that consumers have 

perfect information regarding the availability of different 

brands in the market. The way that Perloff and Salop model 

spatial competition is through the concept of imperfect 

information regarding the availability of brands. This is in 

contrast to Salop (1979) who explicitly considers location as 

well as transport costs in his model. In Perloff and Salop's 

analysis, consumers might not have perfect knowledge of the 

number of brands to be found in the market, so they might make 

their purchase decisions while considering only a limited 

number of such brands. The overall market will split into 

several submarkets with the result that firms maintain their 

monopoly power. This obtains no matter how many firms 

participate in the industry. 



CHAPTER 4 

SALOP'S (1979) MODEL 

Using Chamberlin's (1931) zero-profit monopolistically 

competitive equilibrium and extending Hotelling's (1929) 

spatial competition model, Salop (1979) discusses three 

equilibrium configurations obtained for a profit maximizing 

firm in a monopolistically competitive industry. These three 

equilibrium configurations stem from the presence of both 

outside goods and the distribution of the differentiated 

commodity in product space. Depending on the characteristics 

of the equilibrium, firms may behave either in accordance with 

standard economic theory or in perverse ways. 

Salop's Analysis 

Perloff & Salop's (1985) analysis incorporates elements 

of spatial competition, but neglects to treat them explicitly. 

On the other hand, in Salop (1979), whenever consumers 

formulate their purchase decisions, they explicitly consider 

the price of the good, their preferences concerning the 

different brands, the presence of an outside good, and the 

distribution of brands in product space (location) . The 

outside good, as the term implies, is produced outside of the 

Chamberlinian group by a perfectly competitive industry. The 

72 
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Chamberlinian group is a monopolistically competitive industry 

producing a differentiated commodity composed of n brands. 

Each consumer has to make a choice between purchasing a single 

unit from among the available brands or spending his entire 

income on the outside homogeneous good. The ultimate decision 

depends on the surplus derived from the differentiated 

commodity and how it relates to the surplus derived from the 

outside good. 

In Salop's analysis, firms are assumed to be symmetric -

each faces identical cost technologies as well as sets 

identical prices when maximizing profits. The firms in the 

Chamberlinian group are seen to form a perfect circle of unit 

circumference where each firm is equally spaced. This circle 

models the product space for the output of firms. The rest of 

the analysis in Chapter 4, along with the equilibrium 

configurations, pertains to the firms making up the 

Chamberlinian group. 
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A Firm's Monopoly Region 

A typical representative firm in Salop's analysis is seen 

to have a virtual monopoly within a certain range of its 

location, where it encounters no competition from other firms 

in the Chamberlinian group. This is known as the firm's 

monopoly region. For a given range of prices, a 

representative brand captures all consumers living within a 

certain distance from its location. As the representative 

firm lowers price below a certain critical level called the 

reservation price it begins to take consumers away from the 

outside industry only. For prices above the reservation 

price, consumers prefer the outside good. These consumers 

switch from purchasing the outside good to purchasing the 

representative firm's brand as the surplus they obtain from 

the representative brand begins to exceed that obtained from 

the outside good. This applies to all consumers living within 

a certain distance from the representative brand. As a 

representative brand lowers price it captures all consumers 

living within a distance given by x, 

where, 

v - p 
X 

c 

and 
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v is the representative brand's reservation price (at 

prices below v the representative firm begins to 

capture customers), 

c is a constant transport costs parameter used to 

model the value of the differentiated commodity in 

the eyes of consumes, and 

p is the price of the representative firm's product. 

Salop assumes there are L consumers on either side of the 

representative brand; therefore, the monopoly demand is given 

by 

L(v - p) L(v - p) 2L(v - p) 
qm = (L·x)+(L·x) = +------ ( 4. 1) 

c c c 

The variable qm models the potential monopoly market of the 

representative brand. Solving for p in terms of qm yields 

p = v- (cgm/2L). (4.1') 

By differentiation we obtain: 

dpjdqm = -cj2L. 

Therefore, in the monopoly region demand behaves according to 

a specific rate, namely, (-cj2L), 

where 
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c is the value of the differentiated commodity; that 

is, the relative strength with which a consumer 

values his most-preferred brand as modelled by 

constant transport costs, and 

L is the number of consumers uniformly spread 

throughout the product space. 

A Firm's Competitive Region 

Eventually a point is reached where the representative 

brand invades its neighbor's monopoly market. Consider the 

following: 

Suppose that the brands in product space are located a 

distance apart of (1/n) and a neighboring brand on one side 

Let the of the representative brand charges a price of p 1 • 

representative brand charge a price of p for its product. In 

this situation, the representative brand 

captures all consumers within a distance given by 

v - ex - p ~ v - c( ( 1/n) - x) - p 1 

Graphically, we have 

GRAPH 6 
NEIGHBORING BRANDS 

still 

( 4 • 2) 
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The right-hand side of (4.2) pertains to the monopoly region 

of the representative brand's neighbor. In order to derive 

the competitive demand curve for the representative brand, we 

must set the two sides of (4.2) equal to each other: 

v - ex - p = v - c( ( 1/n) - x) - p 1 • ( 4. 3) 

Assuming that X is the value that results in an equality for 

Equation (4.3) we obtain: 

v - ex - p = v - c( ( 1/n) - x) - p 1 .. v - ex - p = v - (cjn) + eX - P, 

.. v - eX - p - v + (c/n) - eX + P, = 0 

.. -2cX + P, - p + (cjn) = 0 

.. -2cX = p - P, - (cjn) 

.. X = -1/2d p - P, - ( cjn)) 

.. X = 1/2d p 1 + (c/n) - p) (4.4) 

Salop assumes firms choose the same price when maximizing 

their profits; therefore, in equilibrium, firms' monopoly 

region extends (1/2n) units from their location. This may be 

seen by letting p 1 = p in Equation (4.4). 

Equation (4.4) means the following: The consumers for the 

representative brand living at X units from the representative 

brand derive the same surplus from their brand as they do from 

the homogeneous outside good. Those consumers for the brand 
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pertaining to the representative brand's nearest neighbor, 

living at ( (1/n) - X) units from their brand, derive the same 

surplus from their brand as they do from the homogeneous 

outside good. Therefore, this set of consumers (from both 

brands) derives the same net surplus from both brands, and 

they consider both brands when making a purchase, taking p and 

p
1 

into account. The demand curve for the representative 

brand in the competitive region is thus given by 

qc = (L·X) + (L·X) = 2(L·X) 

.... qc = 2L(lj2c)·( p 1+(cjn)-p) =(Ljc)·( p 1+(cjn)-p) (4.5) 

In Equation (4.5), (L· X) is multiplied by a factor of 2, since 

there are L consumers on both sides of the representative 

brand's location. Solving for p in terms of qc, yields the 

representative brand's demand curve as a function of its 

output: 

P = P1 + (cjn) - (cqc/L). 

By differentiation we obtain: 

dpjdqc = -cjL. 

Therefore, in the competitive region demand behaves according 

to the specific rate (-c/L). Notice how the monopoly demand 

is not as steep as the competitive demand. This implies that 

the monopoly demand is more elastic than the competitive 

demand. 
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In the competitive region, as 

lowers price, it takes customers 

according to a smaller rate (-cjL). 

the representative firm 

away from the neighbor 

This produces a kink in 

the representative firm's demand curve at the point where both 

the monopoly and competitive regions meet; that is, at the 

value of X that satisfies Equation (4.3). Economically, this 

indicates that the representative firm reacts to the outside 

industry in a fundamentally different way than it does to 

rivals within its own industry. 

A Firm's Supercompetitive Region 

Further decreases in price enable the firm to capture 

even those consumers living at the neighbor's location. At a 

certain price level, the consumers living at the 

representative firm's neighbor, as well as those who purchase 

the neighbor's brand, are indifferent between their brand and 

the representative brand; they derive the same surplus from 

both brands. Any further decreases in price allow the 

representative brand to capture all of its neighbor's market. 

In other words, the surplus that consumers 1 i v ing at and 

around the neighbor's location derive from their brand is less 

than the surplus they derive from the representative brand. 

This is called the supercompetitive region. Mathematically, 

we may write: 
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v - c(1/n) - p = v - d (1/n) - (1/n)l - p 1 

• -(cjn) - p = -p1 

• -p = -p1 + (cjn) 

• p = p 1 (cjn) 

Calling such a price by p
2

, we obtain 

(c/n) (4.5') 

At p
2

, consumers living at the representative brand's neighbor 

are indifferent between their brand and the representative 

brand. They derive the same surplus from both brands, and so 

do the customers of the neighboring brand. This is shown in 

Equation (4.5'). As predatory pricing is introduced by the 

representative brand - prices below p
2 

- it captures the 

entire market of its neighbor. For these prices, the surplus 

that consumers living at and around the neighbor's location 

derive from their brand is less than the surplus they obtain 

from the representative brand. This accounts for the 

representative firm experiencing a discontinuity at p
2

, due to 

the disproportionate increase in the quantity demanded for its 

output. 
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These three regions cause a typical firm's demand curve 

to appear as follows: 

GRAPH 7 
REGIONS OF A TYPICAL FIRM'S DEMAND CURVE 

p 

..:::---------Monopoly 

Competitive 

~ t't' Supercompe 1 1ve 

I 
q 

Notice the kink in the demand curve. It occurs at the point 

where the representative firm's monopoly market meets its 

neighbor's monopoly market, and is a result of the presence of 

an outside industry in the economy. The monopoly portion 

reflects a firm's interactions with the outside industry. The 

competitive portion reflects intra-industry interactions of 

firms in the Chamberlinian group, and the discontinuity 

results from predatory pricing behavior as the representative 

firm captures the entire neighbor's market. 
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From the profit maximization condition -marginal revenue 

is equal to marginal cost - and the zero-profit condition, 

Salop's analysis yields three possible equilibrium 

configurations - Salop rules out supercompetitive equilibrium 

since it does not guarantee uniqueness of a firm's profit 

maximization output - the monopoly, kinked, and competitive 

equilibria. In a monopoly equilibrium, each firm acts as a 

monopolist entirely within its own potential monopoly market. 

Graphically, we obtain: 

GRAPH 8 
MONOPOLY EQUILIBRIUM 

q 

Monopoly markets just touch at a kinked equilibrium. 

Graphically, we obtain: 
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GRAPH 9 
KINKED EQUILIBRIUM 

q 

Finally, for a competitive equilibrium the monopoly markets 

of two adjacent firms overlap. Graphically, we have 

p 

GRAPH 10 
COMPETITIVE EQUILIBRIUM 

AC 

~ 
qc 

q 

As long as equilbrium occurs above pz, a unique profit

maximization output is guaranteed for each firm in the 

Chamberlinian group. 
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Each one of the three possible equilibrium configurations 

yields a particular price-variety equilibrium pair; variety 

refers to the number of firms in an equilibrium. The value of 

the equilibrium pairs depends on both firms' demand and cost 

conditions and is modelled by the following exogenous 

variables: 

F, which are the fixed costs facing a firm, 

m, which is marginal cost facing a firm, 

v, consumer valuations of a brand (Reservation price at 

which a consumer begins to purchase the 

differentiated commodity as opposed to the 

homogeneous outside good; v describes inter

industry behavior) , 

c, the value of the differentiated commodity (the 

relation between the utility a consumer derives from 

a brand and its location in product space; the way 

in which in which consumer surplus decreases as the 

distance of a consumer from the location of a firm 

increases; c describes behavior within the 

Chamberlinian group) , and 

L, the number of consumers uniformly distributed in the 

market. 
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The Symmetric Zero-Profit Equilibrium 

The requirement that a firm's profit-maximizing output 

also earn the firm zero-profits is called a symmetric, 

zero-profit equilibrium in Salop's analysis, or (SZPE) for 

short. Salop indicates that whenever the (SZPE) occurs away 

from the kink, a change in any one of the exogenous variables 

produces a normal response from the firms in the industry. 

The following results are obtained for both monopoly and 

competitive equilibria: First, the equilibrium price increases 

whenever marginal cost increases, fixed costs increase, the 

value of product differentiation increases, and as the market 

size (number of consumers participating in the market) 

increases; economically, we may state that cost increases are 

passed on to consumers. Second, the equilibrium number of 

firms increases as the value of product differentiation 

increases, and as the market size, L, increases; a larger 

market size, in the sense of more consumers participating, 

will translate into greater demand which will attract new 

firms to the industry. An increase in c causes the 

equilibrium number of firms to rise because as consumers value 

more their most-preferred brands, and as consumer surplus 

decreases to a larger extent the further a consumer lives from 

a firm, new firms will be attracted to the industry to fill up 
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the spaces between two adjacent firms. As fixed costs 

increase, the amount of variety in the Chamberlinian group 

falls. In other words, an increase in costs will result in 

some firms exiting the industry. However, an increase in 

reservation prices does not affect the equilibrium price. 

Economically, this means that an increase in demand may not 

provoke an oligopoly to raise prices. These preceding results 

may also be examined mathematically: 

Equilibrium in Salop's model requires that the price (and 

output) that corresponds to maximum profits also corresponds 

to zero economic profits: 

Marginal Revenue= Marginal Cost (MR = MC}, and 

Price = Average Cost (p = AC} . 

The (SZPE) satisfies the condition MR ~ m due to the kink in 

firms' demand curve. 

obtains the following: 

Assuming that m is constant Salop 

TR = p · q 

TC fm dq 

(Firm's Total Revenue Function) 

mq + F (Firm's Total Cost Function) 
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Having these equations on hand, we may arrive at the necessary 

conditions for the (SZPE): 

MR :::; m 

p = AC 

p + q· (dpjdq) :::; m 

p = m + (F/q) 

( 4. 6) 

( 4. 7) 

Both (4.6) and (4.7) have to be satisfied simultaneously for 

a (SZPE) to occur. 

Since firms are assumed to be symmetric using identical 

technology, we obtain (q = L/n) as the equilibrium output for 

each firm. 

Monopoly Equilibrium: 

Substituting (q = L/n), and the slope of monopoly demand, 

(-c/2L), into (4.6) and (4.7) we obtain: 

Pm = m + (cj2nm) (4.8) 

nm =(1/)2) · (~cL/F) (4.9) 

The equilibrium price-variety pair for a monopoly equilibrium 

is given by the ordered pair (pm,nm). 

Competitive Equilibrium: 

Substituting (q = L/n), and the slope of the competitive 
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demand, (-c/L), into (4.6) and (4.7) we obtain: 

Pc = m + (cjn) 

nc = '{ cL/F 

( 4. 10) 

(4.11) 

The equilibrium price-variety pair for a competitive 

equilibrium is given by the ordered pair (pc,nc). 

Any of the preceding results concerning monopoly and 

competitive equilibria may now be obtained by differentiating 

Equations ( 4. 8) (4.11) with repect to the parameter of 

interest. For example, in a competitive equilibrium the 

condition of increasing fixed costs will lead to a reduction 

in the number of firms in equilibrium, thereby leading to an 

increase in the competitiive equilibrium price. This is seen 

by taking the derivatives if (4.10) and (4.11) with respect to 

F. 

Degree of Monopolistic Competition 

Recall that in Perloff & Salop ( 1985) the degree of 

monopolistic competition is modelled by the value of the ratio 

(n/L) and whether or not it approaches a value of zero as the 

number of firms in the industry becomes infinite. In Salop's 

analysis, the degree of monopolistic competition present in 

the industry may be modelled by looking at the expressions for 

the equilibrium price in both monopoly and competitive 
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equilibria: 

Consider both Pm and Pc· For an industry satisfying a (SZPE) 

(with a finite number of firms) we may note that as the ratio 

(c/L) approaches zero, both the monopoly and the competitive 

equilibrium prices approach the perfectly competitive level. 

In Perloff & Salop (1985), the only way that price may equal 

marginal cost with a limited number of firms is for consumers 

to consider the different brands as perfect substitutes. In 

Salop, even when consumers do not consider the differentiated 

brands as perfect substitutes - (c > 0) - the industry may 

behave competitively, as when the number of consumers in the 

marketplace grows without bounds. 

Kinked Equilibrium 

If the (SZPE) occurs at the kink in firms• demand curves 

unconventional results are obtained whenever exogenous 

variables for the industry change. It may be observed that 

for a kinked equilibrium the equilibrium pair obtained, 

the values for both price and variety 

fall between the monopoly and the competitive equilibria. 

For kinked equilibria, contrary to monopoly and 

competitive equilibria, Salop predicts price will fall for 

increases in both fixed and marginal costs. Let us consider 
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the situation of either F or m increasing and see how the 

firms in the industry react. 

Suppose that either F or m increases. As a result, a 

profit maximizing firm will find itself making subnormal 

profits since it finds the average cost (AC) curve has shifted 

to the right. Since the equilibrium is kinked, the marginal 

revenue curve is discontinuous at a firm's equilibrium output. 

Therefore, even though marginal cost may increase, in the 

short-run a firm's price and quantity may not change; 

nevertheless, a firm will be making negative profits under 

such a scenario. This will induce exit from the industry 

which enables the remaining firms to exploit scale economies 

(AC is assumed to be decreasing by Salop) involved in 

production since the market is divided among the fewer 

remaining firms. Thus the equilibrium price falls in the 

long-run. 

This fall in the equilibrium price may be shown graphically: 
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GRAPH 11 
INCREASE IN (AC) AND KINKED EQUILIBRIUM 

p 

(L/n) 

Salop concludes that an increase in either m or F is seen to 

elicit an exit of firms from the industry only under the 

kinked equilibrium configuration. 

On the other hand, for an increase in v as the 

differentiated commodity is valued more in the eyes of 

consumers in relation to the outside good - we see that both 

the equilibrium price and the number of firms increase. 
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Consider the following graph: 

GRAPH 12 
INCREASE IN (V) AND KINKED EQUILIBRIUM 

p 

(v' > v) 

v 

\ 
/ AC 

\ 
\ 

(L/n) 

What happens to the kinked equilibrium price-variety pair 

as the ratio (c/L) falls? As (c/L) falls, both the monopoly 

and the competitive demand curves become more elastic. In 

contrast to the other two equilibrium configurations, the 

equilibrium price rises with a kinked equilibrium 

configuration as the ratio (c/L) approaches zero. A falling 

(c/L) ratio generates more elastic monopoly and competitive 

demand curves for the firms in the Chamberlinian group. This 

results in both pk and nk increasing as (c/L) falls in value. 



93 

This is illustrated in the graph below: 

GRAPH 13 
(c/L) AND KINKED EQUILIBRIUM 

p 

(L/n) 

Equilibrium vs. Optimal Values 

Salop goes on to consider the difference between optimal 

and equilibrium industry values. In particular, he compares 

the net social benefits derived by consumers from their 

surpluses with a monopolist's profit condition. By way of 

assuming that firms are equally distributed throughout the 

unit circumference circle as well as producing up to the point 

where the marginal consumer obtains a net surplus of zero, 

Salop develops both the optimality and the profitability 
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conditions. 

The optimality condition refers to the condition of when 

should the market be served by firms producing output. It 

entails the nonnegativity of consumer surplus derived from 

each particular brand. On the other hand, the profitability 

condition refers to the fact that a monopolist is in the 

business of producing output in order to maximize profits 

(even though they may be normal). 

First, just because the net social benefit per brand of 

serving the entire circular market is nonnegative does not 

imply that a monopolist will obtain profits that are at least 

normal. In other words, the condition of optimality does not 

imply that any monopolist will serve his segment of the 

market; therefore, if one of them refuses to serve its 

market segment, then the entire market will go unserved since 

firms are assumed to be symmetric. 

Second, if a monopolist maximizes profits such that he is 

makes at least normal profits, then the net social benefit 

will be nonnegative. Thus, the profitability condition will 

always imply optimality. 

Lastly, producing an unprofitable commodity (from the 

point of view of a monopolist) , may yield a net social benefit 
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that is optimal from the point of view of consumers. Economic 

theory states that the difference between a consumer's 

valuations of a product and the product's marginal cost gives 

some measure of the benefit derived from such a product. As 

long as the difference between the two is nonnegative across 

all consumers, it is worthwhile to produce the good from the 

point of view of society. 

This is the concept that Salop uses in defining net social 

benefit. The above comparisons between optimality and 

profitability may also be modelled mathematically: 

Optimality Condition 

The net surplus derived by a consumer from a 

representative brand is given by (v - ex - m), where x is the 

distance from where a consumer lives to the representative 

brand's location. The expression 

(v - ex - m) is the difference between the net surplus for a 

consumer, derived from the representative brand, and the 

marginal cost of producing that unit of output. Salop 

supposes the representative firm chooses to produce up to the 

point where the marginal consumer, living at a distance of x* 

from the brand's location, derives a net surplus of zero. 

Mathematically, we obtain 
Jt 

B -- [ 2 • L f X (v ) d ] - ex - m x F, (4.12) 
0 
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where 

B is the net social benefit per brand of serving the 

entire circular market; B is multiplied by a 

factor of 2 since the market is circular; that is, 

there are consumers on both sides of a 

representative firm. 

This definition of B is intuitively appealing because 

the net social benefit per brand is a summation over all 

consumers' net surplus and this is precisely what an integral 

provides. The marginal consumer obtains a net surplus of zero 

from the representative firm's brand; therefore, we obtain 

v - ex• - m = 0 

.,. -ex• = m - v 

... x* = (v - m) lc 

Substituting the value of x* into (4.12) yields, 
(11 - m)j c. 

B = [ 2·L f (v-ex- m) d~ - F 
0 

Evaluating this definite integral, we obtain: 

l ( V-m) f c. 
vx - ( cx2 1 2 ) - mx 

0 

v( (v - m)ld cl2( (v - m) ld 2 

= (v- m)· (v- m) I 2c 

m( (v - m)ld 
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= ( 1/2c) · (v - m) 2 • 

This provides a value for the definite integral; therefore, 

B 

B 

2· rJ (1/2c) · (v - m) 2
) 

( L/ c) • ( v - m) 2 F 

F 

(4.13) 

The benefit to society per brand is nonnegative if and only if 

B ~ 0 

... ( Ljc) · (v - m) 2 F ~ 0 

... ( Ljc) · (v - m) 2 ~ F 

... (v - m) 2 ~ Fc/L 

... (v - m) ~ ~ Fc/L (4.14) 

Equation (4.14) provides a measure of the optimality condition 

of whether firms in the market should produce output to 

satisfy consumers. Values of (v - m) that satisfy ( 4. 14) 

yield consumers with a nonnegative surplus. 

Profitability Condition 

Salop's analysis requires that a monopolist's profits be 

maximun as well as normal at equilibrium. 

profits of a monopolist are given by 

llm = Total Revenue - Total Costs, 

we obtain: 

Assuming the 

(p· q) TC (Definition of Profit Function) 

= (v- (c/2L)~ q-(mq+F) (From (4.1') and TC definition) 
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= vq - (c/2L)q2 - mq - F (Distributing terms) 

Profit maximization requires 

diirrldq = 0 

... v- (c/2L)· (2q) - m = v- (c/L)q- m 0 

... (-c/L)q = m - v 

... ~ = ( L/ c) • ( v - m) • 

The quantity ~ provides the profit maximization output for a 

monopolist in Salop's model. Assuming the 2nd-order condition 

for profit maximization holds and substituting ~ into lim 

yields 

lim = v( (L/c) · (v-m)) -(c/2L) ·( (L/c) (v-m)) 2-m( (Ljc) (v-m)) -F 

= ( v - m) • ( ( L/ 2 c) ( v - m) ) - F 

= ( L/ 2 c) • ( v - m) 2 
- F • 

Since equilibrium - (SZPE) - requires lim 

II m = ( L/ 2 c) • ( v - m) 2 
- F = 0 

... ( L/ 2 c) • ( v - m) 2 = F 

.,. (v - m) 2 (2cF/L) 

... (v - m) ~2cFjL. 

(Simplifying) 

0 we obtain 

This result yields the profitability condition for a 

monopolist: 

(v - m) ~ ~2cF/L (4.15) 
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Equation (4.15) determines whether or not a monopolist will 

serve the circular market. Equation (4.15) guarantees that 

profits for a monopolist are maximized. It also guarantees a 

tangency of a monopolist's demand curve with its (AC) curve at 

the equilibrium output. 

Comparing Equation (4.15) with Equation (4.14), we may 

see how the profitability condition implies the optimality 

condition, but not vice versa. We may summarize Salop's 

findings accordingly: 

1. If a monopolist makes at least normal profits at 

equilibrium - lim ~ 0 - then the net social benefit from 

producing will be nonnegative. (Profitability implies 

optimality). 

2. Even though service to the market may yield a nonnegative 

net surplus, B ~ o, does not imply that a segment of the 

market will be served by a monopolist. 

3. Producing an unprofitable commodity (from the point of 

view of a monopolist), may yield a net social benefit that is 

nonnegative (from the point of view of consumers), although 

not necessarily so. 

The above results also apply to kinked and competitive 

equilibrium configurations. 
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Optimal Variety 

By using very strict symmetric assumptions concerning the 

circular market firms' monopoly regions and consumer 

travelling habits - Salop is able to show that optimal values 

are smaller in magnitude than industry equilibrium values. 

Specifically, since all firms set a price equal to p at 

equilibrium we obtain 

x = (1/2n) 

as the distance from a firm's location to the border of its 

neighbor 1 s potential monopoly market; Each firm is assumed to 

have a monopoly region that extends ( 1/2n) units in both 

directions from its location in the product space. Salop also 

restricts consumers' travel to a maximum distance of (1/2n) 

units from their homes in order to purchase the differentiated 

product. In other words, the marginal consumer travels a 

distance of (1/2n) units to purchase the differentiated 

commodity. In terms of equations, we obtain 

v - c(1/2n) - m = 0 (Net surplus for marginal consumer 

is zero), 

~ v - m = (cj2n). 

Substituting the distance travelled by the marginal consumer 

for the upper limit 
i./ zh 

B = 2·L J (v-
0 

of integration in (4.12), we obtain 

ex - m) dx F, ( 4. 16) 
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as the net social benefit per brand. 

Note that consumers located at a distance x ~ (1/2n) units 

from a firm's location obtain a net surplus in excess of 

marginal costs; that is, 

v - ex - m ~ 0. 

There are n brands participating in the Chamberlinian group 

and net social benefit per brand is given by (4.16); 

therefore, total net social surplus is given by 

n· B - remember that firms are assumed to be symmetric by 

Salop. Mathematically, we 
i f z.h 

n·B = ( 2n f (v-ex-
0 

have 

m) • L dx) - nF (4.17) 

Evaluating the integral in (4.17), we may arrive at the total 

net social surplus obtained by consumers as a result of firms 

in the Chamberlinian group operating 

W = n · B = 2 n · rJ. vx - mx - ( cx2 1 2 ) 

(2n·L)( (vj2n) (m/2n) 

= (v- m- (cj4n)) ·L nF 

and serving the 
1/Lh 

]
0

) nF 

nF 

market: 

( 4. 18) 

Assuming that total net social surplus obtained by 

consumers depends on the number of firms, Salop proceeds to 

maximize W with repect to n, treating n much like Seade, as 

a continuous variable. Taking the derivative of W with 

respect to n, we obtain: 

dWjdn = d(vL - mL - (cLj4n) - nF)/dn 
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(-cL/4) · (-1) · (n- 2) F 

F. (4.18') 

The maximization of total net social benefit with respect to 

n generates the optimal number of firms in Salop's circular 

market: 

dW/dn = ( CL/ 4n2) F = 0 

.. ( cL/ 4n2) = F 

.. n2 ( cL/ 4F) 

.. no (1/2) ·~cLjF. 

Comparing the optimal number of firms, n
0

, to the equilibrium 

number of firms under the three different equilibrium 

configurations, we see that: 

nm (1/)2) ·~cL/F 

nc = ~CL/F 

nm ~ nk ~ nc , and 

n
0 

= (1/2) ·~cLjF. 

We may now observe that the optimal number of firms is less 

than the equilibrium number of firms under any of the three 

configurations. Recall, that this result depends critically 

on the very strict assumptions concerning a symmetric profit 

maximizing price set by all of the firms as well as 

limitations on the movements of consumers. 
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Welfare and Kinked Equilibrium 

The above results concerning optimal vs. equilibrium 

variety may also be obtained through the use of welfare 

indifference curves. The use of indifference curves has a 

advantage over the method used above in that light is shed on 

the general welfare effects that pertain to a kinked 

equilibrium. To this end, Salop obtains three general welfare 

effects that pertain to a kinked equilibrium from the 

condition of maximization of total consumer welfare. The 

first result states that increases in a firm's average costs 

increase consumer welfare equilibrium price falls even 

though variety falls too. The second result states that 

increases in a consumer's valuations (intensity or 

preferences) of the differentiated brands reduce welfare. The 

third and last welfare effect states that if the number of 

consumers in the market increases, welfare decreases. In 

order to develop the indifference curves, Salop lets 

max W(n,p) = v - p - (cj4n) 

subject to the condition 

p = m + (F/L) ·n 

(4.19) 

(4.20) 

Salop is trying to maximize W(n,p) subject to the constraint 

in Equation (4.20). Notice that (4.19), along with (4.20), is 

equivalent to maximizing W with repect to n, as was done in 
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(4.18'). This may be seen by substituting (4.20) into (4.19) 

and then differentiating with respect to n. Therefore, the 

use of indifference curves presents no logical difficulties in 

analyzing the properties of welfare; that is, no 

inconsistencies are introduced in the analysis by their use. 

Substituting (4.20) into (4.19), we obtain 

W = v- m -(F/L)·n- (cj4n) 

~ W - v + p + (cj4n) = 0 

~ p = (v-W)-(cj4n) (v-W)-(1/4)(c/L)·q, (q = L/n) (4.21) 

~ dpjdq = (-cj4L) (4.22) 

Equation (4.21) defines a set of linear, parallel indifference 

curves for different values of (v- W) whereas Equation (4.22) 

describes their slopes. For any parametric value of S = v -

W, the total benefit derived by consumers from all the brands 

is the same; that is, along any indifference curve the level 

of welfare is constant. 
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Graphically, we may see 

GRAPH 14 
WELFARE AND INDIFFERENCE CURVES 

p 

p S - (c/4L) · q 

s 
~ 

s 
1 

so~------
q = (L/n) 

Observe from the graph and the expression (S = v - W) that as 

S goes from S
0 

to S1 and then to S2 total welfare W decreases; 

higher indifference curves mean lower surplus and lower 

indifference curves mean higher surplus. 

Using this type of analysis, the welfare effects of 

kinked equilibrium comparative statics can be examined. 

Consider the first welfare effect: Increases in (AC) will 

result in an increase in consumer welfare. Graphically, we 

have: 



p 

s 
1 

106 

GRAPH 15 
INCREASE IN (AC) AND WELFARE 

Suppose that (AC) increases to (AC'). This will result in a 

new equilibrium at E1 • The slope of the indifference curves, 

(-cj4L), being greater than the slope of a firm's monopoly 

demand implies a new kinked equilibrium lying on a lower 

indifference curve that crosses the price axis at p = s 2 • 

This means, as explained above, that consumer welfare must 

have increased as a result since 

Economically, this is a perverse result since the passing 

along of costs to consumers is seen to increase their welfare. 

The second welfare effect states that an increase in 
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consumer valuations, (v), reduce welfare. Consider the 

following graph: 

GRAPH 16 
INCREASE IN (v) AND WELFARE 

p 

Let v increase from v 
0 

to v 1 • The new equilibrium at E1 is 

such that 

s, > so 
.. v - w, > v - wo 
.. -w, > -w 

0 .. w, < wo. 

As consumers place a higher price premium on the 

differentiated commodity their welfare is seen to decrease. 

The third and last welfare effect considered by Salop is 

that an increase in the number of consumers in the market 

results in a loss of welfare. As the parameter L increases 
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the ratio (c/L) is seen to decrease. Also, both monopoly 

and competitive demand slopes increase. At the new 

equilibrium we obtain 

This is equivalent to a loss of welfare. A sketch illustrates 

this result: 

p 

s 
0 

GRAPH 17 
INCREASE IN (L) AND WELFARE 



CHAPTER 5 

A COMPARATIVE ANALYSIS AND CONCLUSION 

This thesis demonstrates a diversity of oligopoly 

behavior across all three models examined. From different 

sets of assumptions, the results obtained are not all the 

same. Basically, assumptions refer to the industry 

conditions, and results concern prices and outputs. The 

prices and outputs are those set by firms in equilibrium. 

In Seade's (1980) model, price always rests above the 

perfectly competitive level due to a limited form of entry 

that preserves firms' economic profits. In addition, output 

is homogeneous, so consumer preferences are not explicitly 

considered; therefore, consumer preferences cannot force price 

down to the competitive level as they're able to in the other 

two models. 

In Perloff and Salop's (1985) model, price could rest at 

or above the perfectly competitive level. With limited entry, 

the only occasion price equals marginal cost is when consumers 

consider the different brands as perfect substitutes. On the 

other hand, with unlimited entry, price could approach the 

competitive level even when consumers consider the available 

109 
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brands as distinct. Price could also remain above marginal 

cost with unlimited entry; the final result depends on the 

distribution of consumer preferences. Cost increases are 

always passed on to consumers in the form of higher prices, 

and as consumers value more the differentiated brands, firms' 

prices rise. 

In Salop's (1979) model, the industry may obtain 

competitive pricing with a limited number of firms, even when 

consumers don't consider the brands as perfect substitutes -

this result differs sharply with Perloff and Salop. In this 

case, the number of consumers in the market - not consumer 

valuations - drives the industry price down to the competitive 

level. Of course, if consumers consider the available brands 

as perfect substitutes then price also falls to the 

competitive level. Salop • s analysis predicts that cost 

increases are not always passed on to consumers in the form of 

higher prices; the result depends on whether or not firms' 

equilibrium is kinked. As the differentiated commodity is 

valued more in the eyes of consumers, prices do not have to 

rise as they do in Perloff and Salop's model. Again, the 

result depends on whether or not firms produce at the kink in 

their demand curves. For a kinked equilibrium, price always 

rises as consumers value more the differentiated commodity 
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whereas for the other two configurations prices remain 

constant. 

Chamberlin has stated that oligopoly is basically 

different from perfect competition. Using a measure for the 

degree of monopolistic competition in an industry, both 

Perloff and Salop (1985), and Salop (1979), have shown 

oligopoly behavior to be consistent with perfect competition; 

however, the critical measure for the degree of competition is 

different in both models. For Salop, the critical measure for 

the degree of monopolistic competition is the value of the 

differentiated commodity in the eyes of consumers. As 

consumers place a smaller value on the differentiated product, 

the industry behaves more competitively. On the other hand, 

in Perloff and Salop's analysis, the measure of the degree of 

monopolistic competition is the number of firms in the 

industry. As the number of firms in the industry grows 

without bound, price approaches the competitive level - but 

only if consumer preferences permit. 

The main characteristic the three models have in common 

is their ability to predict perverse oligopoly behavior. All 

three models demonstrate that an oligopoly may act in ways 

that contradict standard economic theory. Seade (1980) shows 

how the degree of collusion in an oligopoly produces both 
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normal and perverse effects. Perloff and Salop (1985) 

indicate the indefiniteness of price movements under both 

limited and unlimited entry - limited entry could cause price 

to rise. Finally, Salop (1979) shows how a kinked 

equilibrium yields perverse results that concern both price 

and output. Even when equilibrium is not kinked, Salop's 

model predicts perverse behavior on the part of firms. For 

example, when firms' equilibrium is competitive, an increase 

in consumer preferences towards the differentiated commodity 

does not necessarily result in a price increase; on the 

contrary, prices stay fixed. 

The main contributions of the three models include 

the shedding of light on price and output behavior in an 

oligopoly. Specifically, the response of firms to changes in 

industry demand and cost conditions, and the response of firms 

to entry are both clarified. The significance of collusion 

for oligopoly strategy is also clarified by Seade's model. 

But perhaps the main contribution of the models is how each 

one predicts a wide spectrum of behavior on the part of firms 

in an oligopoly. An oligopoly should be carefully examined 

before a researcher makes any a priori predictions concerning 

oligopoly behavior. The diversity of behavior both across and 

within each of the three models warrants this action. 
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