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Firm-Specific Information, Product Differentiation, 

and Industry Equilibrium 


Jeffrey M. Perloff and Steven Salop 

Research over the last three decades has shown that imperfect consumer 

information may enable even small firms to set their prices above marginal 

cost. 1 Much of the recent literature has assumed that consumers possess 

information about the general market, but lack information about specific 

firms. This paper presents a new model in which consumers have imperfect 

information about specific firms and lack information about the market. 

The resulting equilibrium has very different properties than in previous 

models. 2 

Consumers gather information in a number of diverse ways. One method is 

a personal inspection or search before purchase. Th is prepurchase inspec-

tion may be aided by the use of screening devices and signals. Prepurchase 

information may also be purchased from diagnostic and testing agencies, 

certifiers, newspapers, and brokers. Recommendations from friends may also 

be used . Finally, ad vertising by sellers and personal experience yield 

information that is more or less· reliable. 

Host attention has been paid to the information gathe ring role of search 

or inspection, perhaps because it contains both the result of informationaZ 

market power and the possibility of nonexistence of equilibrium, as empha-

̸ized by Stiglitz (1979). Search or inspection has been studied by Wilda 

and Schwartz (1 979 ) and a number of others since Di̹mond (1971). 

At the same time, hO'<'Iever, the other information gathering institutions 

have been analyzed in detail. For example, Phelps (1972)  analyzes screening 

devices. Nelson (1974) ̺xamines the role of product market signals, particu-
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providing firm-specific information has been analyzed by 

larty advertising and marketsharƼ. The educational signalling literature 

of Spence ( 1  973, 1 975), Stiglitz (1  975), Guaseh and Weiss ( 1  980} and others 

may be reinterpreted as product testing and eeϘtification. Leland (1979) · 

analyzes the effect of licensing to ensure minimƽƾ quality standards. Plott 

and Wilde· (1979) have studied diagnosticians both theoretically and experi

mentally. Newspaper information has been analyzed by Salop and Stiglitz 

(1977) and Varian (1  980). 

Recommendations from friends have been paid less attention, except to 

the extent that such information may be similar to that gained from using 

marketshare as a positive signal. The role of advertising in directly 

Butters (1977). 

The behavior of brokers has been implicitly modeled in the agency literature. 

Moreover, the direct mailing ad vertising in Butters (1977) may be reinter

preted as an independent broker or salesman. The matchmaking role of brokers 
ƿǀbeen examined by Salop (1980). Personal experience has been 


analyzed by Phelps and Winter ( 1  970); Grossǁǂn, Kihlstrom, and Mirman (1  977); 


Smallwood and Conl isk ( 1  979); and Shapiro (1980). 


The model presented here might best be described as a newspaper model in 

that consumers are endowed with some imperfect information about each finn 

in the market, though the equilibrium in the market for informa tion is not 

explicitly analyzed. Alternatively, it might be better described as an 

amalgam of all infcrction gathering, past and present, about specific firms 

and brands, where the number·of consumers perfectly informed about every 

firm is initially taken to be insignificant. 

On the other hand, unlike the other search, newspaper, and signalling 

models, the consumers here are restricted to fiϖ-speϗ;fic inforrnatϔon. 

Additional generaL markϕt information, such as the range or density of 
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actual prices in the market, is not known to the consumer. His general 

market information is limited to only that which may be in ferred from 

firm-specific data, and is therefore redundant. This model has strikingly 

different properties from those of earlier models which were driven by their 

assumptions of per fect general market in formation. Indeed, in many ways, 

this firm-specific in for̲̳tion model represents a retrenchment, for it has 

none of the strange and wondrous properties of search and other models. 

In a market restricted to firm-specific information gathering, if only an 

insignificant proportion of consumers are perfectly informed about all firms, 

market breakdown is far less likely; instead, equll ibrium generally exists 

for the model presented here. 3 

Given firms• profit maximizing conditions hold, a unique single-price 

equilibrium does obtain; however, we have not ruled out the existence of 

additionaJ multiple-price equilibria from pure or mixed strategies. Moreover, 

we show that price dispersion may occur i f  a significant number of consumers 

are perfectly informed. As the degree of in formation about all firms improves 

from perfect ignorance to perfect in formation, the equilibrium price falls 

continuously to the competitive price. In contrast, as Stiglitz (1979) 

discusses, most models have a discontinuity in that any imperfection o f  

in formation causes price to b e  above marginal cost. 

Finally, perhaps the most striking contrast with previous models occurs 

with respect tǌ entry competition. In the search models, entry does not 

reduce price; i f  anything, it increases the equilibrium price by making 

discovery of the lowest price firm more costl y on average • On the other . 

hand, the firm-specific information model has the proerty that as the number 

of firms bec̴nes su fficiently large, the equilibrium price falls to the 

perfectly competitive price. 
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These results are discijssed below. Section I I sets out the basic 

specific-firm information framwork, derives the equ il ibrium, and analyzes 

improvements in consumer information. Entry competit ion is examined in 

Section I I I, and multi ple-price equ ilibria in Section IV. 

In Section V, we show how the basic model may be reinterpreted and 

applied to industry equilibrium when products are differentiated. This 

product differentiation may be spurious, arising out of consumers• mis

pereeptions, or i t  may be due to actual differences in product formulations 

and consumer preferences. As a model of product differentiation, the 

formal structure is a synthesis of the spatial approach of Hotell ing (1929)1 

Lancaster (1979), and others with the representative consumer approach of 

Spence (1976), Dixit and Stiglitz (1977), and Hart (1979). This model of 

product differentiation is analyzed in detail in the Addendum. Possible 

improvements and extens ions are discussed In the conclusions. 
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II. with Information 

In this section, we analyze a model of industry equilibrium when con

sumers are imperfectly informed. As discussed in the Introduction, this 

model differs somewhat from other work in its conceptualization of infer

mation imperfections and consumer decisionmaking. 

Two classes of price and quality data may be distinguished, firm-specific 

and general market information. By firm-specific information, we mean con

sumers' direct estimates of the prices and qualities of various commodities 

available from different firms. By general market information, we mean 

consumers' estimates of these parameters for the market generally. For 

example, in the case of price uncertainty, a consumer's firm-specific infer-

mat ion may be a prior probability distribution F. (p. ) over the possible 
I I 

prices, p., of each firm, i = 1, 2, . . .  , n; or it may simply be a point 
I 

estimate s.
I 

of each price. Wi̵h respect to the market in general, the 

consumer may have a probability distribution G(Ĳ) of the set of all prices 

charged for the commodity in question, or simply the range of prices charged. 

These two classes of information are related, of course. The general 

market distribution G(£) may be derived from the appropriate aggregation 

of the firm-specific distributions, F.I (p.
I 
) . Si̶ilarly, in the absence of 

any additional firm-specific infromation, 

firm-specific distribution as well. 

) 

a consumer treats G(£) as the 

Hodels of search equilibrium such as Diamond (1971) generally assume 

that consumers' general market information is rational; that is, the prior 

price distribution G(p is self-fulfilled by the actual equilibrium 

distribution of prices in the market. Additional firm-specific infor̷ation 

is gathered from search; in particular, a consumer obtains perfect firm
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a store or product. For example, Bu t t  ers's 

(1977) advertising model has a diffuse prior G(p) and perfect finn-specific - I 

information if an advertisement is received. The newspaper model of Salop 

and Stiglitz (19 77) has a rationa l G(E) and, addition<Jlly, perfect firm-

specific information for al 1 firms, if the newspaper is purchased. 

We t ake a different approach here. \Je assume that consumers have on 1 y 

imperfect firm-specific informa tion and no additional general market infer-

mation about prices, beyond that implied by the firm-specific dis t ributions. 

This formaliza tion is more in the spiri t of es tima tion models, rather than 

the search literature. 

Specifically, we assume each consumer j (j • 1,2, •  .  .  , L) enters the marke t 

armed with a point estimate sR
I 

for each of the i • 1 ,2, . 

marke t and purchases 

. Jmrn s •  •  For no\v we focus on the ease in which 
I 

are homogeneous and known to be homogeneous (i.e., t his general market 

. . . 4tnforma tton does ex t s t ) • 

Consumers may form their estima tes sQ
I 

by gathering informa tion in a var ie t  y 

of ways , according to the costs and benefi ts of each. As diseussed previously. 

inspection, re1 iable and unreliable experience , tru thful and deceptive adver-

tising , friends and neutral third parties are among the information gathering 

methods analyzed in the 1 lterature.S According to t he exac t s tructure of 

information gathering assumed, particular restrictions on the estima t ǋs are 

implied. For example, if 3 price is sampled, it wi 11 yield a perfec t price 

est imate. For othe r information gathering methcds, it is a difficult  qucstioÎ 

exactly what sort of rat ioǊ al Tty restr ict ions to p l ace on consumers' estimates. 

In thi s model, we do ǉ ot derlve the struc:ure of the astimates from an 

explicit informa tion gathering technology . Instead, we begin wi th an e.xogen-
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ously generated set of estimates, satisfying certain plausible conditions. 

In particular, we assume that consumer j's estimates, (s{, s-, •  .  .  , s,), 

are generated as follows: 

(1) 
where, 

a+ - r{ (e) ' a t [a, b J • 

E{ei> • 0, Var (e{) o,> 

and where F³(e) is a continuousl y differentiable distribution function 
I 

with density f´(a).6 
I 

Thus, estimates are taken to be unb iased and, if e > 0, as imperfect.7 

The scale parameter S permits a range of information states from perfect 

info.rmat ion (S a 0) to perfect ignorance (S -. ao). Those consumers who dra\'1 

a. 0 have truthful estimates, while those who draw a < a have an under

estimates, and those with a > 0 have an overestimate of price. Estimates 

are related to the actual price pi charged by the firm.8 Finally, the 

support of e, a £ Ia,bj may be finite or infinite. One natural restriction 

would µe to assume price estimates must be non-negative; alt¶ough, as will 

be demonstrated below, weaker restrictions will suffice. 
' ( j j j .•s esttmates, , n) I s eG.•ven h. s1, s2, .  .  •  s , each consumer J se ec t th 

firm with the lowest estimated price, min sı , anc shops there Further com. ' 

parison shopping is not permitted, although the model could accommodate it; 

thus, we implicitly assume the cost of further search is proh ibitive.9 

Instead , once at the selected store, the consumer observes ·the actual price, 

p. , and purchases d(p.) units. 
I I 

As a results of this formulation, a disproportionate share of each firm's 

sales are made to customers who underestimated its price. Comparison shopping 
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Łuld affect this proportion. Finally, in the static model analyzed herep 

no additional learning is permitted; every pe riod is independent of the past. 

In contrast, a richer intertemporal model would include an analysis of the 

evolution of estimates over time as experienced consumers learn and eventually 

die, and new ignorant buyers enter the market. 1 0  

Given this formal structure, we may derive the form of the demand curves 

facing each firm in the market. It is apparent that for S > ލ. these demand 

curves are downward-sloping, even though all products are homogeneous. Since 

consłŃers are not perfectly informed of the lowest price store, higher priced 

stores do obtain some unlueky customers. 1 1  Under tr.ese circumstances, demand 

is elastic for two reasons: a price reduction brings forth additional customers 

and each customer purchases additional units. 

In the ease of perfect information (S • 0), however, the lowest price store 

does obtain all the customers, and, thus, shading one's price below a common 

level p does yield a discontinuous demand increase (i.e., demand .is perfectly 

elastic). In contrast, in the perfect ignorance ease (S,. CD ) , the flow of 

customers is unrelated to actual price; dema nd elasticity comes only from 

additional purchases from each customer ob tained. 

We now derive the exact form of firms' demand curves from the theory of 

order statistics. For a representative firm i, the probability that it is 

selected by consumer j is the probability that sİ is the lowest estimate. 
I 

Cropping the superscript j for convenience and s�.;bs t i tut ing from equation (t}. 

we have 

Pr.
I 

12 

,. fpi -pkPr(sl<sl ,s.<s2.'". ,S.<S ) • f n { 1 • r + e])f1(�)de. {2)
- I - ,_ n ǈ... ak"i 

After selecting a firm, each eonsurr.ńr observes the actual price P1 and 

purchases d(p.) units there. If there are L consumers, with iclentieal 
I ...

demand curves, then the Ņņpeeted demand cf firm ; is given by 
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{3) 

Given these demand curves for each firm, the industry equilibrium for 

an exogenous number of firms n may be derived using conventional methods. 

If finn i has a constant marginal cost c., then its expected operating profits 
I 

are given by 

11'.(pl,p2 , . . • ,p )  • (p. - c.) Q.(pl,p2, . • . ,p ) .I n I I I n 

Each finn maximizes expected operating profits, taking the prices at other 

firms as given; that is, we derive a Nash-in-price equilibrium. Note that 

this approach assumes firms have perfect information regarding their com

petitors' prices, in contrast to consumers.13 Differentiating equation (4} 

with respect to p. under the Nash conJ ectural variation and rewriting, we 
. I 

have14 

p. - c . ...
I I 

I I 

Q.l (5) 

We now derive a syrm:et1>ia« single price« Nash equ.ii..iln•iwn, given the 

structure of demand given by equation (3). By symmetry, we mean that the 

degree of imperfect information for all consumers and costs are identical 

for all firms, or 

Fį (e) • F(e),
I (6) 

c . • c.
I 

Moreover, we assume that equilibrium entails identical prices for all 

firms,15 

(7) 

We derive the equili̫rium as follows: Assuming that all fi rms except 

firm i charge an identical price p, then ގfter substituting into equation 

(3), we have 

http:consumers.13
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3Q.. d' (p.) [
 n• 
ap:-· o.

i - a 

(t2) 

Equations (13) and {14) def ine a single-price equilibrium between the 

competitive and monopoly prices. For example, lf S • 0 (perfect information}. 

then M { et compet t1on o ta•ns. 

I 
! (I) 

Differentiating (8) w ith respect to under the Nash conjecture, thepi 

demand slope is given by 

I I Ld(pi)f{l -
p -p p.-p[ l [ l
F +-+a }n-2f T+a f(e)de. (S}


I · I 

Substituting the equilibrium value p. • p into (8) and (9) , we have
I 

Q.. • Ld(p)f{1 - F(e)}"-1f(e)de • h d(p),16 (10)
1 n 

The ind ividual consumer's demand e l asticity is 
ao.. p. p.d' (p.)

n: -......!.. ...!,. • • I I
ap. Q..

I I I 

Substituting equations (10) - (12) into (5), the symmetric, single-price 

equilibrium price p(n) is characterized as follows, when there are n firms 

in the market: 

p(n) • c + 1/M(n), (t3) 
where 

(tZ.) 

17 

n) º • and p • c, that is, per f e •i . b This 


result is analogous to the usual 11Bertrand11 equilibrium, of course. At the 

other extreme, if 6 » • (perfect ignorance), then M(n) • niP and the monopoly 

m
price p obtains, where pm satisfies the us ual Lerner marRup condition 

- c 
m 1 ·- . 

m r,p 
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Improved information is catured by decreases in the scale parameter s. 

If the elasticity n is non-decreasing in price, then it is easily shown 

that a firm's aggregate demand becom̬s more elastic; thus, the equilibrium 

price falls. Differentiating equations (13 ) and (14) with respect to S, 

we have 3p/a a > 0. That is, 

Theorem 1: A reduction in consumer information (in the sense 

of an increase in a) raises the equilibrium price. 

Moreover, as information becomes perfect, the equilibrium price approachḙ 

the perfectly competitive price continuously. This result is in contrast 

to Diamond' s that small but strictly positive search costs yield an equilibrr̮ 

at the monopoly price. That is, in this model, a smal 1 degree of imperfect 

information gives only a small degree of informational market power. 

This difference from Diamond's result is not difficult to explain. A 

small search cost does not, in fact, imply a low cost to becoming perfectly 

informed. In fact, Diamond' s result obtains because at his monopoly price 

equilibrium, becoming perfectly informed entails sampling an infinite number 

of stores, and thus an infinite cost, if search costs are strictly positive. 

It should be added that if decreased information is formal ized as a 

general mean-preserving-spread of the density f(S ) , the effect on the equil i

brium price is indeterminate. This ambiguity arises because the firm's 

demand elasticity depends on the entire noise distribution, as discussed 

in Appendix !. This result takes on greater importance in the analysis of 

product differentiation in Section V. 
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In th i s sectio n, we examine the effect of entry competition (inc reas es 

in the exogenous number of firms n) on the single price equilibrium. It 

is a property of even tradtional Cournot models of imperfect competiti on 

that entry may not lower the equilibrium price (Seade (1980)). We have not 

yet ob tained a general entry result for small changes in the number of firms. 

but we have derived some asymptotic properties. 

Although entry shifts each firm's demand curve inward, the elasticity 

of demand may not r i se and, thus, equilibrium priee may not fall. This 

ambiguity may be confirmed by differentiating the expression for M (n) in 

equa tion (14) with respect to n. 

On the other hand, for the limiting ease of n • •, a complete character· 

ization does obtain. Of c:ourse1, if ueh ftnn has strlc:tly positive ftxed 

costs, the market Is unable to support an in finite nu mber of firms. In· 

stead, ignoring the integer problem , a zero profit equilibrium is c:harae· 

terized by the usual tangency of demand with average c:ost. Only if the 

level of fixed costs approaches zero (perfeatZy free entry) may the 

number of competitors become infinite. The following two theorems 

present conditions under which the perfectly free entry price equa ls 

the perfectly competitive price under full informa t ion. The proofs 

are contained in Appendix 11.18 

Theorem 2: If the support za,bJ of the noise density f(") ls bounded 

from be1 ow (i . e. , If a is finiu) , then 

lim p (n ) c.• 
n-

Theorem 3: If the dcmain ta, bJ is unbounded from below (i.e., if 
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a + -•) , and i f 

1 im f • (e) :a co 
e-

then, 

1 im p (n) :a c. 
n--

Intuitively, the Nash equilibrium price approaches the competitive price 

if firms• Nash demand curves become perfectly elastic. If so, then even 

the smallest price increase causes the loss of all customers. Recall 

that a repre!entative firm obtains only those customers who most under

estimate its price. Indeed for n • ̯ and finite lower bound a, a firm 

obtains only those customers who draw the maximum underestimate e ,. -a, 

since each customer chooses a firm from an infinite sized sample from 

f(e): That is, the first (lowest ) order statistic equals the lower bound 

a. Similarly, since the sample is infinitely large, the second order 

statistic also approach the lower bound a. In other words, all of the 

firm's customers represent close wins, and each of these close wins is 

converted into a close loss if the firm raises its price even s1 ightly. 

Thus, its demand is perfectly elastic and Theorem 2 holds. 

On the other hal'ld, if a+ then the first tNO order statistics need -co, 

not cluster together, and thus, demand may not be perfectly elastic. The 

elasticity depends on the speed with which the density converges to zero, 

as stated in Theorem 3. The exponential f(Ϛ) = Ae:\8 , e < 0, is one density 

for which the equilibrium price docs not converge to perfect competition. l9 

Of course, if ?rice estimates ar̰ restricted to be noṉnegative, then 

the condition of Theorem 2 is satisfied, and perfectly free entry implies 
. .per ect compet1t1on. 20f Although biased estimates have no: been formally 
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analyzed here, the reader may confirm that the theorems generalize to 

the case of a common biased distribution F(e). In this sense, deceptive 

(biased) advertising does not destroy perfect competition in the perfectly 

free entry ease, so long as the degree of bias is identical for all firms.21 

http:firms.21
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IV. Mass Points, and Multi-Price Equilibria 

Thus far, we have restricted our attention to single price equilibria. 

In this section, we discuss the possible existence of multi-prl:e equilibria, 

a s  well as the uniqueness of the single price equilibrium derived above. We 

turn first to the uniqueness issue. 

In principle, there could be multiple single price equil ibrra; however, 

for the conventional case where the individual consumer's demand elasticity, 

n(p), is nondecreasing in price, multiple single price equilibria cannot 

occur: 

is nondecreasing in price, and if a single 

then ·it is unique. 

by re1vriting (13) as follows: 

The left-hand side is monotonically increasing in p, while the right-hand 

side is monotonically decreasing. Since the left-hand side equals zero 

when p • c and the right-hand side approaches zero as p becomes infinitely 

large, the two sides must intersect exactly once at a positive price markup 

Theorem 4: If n(p) 

price equi 1 ibrium exists, 

This result may be shown 

• 

-
p 

> 0). 

This result does not rule out the additional possibility of mult;ple 

price equilibria, even under the symmetric i_nformatlon and cost conditions 

set out in Section I I. We do not have a general theorem on the nonexistence 

of multi-price equilibria; however, such equilibria can be rejected in a 

duopoly (n s 2) model, to which we ncH turn. 

For simp! icity, suppose that consumers have pe:fectly inelastic demands 

(n • 0). Normal iziÐg 6 = 1, the probability that firm 1 obtains a repre-

sentative customer is 



h(p2-p1} 

p., 
4 h(p2-p1) 

(19) 

obta ir.s for Pz - p1 < 0.
24 
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Th4 distribution ofĭ ! e1 - e2, H(Ĭ) is symmetrte with mean equal to 

zero, so that H(O) • 1.22 Substituting the definition ofu into equation 
(15) and normal iz i ng L • 1 so that expec ted sales equal the representative 

probability, we have 

pl) (16a}Į1 (pl, • H{p2-p1), 
v(pl,p2) • t - H(pl-pl). (16b} 

Calculating expected prof its and substituting into the profit-maximizing 
cond i t i on, analogous to equation (S), we obtain 

H(p2-p1)• (17a)P1 c + 

+ 
1 •H(p2-pt) (17b)• c 

where h(ý) is the density of H(w). Subtracting (17a) from (17b}, we have 

(18) 

Since H(O) • %, equat i on (18) is only sat isf ied fĎr p • p1 • p2, and the 

unique s ingle -pr ice equ il ibr ium is g iven by 

+ H{O) 23 p• c h10f . 

Two price equil ibr ia may be ruled out by e.xam in ing (18). If Pz - P1 > 0, 

then H(p2-p1
) >!and, s ince h (p2-p 1 ) > 0, the r ight -hand s ide of (18) is 

negative while the left-hand s ide is positive. A s imi lar contrad iction 

Thus, if n • 2 and n • 0, only a s ingle pr iee equ i l ibr ium obtains. For 

n > 0, the result obtains if n is nondecreasing in pr iee. Th is method of 

proof cannot be easily extended to the case of more than two firďĐ. however. 
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Beginning from a single p rice sati sfying the equili b rium condition s, 

sup pose a deviant firm, say fi rm 1, set s it s price at a level othe r than 

the common price p. In thi s  ca se, letting JJ • - ei, i • 2, • • • ,n, the i e1 

n-firm equation analogou s to (18) mǊght be derived. , Unfo rtunately, .tbe 

marginal di stri bution s of the lJ. ' s  are not inde pendent, complicating the 
I 

calculation s. 

Until now, we have ruled out ma s s  points. /ǋa s s  point s are impo rtant 

because they lead to the po s si bility of tie s between the lowe st e stimate s. 

The se tie s in tu rn lead to di scontinuitie s in demand. Ma s s  point s may 

occu r at e • 0 if some con sume r s  a re pe rfectly info rmed, 25 or they may 

occur el sewhere. The intr oduction of ma s s  point s g reatly change s the 

analy si s. In pa rticular, we may p rove the following theo  rem s. 

Theorem If the di st ri bution function F(e) ha s a ma s s  point, 

no single p rice equili b rium exi st s. 

The proof is  straight-forward and pr oceed s by fir st ruling out a single 

p rice equili brium at p > c and then by ruling out a single p rice equili brium 

at p • c. Fo  r any p > c, one deviant firm could brea k all tie s by shading 

it s p rice slightly. Sale s would jum p  di scontinuou sly, if there were a 

st rict pr o portion of tie s, rai sing it s pr ofit s. 

F o r  p • c, unle s s  absolutely all con sumer s wera perfectly informed 

about all firm s, a deviant could earn po sitive profit s by charging p. > c,
I 

and relying on the occa sional unluc ky buyer. In contrast, nondeviant s 

set p • c and earn zero profits. 

The pre sence of ma ss point s al so ha s im p! ication s for the nature of 

mu 1 ti-p r i c e e qu i 1 ; b r i a : 


Theorem 6: If the di stri bution function F(B) ha s a ma s s  point, 


an equili brium price vector cannot contain tw o or more prices 




-18-

which are equal. 

lf so, the previsou argument would apply. One of the fi r ms could inc rease 

its sales and profits discontinuously be shading its price slightly. 

As yet, we have not been able to take the analysis much furthe r. It 

appears possible for a multi-p rice equilib rium to exist with (given appro-

priate reordering of firms ) p < < • • • < P · It is clear that p > c and
1 P2. n 1 . 

m . 
p < p , the monopoly price. We have obtained no further rest rictions n -

beyond equal profitability. 

Given masspoints, if average costs are U-shaped, however, eithe r single 

price or two o r  more p rice equilibria may obtain. Figure 1 illust rates 

possible single price and two price equilib ria fo r this structu re. This 

result is simila r to Salop and Stiglitz's (1977) newspape r model. The 

difference is that the uninformed consume r s  he re purchase accor ding to 

their diffe rent estimates, while in the newspaper model, they purchase 

randomly. 

These results are possible because the demand discontinuities. Thus, 

common p rices may only occur at the competitive price. There may still 

h
be a two-p rice equilib rium if the r e  is only one high p rice ( say at p in 

Figu re 1} deviant. Th ree p rice equilibria requi re only two deviants, and 

so forth. 

Although the existence of multi·p rice equilib ria might cause an emba r rassrng 

non·unlqueness, they would en r ich the model considerably. In pa rticular, 

they would pe rmit general market information to be more easily Inco rporated 

into the formal model, allowing the conventional search model to be more 

easily compa red to this one. The exiscenc= of multi-p rice equilibria 

would rëove the necessity of the restriction of only flrm•speeifie info r-

mation as follows: In tna cur rent model. ìne re equilibrium entails only a 



a sing le price, a con sumer with that general market information wou ld 

purcha se randomly, regardle s s  of the actual e stimate s drawn. Further 

analy si s along the se line s mu st await a sequel. 



Figure 
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D 

Single-Price Equilibrium Two-Price Equilibrium 
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Y. S puri ous and Actual Product Differentiation 

As di scus sed earlier, the model may be reinter preted to i nclude both 

spurious and actual product differentiation. By spuriou s p roduct diffe r

entiation, we mea n  that con sumers mi sta kenly perceive br and s to differ by 

mo re than they do actually, including the purely spuriou s diffe re nti atio n 

26 
case in which bra nds are actually homoge neou s, but are perceived to differ. 

By actual product differentiation, we me an the ca se in which con sumer s 

differ in their actual valuatio n of different brands. 

The model may ea sily h andle s puriou s product differe ntiation by inte r

p reting e0
I 

a s  quality misperce ption s rather th a n  price mi s perce ption s. 

Simi l arly actual product differenti ation may be treated by rei nter preting 

e0
I 

as an actual (cardinal ) brand preferences. In both case s, sN is redefined 
I 

as the negative of consumer sur plus. 

A l l  of the previ ou s theorems hold for these variants of the basic 

model. Intere stingly, the addition of qu ality mis perce ptions to price 

misperception s may not raise the equilibrium price. A s  is shown in A p  pen-

dix I, a mea n-preserving spread in the noise density may raise or lower 

the equilibrium price. The actu al product differentiation model is examined 

in more detail in the acomp anying note, "Equilibrium with Product Differ

entiation: Ar. Addendum. " 
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VI. Extension s and Conclusions 

lo recapitulate the main results of the firm-specific information model, 

if second-order conditions are satisfled� then at teast_�ne_singte price 

equilibrium obtains . There is a unique single price equilibrium if ind i

vidual demand elasticities are nondecreasing in price. Multi-price equilibria 

appear to be possible as well, although more work needs to be done to 

rigorously establish existence and additional properties of such equilibria. 

If a mass of consumers are w6 1 1-infonmed, a single price equilibrium 

cannot exist if marginal costs are constant. If average costs are U-shaped, 

however, then single-price equilibria at the competitive price or multi· 

price equilibria may obtain. 

If there are an insignificant number of well-informed consumers, then 

the single - price equilibrium has the following properties. Improved infor

mation, in the sense of the sealing parameter defined ađove, laNers the 

equilibrium price. Entry competition lowers price for sufficiently vigorous 

entry, and in the ease of perfectly free entry, equilibrium price falls to 

the compe titive price under certain fairly weak conditions. 

Beyond these results, few other properties have been established. More 

work needs to be done here with rtspect to both symmetric multi·prlce 

equllib ria and mutti·price equilibria arising from differential costs and 

information endowments. The degree of information must be made endogenous. 

Particular distributions $hould be examined. The dynamics of tne model 

must be analyzed. 

Finally, and probably most important, search must be exĒlicitly into· 

dueed Into the model. This modification may be done in either of two ways. 

First, having arrived at a store, a consumer will often find hē has under· 

eĔtimated the price charged, so ne may nave a sufficient incentive to 
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sample th e firm with second lowest estimate. Such search will pr o ba bly 

have little or no eff ect on the general qualitativ e pr o perti e s  of the 

model. 

Of cours e, a more so phi sticated or ·experi-enced ·consumer ·may 

hi s lowest estimat e tend s to be an under estimat e. Thi s information will 

n ot alter hi s b ehavior significantly unl es s he al so  inf er s that all prices 

27ar e identical, if in fact they are. In that ca s e, if con sumer s ignore 

their firm-s pecific estimat es  and choo s e  firm s randomly, price ri ses to 

the mono poly lev el. Of cour se, in thi s ca s e, if a deviant lower s hi s 

price, and henc r th e firm-specific estimat e s  of hi s price, will con sumer s 

r ely on th e informati on? Thi s i s  the u sual logical difficulty ari sing in 

28 
search and new s  pap e; mod el s. Th e pr obl em can b e  avoided in th e ca s e  

of multi-price equiǈǉFia. At such an equili brium, gen eral market infor

mation corresponding t o  the full rati onal ex p ectation s hy poth e si s  of th e 

search and new s pa p er mod_el s can b e  well acc omodat ed. 



Appendix t 

We rewrite the density as f(e;a.) where a. is a pa ramete r rep resenting 

the level of uncertainty: as a. inc reases , uncertainty increases due to a 

mean preserving spread. Differentiating (13},. it may be shown that th e 

sign of ap/aa. is the same as the sign of 
ba3¢ f { f(a; a.) } zde. 

a 


Figu re 2 shows a symmetric density to which a mean preserving spread has 

been ap plied . Various size regions are shown and identified by capital 

letters: all regions with the same letter are of the same size. 

lf f(a ) is the original density and h(e} is the density after two sections 

( labeled ttA11, which are e by x as shown in Figure 2) are removed from the 

center and added to the tails, then the change in the integ ral of the 

squa red density is given as follows: 

Xb X 

1 {n2(e) - f2(e)}de • z(f {f(e)-e}2da - f f2(e)de 
a 0 0 

y+x y+x
+ f {f(e)+e}2da - f f2(e)de)

y y 

• 4e (ex + { ( F (y+x) - F ( y )  ) - (F (.x) - F (0) ) } ) 
This value may be either positive or negative. Graphically, it is posi

tive if the areas A and 8 are greater than C; and negative if A plus 8 is 

less than C. 

Heuristically, if the density is nearly uni form, this value is positive. 

so price rises as uncertainty increases. If the den sity jފ single peaked 

with a large mode, then the price will fall as uncertainty increases. rhuދ. 

the price effect depends on the density and the type of mean preserving 

spread used. 
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f(a) 

The following- -r;;.n�-s--est-abffshĩthĪt-if7-- - -- ---
- -

-
--

-

·a"iī�c:fi ni-t;-oǃ--=-=------- -- ---

then 

1 im 
&-toa 

f • (e) • ao, 

lim M(n) • ao. 
,_ 

Leo-ma 1 :  If f(a) > 0 ,  then 1 im M(n)
n-

. ... 

Proof of Lemma 1 :  By the continuity of f(a), if f(a) > 0, then there 
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i.x I I 

The proofs of Theo rems 2 and 3 are given here. These proofs assume 

that the density function f(e) has the following properties (which could 

be relaxed at the cost of greater compl exity in the proofs): 

1. f(e) >0, a & (a,b). 

2. f(e) is as many times differentiable as needed. 

We wish to prove that under the cond i tions given in Theorems 2 ar.d 3, 

entry wilt drive the equilibrium price to ma rginal cost (even given 1 imited 

consumer information). Since p • e + 1/H(n), showing that 

1 im M(n) • a. 

n-


Is sufficient to s how that 

lim p • e. 
,_ -

exists an interval £a,a+o) s.t. fore E: Ia,a+o), f (e) ϓ 0 < މ. As a 

result, 

a+o
!tf n(n-1){1-F(e)}n-2f(e)de + K, 

a 



;iJ*) 

n{l-F(e)}n-lf(e) (; {(})l 

f(a)· 

f
a+o

n{l-F(e)}n-lf(e) ('{&))J de 

(f''a)) f(M) ]
de. 

f(6) 
( 8} 

M (n) • f
b 

de, 

K .. f f(e) 

M{n) ϐ tf n{l-F(S)}n- f(8)d6 + K = t(l-{1-F(a+o}} + K. 

-27

where 
b 

K • f n(n-l}{l-F(e)}" -2U(e)}2de. 

a+o 


Therefore, 

n-1lim M(n) plim n;- lim nh{l-F(a+c)} + 1 im K • ¹ 

n-- n--

Ve know, however, that 

1. 	 I im ni • ! 

n-

2. 1 im nt{l-F(a+o)}n-1 
a 0, since 1 > {1-F(a+o)} > 0 

n--

3. 1 im K p 0 since n(n-1){1-F{e)}n-Z{f{e)}2 p 0 for all a e: [a+o,bJ. 
n-

1imIndeed, it can be shown that K a 0. 
n--

1 imThus, M(n) = ! 
n-

Lemma 2: If f(a) • 0, and !!: ....., then ): M(n) ¹.• 

2: Since f(a) • 0, then by integrating by parts, 

J 

Proof of 
 Lemma 


a 

since f(e) > 0, e e: (a,b). Further, since f' (e) is continuous near a, 

f • (e) lim f'(S)
f' (e) p 0 near a, so that > 0 near a. If = ¸ then for

a/a . 

f I (8)C > 	 0, there exists a 6 such that if e e: [a , a+o ) , Then , 
f ϑ ϒ. 

M(n) • 	 + K, 
a 

where, 

_ 
b 


n{l-F(e)}n-1 

a+o 


Therefore, 

a+o 1 n

) 

a 

Then 



t(%}) 

f(eJ 
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Since t is arbitrary, we can make · •t arbitrarilly large. Therefore, 

tim H{n) ¼lim(½ .. Ϗ{1-F(a+o)}n + R}. ވ' 
no- n-

since 

J. l > {t-F{a+o)} > o, lim {1-F(a+o)}n . o,n-

2. It can be shown that lim 
n--

1 im 11(n) • .. 
,_ 

-
K • 0. 


lemna 3 :  If a is finite and f(a) • 0, then lim f'(6)eP f (e) 
Proof of Lemma 3: Since f(a) • 0, $ is of the form of A/0 

(A is a positive constant), +-/0, or 0/0. The first two forms are infinite. 

A necessary condition for the third form to be finite, by l'Hospital 's rule, 

is that 1 im f(i) (a) • 0, where f(i) is the ith derivative of f(a). Since aa-a 

is finite, f(e) may be written as a Taylor's expansion around a: 

a . 
• . ,

I • 

But if f(i)(a) • 

f'{e) ,. .. 

f{i)(}f(e) (9-a)'. 

0 for all i, then f(e)- 0 for all e--a contradiction. 
JimThus , ώ 

Combined with our earlier discussion, Lemmas 1 through 3 establish 

Theorem 1. Lemma 1 shows the theorem is true if f(a) > 0, and Lemmas 

2 and 3 show it is true if f{a) • 0. Theorem Z follows from ¾ur earlier 

discussion and Lemma 2. 
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Footno t e s  

* The o p  i n  i on s  exp re s sed he r e  a r e  t ho s e  o f  t he au t ho rs a nd may n o t  r e f l ec t 
the v i ew s  of t h e  Federa l Trade Comm i  s s  i on or ar.y i nd i  v i dua l comm i s  s i one r s  
or o t he r s t a f f  memb e r s  . The au t ho r s  w i  s h  t o  t ha n k 8 .  A l  l en ,  H. Bea l es ,  
D .  Ca s s  , D .  	Crawfo r d  , J Ga l ambo s , S .  G ro s sma n  , M. Ka tz , T .  Rome r  , H .  . 
Rot hs c h  i l  d ,  0 .  -- san t ,  D .  -Sch e f fma n  ,- ĝ and espec i a l l y R,  W.i· U tތ fo-r- u se ful 

d i sc u s s  i on s  a n d  adv i ce .  


1.  The con c e p t  t ha t  i mpe r fec t con s ume r i n fo rma t  i on en dows eve n  sma l  l 

f i rm s  w i  t h i n fo rma t  i ona l ma r ke t  power wa s d eve l oped by S c  i tov s ky ( 1  950 ) , 

Ar row ( 1  958)  , a n d  S t i g l e r ( 1 96 1  ) amo n g o t he r s  . The e l egan t  mode l  i ng o f  

t h i s  p he nomen o n  by D i amond ( 1 97 1  ) a n d  t h e  d i  s cove ry o f  t h e  l emon s  p r i nc i p  l e  

b y  Ake r  l of ( 1  970)  ha s s t  i mu l a  t ed r e s ea rch by econom i  s t s  a n d  po l i  c y  a na l ys t s 

on bo t h  t he scope o f  a n d  po t en t i a l  reme d  i es fo r i mp erfec t i n fo rma t  i on .  The 

po l  i cy i mp l  i ca t  i on s  a re emp ha s  i zed by P i  tof s ky ( 1 972) , S c hwa r t z a n d  W i  l d e 

( 1  979)  , a n d  t he Fed e ra l  T r a d e  Comm i s s i on ( 1  978 , 1 979 )  . 

2.  S t  i g l  i t z ( 1 97 9 )  s u r v e y s  mos t  o f  t he maj o r  mode l s  and d i  s cu s se s  t he i r  

prope r t  i e s .  

3. Th i s  a s se r t  i on i s  t ru e  fo r t h o s e  ca s e s  i n  wh i ch t h e  u s ua l s econd - o r d e r  

cond i t  i on s  fo r p ro f  i t  max i m i za t  i on ho l d  fo r e a c h  f i rm .  See S ec tion I I .  

4 .  We m i g h t  no t e  h e r e  t ha t  t h e  e s t  i ma te s  sRI cou l d  e a s  i l  y b e  re i n te r p re t ed 

a s  e s t  i ma te s  o f  expe c t ed con s uĞe r s u rp l u s ,  s o  t ha t  rea l o r  s pu r i ou s  p rodu c t  

d i  f f e ren t  i a t i on may b e  i nco rpo r a t ed i n t o  t h  i s  mod e  l .  T h  i s  ex t en s  i on i s  

made be l ow i n  S ec t  i on V .  

S .  See Fede r a  l T r a d e  Comm i  s s i on ( 1  979 )  fo r a n o n - t e c h n  i ca l  d i sc u s s i on o f  

t he s e  d i  f fe re n t me t ho d s  . 

6 .  Ha s s  po i n t s  t o  FN ( e )  a re d i  s c u s  s e d  i n  S e c t  i on I V .  The o t he r  a s sumed 
I 

prope r t  i e s of t he s e  f u nc t  i on s  ğ r e p r e s en ted i n  Append i x  I I . 

7 . In fac t ,  t h  i s  re s t r  i c t i on o f  u n b  i a sed e s t  i ma t e s  i s  n o t  n ec e s  sa ry f o r  

many o f  t he 	 r e s u  l t  s d e r  i ved be l ow .  A \'/e a k e r  r e s t r i c t i on of i de n t  i ca l  b i a s 

for a l  l e s  t i ma t e s  wou l ci  s u f f  i c P. .  

8 .  	 The r e  ex i s  t s  sorne ev i o e n c e  o n  t he na t u re o f  FO (e ) .  Fo r examp l e ,  t he 
G roc Ġ r  ( Novcmoe r ,  1 974 , p .  39 )  conduc t ed a s u  rvey of 560 s ho p p e r s  

fou r P rov i d ence a nd Bo s t cn a r ea s u p e rma r ke t s  i n  J u  l y ,  1 974  . The con s ume r s  
were a s ked t o  c i t e t he s e  l l i  ng  p r i ce o f  4 4  popu l a r  b ra n d  name a n d  n a t  i ona l  l y  
adver t i  sed i t ems . O n l  y 2 4 5;  o f  the s ho p p e r s  tes  ted knew t he "co r rec t "  p r i ce 
(w i th in f i ve pe r c e n  t ) fo r a s pe c i f i c  p roduc t compa red to 32% i n  a s i m i  l a r  



a Q . Q
L +  
a p .  

-30-

s tudy i n 1 963 . O t he r ev i dence i s  p rov i ded by Gabo r and Granger ( 1  961 ) 
and Uhl a n d  Brown U 972} .  

9. Fu r t he r  s ea rch wou l d  be i nduced i f  t he ac tua  l p r  i ge p i  exceeded th4 
m i n  j

second l owe s t  es t i ma t e ,  k s k , i n  exce s s  o f  t he cons ume r  ' s  sea rch cos t .  
Th i s  top i c  i s  d i  s cu s sed i n  mo r e  d e t a  i l  be  l ow h  

10. C f .  , Phe l  ps and W i n t er ( 1 970 ) and Sma l  l woo d  and Con i i s k ( 1  979)  . 

1 1 .  Fo r examp l e ,  i f  s to r e  1 c ha rg es $10 an d e s t  i ma t e s  a re (8  , 1 0 ,  1 2 ) 
and i f  store 2 cha rg e s  $ 1  1 w i th es t i ma tes ( 9 ,  1 1 ,  1 3 ) ,  t hen s to r e  2 w i  l t  
obta i n  c u s  tome r s  who d raw the es t i ma te pa i rs { { 1 0, 9)  , ( 1 2, 9 )  , ( 1 2 ,  1 1 ) } .  

p i 
-pk 

12. I f  s !,. s k , t hen e > + e i . Thu s  , g i  ve n  a 1  , the probab i l  i ty i k S 
t ha t  s .  < s i s

I - k (p i k ]1 .. F 
-
a 

p
+ a i  • 

S i nce t he a .  a re d rawn i ndependen t l  y ,  equa t i on (2 )  fo l l ows .
I 

13 . Th i s  a s sump t  i on may be j us t i f i ed on t he g rounds t ha t  t he ga i n s to 
ga the r  i ng th i s i nf o rma t  i on are h i  g he r  f o r  f i rms t hen for i nd i  v i dua l con s ume r s .  

14 . We a s s ume t ha t  t he second-o r de r  cond i t  i ons are fu l  f i l l ed , an a s s ump t  i o n  
t ha t  i s  n o t  t r ue i n  genera l f o r  a l  l F (e )  and d (  p )  . S e e  a l so foo tno t e  23 . 

1 5 .  I t  s hou l d  b e  emphas i zed t ha t  we a s sume a s i  ng l e  p r i ce equ i l  i b r  i um .  
Al  t houg h  t h  i s  a s sump t  i on ma y  b e  ea s i l  y p roved f o r  t he case o f  n • 2 ,  we 
have no t ru l ed o u t  mu l  t i  -p r  i ce equ i  l i b r i a  f o r  l a r g e r  n .  Th i s  i s sue i s  
d i  s c u s s ed i n  more de ta i l i n  Sect  i on I V . 

1 6 . S i  nce  , 

J { 1 F (e )  } "
- 1  

f (e ) de • 1 /n .  -

1 7 .  Of cou r s e , i f  n • • ,  t he n  p (n ) • c a s we l l .  

1 8 .  The s e p roo f s  are due to Ro be r t  W i l l  i g and J a no s  Ga l ambos . Any rema i n i ng 
error s  are ou r own . 

1 9 .  C f  . W i l so n ( 1  977 )  f o r  a s i  m i l ar resu l t  i n  h i s  compe t i t i ve b i dd i ng mode l  . 

20 .  I n  Ha rt ( 1  979)  , the ra t i o o f  cus tome r s  to  f i rms i s  t he c ru c  i a l  i s sue . 
Here , an i ncrea s e  i n  t h  i s  rat i o  wou l d  l eave p r i ce una f  feß ted . 

21  . O f  cou r s e , i f  a d ve r t  i s i ng i s  t reated a s  a f i xed cos t .  the pe r f ect l y  
f ree en t ry cond  i t  i on i s  not Se t i s f i ed by • zero zero p ro f  i t  equ i l  i b rium. 

22 . Symme t ry may be s hown by der i v i ng h (à )  . the dens i ty o f  H(ϙ ) . u s  i ng a 
convo l u t i on w i t h su b s t i  tu t  i ons Ǉ s e - e 2  a nd އ a  e 1  + e 2 .  W i  t h  a 1 i t  t l e  

1 
man i pu l  a t i  on ,  i t  c a n  be s hown t h3 t  h (á )  • h (  -â )  . 

23 . Fo r t he second -o rder 

(.p .
I

I 

cond i t  i on fo r p r o f i t -max i ã i za t i on t o  ho l d ,  we neec 

a2  . .a2'lf-:r:-:r •  2 - c) K < 0 .  
3 p .  3 p .II 

The f i  r s t  t e rm on the r i  g h t - hand s i  de mu s t  b e  n e gat i v e . Ther e f or e  , a s u f f i c i e n t  
cond i t  i on fo r t he s econd - o r der  cond i t  i on to ho l d  a t  t he s i ng l e  p r  i ce equ i  l i b r i um 
i s  tha t  t he second term i s  a l so nega t  i ve .  Ex p r es s i ng t he second term i n  t e rms 
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of t he u sua l f (e )  den s  i ty ,  a fa i r l y  weak s u f f  i c  i en t cond i t  i on for the 
second t e rm to be nonpos  i t  ive  i s  tha t { f (b ) } 2 - { f (a ) } 2 ύ 0. 

24 . A s i m ila r analys is  can oe u sed 

cos t s  . I f  < c 2 , t hen i t  can b e  s hown t ha t  p 1 p - >
c 1 1 c1 
p2 • c

2 , and  tha t t he l oÛ cos t f i  rm · has  a ǆ c:1 ) /pl" 

�5.  By per fect  i nfo rma t  i on we  mean t i1a t (e . g .  , al : 0 
or  G : 0 )  . 
26 .  The c l as s i c  s to ry of  spur  i ou s  p roduct d i  fferen t  i a t  i on concerns  t he con
sume r who fo rms a fa  l s e  be l i  e f  t ha t  one a sp i  r i n  b rand i s  s u pe r  i or to another  
a f ter it  re  i i eves a m i l d  headache and t he 1 ' i n fe r  i or 1 1  b ra nd does  no t re l i eve 
a mo r e  ser  i ou s  one . Th i s  s tory  may no t be too far  fetched : Even a p l  acebo 
ach i eves a re l  i ef ra t e  of  a rou nd 4 5% compa red to a re t i ef ra  t e  of  a round 

SO% for actua l  a s p i  r i  n (Food and D ru g  Adm i n  i s t ra t  i on ( 1  977 )  ) .  Such s pu r  i ou s  

product d i  fferen t  i a t  i on has been sugges t ed by a numb e r  o f  w r  i t e r s  i nc l ud i ng 

Chamber !  i n  and Ga l b ra i th w i  th respec t to a w i de va r i  e ty o f  cons ume r p roduct s 

such a s  bee r  , detergen t s  , l emon j u  i ce ,  and even sof t  d r i n ks  . The expe r  i 

mental ev i dence i s  i n te res  t i ng on t h  i s  po i n t .  B l  i nd tes t s  o f  con s ume r s  ' 

preferences  af ter  use  do no t r ep l  i ca te ma rket  sha re s  . I n  add i t i on , t hey 

va ry acco rd i ng to whet he r  p roduc t s  a re l abe l l ed w i t h b rand names . See 

Tuc ker ( 1 964 )  , McConne l  l ( 1  968 ) , Mo r r  i s  and B ronson ( 1  969)  , anc Mon roe 

( 1  976)  fo r ev i dence  ; Schma l ensee  ( 1  979 ) for  a re l a ted mode l  ; and C raswe l  l 

( 1  979)  for  a good d i  scus s i on o f  s.ome o f  the po l i cy imp l  i ca t  i o n s  of  th  i s  

p henomenon . 

27 . The l eve l of  t he expec ted  bene i f t s  o f  sea rch w i  l l  be a l  tered , o f  cou rs e  . 

28 . C f .  the so l u t i on s  of  Sa l op and S t  l g l  l tz ( 1  977 )  and D i  amond and 

Rothsch  i l  d ( 1 979 )  . 
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• 
Jeffrey M .  Perloff 

S tev'en C .  Salop 
• 

In the acc::mpanyi..oox; ?ap::I" , ·..;e ar.alyzed a rro:iel of i.."'.fo:onational market 

;:c'Ner for a h:m::genoous camo:li t'j .  L'1 t..llls r:ote , t..ŀe fonnal structure of t..1.at 

r:x:del is reinter"t=reted ani applied to market FO'Ner' arisin; fran p:rcd.uct differ-

entiation . In par-..icular, we srow t..1e fonna..l equivalence of t..7ese t'....o sources 

of :narket r:ower . 

Cor..sider t.Łe folla.-r..... ݿ roc:del of consurrer prefere."1Ces for 

Or"an.::!s i:. a ?rO=iuct class . SuP£=0 s e  t..'lere are an unlirni ted nunl:er of distinct 

::;cssible :::ra."l:!.s i...'id.exed by i = 1 , 2 , . . . .  Each co:nsurrer atuches relative 

va.l:;es :o t.:-.ese bra.r-C.s accord.i.nq to b.is / = (6  " ,  

t..":e r...a=ϋ<et ccnsists to a large nunber of (  consuners ar:C. sup;:o se ( 11ބ

t..łt n br"'-Irls ( i  = 1 ,  2 ,  . . .  , n  ) are available . Deroti.n; the jo int de."''S i.t'J of brand 

preferences by g(.z_l , where an elanent of g (�_) is an i.'"'.dividual preference v ec'"0r 

1, t.."len t.":e pro;:or-..ion of cor..su:ners wro (weakly) rrost prefer sare brand i is give.'1 

by t.ހ order statistic , 

( 1 )  	 Pr ( S  . > max s . l = c:; ( e  . , e .  , • . . . , e . l
0 =- 	 J 0 0 ށj ia 

..mere G (Ħ) is t.lje C'..::rnulative distr ibution :f..mcti.on to t.7e density g (ħ) . 

y 'Cniversi'=J of Penns-jlvania and Federal Trade Ccmnission res?'=C'"..ively . P e r 1  o f f  ' s 

·...ork was par-..ially supp:lr"'.ed by t.'1e The opi.'"lions expressed here are the vie<HS 
of ރނ aut..Ńrs and do not necessarily reflect t.'1e views of The Commi ss ion , individual 

ccr:lnissioners o f  other staff :ren!:ers . 

http:supp:lr"'.ed
http:accord.i.nq


· 
ǅ l.  

vec-.... o::: v I  .I 

( 2 )  

(3 ) ( 2  . )  = ::  ( S  )
l. * 

t'M:l !:rar..ds , say i ar.d ;.; I are i.ce."lt:ic:al , 

i : l r z I • • • 

:-:av e 

r iݽ= ,  : an: : .. :.. = Ǆ (n + 1 )I 2 .  

is ir.t.e;er value:! onl :'l > :!"" i  
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T1':us , t.':e joint density g (  đ) for available brarrls i == 1 , 2  , . . .  , n  is 

;iven by 

( 4 )  

W':rler this s;ec.i! .icat.ion , each brand is rrost pre£ erre:i by an equ.aJ. (1In ) 

share of oor.surrer s in the mar!<et . As will J:e srown below, .it also entails an 

ide."'ltical denar.d :unction for ead1 brand offere:i in t.Ēe :nar!< et . 

We captUre oonsurner danan.d as follows : Each oonsumer ch:::oses the brarrl 

t."lat maximizes his net S'lll"?lus s .  arrong all bran:is offered , where
l. 

( 5 )  s . :: 9 .  - 0 i == l , 2 ,  . . .  , nl l • i  

its S1.JI?lus is given by 

( 6 )  max s .
li 

Of course ,  given prices (p 1 , p 2 , • • • , pn ) ,  even t.'1e J:est buy may give negative 

surplus ( s  < 0 )  I or surplus less t:-ݼ sane oērtunity value v,  if "outs ide gcods" 

are L'1Cluded in t..'-:e analysis . Because outside go:ds ccrnplicate t.lje analysis 

considerably , •.ve take t.'le rrore restricte:i approach here tr..at e.xac""....ly one unit is surely 

='-'Ic.\;a'5€0. .  Of ocurse , even if outside gccd.s '.Ye.r e  included , t.hJ. s cne uni t  �urchase 

·...auld oc::'.lr if a ǃe sufficiently large . y 

y See Salop (1979)  for an analysis of equ.ilibri\.m\ wit.Ĕ outside gccds .  For.rally , 

if e:ni."l > Pmax + vI  '··•here 2m.in is the lowest fOSSible value for ead'l ei L"l g ( 6 )  and 
?.tax exceeds t..1-J.e higr.est price charged , t.l;:en 8 is " su  fficie."'ltly large " to allow us 

to ig!X)re outside go:d.s .  
- 3 -
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( ,.., pro%rtion 
.;- l  - -

j'rr G ,,i J j 

?.., • •  

? ,  ... 

Ji i .; 

Q ,  (p, I I • • • I ?n ) 

given ?rices , ':::l 1 • • •  1 ':::l ) for t.:...e n available br3..'"Xis ,  tl"'.e
ǁ 2 . :1  

\ I ', .. , ?r ( S  , ::> :::ax s )-l 
 i ݶ ,;.

2 "" 5 ' ) } g (6 . )  
ǂ .l  .l de . 

.l
+..... 

.l 

:a5e t t..•.e ex;ec-..a::i ::-arket sr..are for ::rani i I wi"'.i.c.":. '....@ der.ota '::y Q ,  (? ,  1 ? , 1 • • • r ).. "'l. 

:> I • • • f 0 ) ?r ( s  > :n:x s  . )  . l · n  = 
i ݷ l. 

j ݸ i 

( 9 }  (p ,  ., C)
l J. J. 

) e ;i:.ren '::y di:: ݺݹ• s ;  ) :'his =.;=pr-_.ac!"l •...ould a.llo,.; :,.;.,_a ccr.s c-.:;c--..i.on ot a 

":=epra..sen-:.ative C:rl.Sl...-rer " :n::Ce.l 1 follcwi.� Spa.r.ce ( 19 7 6 )  ani Jix.iݻ-Stiglitz ( 1  977 } . 

- 4 
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?rorosit.ion 

If the equilibrium concept is "Nash-in-prices , "  that is , if eac.'1 f.i..rn 

max.i:nizes e:q:ected profits given a conj ect::..lre of fixed prices for all other 

f.i..rns , t.. "len by diff ere."itiati..n:3' equation (7 )  an:i rewri tin; , we f'..ave the MR = OC 

corrlition , 

(lG ) Q i(pl , p2 , . . .  . , pn) 
p . = c -

; pi 

i =  l , 2 ,  . . .  , n  l. 

FollCJWin; ?erloff an:i Salop (1980 )  , the followin; pro;:osition is i."!lnedi ate . 

I :  If g ( S  ) is continucus ( oo  mass ;oints )  on a finite supt:Ort , 

and if t..¶e secon:i-order con:i.it.icn is satisf ied , t.'1en a unique sin;le price equilib-

r i ·¸ Pt = 2 \ n )  o b t a i n s  for an 

(l.l)  p (  n) = c + 

n - z 
(12) M (  n) = n (  n-1 )  {G ( 6 )  } .  { g ( 6 )  } 2  de 

n- f irm in d u s  t r y  , wh e r e  

1 
M (n) 

y To make (12)  cc:rnparable to t.'1e notation in Perloff an:i Salop , let 

G ( 3 }  = l-F (  8 )  . 

- 5 



:-t (n)  C 4 l  ? (n) = c .... 

?ro_f ere."lCe int.e!'.si-:y can ::e fݳe:i as follcws . Cenct.i.ng the typical 

( lJ )  

c(15) liln.it ? (n)  = 
:'1 .  ::D 

val.ݴt.:.on l.evel eve."l as 0 ._ 

,.- 0 
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That is , as the level o f  fixed costs approaches zero , r:e:onitt.ing an L."'lf i.'1i te 

rrurnter of brands each earni.'1g ron-negative profits (perfectly free entry ) , t."le 

equilibrium price approaches the ?=rfectly COitlf€titive price , even th:n:.�gh o:::mstJm!!rS 

have dist.i.rx:t brand preferences . This corre.sp:mds to the results rep::lrted 'a'j 

Hart (1979 ) • 

It stould ee roted , 'rt:Mever , t.ít if the rnaximJm valuation ( the \.lPJ?& limit 

( 8 )  is finite , then t.'usor. the dara.i.'1 cf g ( 6 }  ) is unt:ounded and if lim ( :3 )e ... Q) g 

result does rot obtain , as stated 'a'j Theoren 3 in Perloff and Salop . nus 

corresponds to a situation in whlc..ݲ the valuation of the rrost-preferred brand surely 

beo::rnes Ul"..l:::cunCed (lim (max e . l • :o) • 

c::oN::::UJSIONS : 

By rei.-:te..îret.ing the variables '..lSed L'1 Perloff and Salop , 'He have sOOv.n 

t:.."le for::tal equivaler.ce of rrarket p:;we.r arising fran prcduct di::::erentiation and 

a m.mber of significant limitations , pa.rtiC'Jl arly inelastic individual demands 

and the absence of outside goods , it is suggestive of the type of results t:..ít 

could ee obtained in a rrore general frarre...ork . 

A seccrxi ap;:eal of this analysis is that it suggests a fairly general frame-

o;..ork t:..�t might :per:n.it t."le synt."les is of a nunber of ccrnp:ting rrodels of rrooop::llistic 

c:ornt=etiti.on. In t.llls context , t."le m::del here is Chamberlinian in nature ; eve...ry 

bran:i o:::rnp:tes with every other available brand . Alt.Jxlugh the rrodel explicitly 

cor.s.iCers di::::erences in t.'le ?references of individual consurre.rs , a " ::-epresentative 

constli't'er" m::del o f  t.'le SJrt analyzed by Sp:...T1ce ( 1  976 ) and Dixit and Stiglitz ( 1  977) 
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a;:p ... ·..;ac.� , 

con.st ... "'!'S.r ·;aL.:.aticn 

-::a.y ::e obtai."'led by t----eati.-:g t."le jo.i."'lt pre£ erence ce.r.si t:y g <.χ) as the "  " ateݾ

ªeferences of a rgprc_sentative cor.sumer . 

T!"'.e un:ierlyi."'lg ϊct space of brand att=ibutes is iqrx:Jred .:.n t.lti.s analysis . 

!."l addition , t.ݫ Fal"""..ic.J.lar fom of preferenc:u here arxi t.ݬ manner in wt'lidl 

ant::'"J at::ec-.....s cet>ar.d sug;ests a set of speci..a.l as.st...-r!;'tions on bran:i b:ru.lat.icns 

φ.:ct. s-ݯce ,  9:l ':.�....at on an average c::n-�s ;et adC.itiona.l utili':)' ·..men ':':CZ'e 

xan::.s ars available. Tb.at t."le eensit:y o f  brand ªeferences gi (6 )  is rot altered 

~n ent--y r�esents an asSt.....-;:tion t.ݰt b:r'an:is are rot reforr:ulatsd or eo rot 

.:U tb:rugh e-na-.ry c::nsur.er :;as san:a :rest :-re:fer=ed =rar.C i.."l t."'.is 

::oncept of " localized" o:::mp:tit.:.on (or , " li."J<e:i oligoωly" ) in s:-..at.:.al co::;:etit.ion 

is rot capi:'-l.ψ '::y t.'1e :=eat:nent For t.l;.a e ,  a sanewhat di!!erent st.::-.:ƿJ:e 

e ?laced on :."l ::ar""...ic.Jl ar.:: ݩ ,  in t.ݪse :;cdels , ;ve.:ry 

has exac-..ly or..e ::rane. �.:a.l ':0 scrre ݭ::-ax ar-.d all ct.':er ::rar.cs are 

less valued ac::oݵ....i."'lg to sc:me canpansa.ti.on (tran.s;crt. cost) �.me--ion . I."l 

a&ii.tion , S'.JC.ݮ :rodel.s al9:l rral<e pa.r-....ic..llar asSU't':F"'....ior.s a.b::lut fc:c:ulation symre t..-y 

ar.d refo i::':Ulaticn after entry . 

t."le 

here . 

t.":e ::refererݱ censit"] . 
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