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TOrARDS A “ORE GENERAL

THEORY OF MOWOPOLISTIC COMPETITIONS

J.E., Stiglitz

1. Introducticn

The publication in 1933 of the books by Chamberlain znd Robinson on

. monopolistic and imperrect competit;gn_was heraldad as the beginning of

~a revolution which would replace the clearly unsatisfactory perfectly

competitivevequilibrium theory of classical zconomics. Their theories
were to micro-economics what Keynes' theory was to macro-économics. Yet
twenty five years later, the theory of monopolistic competition had been
rclegated to a "specizal topic" within tha typical graduate
micro-economics course: the perfsctly competitive model still occupied
the ésntéal place. It was semmingly a revolution which t‘ailed.1

Yet, some forty years later, theré appears to be a sudden revial of
interest in the theory of monopolistic competition, with recent papers
by Stern (1972), Eaton and Lipsey (1975, 193H), Dixit and Stiglitz
"I 2 indebted to C. von Welzaker, T. Omari, A. Dixit, B. Nalebuff, S.
Salop, R. Porcer; R. Willig, A. Postlewaite, M. Perry, R. Koenker, M.

Rethschild, and A. Weiss for helpful discussions. Research support from
the National Science Foundation is gratefully acknowledged. This paper

was completed while I was a Visiting Scholar at the Hoover Institution.

1Cne can speculate cn the reasons for the failure: it was the Keynesian
revolution,. though based on imperfectly articulated theory of imperfect
compstition, which dominated the scene in the immediate pre and post war
pcriods., The perfectly competitive model was more amenable to
methemztical analysis, or at least it appeared so, and less thought and
knowladge about e¢concmic structures wzs requirad to model it than to
modsl an imperfectly competitive zconomy.



(1977), salop (1979), Spence (1976), Stiglitz (1976), Lancaster (1975),
Hart (1979), Willig (1973) as well as a book length treatment of the
subject by Lancaster,? Here, I wish to set out why I think the
development of a better theory of 'monopolistic competitidn is important,
to deseribe some of tﬁe major results obtained so far, to relatg the
alternative approaches to one another, and to indicate soms directions
for future research.

Though in the analysis below, I identify a large number of factors
’ yhich affect the nature of the equilibrium and its welfare properties --
including the ability of firms to price discriminate and the existence
of rent differentials to compensate for differences in transport costs
- probably the most important factors are those that affect the degree
" of éompetitiveness in the market: the presence of sunk costs (as opposed
to Just fixed costs) and the presence of a large number of "neighbors“
(as Opposed to just two, as in the one dimensional locational models, )

- The assessment of the implications of sﬁnk costs requires a precise def-
inition of equilibrium. We develop below several alternative

definitions. One definition involving the concept of latent firms

provides a resolution of the stability problems noted by Salop (1979),
and leads to zero profits, as suggested by standard contestability
theory (Baumol) (1982); with sunk costs, we shdw, however, that the most
natural definition of equilibrium is consistent Qith positive profits.

wWhether profits are driven to Zero or not, market equilibrium is not, in

general, pareto efficient.

2Th13 1ist is not m=ant to be exhaustive. ther studies will be noted
below. .




The fact thzt in the Dixit-Stiglitz-Spence model, e€ach firm has a
large number of compstitors is the reason that we would argue that it
more 2dsquately czptures the spiéit of the Chamberlinian analysis of
monopolistic competition than do the simple locational models which have
been the center of analysis to date.

We alsc provide here a new model, a multi-dimensional locational
model, which shares the virtue of the Dixit-Stiglitz-Spence model that
'each firm has many competitors, without having (what may be) the vice of
ali firms being equi-distant from each other. The central welfare
propositions zare shown to be critically dependent on the dimensionality
of the "characteristics" space.

. -Though most of our analysis focuses on a comparison of market
allocaﬁions with socially efficient allocations, we also present a
comparison with the monopoly equilibrium. We show that under plausible
conditio&s there is a tendency for a monopolist to locate his stores

even closer than they are under monopolistic competition.3

Part I: The Central Issues

2. On the Importance of Monopolistic Competition

The thscry of monopolistic compstition begins with two basic
observations:

1. Most firms are price setters; if they raise their price by a
small amount, they will not lose all their customers, as predicted by

the perfectly competitive paradigm. Firms thus have some degree of

BWe investigate this comparison for only one specific model; the
validity of the conclusions for other models remains a subject for
future research,



monopoly power.

The limitations in competition may result either bscause only one or
two firms produce a given commodity, or because transporE costs make
somz firms (stores) more accessible than othsrs4; or because individuals
are uninformad. .

2. In most industries, there is not a natural monopoly; if there
are profits, the profits will attract'entry. Firms are thus embedded in

-a competitive environment.

These two observations would, I think, generate little dissent,.

What is not so clear, however, is the conclusion to be drawn‘frbm these
ﬁﬁb observations that, in many market situations, the perfectly
cdmpetitive péradigm is inadequate and inappropriate, It is inadequzte
bscause it leaves unanswered soﬁe of the mest important questicns, e.g,
concerning how many and what commodities get produced; it is‘
inéppropriate because the welfare Judgments (the Pareto optimality of
the market allocation) zand predictionév(e.g; concerning the effects of a

change in the size of tha market or the effects of the imposition of a

tax) may be misleading and incorrect.

3. The Basic Issues and Insights

There are four important classes of thaorems concerning monopolistic
competition:
(a) Velfare theorems: how can we describe the optimal allocation

of resources, and how cdoes it compare with that of the market economy?

From a general equilibrium perspective, this is just a speeizl case of
the more general case of a limited number of firms producing a
commodity, where the commodity's description includes its location.




(b) Existence and stability theorems: under what conditicné does
“he monopolistically competitive squilibrium exist, and when is it
stable?

(¢) Lizmit theorems: as the number of firms increases (say as a
result of a reductionlin fixed costs), does the economy converge to the
" compatitive equilibrium?

| (d) Characterization theorems: what is the effect of a change in,
‘say, tzxes or population, on the market equilibrium? '

| Underlying all the analyses is the assumption that there are
important -returns to scale, which limit the set of commodities which can
be produced within the\economy, and force the economy to make important
decisions concerning the varisty of commodities to be offered,3,6

In.all of the issues, there appears to be some controversy: while

Hotelling (1929) and others have claimed there is too little-product
variety..the general presumption (see Kaldor) has been that the market
:provides too much product variety, Bf confrast, Dixit-Stiglitz have
récently provided a model in which they have argued that in a central
case the market provides the optimal amount of preduct diversity.

While Chamberlain and Dixit-Stiglitz have claimsd that as the number

5Thus, analyses of differentiated competition which assume constant or

diminishing returns to scale in production miss the essence of the issue
with which we are concerned here. (cf. Mas Collel (1975)). '

Tne existence of some degree of increasing returns impliss that the
standard Arrow-Debreu model is not directly applicable, There have been
some attempts to extend the standard model to situations with some
degree of increasing returns. (Dasgupta - Ushio, Scnnanschein and
Novshek; Grossman [1979], Baumol, Panzer and Willig [1982], and
Baumol[1980]. One of our objectives is to delineate situations where

increasing returns gives rise to imperfect competition, from those where
it doss not. ' ' :



of firms in the e€concmy bacomas largs, the économy may not converge to
the competitive equilibrium, Hart has claimed that it will,

To those who are not specialists in the rield, the viriety of models
with their contrasting results may Seem bewildering: where are the
undarlying principles, the basie economic insights? How can we acéount
for these cifferences? |

There are, I think, two basic insights that pervade 211 ths models
- that have been formulated,

First, if variety is valued, either because individual tastes
differ, or because each individual values variety, then both the optimal
and market allocations will entail production at outputs lower than
those which minimize average cost: it is worth paying something for
variety. Thus, the naive argument that mcnopolistic competition is
Inefficient simple ‘because . production does . not occur at the hinimum
point on fhe average cost curve, is incorrect

Secondly, in a market economy, firms enter when there are profits to
be m:de; from a social point of view, introducing an additional firm is
desirable if the "surplus"7 created thsreby is positive. The profits
of a marginal firm and the surplus he creates are not in general
identical, and it is therefore not surprising that in general, the
market solution is not optimal, The relationship between “re two,
however, is not simple, and this is the reason that different
parametérizations ;ppear to yleld different results.

There are two factors that we can identify: (1) If there are

In the formal analyses belou we do not use consumer or produce
surplus; we are uszng it here only as a simple heuristic,




profits, competitioﬁ will result in entry driving these profits down to
zero.8 This dissipation of rents through entry tends to result in there
being too many firms. In particﬁlar, the profit of the firm does not,
in general, correspond to the net change in profits in the economy as a
whole: Some of the customers (and the associated profits) are captured
- away from other firms. (In a perfectly competitive economy where price
equals marginal costs, these interactions have no consequences; here, in
'general, price exceeds marginal costs, so these effects can be
imbortant.)9 (2) On the other hand, a new entrant -- increased product
variety -- usually raises the welfare of some consumers, since the firm
is an imperfectly discriminating monopolist. Since the firm cannot
éppropriate'all the consumer surplus associated with the new product,
there will be, on this z2ccount, insufficient incentives for product
| diversification. -
'Thesé different effects may operate, with different strengths, in

Hdifferent parts of the product spectrﬁm. Tﬁus. it is conceivable that
thare may be too few firms producing "speciality products™ and at the
same time too many firms catering to the mass markets. Much of the
subsequent formzl analysis is an attempt to capture these intuitions and
to identify those characteristics of the market equilibrium which are

impcertant in determining whether there is likely to be an under or over

supply of variety.‘o In particular, we identify three factors which are

We discuss beloW some circumstances in which profits are not driven -to
zero.

9Readars familiar with the public finance literature on the incidence of
a tax on one sector Iin an economy with taxes (or distortions) in other
seciors, will ses the parallel. (cf. Atkinson and Stiglitz (1980),
Harberger (1974)) and Greenwald and Stiglitz (1984).)



critical:

(a) The nature of competition among the firms, e.g. does each firm
have'oae or two close éompetitors (with possibly a largeiinumber of more
distant competitors), or dces €ach firm have a large number of firms with
which it is competing directly. |

The number of close compstitors is important for two reasons. Khan
there are only two neighboring competitors, the-assumption that the
-firm's competitors will npt react to his acticns is less plausible than
when the firm has a large number of competitors, from each of whom he
can draw a few customers if he lowers his prices. Secondly; the
elasticity of demand may be larger 1f there are a large number of firms
with which the firm is compsting directly, and @8 we shall see, the
magnitude of the elasticity of demand s an important determinant of
whcther there is .an under or over supply -of variety.

(v) The ability of firms to price discriminate. Though we had
expected that the greater this ability, the less likely there is to ﬁe'

an undersupply of firms, the effects of an improved ability to

discriminate turn out to be more subtle and complicated.

(¢) The nature of fixed costs -= whether they are "“sunk" or not.
When they are Sunk, early entrants into zn industry can take a position
(a location, a product niche) which ensures to them a profit, but which
can still deter entry; if they are not Sunk, profits will be driven to

2éro, and hence there is a greater likelihood of an oversupply of firms.

As we shall see, some of the popular paramsterizations in the
literature implicitly make assumptions concerning the relative stength
of the two effects which we ldentified z2bove as giving rise to an over
or under supply of variety.



4, The Prcblems in Mocelling

There is no theory of monopolistic competition which has the
apparent (but deceptive) generality of the pure competition model.
There are three critical problems in developing a good model:

a. Characterizing the Product Space. One of the central issuess, as

" we have noted, is what commodities are, and what commodities should be,
produced. 1If cne had a completely detailed specification of tastes and
'technology, a well defined welfare criterion, and a well formulated
eqﬁilibrium theory,‘one could calculate the welfare'opﬁimum and contrast
it with the market équilibrium; One could then list the commodities
thch aré not produced, but should be, or are procduced and should not
5e,- Economie theory, however, must be concernad with more abstract
characferizations.of the commodity space, and it is here ihat we run
into difficulty: how do we describe the set of all possible
commodities, and on what characteristics should we focus our analysis?
~ Commedities differ both with respéct to the technologies with which
they ére produced -~ the importance of fixed versus variable costs, and
of sunk costs -- and demand characteristics. Three approaches to
modelling demand characteristics have been taken in the literature: the
locztion model (Hotelling); the characteristics approach (Lancaster);
and the general utility approach (Spence, Dixit-Stiglitz).
Unfortunztely, it turns out that the kinds of results obtained depend
critically on the'particular pafameterization chosen.'! Much of our

discussion later will focus on the special properties of each of these

11In a recent Oxford B. Phil thesis, T. Omori has provided a framework
which includes zall of these as special cases.
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models,

b. The Nature cf Markst Equilibrium, The essential feature cf the
perfectly compstitive model 1is that firms believe that tha prices at
which they can sell their goods will not be affected by the quantity

they produce. The essential feature of monopolistically competitive

mocels is that firms believe that they face downward sloping demand

schedule for their commodities.

Cn the other hand, we explicitly ignore here strategic interactions.
' This is what differzntiates monopolistic competitive models from
olisopoly'models. (Whether the assuniption of no strategic interactions
is plausible in simple models, such as the circle location model, where
each_firm has only two neighbors is c¢ebatable. This is one of the
markéd advantages of the Dixit*Stiglitz—Spenée approach, as well as the
multi-dimensional location model .described below.)

¥hat 13 critical for the nature of the equilibrium is firms' beliefs
(berceptions) concerning the demand cﬁrves; We would, of coufse, like
these beliefs to be "reasonable" vOne property, that all analysts agree
upon, is that firms believe that their &emand curves pass through the
ectual {price, quantity} combination they realize. There is some .
controversy, however, about what are reasonable hypotheses concerning
the slasticity of the demand curve., As Chamberlain recognized, this
depends critically on how other firms respond to the action of the given
firm, Two classes of models have been extensively investigated: those
in'which firms are price setters and those in which they are quantity

setters,12 " (Some (Dixit-Stiglitz) have focused on the limiting case

-5
“F

Since normally, if the rival fixes his quantity, as the competitors
A (Footnote continued)
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where there are sufficiently large number§ of firms that not only does
each firm believe that it ha; rro effect on the other firms actions but
also that there are so many firms that the income effect of its price
cnange can be ignored.) There is, of course, no reason to limit
ourselves to the extrémes of price or quantity setting., Firms could set
) supplybfunctiqns, spacifying how much they would supply at each value of
the market price. (See Grossman [1979].) Koenker and Perry have
"examined the case whefe the action of the firm gives rise to some

conjectural variation on the part of the other participants. All of

these approzches are consistent and there are market situations where
they may provide a good description. What I find less persuasive are
mixed cases, for instance where it is assumsd thzt there are
sufficiently few firms that income effects cannot be ignored in the
calculation of demand curves, yet sufficiently many firms th;t each
assumesvit has no effect on the output or price of other firms!3

It is, of course, not only the number of firms which are important,
.but also their "compstitive relations." It is in this respect that the

Hotelling-Lancaster models differ markedly from the
Chamberlain-Dixit-Stiglitz-Spence models; in the former, each firm has
cnly two direct compstitors (although there may be a large number of

other possible competitors), while in the latter, each firm faces a

12(continued)

sales increase, the rivals price will fall, perceived demand curves will

be more elastic in Nash-price equilibria than in Nash-quantity
equilibria.

13Shor‘t1y after Chamberlain's book .was published, Triffin commented on

this unsatisfactory aspect of Chamberlain's analysis for the small group
case. ' K
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large number of compstitors, Tﬁis should have‘some important bzhavioral
implications, which unfortunately have not been pursuad in the
literzture. Moreover, it should be noted that while in the
Lancaster-Hotelling, énd Chamberlain models, goods can only be
substitutes, in the Séence and Dixit-Stiglitz models, complementarity is
2lso pessible.

There is a second characteristic by which market equilibrium may

- differ, which nas received only limited attention: most of the models
' assume thatvrirms can only cﬁarge a single price. But various forms of
price discriminatibn (including non-linear price schedules, commodity
buhdling, etc.) may be possible (particularly for location models.)‘”
Mény,cf the qualitative propositions concerning the comparisons between
matket equilibrium and welfare optimum are a consequence of an implicit, °
but unpersuasive, assumption that the former cannot dIscrimiﬁate. but
the Istter can,

c. The Welfare Criterion, Several approaches have been taken, with

differing assumptions concerning (i) the government's knowledge, (ii)

the instruments at its disposal; and (iii) the criterion to be used in

evaluating alternative allocations,

(i) Knowledge, Lancaster, for‘instance, assumes that the government has

full knowledge of tastes, and allocates resources making a full use of
tnis knowledge. Thus, if there is a change in product variety which

makes someone worse off, he can and, in Lancaster's anaiysis, will be

luTha eritical role of ths fqrm‘of the price schadule charged by firms
Wes made clsar {n Stern's analysis using the locatioh model.
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identifisd and compensated. Lancaster can thus consider the seot of all
Pareto optimal allocations.!®

Although this seems possible in those situations where individuals
differ only in locztion (and so it is only transport costs with which we
need concern ourselveé), when individuals differ in tastes this seems an
- irrelevent criterion.’s_ All individusls would claim to be those who
need to be compensated. Appbcpriate criteria should make use only of
"(a) statistical information about characteristics of the population as a
whdle; and (b) individual information which can be revealeﬁ by the
actions taken by the individuals (e.g. purchases they make). The
ahalyses'presently in the literature do not, unfortunately, take this
éﬁproach. The extent to which this would alter the kinds of conclusions
obtained is thus an open question. (To call this kind of welfare
analysis secénd best seems inzppropriate. Costs of information are no
more a réflection of zn imperfection than iS»the fact that it takes

inputs to produce outputs.)

(ii) Instruments and Constraints. In the previous subsesction, we noted

the critical role played in the analysis of the market allocation by the

1SHe fccuses cn one special allocation, the uniform utility level; he
unfortunately does not show to what extzant this results are dependent on
this assumption, and does not discuss the meaning of the implicit
cardinalizaticn of utility which he employs.

Lzncaster 21so considers some of ths "second best" allocations to be
described below,

GSome readers have suggested that the full information (compensation)
comparison 1s the appropriate cne for assessing the validity of the
claim that the market provides firms with the incentives to provide an
efficient resource allocation; Adam Smith's invisible hand is supposed
to lead firms to acquire the requisite information for an efficient
resource allocation. )
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assumption that firms must charge a single price and cannot
discriminate. Similar remarks are relevant here,

Dixit~Stiglitz and Spence have considered welfare optima. where the
government faces zn additional'constraint: it cannot provide lump sum
Subsidies to firms. fhis is meant to capture the notion that in a
décenhrallzed economy it is difficult to ascertain what a firm is; one
can provide subsidies to inputs or to'outputs. But if each production
-unit were to receive, say, a fixed Subsidy, then a firm would have an
;ncentive to divide, a2nd call Itsélf two firms.

In all of this, the objective is to engage in fair and appropriate
ccmparisons: if it is argued that the government can ascertain
differences in tastes, then it is reasonable to assume that the private
sector can., If it is argued that the private ssctor must charge a
uniform price, it 1s plausible that the government faces a similar
cohstrainﬁ. Many of the comparisons found in the literature appear to

be, at best, misleacding cn that account.

(1ii) Objective Function, Most of the literature has not bzen concerned

with pareto optimality, but has evaluated alternative allocations using
a utilitarian (or social welfare) approach. This approach has failed to
emphasize the important distributional effascts of alternative choices of

product mixes.!? Dixit and Stiglitz and Spence and Stiglitz (1974)

There are some cases where at least one version of utilitarianism and
Pareto optimality coincide: consider, for instance, tha case where
indivicual tastes for each ccumedity group are evenly distributed cver
an infinite line. Then, if the location of products is to be determined
randomly, the utilitarian allocation maximizes ex ante expected utility
providzd the location of the "centepr" commodity is determinad randomly.
If there zre a large number of commodity groups, with individual

. (Footnote continued)
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avold tnese difficulties by positing that all individuals are identical;
but whereas in the characteristies znd location models, each individual
consumes a single commodity, in the Dixit-Stiglitz-S-ence analysis,

individuzals consume a variety of commodities.

" Second Best Comparisons. Even after deciding on the relevant welfare
eriterion, it is nct clear how the comparisons between the'optimum
‘allocation znd the market solution should be interpreted. In some
situations, for instance, the market will charge too high a price for the
goods in the monopolistically cbmpetitive sector,. This reduces, of
course, the demand for such goods. Given the lower level of demand,
thene may bg, not surprisingly, fewer firms (and z narrower range of
product diversity). Is it more meaningful simply to compare the total
number of firms in the monopolistically_competitive sector 15 the two
allocatiéns, or to attempt, in the comparison, tovtake into account the
”different levels of aggregate expendiﬁure ih the sector, e.g. by asking,

given the level of expenciture on the monopolistically compestitive

sector, are there the correct number of firms?

Part II

The Basic Models

There zre four basic models of monopolistic competition.18 Although

17 .

. (continued)

preferences being symmetric, then not only does the utilitarian rule
maximize ex ante expected utility, it may also be ex post pareto
efficient. These are situations where, because of our strong
assumptions, we can ignore the distributional implications of product
choice; but if some individuals ;re always "outliers" then this may be a
less sz tiSfaCtOPY approach.



the mzthematical details of each are complicated, the basic structure of

mocels may easily be presented; this will €nable us to compare ths

(U]

th

relative strengths and limitations of the alternative approaches,

5. Tnhe One-LCimensional Location Model: Finite Line, Fixed Number of
Firms : .

We begin our discussion with the oldest of the models, the
one-dimensional spatial (location) model first analyzed by Hotelling.19
-He present the model in a slightly more general form than analyzed by
' Hqtelling.v Assume individuzls are located at different points along a
iine; each individual has a demand curve D(q) where q 1is the price he
.pays. We assume that transport costs from the place of sale to "home"
aéé proportional to the quantity purchased, so if he has to transport
the.goods a distance of t , and the transport cost function is (), '
> 0 then | |

q = p'+ w(t)
wﬁere p 1is ths price»qharged by the‘firmgzo
W2 do no; impose any additional restrictions on the transport cost

function y; it is tempting to assume convexity21 (" > 0). But there

18A fifth modsl, the imperfect information monopolistic competition

Tocel, is referred to briefly below in section 11, For a survey of some
of trese models, see Salop (1976) and Stiglitz (1979).

19Thus the theory of monopolistic competition pre-dated Chamberlain and
Robinson, '

onhis is obviously not the most general form: we could have postulated
q = q(p,t). This makes sense, for instance, if part of the costs of
transpertation ineluces spollage of the Purchased product as it is
transported. If the only transport costs are from spoilage,

Q= qw(t)

2‘If v" £ 0, a standard (non-mi xed étrategy) equilibrium may not exist,

(Footnote continued)
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is no 2 priori reason to impese this restriction. ! For instance, if
there ire a number of different modes of transportation, with each mode
characterized by & fixed cost and 2 constant variable costs per unit
distznce, then the transport cost function will be coneave. (See‘figure
1). When later we come to ths commocities interpretation of this mogel,
" since there are really no natural unlﬁs for measuring distance in
commmodity space, this point is even more important. Assume, for

" instance, that commodities differ in their color, and we measure color
a;bng the spectrum. Individuals' faverite color may be uniformly
distributed along the spectrum; but- there is no reason to believe that
the utility they receive from colers which afe away from their favorite
éslcr in the spectrum is convex in the wave length of light. (ef.
Stigler (1988)).

W2 assume further that the distribution of individuais along ths
line is ﬁnfrorm. and the:line is of fixed length (say 2). Finally, we
”assume there are two f;rms. Some of ﬁhese.assumptions are crucial, some

are not, 2s we shall shortly see.
With this model, we first ask, is there enough product diversity,
i.e. will the two competitive firms choose the correct locztions?

5.1 Locztion Ccmpetition

To answer this, -let us make two further (crucial) assumptions:
pric=s are fixsd (and identical) and demand is inelastic. Each
incivicual buys one unit, provided the price is less than or equal to

the reservation price u. Clearly, individuals will go to the firm which

21(continued) '
as we¢ shzll comment lzter.
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v(t)
t
Concave transportation cost function: transportation costs
are lower envelope of several alternative modes of transport
¥(e)

Convex transportation cost function:

marginal cost of
transporting goods an extra unit incre

ases with distance

Figure 1
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"is closest to them. Given any locaticn of one's rival, the optimal
lcceticn of the firm is half way between that point and tha center
pcint, It is immediate then that the only equilibrium is for both firms

to be located in the center: there is insufficient diversity. Given

that all firms are locat:d at the center, social optimality entails only

a single firm producing. Given the merket's failure to provide adequate

diversity, there are too many firms,22

5.2 Location - Price Competition With No Sunk Costs

Now assume that firms can compete on price and locatiQn. Let &% be
the location chosen by the (;rst fifm, L%* the location chosen by the
second, and 'E the location of the individual who is indifferent between
the two stores, as shown in Figure 2. Let p* be the price at the first

store, p** at the second. Then & is determined by
(1) " p*® + P(L** - 2) = p* + y(Q - L%)

5.3 Nen-existence of Equilibrium

Let us now assume that transport costs are a linear function of
distance. It is immediaﬁe that there is a discontinuity in the demand
for ths product as price is lowered for any arbitrarily specified set of
locaticns. If p* is sufficiently low thai at LX¥%, p¥ + Y(oEX ~ g¥) (¢
p**, clearly everyone gill purchase from him; while if at 2*,'p** +
V(%% - 2%) < p¥, everyone will purchase from his rival. The demand

curvss appear as in Figure 3. It is clear that generally there will

There is a sense in which there is no pure strategy equilibrium with
trree firms: each tries to be the outside firm, just "next" to the
center,
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exist no Nash equilibrium. Assume, for instance, that thay both locate
in the center as befcre. So long as there are positive profits, it pays
one of the firms to undercut the other, capturing the entire market.

But when prices have been lowered to the point where there is zero
profit, the other firm will not'produce; but if the other firm does not

produce, the first firm will raise its price. There is thus no price

setting Nash equilibrium (in pure strétegies). The reason for this, as

we shall see shortly, is that, under the assumption of linear transport
costs, the two commodities become essentially perfect substitutes.?3

5.4 Alternative Zquilibrium Concept: Mixed Strategy Equilibrium

First, however, we should note there is an alternative equilibrium
concept for which an equilibrium exists: there will in general exist a
mixed strategy equilibrium. (See Dasgupta and Maskin). Assume, for
simplicity, that the marginal cdst of production is zero. Assume,
mo}edver, that each firm locates at the center. Assume that one firm
uses a price distribution F(p). Then“the éxpected profits of the second
firm if it charges price p i;

p(1 - F(p)),
sinc2 he will have the entire market if his price is lower, and none of
the market if his price is higher. Thus, if
| 1 - F(p) = k/p
where p2k, the firm is indifferent between all prices greater than or

equal to k.

If there are n firms, then the firm obtains all sales if none of

23The non-existence of equiliprium with prices competition among
competitors with fixed capacity was noted long ago by Edgeworth.
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the other firms offer the good at a lower price, i.e. expzcted profits
are |
p(1-F(p))n~1
so the price distribution is
1 = F(p) = (k/p)1/n-1
" Assuming unlimited entry with costs of entry being K , equilibrium
| entails k = K.2% Thus, there is an indeterminancy of equilibrium:
. équilibrium is consistent with their being both a large number and a

 small nuaber of firms. But the probability distribution of the lowest

price

G(p,n) = 1 = (1-F(p))® = 1 - (K/p)n/n-1

¥

we assume risk neutrality and ignbre the discreteness of n.
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is unambtiguously adversely affected by zn increase in n
dG

=2n(K/p) (K/p)*/P"1 / (n-1)2 < 0

dn.

(since p > k). Competition unambiguously results in higher prices.2526

5.5 Critical Assumptions

In the construction of the basiec location model described above,

there are several critical assumptions, to which we now call attention.27

t

5.5.1 Elastic Demand Curves

Two of these assumptions are easily dealt with: the inelasticity of

25This particular.formulation has the unattractive feature that it

requires that there be no reservation price on the part of consumers.

But a slight extension of the modzl is consistent with there bzing a

reservation price. In particular, assume each firm has a capacity of a

and total sales are normalized at unity. Then expected profits are
ap(1-F(p)) + (1-a)pF(p) = k

so : v
F= (k=~ap) 7/ (1-2a)p

and we require

k/a € ps k / (1~a)
2°This analysis takes locaticn as given, and addresses the question of
equilibrium prices. A full analysis, with prices and location
dstermined simultaneously is beyond the scops of this papsr. W2 would
argue that the appropriate model entails determining location first, and
then prices; a simple version of such a sequential model is discussed

e (Footnote continued)



c¢smand and lirezrity of transport costs beth result in the gemand curves
havirng 2 rumber cf pesculiar properties. 1In partiéular. if demand curves
are Jownward sloping, then as the firm moves towards the center, the
"deliverec" prics zt the fringe increases, and this reduces the demsznd
on the fringe. It is ﬁhus possible that there exist equilibria in which

" the two firms co not locate precisely in the center.

"5.5.2 Convex Transport Costs

Tnis gtfect is reinforced if transport costs are conve#, i.e. by
placing his firm in the middle of his market area, average transport
costs are reduced even more than with linear transport, and hence demand
i$ increazsed. More importantly, the discontinuity in demand which
arises'when one firm undercuts the other disappears when the transport
cost function is strictly convex. If it is convex'enough, an
equilibrium can be assured. With elastic demand some of the gains from

Jreducing transport costs are appropriéted Sy the firm, and the market
demznd curve facing the firm is more elastic than if market area were
fixed. Hence, for sufficisntly eléstic demand curves and convex
transport cost functions a "diversified" equilibrium exists.28

Though the specific paramsterizations have a significant effect on

the nature of the equilibrium, the most critical assumption is the

absence of entry.

2§(continued)
briefly below.

27A critical assumption, to be discussed later, is the one dimsnsional
nature of the formulation. See below and Nalebuff.

28See Appendix B.
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6.0 Linear Location Model, Fixed Boundaries, Endogerous Number of Firms

Tne analysis so fzr has followed Hotelling in éssuming a fixed
number of firms. An essential aspect of monopolistic competition
thecry, however, is that there may be entry in fesponse to profit%ble
opportunities. The question is, whetheb the threat of entry serves as a
sufficiently strong discipline on the market place to ensure that there
_'ﬁill be zero profits; and if profits are driven to zerc, is it still the
| case that locations and prices will be chosen, in some sense, optimally?

The answer depends, in part, on the notion of equilibrium and whether

thzsre are sunk costs.

6.1 Contestability

In the argument for nohexistence, when thé firm raiéed iﬁs price
;Eové the competitive level, it ignored the obvious incsntive that
previded for firms to enter; and when'firms entered, thsy ignored the
ob?ious incentive that they prgvided for the existing firm to lower its
price. These assumptions zbout the failure of potential rivals to
respond are clearly unsatisfactory, in the particular circumstances
being considered. There are a number of possibie alternative hypothsses
which are at lsast as persuasive, particularly if the fixéd costs are
not sunk costs, Any firm which attempted to sell at a price which
generated revenues In excess of average costs would quickly be met with
entry. Though this suggests that the only equilibria entail zero
profits, thére may be many zero profit price-location pairs; which of
these (if any) are equilibria dspend on the precise definition of

equilibrium.
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Consider the following definition.

An equilibrium is dafined is a set of prices gnd lceations such that
there is no Incentive for a nsw entrant tb enter (if the entrant assumes
these prices and locations will remain unchanged), and such that jt does
not pay any firm to cﬁange its price location pair, given the price and
" locations of all‘other firms. An immediate implication of this

dérinition is that each firm must be making zero profits (if there are
"positive profits, there is an incentive for an entrant to enter at the
o sgﬁe location, and undercut the price.)29

With this dsfinition, it is pessible to show that there are
circumstznces in.which there would be positive resource savings from the
éStablishmsﬂt of a second (optimally located) firm, and yet the market

will nét do so; and there are other circumstapces. in which fixed costs
| are relatively high, in which the fixed costs of establiéhing a second
firm exeéed the savings in transport costs, yet, the market equilibrium
"entails at least two f;rms. When a sécond firm does enter, however, it

will not enter "on top" of an existing firm, as in Hotelling's analysis.,

30
(See Appendix A4).

6.2 Competition with Sunk Costs

The implicit assumption that locations are easily changed is clearly

29This equilibrium concept has ths unattractive property of postulating

"reactions" for potential entrants, but not for existing firms, There
is zlso scmething slightly unsatisfactory in the assumption that firms
anticipate entry, but entrants do not anticipate the departure of
unprofitable firms in response to their entry (recall there are no sunk
costs) or a change in price or location of existing firms. This
equilibrium concept is an attempt to model dynamic reactions within a
framework which is not explicitly dynamic. Developing an explicit
dynaric framewcrk would take us beyond this paper.
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nct vzlid for many commoditizs. (Hay, Prescott and Visscher). Assume
thzt once a firm's location is fixed, it is prohibitively expensive to
move.-l' (This corresponds, in the product space interpretation of the
model, that‘there are sunk costs in enginsering, making dies, product
design, ete. in deciding to bring out a product.) '

The first firm to enter a market area will not -- if it is thinking
stratégically -- enter at the center point; for it will attempt to
.anticipate where the next firm will enter. Rather, it will locate
towards a boundary; and at a distance from the boundary which is just
great enough that no other firm can enter between.it and the boundary,
;nd still make a profit.

| Just how far it locates from the boundary depends on the nature of
posﬁ entry competition. Thus, if the entrant believes that the
incumbent firm will continue charging ths same price, then he is more
likeiy to enter than if he believes that the incumbent will react to his
éntry, by engzging in, say, Bertrand brice‘competition. Thus, under the
postulate that the firm will keep his price unchanged (cf. our

discussion above on contestability) profits will be zero, even with sunk

30Under the contestability hypothesis, there may exist

multiple equilibria, with differing degrees of diversity. Thus, if a
single firm locates in the center and charges price equal to average
costs, entry may not be desirable. But there may exist zanother
equilibrium in which two firms operate, each at a distance scmewhat
greater than .5 from the boundary (in our line of length 2). 1If each
firm were located .5 from the boundary, a slight snift towards the
center would shift their demand curve out. Under the definition of
gquilibrium given above, however, the firm has no incentive to adjust
its location, since it knows that it cannot take advantage of it: it
will be forced, at the new location, to lower its price to average
costs; the firm also knows that at 'its existing location, no entrant has

an incentive to enter; hence the threat of entry does not motivate him
to alter his location. k



-26-

costs. It would pay a firm to znter on top of (or next to) an existing
firm making pesitive profits, lower its price by é, end steal 2ll the
sales,

But this postulate of no price reaction does net seam to Tmake any
sense in the coatext of sunk costs, unless someshow firms are committed
' to charging their current prices. Prices are not state variables.S3!
But then, with any sunk cost, if a firm locates too near an existing
‘firm, the price competition which résults will drive prices to marginal
costs of broduction. This has two immediate Implications.' Equilibrium

is consistent with positive profits, and if entry occurs, it will occur

at some distance from an existing firm.32

6.3 Mbnogolx: multi-store firms. The analysis so far has assumed that
each firm owns a single;store. There is nothing,hoﬁever,to stop a

single firm from opening up several stores. Assume that there are no

31Except under certain limited situations. See Stiglitz (1981)).

'3200nsider tne following simple dynamic model. In the first period, the
first firm picks a location. In the second period, the second firm can
enter. It chooses a location (the expenditures are sunk.) If entry
occurs, in the third period, firms play a Bertrand price competition
game. In making their loeational decision, firms know the nature of the
post entry game,

Assume the first firm locates in ths center, while the second firm
locates at a distance &* from the bOUndiry. We let ¢ = zt, Then, if
the first firm charges p¥*, the second, p, the marginal individual buying
at the first firm is located at a distance y from the center where

P* + 2y =D + 2(1-%-y)
or A
p-p¥*+z(1-2)

y -
2z

Straight forward but tedious calculations confirm that there is no
(Footnote ccntinued)
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diseconomics of scale. Then, the first store to enter will construct
stores at distances zpart which are such as to deter further entry.
(Assume that it paid an entrant to enter at a location, given the priée
competiticn that would result; clearly, if the firm were to establish
another store at that location, it could obtain greater profits thén the
entrant, since it would not engage in the subsequent price competiticn.)
33

It is worth noting, however that (with sunk costs) locations may be
closer together with a monopolist and, as a result, average prices
higher. The reason for this is that an entrant entering into a market
with several different firms will calculate the Berirand equilibrium
tﬁag will result., He knows that a reduction of the price at one
location will induce a lowering of the price at adjacent locations; and
these lowered prices will, in turn lead to ldwer:prices-at iocations
;tili further away. Ther lowered prices lower the entrant's return. A
mcnopolist, controlling all stores, simply chooses the prices at each
store optimally. "He knows tha; lowering the price at one location

lowers profits at adjacent locations, and tzkes this into account. This

32(cont1nued)

location at which there exists a pure strategy equilibrium. (For each
location, we calculate the Bertrand price equilibrium, assuming that
each firm does not undercut the other's price by enough to steal the
entire market; we can then show that at every location, it pays at least
onie cf ths two firms to attempt to steal the merket.) For each
lccation, we czn calculate the mixed strategy equilibrium., At locations
other than the center, this will in general entail positive profits to
the entrant. The entrant will locate at that location at which his
(expectzad) profits are highest.

33The argument is the standard pre-emption argument, first formalized in
the context of technical change. See Salop (1979) Dasgupta and Stiglitz
(1980), Gilbert znd Newbery (1982), and Gilbert, (1985).



incuces him not to lower his prices as much in respense to entry; thus,
to mzke entry less attractive, he must place his stores closer together.

Crcesing store locations is the only form of pre~committment which the

firm can engage in,3Y

" 6.3 Summary

Hotelling's basic insight that competition among two firms along a
‘line of finite length would lead to insufficient diversifipation (each
r;fm occupying the center position) has been shown not to' be robust.
Some degree'of diversification (product differentiation) may occur if
(a) demand curves are elastic; or (b) trahqurt cost functions are-
éénvex. The assumptions of linear transport cost functions and
inelastic demand curves also give rise to exi;tence problems in pure
strategies, when there is both price and.location competition, though
there exists a mixed strategy equilibrium,
. Two alternative equilibrium notiohs we;e considered. A version of
"éontestability" lead to the usual result that the only equilibrium
entsiles zero profits, but there may be one firm, whzn the fixed costs
of establishing a second were less than the savings in transportation
costs that would result, and there might b2 more than one firm, when the
fixed costs of the second firm exce¢ded the savings in transport costs.
There may also be multiple equilibri;.

On the other hand, with sunk costs, with firms assuming that after

3“If_the monopolist could delegate the respensibility for the management
of each store to a different individual, and could pre-commit himself

10t to intervene, to co-ordingte their actions, then it would pay for
him to do so. ’ :
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antry there would be Bertrand price competition, equilibrium was
consis:ent with the persistence of positive profits. In both this and
the previous case, however, when entry occurs, it cdoes not occur next to
existing firms: there is always some degree of diversification.

Thsre is, however, always an incentive for a single firm to
establish "stores" at different locations, in such a way as to deter
entry. The threat of potential competition may lead the monopolist to
- locate his stores closer than he otherwise would and indeed closer than

under monopqlistic compstition, but does not induce him to charge

lower prices.

e

7. Single Dimensional Locational Model: No Boundaries

The finite market with a linear structure has one special property;
each {irm has only two neighbors, and, in particuler, the firms at the
boundzry have only one competitor. The question naturally afisés which,
if any, of the propsrties of the model discussed in the preceeding
Section are due ﬁo the lack of competition‘at the boundary.

This problem has been addressed (within the location model) in two
different ways. One i{s to assume an infinite line; the othe} that the
market is describsd by a circle. In either case, every firm has a
compstitor on both sides. But now, under the usual symmetric conditions
which are imposed, the issue of product diversity and the number of
firms bescome identical.

Given the locaticn of his two neighbors, both of whom are choosing
the same price it is obvious that he would locate precisely half way
between. if he assumes his rivals will not change either their prices
or their location, we can easily c;lculape his optimal price, and

determine whether entry is desirable. (It is, of course, entirely
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pcssible that existing firms be making strictly positive profits, and
yet the maximized value of the profits of the ent}ant be negative,yin
which case entry wéuld not occur. Most of the discussion has, however,
focused on the special case where those within the industry are making

zero profit.) The question now is, how far apart will firms locate in

" equilibrium?

7.1 Efficient Location

First, however, we address the question of how far apart should
fifms be located? As we emphasized, one has to be careful about which

welfzre criterion to employ.. A convenient reference point, however, is

the allocation which minimizes the sum of transport costs plus fixed

costs, c,

(2) min [2/%%y(2) dt + c] /2%
(o]
34a :

or
(3 fes2 s eya 21 = yan

(Equation (3) is plotted in Fig, 4 )

This just szys at the optimum, averagé costS equal marginal transport

costs,

Hence if
(B) y= L*a/q,

(2 a/a) - (L% /a(1+a)) = c/24%
or o

Pr

34

aIntegrating bypafts, we obtain

%* W Caxyow2 R woa
¢c = 252' W'(Q)Zdwv = 2 [.@-&;M;_ - f w;‘—dl : w'(ﬂ’*)l*z as wn 2 0.
(o] .
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price discrimination

no price discrimination 4y'(2)22

0%
efficient location [2/ y'(2)2d2]
o

™ Rawlsian (24'(2)22)
(no price discrimination)

Comparison of Market Areas

Figure 4
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(5) 2% = [(1+a) es2] 1/(1+a)
If a = 2 (quadratic transport cost function)
(6) 2% = (3cs2) 1/3

7.2 No Price Discrimination

Consider first the traditicnal formulation, where the monopolist is
not allowed to discriminate; he charges a uniform price and individuals
must pay their own transport costs. (This interpretation is
particularly cogent for the case of-"téstes"). We assume each firm
takes the price and location decisions of others as given,

From the basie condition (1) it is clear that 2s the firm lowers the
price, it attracts more customers. The slope of his demand curve is
sihpiy found by qtfferentiation (assuming, as before that each consumer
purchases one unit, and the density of individual is one Per unit length

and lccations and prices of other firms are fixed). At p=p*,

(7) deszdp = -1/2u'(2)

A firm maximizes 2(p~m)%, where m is the marginal cost of production

or
(8) 2= (p-m)/2y'(1)

-3

Zero profit cquilibrium requires. in addition, that
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(9) 2(p-m)2 = ¢

SO

(10) ¢ =4 pr(2)2?

"This is also plotted in Figure 4.
Thus, if ¢ = La/q
(11) & = (cry) 1/(1%a)

In the qdadratic_éxample,

(12) ¢ = (esu) 173

3.3 Comparison with Optimal Spacing

In making our comparison with the cptimal allocation, it seems only
appropriate to make the comparison under the assumption that the
government cannct price discriminate either.

Since the government is not allowed to subsidize transport costs,

the welfzre of the consumer is proportional to
(13) p + ¢ ()

Wnsre £ is his distance from the firm. We shall consider, in
particular, the individual at the margin. Assume the government could
impcse lump sum taxes on everyone (with the proceesds used to financs

fixed costs), but that, in keeping'with our non-discrimination rules, it



must b2 uniform. Let T be the amdunt of the tax. The budget

censtraint for the firm must satisfy

(18) 2 L¥(T+p-m) = ¢
It is clear that (in our example with an inelastic demand) the '
possibility of levying lump sum taxes does not alter the nature of the

solution. We thus

(15) min p+ ¢ (c/2(p-m))
obtaining

1 = u'L*¥/(p-m)
or

(16) ¢ = 29 (g%)g*2,

This, is plotted in Fig,

With convex transport cost fhnctions. the market area which maximizes
the welfare of the worst cff individual is larger than the market
equilibrium, Infra-marginal individuals are unambiguously made betier

off by increasing market area, The market equilibrium is unambiguously

pareto inefficisnt, with too many firms, provided the transport cost

function is convex.35 The mz2gnitude of the inefficiency depends on the

transport cost function.

7.3 Discriminating Monopolist

35

Or even not too concave.(See Fn. 34a.)
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As we remarked in thz previous section, the relaticnsﬁip tetween the
Op:ihal zand merket allocation depends critically on the kinds of pricing
schedules we allcw. |

Censider row a discriminating mcnopolist, He cannot perfectly price
discriminate bscause of the pressure of competition. Assume he charges -
" an indivicual at location & a fixed amount h(%) plus a price zqual to
mabginal cost m . The maginitude of the fixed fze is determined by the
_competition from neighboring stores; in particular, it is obvious that
'.thé indiv;¢uals who are zt the boundary between the market areas of two
stcres pay no fixed fee, (Otherwise, one of the stores would lower its

fixed feé, and a;tract the customer away, and make a profit.) Ws denote
iﬁis individusl with a caret, so h(i) = 0. (Stores are loczted, in
equilibrium, at a distance 29 from each othey.) For other individuals,
h is determinad as the maximal value of the fixed fee which leaves the
1ndividuéi 1nd1ffereht to shopping at the nelighboring store (and paying
”the larger transport costs). (In addition.lthe individual has to prefer
to buy some of the good; we assume the consumer surplus associated with

corsuming the good is sufficiently large that this latter constraint is

never binding.) We thus obtain

(T) b (L) + $(2) = y(28 -2)

Since
A
(18) -h' = Y'(L) - ¢'(22-2);
as % increases, the fixed fee dscreases faster than transport costs

increase. Free entry with zero profits entails
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)
(19) 2/ h (L) = e,
0
i.e, L A
(20) 2 J [w(22-2) -y(2)1de = ¢,
0

For irstance, for the constant elasticity function V= la/qg

(21) ¢ =[c a(1+a) |1+
: 2 2l7e- :

For the quadratic function
This is plotted in Fig.4.

L = c]”3
2.

‘Contrasting (21) and (10), we immediately See that if a<5, then markst

a~cas with discrimination are larger than without it, and conversely if
a<s, 35 Though one migh; have thought that the possibility of
discrimination unambigously regulted in higher profits, with any given
market area énd therefore more entry énd therefore smaller equilibrium
market areas, this is not quite corrzct: what is critical in the
zbsence of discrimination is the change in the market area for any,
given change in price; here, what is critical is how much the price

charged to =ach irndividual can be increased without inducing the

individual to switch.

3°We need to evaluate

1 = [(2a - 1)/a(1+a]

F

This is positive if o < 5, negative if a5 .
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If ths government has the zbility to diseriminate (as it might
plaqsibly. unaer the same conditions under which a firm could
discriminate) thsn élearly it will wish to minimize resource
expenditures (trznsportation costs plus fixed costs of firms). For the
case of constant elasﬁicity convex transport cost functions, this
" entails a larger market area. Though a utilitarian solution would
entail charging all individuzls the same price (inclusive of transport
" éosts) when demands are 1nelastic,37 the utilitarian solution will not,
in'general,.represent a pareto improvement over the market solution; the
incividual at the boundary, who pays cnly marginzl costs, is better off
under the marketfallocation. On the other hand, there exist»price'
ééﬁedules which the government could impose which would be a pareto
improvémant.

Under the Rawlsian allocation, goods are .allocated (pricés charged)

so that the utility of individuals at all locations is the same. This

37Implicitly, cur -representative individual's utility function is of the
form

U=uC +M for C <1

=u +M for C> 1

where C is his consumption of the gcod produced by the monopolistically
competitive sector and M 1is his consumption of other goods.
If thes individual had the more conventional utility function of the form

U= u(C) + v(M)

then individuals further out would receive fewer C- goods (since tha
cost of delivering goods to them would be greater, at the margin the
marginzl utility of consumption would exceed that to incividuals living
nezr the firm; but they would receive the same amount of M=goods (under
the hypothesis that there was no transport costs associated with them).
Thus, utilitarianism entails some insquality (ef. Stiglitz, 1982); but
unlike the monopolistically competitive market with discrimination, it

is individuals further away from the firm who are worse off, rather than
thoss clecser to it. ‘ '
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is the same result that emerges from a locztion model in which there zre

lznd rents, as we shall now see.

7.4 Rental Markets for Land

Slight changes in the assumptions yield marked changes in resqlts.
In the previous enalysis, we assumed that individuals vere fixed in
lbcation. Now, let us assume that there is a rental market for land;
for simplicity, we assume each individual consumes a sing;e unit of
land,38

To avoid distributional considerations, we assume that each
.individual owns a proportionate share of the land at each location. The
rent gradient will adjust to reflect differences in transport costs and
prices charged at different locations. Since competition is more keen
at the boundary, fen;s will increase with distanca from the firm. Thus,
if all individﬁals are identical, (using ( 11 )),

~ h(2) + R(L) + ¥(2) = h(0) = w(zz¥),. |
where R(L) is ths rent at distance L from the firm, and where it is
still ths case that |

h(2) + y(L) = y(22%-9)

Market equilibrium is unchanged. But now when all individuals are
identical, the Rawlsian solution described earlier is, in fact, the

Pareto optimal allocation; it is also39 clear that all individuals are

38These results can easily be generalized, using the kinds of techniques
employed by Arnott and Stiglitz (1980).

390nder the assumption that the individual consumes only one unit of the
comrodity and the utility funetion is Separable; in this case the

utilitarizn solution and th2 Rawlsian solution are icsntical. But see
footnote 37.
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worse off in the market esquilibrium thzn they would be in the social
optimum.“o |

In this case, the optimal allocaticn has an interesting
interpretation. Assume the firm charged all individuals just m » the

marginal cost of production., Then aggregate rents must equal the '

" fixed costs of production, as illustrated in Figure , (making use of (3)).

This is just another application of the Generalized Henry George Theorem.41

7.4 Zero Profits?

In the previous discussion, we have not fully addressed the question
df‘why pbofits should be zero in a Nash equilibrium. Assume that firms
é;é.located'Sufficiently far apart that each firm is cearning a positive
profit. The conventional argument is that this will attract an entrant.

Assume, as we argued earlier, that he entered half way between two

incumbents, There may be no price which he can charge which, if the

otner firms do not chaqge their locations and prices, will allow him to

break even, 42
Thus, the presumption of zero profit equilibrium is based on an

assumption that the existing firms will react to the new entrant by

uOII‘ the firm can discriminate among customers, but must face each

customer with a single price, there is an additional distortion
associated with the market equilibrium: in its attempt to exploit each
consumer, it reduces consumption.

u1See Flatters, Henderson, Meiskowski (1974), Stiglitz (1977) and
Vickrey (1977).

uzThis is a pesculiar property of the spatial equilibrium model (shared

by the characteristies model which we discuss in the next s=ction); any

new firm must enter between two 2xisting firms. This is not true of the
Spence-Dixit-Stiglitz Mocel.
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Rents =

2[V(a*) 2* ~ ry(r)dr]

=c

11¢5)

L* %

With optimal market area, fixed costs equal rents

Figure 5
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chcosing new locations; it is based, in other'words, on some kind of
reecticn function equilibrium.

But, as we noted earlier, matters are even worse: there never exists
a prics-location Kash equilibrium (in pure strategies) in the location
or Lancaster charactefistics model. For assume that there is zn
equilibrium; for simplicity, we focus on ths zero profit equilibrium,
Then any single firm could, by locating at precisely the locatior of his
. neighbor, and -.undercutting his price by ‘€ , increase his proftis, by
an amount which may exczed 50 percen: of fixed costs (c). (He would
obtain allvof his rival's customers,_and Still retain 50 percant of his
own, if he simply lowered his price by e; but this will not‘necessarily
.bé.optimal.)' On the other hand, in the Dixit-Stiglitz~Spence model (as
weli as in the n-dimensional locaticn model) the increase in profits
from following this policy will, if there are enough firms,‘be
arbitrariiy small, since he is able to attract only a few customers from
éach of the other competitors. This Simplf serves to emphasize the
critical role played by the assumptidns concerning the nature of the
competitive interactions, whicﬁ are implicit in the specification of the
model,

There are, within the loéation model, at least three alternative
solutions to this problem, The first is to look for an alternative Nash
equilibrium conecept, e.g. a quantity-location setting Nash equilibrium.
With a quantity setting Nash equilibrium, an entrant will always locate
midway bestween existing firms. On the other hand, in equilibrium there
may be sizeable profits, if demand curves are relatively inelastic. The
second approach is to recogn;Fe th;t, whan each firm has only two direct

competitors, the assumptions underlying a Nash equilibrium are not very
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plausible. The firms may either collude, or there will be strategic
interactions. 1In any case, the enirant recognizes that when he enters,
existing firms will chznge their prices; whether it still pays him to
ent<r will cdepend, then, on his expectations concerning the nature of

the equilibrium which emerges after he enters. Again, there is no

" presumption for zero profits in equilibrium,

7.5 Latent Firms

The third approach is to employ the notion of latent firms. Assume
at every location we install a firm which does not produce, stands
willing to produqe at an announced price above the established firm,
Tﬁgn, 50 long zs there are no fixed costs associated with existing as a
latent'firm (cnly fixed costs assocliated with production), this firm
will be making_zero profits. Consider our zero profit Nash price

equilibrium. There is no other location or price at which either a

~latent or actual firm could increase its profits. If a firm attempted

to jump on tcp of another existing firm (as described earlier), his
profits would not increase; the latent firm at his previous location
would then bzgin to eperate, and he would only obtain the same market
that the firm which he has attempted to wpstage had; but that firm had

only zero profits.Y3

7.6 Summarx

The nature of the equilibrium depends critically on the instruments

l'3'I‘he notion of latent firms appears to be an alternztive way of

formalizing the concept of contestability within the lash price setting
equilitrium framewecrk. :
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available to the firm. 1If it eannot price discriminzte, thz market
equilibrium entails too many firms. All individuzis ceuld be made
better off.

Though =z perfectly discriminating monopoliet would cbviously have

greater profits then a non-di=crimin=ting monopolist, the question of

whether, undsp monopolistic competition, the ability to discriminate
results in larger or.smaIIEr market areas is much more subtle: the
'profits any firm can extract d2pznd on ths actions of other firms. With
constant elasticity transport cost curves, market areas with
d*scrlmination are larger if the elasticity of cost with respect to
distanc° is small, but if it is large, just the opposite results; on the
other'hand, so long as costs increase with distance, market areas with
discrimination are smaller.than the resourcs cost minimizing solution.

The contrastlng market -areas are depicted graphically in Figure

If the governmant can discriminate, then the optimal allocation
(undér both Rawlsian or utilitarian eriteria n) entails minimizing the
sum of transport costs plus fixed coeﬁs of productioné if the firm
charged individuals just the merginal cost of production, aggregate land
rents would equzl the fixed costs cf production.

While a discriminating monopolist would charge ;hose furthest from _
him a lower price (since effective competition here is keenest), a
sufficiently lower brice that the welfare of those furthest from the
firm is actually higher (the lower price more than compensates for ﬁhe
differential transport costs), a utilitarian or a Rawlsian would have
prices decreasing with distance to Just offset the increassd transport

B

costs. Wheh there is a competitive land market, rents will have the

.

same effect.yu

These results are predicated sn the assumption of zero profits.
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Wnile we presented an alternztive equilibrium notion, making use of the
concspt cf latent firmé, undér which (in thsz zbsence of sunk costs)
equiiibrium will be characterized by zero profits, we argue that in the
ora cimsnsional locaticnsal mocels, in which each firm has at most two
rivals, the assumption'of the absence of strategic interactions seems
unpsrsuzsive. It is this which provides the motivation for the
alternative approaches sketched in the following sections.

i

8. The Chamberlain Multi-dimensional Model

Tha models describad in this and the next section are significantly
diffcrent from that represented by the Hotelling-Lancaster approach
",,ﬁhile the previous models implicitly assumed that there was a single
chabacteristic (location along a line) by which commodities could
differ, in fact, of course, there are many dimensions, and this "hlgher
dimen51ona’ity" makes the nature of competition far more complex. In

”two-dimensional space, for instance, with tkansportation costs a

fung;ion of Euclidean distance (i.e. the length of the straight line to
the production location) with an infinite plane, market zreas will be
hexagonal (Stern, 1972) (also Mills znd Lave, 1964), (Figure 7.) Thus, each
firm has not two, but six competitors.‘ If transport costs are é function of
the distances along toth coordinates (see Figure 8), zs might be the

case with a-grid transpertation network, then markst areas’ are squares,
and each firm has four ccmpetitors. As the number of characteristigs

increase, ths number of competitors for each firm increases. Not

11Tb: non-existence of compsnsating rents is a critical difference
between the location theory model and the "characteristics"
interpretation c¢f that model. :
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Figure‘S_ ‘

Market Areas with Fuclidean Transport Costs :

Hexagons



surprisingly, results zn the comparison between market and optimal
alloeations will thus Cepend critically on the numbsr of independent
charzcteristics (aé well as the nature of the "transport cost"
function,)45

Assumz as bz=fore ghat-marginal costs of produétion are m and.that
tiere are fixed costs o + There is a uniform density of the population

in the infinite hypercube and we assume that transport costs to 2 point

(x,,.......,xd) from the origin is simply = Ey( Xj ).Hé IfAthe market

area is an n-dimensional cube of length 22, total sales are

(22) Q= (22)0

In equilibrium, we can show as before, that

(23) oL -1

P, (D)
We focus on the case where

(24) VY = fa /a

Thus we can calculate ths elasticity of demand, .E, as
(25) -n p 27a

e ——

2

This ssction has benefited greatly from discussions with C. von
Welzzcker,

This is not necessarily the most plausible parameterization in the
strict location interpretation of the model; but in the
"characteristics® iInterpretation it corresponds to the utility function
being separable in characteristics, The parameterization is chosen for

analyticzl simplicity. It inéludes, a5 a speceial case, linzar transport
costs,
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Thus, in equilibrium

39 ToaQ
(25)  (p-m) + Q= (p-m)Q + Q% =0
op op

or since,
(p~m) Q = ¢
(27) ¢ 9oQ
@ Bp
_'or

(28) Q 1+a/ n

‘-This can be contrasted with the cost minimizing market area. For

travel in any orthogonal direction, a fraction 2/1 live within a

distance . from the firm. Thus the mean transport costs in any direction are

1 a AL
% d.s

- 0 (1+ u)a
al

Tetal mean transport costs for an n-
model are A

nLa

dimensional characteristics ( location)

(1+ a)a
Thus total costs per capita are (using 2))

(309) n2-aga/n c

al(l1+ a) Q
and these are minimized when

(31) 1 -a (a/m)-1 ¢

2 Q =
1 +a Q<

P

or



(32) Q 'ta/n  5- q

2L

1+ a

fencs, deroting by Q) the optimal value of Q and by Q, the value in
market equilibrium,

(33) ¢ Qn as 2(1+a)<> n

As n goes up, the elasticity of demand increases, leading to lower
prices and larger market areas, (33) says that the greater is n the
mere likely 1§‘the market area to exceed ;he optimal market size, 1.e.
thare are too few firms. The eritical boundary between having too few

and two many firms depsnds on the rate at which transport costs increase

with distance.u7 At @ = 2

QO <> Qpasn <6,

Not cnly does increasing the~diﬁén$ionélity 07 the characteristics
space change the nature of competiticn; and hence the relationship
between the market equilibrium and the optimal numbap of firms, but it
also has important effscts on the stablility of aqullibrium. Consider,
for instance, compstition between two firms in a plane with transport
costs being a linear functicn of Euclidean distance as illustrated 1n
figure 3, This is the case which gave rise to problems in the

one-dimensional location model. Now, market area is describad by

7Fcr n =1, (33) becomes

Q <> q, as 2(1+a) <> 1

Tne market areas is always too small.

"I
For convex tranSport cost functions, the minimal number of dimsnsions
raquired for market arcas to be too lzrge is 5,
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Figure 9

With transportation costs a linear function of Euclidean

distance, market area is a'continuous function of price
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ﬁhere X = (xl,"'xz), 22 = (221,222>, 21 = (211’2’1?) .

' Thus, market area increases'continuously as price is lowered, rather

than discretely, as in the 2-dimensionzl location model. It it thus

'possible that there exists a stable equilibrium under weaker conditions

than in the one dimensional model.

9. The Soence-Dixlt-Stiglitz Models

. -The approach taken by Spence, Dixit, and Stiglitz is fundamentally
different from that represented by thq models described so far. Whiie

the latter assumes that each individual has a single preferred

commodity, the former recognizes that individuals value variety itself.

Indeed, ore of the earliest applications of this approach was to the
traditional portfolio problem, where, by diversifying among a large
nunber of securities, the individual could reduce the risk ne faced.

(Stiglitz, 1974). More generally, the fact that individuals

- indiffererice curves zre quasi-concave means that individuals would be

willing to sacrifice some reduction in totzl cheese consumption if they

can consume some blue cheese and some brie, 48 (See Figure 10).

u?The questicn of whether one can add up units of blue cheese and units
of brie cheese, to talk atout total cheese consumption, is, to mix a
metaphor, a red herring: assume becth cheeses could be produced by labor
2lone. Choose units so tha one unit of each kind of cheese requires a
unit cf labor. The quasi-concavity of the indifference curva means
that, 1f both kinds of cheeses are provided, the total resources
required to attain a given level of utility are less than ir only one

: (Footnote continued)
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Blue

Brie

Quasi-concave indifference curves mean
individuals prefer variety

Figure 10
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Fereover, while in the Hotelling-Lancaster approach, every firm has
precisely two competitors, in the Spencé, Dixit-Stiglitz as in the
Chamberlain approach, cach firm may have many compet itors.

The hature of the equilibrium depends, zgain, critically on the
ability of firms to discriminate, If we assume that firms must charg=
uniform price, then, since profits are less than consumer surplus, one
might have thought that there were too few firms. At the same time, the
introducticn of 3 new commodity has an effect on the demand for other
commodities; since price exceeds marginal costs for those‘commodities,
there is a loss of profits (produceb~surplus) if, as one mibhu expect
demand for these other commodities is reduced. Thus the 1ncrement in
welfare of the representative individual will depend critically on (a)
the relationship between the size of his own profits and consumer
surplus; and (b) the interrelations between his demand and the demand
for other commodities,

In the central case where we do nbt allow lump sum taxes (bdt. as

before, allow commodity and franchise taxes znd Subsidies) with additive

constant elasticity utility functions, we obtain the result that

the market equilibrium is pareto optimal, If the elasticity of the
demand curve increases with quantity, then the ratio of consumer surplus
to profits is smaller than for the constant elasticity case s and not
surprisingly, the mzarket equilibrium entails too ma2ny commodities;
conversly if the elasticity of the demand curve decreases with quantity,

There is thus no general presumption concerning the direction of

238(continued) ) »
kind of chezese is provided,




~48-

biss.

Thsse résults dzpendsd on the assumption that thzre wers a large
number of firms and that each firm took the other's price as given.
Recently, Perry and Kognker have explored ths impliczticns of
alternative conjectural variations. Clearly, if firms expect their.

" rivals to react, they will perceive themselves as facing a moré elastie
demand curve; hence price will be a smaller markup over marginal cost,
tahd. accordingly, in equilibrium, there will be fewer firms. There is

thus a greater likelihood that market equilibrium will be characterizad

by too few firms.

-Part 111

Extensions, Applications, and Implication's

19.' The'Lancaster Characteristics Approach

J Lancaster has made use of his "characteristies" approach to the
study of consumption demand for the analygis of monopolistically
compztitive equilibrium. Individuals receive utility from
chzracteristics; goods bundle these characteristics in particular ways.
A gecod is thus a point in characteristics space. Let us consider two
g00ds, each of which costs the same amount to produce (this is a choice
of units)., Then if indivicuals have'homothetic indifference maps, we
can ask how many units of one good yields the same utility zs one unit
of the cther. If we have a transformation functign that describes all
the possible commodities that can be produced for the same cost, we can

define the individuals' preferred commodity; associated with any othsr

commodity there will be a compensation function describing, as we have
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said, how much of that commodity yields the same utility as one unit of
the preferred commecdity.

Whzt Lancaster seems to have done, thzn, is clevefly convert nis
characteristics model into a location model: the compsnsation function
lcoks z1lmost like a transpert cost function. Almest, but not quit:ve.’49

There is one critical difference. In tha previous section, we
assumedntransport used up "income" -= the numeraire -- but not the good
purchased. If, however, we had 2ssumed that‘the primary cost was
spoilage, then the transport costs (relative to our numeralire) would be
proportional to the price cf the good. Thus changes in the price of the
good also change the transport cost function, Not surprisinéiy, the

market equilibrium may change as a result, but so too will the optimum,

Within this wider perspective, then, of location models, there seems

nothing intrinsically different betwean location models and Lancaster's
approach. 50

There is cne critical assumption ﬁhich does require soms comment,
that concerning the relationsh;p between the number of characteristies
and the number of ccmmodities and the combinability of commodities to
produce the degired mixed number of characteristics. If goods are

combinable, then if the commodities "span" the cheracteristics space,

9Lancaster mz2kes much of the difference. His comparison is, however,
unfair. He compares a particular variant of the transport cost model
with his model, €.2. one which assumes linearity of transport costs and
thus has stietly positive merginal transport costs (even at zéro). But,
as our previous discussion has made clear, thsse are clearly not
intrinsic properties of the location model.

SoThe difference in results have as much to do with differences in
assumptions concerning the instruments which are available to the
gevernmant and to the private firm @s they do with differences in the
specificaticp of technology. .
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any new <ntrent will face a perfectly horizontal demand function. He
will have ﬁo act as a price taker, and the ccnventional competitive
equilibrium model obtains, If there are fewer commodities than
chzracteristics, then,.if geocs zre combinable, there will be a rangs of
tastes in which individuals purchase several commodities, and the

" analysis appesars much like that of the Spence-Dixit-Stiglitz models.

“11. Generalizations and Mixed Models

While in the Dixit-Stiglitz~-Spence Models, all firms are, in effect,
equi-distant from one another',s1 in the mﬁlti-dimensional Chgmberlinian
mbdel, s0me firmg'are "nearer" than others., In the latter, an increase
i;_phe prics of one firm effects only "neighboring" firms; in the

former; it effects all firms.

Assume we have a one-dimensional circle mddel, but individuals have

1mperfec£ information. They search sequentially, stopping wheh they get
J"reasonably" close to their preferred commodity. (Their oétimal
stopping role will specify a prics, at a given distance from their
preferred location; this price, in turn, will be a function of beliefs
about prices and location of other stores.) 1If a store lowers its
price, it will induce some individuals who would have continued to
seérch to stop. These who are induced to stop searching would have
eventually wound up at a numbzsr of different stores. In this model,
then, when a store lowers its price, it attracts its customers from a
large rnumbsr of other stores (even though there is only a single

dimension.) Still, however not all stores zre equally close, Some

Tnough thzir enalysis encompasses more general cases as w2ll.



-51- |

stores zre affected, others are not. (Salop and Stiglitz, 1977)).

In a multi-dimensibnal model, it is easy for symmetry to be
introducsad. Ass;ﬁe there are N commodities. These can be ranked by
different individuals.in different ways. Considsr tha symmetrie
equilibrium in which all commodities cost the same to produce, anq in
which all rankings are equally likely, Assume tha compensation required
fcr an individual to go from his first to szcond ranked'commodity is
fixed (this is the transportation cost zssocizted with golng to the next
nearest commodity.) Then by lowering his price'by that amount, the firm
induces individuals to switch from their first to their second host
preferred commodity; but since all rankings were assumed equally likely,
1/N=-1 of the customers come from each of the othar commocities, 2253

(Indeed, 21l that is required is that each individual bs interested

in two commodities, but the two commodities in which he is interested in

diffep,)54

12. Ccmparative Staties: The Effect of Taxes

52In the circle model, if we arbitbarily assign numbers to firm
Sequsentially, in a clockwise manner, choosing any firm arbitarily as
firm 0, the only rankings zre 1,2,3,4......N; 2,3,4,....N,1; ste, Thus,

as we have repeatedly noted, firm i has only two nezighbors, two firms
which are rznked second to it, i-1, and 1i+1.

53It is straightforward to use the location model interpretation to

calculate the m2gnitude of this "compensation" in terms of the distances
bstween commodities, '

MA version of this model has recently been developad by Hart. These
models are closely related to the Salop-Perloff model, where there is no
product diversity, but Stores may differ in the price they charge. They
assume a fixad sample size. Thus, ‘as a store raises its price, it

looses customers when its price switches from being the lowest to the
Sscond lowest,
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The previous discussion should have madz clear bcth that there is no
clear presﬁmption with monopolistic competiticn that the market
equilibrium is Pareto optimal, and that there is no clear presumption
abcut the nature of the biases introduced by the merket. There is no
simple fermula for government intervention.

Skeptical readers mzy, at this point, say that they nesver ascribed

much importance Lo the Fundamental Theorem of Welfare Economics anyway

" The real question is, are there important predictions of the

mohcpolistically competitive model which differ from a naive perfectly
compstitive model. The answer is; yes. To illustréte this,_we consider
thf:e kinds of changes.

..:First, consider the effect of an imposition of a specific tax on a
ccmmodity group (say toothpastes). As§ume that there are no resources

which are spzcific to the production of that éommodity; but each

procuction unit (producing a different variety) has a U-shaped cost

cuwrve. Then, competitive equilibrium theory would predict that the tax
would be entirely borne by consumers in the form of higher prices;
pricss would rice precisely by the amount of the tax. The
monopolistically competitive model would predict that price would rise
by mcre than the tax, by an zmount which is inversely related to the

elasticity of demand.?® On the other hand, while with the competitive

53Tha relevant elasticity of demand is the partial elasticity -- given
that all other firms were to keep their prices constant. What is
eritical is that they increase their market share by taking away a
little from each of a large number of competitors. In contrast, in the
Hotelling-Lancaster fcrrulation, they increase theii market share by
taking away customers from the nearest (two) compstitors. With respect
to its effect on price, the sector acts like a monopolist but a
moncpolist which perceives itself facing a more elastic demand curve
than the true sectorzl dsmand curve.
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model; there will be a decrease in the number of firms, with the
monopolistically competitive mbdel, the:e will be an increase in the
number of fi:ms, if the sectoral elasficity of demend is less than unity.

On the other hand, a franchise tax (a fixed tax per producing unit)
will be passed on in the purely competitive model; but prices will rise
by less than the tax per unit and before tax output; in the monopolistically
competitive model, if there were constant marginal costs, it would have no
effect at all on price, but simply decrease the product variety, with mar-
ginal costs increasing with output, it would lead to some increase in

price, while if marginal costs decrease with output, it could actually
lead to a decrease in price.

13.  Comparative Statics: the Effects of Trade

The models have 1mportént and 1nteresting differencss in their
predictions concerning.. ‘the cons=quences of opening up trade between two
_othcrwise identical countries. Assume that there are some (arbitrarily -

small) traasport costs. Then the competitive equilibrium model predicts

that, even with arbitarily small transoport costs, there should be no

trade between countries‘with identical endowments and tastes., The

monopolistic competition models predict that 502 of GNP would be
traced,56

More interestingly, the eompetitive equilibrium model predicts that
the opsening of trade has no effect on prices, on the number of products

produced snd consumed, on the scale of production, ete.

6Obviously. this exceeds actual trade, bccause for many goods transport
costs are significant. Although the modern trade theory has focused on
the spaeial case of constant (or diminishing) returns technologier,

there is a long tradition of "monopolistically competitiven models- cf.
Onlin (1933)).
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Th2 various versicns of ths monopolistically compstitive moagsl

predici that these will change, but the models differ in the estimate of
the precise amount. For simplicity, consider the case where each firm
has 2 fixed cost plus a constant marginal cost m . Then price is a
T3Irkup over msrginal cost; tha size of the_mark-up'depends on the

' perceived Qlasticity of demand. The characteristics model predicts that
firms will come closer together. If "transport costs" are a convex
‘functicn of distance, the elasticity cf demand increases as the market
aréa decrezses, Hence, the price will dscrezse. The
Spsnce-Dixit-Stiglitz models give less clear predictions. In.the
deﬁtral case with constant elasticity dsmand curves, price remains
ﬁhcnanged, and product variety exactly doubles. But this is a special
case, >C1early, the lower scals at whiph each commodity is consumed
could be zssociated with eithsr a smaller or greater elasticity.
althaugh.there 1s some presumption that (2s in the location model) the
ﬂelasticity will increase and price will fali. In that case, opening of
trade will reduce the total number of production units.

But Spsnce and Dixit-Stiglitz have also emphasized that the nature
of the product mix may change dramatically, in a way which is not
adequately captured by symmetric modzls. Products whnich require high
fixed costs ("mass consumption commodities") but which have high
elasticities of demand (little consumer surplus) may become»viable when
the product market doubles in size, This may, at the same time, make
"specialty products" for which there is a large consumer surplus no
longer viable (if, as one might expect, there are interactions in the
demznds)., As a result, Dixit and étiglitz have shown not only that the

opening of trade mzy be disadVantageous to some groups within the
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population, but that it is possible thzt all groups may be
isadvantaged: f;ee trade mzy be pareto inferior to no trade,

It is worth noting that the traditionsal argument for the gains to
specialization implicitly (or explicity) assumes that there is an
important element of returns to scale. Smith's observation that
spzcialization is limited by the extent of the market is equivalent'to
the observation that 1nd1§iduals (fiﬁms) are operating on the downward

. sloping portion of their cost curves.

14, Limit Theorems

The efrectsAof opening up trade are equivalent, in the
monopolistically compétitive models, to the effects of lowering the
fixed costs and/or increasing the density of population. The various
versions of the moropolistically competitive model thus differ in their
_pr=d1ctions cencerning what happens as the numbcr of firms increases.
Over the ys ars, there has been particular interest in the questions of
wnether tha monopolistically competitive model converges to the
competitive equilibrium model,

In somz models (deseribzd below) it can be shcwn that,.as the number
of firms increases (as a result of a reduction of f{xed costs or an
increase in market size), the equilibrium converges to the competitive
equilibrium. This result has beén used by some to suggest that the
ccmpetitive model is, after all, the only relevant model to study. ' This
conclusicn is not warranted, for two reasons. First, the gconomy we
live in is én economy with a finitq number of firms., The empirical
quastion cf whether firms psrccive themselves as facing downward sloping

damand schedules simply cannot be addressed by the theoretical
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observation that, under certzin circumstances, if there were "enough"
firms..they would pcreeive themselves as facing horizontal dsmand
schedﬁles. Indeed, I would argue that the reason we are interested in
studying the limiting_case is for ité analytical convenience. There is
little coubt that, at lesast in scme sectorp c¢f the economy, firms
perccive themselves as facing downward sloping demand schadules. The
questicn then is how do we model these sectors? What we can say, for
'instance about the extent ¢f product diversity? The "limiting" modsl of
mohcpolistic competition is of use ohly to the extent that it can throw
light on these questions. |

Secondly, the"fact that a particular limit converges to the
éémpetitive'équilibrium does not imply that with some alternative
equally plausible limit might not converge to an imperfectly competitive
equilibrigm. We shall provice-an example of fhis below,

Consider the standard locztion modsl, as fixed costs becomé small,
ﬁwith a fixad numbsr of characteristics (dimensions).?” There is
"ébpwding": commodities become located next to each other, and hence,
for every commodity, there exists a large numbsr of almost perfect
substitutes. Thus, in the limit, these modeis behave much like
perfectly competitive models; by contrast, in the Spence-Dixit-Stiglitz

mdcels there are an infinite number of possible characteristics.

57This is, of course, not the only possible limit that one could focus

on; one could, for instance, allow the range of testes or the
dimensionality of the characteristics space to increase in some
apcroprizte way we lower the fixed costs and increase the number of
firms. There is not a priori "correct" limit. The question is, which
kind of limit provide better insights into the actual behavior of those
seciers of the economy where we believe there is ths kind of product

diversification with which we are concerned here. Sze also Salop (1979)
and Samuelson (1967). :
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Ccaroditics need not crowd each other. Since, in fact. firms do sezm %o
facs cocwnward sleping demand cruves, this means that ths limiting
version of the Lancaster-Hctélling model cznnot ba used to study
monopolistically competitive econcmies.58

it is important to observe that even if i{n the limit as fixed.costs
g0 to zero and fhe number of firms 1ncreéses. the market approaches the
parfectly compstitive equflibrium. the appreach may not beumpngtpﬁic.
. thzt is, the ratio of price to marginal cost (the "profit margin") may
not decreése monotonically. Whether it does or not, for instance,
‘within the loczt ion model depends erifically on the convexity of the

transport cost function.

15. Imperfect Market; and Imperfect Competition

It has become,customary aneng economists to describe situations in
which there {s only cne (or a few) firms(s) producing a given commodity,
or in which there is imperfect informétion about the set of commodities

produced, as having marketvimperféctions. suggesting that these are

5°Hart provided 2 general set of conditions under which the limit of a
ronopolistically competitive €conomy was pareto efficient. A number of
eritical conditions weére required. The set of commodities that could be
produced had to be compact, This ensurzd that crowding had to occur
Scmewhsre, 2s the number of firms increased. The production set of each
firm was bounded. This ensures that in fact at (or near) each location
there will ve an Indefinitely large number of firms. And sach
individual's demand curve for the commodity must hit the axis at a
finite price. The Frecseding assumptions imply that as the size of. the
eccnomy increases, either there are an indefinitely large number of
firms Producing a given commodity, or the amount consumed by any
individual goes to zero. But in the latter case, the individuals demand
elasticity goes to infinity, and hence the market demand elasticity goes
to infinity: the firm has no monopoly power. Dixit-Stiglitz violate all
three of these assumptions, but is it pcssible to show that if anyone cf
tre assumptions is'violated,;%he results on the convergence to
compatitivity may not obtain.
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blemishss wnich would b= corrected, in the better anc more perfect worlid
?cr_which we are all striving. But the fact that only one firm produces
a given commodity is not an impebfection of the market, It is a
cnaracteristic of any optimal resource allocation in which there are
fixed producticn éosts‘in any society which valuss variety, Similarly,

" there is no more reason to view the costs of information as
"i&perfections" than the fact that outputs require inputs. Any society
“in which resources are required to produce and convey information should
be-charactepized by imperfect information. The modals we have cdescribed
so far have emphasized the role of fixed costs of producticntin giving

rise to monOpolistic competition. But imperfect information may give
}ise.to monopolistie competition even without there being product
variet&. A firm which raises its price may lose few of its customsrs to
rivals, if there are (even arbitrarily small) s=arch costs. -These
nodsls hé?e recently been surveyed by Salop (1976) and Stigliti (1979),
>Jand so we shall only make one remark here: imperfect information has an
iﬁtcntant effect both on the optimal amount of product variety and on
the extent of variety in the market equilibrium. In particular, if we
view individuals as having a "reservation" quality (characteristic)
analogous to a reservation price, then imperfect information will result
In each firm having a wider market area (some individuals purchase at
the firm which is not closest to their tastes); as a result, the
glasticity of demand may bs lower, and prices higher. At the same time,
the social return to increasing product variety when individuals are
imperfectly matched may be much smaller than when they are. Increasing

the number of ccmmodities 1ncpeases the number of searches to find the

best match; in one limiting case, Salop and Stiglitz have shown that
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when reservation quality is adjusted optimally, increasing product
variety may have 2 negligible effect on welfare sven though, if
individuals were perfectly matched, it would have a significantly

bznsficial effecot.

1€6. Concluding Comments: On the Nature of Competition

One of the reasons that the kinqs'ot developments I have described
here are so important is that they serve to remind us that theW\\
competitive process {s far richsr and more complicated than can
adequately be represented by the traditional models of price competition. We
havé focused here on product competitioh, and the interactions which i'e'sult
betwegn product and price competition.' The technology anq tastes are
taken here as given. Byt one of the most 1mpor£ant aspects ¢of the
compatitive procéss is the development of new prodﬁcts. Thus the models
.déveiopad here can be thought of zs 2 prelude to a more complete~theory
of competition, involving product, price, ;nd R&D competition. The
extent to which the prOpcsitiops and insighﬁs cf the pure price

competition theory will remain valid in this more general theory remains

a moct question.59

9Scme progress towards a Cevelopmant of these more general
"neoSchumperterian® theoriecs has recently been made in the work of
Nelson and Winter (1978) and -Dasgupta znd Stiglitz (19802, 1980b)
Dzsgupta, Gilbert and Stiglitz (1982, 1983), and Gilbert and Stiglitz
(1979).
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Appendix- A
Equilibrium Market Areas Under Contestability ‘

Assume marginal costs of produ:tion are zero. 1If there were a
single firm, it would be located at trne center, charging a price c/2,
where ¢ is the fixed cost. e now'ask. wgsn 1s entry feasible. Assume
the entering firm charges a price just high enough to capture the market
to its "left", (this can be shown to be the optimal strategy) i.e. it

:Sets |
| p = p*¥ + 2z (1-2%)
whare p¥ is the price of the "center" firm, and
llw (t)b= 2zt, z is the marginal cost of transportation.

Then,‘(assuhing at p all individu2l's to thsa left of‘ﬁ* purchase one
unit) revenue, R, is

R = [p* + 2 (ll- L¥)] 2%

This is &aximized at
| 2 % = [z+p*] / 22%
so .-
R¥ = [p¥ + 2 = (2 + p*)/2 ] (2 + p¥*/2z)
= ((p* + 2)/2)2 / ¢
But p* = ¢/2, We require, for entry

(c/72 +2)2 -3¢

4z
or
(c722) + 1)2 > Ne/z
cr
e/z £ .4or c/z 2 11.6

Tre resource savings frem having twe (optimally located) firms rather
than one is
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z2/2 - ¢

This is pesitive ir

728

c/z «5
Hence if
4 5 ¢e/z £ .5

“entry does not oceur, when it "should", while if c/z 2 11.6, entry
occurs, when it should nct.
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Appendix B
Symmetric Equilibrium with Elastic Demands and Non-Linear Fransport Costs

The symmetric equilibrium is simply described. From (1) we calculate the
market areas elasticities. '

(81) dg _ o' (L = %) - 12
TR N
Pr(L - %) + P (ak*- )
(B2) L 1 N |
A (e - g%+ oyt (eRx - g) 2" (x)
wvhere
(B3) . X =2 - 2% = Lx%x = &
The firm
2

(B4) = max ( %o m) f D(p*+ P(]L - 2x]))de
R ¢ 28 B

where D(p + ¥) 'is the demand curve and m is the marginal cost
_ of production. Thus it sets -
, o g )
(B5) (p*-~ m) [—- + f D'W'de -/ D'W'dL' ] =0
. 2%

or

U 1-2x

_ D(p* + H(x))
g (W)Dedl

2

vhere '€ is the elasticity of demand, and

| r 2
(86) | £ D -
ofDdz + (p*- m)[ 2¢'(x)+ de'dl] 0

-

g* o g**

To see that £*¥ #.2%* note, from (5) \that at ,

. 1 1,
D(E“) + f D'l,')'df. = D(E*) - f qD de
2 0 2 0 aL

- D_,f,!:’i = (D(p*) = D(p* + H(2¥)))

= Dep* + y(ex)) - BB <o
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provided D is sufficiently elastic and ¥ is sufficiently convex.
Censider, 2s an exarple, the quadratic function
) = *,2 '
U= 1/2(2 - %)
2nd the linear demand curves

D =a - bq.

. Then we obtain as our first order conditions

1-2x ' N2
7 (2% - 2)b d2 = B[2*(QL - 2%) -‘-1—;-3-’-‘-) ]
0
b{l-2x} a2 _b %
&7 i R A
and
B8 . -b*—b(1“3x+3xz) a(* - )[(a_b*_-b—x—z-)l'—.l.b]
(88) a - bp 3 P m P 2 It
Substituting ( 8 ) into (9 ), we obtain .
bx? ., bl - 3x + 3x°) . bl = 2x) Ly
B sbva-m - Xt = r - mEEL 4y
or |
E-2x .
6 2 5 2
(Bg) \ p* -m= l/2x = '5' X - 3x

( B?7) and (B9 ) are plotted in Figurell. There exists a unique value
0f x > 0 satisfying these equations for m > a/b - 1.
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P ' 2
- (L - 2% +-§— )

o'l

mg

5/18 . oo0x
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