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ABSTRACT
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1 Introduction

This paper reconsiders the relationship betweerkehautcomes and competition in the standard
framework introduced by Dixit and Stiglitz (1977p tmodel Chamberlin’s “monopolistic
competition”. Dixit and Stiglitz (1977: section popularised a version of their model (henceforth
DS) where preferences are constant-elasticity-b&sttion (CES) and the number of firms is large
enough so that the price index is independent@irntividual price changes. They showed that in
such a setting the market equilibrium would indesaith “a sort of ideal”, as previously informally
suggested by Chamberlin (see e.g. Anderson, 200%).DS model has had a large influence on
many fields, such as international trade theorg sg. Helpman and Krugman, 1985: section llI),
growth theory (see e.g. Romer, 1987), economic rgeby (see e.g. Krugman and Venables, 1995)
and monetary economics (see e.g. Blanchard andakiyd 987).

The DS model is extremely tractable. However itactbility is based on rather peculiar
assumptions, hardly plausible as a description @nynreal markets. In particular, these
assumptions imply constant demand elasticitiessé& e turn result in constant mark-ups along the
business cycle, a possibly unpleasant feature: esge Colciago and Etro (2007). The DS
assumptions also deliver the counterintuitive riethat firm size is not affected by the globalisati
process: see e.g. Eckel (2008). Many authors censltbse results unsatisfactory and counter-
factual (see e.g. Neary, 2002: section 4), andithature has investigated different ways to make
the relevant demand elasticities endogenous byfgmoegithe two DS main assumptions: the price

index independence and CES preferences.

The first approach actually departs from the motiepo competition setting, where the number of
firms is assumed to be large enough to make theeseptative consumer’s marginal utility of
income independent of individual prices. This gtmea literature has either assumed a price-index
effect of individual pricing (as suggested by Yargl Heijdra, 1993), or considered a full-fledged
oligopoly version of the same setting (see e.g.tlBaad Katsoulacos, 1991: chapter 3). In both
settings the mark-up becomes endogenous, as (igytheetric equilibrium) it inversely depends
on the number of active firms. This approach hanlspplied to some specific fields, such as real
business cycle and international trade, showingarkable effects if the number of firms is indeed

not very large: see e.g. Colciago and Etro (206d)Eckel (2008).

The second approach changes the assumption onneengueferences within the monopolistic
competition setting. Dixit and Stiglitz (1977: dect Il) themselves showed that different
preferences (allowing for different commodity sutiosability) would deliver different results. In

this line, while studying the impact of internatbrtrade under monopolistic competition, Krugman



(1979) made specific assumptions on preferencesdier to generate a pro-cyclical mark-up and an
increase in the firm size as a response to an sigpam market demand. However, as Neary (2004
section 4.2) noted, no alternative preference fipatton has proven to be tractable, and most
scholars have then retained the CES one. Indeadynian (1980) himself returned to a standard
DS structure with its strong implication that neithmark-ups nor firm sizes are affected by trade
policy. In fact, an explicit functional form for ¢hKrugman’'s (1979) type of preferences has only
recently been proposed by Bertoletti (1998 and 20&&d Behrens and Murata (2007): see
Appendix 1.

In this paper, we introduce an alternative clasgnoih-homothetic) preferences characterised by
non-constant demand elasticities. In particular,deéne a new class of well-behaved consumer
preferences, calledicreasing Elasticity of SubstitutiqtES) preferences, and show that an increase
in the number of firms/varieties results in an eage in the equilibrium price (with a constant
marginal cost). Given the consumers’ taste foretgyithe possibility that they might pay more for a
richer set of products should not come as a com@etprise. Moreover, the higher price does not
harm consumers in that they are more than compsthbgtthe rise of product variety available for
consumption: with IES preferences, higher prices therefore associated with higher consumer
welfare. As proved in Appendix 2, price-increasiogmpetition can also arise in a Cournot

oligopoly version of our setting, that is, undes tissumption of strategic interaction among firms.

The intuition for our results is the following. Ase in the number of firmshifts the residual
demand curve downwards and, given the represeatatiisumer’s disposable income, reduces the
equilibrium consumption of each variety. The ovieeffiect on prices is contingent on how demand
elasticity changes according to the scale of copsiem. It turns out that, in a monopolistic
competition setting, demand elasticity only depewds the functional form chosen to model
consumers’ preferences. In particular, in a symimetquilibrium, the elasticity of demand (in
absolute value) coincides with the elasticity disitution between any two varieties.

The main issue is then how the scale of consumpdibects commodity substitutability. CES
preferences (see e.g. the DS model used in Krugh®8t) give rise to isoelastic residual demands.
Under these preferences, competition does nottaffiemand elasticity and the equilibrium price
(with constant marginal costs). However, consuniemsefit from an increase in the number of
firms through higher product diversity.

In the somewhat less known case of varieties withleareasing (with respect to the scale of
consumption) elasticity of substitution (see theeya by Krugman, 1979, Bertoletti, 2006 and
Behrens and Murata, 2007 quoted above), more camopetnhances consumer welfare through a

wider product variety and a lower equilibrium price



In contrast, the class of (symmetric) preferenbas we introduce in this paper is characterised by
an increasing elasticity of substitution with respéo the level of (symmetric) consumption.
Therefore, the lower the scale of consumption aheeariety, the lower (in absolute value) the
residual demand elasticity that each firm faces Worth adding that, in principle, results simite

our own would also arise with any kind of otherfprences based on a “decreasing relative risk

aversion” sub-utility function for the consumptioha single variety.

We regard the contribution of this paper as beimgedfold. Firstly, it proposes an unexplored
variation of the Dixit and Stiglitz (1977) monomsilc-competition model, stressing the relevance of
consumer preferences for equilibrium behaviour.o8dly, it adds to the literature on price-
increasing competition under product differentiatioHollander (1987) provided an early
investigation of this issue in a Cournot settinghwdlifferentiated products.More recently, the
possibility that competition could raise prices hmeen explored in a few papers by Chen and
Riordan (2006) and (2008) and Cowan and Yin (2008gse papers show that, in discrete choice
models of product differentiation, entry can in@eshe symmetric oligopoly priéelur results are
derived in a setting which is not encompassed by @nthe abovementioned models and do
complement the findings of this literature.

Finally, by providing an endogenous countercyclicaark-up, we contribute to the applied
literature (mostly macroeconomic and internatidrede models) that has adopted the monopolistic
competition setting. In particular, our paper dikecelates to the many contributions that followed
Krugman (1979) in discussing the possibly pro-caitipe effects of international trade: see
Boulhol (2006) for a recent example. According he tstandard view, globalisation: widens the
number of varieties available to consumers; redtleesotal number of firms while increasing their
size, allowing for a better exploitation of the lscaconomies; and reduces the firm mark-up. By
using a mark-up which is negatively dependent emtlmber of firms and specific cost conditions,
Eckel (2008) shows that international trade camdwegver the number of varieties while sharply
increasing the firm size. Our model suggests thatthe contrary, globalisation may result in a
larger number of smaller firms with higher mark-updamely, the raise in the number of
competitors brought about by international tradere@ses the individual consumption of each
variety. The per-capita consumption reduction desge the demand elasticity and increases the
price-cost margin (in contrast with the resultskofigman, 1979). The price increase reduces the
firm size and allows the coverage of the higheraye costs in order to satisfy the free-entry zero-
profit condition.

1 Hollander assumes an inverse demand syptend(q;,Zjxq;), i,j = 1, ...,n. Note that the demands generated by IES
preferences have not this functional form (see ggu# 2.1 in Appendix 2).
2 These results appear to have been somehow ateidipaa passage by Wicksell (1901: pp. 87-8).



Our setting might also be interesting for the easiness cycle literature on “endogenous market
structure”, which considers oligopoly versions loé DS model: see e.g. Colciago and Etro (2007).
Differently from this literature, which uses theacige in the number of active firms which follows
a shock to account for the mark-up modificatiomspur setting the mark-up endogeneity comes
from the type of preferences. This should implyiféecent time path of shocks’ effects from the

usually postulated one, due to time-to-build anyecrosts considerations.

The paper is organised as follows: section 2 intced the model and discusses the price-increasing
competition result. Section 3 considers the freeyerquilibrium and studies the welfare
implications. Section 4 summarises the results.efyopx 1 illustrates the cases of monopolistic
competition with the alternative CES and CARA prefees. Appendix 2 deals with the case of
Cournotian competition under IES preferences.

2 The model

Following Dixit and Stiglitz (1977) and Krugman (29, we consider a market withidentical
firms, each producing a different variety of a wafar commodity. Lek; be the quantity of variety
i, produced by firm with a (positive) marginal cost If varietyi is actually sold, its market price is
pi. Assume that the representative consumer hastiltg tunction U(x) = Zju(x) (that is, her
preferences are symmetric aadditive®), defined over a large numbir> n of potential varietiesi (
=1, ...,N). It is also assumed tha(-) is a well-behaved (sub-utility) function witif0) = 0 and
u”(-)<0 <u'(-)4 Let Y denote the disposable income of the representageat. Then her budget
constraint in angymmetricequilibrium (i.e., in any equilibrium in which thgice of varietiesp, is

the same and hence also the quantjtis the same) can be written as:

p=". ®
nx

The other equilibrium condition is given by firmgtofit maximization. In order to compute that,
we first have to consider the FOCs for the maxitioreof the representative consumer’s utility:

u’(;9) | @

P =

3 See e.g. Deaton & Muellbauer, 1980: section 5.3.

4 Note that, being strictly concave with respecktand increasing with respect o U([) embodies a Chamberlinian
“taste for variety”. Moreover, it is well definedrer the positive orthant of the relevant Euclidspace: according to
standard results, this implies regular and welldveld demand functions for (strictly) positive pa@nd income.
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fori =1, ...,n,whered > 0 is her marginal utility of income.

One can prove that, if prices are not dispropodienthe elasticity of with respect to each price is
of the same order of magnitude an (3See e.g. Deaton and Muellbauer, 1980: section Bi8is,
under the assumption of many varieties (i.en i§ large enough), one can assume that each firm
ignores the price interaction with the others, ieatach firm considers as a constant (this is the
monopolistic competition hypothegmpularised by Dixit and Stiglitz, 1977). Accordip, the
inverse demand function for varietys given bypi(x) = u’(x)/A. Therefore, demand elasticity can
be written as:

£(x)= P (%) — u'(x) 3)

P(X)X%  u"(X)x .

Note thatg(-) does not depend ol and that it equals the reciprocal of the elasticf the marginal
utility u’(-), i.e. minus the so-called “coefficient of r@latrisk aversion” ofu(:). It can be shown
that, in any symmetric equilibrium (thanks to theperties of symmetric additive preferences):
-u'(X)/(nxu”(x)) = - &/(n - 1), wheres; andg; are respectively the direct and cross elasticafebe
“compensated” (Hicksian) demand for varietylt follows that, for a symmetric consumption,
demand elasticity (hereafter, we omit the suffixes)), equals in absolute terms the (partial)

elasticity of substitution between any two varigtg:), i.e.,&X) = - g(x).>

The profit-maximising first and second order coiotis for each firm under monopolistic

competition can be written as follows:

_ &0
P= Tt o © = MC @
U"(X) x+2U (¥ < 0. (5)

The symmetric equilibrium is then given by a couf@ex), such that equations (1), (4) and (5) are
simultaneously met. Equation (1) — the budget camdt— is an equilateral hyperbola in the space
(p, X), whose distance from the origin depends ondisposable incomper varietyY/n. Equation

(4) — the profit maximising FOC — depends onlygpi) (it requiredlex)0> 1, i.e.u” (X)x + u’(x) >

5 More precisely, it can be showed that the so-daforishima” elasticity of substitution betweenriegiesi andj, dj
= & - &, is equal to U’ (x)/(u” (x)x) whenevem; = p; and therx; = x (on the different partial elasticity of substitui
measures see Blackorby and Russell, 1989).
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0), that is on the elasticity of the marginal tyili’(-). Equation (5) — the profit maximising SOC —
is just a decreasing marginal revenue conditiorclvimust be satisfied in our setting.

In order to study the effect of an increase in cefitipn, we consider aexogenouslecrease in the
disposable income per variety,/n (see next section for the characterization of fitee-entry
equilibrium with an endogenous number of firms)isTaffects only equation (1): from a graphical
point of view, the equilateral hyperbola simplyfshitowards the origin. In economic terms, this
implies that the revenues of each active fipr, must decrease. Since (5) implies th#k)x =
[u'(X)X]/[u” (X)x + u’(X)] is an increasing function, in this setting alsmust get smaller. However,
p might increase or decrease depending on the prepearf g0l Figure 1 provides a graphical
representation of how the effects of a rise in cetitipn might differ according to the sloperofx),

which in turn depends on the characteristics(Qf

P A Y/nx

m(x)c

> X
X*

Figure 1: A non-monotonic elasticity case

In Appendix 1 we illustrate the alternative case€ARA (Constant Absolute Risk Aversion: see
Bertoletti, 2006 and Behrens and Murata, 2007) @&$ preferences (see e.g Krugman, 1980),
leading respectively to a result of price decreasé of no change in price after an increase in
competition.

On the contrary, the condition for demand elastimtgrow (locally) is easily derived as:

1 1 <u(x)

T R (6)
u(¥) u(yx d(x

Inequality (6) requires’”’> 0 in the relevant interval, i.e., a convex imdlual demand curve for
the single firm under monopolistic competition. @dion (6) can be written in several forms, but it

is basically a condition of “decreasing relativekraversion”, which would be satisfied for instance
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by an appropriately chosen Hyperbolic Absolute Réslersion (HARA: see e.g. Merton, 1971)
sub-utility functionu(:). To satisfy (5) and (6), we assume that prefes can be described by a
functional form foru(-) in the class:

0 y
u(x) = 2+ X (7)
T2 4
where 0 o< y<1, or
x/
u(x)=Inx +—, (8)
4

where 0 <y< 1, fori = 1, ...,N. We call the preferences representedU§y) under (7) or (8)
“Increasing Elasticity of Substitution” (IES) preémces. Note that jp = yin (7) preferences would
be CES: indeed (7) and (8) are combinations of"@I6S expressions”, respectively with elasticity
of substitution 1/(1 ) and 1/(1 -)) (Inx in (8) corresponds to the “Cobb-Douglas case” with 0
and unit elasticity of substitution). In what folils, without loss of generality, to illustrate these

of IES preferences we use (7) and assymd.: i.e.:

(x)=% ©)
uix)=—+Xx, 9
P
fori=1,..N.
Under (9), we obtain:
1+ %77 1+ X7 1+x7°
pi(X) = , €(X) = , mM(x) = y (10)

A p-1 P+ X
Note that the elasticity of substitutioo(x) = - &X) increases with respect to the scale of
consumption, with:

1
o(0)=——, Jim g(X)=w. (11)
1-p X0

Whenever the representative consumer has IES prefes, an increase in the number of
firms/varieties (for a given disposable inconfg makes it less elastic for any given price by
shifting down the residual demand of each varifilis, in turn, implies an increase in the

equilibrium pricep(n). Conversely, when the number of firms (varietiégsgreases (assuming that it



is still large enough to validate the “monopolist@mmpetition hypothesis” implicit in equation (3)),

the scale of consumption increases and the mariet fgnds to marginal cost. i.@(n) > 0 and®

MO=—, fim mX)=L (12)
P x-ow

Are the equilibrium values unique and can they bvergan explicit expression? The equilibrium
valuex(n) is implicitly given by the condition:

= +—_, (13)

and it is easily proved to be unique since the tioncin (1) is steeper than the one given by (4) at
any point such that (13) is satisfied (i.e., thailgrium loci (1) and (4) only cross once under IES

preferences). The situation is described in Figure

Y/nx

Pa

C/,O A//

Figure 2: the |lES case

Accordingly, an increase in the number of compgtihoes increase the equilibrium price, while it
decreases each firm’s revenue and profit, and dmswmption of each variety. The latter fact
implies a decrease in the equilibrium elasticitysabstitution between any two varieties, which
provides a rationale for the result. What happensdnsumers’ welfare is not obvious, since
consumers pay higher prices but also enjoy a higheduct variety, and it is investigated in next
section. Interestingly, price-increasing competitionder IES preferences for the representative

consumer can also be extended to an oligopilia (Cournot) version of the previous setting, in

6 More generally: under preferences given by (7% faimds that ax tends to infinityo tends to 1/(1 $) andm tends to
1/y; while under preferences (8)(0) = 1 andn tends to infinity ax tends to zero.



which the number of competitors directly affects thark-up. The proof of this result is outlined in
Appendix 2.

One could wonder how realistic IES preferencesaara description of consumer attitudes towards
product variety. Here we propose the following eis& of introspection. Consider you own some
units of a given commodity in different varietigbg same number of units for each variety). With
IES preferences you would regard any two unitsifé@m@nt varieties to be closer substitutes when
you have many of them than when you have a fewh\WES preferences the substitutability across
varieties does not change with the number of urfitsach variety, while according to Krugman’s
(1979) preferences as the number of units goes angties become less substitutable. Which
assumption does appear more consistent with yoarpreferences?

Notice that (10) shows that, interestingly, if fsrhad different (constant) marginal costs (i.ethwi

G # G), IES preferences would result in more efficiemtin having smaller mark-ups and larger
sizes. This prediction is in sharp contrast witk tmplications both of the DS and Krugman’s
(1979) models, and in principle offers a way ta tspirically the IES hypothesis. It is worthy to

note that it also differs from what is implied bgditional (asymmetric) Cournot equilibria.

3 Free-entry equilibrium and welfareimplications

Following Dixit and Stiglitz (1977: section IlI), wean compare the (long-run) equilibrium that
would arise in our setting under market free erftthe production of each potential variety also
involves some fixed set-up cdst> 0, with a constrained (no lump-sum transfergjaptimum.

The market equilibrium must satisfy the zero-profibdition:
p=c+ L . (14)
X

Together with (1) this gives the condition:

cx*+F

e H

CX

m(x°) =

(15)
which characterises the free entry market equiibri The latter has to be compared with the social

optimum which maximise®) = nu(x), under the constraint that= ncx + nF. The FOCs for the

stated problem imply:
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1 _cxX"+F

AX°) oo

, (16)

where¢x) = u'(x)x/u(x) is the elasticity of utilityu([.

Given that under IES preferencefx) < ¢X)™?, it can be easily proved that (15) and (16) unigue
definex® andx’, with x° > x°. Accordingly, by (14), under the free entry hypestis the number of
varieties (° and their pricg(p®) are lower than in the social optimum® @ndp°). Therefore, a
social planner would introduce more varieties, expkess their production and price them higher

with respect to the free entry market equilibrium.

An intuition for these results can be grasped lokilng at the sign ofp([), as suggested by Dixit
and Stiglitz (1977: pp. 303-4). As defined abogf) is the ratio between’'(x)x and u(x). The
numerator is proportional to each firm’s revenubjlevthe denominator measures the contribution
of each variety to consumer welfare: accordinglis a sort of “appropriability ratio”. Thereford, i

@ (01> 0, at the margin each firm finds it profitatdteproduce more than the social optimum. This

is indeed the case under IES preferences, since

Ox_ 1 _ gy, (17)
Ax)  m(x)
This result is coherent with Dixit and Stiglitz’$977) suggestion that the free market equilibrium
might well involve fewer and bigger firms with resp to the (constrained) social optimum.
However, Dixit and Stiglitz (1977: p. 304) basedittpresumption on the expectation of a positive
correlation betweem([) and OgJ*C. We show that under IES preferences the free entgket
equilibrium has too little product diversity evéng] andOg((y*0 are not positively related.

To compare our result with the case of CES pretsgnnotice that, as shown by Mankiw and
Whinston (1986), with product diversity entry alsagntails two kinds of externalities: a “non-
appropriation of consumer surplus” effect and astbhass stealing” effect. The former deters entry,
since firms do not internalise all the surplus grareates, while the latter encourages too many
firms to enter, since they are not affected byrt#dction of other firms’ profit. For the CES case,
these two forces exactly cancel out, and the freeyeequilibrium is a second-best optimum: see
e.g. Anderson (2008). With IES preferences, then“appropriation of consumer surplus” effect

dominates and the equilibrium number of firm isialbg insufficient.
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This welfare result also suggests that the entryaohew competitor (out of the free-entry
equilibrium) can raise consumer welfare, even Boasated with a price increase. This is what

actually happens under IES preferences. Indeedsimg (1) and (4) it is easily computed that:

X(mn _ _ m(x(n))

: . (18)
X(n) m'(x(n))x(n) + m(x(n))

It follows that an increase in the number of coripet increases consumer welfamgx(n)) if and

only if:

1 mx)

; . (19)
@x(n))  m'(x(n))x(n) + m(x(n))

Given that profit maximisation, even under pricergasing competition, implies that an increase in

the number of competitors reduces firm’s profite following condition must hold:
m'(x(n))x(n) + m(x(n)) >1. (20)

Thus ¢ > 0 is asufficient condition for more monopolistic competition to idet a consumer

welfare improvement.

Finally, to complete the comparison among the molisiic competition cases of CES, CARA and
IES preferences, consider the benchmark (partialieum) case of two identical markets which
join (for example due to the opening of internadibtrade). If the number of firms is allowed to
adjust to its free-entry equilibrium value, it ssy to seéthat prices and the (total) number of firms
respectively keep constant, decrease or raisevitdd size of each firm keeps constant, increases
or decreases) in the CES, CARA and IES cases,imgiple providing further empirically testable

implications of the different models.

4 Conclusions

In this paper we have introduced IES preferencethénmonopolistic competition framework of
Dixit and Stiglitz (1977) and shown that in suclease (with a constant marginal cost): (a) more
monopolistic competition results in a price ince=ald) despite the price increase, consumers are
better off thanks to higher product diversity; {l@@ constrained Pareto optimum has more varieties,

higher prices and smaller quantities than the ntatkeg-run equilibrium of free entry.

7 By redefiningx as the quantity of each variety consumed by angividual”, which is now half of the production of
each firm, one can still use equations (1), (4) @naddified) (14) to analyze the market equilibrium.
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Accordingly, globalisation may beneficially affeah industry through an increase in the number of
firms accompanied by a raise in the mark-up andza seduction. It remains an open question
whether, under a different class of preferencesnenease in the number of firms leading to a price
increase could actually make consumers worse-adf imonopolistic competition settiigiVe have

also shown that, under IES preferences, a cagaife-increasing competition can be made also in

an oligopoly setting la Cournot.

Our results add to the small set of papers (Ho#anti987, Chen and Riordan, 2006 and 2008, and
Cowan and Yin, 2008) which have considered the &@sprice-increasing competition in models
with differentiated products. However, our setttiffers from theirs on two grounds. Firstly, we
use symmetric “non-address” product differentiatisacondly, since we adopt a Chamberlinian
model of monopolistic competition, firms competenradrategically. Thus, our results complement

and strengthen the previous findings in the litmet

We suggested in the Introduction that, by proposingxplicit (and simple) micro-foundation for a
countercyclical mark-up based on consumer prefeenuur setting should be of some interest for
the many applications of the monopolistic compenitiframework, in particular for the
“endogenous market structure” literature. Our rssoiight for example provide useful insights on
the empirical puzzle posed by non-decreasing prist- margins following globalisation and
market reforms (usual explanations are based oplysspe factors: see e.g. Griffith, Harrison and
Simpson (2006), Boulhol (2006) and (2008)).

Finally, we noticed in section 2 that the key tmgmte price-increasing results in a monopolistic
competition setting is a condition of “decreasietptive risk aversion” of the sub-utility function
u(-), which implies an increasing elasticity of sitinéion with respect to the scale of consumption.
Dixit and Stiglitz (1977: p. 304) write:.". we would normally expect that as the number of
commodities produced increases, the elasticityutisstution between any pair of them should
increase. In the symmetric equilibrium, this istjtlee inverse of the elasticity of marginal utility
Then a higher x would correspond to a lower n, Hretefore a lower elasticity of substitution’....
As discussed above, this suggestion is seemingbntaip by Krugman (1979), who assumes a
decreasing elasticity of substitution and commaehts way: “... fhis assumptionseems to be
necessary if this model is to yield reasonable ltssand | make the assumption without apolbgy
(Krugman, 1979: p. 476). However, the previousitidn seems misplaced. As a matter of fact, due
to additive symmetric preferences, in a symmetric equilibriommonopolistic competition the
elasticity of substitution between any two varistigoesnot dependdirectly on the number of

8 As Dixit & Stiglitz (1977: p. 304) argued, theierio a necessary relation between the sigig Qfandm'( DL
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varieties actually consumé&dlhe relevant question is rather how the elastmitgubstitution might
change according to the scale of consumption. WWe kagued that, to describe consumers tastes
concerning a differentiated industry, IES prefesmnare not a priori less plausible than the popular
CES ones, deserve to be investigated and shouthipérically easily testable. Indeed, this paper
shows that the assumption of a non-increasing ieillgsiof substitution is not necessary for

monopolistic competition to yield “reasonable résul

Appendix 1: Examples of different monopolistic competition effects on prices
In this Appendix we show two examples of utilitynfiional forms leading, within the
monopolistic-competition framework la Dixit-Stiglitz (1977), respectively to no changadaa

decrease in the equilibrium price after an increéaske number of monopolistic competitors.

1. The CES case (Dixit and Stiglitz, 1977, and Krugman, 1980)

Suppose that:

o

u(x) = - (AL.1)
0

fori =1, ...,N, with 0 <p< 1:ie.,u(l))is a “constant relative risk aversion” (sub-)tyifunction.
Preferences are CES, and demand elasticity is amnahd given by = 1/(o - 1), withm = 1/p.

Figure 1 shows the effect of an increase in thelrarof varieties:

Y/nx

c/p

* X
X X

FigureA.1: the CES case

9 This was first noticed by Pettengill (1979: p. §68nd acknowledged by Dixit & Stiglitz (1979: pp62-3) while
pointing out that, in their setting, an increasethie number of commodities/firms does not incretdme degree of
crowding in the commaodity space.
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Note that in Figure A.1, an increase in the nuntfeiirms/varieties for a given level of nominal
income decreases the amount of each of them, buedethe equilibrium price unchanged. The
obvious reason is that the optimal mark-up doeslepend, in such a case, on the amount that is to
be produced. Since the equilibrium values can b&lye@omputed, the CES case has been

tremendously popular in applications (especiallinternational trade and macroeconomic models).
2. The CARA case (Bertoletti, 1998 and 2006 and Behrens and Murata, 2007)

Assume that

u(x)=-——, (A1.2)

a

for i =1, ...,N, with a > 0. Thereforeu(-) is a “constant absolute risk aversion” (suliijyt
function, preferences are quasi-homothetic gml= -1/(ax), with m(x) = 1/(1 - ax) (this requires
that a is small enough with respect ®¥). Demand elasticity increases along a given inldial
demand curve (the elasticity of marginal utility(:) is decreasing) and a smaller consumption is
associated with lower prices in a symmetric equiim. The situation can be graphically

represented as follows:

Y/nx

p
c/(1 - ax)
) s !
g |
C ! ,/,
! K
X X X

Figure A.2: the CARA case

Note that an increase in the number of varietiesices both the consumption level of the single
variety and its equilibrium price. The mark-up ‘eari“procyclically”, so that an increase in

competition also benefits consumers through lowieep
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Appendix 2: The case of price-increasing Cournot competition
In this Appendix we show that, under IES prefersngeice-increasing competition can also arise
in an oligopoly & la Cournot) version of our setting. By using (1) d8fone can easily derive the

completeinversedemand function of the representative consumer:

u'(x)Y

-, A2.1
S U)X, Az

P (X) =

which is decreasing with respectxo Given (A2.1), it is straightforward to computettihe FOC

for Cournot profit maximization is given by (it neigesu” (X)x + u’(x) > 0):

R0 L OOX +HUOOIE, U06)x)
ox (U 06)%,)° |

(A2.2)

and that the (global) satisfaction of (5) ensufesdt the “marginal revenuedR/0x; is decreasing

with respect to;..

It follows that in anysymmetricequilibriuma la Cournot for which (A2.2) holds it must be that:

X = (n=Dlu"(¥)x +u'(X)] y = (n-1)
n“u'(x)c n“m(x)c

Y, (A2.3)
with

_n
p —mm(x)c. (A2.4)

Thus, by using (1), the symmetric oligopoly equiliimn quantityx,(n) is defined by:

(n-2Y
nc

=m(X)X. (A2.5)

Since the left-hand-side of (A2.5) does not inceeagth respect tm if n > 2, and the right-hand-
side is increasing with respectxat follows that an increase in the number of cortpet/varieties
decreaseg,(n). Such an increase in competition also raisegtudlibrium pricep, if and only if it

decreaseny, i.e., if and only if the elasticity o§(n) is less than — 1. Since:

X,(Mn _2-n m(x, (n))
X,(N) =1 m(x, ()X, () +m(x,(n))’

(A2.6)

the condition for price-increasing oligopoly conipenh is equivalent to:
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_ MO M)%,(n) 1
m(x, (n)) n-1

(A2.7)

Condition (A2.7) is not obviously satisfied in aogse of IES preferences (for any valueybf);

however, consider the (limiting) case of (8). Comagpion shows that, under (8):

m(x) = 1+ )y(y ; (A2.8)
and
mn’1((>;<))x - _1+ny ' (A2.9)
Accordingly, under (8), (A2.7) is equivalent to:
(n=1y-1>x,(n’, (A2.10)

which must hold when is large enough.
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