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Introduction
Jean Tirole (Nobel 2014)

Affiliation: Toulouse School of Economlcs (TSE), Toulouse, France

@ Prize motivation: "for his analysis of market power and regulation”
@ Field: industrial organization, microeconomics
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Introduction

Issue

@ Questions:

» What is the price on a given market?
» What are the profits?
» What is the social surplus?

@ Answers from the previous chapter, it depends on:
» How many firms are on the market
* Monopoly, duopoly, oligopaly, ... , atomless firms.

» Whether firms are competing on prices or on quantity.
» Whether there are capacity constraints, decreasing returns to scale,

» Whether there is a temporal dimension

* Simultaneous moves, sequential moves...
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Introduction

Issue

@ In the previous chapter we have assumed that goods, produced by
different firms, are homogenous, that is perfect substitutes.

@ In this chapter, we shall relax this assumption and allow firms to
produce differentiated goods.

» We say that two goods are differentiated good if they are
substitutes but not perfect substitutes.
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Introduction

Issue

@ Product differentiation is the process of distinguishing a product or

service from others, to make it more attractive to a particular target
market.

» This involves differentiating it from competitors’ products as well as a
firm’s own products.

» Itis a way to extract from price competition pressure.
» It leads to imperfect competition, namely monopolistic competition.
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Introduction
Issue

@ The brand differences are usually minor.
» They can be merely a difference in packaging or an advertising
theme.
The physical product need not change, but it may.
Differentiation is due to buyers perceiving a difference

N s
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Introduction

Issue

@ The concept of product differentiation was proposed by Edward
Chamberlin in his 1933 Theory of Monopolistic Competition.

Edward Chamberlin (1899 — 1967)
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Introduction

Issue

@ 2008 Nobel-Prize winner Paul Krugman and others built the
foundations of the New Theory of International Trade by
» combining such theories of industrial structure with production
functions that assumed significant :
* economies of scale (average cost of producing decreases with output
volume); and

* economies of scope (cheaper to produce a range of products together
than to produce each one of them on its own).
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Introduction

Issue

@ There are two broad categories of differentiation based on a single
characteristic.

» Horizontal: products are different according to features that cannot
be ordered in an objective way.

* At the same price some consumers will buy one and some will buy
other, it really depends on their preferences.

* E.g., differentiation in colors, in styles, in shapes, in flavours, in tastes,

» Vertical: products are different according to features that can be

ordered according to their objective quality from the highest to the
lowest.

* All consumers would prefer one to the other if they were sold at the
same price.

* E.g., BMW vs Fiat, Pharmaceutical branded good vs generics, Regular
cell phone versus the latest version of Iphone.

Jérdme MATHIS (Univ. Paris-Dauphine) Industrial Organization

Chapter 2 11/104



Introduction
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Introduction

Generative Al Example

Market Size Worldwide from 2020 to 2030

206.95

@ Generative Al market went from nearly nothing to a hot market
within a year.

» It exploded with the public release of ChatGPT in late 2022 and
reached 44.89 billions in 2023.
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Introduction

Generative Al Example

@ 3 interconnected markets:

» Data Centers’ GPU
* See Chapter 1

» Generative Al services.

* Consulting, integration, and implementation support for industries.

» Foundational models&platforms

* Foundation models are deep learning models trained on vast quantities
of unstructured, unlabeled data that can be used for a wide range of
tasks out of the box or adapted to specific tasks through fine-tuning.
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Introduction

Generative Al Example

@ The generative Al services market represents a specialized
segment dedicated to consulting, integration, and implementation
support for organizations aiming to integrate generative Al
capabilities.

@ Services companies are sensing a large opportunity in helping
organizations formulate their generative Al strategies.
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Introduction

Generative Al Example

(]
>
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Pod o

&

1 %)

86%
Others

@ Leading generative Al services market players:

> Accenture (6%): The company is investing $3 billion in data and Al practice over three
years to double its Al talent and develop new capabilities.

> IBM (2%): it had established a “Center of Excellence for generative Al,” which already
had over 1,000 consultants specialized.

» Capgemini (2%): launched a portfolio of generative Al services.

» The many others (86%): specialized generative Al services providers and larger
general consulting and system integration companies.
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Introduction
Generative Al Example

86%
Others

@ Pure competitive-like market of horizontal differentiation:
» The fragmentation of the services market enables specialized
consulting firms to capture market share within specific niche client
segments with unique business requirements.
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Introduction

Generative Al Example

@ Foundational models&platforms

» Foundational models are large-scale, pre-trained models that can
be adapted to various tasks without the need for training from scratch.

» Generative Al platforms refer to software that enables the
management of activities outside of foundational models.

@ The market exploded with the public release of ChatGPT in late
2022, reaching $3 billion in 2023.

Chapter 2 18/ 104
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Introduction

Generative Al Example

B Microsoft

@ OpenAl

@ Leading foundational models&platforms market players are

> OpenAl (39%): leads in the share after the launch of ChatGPTs, generative pre-trained
trasformer models in continuous development.

» Microsoft (30%): Azure OpenAl offers data security and custom Al apps suited for
enterprises.

> AWS (8%): its Bedrock service provides access to both general and specific
foundational models.

> Google (7%): Gemini model outperformed most of machine learning benchmarks.
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Introduction

Generative Al Example

B® Microsoft

@ OpenAl

8% aWS

Google

@ Oligopolistic-like market of vertical differentiation:

» The market leaders are big tech companies that fights for market
share, through competition of performance and usability of their
models.
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Horizontal Differentiation

Introduction

@ Breakfast cereals may have lots of sugar or may be healthier.

» We may order them one a line according to their sugar content.
» Consumers have different tastes for sugar and therefore at same
prices they will buy those cereals that are closer to their taste.

@ We will depict this situation using the analogy of spatial competition.

» From a firm’s point of view, location works as a choice of product
characteristics.
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Linear City

Introduction

@ Hotelling, Harold (1929): “Stability in Competition”. Economic
Journal 39(153):41-57

» Hotelling (1929) rebelled against the assumption of homogeneous
products because of its implication, in the Bertrand duopoly model,
that all demand would switch from one supplier to another in
response to an infinitesimal difference in price.

» He assumed linear transportation cost and obtained a Principle of
Minimum Differentiation.
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Linear City

Introduction

@ d’Aspremont, C., Gabszewicz, J.-J. and Thisse, J.-F.(1979): “On
Hotelling’s 'Stability in competition™ Econometrica, 47: 1145-1150

» Show that Hotelling’s 1929 paper is invalid.

* When transportation cost is linear, nothing can be said about the
tendency of both sellers to agglomerate at the center of the market.

» When transportation cost is quadratic, an equilibrium does exist.
* We then obtain a Principle of Maximum Differentiation.
@ Observe that the Principle of Minimum Differentiation is still valid

when there is no price competition (i.e., it is the unique Nash
equilibrium of the location game).
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Linear City

Model

@ We consider a linear city of length 1: [0; 1]

@ Consumers are uniformly distributed along the city.
o N={12}

@ Two stages game:

» Firms choose their locations simultaneously.
» Firms compete in price simultaneously.

@ Constant and similar marginal cost to produce C; (q;) = cq;.
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Linear City

Mode

@ We assume the market is covered

» All consumers buy exactly one unit of the good.

@ Asin d’Aspremont et al. (1979), we assume transportation costs
are quadratic:

» A consumer located in x € [0; 1] who buys from a firm located in
a € [0; 1] who charges price p pays:

p+t(x—a)?

Jérdme MATHIS (Univ. Paris-Dauphine) Industrial Organization Chapter 2 28/104



Linear City

Results: price competition

@ Let us solve the game by backward induction

» We take firms’ location as given and look for Nash equilibrium in
prices.
» We assume firm 1 is located in a € [0; 1], and firm 2 is located in
(1-Db) €[0;1].
* The distance between firm 1 (resp. 2) and point O (resp. 1) is a (resp.
b).
+~ Firmlistotheleftof fim2:a<1-b,ie.,1—a—b>0.
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Linear City

Results: price competition
@ Let us identify the consumer X € [0; 1] who is indifferent from buying
from firm 1 and 2:
Firm 1 ~ Firm 2
= pttE-a’=p+t(x—(1-h))?

Py —p1 +t ((1—b)2—a2)
B 2t(1—b—a)

. l-a—->b P2 — p1
XA T Y b -a)

Xt

<~

with the interpretation that

» arepresents firm 1's turf;

> % is half of consumers between firms 1 and 2; and

> %is the sensitivity of demand of the price differential.
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Linear City
Results: price competition

@ Clearly,

D; (a,b,p1,p2) =X and D, (a,b,p1,p2) =1 —X

that is
_ l-a-—»b P2 —P1
Di(a,b,p1p2) =a+— Jr2'[(1—b—a)
and 1 b
—a— P1—P2
D2 (a,b,p1,p2) =b+ 2 Jr2t(1—b—a)
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Linear City
Results: price competition

@ Firm i’s program writes as

max (p; —c) Dj (a, b, pi. pj)

piER*
_ o ~l1-a-b Pj — Pi
_p?l?z)i(p' C)<“'+ 2 +2t(1—b—a))
. aifi =1
W'th"‘i:{bifizz
e FO.C
o7T: oD; (a, b, p1,
E)p-l = Dj(a,b,p1,p2) + (pi —c) A ap_pl Pe)
| |
B o, l-a-b Pj — Pi ~ (pi—c)
= (""+ 2 +2t(1—b—a)> 2t(1—b—a)
~,l-a-b  p+c—2p
= st 2t(1—b—a)

Jérdme MATHIS (Univ. Paris-Dauphine) Industrial Organization Chapter 2 32/104



Linear City

Results: price competition

e FO.C.
aﬂ'i
— =0
ap;
—a—b jt+¢ .
= pi:t(l—b—a)<fx.+ 5 ) p,2 :pi(J)
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Linear City

Results: price competition

@ Nash equilibrium:

that is

pp = t(l-b—-a)
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Linear City

Results: price competition

@ So,
_ (% LY 3 e 4
pi ( t(l—b—a) <¢x, +-+-(1-b a)))

= c+t(l—-b-a) (1—a—b+gai+§o¢j>

— c+t(l-b—a) (1+“‘;“">

Therefore,

pi=c+t(l—b—a) <1+a;b)

and

p;=c+t(l—b—a) (1+b—a>.
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Linear City
Results: location choice

@ Let

p’ (a,b,pj) € argpmaxni (a,b,pi,p)
@ Nash:

o (ab.p; (a,b,p)) =pi (ab)
@ Let

mi(a,b) := i (a,b,p; (a,b),p5 (a,b))
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Linear City

Results: location choice

@ Firm i selects the location «; = { S:;: i; that maximizes its

profits:
max7r; (a, b) = max (p; (a,b) —¢) D (a,b, pi" (a,b),pj" (a.b))

@ We shall use the Envelope Theorem.
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Linear City

Results: location choice

@ Recall on the Envelope Theorem
» Letf(x,y).
» Define

y*(x) € argmax f (x,y) and f*(x) :=f(x,y*(x))
y

10, y"(x))

f(x.y1)
f(x.y2) . . . f(x,yn)

Figure 5.6
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Linear City

Results: location choice

@ Recall on the Envelope Theorem

» Letf(x,y).
» Define

y*(x) €eargmax f(x,y) and  f*(x):=f(x,y* (x))
y

f(x, y*(x)) is an envelope

Figure 5.7
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Linear City

Results: location choice

@ Recall on the Envelope Theorem

df* (x) _ [of (x.y* (X)) kil (x,y*(x)) dy* (x)
dx ox ay* (x) dx
» RHS: 15! term is the direct effect; 2"9 term is the indirect effect.

» Envelope Theorem: the indirect effect is locally (i.e., for small
variation) negligible:

df* (x) _ of (x,y* (x))
dx oX
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Linear City

Results: location choice

@ Envelope Theorem: the indirect effect is locally (i.e., for small
variation) negligible:

df*(x)  of (x,y* (x))

dx oX

\.

L

a
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Linear City

Results: location choice

@ By the Envelope Theorem, to compute dd’;i we can ignore the
derivative
drry _ dpy
[— >< —_—
Jdp; da

since firm 1 maximizes w.r.t. price in the 2" period.
@ Thatis

d « * o o7mq d7mq de d7mq dp;
daTC1 (avbvpl (a'b)va (a'b>) - da api X da + ap; X da

oy dmy  dp;
a ap; " da

because from the Envelope Theorem we get %—E ~ 0.
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Linear City

Results: location choice

@ So,
d 7T1
X

da:<p1‘c)<aa+ap; da

with
ob; 1 P> — p; ~ 3-5a-b

9a 2 2t(1-b-a)? 6(1—a-—b)?

which is positive when a < % so firm 1 will want to move toward the
center to increase its market share given the price structure.
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Linear City

Results: location choice

@ Also, we have

oD,  dp; _ 1 N a-2 _
op; ~ da  2t(l—a-—b) 3(1-a-—b)

0

3 3

so the associated decrease in product differentiation (increase in a)
forces firm 2 to reduce its price.

@ Hence,
d 7T1

—1-3a—-b
da ~ (Pi—¢) (6(1—a—b)> <0
so firm 1 always wants to move leftward if it is to the left of firm 2.
@ Therefore, the equilibrium in locations exhibits maximal
differentiation: (a*,1 —b*) = (0,1).
» The corresponding prices are p; = p; = C +t.
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Linear City
Results: location choice

Is such maximal differentiation (i.e., (a*, 1 —b*) = (0, 1)) socially
optimal?

_

@ Indeed, for given locations, as long as the market is covered, the

pricing structure does not affect the sum of consumers’ surplus and
profits.

» Thus, the social planner would minimize the consumers
transportation costs.
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Linear City

Results: location choice

@ When the density is uniform and costs are quadratics, socially
optimal locations are equidistant on either side of the segment, that
isa™ =X and1—bF® = 3.

» The corresponding prices would be p; = p; = c.

J\ h A 4

a—1/4 1/2 1-b=3/4 1

Figure 2.1. LHS (resp. RHS): transportation cost for
(a*,1—b*) = (0,1) (resp. (a™,1—1—-Db"®) = (3, 2)).
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Linear City

Conclusion

@ d’Aspremont et al. (1979) show that if, keeping all other aspects of
Hotelling’s specification, transportation cost is made quadratic
rather than linear in distance, duopolists will choose maximum
differentiation (rather than minimum differentiation).

@ The social planner would instead chooses locations that are
equidistant on either side of the segment.

Jérdme MATHIS (Univ. Paris-Dauphine) Industrial Organization Chapter 2 47 /1104



Linear City

Conclusion

@ Although firms like to differentiate to soften price competition they
also all want to locate where the demand is.
» l.e., near the center of the linear city.
@ By fictitiously extending the linear city from [0, 1] to [—1, 2] with no
consumers outside the interval [0, 1] we can show that the new
equilibrium location is: (a*,1 —b*) = (=%, 3).

> (Just solve 471 — (DI—C) ( 81 S ) =0
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Market transparency

Introduction

@ Market Transparency: Availability and accessibility of information to
market participants.

@ Lack of transparency

» Information Asymmetry: Consumers lack comprehensive information.

» Limited Comparison: Difficult to compare prices and services.

» Pricing Strategies: Producers can vary prices with less consumer
scrutiny.

@ Policy concern: Market Transparency enhances informed
decision-making, fosters competition, and reduces market power of
dominant firms.
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Market transparency

Introduction

@ Airline industry example

» Market transparency has been a critical factor affecting the airline
industry competition.

I

Booking
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Market transparency

Introduction

@ Pre-internet era:

» Limited access to flight schedules and pricing.
» Reliance on travel agents or direct airline contact.

» Airlines had greater control over price dissemination and schedule
changes.

@ Post-internet era:
» Online booking platforms.
* Increased availability of flight information and pricing.

» Enhanced Competition: Airlines compete more on price and service
quality.

* Consumer Benefits: Lower prices, better service, and increased choice.

Jérdme MATHIS (Univ. Paris-Dauphine)

Industrial Organization

Chapter 2 52/104



Market transparency

Introduction

@ Schultz, Christian: “Market transparency and product
differentiation”. Economics Letters, 2004, vol. 83, issue 2, pages
173-178.

» Product characteristics as well as prices are not obvious to all
consumers.

* E.g., experience good, good’s characteristic and the pricing are
“complicated” as is the case with insurance policies, internet access or
mobile phones.

» Hence consider a Hotelling market where some consumers are
uninformed about the firms’ locations, and only learn these when
buying.
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Market transparency

Model

@ We considers a Hotelling market with a continuum of consumers
along the line [0, 1].

» A consumer buys exactly one unit of the good.

» There are two firms, A and B.

» First firms simultaneously choose locations, a and 1 — b, on the unit
interval, wl.og.a<1l-—bh.

» Second firms simultaneously compete in price.
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Market transparency

Model

@ There are two different types of consumers that are uniformly
distributed on locations:

» a fraction ¢ are informed about both firms’ prices and locations, while
a fraction 1 — ¢ are uninformed.

» The variable ¢ is our measure of market transparency, the higher is
¢, the more transparent is the market.

» We will concentrate on symmetric equilibria where half of the
uninformed consumers consume from firm A.
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Market transparency

Model

@ A parameter t > 0 measures the “intensity” of product
differentiation, we denote it the transportation cost and we assume
that it is quadratic.

@ We assume both firms’ costs are equal to zero.
@ Denote p; the firm i’s price and D the firm A’s demand.
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Market transparency

Results

@ The location X of the informed consumer who is indifferent between
buying from firm A and B satisfies

Pa+t(X —a)% =pp +t(X — (1 —b))?

which is equivalent to

l1+a-b —
+ i Po — Pa

X(a,b,pa, pp) = —— 2t(1—a—h)
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Market transparency

Results

@ The firm A’s demand writes as

D = ¢X(a, b, pa, po) + 1_74)

We assume that the market is covered so that firm B’s demand is

1-D = g1~ %(a.b. pa.py)) + 5 "
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Market transparency
Results

@ At the competing stage, the firms’ maximization programs write as

mp?x {ﬂa(a. b, Pa, Pb) = Pa ((]))?(a, b, Pa, Po) + 1_2¢> }
and

max {ﬂ'b(av b, pa. Pp) = Po (4’(1 —%(a,b, pa, P)) + 1;4))}
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Market transparency

Results

@ The price that maximizes firm A’s program must satisfies the F.O.C.

drma

a, b, pa, =0
dpa( Pa, Pb)
that is q db

D+ =0

dpa (pa ) padpa

which is 3%

X

D+ (’bpaapa 0
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Market transparency
Results

@ The analogous of the previous equation for firm B writes as

1-D- ¢pba[;( 0

@ Adding both equations and using the fact that
oX oX

Pa Py

we get
oX
1+4’(pa+pb)$ =0

S0 2t(1—a—b)
* —a—
pa(a b,pp) = — % Pb
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Market transparency

Results

@ To obtain the Nash equilibrium in price, we can solve the following
system of equations

pa(a.b, po) = =2 —py
D + (Ppa% == O

which leads to

p;i(a b) (1_a—b)(¢(1+§q;b)+2+(1—¢))t
Ps(a, b) (1_a_b)(4_¢(§$a_b)—(1—¢))t

@ The prices are decreasing in ¢: increasing transparency makes
price setting more competitive for given locations.
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Market transparency
Results

@ To determine what is the location at equilibrium we have to study
how vary the firms’ profits with location.

dra _ dpa ,_dD
dg (@ D.Papp) = D~ +pa—(a Db papy)
_ pdpa oD , oD dpa , 9D dpy
- Ddaera<aa+apa da+apb da
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Market transparency
Results

@ By the envelop theorem, ‘L‘? = 0, so the previous equation writes as

i, B oD 9D dpy
" (a,b,pa,pp) = Ppa (aa + Ipp da)

- oX oX dpp
= Pa (P (Papb da

B ax ox dpy
= Pa¢ apb da

@ According to the values of X, p;(a, b), p;(a, b), we have
G (a,b,pz,p;) = 0 (and G2 (a, b, 3, pj) = 0) for

79— 9
8¢

a* =Db* = < 0.
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Market transparency

Results

@ When firms can locate outside the city and can choose their
location on the whole real line they decide to locate in

. . T6—9 ¢+9
(@ 1-b) = (L2 P2
¢ ¢
@ The equilibrium prices and profits are
pi=p; = %e%bt and 7ti = 7f = gﬁp;;/’t

» They both decrease in ¢: firms dislike transparency.
» It is straightforward that a* and b* are increasing with ¢.

@ Therefore we can conclude that increasing market transparency
leads to less product differentiation, lower prices and lower profits.
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Market transparency

Conclusion

@ In a Hotelling market with endogenous choice of product
characteristics, increasing market transparency on the consumer

side leads to:

» less product differentiation;
» lower prices; and
» lower profits.

@ This is welfare improving for all consumers and total surplus
increases.
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Circular city

Introduction

@ Steven C. Salop (1979): “Monopolistic Competition with Outside
Goods”, The Bell Journal of Economics, Vol. 10, No. 1, 141-156.

» The linear city model assumes that there are two firms in the market.

* This suggests some kind of entry barriers to block potential entrants
entering the market.

» Salop (1979) uses a circular city model to study entry and location
choice when there are no barriers to entry other than fixed cost or
entry costs.

» The circular city model is “easier” in that the product space is
completely homogenous (no location is a priori better than another).
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Circular city

Model

@ Two stages game:

» First, firms simultaneously choose whether or not to enter in the
market.
» Second, firms simultaneously choose their prices given their location.

@ Finally, the consumers (knowing the locations and prices of all
firms) choose from which firm to buy one unit of the good.
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Circular city

Model

@ A continuum of consumers in a market are uniformly distributed on
a circle with a perimeter equal to 1.
» The consumers either buy one good or no good at all.
» The parameters of the model are such that, in equilibrium, all

consumers indeed buy.
» The consumers have linear transportation costs t.

@ Each firm only locates in one location

» Fixed cost of entry f, and marginal cost ¢ (same for all firms).
» Firm i’s profit when facing demand D;:

(pi —c)D; —f  ifitenters
0 otherwise
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Circular city

Model

@ Maximum differentiation is exogenously imposed.

» Purpose of Salop’s model is to look at extent of entry rather than
product choice.

» The firms that choose to enter are (exogenously and automatically)
located equidistant from one another on the circle.
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Circular city

Results

How many firms will enter the market? l

@ Let there be n firms entered the market in the first stage.

@ We look for the symmetric Nash equilibrium price p in the
second-stage.

» Note that any firm has only two real competitors: the two closest
nearby ones.

Jérdme MATHIS (Univ. Paris-Dauphine) Industrial Organization Chapter 2 721104



Circular city

Model

@ Let us determine demand D; when there are n firms.

» Suppose firm i chooses price p;.

» A consumer located at the distance x € (0, ¥) from firm i is
indifferent between purchasing from firm i and purchasing from i's
closest neighbor if:

firmi ~ iss closest neighbor
X

1
<~ pit+ix :p+t(ﬁ—x)

% %

1/n-
Pi-1=p /nx Pis1=p
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Circular city

Model

@ So,

P+ P

B 2t

@ Since i serves its right and left sides (the firm captures all
consumers in a 2x segment of the circle), we have

X

P+

D (pi,p) = 2x = :

@ So firmi’s problem is

t_n
max (pi — ¢) (W) ¥

Pi
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Circular city

Model

@ FOC and setting p; = p yields
P= n

» this result is similar to the one we found for linear city when we take
n=2.
» Observe that from p; = p the indifferent consumer’s location is

L
- 2n

which is just between two firms.
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Circular city

Mode

@ Since it is a free entry model, the zero-profit condition determines
the number of firms:

p—=¢C
n

—f:0<:>iz—f:0
n

@ So,
n*:\ﬁ and p*=c+Vif .
@ Hence

» Anincrease in f causes a decrease in n*, and an increase in p*
* The lower the entry cost the more competitive is the market.
* At the limit, we have lim;_,o n* = oo, and lim;_,o p* = c, that is perfect
competitive market.
» Anincrease int causes an increase in p*, and thereby an increase in
n*.
* From firms’ point of view, the increase in t is an increase in the
possibility of differentiation.
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Circular city

Model

@ Observe that the equilibrium price is above marginal cost,
nevertheless, firms are making zero profit due to the fixed cost. In
other words, a larger than zero price-cost margin does not imply
positive profit.
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Circular city

Model

@ The social planner’s problem is to minimize the total fixed cost (nf)
plus the average transportation cost.

» the total fixed cost is nf;
» the average transportation cost is

1

1 21 2n
t 2n/2nxdx = 2tn X zzﬂzi
0 2 o 8n2  4n

Distance for
Consumer who is

located furthest

away from both Pi m
products = 1/2;

Pi+1

Average consumer isTocated
here. His distance to product
B is 1/4n. Hence average
Transport costs are t*(1/4n).
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Circular city

Model

@ Social planner’s problem then writes

minnfnLL
n 4n
@ So we get

1/t
FB _ = b
o= 2\/;

_ 1.

2

@ The market outcome yields socially too much product differentiation
(too many firms have entered).

» Private motivation for entry: Business stealing.
» Social motivation for entry: Saving transportation costs.
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Circular city

Conclusion

@ Free entry can lead to excessive variety.
@ Maximal product differentiation is assumed.

» Economides, Nicholas, 1989. "Symmetric equilibrium existence and
optimality in differentiated product markets," Journal of Economic
Theory, Elsevier, vol. 47(1), pages 178-194, February.

* Endogenize through a 3-stage game where firms first choose to enter,
second choose varieties (maximal differentiation is not imposed), third
compete in prices.

* Equidistant firms location is obtained as a result.
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Circular city

Conclusion

@ Excessive entry can result when two conditions hold:

» entrants’ products are substitutes for existing firms’ products, so that
entry steals business from incumbents; and

» firm’s average costs are decreasing with output (which is the case
with a fixed cost of entry)

@ An extreme example with perfect substitutes, fixed prices and fixed
costs, illustrates this clearly.

» A second entrant garners half of the market and halves of the
incumbent’s output.

» Consumers derive no additional benefit from the new entrant’s
product

» Resource usage on fixed costs is now doubled.

» So the social surplus is reduced.
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Circular city

Conclusion

@ Berry, Steven and Joel Waldfogel (1999) : “Free Entry and Social
Inefficiency in Radio Broadcasting”, RAND Journal of Economics,
vol. 30, issue 3, pages 397-420

» Empirical support on the U.S. Radio broadcasting industry.

» Relative to the social optimum, they find that the welfare loss (to firms
and advertisers) of free entry is 45% of revenue.
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Horizontal Differentiation

Conclusion

@ The greater the degree of product differentiation, the greater the
degree of market power.

» The greater the value of search costs or switching costs (what is
modeled through transportation cost in this chapter), the greater the
sellers’ market power tends to be.

@ Firms want to differentiate to soften price competition but they also
want to locate where the demand is.

» Minimum differentiation when there is no price competition.
» Maximal differentiation to counteract price competition.

@ Free entry can lead to excessive variety.

» Implication: from a social point of view, firms’ costly attempts to
differentiate themselves are wasteful.
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Vertical Differentiation

Introduction

@ Vertical differentiation is about being better than your competitors
while horizontal differentiation is about being different.

@ E.g., Horizontal differentiation wrt wines
» Colour, brand, Country of origin, Grape variety, etc.
@ E.g., Vertical differentiation wrt wines

» Brands with strong reputation, AOC wines, quality of grapes, etc.

Jérdme MATHIS (Univ. Paris-Dauphine) Industrial Organization Chapter 2 87 /104



Vertical Differentiation

Introduction

THE ITALIAN
WINE CLASSIFICATION

D.0.C.G

Denaminazione
di Origine Controllata
Garantita

Denominazione Controllata

Vino da Tavola
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Vertical Differentiation

Introduction

@ Gabszewicz, J. & Thisse, J. -F. (1979): “Price competition, quality
and income disparities,” Journal of Economic Theory, vol. 20, issue
3, pages 340-359

@ Gabszewicz, J. & Thisse, J. -F. (1980): “Entry (and exit) in a
differentiated industry,” Journal of Economic Theory, vol. 22(2),
pages 327-338.

@ Shaked, A. and J. Sutton (1982): “Relaxing Price Competition
through Product Differentiation,” Review of Economic Studies, 49,
pp.3-13.

@ Shaked, A. and J. Sutton (1983): “Natural Oligopolies,”
Econometrica, 51, pp.1469-83.
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Vertical Differentiation

Model

@ Duopoly: N = {1,2}
» Same marginal costc € R™.
@ Timing: two-stage game.
» 1. Simultaneously choice of quality

* s €[s,8],(s,8) €ER?2,i €N
* Quality is costless

» 2. Price competition given these qualities

@ Each consumer consumes 0 or 1 unit of a good.

Chapter 2
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Vertical Differentiation

Model

@ A consumer with taste parameter 6 > 0 has the following
preferences:

U — fs —p if he buys the good of quality s at price p
o= 0 if he does not buy

@ Taste parameter for quality 8 has a cumulative distribution function
F(6) € [0;00)
» F(0): fraction of consumers with a taste parameter lower (or equal) to
0.
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Vertical Differentiation

Model

How does write the demand functions? l

@ If single quality s is offered at price p, the demand for the good is
equal to the number of consumers with taste 6 such that s > p
(<=0>5).

D(p.s)=1-F (2).

@ if two qualities with s; < s, and p; > p» then s; is not consumed.
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Vertical Differentiation

Model

@ if two qualities with s; < s, and p; < p» then:
» high quality s, is preferred to low quality s; if 6s, — po > 0s1 — p;

(= 0> =g :=0)

D2 <51152v plY pZ) =1-F (9)

» low quality s, is preferred to no consumption if 6s; —p; > 0
(= 6> % = 0).

Dy (S1,52,p1.P2) =F (9) —F (8)
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Vertical Differentiation
Model

@ Assume F is uniform (and has full support) on [6,6] with § = 0 + 1
@ So we get

A 0—0 .
D1 (S1,82,P1,P2) = F(B)—F(Q):ﬁzg_g
_ pz—Pl_Q
S2 — 981
and

A 6—0
Dz (s1,82,P1,P2) = 1_F(9):1_ﬁ
_ g_@zg_pz—Pl
S2 — 981
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Vertical Differentiation

Results

@ Let us solve the game by backward induction.
@ Fix two qualities s; and s, and let us solve the price competition.
@ In Nash equilibrium, each firm maximizes

T = (pi —¢) Dj (s1,S2,P1.P2)

with respect to p;.
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Vertical Differentiation

Results

@ The reaction functions are

. +c—60(sp;—s
P! (p2) = P2 2( 2 1)

and

. +c+0(s2—s
p5 (p1) = P1 2( 2 1)
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Vertical Differentiation
Results

@ The Nash equilibrium satisfies

o (b (1)) = i

which implies B
* (9 _ ZQ) <SZ B Sl)

and
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Vertical Differentiation

Results

@ This yiels demands for firm 1

D, = max{e_aze,o}

which is positive if the amount of consumers heterogeneity is

sufficiently large: 8 > 26.
» In case of low consumer heterogeneity (6 < 26) intense price

competition drives the low-quality firm out.
» The intuition is that a low quality firm cannot compete with the higher

quality firm.
@ And for firm 2 B
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Vertical Differentiation

Results

@ The profits then write

(6—20)° (so— 1)

rt(s1,8;) = 5

and 5
(20 —0)" (sp —s1)
9

@ Observe that Bertrand’s result is obtained when there is no
differentiation (i.e., sS; = S5)

7[2 (51,52) = > 7"(1 (31,32)
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Vertical Differentiation

Results

@ Now, we can solve the quality choice.

Proposition
If the choice of the quality is costless then maximal differentiation (i.e.,

S; = 8, s; = S) is the unique pure-strategy Nash equilibrium.

@ If we relax the assumption s, > sq, there is another Nash
equilibrium: s} =§,s; =s.

Industrial Organization Chapter 2 100/ 104
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Vertical Differentiation
Results

If s; < s, then from

ar*(s1,82)
851

anz (Sl ,52)

5, >0

<0 and
we obtain the result.

If s; = s, then both firms make zero profits. At least one firm has then
an incentive to differentiate from the other to realize positive profit, a
contradiction. Ol

v
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Vertical Differentiation

Conclusion

@ As for the spatial model (horizontal differentiation) firms try to relax
price competition through product differentiation.

@ Even if quality is costless to produce, the low quality firm gains from

reducing its quality to the minimum because it softens price
competition.

@ If sequential entry, the unique Nash equilibrium is the first chooses
§ and the second chooses s.

» But then race to be first...
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