Chapter 9 Markets for
Differentiated Product

Market for Two Differentiated Products

Monopolistic Competition in Differentiated
Products

Linear location model
Circular location model
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Market for Two Differentiated
Products

+ Dixit (1979), Singh and Vives (1984)
* We assume the demand functions for the two
products as
n=a-Paq-rq

where >0, 82 > 1
n=a-7q-Pa

The smaller y the higher product differentiation

» Inverse demand functions

qr=a=bp +cp, a(ﬁ—;/)b: B

where a = >0.c= 4
Gy =a+cp —bp,
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Market for Two Differentiated
Products (cont’)
* Quantity game (Cournot game) with differentiated
products

max7; =(a - fq; = rq;)q; i,j=12,i#j
4

» Best response functions given by

Gi=Rig) =T =127

*  Symmetric equilibrium
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Market for Two Differentiated
Products (cont’)

» Quantity game (Cournot game) with
differentiated products

""""" ! Ri(g2)
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Market for Two Differentiated
Products (cont’)

» Price game (Bertrand game) with differentiated
products

max7; =(a—bp;+cpj)p; i,j=12,i#j
4

+ Best response functions given by

atep; . L
pi=Ri(pj= 2b’ iLj=12i#j
*  Symmetric equilibrium
s a :ll(ﬁf}/) b_ ab 2= a’b _ BB~y
"2b-c 28—y 2= @b-0 (B-1P(B+)
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Market for Two Differentiated
Products (cont’)

» Price game (Bertrand game) with differentiated
products
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Market for Two Differentiated
Products (cont’)

« Cournot versus Bertrand in differentiated
products
(24

c_ {7:7
pi —pi 4(,32/ )_1

c_ b )
0 p-p! 0,222 6 fim(pf - pP1=0
a}/ y—0
The smaller y the higher product differentiation
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Monopolistic Competition in
Differentiated Products

» Monopolistic-competition environment
(Chamberlin 19330)
» The environment

— (1)Consumers are homogeneous and can be
represented by a single consumer who loves
to consume a variety of brands

—(2) There is an unlimited number of potentially
produced brands

— (3) Free entry of new-producing firms
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Monopolistic Competition in
Differentiated Products (cont’)

+ The utility of the representative consumer is given
by a constant-elasticity-of-substitution (CES)
utility

N
9g; p
u(qy,q25- -+ IZN):Z\/%‘ o ﬂzg'j:_2
i=1 o

» Each brand is produced by a single firm. The total
cost of a firm producing qgi unit of brand | is given
by

F+ceq; if ;>0
TC"(""):{ 0 ifg=0
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Monopolistic Competition in
Differentiated Products (cont’)

» Resource constraint: Labor demanded for
production equals the total labor supply

N
D (Fteg)=L
i=1
+ Solving for a monopolistic-competition equilibrium
MR,(q,-)=P,(H%):%:c:MC(q,-) B -2

i i e F
TG = (P e ~F=cq? ~F=0 & g =
N(F +c(Fle)=L o ~n-L
2F
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Monopolistic Competition in
Differentiated Products (cont’)

» Monopolistic competition in international
markets

— When the world is integrated into a single large
economy, the labor resource and the number of
consumers basically doubles

» Autarky market vs free trade market
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The linear “location “ model

» Hotelling (1929) considers consumers who
reside on a linear street with a length of L>0

» Suppose that the consumers are uniformly
distributed on the interval, so that at each point
lies a single consumer

» The total number of consumers in the
economy is L

« Each consumer is indexed byxe[0,L] , S0 X is
just a name of consumer (located at point x
from the origin)
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The linear “location “ model (cont’)

» Suppose that there are two firms selling a
product that is identical in all respects except
one characteristic, which is the location where
is sold
— Firm Ais located a units of distance from point 0.

Firm B is located to the right of firm A, b units of
distance from point L
+ Each consumer buys one unit of product

— A consumer has to pay transportation cost o tper
unit of distance
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The linear “location “ model (cont’)

0 a L-b L

1 =

Define the utility function of a consumer located at point x by
U —pa—Tlx—al if he buys from A
" |=pp—tlx—(L-b)| if she buys from B
Indifferent customer % is given by
—pa—t(¥—a)=pp—7(L-B-x)

I:> )2=pA—pB+Lfb+a
27 2
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The linear “location “ model (cont’)

The demand functions are

— — X« - L-b+
g =bazpp Lobra ooy g Papp Lobia

27 2 27 2
If a<x<L-b then
Indifferent customer x is given by
—pa—T(X—a)=pg—7(L-B—-x)

I:> )AC:pA—pBJrLbera
27 2
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The linear “location “ model (cont’)

The profit functions are

2 - 2 (L-b+
maxz, = 2oPA= () | (Lbra)py max 7z, = P8Pa—(Pp)” | (L=bra)py
P 2 2 Py 2t 2

Solve FOC simultaneously

Ty _ps=2py (Lbva@)  dmy_py-2py  L-bta_
Py 27 2 Iy 27
Bertrand-Nash equilibrium
»_ TBL—b+a) n_TGL-bta)

D P 3 P 3
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The linear “location “ model (cont’)

The equilibrium demand and profit are

h _3L—b+a ahep 0o fOL-b+a?
6 T

E} If a=b, then the market is equally divided between the two firms

Proposition

(1) If both firms are located at the same point (a+b=L), then
pa=pg=0 is a unique equilibrium

(2) A unique equilibrium exists if and only if the two firms are not too
close ti each other

2 2
L+a—17 24L(A+217) and L+h—a 24L(A+217)
3 3 3 3
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The linear “location “ model (cont’)

Location and price game
aﬂ_Ah
da

E} Firms tend to move toward the center (minimum differantiation)
No equilibrium exist !

>0

If the transport cost is quadratic
U - 7pAf‘r(xfa)z if he buys from A SII'A”
—pp—T[x— (L—b)]2 if she buys from B da

<0

) Firm Awould choose a=0, and firm B would locate at point L
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The circular location model

» Consumers are uniformly distributed on the unit
circle. We denote bytthe consumers’
transportation cost per uni of distance

» Assuming that N firms are located at an equal
distance from one another yields that the
distance between any two firms is 1/N

» Assuming that firm 2 and N charge a uniform p,
the consumer who is indifferent to whether buys
firm 1 or firm 2 is located at X , which is
determined by p, + 7%= p+7(1/N -x)

1

o s=P=P
27 2N
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The circular location model (cont’)

Consumers buying from firm 1

pz=p
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The circular location model (cont’)

Demand function facing firm i
oz bopi L
q;=2x= Z + N

Profit function facing firm i

-
7= pig; —(F +cq) = (p; —c)(%j—F

Solve FOC
97 _p=2pite 1 _,
p; T N

Symmetric equilibrium
p*-2p;+c 1

I il of SR,

pi*=p - N
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The circular location model (cont’)

Assume a free entry market, therefore equilibrium
number of brands N is given by

_ T n_ « T
e A

Social optimal number is given by solving

1
minL:NF+T(N):NF+2NrI2Nxdx=NF+i
N 0 4N

1|7 *
= NW*:E\/;<N,”
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