Thursday, November 10, 2016 11:55 AM

Product diff Stu Page 1



Printout

Thursday, November 10, 2016 11:58 AM

Product differentiation

Product diff Stu Page 2



Page 2

Thursday, November 10, 2016 11:58 AM

Index

Topic 7. Product differentiation: patterns of price
setting
1. Introduction

2. Horizontal versus vertical product differentiation
3. The linear city model

4. Applications: Coca-Cola versus Pepsi-Cola
5. Conclussions

Product diff Stu Page 3



Page 3

Thursday, November 10, 2016 11:58 AM

1. Introduction

= Aim: To study an oligopoly model relaxing the homogeneous
product assumption, to analyse the effect of product
differentiation on price competition intensity and product choice.

= Main implication of the homogeneous product assumption in an
oligopoly model of price competition (& /a Bertrand)

e Bertrand paradox - Price competition between two firms is
a sufficient condition to restores the competitive situation

p=c

Product diff Stu Page 4



Page 4

Thursday, November 10, 2016 11:58 AM

2. Horizontal and vertical product differentiation

= Horizontal product differentiation: two products are
differentiated horizontally if, when they are offered at the same price
consumers do not agree on which is the preferred product.
Example:
= Vertical product differentiation: two products are differentiated
vertically if, when they are offered at the same price consumers
agree on which is the preferred product.

e Example:
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Example

Horizontal Dif.

TOTATA (AMRY Howpk  ACCORD
Vertical Dif. Vertical Dif.
ToyoTA VT0Y ! Hova CETY

Horizontal Dif.
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3.Linear city model with linear transport costs : assumptions

Consumers are uniformly distributed with unit density along a
segment of L length

0 L
Two firms (firms 1 and 2) are located along the segment

The two firms sell a product that is identical except for the location of
the firm.

The two firms have constant and identical marginal cost ¢ — ¢=6=c¢

Each consumer buys a single unit of the product.

— Alternative interpretation of the segment as a product characteristic
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3Linear city model with linear transport costs : two-stage game

Stage 1: the two firms choose simultaneously their location (long-run
ision)

Stage 2:)the two firms choose simultaneously their prices (short-run
isich)

€ impose maximum product differentiation and so we focus on the

determination of the Nash equilibrium in prices (Stage 2).

S,
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3. Linear city model with linear transport costs : consumers’
utility function

= The utility that a consumer /located in X obtains from the purchase of
of the good of firm jis given by:

vy = Z/"' P' - t .
v s “y K

[—

r: reservation price

p;: price of the product of firm j

x; . distance (along the segment) between the location of consumer / and
the location of firm j

t: transport cost per unit of distance (or alternatively intensity of the
preference for a given product)
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3 Linear city model with linear transport costs : transport costs

= With linear transport costs per unit of distance :

F, X L-¥ F,

r— " T——
———
0 X L

e Transport cost if the product is bought at firm 1 = T-X
e Transport cost if the product is bought at firm 2 = ¢ . (L~x)

= Total cost of the product = price + transport costs
 Total cost if the product is bought at firm 1= P, + tex
» Total cost if the product is bought at firm 2= P, + To(c—x)

9
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3 Linear city model with linear transport costs : demands
determination
(f {} I = (./

k)l

ol =X MLQL'Y

t

/—\—/&/‘—\M’\
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X L
//, - tex :/ﬁ -t (L -x)
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3 Linear city model with linear transport costs : demand properties

= Price elasticity of demand

77:6—0'1&:— P <0
op; dl P, =P + Lt

= Price elasticity of demand and transport costs

ol Ip,

0
ot (m-p+LEY

11
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3 Linear city model with linear transport costs : demands
determination

= Total cost of buying at 1 = Total cost of buying at 2
pL+tx=p)+t(L-x)

P +t(L-x) Py +

P+,

*Uj/x |'_

b
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Product diff Stu Page 13



Page 13

Thursday, November 10, 2016 11:58 AM

3 Linear city model with linear transport costg: firm 1 demand
=

- FrM 1S o Conu=

F>

13

Product diff Stu Page 14



Page 14

Thursday, November 10, 2016 11:58 AM

3 Linear city model with linear transport costs : Obtaining the
Nash equilibrium in prices (I)

= Maximization problem of firm 1
Pyl L |, _
et A= Y 5 ]
Foc oMy | p,.2p +¢ L _p
f a —_—
PI Z,t. 2
s BR FEunmClricy

P ()= P, 4 Lt tC
L4 Lt
2.

= Maximization problem of firm 2 OF Fmom 4

_ _ _ Py =tz
M T, = 0(2 o, —e> = [T{, T_Li]'cpz’c)

PO D/C[D = o= tC L o
2
2N Lt
14
P:(P,) = 1’£+ LT +C | BR Pencranw O FReM 2

2
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F Fp
3 Linear city model with linear transport costs : Obtaining the
Nash equilibrium in prices (II)

= Solving the system of equations given by the two reaction functions
we obtain the price equilibrium: (given locati

= Profits for both firms
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