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ABSTRACT

We present a dynamic game of location-price competition between two firms.
Differently from other Hotteling’s type models, we assume that consumers
are positively influenced by the product choices of others and decide in groups

of limited sizes where to consume from.

Our model suggests the existence of three types of oligopolies: one cha-
racterized by small distances between players, another characterized by in-
termediary distances between players, and the third one characterized by
large distances between them. This result generalizes the standard result
of location-price competition. It provides insights into product differentia-
tion behaviors in cases where consumers enjoy consuming products in the
company of others (Becker, 1991) and decide in groups where to consume

from.



MOTIVATION

Becker (1991):

“... A popular seafood restaurant in Palo Alto, California, does not take
reservations, and every day it has long queues for tables during prime hours.
Almost directly across the street is another seafood restaurant with comparable
food, slightly higher prices and similar service and other amenities. Yet this
restaurant has many empty seats most of the time. Why doesn’t the popular
restaurant raise prices, which would reduce the queue for seats but expand
profits?...”

Beckers’ explanation: social interaction of consumers

A slight increase in prices could not only eliminate the queue, but also cut an
additional number of costumers who use to visit the restaurant just because
it is permanently over-demanded. The resulting effect is that a slight in-
crease in prices might reduce significantly (discontinuously) the restaurant’s

demand.



CONTRIBUTION
We propose a model that supports and extends Beckers’ explanation.

e We argue that the products proximity observed in Becker’s res-
taurant case in fact ensures the demand polarization.

In light of this, we also answer the following question:

e Why would producers opt to be close to each other? (by coming
close to each other some of them will be under demanded!)

The answer lies on a critical strength of social interactions among
consumers. If the strength of social interactions is large enough and
collations among consumers are sufficiently small, then the expected
profit for all producers will be higher if they come close to each other
than if they get distant from each other. The opposite result (where
the maximal distance leads to maximal profits) is derived when the
strength of social interactions is smaller than this critical value.



MODEL OF SPATIAL PRODUCT DIFFERENTIATION

2 players (firms)

consumers
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D’ASPREMONT, GABSZEWICZ, THISSE (1979)

2 players (firms)

d. = dnaa, P*(l) = P*(z) = T(dmagc), N#El) = N,Ez) = 1/2

Nil)’ N®)  fractions of consumers that choose firms 1 and 2

Result. In Nash equilibrium, the distance between players is maximal,
and the players share the market symmetrically.



INTRODUCING POSITIVE EXTERNALITIES
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J>0, N fraction of consumers that choose firmi =1, 2



CONSUMERS COALITIONS
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CONSUMERS COALITIONS
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J>0, N fraction of consumers that choose firm i =1, 2



PRODUCT DIFFERENTIATION IN NASH EQUILIBRIA
Assumptions:

1. Firms play non decreasing sequences of prices Pt(l), Pt(2) over time
t=1,2,...

2. Consumers change their decisions according to best coalition res-
ponses. Deviating coalitions are not larger than o (due to prohi-
bitive coordination costs among players).

New results related to the distances between players and market

shares in Nash equilibrium.

Distances and market shares in Nash equilibrium will now depend
on the model paramenters J (the strength of positive externalities in
consumers decisions), « (the maximal measure of consumers coalitions)

and d,,,, (the maximal transportantion cost incurred by a consumer).
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DYNAMICAL GAME OF (SOCIAL) PRODUCT DIFFERENTIATION
In stage t =0
Players choose [V and {(?) (locations of products)
In stagest =1,2,3...,
Players choose simultaneously Pt(l), Pt(Z) >0
Pay-offs:

T
. S 1 (i) (i :
7r<>:E{ lim inf [ ) th”Pt”] } ic{1,2) (1)

T — o0
t=1

where Nt(i) denotes de Lesbegue measure of Nt(i) along the circle.
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UTILITY OF CONSUMER z € N\ AT TIME ¢

UPO, 7Ny =u— PP -1+ JND e {1,2) (2
where
o Pt(i) € |0,00), price of product ¢ € {1,2} at time ¢
o T\V ¢ [0, >0), transportation cost

o Nt(i) € |0, 1], measure of the set of consumers that choose i € {1,2}

at time ¢
e J > 0, strength of social interactions

We assume
T ~ [d(z, 1))

where d(z, ")) is the distance between consumer = and product i.



DYNAMICS OF CONSUMERS COALITIONS

A time t =0
RO 1, 8P oo, NP =0

At each time t = 1,2,..., we choose at random a deviating coalition
Ct(z_)‘7 ), satisfying

C_*t(i—”' ) < a (« is a model parameter )
and set
Nt(ﬂ) — Nt(i)l U Czt(z_>3)7 Nt(@) — Nt(i)l L Czt(z_>3)

NF = NP for k¢ {i, ]}

If there is no deviation coalition, we set Nt(i) = Nt@l, 1 =20,1,2

14



DEVIATING CONSUMERS COALITIONS

Let D,Ei—n') be the set of all subsets C' C Nt@l, that satisty
vPr”, 1O Ny <u@e?, 1D N9 uo) vzecC

For Dgi_)j) # (), we define Cgi_)j) € D,Ei—‘j), i # j:

o« G =C(r)

T=T¢

o ((1)= {:13 79— §7‘}ﬂNt@1

e, =sup{7:C(1)<a and C(1)¢€ Dii_)i)}

15



16

PREIS STRATEGIES

Players choose

P = XD FO(n,) (3)

Where

Losi= i FO(),  he={ (NP}

t—1

=1
2. FW(h,) € {0,1} is a function of the game history h; where

Vt>1,Yhe: FO(hy)=1 if PY >0

3. X é ), s =1,2,...1s a non decresing sequence of positive numbers,

which does not depend on the game history.
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PREIS STRATEGIES (EXAMPLE)

Depending on F' (9 and on the game histories hq, ho, . . ., we may have:
(P12, =0,0,0,0, X1, Xo, X, . .. (4)
Example:
(0 if max{P®, PZ. . ... P® PP <10
P = (5)
L7 oderwise

In (5) we have Xt(i) =7, t=1,2,3...
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PRODUCT DIFFERENTIATION

Define

5 “ max ‘ T 7@ | g g @)

rxeN

It follows that

0 = constant * d(2d,,4, — d)

0 is strictly increasing in d.

It will be convenient to characterize the distance d, in Nash equili-
brium by the corresponding maximal difference in transport costs 0.,

where 0, = d(d,).

NEW RESULT. There is a sub-game perfect Nash equilbrium given
by: (it is unique if the set of price strategies is restricted to (3))



NASH EQUILIBRIA (Market-share strategy)

if J < Je(0maw, ), then

. 0 = dmaz-

(The distance between firms is maximal).

Climyeo PP = Gppaw — J, i =1, 2.

(The firms play the same last prices in the long run).
Climy oo NP =172, i =1,2.

(Market is shared symmetrically in the long rung).
D = (Bmaw — J)/2, i =1,2

(Players receive the same pay-off).
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NASH EQUILIBRIA (Monopoly strategy)

if J > J.(0maz, ) and a # 1/2, then
1. 6 = 0x(Omaz, , J).
(The distance between firms depends on the model parameters).

2. PV = P® =0, and for ¢t > 1,

i

P =0 if N <1

P 1 P (s, J) if NP, =1

\

3. limy o0 Nt@l = 1 and lim;_, Nt(j) = 0, where (¢,7) = (1,2) or
(4,7) = (2,1). (One firm will become the monopolist).

4. Expected® pay-offs 7T,§i) = P.(0maz,,J)/2, 1 =1,2

2Both players have equal probability to polarize the market.
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= 5maw

== (5maz -

5* == 5maz
 J(1=a)+6man(20—1)
T 2
5, = J)J2
Ty = J/4

J)/2

a = Jc(dmaazaa)

1/2
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