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Purchase Behavior under Asymmetric Information in Product Market
with Network Externalities

YOHEI KANEKO," NARIAKI NISHINO,'t SOBEI H. ODAttt
and KANJI UEDA'

Product markets with network externalities have been growing through information technol-
ogy development. Though information of product share has large effects on decision making
when consumers purchase products with network externalities, it is difficult for consumers
to obtain complete information about products. Accordingly, you can say that information
consumers have is asymmetric. Complete information is, however, assumed in most researches
about network externalities. In this paper, we develop a market model in which two kinds of
products exist and network externalities are present. In this model, it is assumed that each
consumer has different information with respect to others’ purchase behavior. We analyze
purchase behavior with game theory, multi-agent simulation and experiments with human
subjects, and we found some important features as following: (1) market becomes inefficient
because of incomplete information, (2) some consumers purchasing opposite products to their
preferences leads a monopolistic market, (3) a consumer’s irrational behavior might increase
total surplus, and (4) even if consumers have more information, they do not always obtain
more utility.
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Table 1 An example of reservation value.
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Table 2 Definition of parameter for equilibrium analysis.
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Table 3 The number of purchaser in equilibrium that
consumer’s utility is maximized.

Case Na ny no
1 0 0 N
2 0 0 N
3 rA 0 rB
4 0 rB rA
5 rA rB 0
6 rA rB 0
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Table 4 The number of purchaser in equilibrium that
total surplus is maximized.

Case
1

2

3

olzlo|z|o|z|o|z|o|z|o|z|o|F

Zlo|z|lo|z|o|z|lo|z|o|2|o|o|d
o|lo|o|o|o|o|o|o|o|ololo|=z|d

0OA0JOO0OBOUOOOOOOUOODOOOOOOOOO
0000000000000 O00Case 30 Case 40
Case 70 Case 8000000 O0OOOOOOOCODO
goboooodoooooooooooooooooa
gbobooooboooooooooa
obooooboooooooobooooooooo
000000000 0O0oO0oO0o0o0Ooooooo Case
0000000000 Case 20304050600
34 0O0O0OO0OOOOOOODOO
3200000900 Case0O0O0D0ODOOOOOO
gooooooooooooboooos000000
gooooobooooooobooooobbooooboooon
e Case 10 Case200003200000000
goooooooooooon
e JO00O0OODLOOOO1I0OODOOOOOOO
gobooooooobooooobooooooono
gobooooooooboobooo

4. 00000000 O0O0DbOO0d

J00o0oo0o0oOOoOobOobooOoboOoboboooo
O00o00oooooobOoOoObOObOO0OoOoooooOo
Case 10 Case 200032 0000000000
3.400000000000D000DODOOODOODO
0000000000000 Case 30 Case 40Case 7
O Case 8000000000 DOOOODOOOOOO
0000000000 Case 3050608090000
ooo

goo0o0ooooooooboooobooobooo
OoDoO0ob0Oo0DOobDoOOooDbOoobOoboboobo
0000000000o0o0ooobooOoooooo



Vol. 47 No. 5 oooooooooooboooooooooooOoboobooooooooo 1477

05 0000000000
Table 5 Nash equilibria.

Case Ng ng no
1 0 0 N
2 0 0 N
3 rA 0 rB
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Table 6 Parameters in simulation.

Case R(‘j R? P rA rB
3 8 3 35 7 3
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6 8 3 25 5 5
8 8 4 25 3 7
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Table 7 Summary of simulation result without
considering preference distribution.

Case | IDCOO0O | OO0 0Doooooooo
3 oo 39% | 000 =00
5 oo 5% | 000 /=00 /
6 oo 68% | OO0 /= 00 \,
8 oo 85% oo
9 oo 100% oo
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Table 8 Summary of simulation result with considering
preference distribution.

Case | IDCOOO | 0OO 0Doooooooo
3 oo 34% oo
5 oo 3% | ooo =00
6 oo 70% | D00 /=00 \,
8 oo 100% oo
9 oo 38% oo
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Fig.1 Consumers’ purchase behavior model.
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Fig.2 Preference and product diffusion (Case 6).
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Fig.3 Relation between information and utility
(simulation, Case 5).
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Fig.4 Relation between information and utility

(simulation, Case 6).
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Table 9 Summary of experimental results without
considering preference distribution.

Case | IDCOO0O | OO0 0Doooooooo
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Table 10 Summary of experimental results with

considering preference distribution.
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Fig.5 Relation between information and utility
(experiments with human subjects, Case 5).
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Fig.6 Relation between information and utility
(experiments with human subjects, Case 6).
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Table 11 Effect to the whole consumer by a consumer’s

decision making.
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