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Reappearance of Video Cassette Format Competition
Using Artificial Market Simulation

TAKASHI IBA,t HEIZO TAKENAKAt9 and YOSHIYASU TAKEFUJItf

In this paper, the format competition of video cassette recorders is analyzed by the artificial
market approach with multi-agent model. The proposed artificial market model is made at
microscopic level with models in marketing science and studies of consumer behavior, rather
than aggregate macroscopic model of network externalities. As a result of the simulation, the
emergence of “locality”, which is caused by the local influence, is observed. In addition, the
results show that the local clusters provide the brakes on the winner-take-all phenomenon.
Then we estimate the balance of the global and local influences by comparing with the data in
the real world. The frequency for the come-from-behind win and its settings are investigated.
At the last part of the paper, the problem to work on about the model validation is discussed

. 2001

for the future study of artificial market simulation.
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Fig.1 The market share transition of VHS and Beta

format in Japan respectively.
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Fig.2 Decision making phases and the model
components of the consumer agents.
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(%)
100

REMVTR

80

1975
04 000000000 VIROOOO RogersODOOOOOD
00000 VIRODOOODOO 30)00000
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and the diffusion curve proposed by Rogers, E.M..
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Fig.8 Market share transition and the historical map rep-

resentation in the case which agents choose the for-
mat based only on their preference.

gooooooooboooboooboooooooon
gbobooodoooobobooooobooooooboo
goboooooooooobooooooooooao
ooooboooooooooooooooooooon
gboobobooooooooboooooooobooo
goooooooooboooobooooboooooooo
ooooooooboooobooo
goooobooooooooooooooboobooon



Vol. 42 No. SIG 14(TOM 5)

(%)
100

80
GO\N/%/_——

40

20

BEARDT—7v Y17

0

1975 1980 1985 1990 1995 (%)

s
i

I—Yzvh0
I—Vxvh1 —
I—Yzvh2

R A N

—T——

-
—TC—
———
——
——
——
——
——
——
——

o]

[sfu]s]ufs|afu|s]u]s}

I—Y1Ih138
I—Sxoh 139 —

t
1975 1985 1995 (%)
09 000000OO0O0OO0OO0OOOOOOOUOO0OODOODOO
goooooooooooooooooboooOobooobooboooo
gooooooOoooooooooooOobboOoooOr =100
Il=50g¢" =00000
Fig.9 Market share transition and the historical map rep-
resentation in the case which agents choose the for-
mat based on their preference and local share.
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Fig.14 Comparison of the final-share landscapes of win-

ner format with different influence from the global
market share.

gooooooooooboooobooooooDbooo
gooooooooooobooboooooooooa
goooobooooooobooooooboooooboo
goooooooooboooooooooobooon
gooooooooooooooobooboboooon
obooooooooo

ooooooooooo virROOoooOoOoooo
gboooooobooooboooooooobooooo
gooooooocooooooooboooooooon
goooooooo

5.3 0O00O0DOOO0OO0OO

goooobooooobobooooooooooao
gooboobdooooooooobobooooooooo
goooooboooooooOoooOoOobOoOoonoobo
booobooooobooobocoooobooooobooo
gobooooboooooboooboobooomooooon
goooobooooooooooocooboobooboo
goooooooooboooooooooboooooon
gooooooooooooobooobooooobo
00000000000 ¢ 0000000000
goooooooooo

O000000000 seedd 00000 4000
0000000000000 000O %%0000
gbooooooooobooogrennO 198800
000 vHSOOOOOOoOOoooOooooooooo
ob0100 1300b00o0ooooooooooa
oooooooooooooo

015000000 130000000000000
goboooooooooooooooobooobo
OvHSOOOOOooooooooooooooo

ooooooooooooooo vIROOOOOOO0OOOooooo 83

01 000000 VHSOOO BetaOOOOODODODOOOO
oooo®
Table 1 The cumulative market share transition of VHS

format and Beta format in Japan 5).

O VHS OO Beta OO
1975 - 100
1976 36 64
1977 42 58
1978 52 48
1979 56 44
1980 61 39
1981 65 35
1982 68 32
1983 70 30
1984 74 26
1985 80 20
1986 84 16
1987 87 13
1988 89 11
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Fig.15 Example of the market share transition in the
case of high fitness to real data.
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Fig.16 Fitness landscape: the fitness of the simulation re-

sults to the real phenomena, for each combination
of the coefficient of local influence | and global
influence g’ (the number of real transition points
within 95% confidence interval of simulation re-
sults).
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Fig.17 Frequency of come-from-behind win with “Sig-

moidal Global Coefficient Model Component” and
“Multinominal Logit Choice Model Component”.
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Fig.18 Fitness landscape and frequency of come-from-
behind win with “Constant Global Coefficient
Model Component” and “Utility Maximization
Choice Model Component”.
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Fig.19 Fitness landscape and frequency of come-from-

behind win with “Sigmoidal Global Coefficient
Model Component” and “Utility Maximization
Choice Model Component”.
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Fig.20 Fitness landscape and frequency of come-from-
behind win with “Constant Global Coefficient
Model Component” and “Multinominal Logit
Choice Model Component”.
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Fig.21 Fitness landscape in the case only of the come-

from-behind win: the fitness of the simulation re-
sults to the real phenomena, for each combination
of the coefficient of local influence | and global
influence g’ (the number of real transition points
within 95% confidence interval of simulation re-
sults).
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