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Market Share vs. Social Media

Market Share model ----- ST Berry 1994

Model for
Social Media ------ Mathematical model for
Hit Phenomena Ishii et. al. 2012

We present an idea to couple the two theories



The discrete choice model

S T Berry, Estimating discrete-choice models of product
differentiation, RAND Joural of Economics 25 (1994) 242-262

Utility of consumer i for product

u;j = x;f; — apj + & + €

i: Consumer _ _

j: product o:invariant across consumers

x: demand B,: mean level of the taste parameters
¢: mean of consumer's valuations for product k

of an unobserved product characteristic ¢ : unobserved demand parameters
such as product quality

p: price

€: distribution of consumer preferences



Example of utility

Case of aconsumer: 1linch ¥5,000, iOS ¥15,000, LTE1Mbps ¥1,000

iPhone price size OS LTE utility
5s 50000 4 iOS 150Mbps 135000
6s 97000 4.7 10S 300Mbps 241500
SE 70000 4 i0S 150Mbps 115000

utility= size*5000+0S+LTE*1000-price

bs > 55 > SE




Estimating market share
from the mean utility levels

Market Share Sj = & (x,p,¢,0)

¥
si=2si(0)jJ=1,..,N)
¥
0j(s) = x;f — ap; + ¢
Market share of ‘ € 5j
product j Sj (X, b, E’ 8) — VN Ok

k=0 €

S T Berry, RAND Joural of Economics 25 (1994) 242-262



Extension of Market Share model
as time-dependent model
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How long is the time scale of time-dependency in market share?
A day? Weeks? Months?

This definition of utility is also available for
non-equilibrium economic states?



Coupled with hit phenomena

(5]' (.S, t) = ,Bj;lf,j(t) — QP; (l‘) +4- ‘)"I(t)
Social media effect
from model of Ishii 2012

Time-dependent Market Share
(0 % (t)
s:01) = _
J\ N
y:k—l ek(t)




Equation of intention of each person in the society Solve without communication

dli( ) +zdu J +zzhljkd I )+f( ) We obtain

market share equaton
dt

Solve as 2 persons

i, (1)
(10)=5 21,0 a ) Dat (o
N dl, (1
Solve as so.cety in the sense of , (1) = —a,1,(t)+ D, 1,(1)
averaged field approximation dt
' S. Strogatz, Mathematics Magazine 61 (1988) 35
Equation of "Love Affair" of Romeo and Juliet

M — —a<l(t)>+ D<I(t)>+ P<I(t)>2 + cA(t)

dt

A(t) is time distribution
of advertisements on mass media

Paramters a, D and P are determined by using Monte Carlo technque
to adjust the calculated intention to the observe number of posting of
blog or twitter in each days.
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Simple model to approximate hit phenomena on social media
_ -at
I(t)=C,t e™

1.2

0.8

0.6 —T ) 4

-——Gte-bt

0.4

0.2




Temporal hit
I(t)=C,t e

'~
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I(t)=1,(t) + 1,(t)
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Model Calculation

" 0 (t)

Si(t) = -

J\". N S, (

y:k—l e?k(t)
0j(s,t) = Bjxi(t) — ap;(t) +~I(t)

N=3, 3firms

6,=05",+yl(t)

0,, 05 has no social media part

6',=0.1 6,=0.1 6,=0.5

Casel Case?2
y=0.1 y=0.1
v a=2 a=2
—_— v —a t C 2 b=5 b=5
I(t) = C'ite | C1=30

,—bt C1=30
1 + € C2=1 C2=2
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Estimate C,
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Conclusion

* We propose time-dependent market share
model coupled with mathematical model for
hit phenomena

* Simple model calculation seems to be natural

 Our model can be checked experimentally by
using real market data
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