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Abstract

This research focuses on how consumer learning about brand attributes
affects choice behavior, using a dynamic structure demand model. Consumer
choice behavior may exhibit dynamics because there may be state dependence,
choices made in previous periods may causally affect a consumer’s current
choice. This research attempts to explain the behavioral source of state
dependence as learning and assumes that consumers are Bayesians and thus the
model of thisresearch is based on a Bayesian learning process whereby update

consumers beliefs about the quality of the brand.

Consumers learn about quality of the mobile phone brands, and thus
reduce the uncertainty of the brands, by sampling from many information
sources, such as use experience, advertisements, articles in specific
publications and word-of-mouth. Moreover, as the recent studies, the learning
model of this research is extended to account for forgetting behavior of
consumers where the rate of forgetting depends upon the duration from the last
signal received, and consumers’ choice set affected by the quality beliefs of the
brand.

The empirical study isthe analysis of consumer choice behavior of mobile
phone brands, like Nokia, Motorola, Samsung and so on. For the characteristic
of mobile service market, this research also considers how the new technology
(or innovation) affects the quality of the brand. The final results can give the

suggestions in marketing strategy for the mobile phone companies.

Key words. Bayesian learning, Mobile phone brand, Choice set.
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194,547 2,948 12.46%
1,055,993 16,000 67.61%
161,187 2,442 10.32%
128,583 1,948 8.23%
21,662 328 1.39%
1,561,972 23,666 100.00%
36,886 559 6.18%
363,018 5,500 60.80%
93,153 1411 15.60%
56,681 859 9.49%
47,364 718 7.93%
597,102 9,047 100.00%
29,182 442 4.66%
372,929 5,650 59.52%
63,725 966 10.17%
86,291 1,307 13.77%
74,442 1,128 11.88%
626,570 9,493 100.00%
641,925 9,726 12.31%
3,425,495 51,901 65.67%
531,410 8,052 10.19%
411,951 6,242 7.90%
205,762 3,118 3.94%
5,216,543 79,039 100.00%
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5.1 5.2

5.1

5.1.1

(55

)

5.3

(5.4
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Us :Qijt+rQij2t+ﬂijt+ﬂant+gijt j=1-5

(5-1)
Uijt = IBttIrnQ + Eijt JZO ( )
Qy i it
Pe N ] t
time, t
p
/Bp = Ep + Up 8I]t
I.1.d. (independently and identically distributed) £t
éijt Pjt N]t
=)
ol 1
| Qio 1

Coscelli and Shum (2004) Narayanan (2005) Narayanan and
Manchanda (2006) Dixit and Chintagunta (2007)

(1)
( ) (@ ( ) 3)
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(3-6)

(3-6)

0)

(3-7)
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0 1 (k= )
5. (time)
(
) 91.05~96.06 62 91.05
time=1 96.06 time=62 time 1~-62
51
51
P )
N ﬂp=ﬁp+0'p =
(B,) (o)
( 10 YN[ G N t
j
(r
(3-1)
O'J-ZO 1
o (k= )
Qjo j
Q j
(time)
. (time) t
51.2
(MNL-BL)
5-2
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MNL MNL-BL
( )— (B,)| -1979" 0212 2189 0.313
- (o)) 1227 0.228 1307 0.320
( 10 ) (By) 1.071" 0.187 0.8167" 0.212
(r - - 15367 0.390
o’ - - 1.000 -
oy
- - 12417 0.401
- - 16217 0.491
Qo
- - 0.444™" 0173
- - 0560 0.175
- - 0.726"" 0.148
- - 0573 0.150
- - 0549 0.166
Q
0.712"" 0.322 10637 0.352
1.270" 0.307 0.858"" 0.176
21757 0.307 14517 0171
1554 0.312 13517 0.290
09787 0312 0955 0.221
( ) - - - -
(time) -0.117 0.111 0474 0.142
9 17
1432
-LL(0) 2565.800
LL(A) 2288.665 2173.762
p? 0.108 0.153
ol 1 *xx p 005
5-2 (MNL-BL) 95%
0
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(Qj0)

Q)

1)
Q) Q
Qjo

(Qo)
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(2 Qo Q

1.063

0 0
(risk-seeking)

5-2

(MNL-BL) -LL(3)

0.444
1.536
] C )
( )
( Go Go)
J
1.307
(MNL)
p? MNL
MNL-BL

MNL
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MNL

MNL-BL

) MNL

5.2

Kotler(1997)

( Kotler

MNL-BL

MNL
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( )
442 on,i=1..,442
O-ii
aliz/lkZI Z A
(MNL-HBL)
(Qo) (Q)
MNL-HBL
5-3
(MNL-HBL) —LL(,B) (MNL-BL)
MNL-HBL
(Likelihood Ratio Statistics) MNL-HBL
MNL-BL

-LL(B)
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5-3

MNL-HBL
( ) - (8,) 2521 0.378
- (o,) 1444 0.381
( 10 ) (By) 0.824™ 0.218
(r 1.976™ 0.515
O'i|2<
= expla, +a, - Sex +a, - Inc,)
1.468"" 0.462
() Sex -0.370" 0.163
Inc. -0.180"" 0.068
1.384" 0.258
QJ'OZ exp(ﬁoj‘ Fy ﬂl' Inc, )
-1.285™ 0.309
-1.076™ 0.287
-0.936™ 0.265
1141 0.279
-1.155™" 0.289
Inc. 0.142" 0.035
Q
1.309 0.352
0.789" 0.192
1.531" 0.145
1.574™ 0.186
1.186"™" 0.235
( ) - -
(time) 0.655™ 0.175
20
1432
LL(A) 2164.425
D 0.05
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5%  42=7.815 18.674 (

) MNL-HBL MNL-BL

- 2['—'— [ﬁAMNLBL]_ LL (BMNLHBL ]J - Z32

—2x (- 2173.762 - (- 2164.425)) = 18.674 ~ 42

( =expla, +a,-Sex +a,-Inc))

(Inc)

(Qj 0) eXp(:Bo j + ﬂl

MNL-BL
- (Inc) 0.142 95%

Inc;)
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5.3

( 92 PLC
(Swait and Ben-Akiva, 1987) PIAL (Andrews and Srinivasan, 1995)

CDM (Fotheringham, 1988) CDM
-HCDM (heterogeneous competing destinations model) CDM
(3-12) Y, (t-1) [ J

5-4 BL-CDM-1
85

BL-CDM-1
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54

BL-CDM-1 BL-CDM-2 ! CBL-CDM 2
1.871° 1.203 - - - -
- - -3.820°" 0.397 - -
( > (B,)|-1.945™ 0216 | -1.834" 0208 | -0919" 0.155
- (o) 1.0437° 0.258 0.8417" 0.258 0.660"" 0.209
(10 )(fBy) | 08977 0.203 0.775"" 0.202 0.968"" 0.184
() 0.955"" 0.405 8.923" 1.346 -0.183"" 0.090
oy
- 2.633" 0.581 1.904"" 0.294 0320 0.271
- 21507 0591 0.488"" 0.077 0.559"" 0.241
Qo -0.797"" 0.075
0419° 0.242 E - - -
05717 0.245 - - - -
0.757"" 0.252 - - - -
0.566 ~ 0.243 - - - -
0.544™" 0.246 s - - -
Q;
2529 0.935 -0.106  0.217 -0.570"" 0.183
1.743"" 0573 0.204"" 0.079 -0.181  0.207
3.0547 0671 0.676 ~ 0.058 22087 0.981
39917 1.044 0.667"" 0.071 1.315" 0.687
18417 0.682 -0.218  0.242 -0.406 " 0.196
( ) - - - - - -
(time) 0.3277 0.122 0.236 0.116 -0.657"" 0.091
1432
18 13 13
LL(A) 2172.0862 2171.2986 2256.1303
1 BL-CDM-2
2 CBL-CDM
p 0.05 ** p 0.10 p 0.15
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BL-CDM-1
( )
(312) Y, (t-1) i j

1

54 BL-CDM-2

5.2

BL-CDM-2

( 92 (heterogeneous

competing destinations)

(312) Y, (t-1)

i J QiJ' (t-1)

54 CBL-CDM
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BL-CDM-2

5.4

5.1~5.3

(2004)
(2004)

( (3-23)

Akcura

b)
b
b=co

0

(2004)

5-5

Mehta
Mehta
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5-5

MNL-BL- MNL-BL-
-7.328  32.187 - -
- MP3
and - - 0.180" 0.096
( )— ( Ep) -2.185°°  0.308 23157 0.338
- (c,) 1.305"°  0.316 14447 0.335
( 10 ) (By) 08247 0212 0856  0.216
() 1555  0.375 16727 0.416
oy
- 1.253""  0.401 11867  0.349
- 1572 0455 16637 0.469
Qjo
0429  0.167 04747  0.161
05547 0171 0569  0.160
0.718"  0.143 0.708""  0.140
0.560 " 0.146 05647  0.141
0538  0.162 0565  0.153
Q,
1.054™"  0.350 10427 0.297
0812  0.182 0876  0.164
14107  0.164 1422 0.153
13337  0.281 13017  0.238
0916~  0.220 09637  0.202
( ) - - - -
(timey) 04697  0.140 05317  0.146
1432
18 18
LL(A) 2172.387 2170.055
p 0.05 ** p 0.10
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5-6

(

(3-24)

(
(3-29))

)
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5-6 3 5-5

MNL-BL-

5-5 MNL-BL-

90% 93 §5
MP3 !
5-6
1 91.11 93.01
91.11 93.09
3.MP3 93.05 94.10
' ' MP3
94.07
4 94.01
5. 96.01 -
(Likelihood Ratio Statistics) MNL-BL-
MNL-BL 5% 72=3.8415
7.414( ) MNL-BL- MNL-BL

_ 2[|_|_ {ﬂA J ~LL (ﬁ D ~ 27

—2x (- 2173.762 - (- 2170.055)) = 7.414 ~ z;}

51 Time =1
93 5 0.150
Time ( )

! W(Walkman)
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Time =20 0.005 0
94
MP3

0.16

014

012

01

0.08 |

0.06 |

0.04 |

0.02

1 2 3 4 5 6 7 8 9 0 1 12 13 14 15 16 17 18 19 20

Time

5-1 MP3

5-6
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55
5-3) 5.4
55.1

5-2
Q

5-2

% 1
( 96.06)

5.2
( 55 MNL-BL-

(MNL-HBL)

(MNL-HBL)
) t=Last Choice(

) t=Last Choice
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Ot=1
Ot = Last Choice

R I h, Nﬂﬂmﬂmn

0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3

Ot=1
Ot = Last Choice

L m wﬂﬂﬂmm

200
Ot=1
Ot = Last Choice
100
I m ‘ mm
14 03 04 05 06 07 08 09 1 11 12 13 1.4
Qu
200
Ot=1
Ot = Last Choice
100

0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 11 1.2 13

Ot=1
Ot = Last Choice

. ‘H‘ “ﬂﬂﬂﬂﬂmm‘

| al

14 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 11 1.2 1.3 1.4

Qs

0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 11 1.2 13

o7

Choice

Q)

5-7
Choice) t=12

1.4

(MNL-HBL)

Qi) ®
t = Last Choice

(Qiip)
0.0067

(t=Last
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7%

5-7 (Qijy) (t)
. (t=Last Choice)-(t=1)
t=1 t = Last Choice
Q 0.4932 0.6388 0.1455
Q 0.6252 0.6319 0.0067
Q 0.7642 0.9792 0.2150
Q 0.5867 0.8242 0.2375
Q 0.5662 0.6803 0.1141
(
) 5-3
5~10
5-8 (
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1.6

0 5 10 15 20 25
5-3
5-8
8.84% 7.29% 15.70% 17.94% 11.12%
552
5.4 ( 55)
MP3
93 1,432
1,125 5.4
5-4 MP3
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5.5.3

11 6
0.7
59 _
10.36% 9.87% -0.50%
15.93% 15.24% -0.70%
32.39% 33.97% 1.58%
15.07% 15.87% 0.80%
15.04% 14.35% -0.69%
(
1
)gjs I
S B logit
ER(J)_api(j)_ Xis _[-P(j)k.p
Nis 0 P() X'JS
Xijs i J

1%

7



b Xibs

en@ _0P(@) Xe _ oo
Xips axibs P(a) |( )lesﬂs

] S 1%

Xijs

EP(]):Zi,\—IlF)'(j)EZs(j)
M foe
(MNL-HBL)
5-10
5-10
C )
( )
( )
( )
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5-10

-1.412 0.249 0.659 0.263 0.256
0.162 -1.022 0.496 0.235 0.249
0.165 0.231 -1.002 0.248 0.227
0.181 0.250 0.798 -1.641 0.250
0.160 0.224 0.526 0.221 -1.037

0.274 -0.051 -0.148 -0.020 -0.087
-0.022 0.233 -0.089 -0.020 -0.066
-0.024 -0.039 0.183 -0.022 -0.052
-0.039 -0.046 -0.204 0.221 -0.057
-0.020 -0.047 -0.077 -0.019 0.315

5-11 5-12
5-10
1 1%

1%

5-12
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o-11 -

-1.334 0.222 0.612 0.269 0.254
0.157 -0.959 0.481 0.229 0.246
0.168 0.239 -1.025 0.257 0.238
0.184 0.232 0.788 -1.664 0.267
0.159 0.218 0.511 0.225 -1.038

5-12 -

<$30,000)
1305 0255 0658 0261 0251
0155 0945 0481 0244 0245
0155 0220 -0969 0263 0234
0181 0252 0772 -1595  0.265
0170 0224 0538 0232  -1031

>=$30,000)

-1.600 0.240 0.661 0.268 0.265
0.176 -1.179 0.522 0.216 0.257
0.175 0.243 -1.039 0.230 0.220
0.181 0.246 0.833 -1.702 0.227
0.140 0.223 0.508 0.201 -1.046
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( )
(MNL-BL)
(1) 10% (2)
10% (3) 50% 5-13
10%
(
)
5-13
839% | 1517% | 37.72% | 14.19% | 13.35% | 11.18%
8.27% | 1657% | 37.30% | 13.95% | 13.05% | 10.86%
10% | (-0.12%) | (+1.40%) | (-0.42%) | (-0.24%) | (-0.30%) | (-0.32%)
837% | 1543% | 37.62% | 14.13% | 13.30% | 11.15%
10% | (-0.02%) | (+0.26%) | (-0.10%) | (-0.06%) | (-0.05%) | (-0.03%)
8.34% | 16.40% | 36.83% | 14.01% | 13.27% | 11.15%
50% | (-0.05%) | (+1.23%) | (-0.89%) | (-0.18%) | (-0.08%) | (-0.03%)
()
5.2 ( )
( ) j (
) j
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(MNL-HBL) 5-3)
5-14 (
52
5-14

8.66% | 1631% | 38.18% | 14.84% | 1363% | 8.38%

860% | 1532% | 33.86% | 14.48% | 13.35% | 14.39%

851% | 17.98% | 37.64% | 1454% | 13.26% | 8.08%
(-0.15%) | (1.67%) | (-0.54%) | (-0.30%) | (-0.37%) | (-0.30%)

0% 850% | 16.71% | 33.40% | 14.30% | 13.06% | 14.03%

0

(-0.10%) | (1.39%) | (-0.46%) | (-0.18%) | (-0.29%) | (-0.36%)

834% | 19.97% | 36.83% | 14.22% | 12.95% | 7.70%
(-0.32%) | (3.66%) | (-1.35%) | (-0.62) | (-0.68%) | (-0.68%)

- 8.39% | 1858% | 3231% | 14.18% | 12.82% | 13.72%

0
(-0.21%) | (3.26%) | (-1.55%) | (-0.30%) | (-0.53%) | (-0.67%)
MNL-HBL
()
10 20%
10 1.67 16.31 10.23%
1.39 15.32 9.14%
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10.23%
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10.

11.

0.8%~1.6%

MP3

CBL-CDM
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6.1

6.2.1

442
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(Qo)

6.1

6.2
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1,432
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(psychological constructs)

(Integrated choice and latent variable, ICLV)

SEM ((structural equation approach)
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(Kalman Filter method)

(Standard Kalman Filter method)

Qijt
Qijt = Gij Qij T Xijt Bi + Vijt Vijt - (O’V) (Al)
Uijt = Qijt + Wi Wi ~ (O'W) (A2)
Qijt Vvijt Qijt
Gjj Xijt
Bi Vijt V w
Uijt Qijt J
(Recursive) (state
estimate) t (prior) &) t
U, (posterior) ©.)
( Ait ) (Qij’wl)
(A1)
(:)i; =G, (i)i T X B, (A3)
t-1 éi -1 (A3)
Q
e, =Q, _éi; and e, =Q, _Qit (A4)
Qit - (Gauss-Markov Random Sequence)
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(A3) t Qe €t (A1)

(A3)
& = Giei,t—l +Vi (AS)
E(er)=GElg,.)+E(v)=0 (A6)
(A5)
Q;el;-r = (Giel,t—l +Vi XGiQ,t—l Vi )T (A7)
= Gi e|,t—1eIt—1GiT + Gi e|,t—1VtT Vi QT,t—leiT + VtVtT
E(ethT): 0 Ci = E(Qtel) t
Ci =GG ,t—lGiT +V (A8)
(A3) (A8) Qi (4)

Akcura  (2004) Q. =M,

Qi ~ NJ (Gi M it T Xit B ’GiCi,t—lGiT +V) (A9)

(Linear Recursive) &) )
(update equation)
) =Q +K. (U, -O;
Q=% J.-Q7) X A0
= Qit + Kt (Qit + W _Qit)
Ki Q
Kt (Time-varying)

(Kaman Gain Matrix) [U, —Qi;] ( ) (innovation or
measurement residual) (A2) (A4) (A10)
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€ = (l Ky g+ Kow, (A11)
Ci= E(th-lt-) (A12)
el -k el 0K WK kol (-, T k]

c; -Elee.”) (A13)

E(ww )=w (A14)

Akcura (2004)
E(vw )=T Ele,w )=0
E(eEWtT ): E((GQ 1tV )‘NtT ): E(Ge| ,t—lth +Vi WtT ) =T (A 15)
(A12)
Cit :(I - Kt k:i;T(l _Kt )T 5 KtVVKtT +(| _Kt )thT + Kt FT(I _Kt )T
Y (A16)
—c—2c —TKT 4K (¢ vW-r T k]
Kt Kt
cl (A16)
T(c,)=T(c;)-2rilc; - )k 1+ TIK, (G +w - ZF)KtT ] (A17)
T(c,)  traceof the matrix C; T(C,) oT(C,)/ok, =0
aTaEf_”) B S [ R e (A18)
t
T T -1
K, :(Cit —FXCit +W—F—FT) (A19)
= COV(Qit Ui )\/ar (U it )_l
r (A19) W 0 K
C; 0 K
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(A19) (A10) (A16)
M = Qi; +Cov(Q,,U; )Var (U, )71(Uit - (Gi Mg+ X

C, =Var (Qit )_ COV(Q“ Ui )Var (U it )_1COV(Q“ Ui ) .

Qit = Mit

.B))

(A20)

(A21)
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GSM 2G

01)6
[ 4) 18-24

0 1)
0 5)
0 6)

O 1)
0 4)
07)

4,
0 1) ASUS
0 5) NOKIA
0 9)

0 1) ASUS
0 5) NOKIA
0 9)

3G PHS

0 2) 6-12 0 3) 12-18

052 -3 06)3
0 2) 0 3) 0O 4)

Java 0 7)

0 2) 0 3)

0 5) 0 6)
O 2) BenQ (BenQ-Siemens) 0O 3) LG O 4) Motorola
0 6) OKWAP 0 7) SAMSUNG O 8) SonyEricsson

C )

O 2) BenQ (BenQ-Siemens) 0O 3) LG O 4) Motorola
0 6) OKWAP 0 7) SAMSUNG O 8) SonyEricsson
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0O 1) ASUS O 2) BenQ (BenQ-Siemens) 0 3) LG O 4) Motorola

00 5) NOKIA 00 6) OKWAP 0 7) SAMSUNG O 8) SonyEricsson
09)
0 1) 999 0O 2) 1,000-2,999 0O 3) 3,000-5,999
O 4) 6,000-9,999 0O 5) 10,000-14,999 O 6) 15,000
O O - 6
O O O O O O

O O (= )

O O

O O

( ) O O (Mp3) O O
O 1) 0 2) ( ) 0 3)
0O 4) 0 5) 0 6) O 7)
1

0 1) ASUS 0 2) BenQ (BenQ-Siemens) 00 3) LG 0O 4) Motorola
0O 5) NOKIA O 6) OKWAP 0O 7) SAMSUNG 0O 8) SonyEricsson
0 9)
0 1) 999 O 2) 1,000-2,999 O 3) 3,000-5,999

O 4) 6,000-9,999 0O 5) 10,000-14,999 O 6) 15,000
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O O O O O O
O O o ()
O O
O O
( ) O O (Mp3) O O
0 1) 0 2) ( ) 0 3)
0 4) 0 5) 0 6) a7)
2
0 1) ASUS 0O 2) BenQ (BenQ-Siemens) 00 3) LG 0O 4) Motorola
0O 5) NOKIA O 6) OKWAP 0O 7) SAMSUNG 0O 8) SonyEricsson
0 9)
0 1) 999 O 2) 1,000-2,999 0O 3) 3,000-5,999
O 4) 6,000-9,999 O 5) 10,000-14,999 O 6) 15,000
O O S 6
O O O O O O
O O o ()
O O
O O
( ) O O (Mp3) O O
01 0 2) ( ) 0 3)

O 4) O 5) O 6) 07)
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0 1) 021 03)2 04)1
o5 1 2 06)2 3 073
_ ( )
0 1) ASUS 0O 2) BenQ (BenQ-Siemens) 00 3) LG 0O 4) Motorola
0O 5) NOKIA O 6) OKWAP 0O 7) SAMSUNG 0O 8) SonyEricsson
0 9)
: ( )
0O 1) ASUS O 2) BenQ (BenQ-Siemens) 0 3) LG O 4) Motorola
00 5) NOKIA 00 6) OKWAP 0 7) SAMSUNG O 8) SonyEricsson
0 9)
O O
0 1) 19 0 2) 20-25 0 3) 26-30 0O 4) 31-35
0O 5) 36-40 0O 6) 41-45 0 7) 46-50 0 8) 51
O O O
O O O O
( )
0O 4,999 O 5,000-9,999 0O 10,000-19,999 0O 20,000-29,999
0O 30,000-39,999 0O 40,000-49,999 0O 50,000-99,999 0O 100,000

[l ~~
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