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1

1.1

1.1.1

1

2

3

1 American Marketing Association Name, term, design, symbol, or any other

feature that identifies one seller’s good or service as distinct from those of other sellers

2 ”I can’t decide.”

”Indecisive

situation”
3 Physical Shop Brick and Mortar Shop
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1.1.2

brand choice purchase behavior

(1)

(2) 1.1
4

3

�

�

�

4 θH
θL
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1.1:

(i)

(ii)

(iii)

(i)

(ii)

(iii)
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1.1.3

5 2009 [44]
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(i)

2009 [36]

1

2 2

RFID Radio Frequency IDentifier

(ii) (iii)

(ii)

Coombs 1977 1988 6 7

[6][7]

Montgomery 1983

[25]

A B 2

B

B

A B

6 dominance

7Coombs alternatives

selection objects
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8

9

i EUi

EUi(t) t EUi(t)

t t d
dt
EUi(t) = 0

8 Lussier and Olshavsky(1979)[22] Wright and Barbour(1977)[34] Kaas(1984)[18]

Gensch(1987)[12]
9 choice

purchace
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EUi(t)

EUi(t)

EUi EUi(t)

EUi

(iii)

(ii) Montgomery 1983

De-emphasizing

Bolstering

[25]

A B

B

De-emphasizing

De-emphasizing Bolstering

1994 [71]

POP point of purchase advertising

POP De-emphasizing Bolstering

POP

(i) (iii)

1.2
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1.2:

1.3:

1.3

PC

PC

ID

1.4
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1.4:

ID

1.2

(a)

(b)

(a)

ID

(b)
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1.3
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2

2.1

2.2

2000 2.1

[48]
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2.1:

2.2:

2005 [69]

2.2

2009

[36] 2.3

1
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2.4: [36]

2 2.4

2
10

1

2

1 t

t1

t/t1 > 1

10 2012 [66]
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RFID radio frequency identifier RFID

2 2

2.3
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2.4

2.4.1

�

�

�

�

�

EC Cookie

IP Mac

ID

ID ID

2009 [36]
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1

30

1

ID 30 1

1

2.1 ( )

c

JAN

Ωc

2.2 ( evoked set ) k c

Akc 2.1

Akc ⊆ Ωc

consideration set

2.3 ( ) k

i

c Okc
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0

�
�
�
�
�
�

�
�

kcO
t

kcO
T

�� ���������� �������� ��������

2.5:

/ 420ml

Ωc

Akc

2.4 ( ) k Okc

tOkc

tOkc
= 0 tOkc

= TOkc

Okc

11 LT 12 LD k Okc η

η − 1 η − 1 η

DSOkc
(η) DSOkc

(1) := 0 η ≥ 2

� tOkc
= TOkc

� tOkc
LT tOkc

≥ LT

� DSOkc
(η)

LD DSOkc
(η) ≥ LD

tOkc

11

12

16



2.4.2

Okc tOkc

2009 [36]

2

2.4

1 RFID

2

2

c

STc tOkc
≥ STc

1 tOkc
≥ STc 2 2

2

2

2.5 ( ) k Okc

Akc tOkc
< TOkc

θ θ

STc

f(tOkc
) =

{
1 ( ) if tOkc

≥ θ

0 ( ) if tOkc
< θ
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0
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kcO
T
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kcO
t

2.6:
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3

3.1

3.2

Bucklin and Gupta(1992)[4] Bucklin et al.(1998)[5]

3.2.1 AIDA

St. Elmo Lewis

Attention

Interest Conviction AIC

[8]
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Lewis Conviction Desire

Action AIDA 3.1 [31]

AIDA

Memory

AIDMA 3.2

Search Share

AISAS 4874525 3.3

2012 [76]

AIDA
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3.1: AIDA
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3.2: AIDMA

��������� ����	�
� ���	� ����� ���	�

3.3: AISAS
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3.2.2 Howard-Sheth

Howard-Sheth [17]

[41]
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3.4: Howard-Sheth [41]
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13

POS Point Of Sales

random utility model

[63]

POS

[63]

Fishbein

Multi-Attribute Attitude Model [10] DUk
i

n 14 i k attitude xij

i m j akj

j k

DUk
i = ak1xi1 + ak2xi2 + ak3xi3 + · · ·+ akmxim (3.1)

DUk
i i utility

deterministic utility

3.5

Akc Ωc

max
i

DUk
i s.t. i ∈ Akc(Ωc) (3.2)

i

13

14
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U1 U2 U3 U2

3.5:

random utility

i RUk
i

DUk
i εki

RUk
i = DUk

i + εki (3.3)

DUk
i =

m∑
j=1

akjxij

εki

εki

multinomial logit model

multinomial probit model

Akc Ωc i

P k
i i

P k
i = P k(RUk

i ≥ maxRUk
I ) (3.4)

I i

3.3 εki

0 π2/6b2

P k
i =

exp (bDUk
i )∑

ι exp (bDUk
ι )

(3.5)
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k Nk i Nk
i

L =
Nk!

Nk
1 !N

k
2 ! · · ·Nk

n !

n∏
i=1

P k
i (3.6)

logL akj

βk = bakj [23]

3.6

lexicographic [11] EBA [32]

if-then

Kohli and Jedidi 2007

Uj =
n∑

i=1

Ki∑
k=1

βikZikj (3.7)

Ki∑
k=1

βqk >
n∑

i=q+1

Ki∑
k=1

βik (3.8)
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x11 x12 x13
�����
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3.6:

25



[20] Zikj j i k

Ki i β 15

I.I.A.

[2]

3.3

2005 [47]

Montgomery 1983

3.7

[25]

dominance Coombs and Avrunin 1977

[6]

2005 Montgomery EBA elimination by aspect

[32] REGAL 3.8

[46][47]

15 Kohli and Jedidi 2007
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3.8: REGAL [46][47]
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3.4

3.9

Lussier and Olshavsky(1979)[22] Wright and Barbour(1977)[34] Kaas(1984)[18]

Gensch(1987)[12]

3.10

3.9:

28



��

���

��	
	��

���
��
�

��

��

������

�	
����

�
�

�
�

�
�

3.10:
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4.1

static

dynamic

4.2

30



Akc Ωc

Akc Ωc

4.3

Hoch and Deighton 1989

1

[16]

Heilman 2000 [15]

2011

[74]

ût+1 = f(ût, u, z) (4.1)

u ût t z

2003 3

[72]

2004

mijk k i j

31



aj yi

uki =
∑
j

ajmkijyi (4.2)

[49]

Adele 1995 [1] 1997 [37]

2008

[45]

1995

[67]

4.1:

������ �����
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POS

Howard-Sheth 3.4

4.4

4.4.1

4.1 k i Okc

tOkc
tOkc

= 0 t1 t2

tOkc
= TOkc

����

�	
������

��� ��� � �

0 t1 t2 kcO
T

kcO
t

4.1:
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4.2:

attribute

CPU

OS

4.4.2

DUk
i i k xij

i j akj m j

k

DUk
i = ak1xi1 + ak2xi2 + ak3xi3 + · · ·+ akmxim (4.3)

k DUk
i

uk
i DUk

i uk
i (t)
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xij

xij(t) = xij

4.3

uk
i (t) =

m∑
j=1

akj (t)xij (4.4)

= ak1(t)xi1 + ak2(t)xi2 + · · ·+ akm(t)xim

akj (t) t akj 0 ≤ aj(t) ≤
1

uk
i (t) t

4.4.3

T uk
i (T )

i∗

i∗ = arg max
i

uk
i (T ) (4.5)

Luce and Suppes 1965 [21] strict utility function

T k i

P k
i (T ) =

uk
i (T )∑n

ι=1 u
k
ι (T )

(4.6)

uk
i (t)

uk
i (t)

T

uk
i (t) 4.3 k

t sk

Uk
i (t; sk) t
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tt-s ��

�����

u (t) Uki(t)

uki(t)

k

4.3:

sk

Uk
i (t; sk) =

∫ t

t−sk

uk
i (τ)dτ (4.7)

Uk
i (t; sk) strict utility function

T k i

P k
i (T ) =

Uk
i (T ; sk)∑n

ι=1 U
k
ι (T ; sk)

(4.8)

4.7 sk

t

lim
sk→0

Uk
i (t) = uk

i (t) (4.9)

uk
i (t) Uk

i (t; sk)

4.5 akj (t)

akj (t)

k t(kc)

q SS1 · · ·SSq

akj (t) 4.4
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t(kc)0

����
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�	�����

SS1
�����

SS2
�����

SSq-1
�����

SSq

������

�	


)(
2

kc
SSt


� ( ))(
2

kc
SSj ta

4.4: t akj (t)

t
(kc)
SS1

· · · t(kc)SSq
akj (t

(kc)
SS1

) · · · akj (t(kc)SSq
)

4.5

akj (t) akj (t
(kc)
SS1

) · · · akj (t(kc)SSq
)

4.6 akj (t)

akj (t) = αk
λt

λ + αk
λ−1t

λ−1 + · · ·+ αk
1t+ αk

0 (4.10)
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SSq-1
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SSq

)(
2

kc
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)(
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kc
SSt

)(
1

kc
SSq
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)(kc
SSq
t

( ))(
1

kc
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kc
SSj q
ta

−
( ))(kc
SSj q
ta

4.5: akj (t
(kc)
SSq

)

aj(t)

( ))(
1 1

kc
SSta

( ))(
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kc
SSta
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1 1

kc
SSq
ta
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1

kc
SSq
ta
a1(t)
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4.6: akj (t)
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uk
i (t) =

m∑
j=1

akj (t)xij

= ak1(t)xi1 + ak2(t)xi2 + · · ·+ akm(t)xim

Uk
i (t; sk) =

∫ t

t−sk

uk
i (τ)dτ

P k
i (T ) =

Uk
i (T ; sk)∑n

ι=1 U
k
ι (T ; sk)

� i 1,2,...n

� j 1,2,...m

� k 1,2,...l

� t 0 ≤ t ≤ T T

� sk k

� uk
i (t) i t k

� Uk
i (t; sk) sk i t

k

� xij i j

� akj (t) k j t
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5.1

16

GLM

Montgomery(1983)

5.2

4 GLM

16 internal validity

external validity
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3

�

�

� Montgomery(1983)

5.3

θH

θL

2 5.1

k 4.4 4.7

aj(t)

aj(t) =
Gj

1 + bj exp−cjt
(5.1)

aj(t) G1 = G2 = 1 b1 = b2 = 1 c1 = 0.05 c2 = −0.05

5.1 5.2 5.3 t 1

2 1

2

s 5

aj(t)

G1 = G2 = 0.5 b1 = 1 b2 = 0.2 c1 = c2 = 0.3

aj(t) =
Gj

1 + (Gj/bj − 1) exp−cjt
(5.2)

5.1:
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a1(t)
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5.1: 1

���

�

���
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u1(t)

u2(t)
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5.3:
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t 1 2

5.4 5.5 5.6

s 5 1 2

θH 20 1

2

aj(t)

aj(t) = ωj sin(αjt+ βj) + γj (5.3)

aj(t) ω1 = ω2 = 0.5 α1 = α2 = 0.5 β1 = 0 β2 = 3

γ1 = γ2 = 0.5 5.7 1 2

5.8 5.9 θL

1 2 s 5
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5.4

5.1 ( )

Pi P1 = P2 = · · · = Pn

Degree of Indecision

D = −
∑
ι

Pι logPι (5.4)

D

k i P k
i 4.8 5.4 D

Uk
1 = Uk

2 = · · · = Uk
n

5.5

Physical Factor

2
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5.2: 3 3

��� ��� ���

���	� 
 � �

���	� � � �

���	� � � 


Psychic Factor

akj (t)

5.2

5.5.1

aj(t)

aj(t)

5.2 1 3 3 3

20

k

DUi = a1xi1 + a2xi2 + · · ·+ amxim (5.5)

Pi =
DUi∑n
ι=1 DUι

(5.6)
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ui(t) = a1(t)xi1 + a2(t)xi2 + · · ·+ am(t)xim (5.7)

Ui(t) =

∫ t

t−s

ui(τ)dτ (5.8)

Pi(T ) =
Ui(T )∑n
ι=1 Uι(T )

(5.9)

aj(t) a1(t) = 0.9 a2(t) = 0.5 a3(t) = 0.1

aj(t) 5.10 ui(t) 5.11 s 5

Ui(t) 5.12

20

P1 =
6.1

6.1 + 4.5 + 2.9
= 0.452 (5.10)

P2 =
4.5

6.1 + 4.5 + 2.9
= 0.333

P3 =
2.9

6.1 + 4.5 + 2.9
= 0.215

D = 1.523

5

P1 =
30.5

30.5 + 22.5 + 14.5
= 0.452 (5.11)

P2 =
22.5

30.5 + 22.5 + 14.5
= 0.333

P3 =
14.5

30.5 + 22.5 + 14.5
= 0.215

D = 1.523

10

P1 =
61

61 + 45 + 29
= 0.452 (5.12)

P2 =
45

61 + 45 + 29
= 0.333

P3 =
29

61 + 45 + 29
= 0.215

D = 1.523

20

P1 =
122

122 + 90 + 58
= 0.452 (5.13)

P2 =
90

122 + 90 + 58
= 0.333

P3 =
58

122 + 90 + 58
= 0.215
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a1(t)

a2(t)

���

a(t)

�� t

a3(t)
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� � �� �� �� ��

u1(t)

u2(t)

���

��

u(t)

�� t

u3(t)

5.11:
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�����

�����

�����

�����

�����

� � �� �� �� ��

U1(t)

U2(t)

���

��

U(t)

�� t

U3(t)

5.12:
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D = 1.523

aj(t)

5.5.2

5.2 aj(t)

a1(t) = 0.9 a2(t) = 0.5 a3(t) = 0.1 s 5

20 D 5.11 1.523

3 5.3 1

5.13 5.10

5 5.14 5.15 1 3

20 5

P1 =
30.5

30.5 + 22.5 + 30.5
= 0.365 (5.14)

P2 =
22.5

30.5 + 22.5 + 30.5
= 0.269

P3 =
30.5

30.5 + 22.5 + 30.5
= 0.365

D = 1.585 D = 1.523

5.3: 1 3

��� ��� ���
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 � �

���	� � � �

���	� 
 � �
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u1(t)

u2(t)

���

��

u(t)

�� t

u3(t)
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U1(t)

U2(t)

"#$

%&

U(t)

�� t

U3(t)
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5.5.3

5.2 a1(t) = 0.9

a2(t) = 0.5 a3(t) = 0.1

aj(t)

aj(t)

a1(t) =
1

2
sin(t+ 0.340π) +

1

2
(5.15)

a2(t) =
1

2
sin(t+ 0.635π) +

1

2
(5.16)

a3(t) =
1

2
sin(t+ 0.930π) +

1

2
(5.17)

20

5.16

5 5.17 5.18

20 5

P1 =
25.43

25.43 + 26.25 + 27.08
= 0.323 (5.18)

P2 =
26.25

25.43 + 26.25 + 27.08
= 0.333

P3 =
27.08

25.43 + 26.25 + 27.08
= 0.344

D = 1.584 D = 1.523

10

P1 =
54.4

54.4 + 45.5 + 36.7
= 0.398 (5.19)

P2 =
45.5

54.4 + 45.5 + 36.7
= 0.333

P3 =
36.7

54.4 + 45.5 + 36.7
= 0.269

D = 1.585

52



����

����

����

����

����

����

����

� � �� �� �� ��

a1(t)

a2(t)

���

a(t)

�� t

a3(t)

5.16:

����

����

����

����

����

����

����

	���


���

����

� � �� �� �� ��

u1(t)

u2(t)
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U2(t)
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5.6

Montgomery 1983

[25]

(i) De-emphasizing

(ii) Bolstering

(iii) Counter-balancing

(iv) Collapsing into a new comprehensive attribute

2 3 xij

5.4 1

(i) De-emphasizing

1 1

5.19 a1(t)

(ii) Bolstering

5.4:

�� �����	
 �����	
 �����	


���  � �

��� � � 

t

aj(t) a3(t)

a2(t)

a1(t)

t

Ui(t)

U1(t)

U2(t)

�����U1(t)��	
��

5.19: De-emphasizing
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1 3 2 5.20

a3(t)

(iii) Counter-balancing

1 3

5.21 a1(t) a3(t) 0 2

(iv) Collapsing into a new comprehensive attribute

1 3 4

4 5.5 2

4 5.22 1

t

aj(t)
a3(t)

a2(t)
a1(t)

t

Ui(t)
U1(t)

U2(t)

�����U1(t)��	
��

5.20: Bolstering

t

aj(t)

a3(t)

a2(t)

a1(t)

t

Ui(t)

U1(t)
U2(t)

�����U1(t)��	
��

5.21: Counter-balancing
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5.5:
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���  �

���  

t

aj(t)

a3(t)

a2(t)

a1(t) t

Ui(t)

U1(t)
U2(t)

�����U1(t)��	
��

a4(t)

5.22: Collapsing into a new comprehensive attribute
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5.7

Montgomery(1983)

3

θH

θL

Montgomery 1983
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6

6.1

6.2

5

2

2

2

6.1

6.2
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t

uj(t) u1(t)

u2(t)

6.1:

t

ai(t)

a1(t)

a2(t)

6.2:

6.3

6.3.1

k

i1 i2 Akc i1, i2 ∈ Akc

j1 j2 Akc Okc

Xkc j1, j2 ∈ Xkc ui1(t) ui2(t)

ui1(t) ui2(t)

0 t ui1(t) ui2(t)

tSS1 · · · tSSq

ui1(tSS1) · · · ui1(tSSq) ui2(tSS1) · · · ui2(tSSq)

i1 i2 ui1(t) ui2(t) ξ
(Brand)
i1i2

ξ
(Brand)
i1i2

=

∫
t
ui1(t)ui2(t)dt√∫

t
u2
i1
(t)dt

√∫
t
u2
i2
(t)dt

(6.1)
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ui1(tSS1) · · · ui1(tSSq) ui2(tSS1) · · · ui2(tSSq)

ξ
(Brand)
i1i2

=

∑q
υ=1(ui1(υ)− ūi1)(ui2(υ)− ūi2)√∑q

υ=1(ui1(υ)− ūi1)
2
√∑q

υ=1(ui2(υ)− ūi2)
(6.2)

ξ
(Brand)
i1i2

ξ
(Brand)
i1i2

−1 +1 +1

i1 i2

aj(t) 0 t

aj1(t) aj2(t)

tSS1 · · · tSSq aj1(tSS1) · · · aj1(tSSq) aj2(tSS1) · · · aj2(tSSq)

ui1(tSS1) · · · ui1(tSSq) ui2(tSS1) · · · ui2(tSSq)

j1 j2 aj1(t) aj2(t) ξ
(Attribute)
j1j2

ξ
(Attribute)
j1j2

=

∫
t
aj1(t)aj2(t)dt√∫

t
a2j1(t)dt

√∫
t
a2j2(t)dt

(6.3)

aj1(tSS1) · · · aj1(tSSq) aj2(tSS1) · · · aj2(tSSq)

ξ
(Attribute)
j1j2

=

∑q
υ=1(aj1(υ)− āj1)(aj2(υ)− āj2)√∑q

υ=1(aj1(υ)− āj1)
2
√∑q

υ=1(aj2(υ)− āj2)
(6.4)

ξ
(Attribute)
j1j2

ξ
(Attribute)
j1j2

−1 +1

6.3.2

RBi n i heterogeneity

i I

i 1

0

RBi =
1

2(n− 1)

∑
I

(1− ξ
(Brand)
iI ) (0 ≤ RBi ≤ 1) (6.5)

1
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0

RB =
1

2n(n− 1)

∑
i∈Akc

∑
I

(1− ξ
(Brand)
iI ) (0 ≤ RB ≤ 1) (6.6)

6.3.3

RAj m j j

J j

1 0

RAj =
1

2(m− 1)

∑
J

(1− ξ
(Attribute)
jJ ) (0 ≤ RAj ≤ 1) (6.7)

1

0

X(Akc) Akc

RA =
1

2m(m− 1)

∑
j∈X(Akc)

∑
J

(1− ξ
(Attribute)
jJ ) (0 ≤ RA ≤ 1) (6.8)
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6.4

6.4.1

aj1(t) aj2(t) j1 j2 aj1(t)

aj2(t) j1 j2 aj1(t) aj2(t)

f1(t) f2(t) g(t) = f1(t) f2(t)

g(t) = 0 g(t)

0 t aj1(t) aj2(t)

j1 j2 aj1(t) aj2(t) ζ
(Attribute)
j1j2

ζ
(Attribute)
j1j2

aj1(t)− aj2(t) = 0

aj1(tSS1) · · · aj1(tSSq) aj2(tSS1) · · · aj2(tSSq)

aj1(t)− aj2(t)

ζ

Okc

j1 aj1(t) j2 aj2(t)

j1 j2

X(Akc) Akc

χ
(Attribute)
j1j2

=
ζ
(Attribute)
j1j2

maxJ1,J2∈X(Akc) ζ
(Attribute)
J1J2

(6.9)

1

6.4.2
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j CAj j

J j

X(Akc) Akc

CAj =
2
∑

J ζ
(Attribute)
jJ∑

ω∈X(Akc)

∑
J ζωJ(Attribute)

(0 ≤ CAj ≤ 1) (6.10)

1

0

CA =
1

m

m∑
j=1

CAj

=
2
∑m

j=1

∑
J ζ

(Attribute)
jJ

m
∑

ω∈X(Akc)

∑
J ζωJ(Attribute)

(0 ≤ CA ≤ 1) (6.11)

1

6.4.3

0 t ui1(t) ui2(t)

i1 i2 ui1(t) ui2(t) ζ
(Brand)
i1i2

ζ
(Attribute)
j1j2

ui1(t)−ui2(t) = 0 ui1(tSS1) · · · ui1(tSSq)

ui2(tSS1) · · · ui2(tSSq) ui1(t)−ui2(t)

i1 ui1(t) i2 ui2(t)

i1 i2

χ
(Brand)
i1i2

=
ζ
(Brand)
i1i2

maxI1,I2∈Akc
ζ
(Brand)
I1I2

(6.12)

1
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i CBi i

I i

CBi =
2
∑

I ζ
(Brand)
iI∑

ι∈Akc

∑
I

ζιI(Brand) (0 ≤ CBi ≤ 1) (6.13)

1

0

CB =
1

n

n∑
i=1

CBi

=
2
∑n

n=1

∑
I ζ

(Brand)
iI

n
∑

ι∈Akc

∑
I ζιI(Brand)

(0 ≤ CB ≤ 1) (6.14)

6.5

5.2 6.1 a2(t)

6.2 1 3 1

2 3 2

6.1:
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6.3 1 2

3 2

1 3

6.4 1 2 3 2

6.5

1 3

2 2

6.6 6.7

6.8 1 3 1

2 3 2

6.9 1 3

1.0

6.10 1 2 3 2

6.11 1 3

1

3

1 3

6.12 6.13
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6.6

6.14 6.15
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�� [-1,+1] +1���j1�����	
��j2����
−1���j1������j2�������

	
��
 [0,1] 1�����j���������
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��	
��
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jCA

)(
21

Attribute
jjχ

RA

jRA

)(
21

Attribute
jjξ

)(
21

Attribute
jjζ
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7.1

(1)

(2)

(1)

(2)

7.2
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7.2.1

7.2.2

sk

k

sk

k c

sk

POP

rk

Uk
i (t; sk) =

∫ t

t−sk

er(t−sk)uk
i (τ)dτ
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7.2.3

akj (t) uk
i (t)

7.2.4

POP

7.2.5
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7.2.6

Bettman(1979 [3] Petty

and Cacippo(1986) ELM

[27]

2

variety seeking or impulse buying

1960 Stern 1962

4 [30]

1982

[40]

θ Uk
i (t; sk) ≥ θ

θ

time pressure

2007

[38]

Sheremata 2000 [28]
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