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et al., 2015).
olst e 87 Wslel dgelel 45 714
g 2 24219 (omni-channel) 72}
oz 501—5}_51_ ol o , /\H]Z]-h o];q]
=l 457 92 el £5
Hd-& &-8oto %1'
dje] ol2+ EetAQl
CH(Bhalla, 2014; Gensler et al., 2012).
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Ate] Bl A5k 1749 §9(gain)dt o
(churn), 1831 AR Foff PFof o]27]7k7] &
Aol ¥k |z th(Bhalla, 2014; Neslin et al.,
2006; Verhoef et al., 2015). Bhalla(2014)+=
A J1Ge] W) Auel 7 4

aelo] Arkn AFsA. oA L% FH
2% AT 5Y2 AL, @Y HAsd] Fa
g eUAd AL dol, 2ulAr} thepd B
cob AYe estel PShe OEH HYS
PECERUEEE R R

Aol wem, 48Ee] tAd o8
ol g Folil BR=of digt 1A 0]A]
Fokohe A0, iz A EfE= 9
T &7 WiEstal Qlth(Ansari et al.,
J008), 2780] A oAt e HAEe A
9e ALgsis W9 Bed Galo] ohjat, A
A P AF P D 04 A 9FE F
= AZAH PFoZ o AZI(Neslin et al., 2014;
Ratchford et al., 2022; Verhoef et al., 2015). &
g, ezEeloA gA & 2apjlofAf Fufjzt of
FolAAY, 22l A & e mEel wiFoA]
el 5o clepgt Ade] 28w ne] B
WS A 9 ojee] 27} e G mlAlthe
e AR, B4 Q] FE AL ol
Jgel PER HNY & UL FRAE AT
ctoFolAl 138 & I tH(Gensler et al., 2017; Halibas
et al., 2023; Neslin et al., 2014).
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o2 A& Qth(Lemon & Verhoef, 2016;
Verhoef et al., 2015; Wedel & Kannan, 2016).
NE QFEL ol oAld ol% Bt 1
AL, B ), A 59 FolA I A
WE M2t A& 2AR sto], 2 'Y
A W oid Ao anE SHeE 74
S 4P| th(Pauwels & Neslin, 2015; Zhang &
Breugelmans, 2019). 12t} tjF-Eo] Al=
W clme} of Fohe Belste] 2AsA g
L, 24 Bl oA o] o]goluy Ag
= AAA = Htgsta] Zetivte HAE 7H
THGensler et al., 2012; Timoumi et al., 2022;

Venkatesan et al., 2007). =3t AH|zF 7F g o]

b |z for %

et al., 20006).

ol 2 A7 37 4H AvAe] B
g ol E 7= sho], AAF 2 A HH
o . omeRgl A olg FHet u) oY
Fotol BAFoRH AA g Bl
£ AAll 7HEA Zd"st
H

ol ojsh o) of R}

A

Fololei % el RelE oAl

o, 23 f4g FxH oz Festo] 24519
B, A 7 WA Aole] ENtE Q7EA
AT AT 2E2EHS fs) A
1% (hierarchical bayesian model)<
ARgSHTL olE Foll & AFe B BHset
AA Uehdes ¥ olg T+,
AHRe] A g 2H aQle

sha, §% 7199 thd A 44

o b

II.O|EX &

= o o A2 gral QIth(Gensler et al., 2012;
Verhoef et al., 2015). ©]2]gt AH|2} Pe= 75
AR gl 27 -9l (gain)@ o] (churn)o]eh=
T 7k e ATE SAl] 2 sfjoR e Al
AFSHCH(Fader et al, 2005; Neslin et al, 2006;
Venkatesan et al., 2007). £35| Bhalla(2014)+= U

AgstEl 45 AN 1AL B HAE
gl ke gk chot BAse] fAd o
294 A 22 AGEA IS0 e A
e JMoE AAeANES} FATTE HF
o spare AL olel whet Aulabe 2t 7o)
Agubeh BAEmGE ok et choke AY 232
HeiAz Tefsh) s, olg o §549 X
2§78 A% Aeo] tkatd Wast ek

& 27|A17]al AtH(Gensler et al., 2012; Lemon
& Verhoef, 2016; Verhoef et al., 2015).

Ansari et al.(2008)2 117§°] 2§ ©]-5(channel
migration) T/d= EASHAA], o] Fuf Al

shth BAE B Ade Ak B9E 23 7

2= AHor= A
A8 Holoith o|Se uly Aelm okl
Al SAfH 34A 7o) ol2le] uel wAo] e}
A EL omolel A BA=E BB 54
o] &= AFcHAL, ot Hegto] AL Hed
Sof WA gAsk AT 1A G0l Fa %
S u|Atgty A9t th(Timoumi et al., 2022;

Venkatesan et al., 2007). T3t Neslin et al.(2006)
o thd 17 wele] A, 1A Y 2

Ag % o]gS Ao Tl Ao 4%
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(Gensler et al., 2017; Halibas et al., 2023; Neslin
et al., 2014).

o]9} $HA| Neslin et al.(2014)2 A& BAHE
Aeat §% g A o] 4
o2 BAso, AuAt 99 HAS AES
viste AeolE $5 Ade vlmste] Ads)
JaHe saARthe G Fxstr o)k
4 RBA Aol v gake Bkl 9l
At A olgurol ofuet AL 9 olgolt
exatel Y APE W TLefsiol ke B
Ao BHE ol2Hog HWHHTHNeslin e
al., 2006; Ratchford et al., 2022; Verhoef et al.,
2015).

bzt O 2 Venkatesan et al.(2007)2 ThFeH

Aol Aol 2H4 o] FAP4E o) WL

fol
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lo
2
ot
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2

o Fojo] Z7kge AFstgon, S5 oxmetal
W olg AL Letel AY 1Y FEAgol
391 4L 0]

7z oA th(Pauwels & Neslin, 2015;
Verhoef et al., 2015; Zhang & Breugelmans, 2019).
ol & dFolM Bt mutd 4 7Nk Ad
o]-§ At @zl 43 AEO] AF ATF E2
2
ES

So] mAe] it olg, T Fuf =

of dd= nld = d5= AARITH(Anderl et al.,

2016; Gensler et al., 2012).

2. Cpxy'2 2tgoiMel xi'2 o8 Azt 3L

Ef 40| XY Ho|

o

71E AFolA MR 5 A o8 FH=
dlolg 7|Hte] &4 7|\ wreof whet 1 54
A3k Wst o] Fmor] wrkaiskehGensler
et al., 2012; Ratchford et al., 2022; Wedel &
Kannan, 2016). 7] oAM= F=2 A& 7|5
o] 2t7tH A (self-reported) HIOJE1E Tl 2Hd ©]
| HEY A E F4A o s nefsiglon, of
+ AHZEY] QIAH HEL o]-8 ol thet of
A2l 2 x2 L8 E Uk Bendapudi & Berry,
1997; Neslin et al., 2006; Verhoef & Donkers,
2005). o1% AY o] SHAETA, w79
QApole g, At w7, 28 9% 5o &

_{

D) i BN

=
235 gerA

| 719F ®2 Ho]E|(GPS logs)7HAl &4 HeI7F
St = A, gt o] § ofFE dof o8 A%
A7 e, T2 571 & ot nAAQl 2d ¥
g o] Z7o] 7Hs s F th(Montgomery et al., 2004;
Verhoef et al., 2015; Wang et al., 2015). 9l& &
o], Zhang and Breugelmans(2019)= 9§ A&7 A7+
v emepl mi e HEE E-8sto] sUA
g Aeko]l autE #4512 H, Neslin(2022)2
2eplyt emepel 7h Ad At gt &
& rdlo] Bt FAZ mA= 4TS 1Y
SFA T} Ratchford et al.(2022)2 A-H|Z2] 22191
2 emeRel g o] BPHE Fx

O
o, A" Aol T8 wale] o) A
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L JFS EA5t9nt. E3t Halibas et al.(2023)
2 AHZPE 2Rl e xRl AfdS oH &
M= o] gSt=RE THOE, teFet Ad =&
ol =27} Fuff Agte] ofH JF2 mA|=A]
S EA5IH ol AH|AbEo] AA Ao
o|l27|747] Bf= AE ol& oS FE d9=
FAQto =, Al oAFAAA ZF Afde] oA
W FRE7 A et gk o e AT
20 2 AASFAHGensler et al., 2012; Lemon &

Verhoef, 2016; Montgomery et al., 2004).

oEist AT 55 HgoR, B Ak
HIATE dolA AA HaT 7ol 43I L

Bl gl ol WA obgEt A
Soict. A o182 T WEL} Feel oy
o] ol HA=O| of@ AU F2 A
A%t 2 AR FAL ol FAREAS 8
oM, AA HAT o] mulel A
Z_JJ' QHE]*)] AY o)L ARE Lo o
B Aggosn A4 T 33 7
£ Hop dAAH 02 1y sol ¥ tH(Ansari et al.,
2008; Gensler et al., 2012). ©]+= % °HA"d A
2F ol slof, thAld &M 0] BE 3 7
Ayt 170 HEe o] HoEA. o Hiolfle A=z HoA
£2 7]9% 4 th(Neslin et al., 2014; Timoumi
et al.,, 2022; Verhoef et al., 2015).
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5 ) Fo = ATuhe 5 F
% ARE 59 29 9E Wishe T 3

Ly S &]o] gtth(Fader et al., 2005). ©]2]
@ HTe o) P 29 gololehs
RS AUAR, AA T G T ol
T Folgts F A EelH AEd

o

Ngor LAgEo] e +24 EA4S SES]
‘?_]'035} 2] Fste SHAIE <t QIth(Timoumi et
., 2022).

olof| w2} Wooldridge(2010)+~ HE A& o

&of, ri7F Ay
Zdgollgt il FHo] HEEE B4 Hlo]
TFZRA o= AE HK(selection bias)=

Hole BA4 iR AN ol e

(sample selection model)<

PE_VEFP,EOSIJ

r

0% B4 mAlgle S5 oY B4AY 1
of uf Aol BAH el A, nrt Huet

T WE B

A . olzHow

7F

S
—

or

Al ks Holld AT
28 7HAE A'dth(Fader
& Hardie, 2009; Timoumi et al., 2022).

A2 ATES o T ofF 129 ey
F=atn, o) ofRol Fu) Foe FrAOR
Halsh Bao] AAF W AMAF g Heko] gt
€ ¥leke o AZEAQ 7|7t Thede AT
SFal QUtH(Ansari et al., 2008; Fader et al., 2005;
Timoumi et al., 2022). Breugelmans and Campo
Q0160 SUAE olg &0zl 4 gL
Tl olge} o) farel weh Helste] BAs
%17, Danaher et al.(2020)2 Ha3M=ot Afd o
o Tl AFEV} Ll FA| A T2 o
oAk 4e gEstgon, 24 HASIt BE
S A% el 17 A%e s|4ds] S
% BYsht Baskn

g flo
ﬂﬁ&

filo HHNI

(o]
OTL

N

APA B2 (CRM) ZH ]
QJt}. Kumar and Reinartz
2016)= 17AHo] Fuf R} Juf izt A=
e oE adel od AgEe Asdn

Timoumi et al.(2022)= AA BT o A9 HY
ol Ful ofFolEz FA oA Fu o=

golRt dF= mAtE e ol2der AHust

Sttt ©E©°] Chang and Zhang(2016)2 215
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dolge sgtos o) Agkast 7o) 2
W2 slolgto 24, B} U ulAg Aee

FHY & 32 AAFFH(Fader et al., 2005;

Montgomery et al., 2004; Timoumi et al., 2022).
AT, A4 BEHe QoA gAjo] o]2ojdl ¥
A7) Foj7t A4 BAS A HYE B9
g of Fo doleozt 1Al ofg
AP AAs] olFAE, Fof ol S B
Ng A% 129 A% ARE 270 AEsty
olgZ A=5E & 3lem o] AN EE AH
Y2 foudt AFA =72 75 4

(Ansari et al.,, 2008; Timoumi et al., 2022).

4, 2H|XIO| O] E‘d(Heterogeneity)dt 7H'H

Y

A AR EAM = AHAe PEE AT
oo Qlo] HtA G (aggregate response)©l 7]
et 24 Fol AYe @A ASHeE A
AEL glom, 7|Ql 4Fo] ¥4 ZpolE K
Sh= mIAIA] 249 FR4do] AXREHI Ut
(Allenby et al., 2006). 53] thd A 1174
< FLe A" A=l disl A= ohE e
ot A2 kS YehH, o] Aol BHIHE S

F4, olF 714, 1 HkE 5 58 A A
2ol A -HA Q1 JFS v|XIth(Danaher et al., 2020;

Venkatesan et al., 2007; Rossi et al., 2024).

A, o E WAL @ ;] Ao A
Hog Fojg oloskAg, e 1AL YU B
Aco] mHre Qe £z ol gAY, %4 Bl
SO eefgl Ul omelel AUS HAHOR B

|3lH FulE BAA7|E AFS Holth(Ansari
2008; Venkatesan et al., 2007; Zhang &
Breugelmans, 2019). ole} T2 WA T
o mAg ma 9ah 2HAE] et goldt
H

1alo@ AE5e ofnjste, 17 xﬂ%ﬂ—i} s

et al.,

=
O]E{?} 7H‘?_i]'§ @3’-5}71] FAS 7 U= R
T2 & (hierarchical
bayesian model, HBM)O]E} Allenby and Lenk

(1995)= BHE Aeiy} 5F A7 oA Ho]
21QF FRS &8olo], ZF AB[ApY] 1R B
T FZE aHer AT 5 S HolF
At E2L Rossi et al.(2024)2 md Hlo[HE 7]
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m. 7Hd d7d

=
TS $3Fch(Neslin, 2022; Verhoef et al.,
2015). o] Q19 4ulape] T SAFAAE Tl
HAHE YiolA o]Fo|A|7|Hth= ZpAte}t A
Hile 7to] Ad A9 Hlne] 7¥tsto] @A
= ZAgo] FE9x 1l UAtHGensler et al., 2017;
Neslin et al., 2014; Verhoef et al., 2015).

E5) T} BFL BAT Aol ohd
O ofiost pu) Fpoleht T @Az P45
W, 7 SAS Aolgt adle] oa) Gare Wit
(Wooldridge, 2010). A== AH|ZP7F EA BdE
E AgdA]o digt 7] dgt Aol
g BREOA ol Ak AETAE
Aelolet. whehA Frf Aol FF=
5 Al'd ol& WEl= 24 AN AR HE
T e 4 Aok 1> BE)

A
=%
[e]
T

bl rlr ol

2]
o E84& AarstH, uAe] Fuf gk
A& Eole 8002 283t (Anderl et al.,
2016; Lemon & Verhoef, 2016). Venkatesan et
al (20072 TREGH Aol Aol Aol FAPS
= 172 Ao} 7}A17} 7Kk AF9LI, Neslin
et al.(2006)> tHAld 7o) &l Ad UK}
=2 7 =E Eivs He HoFeln o

AA) P Foels FAA A W Ao

= o=t

7bd 1-1. 2H[XRS] RpAF X E O HEH= AHA} B2
E F0f 0|20 38N g2 0jE Ao
Ct.

7bd 1-2. 2H[XRS RpAF XHE O & A[ZE2 RHA} B
S Tof 2ol 3 YL 0" Ho|
Ct.

2. 34 2:E M2 0|82 5}

A4 BACO AL MHE] o] sk Bl

Hlate] Al Apedo] Apat BAEE e RAT

|

§& AP BAS G 4hE =g ofst
AZ12 A EIE FETHGupta, 1988; Neslin
et al., 2014; Zhang & Breugelmans, 2019).

Gensler et al.(2017)2 AH[AZ} & - @1zkel
ALe YU aRgolut Fw e 9
£ 5o B BHESS] HHS 58 AT
A} BRI g ol $1de] ke

Aot ol B Ad B Tt A
Bg o] 7o AR APHOZ AYsin,

AF BRi=o] digt Ff gEe WE 4 Qv
(Ansari et al., 2008; Neslin et al., 2014).

FERE, ol2Rt A= &S] FH of R gA oA
og F3H b JPs Aol wor], A4t B
AETE AHRRe] A8 oA AlLlEe 49
olFo] Tul Fohe PEEA 937] whEe] WA
th(Fader & Hardie, 2009; Timoumi et al., 2022;
Wooldridge, 2010). w=tA 74 HH=o] zHd

lo
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CHFRHE " 0| HWEH (Tfo|H4)

BEHWE 2 0| HEY (G{ojE+

H271 (_)
ABRHE '3 0| HE (SfojH _—
2atel)
22121(2) e =
Satol) — # AmTE Toj o (7of /ol
QT Ol el ) A
@matol(o}2 ) !
. QmatolEnE) :
l
]
QTS w4
1
1
1
:
1
v
AETE Jlof ZH
<z 1> 97 2y
ol g2 Fuf rhsAdTt Fuf R REFo| BEAHH 7k QoA 5 HI:MTo AAH AES Y
ol YFE ujd Ao AAFHELt St Ao, At HAllTof tigt Fufl o215 At
ste Q9low 22tk Breugelmans & Campo
P14 21, AHIXIO] ZM HAE K 08 WERE A} A BT (Broug po:
AL BRE ROj offo| £HHQ Ygg o 2016).
pN|
= Ot Chang and Zhang(2016)2 T17j9] BT 7} 7]
7Hd 2-2. AH|Xe| A7 HHE xHE 0|8 A7+ X} 7t H--&(share-of-wallet)o] 43S vjerz el A
Al EEHE Of 2 HMXMO| A2 0 = —
Xll-jiolcl,;HD_‘O.”TOﬁ ooc= | %7]_;2_/'\_(})}%_‘% /\E]%_O]_%g , o]—L]—O EIEHE_
= A B _
of thet Fuff S7He o2 B RO AE Ta
3. 4% Halc o 20| Ha} £ e 7hsAdol wohal AlASHIH oz’
T2 PAE 55 BA BHSA] R2 T
AR BHCT| o] AAA Luj thegt ghay U Foo] 245 AAF HAER] il o2
dol, o Halisel g wekg dsep  HER T USS AR

2016; Chintagunta, 1993; Gupta, 1988; Verhoef et
al., 2015). o]= 110 ZpA19] A|ohe of|4ta} A

7 3. AH|XP7F 7 B EO|M TLOj3 20| 52
42 XfAF EBEQ| Of 2HE ZAE 7
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T e w2kl 4% A ol§ ol K5 34 29
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" = os 2 24519t} o5 e AE AN A 7%
9= o 257 645 & AZoirl, exmetel ujge] ol wat wish
2 o 35 A @, obedl B BEs fARE Qut 21
30 138 31.0 dez 728 4 A
o124 A0 - 387 glolg $39 AR Qs mutd o] AR
0 - o Yo sk Betel % 232 g slFoR
60 16 16 A=, g F& vpATez F=It A-TE 7]
0js 109 245 S0t &, A4 g2 AR gt Aoy
Az |5 320 71.9 A Wk, ARG 2 Fo AR JHE mpelo]
J1e 16 36 olfrt. ozt Ak ste], B A=
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T 115468€0]0 cHEEALS] A9 Hi 81,999  AL7A] ZJHL oFE H

fo2 A die] Hi BAEo] Fuj Folo]  Azto] 13 mlulel AL 4R 47 B B



Yol Ao} 7+ DT g 7 R R od ®
3 A gttt olejat Avbs omatel A
g olg Pl F welr =4 99 9 Ade]
W FAoR WEEC MANLS ousn,

M A Y 7 £ G Haste 5 9l

YViits yzlzl\i zt 7Ho] g 7t

20234 129)2] 7|17 H<t Tor% HEfE AAbO] A
AARY 7tE W99 E4
o] Mt WY& ou|stH o
=R WHeksto] ARSI A
o B Al 7HA 5 ‘ﬂ*%—

Apsh Aol el £

[ -ID
N

)

Y,

)

]l

[e]

e oE rE A2

_4

Paya i<

i
rr

o, I
o, ¥
=
i)
a

ll:l
9 oo

do
oft
2
i
=
X
1o

ol
2

kI ro

%9

0
22 oo L Ay My > Eopm o 0 X oo Nl

_r,L
i
rE
ridl

N i
i
S
oo
o2

@ 4
rE
>
i

> oo

2

i

lo,

o

fol

J

ofo

filo

ko

e

o,

_O|L

lo

H

o

2,
Ao b

i

)

v

2,

o oX
HT

it

He

b
>

i)
2
ro,
|
e
|
o, |
0%
Fo
b
iy
.
of
_O|L
lo &

m
E—‘rl.o
)

2
T
o
o
o
oL
o
do
of
W
3
>
I L SN N - R

i

Ho N
5

Rl
=2

_0|L
8
L
A
ek
o
|E
i
-0,
iy
lo
o, o
= ofl

=
ol
2
(e}
o
(¢
&
e
)
o
o

rE L)
his
=i
_°|L
2
o

filo
il
2
ol
ol
2
)
o,
LN BT

N OF
N ™ rlo
mgmmm
ooV
SR
r AT
;%4“13
m &2 9«
1o o =2
o =
2 Loﬁi
o 1o
H do lo oft rjn to

2
20,
o
i)
ol

e > = o o AL
Mo 2 2 rlo b

A1)

5
(¢

ot e 4

Sla 157

ol

3

rir rE
53 % o

)
o ®
grﬂ
52
Mo =
_>|~I_I‘
%fﬁ
(0]
m{mHU
B
N
=
2
oy =
L
2

Tm
rlo
Iy
rlo
Sl
o T-

>
©

M oA oo s

ﬂJlﬂ]
N
Ry
rlr
R
LT ¥
)
il o
o
T
o
=

k]

0,

O
e/
>
30,
i
e
Au
=

oxeolo] g olg A
2 omegl Ade] o
on] mulde syow

J1 =
)
filo
i
&
T

o e
B oo >
SUA
rO
2
il
1o
o),

Hojd 4 glonmg Ao SHgstE 9o A
2 gl Hes AR WEe 59 ol2d

3.2 ZHo| M5}

A-H|RpO] SO SAPAA WA AEHoR
7H A4 @Az AEEd (1) 54 BEd
o ALR9 AR AAT (2) :rL”H% i
duigt= o] Zole 2]&3E ZQlz]o
A A o|th(Chintagunta,

Wooldridge, 2010). ©]2{gt o]%
tish mAE HaSo] ofH 1

AR5 A5 Al
5] =3 %]o] Lt Gupta et al.,
2 AF= olHe F2E Kot FIsHA A5t
Hall, B2 A= 3 (sample selection model)
o] &2 Ansari et al.(2008)°]

=
A1 EH
T 1
o

£

roh o Hr

2

ol © 4

12 ol

1993; Gupta, 1988;

OAHEA x|
Aoz JFe 1
TR E
1998).

= 71E



36 | SEAT H30A M4

<H2>¥i40| Mo U 7|2 EA
(Time; Min) Variables Mean Std. dev. | Valid ratio N Min | Median Max
Pay.i AAL ZA| 2H&) 75,623 | 254,290 18.6% 6,471 0 33,370 | 13,110,000
Payg BAL ZA| 2H(2) 115,468 | 384,721 7.5% 2,615 0 44,793 | 10,056,500
Payc.i CAF 2| 2(Y) 81,999 | 261,807 3.1% 1,087 7 33,000 | 5,601,507
Time Ony, i AALEATS N 10 19 13.5% 4,704 0 4 290
Time Onpy | AAL 28 221012 12 25 30.3% 10,535 0 3 533
Time Onasj AA} BHSIH S X 8 18 9.9% 3,457 0 3 466
Time Offsp,; AA} BHELA 3314 9,507 11.2% 3,909 3 810 118,222
Time Offao AA} O 3,062 5,141 3.9% 1,359 6 1,480 54,312
Time Offawic AAL EE 2 2,193 3,577 5.0% 1,747 1 997 42,807
Time Ongy BAEATHE 6 14 17.3% 6,011 0 2 298
Time Ong, BAL 28 221012 ¥ 9 21 1.7% 581 0 3 322
Time Offap i BA} EH5H 8,617 | 217,920 | 3.60% 1,252 3 836 | 7,433,410
Time Offgo.i BAL Ot 2,181 2,607 1.4% 484 | 24 1,226 31,394
Time Offpy i BAL 282 1,628 2,470 8% 273 3 658 17,406
Time Onc, CAtEATIS 5 10 5.6% 1,959 0 2 94
Time Onc CAl £ 221012 ¥ 8 19 | 225% 7,826 0 1 306
Time Oncsi CA} 4512 o8 28 43 8% 269 0 8 310
Time Offep i CA} BH5HA 1,541 2,591 3.9% 1363 | 11 626 40,006
Time Offco CA}oF2al 1,890 1,954 6% 210 | 20 1,304 9,787
Time Offcy i CAL 282 2,368 2,931 2.9% 1,014 | 18 1,269 31,016
$5 A Ago] o au g BAG A ohu /PR ol &, ] ojRo] 4P F
TollA e HEH-E 7IRte 2 opw, Lo ApA A TS k2 ] B4 fF adlo] Sy
o] & GAE FEotHAE Ao dAvH A4 v gk IS uE & S Yuleith
dqog Hdgsh= o 8 olelgt X Tttt Ad HRE AYWY
FAAHeR H gl Wz AH|z7F g F = A8 H3F(selection bias) HA|E HASHAL,
oA 54 BA=E oA ARE 1RA6A o] s} olRolW &9 mROT s)ze] FAg
A8 R (binary choice mode)o® F4%th. EA%S o AL 5 e A5d FE2 YA
olF AAZ Ful7t ool Ago] gl g Frrh(Wooldridge, 2010). THEFA 2 7o) BA
BHEo] dupgtFo] glE AEP=AE 294 B2 W oS I 2 He] 24 AdA
oA ALY THHASE SN ol T A & whgstH, AP B FA HHE AE o]§9
Ol A4 WAL A= mHZoR] k& & 71l ®HF o] F dAo) oBA H=A A-E5t=A]
woll, ZF 9A9 A7} Ttoll A At & Hok AgSHA 28 4 A stk
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AQ ABAF i ol dis] £ FAF ol A 9]
2 i 9 AW % BAse] & omalel
A e Y olg A ARl AW §5 HAE
el Tl vele Eakw AwusE X2t @
o, X A= Y (sample selection model)e] ©]
SE= 5 74A) Ae] wAL ofefel et

Buy ify, . >0
o 8o, = Lit 1
T AT v [NotBuy ify,;, <0 @
log(y,,, +1) ify,,, >0
U sl *17 2
—:’L H = '_l 7/2“ [0 ifqul»t < O ( )

ol y, 0] A2 o R ARoHE oA
5ol digh FA &-8(latent utility)S EFHY
v kel 0X e 2 A -foflgt 7l siid AH|Apt
A g BHES] fEAdolA Fristilee

H
Ly |
ofuigith, Ea 0] Ay 0BT A

Aeole Fevlet gh= 7114 e y, 0l 191
7ol HSEGS el o= 54 3t
o] BA oAl Hal=o|Ao] JLu] Zolo] ZA|5}

2 Aol A HAHT i * 2 psito]
A (@7 ol tehd & glow,
@@ah 4 el AR e
Zo] Uehtn], 7t HATE & - ©
8 AU A4S RE i 9
Qet. ofuf zpAL BAE 0] @matel o]
Z]-A]— =1l 7:173/\} BT elo] AT
A} eetel 9E
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Az Hghste] Ay

o Ay,

Cc 3 C
lzt 1+ZZQ/LJL,1[+Z (Offjklf +0nA

j=Ar=1 j=Ak=D,O.M

c
XZ (Offjklz‘ +0ffAXZZOI4/kzt (3)

j=Ak=D,O,M

XZzi 1+Payb’tt+Pay(,zt+Zz&/ljkzt

j* k=

+Z Y. (Offui) 4)

j=Ak=D, 0. M

174@1_

A, B, COﬂ \’41011 371H E‘rE AE HFol A
Bt Ona i8] -7 AAF BfiE 3
o8 Ao Et Tk 2elE 49
Onaair, Wy E P2 Ongps i =
2} A, B, C9] 4% -84 BHE
o BI= BAY B¢ wsEE 9301 A5t
oot 27o] mHKY gk EA gt
Tk exetel A W WS Offp,), of
2A(Offroi), BHE(Offo) = EHHOE ol
HZ} A, B, C+ BEHEE YEHH D, 0, M9 73
G ezl miE FFo Aol YErdth o=
e AR e, AA Wi

2kl mh AT Al
o] olFojl 71=9] HAaghe 1722 IHEstaltt
EoF A4 § B BR=oA 9] 3t i 5
N2 Payaq, Paypi, Payca® SAHEUCH o
ol 8l T 4o Wz Hekste] ARgtH.
ol wde| ¢ Ko 43 4t st
S Slofl Az MRt gros FHY FH
ot AA BAHE] B] BisE ARESIGI
37 BRE 75 AdelAle o8 Pt AA
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£ 19 Ad G olgo] 0|59 T ofo]
A A P oge] B4 wrds] <1a
Zelct.

yI.it =B X teLy Q)
y;.n =7log(X,; +1) e, (6)

AT yra*t youroll ek & Ao eagt
et e O™ A FEE(bivariate normal
distribution)& wE2m, o3} ¥hg-& UEll= 4
(5)9] A5 Z2Y By} fr o]F Aol 5
57}7& 7% A=t ol H]o]
3 | S 9ol = W
ek Y-S 4%‘:}. O]UH ni% =40
Hg o2

EXHHQ_

dolel 42 eluigiet.

:(o

€1 = Ongi€ri TV v~ N0.G7,) (7)
0 =% tor,  i=12..m, (®)
€Lit| 0 R SNTY:

(52,17) N(<0)’Ei)’ 2= Opo.; 0’%1:| ©)
of7]oA] 7} 715l T oapete] TS 1

Hll= ¥ 017F 00] ofHetd o]= offd of
do] Fuff of B AAx} uf g9 Aol A=
BEHIAZE Sles UEWW ol Ad HY
(selection bias)©] EASIEE 0|5 RofA 1Y

1 11:44 A e A

st Ful Feke] JPBAE 5187 B

A8 HEF LY (sample selection model)e] -
& A2 e o 4 (03 2ol et

8 A gl o] Tuj of sof
o os e, g ) Fepe
B AR BEE 77

o & glom, Joj oiﬁ%b o]Z Lyl

o Ho ot ®
=
]
s

1 (5), 4 (614 Uete W B, v,
s F4 7hsd W Afold,
O] o] A A (heterogeneity)= W3Sttt o]

=
s
NE 2o vhe Alre e ¥uds S4
1
—

o Mr

HtH(Rossi et al., 2024).

B Q7L ol2fd ol u4e mIHoR 48t
71 91al AlSA Hlo] x|t A (hierarchical bay-
esian modeling)= &85ttt o|& Foll AAF 2
A BT Afdo] tigh 4nAF vk i &
Fol FrAoR A 4 ot

T, PEat AE o, ) 458 WY W
G2 FE] Hu WhR WHs

3
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iel)
Mor
dl

rE
e >
ro
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o
rlr
o,
Y
i
f
ol
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B; = 6,,0,SEX, + 8,AGE, + 8,MRR,
+8CM; +&,;, &, ~ N, V) (11)

7, =0, +0,SEX, +0,AGE, + 0,MRRE,

+6,ICM; +&,,, &; ~ N(0,V,) (12)
E3 45 A ol @ B HAS o] o) F
oof oigt 21 W pop v o] A FAHA
gt ALS Pagtdte EER, ofd Hgse] 7t
A= BALS] %] Vg, V, & F4TULE o] B4t
2 MR 7F gRgAd O] o] H A (heterogeneity)
AEE YA, E4to] 245 5de miAE
Aol gt 4Bl Whg-o] Zo|7h Atke AS
ofm] gty

AR FolstA] duetE, ASH oAt

-
nYgol FxspllMe ME AEA +E9] WS
A7 fFefmlsHl =22 4 A 55| AT-F
Asta] ®igol| mhE RhS Al 22| AolE F
s, 574 auAt S LE I gl ol FAE &
AT 4= ek &, W ot =T F¢ 1t
o Qe HE S #olE Ao M,
= 242 av Aldst 2 Y BAY ] Ths
gt mjAlH A" d=fe] 2AE AAISEAL Sl

- ometel 9% Aol o) We

=
(A58t 311), oF=2l Offao (AT .504),
44 E Offana(AHFEt 232)9 glo=
Fogt (] FFS Bk ol xRl A
1=
=

o olg oist AYHog e 1A §
2

(o]
U

2ofle o 1% ol

o2l

ojujgtey, E35] AAF Hi=o] o el uf
ol-g7 Aol Hsl 7 2l Ade] g
8= UEW OffaixOnary® BIFTE —.2419]
S BiE T AoE yehd ofF Ade
Aol M-S A 259 Tl FEe E

zels ZiMde WeErda o ol A A

& BAR SIGANA FHe FHA

o159 AGEY NPT kel 0

o 95% SHEOIAE fOSHA B e & &
=]

AR @matel Ade] AL

AR AZre] Aol W52 A avlzte] Fof
o

v =
o] LA 9L njx:= 7L <o & 9}
o|2 ulgto 2 7} 1.(4H|Ake] AAL Y o4
Wele A4 BAE 7o) Fole] AN 4%
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<H3>2 . 2U20l 8 x4 0|82

AEfZt S1of 2| AF Aol 02| = Jekat N

TO0H SJAF 2

g 0|8 HEH Foo A= 22 o s a4t
Mean Std. dev 2.5% 97.5% Mean
Intercept -1.251 .028 -1.296 -1.206 .820
Onay it .100 .094 -.059 252 .860
Onaz it 264 .085 128 412 792
Onas it .009 110 -.181 187 1.027
Offap,it 311 .104 142 479 1.002
Offao.it 504 112 327 .688 1.194
Offamit 232 107 062 411 1.184
Ongy it -.285 072 -.410 -.168 759
Ongy it -.070 207 -421 281 1.832
Offpp it -.439 115 -.638 -.252 1.045
Offpo,it -.351 .149 -.605 -.104 1.366
Offpmic -.343 199 -.672 -.008 1.632
Oncy it -.216 125 -.430 -.017 1.060
Oncait -.333 064 -.442 -.228 .683
Oncs it -.082 .240 -.462 299 1.961
Offep,it -.349 11 -.533 -170 994
Offcoit -.096 197 -419 226 1.901
Offemit -331 120 -.520 -.128 1.032
Offa it 436 .103 .268 .608 1.158
Off iixOna it -.166 181 -.465 142 1.592
Offa i¥Onay it -.241 139 -474 -.027 1.355
Offa 1<Onas it 185 158 -.098 434 1.524
Offa ixOngy 404 147 .164 .642 1.595
Off4,ixOngy it -.068 304 -.570 436 2.404
Offa ixOncy,jt 011 224 -.356 369 1.888
Off,ixOnca it .041 120 -.148 241 1.234
Off,ixOncs it -.009 .288 -.491 454 2.343
Ong i -.032 .089 -.178 .105 1.009
Ony i< Offap it 130 139 -.100 354 1.320
Onp ;i xOffao it .068 171 =212 346 1.729
Ong i< Offamit .186 177 -.117 470 1.684
On, ;i xOffpp it 243 181 -.049 .556 1.784
Ony i Offpo it .098 220 -.269 437 2.056
Ona ;i xOffamit 136 267 -.285 .604 2.182
Ony i *Offcp it .069 181 -.238 371 1.794
Ony ;i xOffco it -171 263 -.618 231 2.246
Ong ;i< Offem it 118 190 -.193 424 1.761

* AlE 2E BRO| 95% AZ| 720/ 02 BFFR o= FL, AT UAS RS M BAIR.




CtEZHE CHE 0|8 A7t H[Xte] 7o 28 2

<B4>2 - 22210 75 {9 0| & A|Zt X E} EFHE 10| Z2Ho| 710 2 Z o) 0[x|= ekt 71l o] &/
o 3% Z2H
g olg Alzt ool AE &2 M|zt 24| AlE 2R
Mean Std. dev 2.5% 97.5% Mean Std. dev
Intercept 3.998 052 3.891 4.099 820 082
Payg .008 030 -.051 067 021 123
Payci -.011 045 -.093 078 .006 110
Time Ony, i 125 092 -.054 309 011 199
Time Ona i 094 059 -.015 215 041 126
Time Onas i 184 106 -.027 397 039 176
Time Offap, 056 029 .001 115 .001 116
Time Offao.i 125 043 042 210 025 187
Time Offami 017 048 -.078 .109 030 162
Time Ongy -.047 093 -223 141 283 195
Time Ong, -.100 336 -778 520 072 150
Time Offp 023 077 -.127 172 029 127
Time Offzoy .009 130 -.238 296 127 225
Time Offayi 063 153 -225 353 027 148
Time Oncy -.004 218 -390 455 .006 168
Time Oncy 011 .090 -.158 188 028 262
Time Oncs .060 396 -718 829 .020 121
Time Offepjq 030 065 -.101 159 .006 216
Time Offcoj -.086 184 -.471 267 010 241
Time Offeyy 017 067 -.114 150 017 244
o 233 029 183 302
0/ 706 021 .666 748
0’ 1.211 088 1.079 1.433
* AFEETE BR0| 95% AIR|P7H0] 02 EBH5HA| Qe 2L, 3T WA S R ZME BAS
< 7 Zojthe el JF Afde dishA g o]& Y} FAZl niAE auE B
B AAEE e & 5 Ak o5 A% A led] gtk 21 oJuldt dolrt At A
= 71E %olA BEHE U thAfd o] F9lo] g o]&9 iyt rf 24 A A FSisH]
HHE SAEet o dehgo] 344 dF=  UHEHTE HellAl, 7199 AlZbellA+= ZAF AE
o) AckE A9 A7E(Ansari et al., 2008; Neslin -~ of gt ¥HE & 9 A7 AL 7jgtez gt
et al, 2006)7H= The oh2 ATHE ey 9lo A niA|ge] 1 §9UF Aol wtHolat

o A4 5 A Al

o50] 412 7

ol
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Q
[e)
ZES 77 9Tk o] AALY] @ makel iRk

o}
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FARO osf 1 Fdol Fols ¢ Ume Al FAT BHE 7MW ol AAF BERE=RO] f
AFRTet o FEo] w2 10 ¢ Al 5 A St
TR o g AAAA B BHES §5  Ste e Holw ols 1S HHE 2dFH
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<E 5> 70 9|A YA U 704 3o ZYAL| 3|7] 40 et ATEAS o] A £t
204 O] A 24| Beta 704 3% 24/ Gamma
ST B3 A R NEEE B2 A% B NEER!
o
Mean Std. dev 2.5% 97.5% Mean Std. dev 2.5% 97.5%
Intercept -.682 071 -.819 -.540 2.092 074 1.946 2.234
Sex =222 070 -.356 -.091 .686 073 541 .826
Age 104 .048 .008 194 -.078 .056 -.192 .029
Mr2 -.228 074 -375 -.082 .830 076 .684 975
Mr3 -.032 .093 -.219 145 162 .098 -.023 .343
Inc3 -.129 .076 -.282 .013 480 .081 316 .629
Inc4 -.094 .079 -.250 .061 482 .085 317 657
IncS -.126 .082 -.285 029 .386 .086 219 551
Inc6 -.143 .085 -310 021 298 .087 126 467

* ARERE W3] 95% Al2IT2H0] 08 E3H5HA S YR, T WAS R N2 BAIE
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Effects of Multi-Brand, Multi-Channel Usage on Consumers’
Purchase Decisions and Amounts: A Bayesian Hierarchical
Sample Selection Model Incorporating Individual
Heterogeneity***

Hyeseon Choo***, Jae Wook Kim****

ABSTRACT

Purpose: As digitalization and channel diversification reshape retail landscapes, consumers increasingly
interact with multiple brands across online and offline platforms in dynamic, non-linear purchasing
journeys. This complexity challenges the traditional CRM paradigm, which often overlooks the effects of
competing brands and channels. Prior omni-channel research typically assumes a closed-system view,
focusing on internal brand-channel integration, yet real-world environments are open and asymmetric.
Crucially, consumer decision-making involves two structurally distinct stages—whether to purchase and
how much to spend—each governed by different behavioral drivers, which are often conflated in existing
models. Moreover, each individual exhibits unique patterns of multi-channel behavior, requiring analysis at
the individual level. To address these realities, this study develops a competitive multi-channel interaction
framework that captures dual decision structures, cross-brand engagement, and individual heterogeneity to

explain acquisition, loyalty, and churn in competitive retail settings.

Research design, data, and methodology: We employ a 105-week unbalanced panel dataset integrating
credit card transactions, mobile app usage patterns, and offline store visit logs, providing a multidimen-
sional view of actual consumer behavior across digital and physical retail contexts. The sample comprises
445 consumers with persistent multi-brand engagement, supporting high-resolution analysis of channel
interactions. To jointly estimate purchase incidence and conditional purchase amount while correcting for

selection bias, we apply a Bayesian Hierarchical Sample Selection Model. This framework accommodates

* The data used in this study were collected with support from the 2024 Academic Data Support Program of the Korean Distribution
Association and Macromill Embrain.
** This research was partially supported by the Korea University Business School Research Grant and the In-sung Research Grant.
*** Ph.D. Candidates, Business School, Korea University, First Author
*#*x% Professor, Business School, Korea University, Corresponding Author
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individual-level heterogeneity in channel responsiveness and captures the asymmetric behavioral influence
of focal versus competitor brand engagement. Demographic covariates are integrated to model variation in
behavioral sensitivity across consumer segments. This approach enables both theoretical insights into
dual-stage decision logic and practical applications in targeted marketing, customer life cycle management,

and channel optimization.

Results: Our findings reveal a pronounced asymmetry in the behavioral determinants of purchase
decisions. Competitor channel usage—especially via online platforms—significantly reduces the probability
of focal brand purchase, underscoring its predictive value as a churn indicator. However, competitor
engagement has no discernible effect on spending among those who do purchase. Notably, simultaneous
use of our brand’s offline channel and competitor B’s online channel increases purchase incidence,
suggesting latent cross-channel complementarities. In contrast, purchase amounts are positively influenced
only by focal brand engagement, particularly in-store dwell time. The model further uncovers contrasting
demographic effects: female, older, and unmarried consumers exhibit lower purchase likelihoods, while
higher spending is associated with being female, unmarried, and having higher income. These divergent
effects between purchase incidence and amount reinforce the importance of separating acquisition from
monetization strategies and emphasize the need for fine-grained, behaviorally informed customer segmen-

tation.

Conclusions: This research introduces and empirically validates a competitive multi-brand, multi-channel
interaction theory, advancing the literature beyond conventional mono-brand omni-channel models by cap-
turing how consumer engagement with competing channels shapes decision-making in open-market contexts.
Rather than focusing exclusively on internal integration, we demonstrate the strategic relevance of
competitor channel monitoring for early churn detection and customer acquisition. While methodologically
robust, our framework serves a broader managerial purpose: it separates purchase behavior into incidence
and amount, each with distinct behavioral antecedents and targeting implications. This dual-structure
perspective, coupled with consumer-level heterogeneity, provides a scalable foundation for ROI-driven
channel investment, predictive churn analytics, and micro-targeted marketing in competitive, data-rich retail

environments.

Keywords: Multi-Channel Retailing, Customer Gain and Churn, Consumer Heterogeneity, Sample Selection Model,

Hierarchical Bayesian Model



