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2013; Sweeney and Crestani, 2006; Wang et al., 2015).
Hupo] 2 F3ol| wel &R|ATE YAl ESt
ofZgAeld B4 AL + o st
a4 SPPHE s EANY 5, 2016).
Ghose and Han(2011)2 &l el =9 A}
AHEZEE] 5 oS vigEte] Bakd ¢ 8
A9 AHEA} PF ATt o, o)A 717}
of © WIMstA Eutd FE
A 717ke] Eutd Fdl=
2o 2 et} Ghose et al (2013)S ErIYZ
3} PCALol &) QI Ul &4 55 AT 3t o,
UHP"‘EOﬂHt *J% 9] Gl o A 2

Zi UJ—% 74Aﬂo] zﬂo

&0

62

Information Systems Review, Vol.20, No.4



(2016)& =Y \’JH}Ol*ﬂ oheket 4o A,
st 2 A7 7eS AR 5 e 5AS T
A3 JoH, o]F Oﬂ o] ofg] 7] g
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Device Selection & Channel Consideration Stage

‘ Customer *

—

Mobile Device

(Mobile Phone & Tablets)

Fixed Device
(Desktops & Laptops)

o

Customer-initiated

Organic Search, Referral,
Direct, Price comparison

Firm-initiated
Paid Search, Display,
Affiliate, E-mail

Channel Visit Stage

—~———

Search Experience through Channels

Search Direct

Display

Purchase Stage

Purchase
(Yes or No)

Search Continue
No |
Customer Churn

(a2l 1) Model Framework

2018. 12.

63



Mot d-d 7

A A} At EAA Aol
e ), A <l WM
< 72 97 e Aol
oq

= Mo

—_

o >

rlo I (i v}

o W& Fag *JE Zl%
AFoz BASY A
+4 ‘?l JarAA el ik &xE 2
2 4 917] wFo|th(Li and Kannan,
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aAol g FJAte] o5 222l Ade ARY
Aoldo] Al 4= Q7] wEeol, Fd Ade] A
= ZY(contact origin)S I
Adel a3k At 9 A4=Z QA ETHAnderl et
al., 2016; Li and Kannan, 2014; Wiesel et al., 2011).
I FE8 AL(CIC; customer-initiated channels)2
o] FEZ 07 Aot AH| 2 i AR S
FAY 7H4E& BlalgttiBowman and Narayandas,
2001; Wiesel et al., 2011). 3|A} =8 2| 4 (FIC;
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25 Hgk FF=E FolstAl e THGhose and
Yang, 2009).

HA 17 F=3 2'd-2 Direct, Organic Search,
Price Comparison, Referral #'d o] X ¥t} Direct
Age FuiArt FAa%] £E URLS A4 A
AU AREAL ofw] 2783 Huta, A4 27
7es B3 AHAHOE SIAlo]Ed| HIgtt
(Anderl et al., 2016; Lee et al., 2018; Li and Kannan,
2014). Organic Search A|E2 Lutx o g w7 o]
A4 dZ(e.g., Google, Naver) S F3l 7] 9=5 7
Ashe 75 QA H= A9 73 (organic search)
ARE Bl Fske s gt AaH A4
A= FrolARL B 7| Eo] 23 #o]Ad)
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7HA, M B &E v-—74 S AlgshH, H3
3 3 AlFS Hfste FlolAR o]Fd 4 AT
(Breuer et al., 2011). Referral 82 3 AR}
F3 Ae|EE 538 H Al (complementary goods)
of g 7HA 2 #F AT AR & o,
oHIE # T A4 vTjojox e HHE
o] YAolER FYETHL and Kannan, 2014).
$A} 3528 2" = Display, Paid Search, Affiliate,
E-mail 2'do] L3Eh WA t2=FH o] Fie
22l A gA ] HAE ofm| A} HHZ A
& (Lee et al, 2018) ) FHI= Fo|A|o] £7FH o]
Ae Wiy B F2' F3(floating ad; 35
we F3) HAE F3 T oy )7F A%E
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y)

S FY3EE =K Ghose and Todri, 2015;
Kireyev ez al., 2016). 5 73 (paid search)> 734Y
AN 3F31(SEA; Search engine advertising)Z} 22|,
AH|IAZE A RS S8l 719 A Aol Uyt
74 (organic search) A7}e} A FAE = 714 <]
9 E‘ELO]I’%(Anderal et al., 2016). 21 A=
BUE ZEg ZF AREAe| e HlE-S A B
Th(Nabout ef al, 2014). Affiliate 92 A|FE P=
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Z3) H|ZU2E 918 I E )X SHoH(Chaffey et
al, 209). IEU= WEAVt HAE FA st Tl
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gulo]2E A A8 sk w9 2249l &3
5o vX= gl s A7tk
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2 ZRIE AIS At AHEst 4zke] Ad
2 22l g A - Ao g 17 Y5
Frjoll S v X thAnderl ef al., 2014; Anderl

et al., 2016; Breuer et al., 2011; Klapdor, 2013; Xu
et al., 2014). o= E9], Abhishek et al.(2012)°] w
29, g2l Fast g4 A vt uf
2% HGoNAN FFS

l’4—(Lemon and Verhoef, 2016). Rutz and Bucklin
(2011) gREAQ HA %_,_oﬂ/q Bal= AN 33

= |
129 g &3E 4ASATE Breuer ef al
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QoINe M= the &

e-mail, price comparison) «] J7] EJ/}E RS
ska, B7e] Zdolrt & A=t A= Aol
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=g o uf Ao FrrstEReH, Ads A
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el A &&= 222 BHA Ade [ 33
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Atk IR E Xu et al.(2014)S o2 2] A
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0% YEAY 22 ekl £YEE 4T &
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gAY sd vlojglo|t) n|EE A0 Z 28
Ql YA EE —Oroéva}j’_ Qom A oF Auh
AE T ks F5S At AT 719 &
F/}‘ﬂ 7w 2 AP ofuel, 28kl A &
A TR g tinfo] 2 ALY, mitje] Helx ¥ &
i,’-c AFE AP AT A Fsn Yuk A O
2 HolH Al 2015 11€5H 129 Aole] &
109719 QAT 1A W2 9 o) 7|28 2
gt B A7 93 106444‘% o AR *
Zatgom, A A FE 1,048,5757), B
I AF FE 1264937 711 ]rﬂr g Alo|EZ &
%3}7] o AFE-3F 7)7)= pC, ZHIJE, glEa)
T F 71U fFVIEtA g FRe BN
Zﬂﬂ"]ﬁr/} QB A YAL)ER 5= X

A9 FFE & 87FA £ Direct, Organic Search,
Referral, Price Comparison, Display, Paid Search,
E-mail, Affiliates x]'d¢] At} <& 1>2 ujo]x
o B WA PE 59 Fo) S0 BE ABE

S Yehdth A377F BoF 1142079 Fujst

o]Folx om, 7t tjufo] X FEFH H3EL PC
g 3, BRes BudEe] g 20w
eIt <3F 2> FY BHAAd & ot
o2 FFW YAOE BE 52 LhEhn o)
#o] Ade peE f4gol $ASAT
(& 1) Data Description
. .. Conversion
Devices Visits Purchases
Rate
PC 869,361 9,629 0.0110
Mobile 8,802 48 0.0054
Phone
Tablet 173,900 1,743 0.0100
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(E 2) Summary of Visits per Touch Channel

Touch Channel PC Mobile Tablet
Phone

Direct 160,889 | 1,256 |33,483

. Organic Search | 247,982 | 1,767 |48,189

Referral 5,477 84 1,000

Price Comparison| 16,496 100 3,710

Display 3,748 7 70

Paid Search 183,847 | 1,272 |41,444

FIc E-mail 76,099 | 1,161 |20,809

Affiliates 138,631 | 1,057 20,526

duk 37 By FAHS A & Ae o
otd HlXE w0 g FHIEELE 0|83
2 24l 28 (probit model)Z} =3 =& (logit mod-

eho] WA &85 2 thHanushek and Jackson,
1977). & AFolA = HuoHE &8 =d

4 99 AN F57 ME 24 2FL

=

] (heterogeneity)= ¥+9 & 4 STH(Calfee et al.,
2001; Layton, 2000). o}-&2 4

£ Uokse 44 W) Fasite 25 23
o 7182 78 Wit 1 =
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ae RS 7 ok £E A
A Abgre] oA kel 917} 1, = (1o 1)
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oe) 43 2,
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714 T= AHEAF 7} A8k HA] digh AlE ]
TE, I= 7 Uit AE Yo &2454 dijte) &
S, g Wol b, TRl WYl 59 B
Folty, £3F 23 BY e g BEZ 2
1 A7t(log normal), 4FZ}(triangular) 3, F7f

(normal) ¥, F =49 A7 (censored normal)2}
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tulo] 2 71EL HEE, 1Y A'd-2 Referral
dz mds =4319ony O]'EH HAE S
AP HL} ¢, = 2 error term)©] T}

5.3 Visit Stage

V;s = Disaz'd + CH’iSﬁLC]l
+ (‘l)m ) Cf‘[iscdch) + €is

+ CT, 7 + CCL5, (2)
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T 7ol £Q3 Ad +4 AlZHcumulative time)-S-
ojmjgitt. gtk Flo]A] & g AR &
A WAL 4 QlthMallapragada et al.,
2016). ¥4 €T, = WA “d(endogeneity) T A S 3l
248 F om0 AXE T3 e HFEY
gt 24 948 S 5 Utk 4= FF Al
Zbo w2 Q52| 7HH & F(indirect effect)S
Yell e Agelth oo, #d AEY H8
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HHE oA BAS 93| @5 2 8 (mixed model) S
ARgEte] Hutol~ F8 I Y AHEES] 1AHF
(fixedeffect) & Yottt o} A< o] 24
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5.4 Purchase Stage
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& AF 0, F A

2 ZA% 6,= A FY A Aol o
E AFTE Ytk ¢, = 228 error term)S <]
o] gk}

VI. 9+ A=

6.1 Device Selection & Channel
Consideration Stage

o ofy
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(9%
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o
O, rie
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Lo
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s FRoH,
SAACE from|dtt Hulo]Ae Hr] HER
SAEHAoH, ol AH8E 5o =& Ut
o]z Bl E8l, PC(-0.4901), FH}YE(-0.5868) <=
S 2 Yelgth ole HEZ Yulo]Art 1749
=0 g%% }1/\] 7131 PCY] tiA| o)A} En}
o SEEH 20159 A Ll A
o} 375 AstAl71d -85 3171

1
2 XD HXu er al.,, 2016). ZutY Tin}
Jol = B8l 2P erdol s mupdd
Zo] RE gulo] A9 AMA Ax|7} o}dE FF

3 o]z dAtele 53 A¥r} YER T (Huang
et
g

N
O
R

al,, 2017). Ato|E WS &) weiste A

S BA5ke A, Affiliates<'d-S A 23 3]}
S8 Al'd Display(-0.1402), Email(-0.131), Paid
Search(-0.0909)2] ¢ Aoz Wite] &&
g gFo] ¥tt E3] Emaile AEF Q) 3A}
=3 ﬂ}ﬂlE‘ AfFUA A F shtoln A=
a2l A 4] A A (pushing message)E EU =
Aol AF 8}X1UP(Shankar and Malthouse, 2007) 1724

PAM = FAH o2 X e B9 B =
Ao 2 HoltkBlattberg et al., 2008). BHd, 17}
F28 249 7% Direct(0.1453)3} Referral 9
735 1A S SN LR UEhson,
ol 1A FrF A A 1A HEe 7]
=o] Wisgtets] o] 71y YAl |ERREH A
BE 47] Yol A52o2 Foqge| wet e
U= 402 34 ¥t Bowman and Narayandas,
2011)

(E 3) Analysis of Device Selection &
Channel Consideration Stage

Variables Coefficient(Standard Error)
Intercept 2.6647(0.0119)""
Mobile Phone -0.5868(0.0390) "
PC -0.4901(0.0093)""
Affiliates 0.2378(0.0119)"
Direct 0.1453(0.0114)™"
Display -0.1402(0.0514)"
Email -0.131(0.0134)"
Organic Search -0.0145(0.0106)
Paid Search -0.0909(0.0111)""
Price comparison -0.0961(0.0237)""

Significance level: ~ p<0.001, ~“p<0.05, p<0.1

6.2 Visit Stage

<¥ 4>= &£ ¥ 11 G} (fixed effect)
Aot} el 8, 4 A, AL +3
AIZE, Ad Ag ATt

o WA= d&FS vehdth. & DA 9} vt
A2 o] Bol &EE HulolAe HEE,
PC(-0.4487), EH}Y 4(-0.6883) 2. & LIE}ETE A
9 3 A 50,0000 F 14 0] Adel that
‘—xqgl A]7}o] 7:1;4%}01] u:}a. 7};@%4 o= J_7ug
A WS wol=H 93FS vt e e
QA Aol M BAlldh=s B ol BolAl &= AlF
ojuf Mujzo] tig B AAH AR
(perceived risk)S =7]7 ®THKim and Krishman,

Q] X
H
_]"_7_}1]_4 ﬂ}\:]l:ﬂ tﬂ—‘:'
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(X 4) Analysis of Visit Stage(Fixed Effect)

Variables Coefficient(Standard Error)
Intercept 2.6028(0.0359)""
Mobile Phone -0.6883(0.0769)"
PC -0.4487(0.0410)
Affiliates 0.2277(0.0121)™
Direct 0.1483(0.0116)""
Display -0.1346(0.0536)"
Email -0.1287(0.0136)"
Organic Search 0.0002(0.0180)
Paid Search -0.0099(0.0113)""
Price comparison -0.08363(0.0238)""
Cumulative Time 0.0006(0.0000)"
Channel conversion -0.0465(0.0104)""

Significance level: = p<0.001, “p<0.05, p<0.1

% 5> Cuho] 2§13
A HluE AT &
(random effect)E &2 gt Azfo ]1:} E]H]—O] L
g3 59 AES @

= E—m PCE #8319 Aol Eo] fedshe
79.

el *E‘%j‘r%loﬂ u}a} /‘}% A7 % -4]017‘]‘2 ol

£ 4z ahe AA HRE 7HAA US A
AR AF AEE E7F3IH ). Affiliate, Display,
Price Comparison #|'d o] =" o] A5 &
7 Bt fule] 2 B pC Hufo| 25 &8
w] WFE o) AFRE FEo| =9tk o]+ PC ¢H
o7} 7k EAH U9 Ads F3l 4v
27F o)A E B3l dAY REAM HRE A
715 dote 53] AUA BFHE A% Ao
2 HQIY. o} Price Compaﬁson(0.1431)JJr
Referral(0.1055) X149 73§~ PC o] =3kt

ﬂl

>~1

H| 2o thal] o AHAlstAl 44 Hy
A%E 712 7%, pC kol ) o e &
Ag F 7] WEo 2 A HI(Kumar et al,
2017). Display(-0.1346)'d-& 114 ave] Avg
<= Ao E B tuto]2e} 2 g Bls) 1A
ol 243 G8o] okt HAT tulol s
Tt WY EFA= ErFYE0.0014),
PC(0.0084) 5.5 Display 'S
o] =%*t}. Price Comparison<]
kol vheputth. ol mao] F4she Cintol
2o wet AEe I FHAE s A
t} E3] Affiliate 3} Hﬂr Referral 22 2] 7359+
tuto] 2o we} g8 A7t w9 th2A
Gskent, ol ol ol w7 2FHOE o

AR ders 24 Fe7t gk

AR Aau RS GAolES Fol 2ET
Jo g A

to o _>L

o

(X b) Analysis of Visit Stage(Random

Effect)

Dependent Variables
Mobile Phone PC

Affiliates -0.1574 0.0305
Direct -0.0737 -0.1706
Display 0.0014 0.0084
Email -0.0091 -0.0020
Organic Search -0.0509 -0.0475
Paid Search -0.0446 -0.0361
Price comparison 0.0889 0.1431
Referral -0.0091 0.1055

6.3 Purchase Stage

o
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9 Adaztel i & Al dojuk
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olFofAl= Ade] SAE Yehd Ao s B

(Vethoef et al., 2015). &, 79l 913 HA2
Hpo| A5 Faf o] Fol Ak AA| ApA4le l SRS
Aoz AHEE AT
AEL g FA A 7H-0.0046) 1O

7b =2 oM &E

i)

oﬁ[oo
o fUH

o BEFS THE JLE 53 AR 2

o]—“ 740; [) e

m& ml

T Ak A HEH0.3234)2
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F3 A2 GAL A AT T 9

iH o

—

LM s W

H\ﬁ

ﬂJ

F

ol g rl gtk oW A
Ao Mo £HAHoF M3l ZU3 §
53 YAlolES WEST GABES

Yok Ao AR ToTA A Affiliates
29 (1.3361), Direct 2'2(0.3086)%=C. 2 SIA}o]E
WE A 1A Frjedo] ol

(E 6) Analysis of Purchase Stage

Variables Coefficient(Standard Error)
Intercept 2.2609(0.0798)""
Mobile Phone 0.0912(0.2587)
PC 0.0557(0.0615)
Affiliates 1.3361(0.0782)""
Direct 0.3086(0.0752)"
Display -1.083(0.3376) "
Email -0.6432(0.0882)"
Organic Search -0.2616(0.0699)"
Paid Search -0.3893(0.0731)"™
Price comparison 0.0742(0.1559)
Cumulative time -0.0046(0.0002)"
Channel Conversion 0.3234(0.0684)""

Significance level: ***p <0.001, **p <0.05, *p <0.1
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Abstract

With the advent of the various device types and marketing communication, customer’s search and
purchase behavior have become more complex and segmented. However, extant research on multi-
channel marketing effects of the purchase funnel has not reflected the specific features of device User
Interface (UI) and User Experience (UX). In this study, we analyzed the marketing channel effects of
multi-device shoppers using a unique click stream dataset from global online retailers. We examined
device types that activate online shopping and compared the differences between marketing channels
that promote visits. In addition, we estimated the direct and indirect effects on visits and purchase rev-
enue through customer’s accumulated experience and channel conversions. The findings indicate that
the same customer selects a different marketing channel according to the device selection. These re-
sults can help retailers gain a better understanding of customers’ decision-making process in mul-
ti-marketing channel environment and devise the optimal strategy taking into account various device
types. Our empirical analyses yield business implications based on the significant results from global
big data analytics and contribute academically meaningful theoretical framework using an economic
model. We also provide strategic insights attributed to the practical value of an online marketing
manager.

Keywords: Attribution Model, Multi-Device Marketing, Touchpoint Management, Customer Online
Shopping, Marketing Communication Channel
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