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ABSTRACT

Machine learning methods have gained popularity in marketing academia due to the proliferation of ICT
technology. This research aims to introduce marketing academics to methods in machine learning and
how they can be applied to research in marketing. We first introduce basic concepts and methodologies
in machine learning. Then we examine a list of literature from top marketing and business journals,
identify a list of papers that apply machine learning, and categorize them into six types of research.
(1) research which extracts marketing variables from data and examines the relationship with other
variables, (2) research which uncovers ways to analyze new types of data, (3) research which proposes
new methodologies or ways to improve current methodologies, (4) research which aims to describe
patterns in marketing phenomena rather than identifying relationships between variables, (5) research
which aim to predict marketing phenomena and identify variables that aid prediction, and (6) research
which aims to tackle marketing problems and identify causal relationships. We conclude the study with a
summary of the advantages and disadvantages of machine learning methods and implications for

marketing academics.
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. ME
A2 g AFY, FLes AFY, deold A&

AREAL A4 TR (User Generated Content: UGC),
719¢] 7= dlole, dEn|tio] tolE] & thgt o]
7} e s 2ol 7hseiRlol whet, wile
32 &8l TR QXRIES Ae ARIZE 2
ofyttt. dE S0, wl=e 2l vt e ~EH
AQ HZH 2 (Netflix) & AHEAR] 221 &55
Moo e AREARe] SE3) Hlwehs dare]sol wet
] e (Kumar et al. 2020),
AHERIHE JAQ1 YE t]=4(Walt Disney) = At

Aol molg S ol8ske e AlRstd HlolHE

Mz @

] T 7199 vt & 4 FolA miledE
R s A 7T =94el 7RIVE 7P 2 9L

B g Ad2E AXgen, 1 st 20199
o]F i 6% Gelol] o]E A o& EABIITHMcKinsey
and Company, 2019). "HIE gFelA o= =
o[e]e] ®9I7F 1A Bl Fulf Wifol] thgk AP} HlolE
(‘1 st Party Data)ollX58 F5AL @A 5 EAL
o8l s 2= A3 dlol8(2 nd Party Data),
tlol8] & 713 T 2 Z2olA 53 Al3#} vlolE

(3 rd Party Data)el o277k Weiahr] whizel,
A7 B B 71gs0] the SN 858 34 2

o] FEE Heslo] HolEe] 75 Folaat =3
UTH(Schneider et al. 2017).

e Al = 1950 olef = Ao ARl
S-S dolelel= At BYgle] o] FolA o A3

1A

ot

o] Al A WEES SAA WS o &%
A7} o] Fo1x =l (Sheth and Kellstadt 2020),
FZolle 2] Ed=s} 58 33 5 EHEokellA 9]
WHEE 2 i go] piledE ol&ske A7t
71k rA o' sojual it} olE B0, 78 A9/
Z4A| T ShmA|of] WRH A v v A
T 20149 o7k wid 108 olst= HlwA wn
g FEolflont, 201595 1 57t 5439 Sk
FAE Holw 2019d0l= 5139 =ito] UWRE T
(Mustak et al. 2021). Wb AFG7H4] JP=AA
ATE i, dor v Foflx mAlydE
o|-8g A7} o st xldE7] 95 sidx|ofof
g olqrEol tsiA] ZojH= Ao] Hasitt

2 2lhe e 201090 o] &iks] o] Foixl uA|
B gHle] maleld ATt 238 Bto], maleldge]
T2 ou g FAlA, o FAE dshy] Sl &
SE A=A A E AL gttt webs mAlEdge] =4
W ol tieiA Z2A s ioe, A" A
ge] a1 < Al AAE =& F maleidat
olElE thiv =vEd WiES AvEa, FE4Q
EA =S Aot ol el A" dA5AHEo]
F7HRl AFE ot vl =go] ¥z} shedl S48
FaL Sl

walelde R A4S B8, HAAR S
s F1E 5 F UEE ke AT &
of'2 9& 4 tH("Machine learning is the field
of study that gives computers the ability to learn
without being explicitly programmed’; Samuel
1959). & o FAR R, mileld ok 7iXAL &
&gl Tom Mitchellell ©la}d, "ol| 578 Z21
ol E4g 2] Tell thelA] 23 E7F soldel what
J5ol itk A= Pr} etk g, 2] T<F 1ol

v

opigy gokel ojAlay 17 53 24 3



AoJgitl” (“A computer program is said to learn
from experience E with respect to some class of
tasks T and performance measure P, if its
performance at tasks in T, as measured by P,
improves with experience E.”; Mitchell 1997) ©J
71904 T, P, Eell Tt o1& ExPH, AFEZF AL 7]
d, 57 47 233 ARl Ba ojd FEQIA|
RS A Tk P W, 4% HE PE 2 ARG
Beepl BRd B8 B= FEol 1eidl ARI(QE)
3 ARl 27 Bl PR AR B elo]
B(o}2F) & @ How so] 74 HlolElelt). o
71 VAL Stk AL AR o)) gl 719
< Hol 41, =5ele Wt v rElS delsAl
e AFEVL S ARIES A AL 7]
2, E5gle) e a2 wjg7s Aotk A o
Al ZAlA B el 2 T o9 = o
EifjolA|a(o] e verEle AE 5 e FH
(parametric form)= W& AAE Fx, ofd F
T b, 5ol o] FoAE AL 1 o] e, w
© BAY=E Y 7 e ol AR REP)E =]
= e, QIE ofxEo® fAE e ME Hlo]
EMle] EZ Folxltk(Jordan & Mitchell 2015).

milely Roks AFE ¥4 F2, AW

Q1 BAIE o AUE ol 3| sh=l, St
THe tlolElE thRa Tt #AIE sk $lEl
og] darelFe] o] gek(Murphy 2012). 2e
W Ee tiaiA ARAeA AHske A & A7 &
A= 5] 7] o), o Aellxe wilelge] o

2 2] g 712A<] WE-Sel thell drgdit,

)
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II. OIE2H Hid: AL JIMe| SF

1. X|=8k5(Supervised Learning)

ojuf gk <l
F x, OFFE yol R (x, y)EC teliA, x& yo] #
A 7F & vepll= 3 f(x) 5 gEslte] 39l of
| A 2E x 7 FolRe ol y' B ASSsHAY EReke
As o= gt (x, y)o] 2 Fo] 7] wel
f(x)& F4E o et & Jrifl we} g=us
Al Ak dE 5o, oWl QI xol el y =f(x) &<
AAE ) AAl y@ dSE y'o o)l (e =

a

vy)E DE § 7 Wil 1 dEE Hase 5 9
= f(x)Z 2=t} A Z(supervised) ghgolghs o]&

Az o] Fol7 WE PL WakElo] FmelFe) QF
o= ALgET) ICT 71%9) Wdz oy 55

o
=

o
£

el AAelete e Fasidon, nHR AR Tt
&t vlolEl7F E8u 3 Ut &R AolA] wAR AT
oA Et AREHAY theFet vlelEl Sl tisia 27
g Zlojt}, PRI R, ok vy Tt FEivt Sl=
T UARE, FE AR o] Foil WE | Y E FH o,
d|Z3l= Fho] M3 ¥H<(categorical variable) 2™

- (classification) 24, Al%3 W4(continuous



variable) 21 ] (regression) Agie] Tt Hzk=
Foizl o] 2= lmLRIA] opdA|E k= AE 4
25 T UL, A= 3 telEE 7R sl
2 M & dSshe Ae dE & Uk
wAledelre Rds F5817] S8l HelHAs =2
Al A 7 SRR A "ok 1A, RdE e
Aal, Al A e f(x)E Lel7] flal 2xol=
(x, y) "elgAlE &< delE(training data)zkal
g}, olu, H&=(accuracy), ML (recall), FL=
(precision), F1(Ad&} Jdre] ZslHt) 52 A
F2 22 grkspl do. milEdelAs Folxl b
olHle|| tiaiA] A= dvht & 58+ U2 &
23|, g5 dlolEdl] A&3S wdle Hxe] HaE
HolA|wk thE lo]ElAle] 2871 A oA5S &
= Fe5(overfitting) o] dold &) Ut <&
£0], g5 tlelH Y] (x, y) AEel = W 1 AT
& FAgh g5 vlolH e tisix= 1007
AES] AeeS HolA|9h Aj2E- vlo]Efo] tafA]
5= ofaat & we dSo] ¢x1s] ofve EAIZE A
2 7F dvk. whEba Ssgel] 2291 Hloly flelw, mdl
o] A& Fsh= dlelEAlel thelx Rde] HFAQ1 4
o= 7k ==, o %7t vlolH (test data) =t
3 gtk Wi2e gkE olHe] dF-E wE wolx, g
Folle ARSI %Y Sgthe woe] Bl s A
By 2 £ o Jwsh HETEHfine-tuning),

el Ael(model selection)ell AFEE 5= dEd], o=

o
i
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network: ©]3} ANN)S 7]Eo 2 dl=t], ¥ =(input
layer)ol|A] oF-Z(output layer) &2 o|ojA]&= =
Zrel] oJ2] 7je] &4Y9<=(hidden layer)e] i, Zzte]
2YFe oy Mo mE(TE FH)o& o]Feix 9l

Fol4] ok S wlelelr} sl

ot o, IS

G A7 (feed-forward network)
olgtal gt} 7+ 3o = A e R oF
oA ek AHA e o] Folxe olE(E) =
IFOoZ Wopx] Ziztel| 7155 F& T ok-EL

= YEdt A7IN 7sAES Held faelse] F
A3t IS sl 4] H= dAeHE (parameter) &
olth. A B BT ob-ES FHA Y 24
(activation function)& &3l €A < o]tz
DA} wolof the Fo' dolyHl "k 125t
RE T2 AW HF oS @A Hel o)A Al
ob-Ee] zfolQl 9aHE HAadlsh= Igo] Helde 3
Aol o5 el 99 daelE(backpropagation)
= Bl old F9] 7F =EEo] HF 2Afol| Guh 7]
AE SIlEA Aks sl HeH], olE HiEeR 7
=59 oM TEEAI7E 2 H] @AFE Eole

o= Zlggo] Hnt. RS sk WHoRE 4
Al PR (gradient descent)= o83k} 18]a AHF
A g3 g9 daelss <5 vlolElel el
olg] ¥ vHEShH eAts HAidlehs RS =28
A Ee (3" D2 55 ok xS, 2Ela ==
g 77 2570, 16705 7K1
I = ANNE| #25 Yepfa 9ot

Helde 1Eet B54ek 2173 tigh Alste] @S
=535t Wy Ee] I (Hinton et al. 2006,
Hinton and Salakhutdinov 2006, Srivastava et
al. 2014) ¥E 77583 GPU(CGraphics Processing

Unit)9] Wo 2 HFE 9 At 50| F&5=2
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(a2 1) ANNE| F-= oflA|

network: ©]3} CNN)Z} =321 Recurrent neural

network: ©]sF RNN)o] 2t}

2. H|X|=&k&(Unsupervised Learning)

Awde] sk HlolErt (x, y)o #Hog o] Foix]
A S Xdehe dl whslo], HIAE3kEe] g5 ol
T Q1E x¥he EFeIAL of-E yell et FE= ¢l
o A ESEFE o] gle vlolE e gk HH S 2t
oAU o HHE FEsE vl 54S Fa v
3EAQ1 o= AFdE2H(dimension reduction) 41|°]
th. ol "M E A5 AREE 2908 (factor
analysis) ©|\} T2 =82 (multidimensional
scaling) ¥ 1 545 o] gt} ErhE tj34Ql 4

2, 7 EA (clustering analysis) oA+ A do]E]

6 omilE 913 February 2021

e S ra I
1 \
2 1
anm /
16 9
HJddm hya..l} E}mpm layer .l

tl, oA wiA| AR A AlEAES Ve A 2
o gt I e ol &ste] A=E HlolErt Fo
Ae ) o= gk Fekor ERE U A 229l

&g & gy dlolHE o] 8d o ®ol ARHE

s}
r?
<)
o
oty
o
o,
o
o
(@)

=

aV)

[y
<

(¢}

=
=
@D

=L
=

w
1)
k]
i)
ailt
b
rot

3. Z5lekE(Reinforcement Learning)
elele AFEF o] e gk 23S W=
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gt & 5 vk A=A BlF vlolE 7} QI
Tl Q1] FERl oLl o R o] Rl ] wk
alod, 78kl gy ol ojulg Fie] &
37 YA e thialel ZF DA PEE g Foll B
“d(reward) = H]E-(cost)oll thgt F=mS A7 @
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. ORAHE 20kfAM tilad J|lE
o|8et o7 & 24

1. o7

B AFelMe 2 v ZolllA mileld 7ol
oAl ALEA=A getebr] flall oY FHES HE
st w2 Tetslr] 918 BlvlolElel Fre] ¥y
oA vAR ok i YAE Ellzzro]d (Digital
Transformation)” 992l #3-& A E}A Miklosik
& Evans (2020)9] 7191= A4 W ES Farsisitt
BRIl #71e HEES Q8] tid Ad3 A7 54
Fetebe thedet 7199= 232 Adsilem, Science
Direct, ACM Digital Library, Emerald®} 22 +
g 2 doleuo] el 1= HAES AATsIAT
AT7e] Z7]ddl= rHIE 2ok i = AE<] Journal
of Marketing, Journal of Marketing Research,

Marketing Science, International Journal of

Research in Marketing, Management Science2},
7 EA| 2R ZFolol|A] 2 Lol Information Systems
Research, MIS Quarterly=S AESISIt). A7+ 549
sl 719 =2 ‘machine learning in marketing,
‘machine learning applications in marketing,
big data’, big data marketing, ‘deep learning in
marketing, ‘topic modeling’, ‘sentiment analysis’
5= ARESI o, AR A maled A7) Bl A
dlstA =] AlREIE 201599 1 o] %9] 7|3t
TStz Siith A BE 719 A4 AvE

AR R H5el TAZL, =2 AlE, 719 =
T

ut

2 255 /PHF oz AEsi] #a e v &
52 AT Holguel~ i 719 = A4 2
o= 'AND’, 'OR’, 'NOT ¢ %2 (Bool) A7}
ASA R GEEIY. 3 AERREH d& A2
7=t 7 =] Fa £ B3l 2015950 epd
713bel W& =is Eiele] 7129 2lES Heslil
o, o] I ollA Journal of Business Research,
Journal of Machine Learning Research, IEEE
Intelligent Systems 5ol Wad =is F7HHo=
HAESIALE #3842 20201 9¥€5H 20214 1€
7WA] <k 57 3F Z1gEglon, malgdel wiA" &
ofello] Agolehs AT FAI% F-ishs & 83719
A gz sisih

B AFelAe nHE ZolellA mileldS 485k
T 542 A AN 72 ER3IATE 1) #ileld
= o]&sle] dlolEldlA pAR] WSS FESI] thE
Hete] IAE AuEe AT, 2) PAlede o]8s
o] A2 Ho[HE &8sh= AT, 3) A= WHEC]
v dEshs BHES] A S Aljksle A 4) w4l
AR A sieS dshe A 5)

HAHYS olg3le] mhE @3S dZs, A=

a

d& 085

opigy gokel iAlay 17 5 2A 7



ol e Al MFES AEE AT 6) v

ge Ao Aze] 30 agels ATl A

T4 1 HAlYE ol8slo] HolHdlA niAE W

T FEI] U Hgee] IAE AR

ge ol el BAE e Aol o A9E
delele] FEsk UT ZAG Sgslel 4549 54
WP, F Al S0 ol Balshe oz gug &
Zol) oIl AL vhleldoe nd A5} B
o ¥ 439 A7 F 7 ge MES A ke Qe
AR A ZHZ, 1 FINE TR HAEES o] 43

ATeleth. AbgAr A ERlzE SRR tkE e
A7PF obd ARk tiFEo] A4

JENE Ball f85 1 HE== nto] ZHl=E U3t
tHDaugherty et al. 2008). "FAE ATtollA Ho]E]
2 AREE AR A FEl2 d2e A8 WESA
Au| g 24 wdo], el AlE 2R, ER Tl

8 opilE) 913 February 2021

Aot 221 4 (electronic word of mouth, ©]3st

e-WOM) = o] 5l &3t
A AREAL A Fel 2o 2253 AT AR
‘d¥Hmarket outcome) kS| #Al thek A7t D
5] o]FojAtt. o] F 7P dHEAY AT 2R &
(volume) = 533k 274 (sentiment) & 22 HTE
& EFshe Aelth Tirunillai & Tellis (2012)&
|

AHeAE A ERIZAE FAA AThe) Bio] glEA,

AREAL A FRIZO] #eh oY A EE EEstal oA
FAIAE BYe o] &ate] T2 A Aol dAE
Lottt 53], 2] o/F% el W (valence)
S F=37] Yol vholB wlo]A]¢H(Naive Bayesian)
I} Az e e M (Support Vector Machine: ©]3}
SVM) & AFE3FITE Homburg et al. (2015)= &
HIZPE 2211 AU EA 719e] A524Q1 Fedol] of
DA RkgeteA] AR ET] Q8] 2R SVME o] &
slod 2Fg2 Skt

Marchand, Hennig-Thurau & Wiertz (2017)+=
e-WOM®] F7<1 2H|A}F 2 f7-¢} nlolaz &2 7} A
Foll 7IAe FEFEe] Tk B2 Aolgke TS
7FA1aL, 1,3005H0 o]’3e] ELIE dlelg 9} 17,0007)
o]/Fe] onlE g4t Hlo|HE st A7 Al &
Al A3 o] wjEo) 7|1R= dis AuEdT 1 F
Iz, MR} 2R S AlE FA F 1057744, 12
3Pl =ed /50 A 677 d3E =
Az wkslo], nlolaw BzT9] ke A A F
ol Fake 71A] = A o' UEuith Liu, Lee &
Srinivasan (2019)2 48|27} el 7] - A4 - +
o] AR i oA Bl FHI=E B
-goheA] dobiy] QA d=e] id 22kl s

ul



o] 7l F dHolHE EAITh glelA 6719 £
d(feature) ? WIS FE17] Slall 72 Heid
(partial-deep learning) WHS AFSSI 1, SAE
o] Tl HEH&o| 7|X]= e FAsIsTh

ghH, A =2189 @9 (Latent Dirichlet Allocation;
olgt LDA) S 283 =Y Rdx s 4=l
ot LDA= Ado] 2j2] 71 & &AMl vehd FA1=
Ak W Eelth o7IM A2 e vHAR AT
o] A83hH AF 2, SNS| AXlE 5% Y=

7ol 7t B i g& x| ut TolE A
st 7hgshad], AR HHEE dolE vieko = b
o]z FEZ o83l 7P 7hsde] w2 B Fohd
= ZPgelth(Blei et al. 2003). Hollenbeck (2018)
< 2Rl o) FUE ol "ae] S ARIEY] &
g 7o wet ool ofu gk JaFe mIX|eA] golk
7] S8 Efol=nlo] A (TripAdvisor) 2+ Ea}o]ia}od
(Priceline)olA] &€l9] HAY} 2|H= 4+
A vlelHE Ball s2o] 9 oS FHsisith
tEo] LDAS &3 7 s EgE= sk, §
2-E dlo|y 7|¥ke] SHHsE AT Wang &
Chaudry (2018)«= 372] 2211 2ol thet #el=t
9] ‘ﬁ@ol $2 2ol o9l ke mIA=Ttel tisl
T3t olE #1387 nAol|A AT B -
Z7gsliEtl, LDAS &
gl 2t @i sl 10709 Ex 3 alld SE55 ==
33, FAR A= (cosine similarity) = Ho] &
2ol At FARK] S3sisitt.
AREAE A FRlZOAN F27E S50 2H|RE A
of mA= FFH AHdG AF= o] FolKth Ghose,
Ipeirotis & Li (2012)& &H|AFEC] AlEe 37

EN
_0|L
M
fol
1,

‘%(response tailoring) <

u ol gk TALAQ) aase nsld, e s
o AbgA: A Eelzo] Ylald BlAE vleld, olul]
5ol e

PHoE TAS WS $9S FES, v

5 A4 ¢4 87 (social geotagging)

AR A2 7|9 B4
o, i) FPAES e R sl 54 5
g5 o]gshs 9] HHARl 58S EEsl] &9
Al2-Elg FE3IAT

AREAE A FRIZS] B3t acle ATE dT=
5] o] FoJH T} Chae et al. (2017)2 49 QU=
AA rA" o2t Sk A= mAE Q] (seed

marketing campaign)®] 58] tafA A Ek

=
=
=S

o, 999 gl A= vl o@ WOMe] 24 AIE,
HAE 9 AE e 520 tialy WA Awl

°] WOMell m|Al& thgt s aats AvEsit) o]
£ flsl 4713t 23 diqtEe] dHeolHE A=,
A= aAEe] 24 AlEe] WOMelE 2 3349 <
e 7IXARE, FAl 22 HAlE U] T AED

< ZHlze] Wl o2 Ball=e] WOMell= $291
S 7zt AyE Haskgith. Jalali & Papatla
(2019)= BiA=Sc] EQH oA o Bol 2ESH
7] 91 Agke GolR izt 2R i do, Hals
T ©o], oMIE B dof, ARE B do] T 54
TR} AAE Hol %Z]E A EokEd], ol &
ol vers 2lESl 4
gho] gith= Z2¥E Hasislth. Berman et al. (2019)
= 20169 vl dide AR, S BRI B

ﬂﬁ: oL
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[¢]
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of 1o thet W= wdshe ESH AlAEE0] ofn
g sEo g AgE i, oW W8-Sl o skl
A A EY] ffsf ESlllA AHeE TolE BAske
s o3 Aol 4 A2] WS ARSI Tirunillai
& Tellis (2017)= =zl @gu]d Far}h 2211 A
B, e AR A FRI=0] o] A|3Ee] ofuwgl F%F
< PIXEA] A ESIE, 24 (quasi-experiment)
= &3l Bt AAlEe 7IRE Bt A o 7199 HP,
T3 A BARAES B 4 (counterfactual) B
o] il tistel] b7k SleA] Hlawsislet, o,
2RRE 2 9 grke] AR < 2%, S (polarity)
o S8 on, 53] S S5k 8l SVM
ol B o]z dae]ES ARSSISIth 1 A3, exet
2l ‘%Eﬂ‘ﬂ]ﬁ Fae 2Rl A"l &Rt SHAL 4
Fo mIRIThe AR st Adamopoulos, Ghose
& Todri (2018)% ey WHE 2 shiel Hej=
(Deep Walk) & o]&slo] ARgARe] =2uA] &2 84
57d0] 24 mitjo] FHEe] WOMe| 4Jstel] ofufgh
DEFE VA=A AR EITE 1 AT, wAIA] EAIRkel
FAAte] 47 BAdo] sHALrE WOMe| 37} 5
7¥elAaL, ARkl alate] g BAdo] Sl =
= WOMe| &3l g3k= rlxivkar Hasiint.
WA AHE AR Y ZHlzs OiFE HAE #
Mg HiRe R o]fojfied|, H2E HolHE 1 99
A A= o] 8E At Homburg, Ehm & Artz
(2020)= vl= 778 71999 Qe Baxda Tl
A Ble AAS =315k nAE 94 (marketing

H
excellence) S ®W3e AAale R ‘3}03513] 7)ol =

AR RS Beke 719 Te 38 XEZE]Q
7} AA7F Ha1 8.58%2] ZIKRRlE-S HASIItia B

13}t B2B A9 = AgS- t}F Singh, Marinova

10 omiEg 917 February 2021

& Singh (2020)9] ATl =, oML R o] FoA=

543 gl AE jgo] ofuldt Al
U= HEE ofu|eh=A] Rl

Zgko] ulizle] Fol5 FVIAA EHE AR o]0
Al=Alol| tisted Ak Egit,

ML= A AFgoA

o2 Bl ol

T8 20 PledE ©]8S

e AT

AZE dHolHE &4

hg #aep) SR AEE 299
Helel, = uga delelg thee gdgolth 1 Fo
A 714 e A7E Boke olulAlold). Li & Xie

(2020)= ARle] Sle aAdnbo] AlrjEe] ARxle] |1

o] A7|E ANs=A|, 1 }?@%7} FYFoIU AIF B4
2 zlo|7t UEAS AW HEIT) o] 93] HiEl]
A, BEY 5= FEOIIAL, o|nx|e Bdsid e Azt
A= QI A BA, owA] F4 T ST
S, olm|A] F QIZte] dFE sl vARA <n|E
Fropfi= A7 B3 o] FoHek. Xiao & Ding (2014)
& ol Vet 2ol Gzo] LMk whgo wX|
= Gl disiA Asidint olE S8l d@AelA 4
S 2eigl oy FuE HolFa OB we-S =
ke AP ATt ks dae oy 549
ZHlzte] Rhgol GEFe 71X, 2B Al THE ER
Asshes dze 5/do] ojdAolgk= Al Hth ©]
9lofl Peng et al. (2020)& AxPIA A £lgo] nj
Hzjo|x] 2 At HRIE AviAEG ¥ B2 #
A A =S fEsied, o] g ot ufEel] nlX]
= o] Uz} Arke 7S ERIsIGITE ARl o]




v A T1eE olgste] dEel T8 59 53
o, SVM 39, #g EP2E 3|7, CNN 5 o]

slleid ES olgdlel A2 543 A7 Hel

w e = e ZefolHA] 415 sldsh] el &

=9] 7 ofmx H

= ZAA7F opd &2 o|n|A] w2 FhsiE e Bkl

Q2L QAalel FEake ol 2 Ao} glide A

< HoFth Liu, Dzyabura & Mizik (2020)-
2Au|tjold]] BAl=o}l BAE o] Fh

A= oA S FEske WS ARSI ol Fdl

]
tlo
Y
>,
ol
F{F
o
T
o
2
(]
)
r
n)
° oo

ARS8 B
Z8A (Flickr) oA B2} 28 ARS $508k] CNN
FAAZIL, AZto] kel QB ARRle
2 AY=s ekt

S Li, Shi & Wang (2019)2 o]v]#] F-Aof A
oy} it BAS Alxalar). alo] Falor oy
AR BRI Z~EE] (Kickstarter) 2] HIolHE 3l31d,

a] © %"é}‘(}o] 3] EixﬂEoﬂ rﬂgﬂ}\i, %oﬂﬂ—oﬂ

2 5

A R 17} \-f;s}

A= CNN= o] &8kt =3 Lu, Xiao & Ding

(2016)2 15 migelld A8 5 gle= viHe 7]t

22 A2 A, DZ A4 7 o 1
2% o] g3le] WY WYL A gele] FAo] o] ol

=
3, T E9) FEREG dee] ¥ T et

= H9] 7P AdEat AA -rr«ﬂ”V“"ﬂ’\i 2@ z7t
B8 sl o B8 A (search) & o] olo]E

7} (eye-tracking) Hlo]E]S &-8-3F support vector

&

4] 91A] HAE o] &9 FF FH k] v 4
HEg} o2 gaf A A£FEdA] AL A4
st A4S Al wet fARE ES 7R
2EZ BRsla 1 B3 ZE a0 &3 Alde] A
WESHE Aol 2uld 71715 B3 338 Jas
o} TElste] A2 7eke] mHld EpRle] thE A
vl FE AM- EEo] ¥, © we] AL, A &
of 9 mrhe s =ES

785, ZF ATl Al Alsrer Wi Ee] /8497 Y

Z3l7] el ookt WS ARg3ith Culotta &
Cutler (2016)2 ESIE]eA Hal=Ee] 248 UES]
35 A5l HAE Q1AE FESE WS A
t} olE 98l EQE Aold 2007171 e Hase
LA U EYAE FE31 54 &4
okl HluE B3l $HE

g apa} pEEs v

2
ol
ol
32

et ASsIuct. 2 WHE
< QAzte] Jlgde] Hagle]l AsskE IS AHEs
FyHog BdE QS FET £ Qe AHS 7t
A|aL e}, Timoshenko & Hauser (2019)2 npAE
A EE A7] fste] A8} A Erl=E 248

W, -85 HEok SolglA] A FHA0 ol

it

11
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o AAF5& CNN= ©|-83l fofnigh &4-= 2=
WS ARSI 158 149 U=E giefs] 9]
g 40 QB EA~TF] Aol ARA A
= Hlwelsletl, AHAF A 2
Hl=7F 22 Y=E Yehllle 2ng2x] 7E7F 9lem,
o7 Ho[HE A ske Zlo] 1 Y=E
elehs B85 ATtk Hasisltt

Trusov, Ma & Jamal (2016)-2 &H]ARe] 221
A HlolHE v o R AMAL zegS B
BT A wol| = 117 Z2h-E o 53
DS Akt o7]dA AR 2Ee =}
U] AAHA B 29 (Correlated topic model:
CTM)IHl, Bl=ER o]Fozl 47} o2 719 EY
o= o]Folzl ZAH, AlEe] YAl|E W 7|52 vt
goz Abgar zrd s BRE W o 9, ==
#o] e m ke Aolnt. 1 dE, Als]A g
< Fsh] $l8l sol~E(Facebook.com), 423 4
&2 sk 8l ofrtE(Amazon.com) = WEohE
AL E F AUt o] uf, B By AR} 71 oA
< nEsp] ffel QIFEAl T 22 A s £
shal, fAtol E e Aeke] WiskE Argshy] flal Akt
a1 Adw, HEI}
FHH o R MR RIS B
e 9\}55\‘4. Hu et al. (2019)& Z5F3E(Groupon)
g gJrte|Eox] GDof| thgh Anjzte] B
7} g5 e Aahr] sl wlolAI-t el dE)
34 =249 gy 29l (dynamic Dirichlet learning
model) = A|<tetct, Bdlo] sl An|zl= ARA
AN Algkd RS 7R3 M-S A AR
AR5 AAsta, FHA SN = 7 Ads
T ARES AR AAES IFE YAl EddA

[€)

il

R
o

:

-
.

¥
%o,
2

i‘&
2

Lo

I

ar

::4

o

T

r;
o
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THg 2] HAE gl ooju|x] HolHE A5k §l9]
o] dof gt FAS 43, Rds A8l s
Qlofl el A E gttt Yoganarasimhan
(2020)& AH8#ke] A Bl 29 7 5= 71':&23 A
A S stele] A FAe FIATIE A
sigith. & A7 dare]ge A Al ZERE o] FolRl
ot} (1) &% 280 Qo7 S0z £4 & (2)
Normalized Discounted Cumulative Gain (NDCG)
7|19t LambdaMART €xe]52 ol83sl] A4 4+
HAgksh= 91 A28l =%, (3) Wrapper 7'H< ©]
£ daelEs A skehe £ A9 Felth & AT
o|X= rloke] A qlIzIQl Yandexe] AHEAL HlolH
£ ol &siietl, ARkl HA S|~ RS 2] Al
of Ax AREg 7HRISE ARy 13 A] e Blof| HlE)
R s S T k)

3d dlole] ¥4 Fa A dsu Adee 53
Ao ok W g AN e oR )
drjo]E] 9] %ﬁ% thal 23l (multinomial logit) e
Z28l(probit) X¥& A8&st o]Folfct. add &
3 AF ?}Eﬂf’—a-‘q nf A% 1 7he|ae] e #A
Tuiet ThE AuE AlF Fhelaele] A e o3}
o] Utk FAL] FAH-E Algkd ] FHE| I
ThE 3EEkaL, AlRte] s8] mE B3 BAE
FokA| FBIiTt. Xia, Chatterjee & May (2019)
= Z20F Ak B=7F w2l (conditional restricted
Waiek 4H|Ap o)
g dlolEAle] A AlZte] 53 M= TE AlE 7

222 ke 4= 98-S Bt} ARQE By}

i)

=

¢

Boltzmann machine)< ©]-&3

L Bax A5 F==H (decompositional preference

elicitation method) & AF2] &Ado] Ex-&EIAAY
&o] Bolx|A FH &R|RRe] A5 E FE5|7} oH

th= wdo] 9ith Huang & Luo (2016)2] fAteA

NI



553 $48 7R AL e AlE] dig AnA XS
= olglislr] YaliA HA SVM 552 e5(fuzzy SVM
1

o
d&

o

i
)
ol
P

active learning) 91z]&S Aeksit) o]

<)

—

719] F-E714] (initial partworths) 42 84 ZE
o]-gate] H|s=gt AT E 7 Aol Zlom A gt
S| Sl vt Wislele dde] A3Y AEES
%3l ¥ (consideration set)Z} #HF AE] A|Fo|
gt JEE At BAl, o]& o]83l] FAclA
APE F27HAE =Sl Wk ke daels 7]
& el Blel akd HA AlFel i As S F
Aol Ageh, SHA SN E Hie] o] A
IAA g dol= 4 vke Aol vk Liu

& Toubia (2018)& &H]Ake] A7t 4 2ol o
GA wdEEA], el A Ay FRlx Ao el
WA= o] sfetelarz} sisict. 1elste] 4xH|Rke]
AA FHe7t A4 Adet oujAog Aol Stk H|
o] Z<kste] AFA o|% LDA(hierarchically dual
latent Drichlet allocation: HDLDA) X3-Z A|<tst
Aok HES | AP d= A3s S A
At

Ansari, Li & Zhang (2018)2 A& &4, A4
BA, AlF AW B T= ol&st] AlEe A
o® ERdtl EYES Bl AREARe] ASE AHst
oldf

olg]e] TR} & 1133+ Stochastic variational

tlo
o

£

ol

£ AEsks Aie] B mEE Ak

A Qs dolgd] A&, WMAnia RdERT)
oS Feert =31, 2Ht Sl g Fr|es 5
S AFsIALE. Danaher et al. (2020)&= o8] 2ill=
7} &3 AlF 7Hare] WellA HEw|to] Far mjAef
gk il o] miE: BHE AvET] 98] 2d 1t

of 2% tiqte] sidule|HE o] &alith. Axf= B
A= o, wiA W ARk A o] Ba vk
F4& Wdste E¥l(Tobit) RS wekelded,
gk Bl 71Qshs Atk o] E o (random
effect) & al23}7] 938l variational BayesE A3}
o] RS F4sIsith. 1 A3 54 Bal=e] omdet
720 Fae oE Bz 54490 J3E 71X

AR, 2 G A Dol G ATk R

< WAL 3 g HAl=E Av)ska suUAld
(omni-channel) &35 &7 14E°] HEH|Hof

Faell o & 9 wettal Basigict
o], EFrdgo] S sl e 4
E% &7 1=l Toubia et al. (2019)2] A+
nAe] M5 S 71x]= AHHERIUE 2] 44
ojfthe Aol AARksle] o]5 Bkl guided

LDA 714& Ak, A7} e drkg 7]

rlo
P
ol
N
r

T AEE T B AFoAE guided LDAS 3
T=H 0] 7€ RAEEY AHR; AgE &

Agittn Baslich kA, 718421 LDAS] & 7}

N,
Jm
o,
=
A,
ot
)
2y
rlo
Mo
=
jn)
9
,
N
2
—_>‘ﬂ4
2
fu)
%
>
e N

Ao F27F 2 Eo] dvkal 7Rgska ARt mE

3}5 §8akA] ¥e=the Btk Dew, Ansari & Li
(2020)= Hlo|AQt ZHYHAE 7R Sfo], 7]
Eof] o] AFEAL G o= (cross—sectional
heterogeneity) 2+ @], ZAW<(latent variable)”}
Alzre] Ao whet wigk wjo] o]dA& Ftopd 4= )
© MEF PHES AT A7l HlolH o] EX
7HgE vkl A8 & oA, E FE Y
(individual-level model)2 tha} 23lo] & & 313,
By »gdlo] g £ Qlr}, £ Aol g 7] AR

2, o] AF B FAIZE ARke] Aol b}

niAg ool miAlzly 917 sor 2 13



o2 dxE ¢ dvke 7P viRe R Sl LDAR
o dE 4 EYEYES A EoE dTe
Zhong & Schweidel (2020)2] A<ld], &4 vt
o] Fel= W&o ZEAQ1 ¥stE Aske WHS Al
Attt dlE o 20159 9€ol A3 gzt wll
717k H|I2E 2705 G F28pl AFsAE Bale g
HE 248 w|tjo] AAEe] o9 Wkt eAlE
Hed g ok Axl= 4 mitjeld] Edo] =9
© W7} AlRbe] 2o whet H73E 4= lvkar 7Hy
3= LDA-MLC(Latent Dirichlet Allocation with
Multiple Latent Changepoints) 718 AFES
TRI=7} Wgkshe A13S ARt

3, B4 32 ®2E(dynamic structural modeling)
< o ATllAl GRS (policy function) <} el

3} Z2A|~(state transition process)E F4sk= 73

—

Sl =2 Z&2 a9 (dynamic programming)< ©
S3hs 297t e, Aol 72 2d vo) Bt
A4 84 (numerical) ©lf7E2 AElske o w
Alefdo] &85 Qle}. 3 of|& Liu, Montgomery &
Srinivasan(2018)& 23} AlFol|A 23} Q1Ee] &
AT g5 dSohe S BRE, ¥R b

H|zke] Fo] RUEE v, Al A 59 PF)
= T¥ote 54 7% 2de Mdsisln. ARES
29o] 23 Q1F R F A B WA 1A
(counterfactual analysis)<= F33s7] <&l 4l ®
4 AT 7ES =Y, F A s ] &=
seE S g3How g5
7 2ol Azt 23} Q1Ze] dold 7hsd et 1o
ZHRke] Al A B 23] el wiR= dEke
dS3I8laL, olF g8l o FE A% AAe] 23E
Hwd 5= et 2 A3 2E 78 AA7F 23

o Felg F7hIA 4 gtk 24 BelFedeh Kim,

S ERE R 5

T

.

i

i
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Sudhir & Uetake (2019)& YA o] thatd =]
83} B AA st 4 iRl HRE 7] 5L g5t
= O UiE A A g2 54 7 RdR
THATE. L F AR o] FolA =], o]F 1T
A9l A AE(policy function) 85 ¢l FLAG
o] oA FPArdRte] &A1 Qe mAe] HHE b
d 5 e WY FH2E HS ARSSIIY. 1 4
HE, FhAMelE AL 7 AL ATHET =
o, tE §4& O Fsk= "FEat 132 AR,
o Z&4 T fF30] dvks e BAFA
H, Dzyabura & Hauser (2019)9] A+ 54
e S8 A2 T AlzElE et
A2 AlE AN A Al £/30) digh AsE 7
FAE W52 FHlo|EsH H=tl, 718 4 Al
S8 A7) ASE 7HeA|7F Jullo| EXmA] HA

H BE AFol thit 583} off HAHA] ok AlEE

F{F
o
[
E=
i
>

Em@

-

Equation)l] thgh siHz} w8 o] sl=d|, AH|Ap}
HAS Fote] A tigh A5 7HeAE YuiolE
g 4 JEF A7 FZ(recursive structure)E 2%
skt

S E A viiEeke Aol AslelgolA gel
T HEJY=MEl (multiarmed bandit: MAB) #41&
A gk o] A7 o] FelHtt. Schwartz, Bradlow
& Fader (2017)2 53H4<1 Fars Ad=sh] £13 =)

rES A8 q oz Fu wAe FE wS5kn



(earning vs. learning) ¥ 28] g5 FA%ES &
Alel] Z21335= "W E(earning while learning) < A
ettt BEER] ge oA (MR TE YAl Ed
ek Bae] B3 Aol F) wiitel] 719 MAB®
Aot 3% WEEo] o Ba 5348 FA7F H=d),
£ A=) (Thompson Sampling: B2 randomized
probability matching) #i< #83le] = 419

2
=
5ol 05T A iz AN 8% o £e 0 9

[
e
’
o
o
4
(e}
o
T
i
N
)
kel
=
=
|
X,
ﬂn
l
1o
N
i

< AARter ARehe ZAll telix MABel v

A Adelo] g5 wige WHES ARt 71Ee] 714

2 |
Aslol] et &S BT Bl AEslo] FHe] 7pE S A
Z3l= 78 2 (balanced experiment) $H= tH2
A, ke B¢t 7S Fiskithe 518 2e 5
A A3} BAE st AREL 7Ee] dE v}
A4 o 2 3k Alggo]olA & & Fete] 4

<7l

2lo] 43%, AZreRE 4%7HA SV YL B
t}. o]¢} #sle], Hansen, Misra & Pai (2021)9]
ATMe AAAEC] sk daRlEE ¢85
71 25 @ AR H@hs 8 F dvke 7k
ozt o Hnizks B4 7HAAE S Bl L

Aol = s}k 744l sl Skgste] 7t

tlo
kT

3} 7} I
Ag masier, eoel Agel B FrRE n
g ) 79SS, e a3 ARGA ] 71
71 A& hgshe 2h Ziddeleta b gk e A

eelolds A A3, 7H AR HE TA(E =
#ollA= signal-to-noise ratio, SNRZ %&)7} <7}
gl wet AR 7HA el dede] Eobr|aL, 7B
A2l 714 R =2 7F4 (supra—competitive price),

% e Fdspl |

tolg 42 913 2] 7HES Hlwske a7k
UATE Vermeer et al. (2019)& e-WOM= F=3}
7] flgk opekel 13 #A, AR (dictionary) 7]19F 2
Hileld 7les Hlasl] 1 A3E Hrlkeisith. 14
=2, e WOME &7dhs Hl slefr ©ef Al71(word
count) 59 2 EAolu AR A WA EY 1 ¢
o] miled daelEEe] 7 43t o Foa Ea
stk 1 e, mlEd 7S o]8sie] tlolE o
A3 e T RIES HMusks A% AUUTH

Schwartz, Bradlow & Fader (2014)9] =Fox+=

25 92 39 Eg](Classification and Regression

Tree: CART) % #E Ze|~E F9f maleld <dag]
T2 A&olo], ARl BF 7Fsd v g el

PPt ARl A8F 5 s 2l A

o

(2020)= 71sde] At A4S SE v T2 o)
= Fuslelr] flal A% A3 A o9 AT
ASA] Gotr gttt Aaks wl=re] WA 7Nk thy &
o A} el titRe] @4 Ads Bl AE 3
(kernel regression), k-NN(k-Nearest Neighbor),
SVMe X3sh= 771 714 g5 28g dstaL, 7t
W2lo] BHE dse kT T A 37 Ads
538, 249 7|uke] 212 37 (Lasso regression) 2 #
gk &3 23 (finite mixture model)e] Azl 7]¥ke]
k-NN, A2 37, 91412 Z212H % (hierarchical
clustering) ¥ &5 7¥ke] SVM 59| 7|HET ¢

U2 dee BYE 2lsilth

d

#7 40 P2Y S o) 8s

Hegske AT

s Aol e
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AR 7ol A7 W

}4
i
1-4\1
©
0%
rJ
ry
)
O,
A=)
rJ

tloll 2de 2tE dAFolnt. o] HalA, T2 7]e4
A (descriptive research)ell @2}, Moon, Kim
& Tacobucci (2020)= H2=E wlo]d 7[HE o]&3}
o 22kl gwE AN IR 2R, SFAA T
2, FAQ A 2R, B 7 2lRe] Wl 7t
A& EReislth. 1 A3E 7P elie 23R 3
5% tiAE ARS-(1993 AL ARS- 2Hay), 229
Al AR 7 Tl 540l E= stk
Dzyabura, Jagabathula & Muller (2019)&= 4
HIZF AeE S o, iz os Jset AlFelzte
AN AFS F7He e} ekl A viEew
B7F o] ELA7E dAYshe A7l tisiA] gol B

et dde] riakse] e ARRIE dd (22Kl

3+ A=A Hjo]x]eH hierarchical Bayesian) {4
7} Al dag]Eel k-NN9o| 57k 71982 Aetst

Ag e Tt

52
o
u
i
—T‘—l'
o
i
o]
=)
O
K
%
il

AAT}. Gabel, Guhl & Klapper (2019)7} A¢kgt
P2V-MAPE & 7Fseh APgT2 w4 3 AlZs W
HEoH, milejdzt Adojde] foke] SG/t-SNE
dnE)FE ARt A S FF B AP Adhbr
Y dglolg 7Hk 2dlgol= Skip—gram(SG) E&o|

AFEE1a, Barnes-Hut t-distributed stochastic
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neighbor embedding (t-SNE) €a12]5S ©] &3
A T2 FES 91 240 A =S AAeislTh ARt
S8 599 1470 AE S 1270€ F BE3) o]
HE o]gsl] & W] f-845 Assliitt =
E Ao, Ringel & Skiera (2016)= 9719
AFLRE o] FoI7 it AlglA A P25 FaH
o= Ak = gle WS Fat silv. st
DRMAS(Decomposition and Reassembly of MArkets
by Segmentation)o|#h= M2 ZdS JdElis
o, o]Ae] 7] LFE AA APEE Bkl Aoz &
slstarL A SIAE 24a F A9 s8] A 725
AA Aoz A ek Aol & mdle] #-84
< Hol7] 8 SY~ER Hlo[HE AMESle] 1,00071
7hde AlFeR ofFoxl tiE WAl 7HlareelA]
A T2 Ak ARIE avisisit.
Klosterman et al. (2018)& QIZ=Ef1349] o]n|x]
o} Bl2ES EAslo] aHrte] Bl Q1A Arshke

ATE AlsiGitt. AlxEel X3E onAE FHst

£ =33k, 7 SR A Sdske dlolee
HEs St ol nigeR A3t =78 T
3 ZF eje] dAde FRlsilen, olE Edl o
FHUZEES HuE F dvke As Bt

% 5 lleidE ©]8S
3, &5 el e mAE HFES

o O

=
AR EE AT

2§39 A7t wedS Sa 54 498 A3,
ERen d5e] PEme] G nHE WrEe] o
QA Qo wle] Y-S RE Apolch 79 19 A

Tk ThE e AN ATAZ AR Aucks



59 el 23S Rtk Aot FE e
d1 e HolHE o] &3 A =gy AT At B
o} Liu, Singh & Srinivsan (2016) EfIE<] E]
2-E Ho[HE A slo] defu]d Algj=e) na ST 7
719 A ES CSel Bokrh 24 A3, ESle] ol
v /58] 1 22 1WAl A RERT ESle] &

I e FHE A A A o] dEE S /gt B
STt w3 ELQE 9o e 22kl HolH (72 E
=, 947134"40} Ho]#], FsHAE Al ELI IMDB ¢

T o)< ARES F dSsh] 2t Zle ddskel
T} Mejia, Mankad & Gopal (2019)2 #2~EZ]
2R B RelA AlFEe R HrERe] A4S S
ko 914 S JRE d3ske dTE JPsTt

olE fl8l "= w&Al A A dle
3 29 ARl ERQD AE(Yelp) ol Bl~ER
£ ol&si 94 I AR st Ao 1A
AN A TE= e F 2ielA A7 E3t
He Aem yehd A9g pEsk] AgEe] =94
o] WHE 4 AT

Rutz, Sonnier & Trusov (2017)& 2219 f=
AA Fae] ZaE S48 S8l 7 9AS] A= A
gt AA, A4 QA Y 3= %73'3}7]
sl Ba F e Wrteke @S Bl HolHE ©
15,00071 s3315aL, Elo ¥ag]Es o]83lo] 7+ %
ol gk ARl Q143 22 s dSstke W
o= 39| 123} A E P9 Alolo] FAE T
st stk EAlE AEE Fao g39E Avny
el bag-of-words®t LDA 52 €dlA~E BEAzl
3]# (penalized regression) %d9l VANISH 2dl<
Hlojx]et o w A 8ol il AAgae] a3t

£ =ole ¥gso] FolA Ak

ol
19,

o

]

>

o,

—_—

Netzer, Lemaire & Herzenstein (2019)+ &

A7 Al ARgRlo] ARk eSS Foll AT Eolde
d5stazt siltt. ol flef WolH Hlo]=, LDA &
o] WHES ol8sila, Es fal Adske A7l
H2E7} 2Rle] JdEiet 5 Uehin, &5 3=

d S8kt ExbFolele AL E3dvk Jindal (2020)
< F39k R&D7F 7199] 9t AEEC old I
nA7leRe AR, 719e] st AEES S €
af o2] A 713 Heol Y TH2E 7S ©|
SaliEt, o] 7IHE A& tE 7HERY S

Eo] 5.05%p F&d Ao eIt

€ 6: IR Aol et aid

o], ZZele A /\H]Z]——a Ao g & Fealdo] w
o ARG %, vlleld e ol A 95, =

AR EAE 712 Y
) Hlwete] ojugl WRjo] o veA| Auie
Zoltt,

Fong et al. (2019)& =rlde] Bl T2 o] A
F EE AHE s SN A dee =9
o=y FAZE AL AFe Fulele FAEAQ d¥F=
NAA ge7tee /WS alRe® a34Ql Y
WS Aslsith. 3R 31 (covariate space) =
Tdshe 74 Edf
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