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Abstract

The e-commerce fashion market has experienced a remarkable growth, leading
to an overwhelming availability of shared information and numerous choices for
users. In light of this, chatbots have emerged as a promising technological
solution to enhance personalized services in this context. This study aimed to
develop user-product attributes for a chatbot-based personalized fashion
recommendation service using big data text mining techniques. To accomplish
this, over one million consumer reviews from Coupang, an e-commerce
platform, were collected and analyzed using frequency analyses to identify the
upper-level attributes of users and products. Attribute terms were then assigned
to each user-product attribute, including user body shape (body proportion,
BMI), user needs (functional, expressive, aesthetic), user TPO (time, place,
occasion), product design elements (fit, color, material, detail), product size
(label, measurement), and product care (laundry, maintenance). The
classification of user-product attributes was found to be applicable to the
knowledge graph of the Conversational Path Reasoning model. A testing
environment was established to evaluate the usefulness of attributes based on
real e-commerce users and purchased product information. This study is
significant in proposing a new research methodology in the field of Fashion
Informatics for constructing the knowledge base of a chatbot based on text
mining analysis. The proposed research methodology is expected to enhance
fashion technology and improve personalized fashion recommendation service
and user experience with a chatbot in the e-commerce market.
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T 9lo], EH(human) A 2ERIEAES} A2 AL

L ZF2E Al A4l @Zojojoto ](OpenAD“ of-8=F HlEto 2 A EXL Akl olo] Wi AEL Alots)

of, AZESQJo] FE A4 T Tt A4 % °§°]“— Z}i;q
T E](ChatGPT)E =ESIYLy. tisks -84 (Artificial
Intelligence, ADREQ! ChatGPT= Aol A&7t "4=2<9l
THIRE A HoellAl AN xE AHIAE diAlst 7l
U AHIAE AFE Aolge mlE Aol AAEI it
(Ray, 2023; Taecharungroj, 2023). olo| w=t 223 A&
(Chatbot)9] Al 2 2021 59 21009F EollA
203097kA] AT 23.7%2] HFER 349 1,1008 Fejof
ol Aoz AWxT  QIth(Acumen Research and
Consulting, 2022). A5 o7 HE, Y s o] H&
do] Q== Zopolld JiQlskE AHIAE S5 Adstel o
£ A3t &84 FH AL &8E ZoE JdE
now gtk yoprl, A txd viAE 59 J’—OJ@"]
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WS S RAlle AFoltilee, Kim, & Park,
2022; Chung, Ko, Joung, & Kim, 2020). o]&{st d4=2
AR ARgste] s det ARlo] Sle AMAES o
Aoz WELE ZAIAY AR @S 7SS 211 b
o[HE wAlsto] | oA A FFE PAe 89 F
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& BAY, olejd Yu M Avlze] AT} 12 7
¥ WIS 0T P A mueled) 3@ Aas
T Uk BAZ, WY FEL 0T AR AU2E A
WD F84S S PUEH @70l Dong, Zeng,

Koehl, & Zhang, 2020; Hyun, Lim, Han, Chae, Lee,
Ko, Cho, & Lee, 2020). o|&i3t 7= F& H|& £
oA S, Alol AT} A s e Al A
ATECJo] nR TS ggato] AR i3}
WAl tigt -8/ HIAESH:E RS FHoR It o4
ASAES] AlE TRl A" Fdoln AiRIAL]
o] I HollA zgdo] He] rj&utom AE
IgollA WA BT ZRAAE ARl SHEAl7

A2 ol Aol oo wh, dpshrls Zoke] AR 7

F= MAst A AY)A(personalized recommendation
service) & LAs= AL THAHQ TAR AR k.
A2t A FHLS Dol AFS waA Holgs ¥
AE] A BE opet AREALY] AA] B, Aok, A%
Tsto] 7Rt At tARels Fotke Ag BRE
AL 71EEe] AjRlEt Hld FHE Sl wA Zuel
E3tel 223 24 sidel Hadh Ardat #2E xdtole
214 Hlo] A(knowledge base)7t $-AA & JfdE|ofof o}
ol A o2 Ve ® ThRt AREAF U8t A
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Y EIRICE oo wet & AT AR NEE 9%
A AHolA AFEA, A S0 gt oA nEH AF
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1. 22 719 M 24 MH|&

22 Uele JEEH|AE Bl AMARR} A
S Aol Al 71&S Bl 54T R 5E 94
2|P5k= glojmdEo|tk(Shawar & Atwell, 2007). AH:
A= Hro] AnEQOlE AAsiAY AR Shy glolk
Boll A 7FestH, Akt F1k9] AoF §lo] AdAeR
olz FAZESl Aozreste] Wast RS ALuES
QItiTan & Liew, 2020). sfAd Hofoa %7 AES 3
7|9t AA”l 08 FEE]e] MFEEE AR dis) Aol
o] wet AARE gHe AlFote] AR HoE E=th
olg|gh MulAE AE T oA A Wk e,
HiE 59 Aol d-&otedl E2& Fth 1 Helx )
A olAMA A ThRE 1A WO MH|AE AlFohH D
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Costa, Moura, Wanick, & Bazaki, 2022). &= Al 7|&7}

Aol A 71%0] o ols AR tste] muje
ofstetn HHT PR YAt A8t HRE st
= Ael(query)el el F7F 3BE 7ok e 4 9l
A sgick. ole] wet AgAelA Kk ARlskE H@e A

Z3l7) 98t A A AE| AR HWhEst ik

W 2H AEaE AR Y ST Uz s)tet
o AES FAsks AHIAR, ghaehd Algol F4d o
At =o ukEZS Ly|n AES JustH(An,

Kwon, & Park, 2019). AE-& =gt A& AR7} AT

] 224 = (knowledge graph)% A
o, uf i3} et &Adef gt
Skar AT "}o 2p el w24 1%&% 78
ARGALA AlE-S FHoke S WHERoRH
F4 AE 52 EoH(i, Pan, Cambria, Marttinen, &
Philip, 2021). o]egt 2] THmE T o]jm|s ZeiE
of| A AEEH 5 TRt AH|I2oA 2
tH(Zalmout, Zhang, Li, Liang, & Dong, 2021). 224

AN ==

=, T, 'Q‘E’]_’

L oolels 4T ABAOA SAT Bkt AgE 7 @ BAZQ ool AAAHEME BHRUE A2 Kik
£ IS ARH0E P AGAD oS Bock BEI S A skl Ul 2ok
AE 2o 2 e AUs ANce) GBS AN, sl BRE ARo] ST ke AEL FA

285k QtHlLandim et al,, 2022). 1st7])& HofoA= She  AHIAE Al th(Husak, Lozynska, Karpov,
Algzr 2d o o]y WY 2lR AHoled 5 Thfsh Peleshchak, Chyrun, & Vysotskyi, 2020). Kik Bot2 A&
tolelE &8st gEd AES FHche u}mo] AT 27F AA| FEAe distehe AAE AR RS SRS 9
I 9Jt}. Kang, Fang, Wang, and McAuley(2017)2 =4 AT TEE QA YAESt AZFHQ] JRE Z-85t
BoIA AL AR Helo] A Tl TA O of 4 ABS FAslsicl e 1, e S Aol
ZQUis AAE Telsle] oS BB AE FH WY L AN & 9t oleld 47F eI, At Lt
< Ak, T ole] HigRh AIZFARl 3 HbAle]  AFE 22 kA digte] | 57F dojrivks oA
HAERES ARgShe £ SRED ZPHoln B eds 8ol ARFAQl SHo] etk olett Axte Hot A4
gRlstgict. Kim, Son, Kim, Kang, Seo, Kim, and Aol | &4 Hgo IgAs HoZxoh ;Y 7|6 afjA
Choi(2022)+= olAMA oA AL AREAF Fuf Hlo] 4 AH|AE AR ZER B AlERE FHshAAR:
ElREE ARgole 71E WHE RS S8ote] AARE HIZRE ABFDO] AlFo] FHEAOR FXHE|R] gfolof ohm,
ogHer F71 HolHE 44t F tloEHE Bz 2 Uz dog AT tefd Atelo] 43S fAlske
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Figure 1. User-Chatbot Conversation in H&M Kik Bot

(Husak, et al.,

2020, p.892)
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Zo] 8= HOlufisayo Dahunsi, 2021). o]of wka} A&t
oF AF &0 it AAAQ HZoz et sl 4
o FA S FIAZI= Aol Basit.

2. Hlsh 23S 93 I &4

&/ attribute) A 9] EAolU EAS UElE 848
A AAE AgstAY Fske | AHETHJang & Chun,
2007). s oot &4 FEE 7HA=H), EJE W3l
met &4 Rl AR §REAY oS ARsH 4 X,
Afo] QlAlshs £49] AR E ThE 4 At MolA
E3sict. oof wht s 48 Ale| e5AIA &8 AlH]
&5 At} obs A, &4 &5 Wk Rt
Aoloh= o] a1 Q). JHQISE i - AHAL
NEHQ A, 28, A4 EA, 4 55 st
1ol A D=3t s ofoldls FHote As HWrltHde
Barros Costa, Rocha, Silva, Lima, & Cavalcanti, 2017).
il AEE ZF AR oheRt YzeF doshe bRl
o] tt27] WiZof shd Zof] AR AU AESS 1A
2ol JHQ1S] EAS wie Fashl Egt
(Dahunsi & Dunne, 2021). &, 7§13} B F3H-2 ofold]
£ 7to] X3} Wt opet 7+ AR A, A FH, A
B s whgste] At ofelgle AEistar
AEANA o1&l ABUS St Ao S T
ek, A Fopo] AgATtE ARISkE et i 40w
A AR T4 a9 U9 T4 248 PRI
tH(Choi & Choy, 2007).

AR A Qadle AR, HAE HY, AR U,
A Fol xtETh AR, APy} IE A= Park and
Suh(2006)7 Wang and Ryoo(2009)= A&} Algo] A4
FABody Mass Index, BMDE 7|22 A2l 49
ARE viE, BE, HEE JFor BRI, ol wet
AdEz P ae] ARl 2nf bAQl, 44, do], A
&Y AZE ApolE ERISHyITh. EEE APl wE AR
B 0 T4 ol o7 yH], 57 =9, d9el =Y
AA| bl&(Body Proportion, BP)& 7|&Eo® REAA,
A, AR, AR, SR ERst Add
Ade Heole Aol AMET drkYoon, & Jang,
2018; Lee, Kim, & Park, 2011). &4, mAyd Ao #
g AT+ Jackson(1980)0] AIMEE &, o, 7FE, ALY

AAE el 71zste] AEAHcR THHN Jlok WA

Aol AR f&, =52, mErlE s arefsto]
H(warm)Zt E(cool) AGY AFor FEshH, AA| A
T 235 A E(tone)e FHohz WAo] AlRtEL itk
(Lee, 2004; Jung, 2021). AA, ool thet AHgAF Y=ot
THSH A= Lamb and Kallal(1992)9] AH|AF YR o]=
(consumer needs theory)S 7|Hto2 St} AL YZ o]
Zol] mEY & £ AMGAY Bedet BES Bt
sk 7154 715, ARlA ) g FRlehke ARA
718, =3 ARgAelA ol&el= oln|AE YoFHer w
olAY Zxok= 284 75 T Aolrh o9&
gt AHZ U2 7154 584, AR A, AWlA
G0 Al 712 Aedat 28k @45 alefste] ARgAR B
23 fAQS BAsty sdel=d] 851 YrHOrzada
& Kallal, 2021). A, o5& ZHgsts Al it -+
thorst oA H¥=E 1 9tk Park and Rhee(1995)
FA-THA AR, v A - AR, v A
A%, FA-UER el e oR9 ERE AAl)
o} ol2fgt B oF Adwal Artdego] Aol PAlat
el wet gekd £ 9lRE HolErh Kim and
Choi(2022)=  AJIZF, A4, ARl TPO(Time, Place,
=]

22 & orrorre

e

AE T4 andle 234 B4, Aolz, 72, ofold

T, el 9y 5ol ook A, 294 542 FH,
= S}

AR, 47, Jeld 5ol g a4s ejnjgrt dee
ojmo] gt ARl A AT A, £ A, 3
Y, 2% 59 A &40 5

A2 1A JopellA ARl EAoluh Aol o]F2 Z|yto]
E]7 QthAn, Lee, Choi, & Park, 2023; Han & Kim,
2016). A, AHEAES] A Aol FFE vlAle F8%
842 AF Ate]zrt rEfHth(Yoon, Choi, & Jeong,
2012; Hoegg, Scott, Morales & Dahl, 2014). A#, o}-¢-
B, A9, 5k, Ef& T slEeE FARR= A of
olgl2 AR} o|ZAEHYSE Vst WEY AHYH
A4 EEHIT JqcHKwon, Hwang, Kwon, & Kim,
2013; Lee, 2020). 1 <, A=t Wiy} 342 59 28
A e AHARECl AEE Fisk ARgShe TelA
Zash 942 Z4E7 QIck(Han, Yang, & Kim, 2002).
ojgoll A FdmZ viel o] w|A FoF o]E3t APA
A AR Al A ARGALeL AlEL] Tt &4
Wgoks 2 9olar ok ok, olAR A i B
ARE A i3t dor ALYt AFE FHE ke Aol

s God, tad 24 Fo4 AeA7t s
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(coupang.com)& Z-8oto] P}, =4 7|7+ 2021
91 195E 20229 129 319710, 67 7HAL
2 Z 539 AA HolgE skt AFezE Hol
H dlolEHe] 47 QIAO|ECA TR 7P go] AM
H 39 25709 AMelE ERIgt =, ot FMolo] th-gst
A ARES F7Y ool AMcte] 5H 2
Argzt 2HE molf(Python) FEF dlolHzE<l
Beautifulsoup?t 52 23 93t Selenium WHZFAHE
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T Table 1). A ofo]d] = 27 iP5 74
Z2ik, 7P B2 AR FR7F A4 S ofoldll
E](276,4533) 2 FRIEGlom, 1 thgo = FHpxEge]
(82,87239)), A% (62,7093)), YEZI]7(62,088%])
B 2R TH7 2Rt Zlo] ZRIFI. AMgAEe] 24

HE Aol Ae] I (natural language processing)= A
7 EZ8Htokenization) H 3k, o] oA gH=oiet o]
o]z AdEglon 28 W8S Uehll=d & A%< of
2] G PAE, AL ZAL AEAR 5O 71Fele R,
E4iA 52 B4 didelM A=k 23 SdNE

%S 71ESR A9 HIE o9lE Wde
]

9

ol -
ok o of, mE rob

2, I MEA-AIE SHER

D AR S8R

SANE 2% oo ol 7|1FOE AgA AT &4 of

S FET A, AR A FIIS erpe
o the 715 87 ARE NS st
g AV W, A8 DAY of3iSol

SHH(Table 2).

B WER

AR AR A= A, 51=18,8202)), 71(6,6942)), ¥

Yol(321728)9] ARl 53 2]
BRA6.6943DsE Zol AA A5E
b EgE. ool Wt 59l 44 g
WIS BMISH A4 291 A48

R A U Gl

Table 1. High-Ranked Fashion Items in E-Commerce and Number of Product Reviews

Py
rr

Eo] 2

£ %4 olslet

Jsl= BPE 71Eo=
(11,2033))] 71

L Number of Number of
Category Fashion item . .
items reviews
Coat Ivory trench coat, Lightweight pqdded jacket, Juke trench coat, 5 79242
Nurse gown, Spring outerwear
Belted jacket, CC collect jacket, Collarless jacket, Cropped denim
Jacket jacket, Rider jacket, Shirring jumper, Windbreaker jacket / 15,002
Cable knit cardigan, Cashmere cardigan, Knit cardigan, Ribbed
Cardigan cardigan, Spring cardigan, Summer cardigan, Tommy cardigan, 8 138,428
Uniform cardigan
Bowen knit, Short-sleeve puff knit, Short-sleeve t-shirt, Silk t-shirt,
Top Square neck knit, Summer knit, Sweatshirt / 325,685
Skirt Denim skirt, Pleated skirt, Suit skirt 3 66,454
Bermuda pants, Denim wide pants, Knee-length leggings, Leggings
Pants cover-up, Mula leggings, Shorts training, Sweat-proof leggings, 10 198,569
Wide slacks, Wide training pants, Short jogger pants
Black dress, Checkered dress, Chiffon dress, Cotton dress, Jumpsuit,
Dress Long dress, Maternity dress, Plus size dress, Ruffled dress, Wedding 10 157,851
guest dress
Two-piece Boot-cut training set, Knit trammg set, Shor’[s suit, Training suit set, 5 38,032
Two-piece suit
Vest Long vest, Oversized vest 2 11,815
Total 57 1,031,078
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Be WIS BYon], 1 thoR Fe484s), AFA  (5108)9h T A, £5(1,5793), B (7058), (636
(38308)e] Shel=gich. Uzxe}t paAg &4 olsls F2 8]t 2o A Adoz FRE

FEAL o372 FAEJ o™, Lamb and Kallal(1992))14

Aolgt 7152, AHEA, And 978 s|zos Bagort 2) AE S92

E3), 7153 Yz} n— olF7} ES WES HoAFE  EFAWE 2% ool o@—% TIEOR AES] A offlE
Zo| SRIF|rh. AR TPO FEoE o15(53083), BT A, tiAele] 297 54L yehle o3, AR

712 (2,1158)3} Zo|
H]Ei ﬂo]g]oiq.
2, ob(4403) <

ZSE A7) i, £1E(6963)),

Ade Jehie o3t g ke
ol9lel= TPO 44 olsh= 14409

Table 2. Composition of User's Upper-Level Attributes and Lower-Level Attributes

Hpsl P ojgise B

Ato]zo] tigt 013, A& %E]
FEIE o8 B9l AE £49 4Y =] gARI 84
SIAt (design element), Ato]Z(size), T&l(care)Z FA= A

Upper-level Lower-level
Rank Term f (%) Category
1 waist 8,820 (0.62) BP
2 height 6,694 (0.47) BMI
3 hip 3,217 (0.22) BP
4 leg 2,958 (0.21) BP
5 thigh 2,171 (0.15) BP
Body shape
6 stomach 2,007 (0.14) BP
7 breast 1,584 (0.11) BP
8 knee 1,461 (0.1) BP
9 weight 1,367 (0.1) BMI
10 ankle 1,360 (0.09) BP
1 comfort 11,203 (0.78) functional
2 thin 4,842 (0.34) functional
3 stretchy 3,830 (0.27) functional
4 tight 2,782 (0.19) functional
5 soft 1,758 (0.12) functional
User Needs X ) .
6 lightweight 1,666 (0.12) functional
7 cozy 1,603 (0.11) functional
8 see-through 1,227 (0.09) aesthetic
9 luxury 1,057 (0.07) expressive
10 thick 982 (0.07) functional
1 summer 5,308 (0.37) time
2 fall 2,115 (0.15) time
3 exercise 1,579 (0.11) occasion
4 winter 1,364 (0.1) time
00 5 Fjaily 705 (0.05) occasion
6 going-out 696 (0.04) place
7 rain 636 (0.04) occasion
8 wind 617 (0.04) occasion
9 company 510 (0.04) place
10 childbirth 476 (0.03) occasion

BP(body proportion), BMI(body mass index), TPO(time,

place, occasion)
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Table 32 A 4491 49 9=t olol] Tgahe a19] & W olFieh BEW0028), SH(8773) B AE Aeeh
4 ool 49 WHOE AU DLk a5l 44 ol Pele] BE ol HFHUSk ool A 49 44
2 R(128152)3 QoI(113063)7}F T2 ool Wsh Y= FE} 519] &4 I3 AATol AE v PlolH
Hog e WES e ZoR S ol ABY  WMsh AFshs S4oz, AL —a; gopge 9 T
3t olr} Tizjel A F04 470z Teisolol T Roz BRI

o Whdow meldie AL
oljgith. 1 9, Tiatel a4et PEIE 4L A o)

A Fesp] melse @e, A4, A7) A8 3, DjM AISAAIE &4 g8
olflz HAEGtt AR Aolx FEo| A, (2,722

a)), Blclg(24383), Zel6l6a]) SO AhA AA1E ) WA F4 A4 2L 48
B offloh 66(23458), 55(1,5508), 1004443 So AR} ARS Bl A4 Teme] WH AGA-AE 4

A4 Uehi olslz BREQD AE B GBI & Afsie ol kejdgrt A4 Izt % A
AEHQ.6748), WAI(1,850), £BAG314) 52| AT Bl (enity) Alo]o] PAS WSk P EalZ(Gol-pA-2

Table 3. Composition of Product's Upper-Level Attributes and Lower-Level Attributes

Upper-level Lower-level
Rank Term f (%) Category
1 Fit 12,815 (0.89) Shape
2 Length 11,306 (0.51) Shape
3 Black 4,285 (0.3) Color
4 Spandex 3,244 (0.23) Material
Design element 5 Line 2,716 (0.19) Shape
6 Button 2,322 (0.16) Detail
7 Band 2,167 (0.15) Detail
8 Wide 1,665 (0.12) Shape
9 Beige 1,434 (0.1) Color
10 Pocket 1,128 (0.08) Detail
1 Large 2,722 (0.19) Label
2 Medium 2,438 (0.17) Label
3 66 2,345 (0.16) Measurement
4 55 1,550 (0.11) Measurement
) 5 Small 1,383 (0.1) Label
Product Size 6 77 1,347(0.09) Measurement
7 X-large 1,094 (0.08) Label
8 Free 616 (0.04) Label
9 100 444 (0.03) Measurement
10 88 438 (0.03) Measurement
1 Washing 2,674 (0.19) Laundry
2 Pilling 1,902 (0.13) Maintenance
3 Repairing 1,877 (0.13) Maintenance
4 Smelly 1,850 (0.13) Laundry
Care 5 Finishing 1,234 (0.09) Maintenance
6 Sewing 1,233 (0.09) Maintenance
7 Thread-knot 995 (0.07) Maintenance
8 Hole 579 (0.04) Maintenance
9 Ironing 338 (0.02) Maintenance
10 Hand-washing 314 (0.02) Laundry
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Table 4. Collecting and Extracting User and Product Attributes in E-Commerce Environments

Lower-level

Data extraction approaches

Data collection approaches

Upper-level (Category)

Heuristic
model model

BP

Data-driven

Chatbot History Crawling

Body shape BMI

O

Functional

Needs Expressive

U -
o€ Aesthetic

Time

TPO Place

Occasion

Shape

Color

Design element 5
9 Material

Detail

Product
roduc Label

Size
Measurement

Laundry

Care -
Maintenance

O0|0O0|O0I0|O0|O|0|O|0|0|0 |0

O0|I0OI0|IO00|IOO|O|I0|0O|0|0 |0
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Figure 2. Multi-Hop Interaction with User-Product Attributes in the Multi-Turn Conversation Process
(drawn by authors)
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