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Abstract

Fashion products should encompass a wide variety of styles to suit individual preferences. Therefore, online retailers
should identify diverse consumer preferences and satisfaction-dissatisfaction factors early through online review analysis.
This enhances consumer satisfaction and improves product planning and marketing efficiency. However, product reviews
often cover multiple topics within a single document, and due to the extensive nature of unstructured data with varying
expressions and lengths, it is challenging to effectively harness them for practical purposes. The objective of this study
was to categorize fashion product reviews and to create sentiment prediction models for establishing systematic analysis.
The specific research includes: first, classifying online fashion product reviews; and second, building a sentiment prediction
model and validating it. The Amazon review dataset 2018 including 881,895 data entries was used. Fashion product
reviews were categorized into three groups using the k-means clustering algorithm; "Size & Fit," "Quality & Price,"
and "Appearance." Validation of significance was conducted using ANOVA mean analysis, post hoc analysis, and
silhouette score. To construct sentiment prediction models for fashion product online reviews, various embeddings and
algorithms were combined and tested. Embeddings included Count Vectorization, TF-IDF, and Word2Vec, while
algorithms comprised SVC, logistic regression, random forest classifier, bagging classifier, and multinomial NB.
Comparative analysis against a bi-directional sequence LSTM model revealed that the bi-directional LSTM model achieved
the highest accuracy of 0.94. In conclusion, this study proposed models for categorizing fashion product reviews and
establishing a sentiment prediction model, thus providing a schema for efficient review-based product planning and
marketing strategies.
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7} 28| 2] whg-& Z7]0)] hetat
= F83 Axdel= %‘TL‘S}I’—
2] gl Zol7t o2 Wigk ko] B A
shute] glrollx ofg] 574 ajlo] &
of] Aol gg-sh=t] of2lgo
2018).

Zefjoll 22kl 2ol #et ATV} 3| o] FolA| 1L
J=d i ekl 2o 24 Al WA olu A
< d&siAu v PEolut wiEel elFirt vl
S A5t Chong et al., 2016; Elmurngi & Gherbi,
2008; Kim & Kim, 2018; Lee et. al., 2019; o] ¢, v+4,
2020). ol PN E La}el 2ol U3t 54, Aol,
OB R AR 5 SRUNSE oS W) 2]

2} 7oLt HA, A L Au) 2o 3 ujE QAT ¢
Tujolwo nR)E JES Itk (Reich & Maglio,
2020; o]F 4 <, 2017; o]&F €], 2020; o]
2020; 37]3F, 2021).
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A28 )32 5 912 Flolth, ABH O B ATE A4
2R Aol 71245 BE8 Qe Wole) eetel v

Tai 2y

eelel
Fel 22} A

BEGE T e 2kl FE e diEA<d
T F 37 S5 dehek(o]l 52, &
013). vl 2l ZHAbe] AlE 7Hul AL A7l 9
FHE 8[| AG Fuf A} BFEA F a8k ofn]E
}<cH( Almiron-Chamadoira, 2018). o] ol £2}¢] 2|59
&k A77F k] o] FojA|aL gl o 22kl 2l A
oju} 7Hd 9 AH| A} Frulj el F o] m] x| = Fkel] gk A7}
Ith(Chong et al., 2016; Elmurngi & Gherbi, 2008; Kim
& Kim, 2018; Lee et. al., 2019; Reich & Maglio, 2020;
Zhang & Liu, 2018; o549 €], 2017; ]85 <], 2020; ©]
A, 1k, 2020; 713k, 2021).
22}el 2ol el v P AT tiree UA &
2}el elpel wapo) AE el 25 A7k 9198 )
214 sl3e) B2 Fo) vhEolol frolt dare
10 43,2020, 90 24 e
e 3] ok 2l A7) QA2 o
gk A= QItH(Duan, et al., 2008). =gk 22}
of a7} ke A e s B 2
FATH Chong et al., 2016). AxH] A} 0] $-9k-g-0 2
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IR RELL = g R i e ea Dl B i e P S e R e B
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mdaE 22kl 2lRe 27 # oS 3

%o (Reich & Maglio, 2020), ¢J2] YIES = ¢140] 3l
= elfole] el 2318 232l 933 v HrkZhang
& Liu, 2018). W2 £¢] 23 8} o] B3k
BSE 9% Qor 7 elRE glo] AlslEs} 4840
o] F-o] A|7]%] 7] %= 3 Wang & Chen, 2020; HEH 2],
2021).

2RI 2l Aol wol ARESE e
g 2dd Aok glre] Wil S = ovle
o] Att. 2ol ojw|EH Ag-ollr ol&F 21(2020)= &
P ARE PE ZAF A A2 R e A= 2
2] ok Y% 14712 9= 36,19470E TF-IDF(Term
Frequency-Inverse Document Frequency) 2 58 THol&
H| 3 248} 3Iok & Kim¥} Kim(2018)2 Alke] gk 2
2kl 22 W8 24 ste] o] 2z o] A<l
A FFEAAJMAE BRstaL 7o o] AR 7 g o w2
b ool vl g3E A 1 2 7
& v well= el zAd of 2Rl thel] Bk o)<l B
TE B W o] ool thaix = 2d 2] o ke A}
o7} yehtA] exsktt. 8l gre] REly ATels
22kl glel IgEA 77 F= ol FoAtH &2,
a7, 2020; ©1%F<] €1, 2017; o1& <], 2020). 23]
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U RS ek AL s Al ol EsH E
ol Am HAH 2y 82 LA=E HrksfoF
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2, 2l MAE Fol 2R/
2eh}l gRe AEe A, 4, 74 2 Ve U §
o2 FAHEY. glH Wioe BE A T5EHE
A ] Ul-g-o] Q1L 3 AFF Fhe| e = 5729l
BRo] gl 28tel g a9E A5 o =317] 9
A= 3E 7 ] ¥ 54 ks B o] H a3t}
23

o
(Almiron-Chamadoira, 2018; Lee, et al., 2019). 3§41
F TRl tigh Ma Tt I e 549, Rl Wl

=

= X
o|Folsiztl, 53] gL

o]} A7} Bhelo] 217] Wlol L2fel 2l e 45
How] vl o] n] F1e] 8221 713 ofA17} o} o]
et §-5798 /dsle 5 sle Eo] asith(Kawarf &
Istanbulluoglu, 2019).

el SR AR 22l el AlE At o
& A28 2740718 A28 2 25l s
Z7HA1Z B oluel BAlE o]n|R|of 954 0 2 2835l
TS &3gcH(Hilal & Astuti, 2022; Purnamawati, et
al,, 2022), Zeh} Lol el Ale] AgS FaHo
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771w oA, olatal, 2013). wheba] i dsE
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o2 frasaisIc). ekl Tl ehipel f8sh Aol

&2 olu} A 243 22 A AT} AT A
Ao} k- TP 22 o A7) ck(Lee, et
al., 2019; Korfiatis, et al., 2019; 3] A=, 2018). 3} A14=
2l 5] #3838} P72 McKinney ¢} Shin(2016)-2 7 2

& Aol that S BHE )G 2A3ke] B, e
2 PpE e 71&4%2;—“;%} ik § A31F 9]
(2016)—;»41 e T AR, =74 A2t o

o1l 2ol el 151 o) e e A

—%E}OL 2ol A 93 AT Lee, et al.(2019)2
oflofulenu]of vhg 2ehel el 196,66671°] chal Ad 2
AREe) BE ol wpeh -2 o) ek AZo] uhH A 2
HatSct. olu] 32418 2H9] 107] 7)91=0) tha) €~ v}
o]'d 0.2 TF-IDFE 5131 A 2424, A 24
Fow el ehRel AR wske BAsksc 1 2t
AZko] AV FEH o 7 F2 FHe) g 7o) HiE 947}
Sz whe 5 dmsh A 2ol S5 L ks S
AR, 22191 2ol §HEo] AFAFY ZAE 53
3l Aol A= F2 Word2Vec2 o]-&31o] tholgt fAFE
2 £ Q| Tela o2 K- S S| oz &
F3}s Eit} 2737 uke-(2017) o2d 4 F12,

Yol 2219 &2 Word2VecS o] &

Slod D}O% T FAEE Tekal | geke] KNNI 22 2
PREY darglge R wfskedith. AT FEE
(2019)2 Word2Veco & A e
7o 54 2 t-SNE X2 thojzt %741 #
/\gxq [ R= H/\43]_o:]q. 7]:' A 20
g 3709 R S ek
st=golel Fehe-= Au|2TE g3t FEjof A
27 M= e 2Rl S5 Selshslnt.

ojgre] MY ATl Tl el Fre] frashe FE PHE
Moz ojfolged THRHL MAEFOR ool
A|r] 25 8 ATA] Beko] ofs) s} L BRE
Ao] A3 E u) B o] JE = 3F213]17] o] Hijb= o]
e}, B3] eefel el 1 AAA F1ele] sl Baly
7] ol =A]o] AA] o]E]eF F-EAL /N EskE= Ao
B ashehe 4L Ao v ekl giel 435} Ao}
A sj@sjolof & Fito] B =UH AT FAlol}
(Kawaf & Istanbulluoglue, 2019).
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T7F UTHE49, &7, 2020; ©]5%1 £, 2017; O]Xl?ﬁ
2], 2020; Chong et al., 2016; Elmurngi, & Gherbi, 2018;
Yang, et al., 2020). Z}2}2] A of] 3 dh= A5 o} 2ol
A A R A
2ol sl ol glellx] T8 ] 2l gk
34 ol & FE5 HFAH o]718)(2020) 2] ATolx=
AE U 7ha), dlolH, thE, frFBolA Algste A&
o= HAAFE gliolr] Bzl TF-IDFE 4] thol
£ FE3to] 2 ARdE FEskaL v o] AQE 57 1(Bayes
classifier) 2 34, 8 2 #4 TS d&3= 2ds
THEQTE 2 A s eligell A 7l A QAR VA, A
71 A, v, Al g Aol /A, AlET ST 17
=5, SHﬁOHOF S ENE 9 ESE S I
HH%—XI A, WwPHA, B 42, A A, AlgE 2
&, 7ol - EA S WA ke
A S R AR o]F¢] 2(2017)9] ATtelr=
ol g AdAFE ] gk 2l 5709HAS Word2Vec o &
AW skl SVME Fote] AREAL 7H3E
oS3l 1 A 88.0%2] At s AUt ¢k 7
BN ndlo] duzEg JAsH] $138F = Yang, et
al.(2020)2 74 o3¢} CNN, BiGRU(attention-based
Bidirectional Gated Recurrent Unit)E Zgs}te] A2
RS THEQIT) B Agarap(2018)-8 7HA] BF B4
ol LSTM(long-short term memory)-< /\F%—?ﬂ RNNo 2
IYYJAET} AR EA1E e dst el on o] & 37
H| 3 e] 7 el 284121 23 0.88% 0. 93-4 F-1
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MaE 2elel 2lRe 27 % oS 5
= 2okl glie] o A, 22kl SRS tEo] g T Al ARbeRE Ao R, A7 A gl A4S
Bodel wiEel WAE odske MLP(multilayer %2& ARA, o2 7|2 ARE A F L Aolh
perception) = A8k ivk. 71 A 2219l g4, 22kl & Al ofgiel 2k
B, eutel o] AF hEe] vNE GFe A Y ATEA L HNIE RS FIskeh
skom 22kl g4t = A d ol ERld s akE- skt ATEA 2. A FE e Y SR DS Tt A

ool 2 wlsl o] Ful) )it Bl 2Eolx 7h4 w4 52 Brhh,
& 78719 =E FE Y % dnelEe T
= A7 FE o) Fiuk 7 ATl A A B L ) 2] 2 M0l 47 U FMxa|
Rol f83 ARE gt A2 L5 or] A
TollM AFE 7HE AREsle] Bk 28291 2R B A 2 ATellA = Ni(2018) 9] ofwlE 2] o] Alol|A
288 e 9SS o 4 Utk HA4E  glHdlo]E|(Clothing Shoes and Jewelry)
883,636715 A&kt HolE= B4, Fulehd, 2l
Az, BlFrotolt], o2l F = (asin code), BlH-o10)E, lH
I d3ed 9 o7y HXE, 39, FFARE, Foba, 3% 2EY, AFeIvA
o] 1270 = T =S e olF BA, el H2E Hloly
1 oo 2 FPS 2ol AgSth dlole BNIAL
Windows 11 2-A| A el|A] T}o]2d 7]8ke] ofu}Ett 773
B od7e) a2 opnle] s 2t HolH Al A Bji-EX (Anaconda Jupyter Notebook)S £-83)9it}.
ato] 2etel A el B AT E ARSI SR oprlzel i olE el Bl BlaEsh 5 Y ol
< Aljtel= Zlofrt. o]& o8l e HE ArIEHeR ox[ad 119 2k
B3l 7S o &8fe] Zhzt o] AL Bl AES YT 2 F2ol| A= tlo|E 883,63671 F gl HEAE 2 F3d
7o) W9l obvlE A FE Tl B el TlolE el Ml g A=X]7) 9= 1,74170(0.20%) 2 A 2)5F 3L % 881,895
B E FEote] TR S clSste] FH, AH )z 2 Akgstenh HA dlolE #he 2 1704

Amazon Customer

A 22 1
| EE (=1) (mm N W Ilovgthuslacket.. BUT mm)
L Reviewed in the United States on January 27,
Size: Small  Color: Black  Verified Purchase
mmmmm e
ECEESS

2018

Let me start this off by saying | love this jacket. This is my second time ordering/returning this item. The
jacket arrived in a timely manner and it was packaged in a nicely sealed plastic bag with the tags on the

inside of the jacket. The first time | purchased it | found green stains on the sherpa lined hood.

I returned the jacket and | received my replacement jacket even faster. | opened the box and found the
jacket in a sealed plastic bag but unlike the one | had the first time. The jacket didn’t have any tags on it
and | found hair on the inside of the hood. To make matters worse, | opened the jacket to find a big hole on
the inside. I'm extremely disappointed because this jacket is so warm and cute. | don't know if | even want

to bother trying for the THIRD time.. goodluc
;
Pl S

791 people found this helpful

Helpful Report abuse
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A 584714 2E3FA o 550 714 B2 464,2627)
(52.6%) 9L, 47 0] 149,10371(16.9%), 37 ©] 96.94571

(11.0%), 27o] 64,66971(7.3%), 173°] 106,91671
(12.1%)2 BEs- o). & o] 2hf 24 ol B3

T HAE A= Eplo o Y 58 FHo=
B @ 189 248 F o= Bttt o|u) 4 1157
A 24 tlo]g] 9] o] & 19.4%¢] ALFA] o} 52.6%E
A EHE A 59k dlolE el AFolrt a2 HH 14
PG 2HSs H Aoz 3
o8] S M Z(shuffle) 2 4] 3L 9] oA HE T
FAo] HolH & 22 F2 Aste] Bd oS A}

E TS

et HA sHL FAHOZ A

o
—

AT L ofrhEe] A

of [272]¢] A7 A} 2
o} o AL 2l 883
53 9] 3 ohol 1745 2
27} epalgato] AFAAY BH 0% 7 o E BYS )
FaF3et. A7-EA 1ollA] Tof e W 2 = CV(Count
Vectorization), IF-IDF, Word2Vec, text-to-sequence=
ARESHAL, A olS RHE @ o R MLoJA SVC,

A7dF 2t wlolE Ale AR8-3h
o] Y 2E Hlo[H & E45k3
J

=1 =

,6637
AL

=

E
Ne
o] i EeR :1724) o=

]:l
T)UEO

logistic regression, random forest classifier, bagging
clsssifier, multinomial NB&} H2]'d 222 CNN, RNN,
Bidirectional LSTM 2 d-& €| A~E3&}ic) = 25 g
Eo] & HA Y&S BA5H7] 918 LSA, LDAEZ EZE
& 8te] FAlo & F=3F . ATEA 20014 = 2t
782 k-Hi 733k} DBSCANS AFg-35)o] 7313
aa 7&4«] S AS] fal
A $RE W
AHEE AFAL, D P F
%ﬂij\i} 2 T Al 2ES
Praveenraj, et al. (2021)7} A o
o] £eel o 2l
e o] 744 24/“9}1:,]-0]‘5,]
A7} o) ek & AT Ao

< P

Az

= 7
=

lo “’Oé

= Mo Fﬁ
N 1@ Kool e

o o

s

oA B A
29},

.

£][e) =] Ml
Amazon review dataset 2018” (n=883,636)

|

ESE

remove stop words, tokenization

A=A _1.
2lwel REst

[

HAE 2E3

K-means clustering

|

|28 2.
Rl gd oz 2

<]
e

I
i
i
OEEETEE :
CV, TF-IDF, Word2Vec, !
text-to-sequence '
i
i
BEEEEEFTIEN :
ML, CNN, RNN, i
\__ Bi-directional LSTM ] !
|

R

- 772 -



HME 220l 2R 27 R S 7
BF 2R Al AMRS 9 AAehE Sholch oF 2wl elE E 2 Aol A 2 Alghie) g o
g 2Eo] AA 2 FAHNME WA BE EAE 2EARZ F3Uh
v AL A 9 2AE Al A SF AL EF 8K tokenization) 3} R XE S ZAT 14 0 2 7] 98] A (polarity)
of E-8&o(stopwords)E AASHIt. & BAOIE = ol 1Y W 34, 0.59 u) F7, 005} A uf FAH o2 A
(lemmatization)s}o] Zo]7} 20]8}e] @rol= A AL E 8t A} o >‘<j_aL ]/\1-(55 6%)2] tlo]El 7} BE3Fd e
25 2o 2 ] Agste] doly gdS =1 CV ¥ A O B4 vk-2-o] H|g-L T 2 H(24.2%)7F 74

(Countvectorization), TF-IDF, Word2Vec, doc2vec &
o] g WS AH8-8ko] WE Sh(vectorization)3} 3T},

H ]33k 2]5-ol] i3] ¥ = E E5(TextBlob)< AH&-3F
o =/d(polarity)& 7-g+ A3} [1 7 319 2o] 2l B ol
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(E 1) 2H HAE 3R ME

Tokenized review
- excellent
- Beautiful!

- Great price!

- The best shop from I can get any color any time I want love the delivery time and material,

- used this jacket while traveling to Dublin. Great purchase!

- I'love it!!!! Thank you!!! It looks just like the dress and it fits perfectly!!!

- Excellent quality

- Perfect for my newborn baby, born in the summer and who loves spending time outdoors.

- The best price for this model! Delivered as a set, not just a frame. Excellent.

- Beautiful! Great buy!!

(£ 2) 748 H2E 2|7 M

3]

Tokenized review

- HIDEOUS!! SO SO UGLY!!! Very boxy cut, no shape to it. It looks like a mechanics jumpsuit from a Nascar pit stop. Not
denim/chambray fabric AT all; it's like a cheap blue cotton that's not even soft. Save your money

- did not fit well.

- Too tight, and the belt hoops were at hip level instead of normal waist level.

- Maybe others bought from a different vendor but mine is awful. The material is not cotton like or mixed as stated and too
small. I am 5'4" and it's too short also I fit in size 6 pants and the leg opening is too small. The worst is the pocket
placement, might as well not have any pockets. The pockets are a good 8" from the waistband. Not a good purchase, run

away.

- These seem to do the trick in the pool, but I'm not super psyched about how small they run or how tight they seem around
the waste and legs of my son. They leave deep red marks after every pool session and he outgrows them super fast because

they do run so small.

- Weird fabric, cape was smaller than in the pic, no belt

- I bought this as a gift for my sister who's obsessed with butterflies and she loves it

- It runs small. Is very thin. I'll likely never wear it because the quality is not what I expected.

- Way too small. Must have been mismarked. Immediately sent it back.

- Way to big and crazy long.

42 TEZMo|| ot fHdE 2|7 =27

R 2ES 737 -‘H H Word2VecellA] 204912
2 HoHE ¢ TysHE Aok 2 A
[Z2" 5]~[29 8] Zo] PCAE o]-83F 2H =(scatter
plot)ellA 5 =71 29} 3 wff 712 2 e = o™ 49
59 wi= 2k Fe| A ol F AW EARS EolHA Yt
Zre] P o) & v =g Yo 3702 d ekt 2l
HAEWEE 37] 9] Fto 2 3K clustering) 3-S w
2}z gk ko, 5= ol Al ©hofof] th 3l n-gramS 10704
A ek EA4S AR O H3 5 dolg 23

< w7 A Ths e o SAS B e 4 H
o] top-2gram=- 1074 BolR Avl= <F 3>} 7},
12 Afo]=e} shgAfe] tigh Y&o] wol ‘size &
fitting’ © = Wt F2+= F47 7HA ¢ thsk Alo]
Bok=tl 27HA, vk, e-4e F4, 7YY F4

SR EFA 5 o]] 8t A2 0] P2z B ol g
o] t} glglen ‘quality & price’= 3t At 3
look well, look great, look good, like picture9} 22 2|3
of| th 3} i Fo| ©o} *appearance’ = HE It Q33513
7N F oA n-gram© 2 o v 3 vhol= (19 9]~[ 18
11134 2ot ZF 23 o] g dols2 o7t A= 92
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(£ 3) fMAME 2|7 78 n-gram

cluster n Mean rank 2-gram

Groupl. order size, run small, look like, fit perfectly, way small, fit well, like
. . 284,245 3.33 . . .

Size & Fit picture, fit like, size fit, order large

Group2. Quality & good quality, fit great, great quality, look great, daughter love, we’ll make,
. 242,934 4.83 .

Price great price, love love, fit perfectly, fit perfect

Group3. Appearance | 353308 373 look like, well make, good quality, look great, really like, year old, fit

well, highly recommend, look good, like picture
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Top20 unigrams in reviews after removing stopwords

1Ze

order si

run small

lnok like

—

12! 9] n-gram of the ‘size & fit’ group

fit well

way small
like picture
fit like

size fit
order large

fit perfectly
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F9lo ], T84 9o Rl who]
Ae] 1ol =2 2 5 Sirt.

skl 23 Rl $AAS W] Sla) AR
510](silhouette score), PULLHEA(ANOVA) B AR
77 (pariwise tukeyhsd)< 3} Sith. AFA=F 0= 2l
Gse) kg 25 B 25 A5e B 9l
Fahgor 7 A3 (28 12)-{327) 15]04 s} o] 24
o] 3 v = ko] FFE WL Babo] A-HA] sk
or] Aol 27017} 0.8052 714 ko v Hrk zhe] 2
7= FEE ol FAT

i
rlo
—

- T8 A

g 9 2ES Tstet A3 2 371 FEEE H
Aol ZFo] 7k A=A15 H7] 913 ANOVA 2415 33Tt
Zt 5 e HH(‘Size & Fit® group)ol &3+

284,2457) ] 3-¢] A HF-E 333 0|91, FER2 (‘Quality
& Price’ group)oll &3} 242,9347) 2l H-¢] B H-&
4.83 0|9 o1, Heh3(“ Appearance’group) ol £3h= 355,308
N el B HiEe 3738 Yt o5 i A5

S8 7F o] 2 1 7] 98 ANOVA 2418 2 A7} F
#tol 94166.24(p=0.0) .= -2 547 o} 37] Feke] 3
Ak Bl frefg akel 7 e s & AT =+ F

Top20 unigrams in reviews after removing stopwords
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Mumber of Cluster - 2
Silhouette Score -0.65

Cluster label

o0 02 04 06 08 10
The silhouette coefficient values

[3Z 12] ARAUAT] (n=2)

Mumber of Cluster - 4
Silhouette Score -0.564

Cluster label

T T T T T
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The silhouette coefficient values

(33

S
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i
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>
1]
E

Zr A Bt gl Abol7k ol ghA] A7gstr] fisf A
A7 © 2 pairwise tukeyhsd AFF-74& A5 01
a3 a3 F e 78 Aoyt B Fofe usith
(alpha=0.05).

o

o

b nds g Zage’]
252 Aeg vl A5 o2 $18) WA ofnkE g
H9xE dojg o dudS g8 A2l sk e

MNumber of Cluster - 3
Silhouette Score -0.805

Cluster label
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The silhouette coefficient values

10
[T33 13]

ARUAT0|(n=3)

Mumber of Cluster - 5
Silhouette Score :0.304

Cluster label

T T T T T
0.0 02 04 06 0B 10
The silhouette coefficient values
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TAE ARARRE vHEAL TR eAE Al A sk EEs)
(tokenization)3}1L E-8-0](stop words)=S #|As}c}. &=
FEAo] FZ(lemmatization)Z 3}l Zo]7} 20]8}¢] o

L A Ak YA vlR|Ete 7 28 Ao 2 thA] A%t
3fo] dlo|g] 5}l =1 CV(Countverization), TF-IDF,
Word2Vec, post sequence 7S AR8-5}e] Jul o 3Tt

o] A At B AE WH 2R wileld el
of oheFst muls g5t 7Hd SR dS TSkl s
< Hluste] HE 2dg AAst i d2ERRE
HAE olSshe mdS 75317 18] WA shslolE 9k
Bl ~Edo]El o] H&-L 827 3¢t 28}l H2RE
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= 2 TSl s Hrksh] ¢
V, TF-IDF, Word2Vec, post-sequence & 212t JH]|
S SVC, 2A 228 3] F(logistic regression), &
Y Y AEFExHrandom forest classifier), ¥i7J7-EA}
(bagging classifier), multinomial NB 2] HAl&yd &
AeES ARgSte] mdgstglon wdk CNN# bi-

d=atelet. 2 Ay e 7§§]":':“ < 4>9} o] SVCst
logistic regressionol|4= TF-IDF Jul|e HPH oA A&

multinomial NB Z&lo| 4= CV 9JHd 31& w) g7}
09103 0.93 2 2 7} =k}, 53k bagging classifierol]
A& Word2Veco 2 AW FS uf F3=r} 0.8900 =
7H¢ =9kth A o2 B mileld garels Bk
+ CV<} TF-IDF o W o] Word2VecH Tt 953k
Zo 2 Helom 7 darg]Fol uhel A et A Wi ol
21o)7} S & 5= Utk HAH 2 2= post-sequence Y

H| o] bidirectional LSTM o] A&%= 0.942 713 =7 L}

BRt 22kl 2] 2] SRR LSTM | 9 B

=71 0.924=2 7V4 =94t} 3+ random forest clsttifiere}  oF3it}.
(E 4 24 ofF 2Y YEE
. embedding CcvV TF-IDF Word2Vec post- sequence
algorithm
SvC 0.909 0.924 0.886 -

) logistic regression 0.921 0.924 0.886 -
Macbme random forest classifier 0.910 0.909 0.901 -
learning

bagging classifier 0.875 0.874 0.890 -

multinomial NB 0.93 0.92 - -
Deep CNN - - 0.696 -
learning Bidirectional LSTM - - - 0.94

(&% 5) LSTM =2&! 71

Feature review text pad-sequence

Extraction sentiment(positive, negative) index text-to-sequence

Data split train data : test data 8:2

Embedding sequential Dimension 64
model bidirectional LSTM (units = 100)

. input_dim: 50000MY VOCAB
embedding enlzbeading dim: (64 (dropout r)ateZO.S)
) dense dimension 3

Modeling activation Softmax
optimizer adam
loss sparce-categorical crossentropy
epochs 10

(E 6) LSTM sequential ZEO| umlz}o|E]

Layer Output shape Number of parameters
Embedding (None, None, 64) 320,000
Dropout (None, None, 64) 0
Bidirectional (None, 200) 132,000
Dense (None, 6) 1206
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LSTM=EHl o] 7] 8 3= <3% 5>¢} 2t} vlofEl= el H-34
o] 342 374 2} ASAE Alelaln 24 R4 e 7}
Z} 70,000712 & 70,000707}F ARE-E Qo). Rl skt ]
~ES 93] vlofelE FHuolElst B} tlolel 822
o] 112,0007019] EHd|olE 2} 28,000712] H71E| o]
B2 B0l A8t elh giES Bo] A ¥
pad-sequence 2 E23} 3} ict. AU 7 215+ 624, AL
Fe 2Bt 17]9) ol 2 ol o5 er, ALgH & ol
T 22,29078 et o]uf paddingS ARE-31o] dlolg 4
ol 20002 #E5P Zolg W) w34 e
SlEl ~Z text-to-sequence® EZ3} a¢ch. RdlL bi-
directional sequential LSTME AF&3F%] o™ slo]o] 1}
2HE = <i 5>9F Zo] who] 4= 5000, UMY 2L
64, LSTM Al o] 7113100, 7|A}e] Zo]&=200, <58
o]E] &) H|-&-2-0.8, & 815 2 (epochs)= 10 2.2 &} 9ic}.
298 Dencs=6, activatione softmax, optimizer=
adam, loss¥= sparce-categorical crossentropy=
AFE3EIT) el goke <¥ 6>3 Zu) wdle] FFg e
T 094 °]iL lossE 0.09302 usith EFadde
13246 755

as0 13120) O LStk

Zh Al e ' 2d JrhE 93l opvlkE s A AlE 2l
/N Aoz 7lAelr] AsS E]]/\Ezsl A7} 4] Zcho|
A 27 87 S o - RS G| dlSs it g
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=3 e 2
A FA o T HAE 53 79:"‘ "ﬂz 2e el
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“Quality & Price”, “Appearance”?] A 7] 302 &
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Price” Z1&-0] 7} =3k, “Size & Fit”¢} “Appearance”
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83} A3} “Size & Fit”, “Quality & Price”,
“Appearance” 2 EHFE 31t} o]& 22tel sjAAFE )
T WE7IEo 2 Abolze} 3, F4, 71, @Y Fol T4
sith= 31 wallerh. 53] Afo] =9} gkl ol tial A+
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o] 5= 7hdsketarat sk qlek. s dE Folx o] &
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