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Study on Preprocessing Method Suitable for
Korean Aspect Extraction based on Unsupervised Learning :
For Childcare Products Reviews

Myung-Hyeon Park + Hoeryeon Choi -

Hong-Chul Lee

Department of Industrial Management Engineering, Korea University

In aspect-based sentiment analysis, aspect extraction is a key task and various methods are used. However most of
the aspect extraction studies target English reviews, and studies on Korean reviews are insufficient. So in this study,
we proposed five preprocessing methods that fit the characteristics of Korean reviews and used Word2Vec and
Attention models to derive meaningful results of aspect extraction based on unsupervised learning. As a result of the
evaluation of aspect extraction performance, the method of spacing correction, morpheme analysis, and removing
unnecessary POS by domain were superior to other methods. In addition, we have confirmed that Word2Vec is the
most suitable embedding method for Korean aspect extraction using Attention - based Aspect Extraction compared
to GloVe and FastText. We expect that the proposed preprocessing and embedding method will be useful for
research on the aspect extraction of Korean reviews in the future.
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Figure 1. The Architecture of CBOW and Skip-Gram(Mikolov ef al., 2013)
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3.2 ABAE(Attention-based Aspect Extraction)
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Data crawling

¢ Crawl reviews from two
websites

Train model & Extract aspects Experiment & Evaluation

.

< Train ABAE with 5 types of
word embedding

Label aspects of reviews by
surveys

4

* Infer aspect keyword from

ohR0| 4EHo Y FES 9

o

Preprocessing & Embedding

« Preprocess data for 5 types
@ Remove special characters
@ @ + Correct spacing
® @ + Analyze morpheme
@ @ + Get 1id of needless POS
® 3 + Tag POS

¢ Word embedding
¢ Word2Vec(CBOW)

representative words for
each preprocessing type

ELEIT

¢ Map aspect keyword to
defined aspect

Extract aspects
OOOOO
OOOOO

OOOOO OOOOO OOOOO]

Evaluate performance for

- " o L
—— = — each processing type
=5n) o o

5 types A
preprocessing )

Word embedding \\
(Word2Vec CBOW)

./

[\
\

Aspect extraction )

S EEEE

£ e £92 93 £l

o 4EY HoleE

HERe) sl

2 <Table >3} 2}
Bzolz A o] 59 2

4.1 dlo]€]

Table 1. Dataset Description

215,58570 3l 8kSATh A @A dhte]
EAo2 AHEE o HolE o tih A

Figure 3. Framework of Research

Korean Childcare product review : nappy

]

Typel Type2
Raw text Spacing correction
: Type3 ‘ Typed Type5
. Morpheme analysis Removing some POS POS tagging
!
(w1 Wh |
[es ez en1 en |
ABAE
N S N SN
() ( v\ < ) ) Q () (u )}

Aspect : Size

Figure 4. Aspect Extraction Procedure
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2002). 218U 458 A f-olls AR A 24 Ae

of 52& T3 glo] A F2lo] glom FoA = A

o} =3 SRAARTE 5719 4] A7 HEFoZ 24

EE PR Al s A7 iRed 548k $3E 7147 =9l

Domain Reviews Preprocessed reviews Average number of characters
7147 85,066 57,397 88.1
EH 130,519 96,389 61.7
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B0l WA 2] B B8R AA,

aRA W BA 8 BAo] Sof Bho] AAR
EEESERNEERE ERCEE

A

(Type 1)3} 1 oj247]1 2 A (Type 2)5H=
I o] F7HA AA g & T Al 7HA] WA o

F ol

Aol Aol tiah 28 e UER & Sl WAREAY
FAHAYGAIRAL A9 FARE AAST PFAY Type 5
= Fel2oll FAF A& 288ke] T 57H FEhel B 2E H|o)
CERPLEER CPEPEE AREEE SEERE:
o= o] AdHe]E #1g Python 71 konlpy?]
Ok Bel4: 84712 A48l Oktiz Wl EEo]\} o] e
Abgo] B 2Tk}l 4 B4l A Aoz I o
t}. <Table 2>& & =FoA A AlstE 57 AA 7 WS &
S TR 24 A T2 AN FEE oA o

4.2 o] e

o] #E] = Gensim 20| B2 2] 2] Word2Vec, FastText <} glove

python 2to] B8 2] 9] GloVe s AH-8-3t] =Z3+% T Word2Vec
] 7-$-CBOW E%‘_ = 283k 200211 9] 7kl Aul 33

=1
‘?lE"I‘ L

o - Ao| 24, Ha 10, HIAE| B W& 271
(negative sampling sme): 52 AAEHT AlAY BHE 34 =
10022 23 S48kl £ T 5 A= % A3 Glove
9} FastTexts= Q¥lE A3 =g Abo]2 5 Setr|Hats
Word2Veeh S 317 2§ 3he] 814531510, FastText) 547
FAL N gt H| o ] °1Hﬂﬂ ﬁﬂrﬂABAE ] &ol 5-2) " 5}]
Type 59 FastText YW E 2 &4 5 Aol A A2 = et

Table 2. Examples of Preprocessing Types. An Example of Type 5 Result Includes the wrong POS Tag, but this Table Shows the

Actual Analysis Result as it is

Preprocessing types Examples of review

Type 1 718 A 43 gete FrEEvll oplE Hajstesidors

Type 2 Hojxr] wH a3 2ete F5Y FUL op|% Hajshs A Zota

Type 3 P A g4s g2t & F ¢ FUQ o] E #Hijleke A Zota

Type 4 | Fel4& E4+EZ8 FA AlA g4 2} 5 Ful8 oby] "alste A Zots
(‘A3 ‘Adjective’)(‘E€EF, ‘Noun’)(‘&’, ‘Josa’)(“F<, ‘Noun’)

Type 5 Fe & B4 + FAF EA (7, “Suffix’)(‘EWL’, ‘Adjective’)(‘°F]°, ‘Noun’ )(“:’ ‘Josa’)

(‘Asfsl=", ‘Adjective’)(‘A’, ‘Noun’)(‘ZoFL’, ‘Adjective’)
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43 i/\g % E@ zﬂ-g-

32494 A&
A A wpA 2 e A o A
I, 28T 7 AR o
A 2R oygos &
& A9 vyt 5}
Word2Vec, GloVe2} FastTextvg =
A ©o] WE] 2 1 3kE] o] Attention

AL A4 S HFEE YT
o] g ﬁﬁoﬂ A k-t F §‘r(k means clustering) S A
3 5te] 4 (centroid) FEO-E Z7]3}3 T <5 2 9] 5}o]
HugheEQl 439 74 Ke 142 A5t v A g
A KE 5,10, 15,2002 AA st Ads Ay K7} 5L v )
o] 71 golst L &4 Fhol 14 wj o} F xfo] & HolA|

Myung-Hyeon Park - Hoeryeon Choi -

Hong-Chul Lee

oot A Ao MAgt T3l 142 4F& APstAct
(HeaaL2m7)EéL4i%%#ﬂﬂhﬂi<Twh3>47l0ﬁ
W% 27)= 50, H A3} W4 0 2= ol (Adam)(Kingma and

Ba, 2014)& AHESFA AL Sh58-2 0.0012 A&kt A8

W 315 epoch) = HPATANA AU 152 4458 A5
BHlo) &4 gho] sk Kool SE3 S-S 918l 2002
2 Al
Table 3. ABAE Model Hyperparameters
Category Value
K 14
Regularization()\) 1.0
Batch Size 50
Number of Epochs 200
Learning rate 0.001

Table 4. List of Manually Defined Aspects for Nappy and Wetwipe Reviews, which were Preprocessed by Type 3 Method, with Top

Representative Words for Each Aspect

(a) representative words, aspect keyword and defined aspect of

nappy domain

Representative words

Aspect keyword Defined aspect

Fots, T8, E*QG»Zﬁd %3, oM, 2ol8 ==
»e »E HOE FE AE AlE Ao Y RE dutkA sgole
U, OHEL st §H’\‘4V/} stal, Sty o ke eme
207}, 2o, Al Atk BHEEEA, A, Rt Ll
7’\13:‘5}711, AA, As], Ahe & 2, AF A, A 7+
4, =94, ¥4, #, 38y, 25, v, 4, A5, 89 713 vl 74
?ﬂf‘éOl, A=A, AA, dell, &, &gk, 7H4, A 7+
=54, AlE, X1, 712, ke, 7H%5‘r, A A, iﬂ%—, 55 7] =]
Z2q, AR 7 FobA, &, e, F2, A, #olA 37
v &, AgstA, g, g3ded, 24, Wk, 7‘-}/\}?&‘4” Hj & Hlj &
231, 7)9-a1, ¥38|al, A, Wi, AeFa, o, 4 287 ez
op7], W7}, &, o}iﬂ, 9z, Bg g, uast 48 =7t i
Wk, AY, o kg A, Zked], B, 9F, T A AF-E- 74
0zl EE, ‘:Eﬁl =X, "o, &eiA, ¢d, A TE 7] §-o] 4 Q-4

(b) representative words, aspect keyword and defined aspect of

wetwipe domain

Representative words

Aspect keyword Defined aspect

FolE, AU, A8, SHAEUT, GUT, A8 T
23, ol Jle, 27, e, Hol8, 2ATa g
03, 2AR T, USSR, aEU, 44, T s dage
A, Ant, éﬁum i, sl a, A R o
29, A, 2%, A4, 519, A28, AFE, U, Ax g
Fora, U8, FHUD, Fobel, Adole], THe7 L W7
371, 37100, 37190, Tz, R0, ARk RSk BA REE
S, B, W@t 811, 85, olf, R/16l, Selguh Hel, g el
23, /190, 27918, A%, Forw, BAE, 5% RER: e
WA, 4ol Bol, A, @ 4, Bopd, $20, T2, A9 894
W, 5, VRIS AT, LEI, AT, 74 7H4n] 7+
W%, g, AANAIL, e, A, BF, o, % %
AT, A2, oS8, ATR, UL, TAT, FAOLL =71, =27)/57
2T E59% AT % 429, Sean SRy =7 =7
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Table 5. Confusion Matrix of Multiple Classification
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Table 6. Evaluation of Nappy Domain

. Micro average Top-1 Top-2
Preprocessing types Method —
Precision Recall Fl-score Accuracy Accuracy
Word2Vect+ABAE 0.328 0.339 0.318 0.305 0.402
Type 1 GloVet+tABAE 0.245 0.250 0.232 0.250 0.363
FastText+ABAE 0.227 0.221 0.220 0.221 0.302
LDA 0.149 0.098 0.088 0.098 0.159
Word2Vec+ABAE 0.387 0.393 0.379 0.393 0.494
GloVe+ABAE 0.240 0.246 0.207 0.246 0.325
Type 2 FastText+ABAE 0.164 0.182 0.168 0.182 0.300
LDA 0.112 0.114 0.101 0.114 0.212
Word2Vec+ABAE 0.513 0.518 0.510 0.525 0.664
Type 3 GloVe+ABAE 0.288 0.270 0.274 0.270 0.393
FastText+ABAE 0.354 0.348 0.340 0.348 0.427
LDA 0.175 0.168 0.146 0.168 0.272
Word2Vec+ABAE 0.407 0.330 0.321 0.321 0.423
GloVe+ABAE 0.288 0.295 0.264 0.295 0.418
Type 4 FastText+tABAE 0.261 0.245 0.228 0.245 0.327
LDA 0.090 0.102 0.084 0.102 0.236
Word2Vec+ABAE 0.201 0.229 0.205 0.227 0.396
Type 5 GloVe+ABAE 0.336 0.305 0.250 0.305 0.398
FastText+ABAE - - - - -
LDA 0.122 0.125 0.108 0.125 0.200
Table 7. Evaluation of Wetwipe Domain
Preprocessing types Method — Micro average Top-1 Top-2
Precision Recall Fl-score Accuracy Accuracy
Word2Vect+ABAE 0.484 0.429 0.427 0.429 0.550
Type 1 GloVetABAE 0.412 0.356 0.352 0.356 0.454
FastText+ABAE 0.281 0.252 0.244 0.252 0.369
LDA 0.184 0.175 0.161 0.175 0.281
Word2Vec+ABAE 0.477 0.463 0.465 0.463 0.565
GloVe+ABAE 0.217 0.185 0.163 0.185 0.310
Type 2 FastText+ABAE 0275 0252 0250 0252 0344
LDA 0.156 0.173 0.158 0.173 0.269
Word2Vec+ABAE 0.398 0.392 0.382 0.392 0.532
Type 3 GloVe+ABAE 0.322 0.304 0.307 0.304 0.458
FastText+ABAE 0.398 0.385 0.385 0.385 0.508
LDA 0.151 0.110 0.109 0.110 0.220
Word2Vec+ABAE 0.588 0471 0.469 0.471 0.613
GloVe+ABAE 0.324 0.279 0.283 0.279 0.410
Type 4 FastText+ABAE 0322 0292 0290 0292 0413
LDA 0.215 0.156 0.156 0.156 0.248
Word2Vec+ABAE 0.301 0.273 0.278 0.273 0.394
GloVe+ABAE 0.382 0.340 0.328 0.340 0.496
Type 5
FastText+ABAE - - - - -
LDA 0.083 0.094 0.080 0.094 0.223
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