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Multi-Label Classification Approach to Effective
Aspect-Mining
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TEHEUFEY HE T ol BHste tdsdols SR E A8t ol  d7= AR
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AE7)=9 543 ‘?j} A AvRte 85 & F2 Arlze gk 289l Bl 249 T84
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Fre AEHE net Abs2A o s o] BF
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£ A B4, 0% dold BRue 488 32
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#lo] & &5 " (Single-Label Classification)S 4] RQ2. HGFEolE &7E 283 d=2 f=IHE
ok B ol BF e Fege o vho] YL £YSHYL w, o= To] Wy
Uz A4t ERsh=d], A E vho]id 2 of "2](Bag of Words®} Word2vec)©] T Z]
2AEHE SRS 2] Wi SEgko] F A 3t}

ololtt. @ #ol& &5 WHS A&k o~ RQ3. ThzdolE 75 483 st= o ~HE
HYE nlo]d S A E HE 2 FA5} vlogdS 3 wf 498 (Feature Selection)
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%oiq—(smbuya and Tanaka,
2018). mglﬂréi ATE gdury o walgy o
T+ "'H (Machine-Learning Method)®} 7H3AFA 7]
HF 9332 W (Lexicon-based Method) 0.2 &3¢
THAL et al., 2019). M2y HhH L Thoksl vl
Hd EF7IE H83te] tolHE g5t Bdl
< FF3T 28 11:—%5] 2dE o]&ato Al
2L HolHE B9 S74S HEste Wi ol
tH(Krouska et al., 2017).

A 7)Hke] A WHe 3 ol
olZ FEEY AT o3 ARE VWMo &
o} o] A o] Aol A&H =, i 7
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(Santosh et al., 2016). 3+H 3= 7HAARA S 4
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2 7o) AT BAFCE AXEY | $F
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T =l et st S S
Od?i WA S ATth(Jha et al., 2018).
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Holel] Ffahe aFel gk AN FRE
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A=A HA wF FRE AAIeE deEF
= A|Z=E1S JlEskal Qlth(Abberley et al., 2017,
Das et al, 2016). o|2% ZAAEA AF1e A4
WA 7, S BRI AT o7
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ol =
o2 F53a, olHF YRS L&l Al
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61 35 54 Aels, E9E oz @

ATk ol Y ol ofgmo] thE 7] wj&d
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AARE dSshe R3S AN 58538
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=, N2HE &-X](Aspect Detecting)2} AE2] o
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al, 2018). NI E GA = HJ2HE vlolde} 2
7] Aot} dukA o 2 =X 79 & (Topic mod-
eling) S B4-51e] f2HEES FE31a1 0|5 BF
&= AoltHQiu ef al, 2011). EZ A Ho| A &
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B Egdrdy 7S 783 74 o7 Fopo _ S E=351993]
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Aole) FAMGE B BAA vigle B 5 2okl BHE Aeke avlakEdl
< B4 fAFHE A9 2U|ATE %Lxé, GES ATsty FEEZ YRE A Ee
389 LAY AE TR Pl o sl A7} Tk 2] Al 499 Are) oS
ik o’ B ol 5 T} &, JAHE Hig o 2 e x| gk HE euyds 45
AL UAES] O HAE BRAE Aol o she @) Slch Li e al0ig AMAP) A
d, ooy Ao EAjodE TS dHsit S| 2 A sl AE o E-S £4%
% 9ol AR AZAES FEAD 29 o vHD DAL dAshe 2AE AN,
mE YA S BRsle dve 473 g8 o5 98 EM-¢aglES A&l T Ey
7} =tk o] gt o ~HEof gt 2oy §X < =3t E}E At AEAAS YR AT
ATE A E Zyzke] QuUAde Fi& Khan et al.(2016)& Z~PEE ] LAA| A S of 2~
st 53] 2219 2l /H-E s AR 9ALE HEZ FEIAT T2 A= o|=9) of 9
N E o] wet IYA-S FF{3H7] Wl 7] I0SE Yol AnlA} o] s o =~ E wlo]
& YA R ARk oS S & 5 3& T Atk £4S Al FFE(Youtube)ll
AT 71E HAHE gigh eoyd &R AF AXE 2utEE g5 G4 2 AR E1
< O 2ok F25 T8 28 gael vt 34
2R S8 YRE AT wjol] TE Znt A A, TH4 s B/t AvEE &
gt FriRoe ARFgEEE 3YS Frh o & FA A we} o ~HE wlo] S il o] & HlaL
Sof 2Ale] A, A, Rl 98, uF st EA3HA
o] ALY Foll tiaiA A7 HHS Foh 3, o] 9} &) Rathan et al.(2018)S S AHEE ~
Marcheggiani et al(2014) o]&{3 & 2]H2] 54 VFEES] A ZALS} 2~HEES] V)5 whEt
< %%‘8}04 F/H:%gl N Eof M2 T4, F4 stk ~ntEES] V)5 mE A EE HH
LIYAS FFAT: HRE S8l AR st o g, 7}, daFdo] o2 Yk =3 7
=4 Olt' Lo 0‘“711]7‘01 CRF(Conditional Randem A o Z3s=d o] LEZ(Emoji)S A B35t
Field)2 483l HJAHE wlo]dS 313tk Atk o|EEFZE HAES} g 53 uE
(E 2) zZ ofjA=E ojo|d d7
A A} & tolg AE |tFElE &7
) CRF ¢125S A&3ted 59 i dg 22kl 2R
Marcheggian et al.(2014) PSEEUtE o (Trip A dvi:m) Yes
22l IR
Li et al.(2016) EM-218&< B3] 399 HAHL o237 (Trip Advisor, No
Dianping)
©° H
Khan et al.(2016) 2utEE FGAA A Ui vla B4 =2l 2 Yes
(Youtube)
Q )=
Rathan et al.(2018) ZulEE O] A XA 75 wE A =ehel el No
(Amazon)
o H
Le et al.(2015) Lol &g 10719 EES Aelste] B4, =2kl 2l No
(CJ-mall)
= 2UlEEY 7)50 we YEYa E4S 53| g9 i
BEL 5019 A EA (Amazon) No
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AE -0l Az
7}A7] Wizl 9 2~E) A 2 wf 7S T
Hg wRE 4 ok

2~ E wlo]d A= AFE FTHEoFA
FE2 031 9oy, gd golE dugEs t
FHolE dugEo g Helste H8sle AF
Ee N2 ¢ugEs MEste a7 B
o] ¢} £ dATE g fAFE vloyd A
7} @A) REsivhe A aga 3 AR
Ao e tF ol dugEs F&3 At
= A3e a3t 32 o AHE vlo|dof T
= HolEe AL 9e ), 7P A 2o
o3 atarzk et

o gF dol

otk tF #olE EFUHe o]g HolH
TZ2E 53l 2o i HES HolES h(z) oy
< 53 Zoldl= RS 9v| gtk (Zhang and Zhou,
2013).

Ao A] o]m] AFS v} Lo, tF HolE &
F e Ao Tdgke] ofbd B4l nrf
golEo] J&e ARS BRIt 28 g
el Hol&2 HEHE A7t 7hestth 7y 38l
F HolBe o)Xl oz Hr|Hh Y HolE
B 4y g2 g3 golE B Re S5
o] golES AT 7} AojA N~ E nlo]
d ATl 71235t}

<Y [>2 o]x EF Ho|HAE, &Y gol&
HE|Fe) 2 dlolE AE, 183 v dolE b
olE] HEZ 27| 44 E&3IAUTE oW EF 4
OHAEE ths HolE B/ 4AdA 71 7]
A dlolg Fxo|th &y ¢

H
= o]’é‘
r=R"S dAH Y A2EH2 FIHS YER A, (Multi class) ©14] TR #lo] & B& dlo]g] AE
Y= Yo oy, = @RS ElOlE TR UER E Zo7h e & 5 itk v #ojg HAeZ
=7 S D={(z, Y l1< 2 Fx2o Holg AES] A5 o5 HA5H
i=m)} 9 85 HolHERY h:a—2v9] 5 AHEE A9 OF FolE FAE 4 A &
Aotk #4748 AA|(z,, v;) ol thal A= AAH Btk 27 T o] &4 <]
A EAO NX2EIX (g, 3, s 7y) gdolE 57t F71E writt s HolE Wy
Wi, ¥, cye 2,9 BEE FolBe J 7Y 8 go g FHET uelA, HeElZ
Binary Data-set Multiclass Data-set

X; X, Xeq X¢ class 3

X1 X12 Xiea | Xy 1 X1 X1z Xif1 X c7

X21 X22 XZf—l X2f-1 0 X21 X22 X2f-1 X2f-1 cil

1 C6

X1 | Xn2 Xor1 | Xt 0 X1 | Xn2 oo | Xopa | X | C3

X11 X1o Xqs 0 1 0
X21 X22 X2f—1 X2f—1 1 0 0

0 0 1
an Xn2 an—l an i 0 1

(a2 1) glo|g £Mof| w2 E7
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=opHel ofAZE ojoldS #[3 COIF 2lojE =FEIH

2 BHE O golE EFUHY HolE 5
AR w9k g 4= QltH(Zhou et al, 2012)

3.1.1 t}& &lojlg &F ¢12l&

05 gols 7 ¢agse 4 dolE &7
W FARSE Ho] B 2¥ A5 9 gol&
TR dagEs tF dolE B
2-&3t7] AeiAe dagse o] dasitt
a7 Wit o golE B ¢agse
A FAASEA Y daelE A0 E
T B A3e 7SR stk HotE

k)

VA gRelFE 48 wdE BAan

7] ¢ 1HH}E} SHHoR ﬁﬂo = Wloltt
CC(Classifier Chain)= ©]2 779 714 2 &
B2 g dolE YAEE, tolHoA B g
olBEEo] F29] ¢AE Meso] Wi RdS
TAANA Hrlsts WalolthRead ef al,, 2009).
LP(Label Powerset)= @|o| 8 Z3HS 7|HHo 2 3l=
71 71829 Mg W o] th(Read et al., 2011).
LPe dutF o ol FH4 JHE 1esin
2 BRI} H]w3le] 37}hgiet. RAKEL(Rnadom-k-
Lablesets)> #°]5<] F29] F23 g sl ok
A E377)5 <53 WHo|th CLR(Calibrated
Label Ranking)2 ©]X1&/7] 4dE-©| th(Fumnkranz
et al.,, 2008). do]E 2] AHAS P WU
] OVO(One Versus One) H W20 2 7H4 9
oS THEol, HF ERVIE EASI Ao
e olEy #do] & HolES Eelsle] ¥
7} e cHHiillermeier et al., 2008). BP-MLL(Back-
Propagation)= 13417 2dS 7|Hto 2 ni&
o1zl garg]Folm, ML-kNNS k-HH o|%

NN S Agsio] thzgo]Eo H8A)21
Z o] tH(Huang et al., 2017).

3.1.2 c}& &0l &F HWIKlE

o= glo]E WX EE A A 7H HI1A

Eo Hols 7 F7HAE

SA3t7] Hgk ohkst A%

O3 golE 7 AT BoklA F2 AMEH

+ %54 A= Hamming Loss(HL)®} Ranking

Loss(RL)7]' By ot} o]o] & 5= HL9} RL
17};q = /\%J,}_a 57(4 O].rq EZX]—LE

One Error(OE)Z A}&-31T},

HLS 2% £79 A2v29} go] 5249 v
&8 Fristh &, #4 goj o] FEHIAY
Fout A dS5sh= Aolth ivA JdxdHx
o AA) HolE JFQ! Yiet oS4 Zirlol o] o
A 215 §H(Symmetric difference set)9] x}o]S Ei
2 A4FEth(Zhang and Zhou, 2007).

11
HammingLoss = E?Z lY,AZ]

RLE 1282zl tls] Balgol Sl ool
Bayol gl dolBe) RE 232 A,
7] el Zel A Baol gl dol o] BaA
[e]

%2
i
=)
e
rulrn

O

R} o]l drht Yed=A] A
ChPereira et al., 2018). A|AHS Ql~H 29 3
v dol&3 o] gl dolEe §2
s Arst §F ool Hrke JI2E
38 Aolth oo RL FA %] ¥
7b o Z& s EAT ddg

I o fu® o oM B
S R
do ot froxe

3 o 5

1 ¢ 1
RankingLoss = — Y} ———
niz 1YIx| Y]
Wer w2 rank(a;, y,) > rank(z;, y,),s (Y, y,)

€Y, x Y|

OE+= % HolE B77el e 22T 5 3
= o] &9 3% 2 F(False positive)3! 73-F-2] Hl
&S UrEME}(Zhang and Zhou, 2013). &5 7]
ofsf FoAX dlSgke] FHd dolEol ARl &
a7 9= A, I vl o= *—1% 12 63t
Stk ol gk o A X3k A ATt FA AL

L
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3.1.3 Ck= 2j0|E 28 A AMEY

S BRIl nEstefor & SIS wE

HEE gt metA, Folxl E /A9
il T 27 &7

ol 1o ¢
=
¥
N

d
=
3
N,
)
.
rEl

219 (dimensionality) ©]2}il% Sl=H|
|(Binary) 25 A, B E]Z 22~ (Multi-
ofy g} thZ o] E(Multi-label) i
HE %2 988 FLiu ef al,
Motoda, 2012). WebA] &35 57
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sz

RXURPY 0 ) U DT
fo 1o HH o oF J
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o Hr
ORI

(o]

=
2
At
u
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Og(:,"
o
rr

2

8=
el -2 LDA(Linear Discriminant
Analysis)4} CCA(Canonical Correlation Analysis) 5
I o] TAA 7IHs 7N g gtk A
WHe A2A 7 7R o R RS 7 7T
oy 7159 3193 3HS Information gain 1|3l
Relief9} 748 HE(Filter) HHol A EZA Q1 H7}
EYE ARk WA 71 Sk gl 9
3 AT HE Aol webd BYS Brlske dy
(Wrapper)'$-2{ o] 31t}
SR L tF dlols Rl

=

oE dolE BRE o] 9171
wo] B dol BF £449 nrh o B
Stk o dlolE ¥R S4AHe dueE P
AT A2 EANSYAT gnelE
Aguaor Esel A¥Y & otk E A7
& BAMINAT dne)E 480l f3
Fole} BEsle SAWUE 22t sy el

2812 9] SCLS(Scalable criterion for large set)
(Lee and Kim, 2017)]t}.

ReliefF ®H-2 @ #loj& 27 $44
o g gol ARH AL 3t ReilefF= B
glol &7 QIZH2 71 HIEH o HFE A=
st A7t 22 SA4S ddstes ot £
AFE o] & AEst7] s FAIHELA S BR
71 Ajtste] o] & 283} th(Spolaor et al,
2013). ¥k, @are]E 2849l SCLS 941
WHe ZF glolEdd tigk £459 A g
sl A, Aldke] WHEAS wjA|s=
ol 719 e SAME R
Sdigletatial Hrheet) A3 SCLS
Z8ke] AEAS ot BFatA Frtst
g

2L
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>
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fru
>
[
et
-
A
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2
Lo
oy
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Lot

e A |

3.2.1 f{=gidE

9AE nlo]de HgR HolEe gAER
B4 dolE 2 Wksh o] WAl o)
@ B3¢ 9 Quidole Bk H2 Aedo] 4

stttk o]y g AFe HAlYY 7IHE #4838
A=dug 1] A E HnE A4S 4S5
o B dAFe V&Y gL =3dA HSE F
7] BdS F8f o AHE whod& AE =Y
Y 2l aRAE dFstaat ok
ANZ, 71E9] AFellA] -Fatal QFg A olet
I JAA = Bag-of-words(BOW). =R 2, 1F A5
AR AEHe HHoR | 2 3
Word2Veco|th. 7 7HA] Rl 2 7|&E FR A E
B2 HlaAT7) o] FHom, ol Kdo] ¢ 9
2] HFEA 3ut) ek ofe} v ol ES

Agate] F 29 2 Hlus & A7 P
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BOW= ©ol& g3t xdsh=
EA Toj7t A0 Yehde 24

Ed F-83lt) o2 SoliAl dolE WE %A
stal 54 BA90] Yehd ©o] ¥x=rl Wi, Wi,

W2, W2, W2, W32 UERdTia o] 31 WA thol
7} 2, T WA Tojz) 3, A WA Tzt 1

UehstES or|git webA, X =12, 3, 1|12 &
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Abstract

Recent trends in sentiment analysis have been focused on applying single label classification
approaches. However, when considering the fact that a review comment by one person is usually com-
posed of several topics or aspects, it would be better to classify sentiments for those aspects
respectively. This paper has two purposes. First, based on the fact that there are various aspects in one
sentence, aspect mining is performed to classify the emotions by each aspect. Second, we apply the
multiple label classification method to analyze two or more dependent variables (output values) at
once. To prove our proposed approach’s validity, online review comments about musical performances
were garnered from domestic online platform, and the multi-label classification approach was applied

to the dataset. Results were promising, and potentials of our proposed approach were discussed.
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