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Lee, Sangah and Shin, Hyopil. (2016). Stance Classification of Online
Debate Texts based on Discourse Relations. Language Research, 52.3,
511-532.

Recently, there is an increasing demand for the analysis of mass opin-
ions using online text data. In particular, many studies have focused on
automatic recognition of the main idea of subjective, argumentative
writing. Additionally, such automatization of this task is fast becoming
indispensable. This study constructed text data using debates in Korean
on certain political issues, and attempted to identify the stance that
each text supports about a given topic. We collected words which sup-
port one stance over the other and used them as the features for a ma-
chine learning classifier with a dictionary of sentiment words annotated
based on their polarities. We then calculated weights for each sub-unit
in the text based on the relevant discourse relations. Our classifier re-
sulted in a slight improvement with respect to the defined weights.

Keywords: online debate texts, stance classification, discourse relation,
Korean debate text, machine learning

LA &

A g ~E vlo](text mining)2] 3+ Fok2 72 (sentiment analysis)
5= 9|74 (opinion analysis)ol] gt 177} 5] o] o1 Qltk. 5]
AR ATe 3, A Bolk didel 54 Sol gidk A1Fl Al
%, =7, o 55 AFs o wAEte] 1Alo] TR, FgARIA] ofuH

*o] e 2014d M@ Aow FRAFAE] Age wol FAY A7
(NRF-2014S1A5A2A01011657).
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THAIAE Ak WRleE ofFolitt. i ARslEAgely AAE 52
SR 21 elM TiIES] 7ol ShltsliA, 2Rl el 2E AEE
3l thee] Se mjefsh= Zlo] ofg] Rofold FasiAlaL itk <lE ol 719
IR FES 8l el tid anAkEe] Wk vl ARl ke Ak

So] B4 F8 drp} AeRA] i Aojd, Aol olel Thsh o]
U @Il Holt 4 FAlel e =S Woks ol EEo] AR
=

EE AEE TR A WAl AgRAe] thea sle 4, 93t
S5 vws] B u) R O ofgt) ofis Eo] ZH= dlXER EAJo] Vel A
S =] Zhel Ao} 7] whEolrh. EES $fgk Solk= AdEEont
7} 22 2o via] FAlol tigh 5k FAI 71E vide] 54
& ol tRFI vehdtt. JEHe e 2t HEHos et
HkE SIs) SJ8) AlAlshs 27 ER7E s d-gEo] Qitk. ol
2Pt 54 het 2l tis £ 2R stz g 1 Fhlle] 714,
31, W= o] S(aspect)oll thell SiFalol & Aol B3t 22 S elRsie
TR2 AREE 9] H|ssst S aefgich vhd A1e EAR=717 9} 322 Ao
sl =4S 3l B2 A, IARAM AXEE AES 3 b2 gk
23] §38ksl 17} ofget. wielhi 71| AR CMA Y wgt dolut BA}
T2 mARe 2= Az | 248 3% gich

B Ao 712 2R de] B2 ¥3kE RS vjolsls o @l
A} =03 2Hedtar vjetslal, B2 el BEsh= |8l ) 9 =5 722
831 Zlo] Ve 7ol Wt opg} BT f83lthe A
UL gk B ol Heh 25 7Rk R sl AR 2] 715 JidS
=3ttt o]t gl 7o} W7 25 o|FE wolEe] BE 55 I 0|83t
54 FAlel el 1 2] ARstat she d(stanceys AFE0E 2, o5k
WS BRI ol S8k Adlogs 1 Sk WS ol8sisien, A 5%t
o] ER A5E VA 2 Aes gRlskek

B o= dlmo] R0 53] B2 B4 93} 122 SgskEe A Aol
o} webd ehdsla FHe gl rrs dAdo s Fx8lsly] Bois 71Fsdh o
2o g molsl 5 Qle FEE X ApHslete] 7| o] 7Nke] A3l Ftete]
1 Ao SIEEAE AR Ao 2HE Wit

B =] AL vt At WA 23ekE EEEE A 712 oyl
T2 =0 As2 St AFs P 257 ol disted 1k8] 71Esict. 33l
= 7 s S B2 s 2R S8l Tash AEa) Aldle Aks

s}

e

t]liﬂ
[TBOR
i ob Y o
gﬁﬁﬁﬂ@oﬂ
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B e el 43 1 A3 Are et Aol mREe s Se=
At 5 FAl] el =ofgict

2. 7IE o7

2R B2 AltEo] oW FAlo thsle] Aeks vle FskaL &= ARl
Wl = SAE ASsIw sk 9lREES I3kt shte] 352l A
tiste] A2 tE e Hole A7t Borg, EE AN At FA¢
thete] zh= Pt Hw, FEH W 58 sk o = e
(Hauptmann (2006), Somasundaran and Wiebe (2009), Murakami and
Raymond (2010), Yessenalina et al. (2010), Abu-Jhara (2011), Anand
et al. (2011), Ranade et al. (2013), Hasan and Ng (2014), Walker et al.
(2014), Faulkner (2015) %5). Somasundaran and Wiebe (2009)= A} 722}
2914 Alsubjectivity lexicon)y& o83}e] 2 Qo] Fgale] F8A9 ojig
LERE 389 I oS FESkaL A= AR 7 V) of s ARl
Holg & IR st 3T AXZS YEE oSSk AR o] 83kt
Abu-Jhara (2011)i= OpinionFinderg o|83}e] 2 tolA] 2718 vehl7] $13)
AR Tofel T SAE FESaL aAlo] Wekarr) she tlde Sohle A
T3t ololl whet shute] FAloll thete] MR te S Felke = ol
MBIOES el SHAHHS Bt ofeS Eeletaal ekt Hasan and
Ng (2014) %A] Hs=gE 2Fde]] Tisto] &AL tigAi), 8 F5 5ol wet fasket
o] P o)gatel T /H) A vk B2 Y-S BRI £
E22e AP ofE SR oe ek, 24 At due s
o]7] f1&k W8-5 AMlsh= Ao] dutaolnt. oj2fdt 724 S48 & =5 729
ATE olojA|H, on] ofy] & AFEe] =F Txo Tlete] 22l ERS
t}E v} JriLin and Hauptmann (2006), Yessenalina, Yue, and Cardie
(2010), Boltuzic and Snajder (2014), Ghosh et al. (2014) ).
2 A= Lee (2016)04 Aefgt Hsl #Ale] 7dS T4 o= wfste]
SISk, A elnHo wlo] Stk AZERe T el ¥ Se 72 ulad
214191 U (nucleus)?} 2242 Vhi(satellite) .2 TH3] 1 = Afole]
AE 2R 991 gl WAlR Agofellnt. g ks olFAl 2k Tele]
g3l Il ARl dEom AXZ A w=F TEE I AS BHoR
1k o5 shte] AR HolEs], 2 dtolpie ERS0] T il

]

O ofy

ol
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A s oldlel e AFom st stk

5 Y 1 FRE o] B ool

T EXo=2 gt & AFES o] A Ry st

gRet 2o A== oz st ¢Jut. Alistair and Diana (2005)= =3

E—% thew, 2] el He S o, 78, T8 Al 7R vrel

ST ZPE I oM S44, B4 S ' o9 tEe 74
ﬂﬂﬂr 733}t 38 55 F3shs Az (shifter), lﬂli g A BES AR

M 0]85}90c}. Zhang et al. (2013) 7 22 AJEHUSE FAF BAH 71AULS
F3kek= Slo] OMF/} T oS sxlske A :53.: FRlth= Hol| 2eksle]
$EBE H3h el sk 01:11 —’r— Y31k 101] wew Aue 2oz

Sh= 2ol o)y, Al AL, AR Z
21]‘*—‘2- ndgete] 2 Qo] ZU 2 3 —%— Zopfar o] th-gsh= A
=3t
I, 21E9(2010)2 7 o] veRt o8t gliE A5 R Tuslehe
£ TRt 7813 RS FEskaL o7]dl]l TAIE o13Ee] onigto]
d=lo] ele] HAZRI onlE AXske HgS sttt olgt on
FgelME FARE, F&oi], F80], ol T FRIF ARSEI. ot
ArEH2015) A 714 o)) APAS FE3goH, o2 Bl 3} vl HHS
FEshe 2te B3R skglrh o8t gRERY g s FEskaL, 160l 291
el S o83t T So] ZH= Y HGE kil Flo] How A4y
At

3, o ¥y
3.1. A=

2 o Lokl o] EESS AR Sl EDAelE TRyl AlF
SRz AH|2sg] ‘ol ot 54 ARTe] EE Al FolA|w, Algige] o
ol A5 ANES Aele] ofae ARishe T2 Agick aFel 4124
Aol thsl BRI Q= e FA T 7K ARk B zizte] FAlel
ageh= ArES TEFsl] FTHAE 3kl 2 Aol Aol tisl e
W 3 of= ol SHF=AT TG o] FHe B ARl A YA

1) http://bbsl.agora.media.daum.net/gaia/do/agora/issue/list?bbsId=I001.
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Ao olEste Qaeize] FE 29EEr) w|, 1 FAls) el W ApkE
o REE ThE E 104 B vleh 2tk B o & 4397)e) Bl AN S
SsIgiont, agel o] wsl T A1) 2EsA ek 2574 Alelst
of 4147h9] ANZL o Bt

E L FAlsh P30l we Aue] 2
FJ(PRO) HH(CON) il

ZAAz 2871 2 190 70 260

7} 15EA] v 3 42 137 179

& A 232 197 439

‘ofarp o] AXEE AlEt Ete] 7 BEE ofFolA] itk TIEA o= AMAPL
BE Al thete] et gas 2D ¢ 7 Hof gled, o] Aelr=
K22 Aol FIATIA ko] Hae od WAlE FAlete] Wle A=
sk

oA I ABETE st oviE ddH o vehls 7P Ak T@9iE
471 Slell, 712 Dot He funit' o] AAE FEoE Ao B Eelshs AdE
TSIt hte] dels 2 7o shy H(clause) Aol whet Felohs
Aoz Aofetoitt. Haghe] Foloh AP ZbolRl £ 74 AR s He
shte] ou, gt 7A|e] ks dateom = 71 2R e w7l 2t
L Azben. 2 o] Aol A rRIAIR g Jefele] dekd ol
Uehis, v el doPh v 24 il B 7 FelA] o Z0ke wnite &
ApPgatarat soict. ot Higk B 728 Tk AE vskEaL skgle,
shte] ofuls ofF= Hl FAPF glom Eeletle W e o] yehaa) sh=
o7k ARIARE Afollis B old FefehA| 9L ol FHa ©9lR o]8skt
ot & Aol dak sk unite FHll, SAR R Aokt 71est F8e AXIetH
71 o], o3t units W A AP AFeo = Alglshr] ol sl
7ot A7 FAPE v oleeug B dTakle FEeE Ao, Eelshe
e skl

webr] shte] unite F AAE HE Sl shue] 2 ol ol
Aol F+ & szt H1w gtk o]FA EelE unit2 Holx g ed} Tl
et dxele A, Fella 4 Ak A7 7719 ARE 7 B shye]
AXEE ofrle] Tl wet Eeldt SelE2 v 3 29 Xo} Zo] yehdt.
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£ 2. A= sHE ofF= unit 55

0 #7180l Jofof Fct.

1 4 7t Aol 475 22 giA olol~Tdod 287 I} 2 A AF B U
27|17} Bl

2 ze7)Eo] gloy go] Bdskx

3 ddel 2 gl 2ds 2 2d7)1% FHe] tyva XY Bged

4 287155 7 7 919 Yysld do] ¥= gl Huth

5 TAle] AAR 2el7)5 AAEta Helshs vk wixlEid dAlRE A7 A-s A

FEAL F& A 2L

ek o2l 3F 3o w=H, A, P Rl wet AEe] Hat Aeolell Aot
giohs 2t & & Sl wlebd ArREe] 54 FAlell disl wlsfsle ke oiEsiaL
2F g ul, ArfEe] o] AP o] a4 283h= A9+ jie ZoRkaL et

£ 3. Ar=e Ht Aol (unit 7H)

Z3(PRO) Y (CON)
AAz 2871 A 7.8684 8.0238
S} 1A vt 58 7.9714 7.8394

3.2. A8 B4 Hat

3 AT glol 718 BE A2 e, APIEe] Tl el =55k
A S YPE B Sk ek ol 9, 2 AXES Wl B A

4L Bal 1 ANl Foke YA EIsh AR TEs 1
e s 2o JehiE ofe 17 19 Uek

[¢]

< A2 S Holpv] et eeAle] o] gtomz, of2fil AlRE AFFos
Aefatr] fleir= 2 A o] Basitt Al Folk= ¢l 31004 Aefgt
2ol w2t 7AEE unit TR BRI ANES EeE sl A ofFe
unitEe] FEE 555 ol EoR W RIS £ e Y Abs BF dae
o HF A oz At

U WAl 2 Aol thek Zzte] e ek ANEERE, T S
AR Zhe vl ggts] meielel dbdEls doles #2351, 5 71
S5 DAlelM AR AR 552 7RIS ol$Al e Wl FElo]
=i DolE2 o] AAE StelM ES8ske Wiwst o 9 A BRE
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S A F sl ik

R 2 AA2 Y Dol
TR 3 4E o e
ZHER|: st 20| 2 2t unito] SR 5

wat =43 ZA9k 1] et E22e] AR meela] Quiets, ofw thol=
3 AAY 2 ofn] e 7L7§£ =R o]——— oAe FHHo=

=

W3 &= 9)ck. B A4 Jang and Shin (2010)914 753+ 744 o13] AR
olgste], A AE i ARS flg AEES TS

£ Aol= oA Aefst 7\]‘“’*"“ @3} AnE #8sto XPE i darels
o] s FPS HIitE EES S8k 2ol EAH o e B 2
fraskstaL, ool 7|gkete] =% :r%‘_«] oA unito] 2 QK] Zh= T8 EE
Ao Ut & Zolx] T8 unitdFE 1 kY| Tof = 11 o]
o] AXrZe] AR e digo & s 71A Flofgar AP delE
Utk 2 = shte] Aol AR el tisl o] B2 JdEs 7S
2le} o= unitdh 294 982 unite T8k 7ISAIE Fofetilt 3
o] 7}?X]E QoA 7l 7 71A] ARl 88t AbF U R darelse

Tl Ego] HEE a5t

ol2igt A=} 7}3“74& ol g3te] ArZoe] AAsh= s AkF olEsh| Slst
o 7Alls BES ARESISEE 2 ol 753 AlsE Shsseal A= ARES
A & B3l 34 Support Vector Machineg £3) o] Folxich
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33 A4

2 P BEE sl A2 A% P ¥R daeEe /s mae
olgatlom, WS clEshe dlolhs ANZE olFf= dols

AXZol YeRts |3} g, aFdME =359

e s FPIeel A ke 4 ool Jistalch

EES 918 2 ofwl Ao it o7 sl Igtoleh B 2o
oL, olels B Hlad 2 HPsRe dolso] EAlF ok of| ozt
A0 WS $I8) Ao AgeRe Aow, BES 918 Bl Aok
S e ekl Fgolt T3S Slshs Fa 2710 2ol wojgo]
s ol

ol el vl e 2 ol S YALE A i e
=, o] F4A] heS Uehll v 2 ke mlAks ol olgstat sheik
| DE elas 1 o % A sl dele el o)
=i, eol27) NS 2l 71A7) eItk weba] Pl el R
54 QB & Do) B8R U ol ol 2T, AT
4, w9k, ol FelAt Uk 4 Sl 1A )5
ASISI olefl o] e e Aol Aoks 1 gl e

)
)

Al EHstEZ AP A 9 EFell B FA gon, o352 Weivt €
T Atk

Ao F3el= tholZ Aeisly] Ysiis WA Zold FA170) s o)
A3 ZANNG, NNP, VA)E HA4s}1, o]d] sd=l= o o]] g5t 21

TP S-S AARIEe] 1L gk ol8Sisik. 53 FA) g R el vehbs
GolEe] e s, A Hoph 4 A% e 2ol 2 499} v
IS slEishe 2o ST B9E Liro] 1kl el o] F /b uiesel
12 obelsh 2ol A,

jud

2775 H =

5 Holo} &Y ol = ek Bl
5 Hol7} Blh] oA S HlE

9] Aol wk=H, o] FAof| izt vitheh= SH Zdehs 20l B A5 221
cojo] =1 7h>— HlE 32 180 =27 VAl vk 58k 3deke ]

oll
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=HT ghlske el 2ol o Bol S8l dWole 1 21 7 E HlE9
Fro] 18} 2o} o]FA| 18 7o R Tofes vrol, 54 ot AXE tellx
298 W 23S TAE AREe] FAl] thgh ‘FHY o e il Y=
247} e 7 del el e B5-S AJoBlolt). ol#st HRel X3 dols
S B A7 E 9 dof(stance word)glal o]E Eglom, ¥ 4= FA9}
2o gk AxEe] o] Rl e P dole] BEE S dFE HRIh

E 4. A, Yol W A o] o)A

ZH3(PRO) uJ(CON)

A7Ae] 2471 | e, F=, A 98, S 2L | oA, A, R, sk, dish,
3] 2%, 2V, 3, HAE, - =%, W, 58, ¥, AR, -

S A |, vk ik, 7)38), A AV | ], N, R, B4, AR, 29,

Hpl &8 | oeERE, W AT, S - s, A% A, AR, -

5 A P 1eS Sakesl AR 5 g A%, F ol @ Ze] Yol
8] @A okt vk 3 Ze] Yol ek AAZM sk ol
2 gl o] A% Aol 7Fst vige] ge 912 4 gl Slo] BE b
W Hol Fo B s1Eo] A £ ok wWebd ofelet HofEE oo 2}
Wl tiet 4 oo ZYH=S sk

Tzl 54 FAlo] thele] Badsi Fol 24 ol A5 2ol Tl
Zaa7] 40k, o] e ol Aol gk BEE] Fole w2 9%
Uk Hol7} vie) gJgel ol wolurh o] M, s AN
1 Al sl e ek F58 4 9ke Aol ol weh ¢ ol
QA1 W ofslol, 2ol vheht P ol A of= Y-S XSS
FeieR=A 1 RS AR shsch

-

o

rlo

lo

3.3.2. 74 of3] Hlwr

22RRlelN =53 HlaA AR P4 BRIl FAll tal Aaiolr
ARl 7kt 2= E9E O] Q7= SRR, AXS AR A Lol it
A 7Rt TS oA Fol Wl thek TA= AR A7t Bk ol
agshs AA A= Wi dlile o (D-(3)3 At

(1) 27gelld 77k vgjeie & wf e ot Slsuy

(2) 53] ofF vlold oA Wz A viARE A4 u) B st
Eiigisd

(3) 2Ael 2d71E floy EHss.
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gt Aol wolrt 2= ] 54 AAPY vl S5 o R FAof tisy
ArEe] Yehlis o] Waks Akl Qg 7Fes/de] EAgIT) webA] ofd
A APt U AxZel B Hlolu Edsl=AE AR o] 88 = lozet
AZ¥eRdet. 29 o1$k= Jang and Shin (2010)¢] 753+ gk=o] 744 019 ARdel]
SAlE 7L 018315t o] AFHL 524979 Skto] o312 7EA|n Zhztke] o3l
= FE4 2 e mE FAF BlF 23] 9o, 1 ofvle] w3
e Y S48 2 ZleR R ok sl el YlErE v tars)
3= W8-S 7slsl= intensifiers} vt ¢kslA|7|& shifter, Z2EA12] g0
33ek= modal affixs Z3I5H ofe] F9] of3E Aefsle] 1 HES 75319
o], & AFelrE o& 7he] At FRETR= 7} o]} 2= 352 540l
S SISty T3k dolEA T15Eb] ofele FAk sidsle e vl
FAF B8 7R ste] FERsieleng, o i Wl ofgds v

REE ol$= Alel=e] 97 whelth

3.3.3. €3} @A) wE 715H
EES 9lgh 2 Sholle delad) she vis 7P sl ekl FEa, 4s
S A - S ke FHEe] EAlgkt A58] AEQ] ek 2l
S0l webrs FAeE A A gl o] REV|E st 53, AR[sla}
sk T vHll=e 2AE AFshs A= k. o gt Juishs delxd
TIIAY FFslele} dbdshe W8-S 218sh Bl == Isl] gk Aotk

oA v|aA] HAAR1 W8-S UeRiAY 22 ZAKQ] g vhlisle o7ds
AEdh= unitS, Welarz} sk= vlE FElEl YeR b unitd) Sto] FEsial
717l S5 Aol wkedslr ol St ek 2elM] R8sk do], 53] 21 7Fs e
HIE-S o] 83fe] 531 oI Tofes FAoR 2o] ARshe ] Waks: it
sharz} 3w, v @ Z93t unitol] E3HE ol 1 BIEg 94 © S5
ol & Zlolct.

uebA] B ATelxE unite] Fowe wet 7R iES E=yste] Abdo]
wf= thofEe] Wil ukdsloit). F938) unitol] E3HE thojo] Wied== A2
o7 o] Fa viE #¢Fel W< unite] F3HE Tole] Biw= Afjzoz
dojzmgli= ook, & AFtellx 7heAle AR 'e AARRE gssste] d2
FAE o|&3F3itt.

Lee (2016)2 ©3} #AIE ol83}o] E2S 93t AXE 3F BHG o]F = =50
TEE TS5 AEAE FA0E 9 7] FRE ofgste] £ B T Al
sl AE oS3laL oA ddste] 19 29} Zo] kel 2o Fgehs El

o, M

Lo
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THE EHE Aolk

Er] Pz Jold] shte] wot shbe] 4 wE P hEE Vi B9l
e, £ le] g ol S B AR o BAI oleld Ba)
Wi Ee2ohs vid 48 42 ol APt A o3 =35
sfstel Fske WL RYSI A0, 1 =Fe] Heos & 8l Thet ol
A, B, o) A, ukE, A3 A, Q) wh o] T

Giving Proposing

a Reason o an Alternative
Providing
. an Examile

TGIving Details

A

I 2. NS =5 Hekell e & oA

Lee (2016)clX= WA E&F Wolld 5+ 719 unito] M= ofu|Hog dAE
7R JEAle] offel wet ‘O’e} X' F 7R WAES A Vet ‘O'=
358 WS T unito] 22 U8 e I, ol @ Zo) be @
29| 39| Yol He HE ekt vhd 22 S SISk unito]7 )=
S A2 ARl BAE T A 9 A9 KE BRE. ol gl
2= AR subtreeS T3 7 9L, F unite ME F57 S90S ok
o] = 71l e52 Baf o|FoIA|H, o] -7 A= Convergent Relation
Ruleolgh= 75 11218 o|&3te] AAgit. o ‘O'2 2R7E HAE st
MEZ o R ofHl FAIRIA], = ‘NN, 'NS’, ‘SN’ F o= Ao &3=A1E thA|
5oz ddsiA o

T AR A B IelME BA f3ol whE o3y xjEo] FashA| 283t
ok #AlS] AFAR] FEOlE ol dlAl, Bekd, tid, A, AR ALY, SHA|
Zgh, dA, 9kt Fo) Qltt. 5 unit Ato]o] A} o AP F3 ol ekl
ufel 7} unit M2 ohE FRe] HA(explicit) HE ofn| 9 A& FALE 3
Aoltk. Yo} e AR ER+= unit 79 ‘NN (nucleus-nucleus)’, ‘NS
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(nucleus-satellite)’, ‘SN (satellite-nucleus)’ 5-¢] #A|o] thiEFol Z4z &3ko g
A S B55 = ol 7Pgslth =8 sd telME F unit F
Uzl 95= Zlo| 2dst ot H4o], AMso] 55 2HA| e i ke Edsted]
o U8l o&st 7ksAdo] =2 A, T 7He] unito] 22 ] g e
7%, 1AL 7 unite] 92E o] AL ofFe] 4 58 W ERE SIS
F7HR] AR OEdt). Bl ofggh AEES o]83t Ak R ARE e
2 Aoyt 112E o] 83t AYEE Fo|a} st kel e unitE7]E¢]
HWAE AA &3t 1A dSsl & AAES thE units Alole] B oS
olgstt. fIxol| we} HteA] ‘Xo] A, & A ARAde] Sle Al J&
FHb) gl A9E 1S Bl sk Aol

o] el F 7] 2 e Hol AR Bo] JIEAE ERIshE i WA
Aa=a, 22 w9 Yloa] o] Sle ©eEel tiske] ‘NN, 'NS’, ‘SN’¢]
Al 77 dl2Eo) s E 12 U H4 ©9le] @3} @A} et ol
= flox IS =5 ] AR RES, g2E) Welaa) she FAe) Awst
8o Azl 7iHkste] Al 71A] g3t AR FA F2 Aolal & 4 rh
BE AN FEES 7S @3t AR viedslr]dl= Slsy vlole e A7t F<st
™ 78 o] EAIZE EAIE | whol vlaA 7hekgh k9] idE o8¢k ol

°olg ©3} WS 77 11 39 (), (b), (O =43kE0 ok

A T i

4 e Ny . .
unitl unit2 unit2 unitl
\‘x__/_\._,/] &_ \ /)

(a) A NN Relation (b7 A NS Helation (e} A SN Relation
a9 3. g3}

WA NNE 7 e 24 S 7} A2 58 2900 Jowd 2e hes
Uehie 398 Wik NS Hlol s #4olt 77} 2ol Aol el kel
V-2 AR Wlol, SNe| 739wl ol Sk olt 7} sle] 2t
o] AAAI2) oJ7lo] glo] Fi=jel g2 Wl ek A5 NS} SN = Az
Z90 v £41 wie ek, olels 4 dde T ohe] w e
T} 28 ] Aolg Uehich B¢ ol 9] ool sigshe B
319] 1ol T3 Zurh APl Bl sk ulel o el Zlefsla, 519)
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e 1o ojste] nlid PAhEel WaS Btk ol el Aol o],
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precision recall f1-score support
CON 0.74 0.74 0.74 202
PRO 0.74 0.74 0.74 212
Avg/total 0.74 0.75 0.74 414
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el O 28 Al wE BEE ) A2 sk 7d-(Stance + polDist),
W wolok HY ofFle] WiwFE 3 Aol wheddt 7-{(Stance + polLex),
a2]ar A AF3E Al 7R AEE B EFAF] 79(Stance + polDist +
pollLex)®] 4 #Fs &7 A¥ 23t A= BAIEo] Stk

1A o7 dhole] o vk whe ¥ (polDist)E H|o] 2219l o whol
W= 2pde]] tiete] gk A, HIAE 2kgl| 23H AXEe] s e
2 wFshe 499 recall gko] 0.7404 0.75% “d58h= Zhe ws # Uitk
Jeh} YR 253 wle] precision Zko] 0.74014 0.730% 7HashHx, Anks
02 fl-scoret} ¥ o] FaQl A wlojxgilel Hlate] woll &=
HskE 7 e A= E‘}E‘ﬂr B9k 7 o13]e] RleH(polLex)E Hloleielol] tfs}
of AFsiske wl, okl Beet rRIIAIRE AXEY s W os RS i
recall gko] 0.74014 0.76°02 3¢ 21& & 5 Stk 22 Sl 7 714
o ol BjFEh= precision Fro] AE dlteleit). ool wht HFirAdl s
Q3]e] "ol Zle wEt

A AXE W Azte] S Uehie Tolo] AR et 7 ol HierE

W o] A w 2gteto] 11 g H3kE wi(Stance + polDist + polLex),
Eﬂi‘E 2Awe] Ares Wl dor sk 7499 precision #to] 0.75%,
recall Fto] 0.76 0= 77} AJ<3titt. of= 91 ARdE] U] 74| Z3toll thate
AR 23 T 7P =2 Rty 28y 22 Y 14101]/\1 ANEE
Yoz BFs 7 fl-score7} 0.730=2 43 slgsle], F 799 Hgto s
ekl A Adee 1 WskEo] A Fefvlgh ol E%" A Z3ct. ol
2 371 7HE 7 A, S 9 dole] oA Rkl whe Rk 7
o13]e] Wm T2 Hlo|2EpRl o AREE o whofo] Hlwsro Hlgte] As
A 71eofeiA Bl Sl Blo® Helrk

F 6. 7FAS A8 2 AEES] 7)o Bl

Stance (baseline) precision recall f1-score support
CON 0.74 0.74 0.74 202
PRO 0.74 0.74 0.74 212
Avg/total 0.74 0.75 0.74 414
Stance + polDist precision recall f1-score support
CON 0.73 0.74 0.73 202
PRO 0.74 0.75 0.73 212
Avg/total 0.74 0.74 0.73 414
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Stance + polLex precision recall f1-score support
CON 0.74 0.72 0.72 202
PRO 0.73 0.76 0.74 212
Avg/total 0.73 0.74 0.73 414
Stance + polDist + polLex precision recall f1-score support
CON 0.74 0.74 0.73 202
PRO 0.75 0.76 0.75 212
Avg/total 0.74 0.75 0.74 414
g ol & 7ol BAIE A2 ffe] Wl 7] Aok S Let 25 el A=
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S9lol mE el Feolh APISH= 1A At 1 vk si9le] Rl v
Aole] PANTR: Fas5PA Tholdek & Zel7] uholch

£ 7. 7FAE H8% 85 AREe] 7)o vlu

Stance (weighted) precision recall fl-score | support
CON 0.75 (0.74)| 0.76 (0.74)|0.75 (0.74)| 202
PRO 0.76 (0.74)|0.76 (0.74)|0.75 (0.74)| 212
Avg/total 0.76 (0.75)|0.76 (0.75)|0.75 (0.74)| 414
Stance + polDist (weighted) precision recall fl-score | support
CON 0.75 (0.73)|0.76 (0.74)|0.75 (0.73)| 202
PRO 0.76 (0.74)|0.76 (0.75)|0.75 (0.73)| 212
Avg/total 0.75 (0.74) | 0.76 (0.74)|0.75 (0.73)| 414
Stance + polLex (weighted) precision recall fl-score | support
CON 0.75 (0.74)| 0.73 (0.72)| 0.74 (0.72)| 202
PRO 0.74 (0.73)|0.78 (0.76) | 0.76 (0.74)| 212
Avg/total 0.75 (0.73) | 0.75 (0.74) | 0.75 (0.73)| 414
Stance + polDist + polLex (weighted) | precision recall fl-score | support
CON 0.74 (0.74)|0.72 (0.74)| 0.72 (0.73)| 202
PRO 0.74 (0.75)|0.77 (0.76) | 0.75 (0.75)| 212
Avg/total 0.74 (0.74) | 0.75 (0.75)| 0.74 (0.74)| 414

unit Ajole] 57 Fzo] Agu MIe)e] F5E T 712, 31 unito] 9]
unit} <8 B0l i) op el o Wlol glimle] oREle 1 PR Srow
31 gl Unit 2ol I 4 Q1= 93} 3 vlg Dasie), e Je
IREE Fe 7 7 ATk wele] 712 Bold). ojE So] 44 W ol
B, ol A, o] A, B sl 17, B 3t o] FRe el W)
F50] Z3lso] ok 3 B Aol AgE F 7] F1EAke AR Rl
v Ze olAls} AN ARle] 1A AR FREA ghom, o Aol
sl ol wlom Agsigoe 25,

oleig B} Wrle) e 7 Lee 2016)014 Aolaln A%F ol&d AL
Moz dek. S Ao dal Bllel BRE AZe] Eg T2 o
7 7o) wmEsh 5 Wl Q= A9, Sk =7} Hle) At Asle] Sl

X



HRlHAE Tfkez of (22f0] EEoJe] 9y #4) of7 529

78, AL okl vt Hel At Sefdl Sl A To= vluA Ml eR
LRI B delids gl ]l dAPE SAehs 3 eRke aLefskaick
ool tafl = tf AT Hsh Bl 19 e ekl o wlet v 7
7FeAlE Aoithd 43 7EeAe] A8 e 48 ¢ ez ZdEdh
a2 =) e v Augk @shAlzls #40] S0 dad Aotk
Bgk 2 Aok tideR g nie 7 7] FAll| iste] A3k 414709
ANER ofFolA] Siet] ole S3] & iRl & 4 jiok S5 HloEl7}
SHoHA X 7AF Alsdlo] Sk Aee € o gle Aotk olE B0l &
AT 3.3.10 2kskd]d wet Aks 323 A dofe] ol FAlet
WA G v FesHA] e wo] S
ol A Fds F7]e] e ke ¢ vk EnlEA] X3 A "ol ol

MR Y BR Bl Peols 2 o] H slelrk

il

5.4 &

B =R Laje] E2&Fo] zh= 329
= WS ARG WA 54 A jgh F3A
HI~E 2125 FEII9E B8k she] 22 o] FE T o] whelEe] 2
1530 7+ ©loll Fa=hs 7 Al o= AXEe] HEHe
2 et} k= vl wlgl 25k 7P St el Faia ks siisle)
= i

(i
)
oX.
)
N

U= B i 50= bl < Sl Aol 2K Zlolrk AXE el Yehdhe
et @7 Bl 2l Zitete] IRk =5 Tt el TS AR TFsshl
3laL, o7l & 2o 7]ofehs g2l B S8t HER TheAlE Aefshe
Ho| AdxgA #t. ols of3] 2hele] Arels FHoE & R 7k A
28330}, EEgel vehd )it ojw) AR woje] Rxo) we} 21 7ksk
1S RIS o2tg TIeeR I wole AdEa Aofslgint. ek 3,
R Sg0] EAIE 2 ofF] ARdE ol83te] Zeil ARSE wole] 1 ek
A AR WEgE ¢ SISitk o) AR 71| S Rl vl Abs
Aele Tdehs Hl 2250k

ol T P AT R A= Hih WA ARE whgstel, 194
W et Adsel Pdo] U WAD 5 Uk Sk 11 Fde] et
oA WA 82 Eolrt. ol |Et WAlst ol mE =5 AL b




530 ofyo - Az H

53] TS 2307] TREOTRRL ogelE 4 Slek. el Al AR S5t
of U A Fs} AAS PSH Aol Baskh w5 B Aol ol g
Foimo] 7P} st e glo] 58] Acku & 5 g7] il olzle]
P wole] 32 Bl RE Aol gel 8l ukeg, Lopr} ElzEe] g 2R
WA A5 ke o S 8RS /PR ik aeEE ts 9
o] BlE S A mols o] Faste, A BEel Wiok & Zelch
w5 ojo] olele] Yol TEE EE ARS olgd o= ol F] ofold
| o5e Agole). 53] fho] B2 Aol vhek g 2] wlel gk &
% Sk olol we} Qo] o] 83t Wit A2 AP ofedn, B FEele] $83
oha sefehe 7 et SR aleh web dek At 77 S s
W] Slete] g ) Aol P54 1ol i A ke At o DS
ool 471E 7oyt

(o

N

23

Hd
e

Abu-Jbara, Amjad. et al. (2012). Subgroup detection in ideological discussions.
Association for Computational Linguistics (ACL), 399-409.

Anand, Pranav et al. (2011). Cats rule and dogs drool!: Classifying stance in on-
line debate. Proceedings of the 2nd Workshop on Computational Approaches
to Subjectivity and Sentiment Analysis WASSA, 1-9.

Boltuzic, Filip and Jan Snajder. (2014). Back up your Stance : Recognizing
Arguments in Online Discussions. Proceedings of the First Workshop on
Argumentation Mining, 49-58.

Faulkner, Adam Robert. (2014). Automated Classification of Argument Stance in
Student Essays: A Linguistically Motivated Approach with an Application for
Supporting Argument Summarization. PhD thesis, 232.

Ghosh, Debanjan, et al. (2014). Analyzing Argumentative Discourse Units in
Online Interactions. Proceedings of the First Workshop on Argumentation
Mining, 39-48.

Jang, Hayeon and Hyopil Shin. (2010). Effective Use of Linguistic Features for
Sentiment Analysis of Korean. Pacific Asia Conference on Language,
Information and Computation, 173-182.

Kennedy, Alistair and Diana Inkpen. (2005). Sentiment Classification of Movie
and Product Reviews Using Contextual Valence Shifters. Proceedings of
FINEXIN.



HRlHAE Tfkez of (22f0] EEoJe] 9y #4) of7 531

Lee, Sangah. (2016). An Automatic Analysis of Argumentation Schemes of
Korean Texts. Master’s Thesis. Seoul National University.

Lin, Wei-Hao and Alexander Hauptmann. (2006). Are these documents written
from different perspectives?. Proceedings of the 21st International Conference
on Computational Linguistics and the 44th annual meeting of the ACL - ACL
'06 2, 1057-1064.

Murakami, Akiko and Rudy Raymond. (2010). Support or Oppose? Classifying
Positions in Online Debates from Reply Activities and Opinion Expressions.
Coling August, 869-875.

Ng, Kazi Saidul and Vincent Hasan. (2012). Predicting Stance in Ideological
Debate with Rich Linguistic Knowledge. Coling2012 December 2012, 451-460.

Ranade, Sarvesh, Rajeev Sangal, and Radhika Mamidi. (2013). Stance
Classification in Online Debates by Recognizing Users’ Intentions. Proceedings
of the SIGDIAL 2013 Conference August, 61-69.

Somasundaran, Swapna and Janyce Wiebe. (2010). Recognizing stances in ideo-
logical on-line debates. Proceedings of the NAACL HLT 2010 Workshop on
Computational Approaches to Analysis and Generation of Emotion in Text.
Association for Computational Linguistics, 116-124.

Walker, Marilyn A. et al. (2012). That is your evidence?: Classifying stance in on-
line political debate. Decision Support Systems 53.4, 719-729.

Yessenalina, Ainur, Yisong Yue, and Claire Cardie. (2010). Multi-level structured
models for document-level sentiment classification. Proceedings of the 2010
Conference on Empirical Methods in Natural Language Processing, 1046-1056.

Zhang, Qi et al. (2013). Discourse Level Explanatory Relation Extraction from
Product Reviews Using First-Order Logic. Proceedings of the 2013 Conference
on Empirical Methods in Natural Language Processing, 946-957.

I, AE, (2010). 3 017 B} Akl oo vhe] kg o] 8%k sk S
A28y, TR, 21.4, 669-69.

QAF, Argh (2015). T B ol8e Y B FES B o5t BH FEy,
FOIEIA RSB =%, 16.2, 41-48.



532 ojel - aH

oPdo (A 142D

08826

MeEWA BelT Bekwl Arieta lwviel ojste) uhiag
ZAA-H : visualjan@snu.ac.kr

AFH(@AAR)

08826

MeEWA Belt Bekwl Aeriela 9l
ZA2R-A : hpshin@snu.ac.kr

o
fuj
]
re
)

Hedal  : 2016, 10. 31
TFAE [ . 2016. 12. 13
ANZEAR . 2016. 12. 17



