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Developing a Korean sentiment lexicon through
sentiment score propagation of English sentiment lexicon

Park, Ho-Min

Department of Computer Engineering

Graduate School of Korea Maritime and Ocean University

Abstract

Nowadays, people express their personal feelings and opinions on social
media, and such the posts or reviews are frequently used as the data for the
sentiment analysis to order to identify public opinions, market trends, and so
on. Sentiment analysis is the automated process of understanding an attitudes
and opinion about a given topic from written or spoken text. One of the
sentiment analysis approaches is a dictionary-based approach, in which a
sentiment dictionary plays an important role. However, many posts on the
social media cannot be analyzed by dictionary-based approach due to the
absence of sentiment words in the dictionary. Therefore the sentiment

dictionary should be expanded or built in totally new domains.

In this paper, we propose a method to automatically create a Korean
sentiment lexicon from the verified English sentiment lexicon called VADER
sentiment lexicon. The proposed method consists of three steps. The first step

is to produce a Korean—English bilingual lexicon using the Korean—English

_iv_
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parallel corpus. The bilingual lexicon is a set of pairs between VADER
sentiment words and Korean morphemes. The second step is to generate a
bilingual graph using the bilingual lexicon. The vertex on the graph is a
word (VADER sentiment words or Korean morphemes), and the edge is a
pair of words, which are in the bilingual lexicon or belongs to synonyms for
the same language. The third step is to run the label propagation algorithm
throughout the bilingual graph. Finally a new Korean sentiment lexicon is
created by repeatedly applying the propagation algorithm until the values of

all vertices converge.

To validate the sentiment lexicon generated by the proposed method, we
made a dictionary-based Korean sentiment classifier with some heuristic rules,
which is quite similar to the VADER sentiment classifier in English, but
most of its rules have been specially adapted to suit Korean characteristics.
The resources used for evaluating the classifier are two Korean sentiment
corpus: news article and movie review. The accuracy of 81% and the F-score
of 72% for the news article corpus and the movie review corpus are
achieved, respectively. Through the evaluation, we have observed that the
proposed method is pretty good and very effective. In the future, we will
have more experiments for comparing the performance of various approaches
like a machine learning-based approach, a deep learning-based approach, and

SO On.

KEY WORDS: Sentiment lexicon, Sentiment analysis, PMI (Point-wise mutual

information), Word embedding, Cosine similarity, label propagation
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Fo
B8 2vlEZ(smartphone) &2 417718 Rgo 2 AFHES Al FIHS
Holdo] Holeet HARE Aitsta FRIH tHEFQ &2 HELA
) H] 2 (social network service) AFO]EQl #H o] 2E(Facebook)o A= 189
24TH7) o]Fe] ARRlo]l &2t i, EfH(Tweeter)ol A= 18T 35570 9]
e ESl(tweet)o] AAETH EZF 7 E(Youtube)oll &= 12T T 4004
Hel M2 FFdEC] =8k sl 708k AlZHe] FFdE0] AHE
ok, vloks = ¥ H o] B (big data)e] Atk & ¢ SlTh

olggt vlElolH Y AlthellA 71 Fa’ #AAE A YE HolH &
oA gH] A= HARE F=
gk HolH Y JFY ¥ AR
Aol B ol A e loF A&
A7) wZolth. wetA] Hld ol H
st= JZlE 9Al F8sit B =aodA
(sentiment) HHE T-FH IAES #A48}
analysis)oll A<l ZHAA A 2ol thsf &0

BARAE grEdA Ushd A% Ee wEAe HE, o4 53
2o 2BA ARE FE5E FLolth A8 Aot £A o
=5 Q3 wofsty] RO B BAolY A% 5F W B O
Sopo] FF g ASAY A AUR FofF & Yok 1o
B Ee e T F gom BAo) AgAe Axde] BF BES

1) http://www.go-globe.com/blog/things-that-happen-every-60-seconds, 2017

Collection @ kmou



Folo AR ol= A F 7HA=E, A 716 {3 A sks 7] bk
W o] QTH(Gilbert & Hutto, 2014). ¥ =F°& AL 7]dk wbyo] #AA3
ok ARA Z]HE B e 7P ALH(sentiment  lexicon)= o] €3t A
(polarity) =2 HFE ©olo Foste= Aot destAles o4, 74

of FAolv HFE 7 dojrity B AU(Gilbert & Hutto, 2014;
Nielsen 2011; Hansen, et al., 2011; Thelwall, et al, 2010) Z}“d(arousal)3}
A ¥l (dominance)®] Al2]stAQl SHS Frlsted thaAQl AFoA A
< EA435}7| = $toh(Bradley & Lang, 1999; Warriner, et al., 2013).

ol gt A E AAete WS JAAAAL S T3 AR AE W
A% A4 ol ATHGilbert & Hutto, 2014). A5 0.2 AAFE
2 x7] ARE AFESEA F 9 o](synonym), HFS|o{(antonym) 5=
st AP S SAstAY, o]Fdo] AMF, TSR] TS ol&s 7|AS
1P ste] AT, 2017). JGEAL= %5]1 A2 AP 2 T
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73 w@e] HHL y_o} QAT HAHE Foplol A o7 FHE

Zstal gARSE WA olgtal B HTHTTARY B 541801 Ad, 2012)
8 EE AAEAS 92Eo Yed AAS EFAY FHFst A
A ARE vtE 7les X3 F& ouE AR A S 92E A

FEWHS dYule ‘T34 A (subjectivity detection) THA o] T}, Al
‘?iaﬂ GAE 7 HAAdA Ayd H2EE FHo|Y BAHOo=E EFSIeE

[
>~
i

A](polarity detection)’ THA| o] THAI A, 2014).
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Al Aoy Byl 7 9 #ay e BHE xS lon,
B 4 dubFl Atdoju AR dInkE x3hetal ATk sHA|
T AR A HrF A, FHEd &Y "92EV 3 AEE 23
st Zlo] oty s 28 ABAQl W& diEd ol 2%
HE A% AthBruce & Wiebe, 1999). IHBEZE F3HA GRS AHE
Ao HAE HAHo] ofd FHAR FAE A7|7I= ok IZARE o
Aor FHAQ #Ho A FHs= 457 B W A 3t
AEAM e AAY AR FHAH BAE Fdst= AU g A S,
2015)
71E9 F84 "HA= FE 1A <5(machine learning)9] ¥ WHE<
Sk<5(supervised learning)< ©|&3tA( T &AM dHAF 9 22 &

A &=
A FAY T@olEE AFEStY =R e FEAE EFSATHBruce &
Wiebe, 1999). Rt 2 B] X =8 <5 (unsupervised learning)< ©]-83l =344
22 AP AFE ATH(Wiebe, 2000; Lin, 1998). HHo] EA3FA &

7 gEo WAHeR 27 FANE olgHAUT. AT wolo] HAE U

=
= 1 ~

B2 Busign e gaE Yo FRH0)A g 2RSS Fey
al

o AHASTE HZol= WHE ATh(Hatzivassiloglou & Mckeown, 1997;
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Hatzivassiloglou & Wiebe, 2000).

E3F @olE {o] FES B8 FHAH BAE FII% A= do
(Hatzivassiloglou, et al., 2001). 18|32l % E
U 4 Y FAEE s FH4S

Hatzivassiloglou, 2003). ©]¢} &S A+

ol Bg=o AT FAE 7HA7] Well, WordNet(George, 1995)3 %

= AT ARERH FooE FE5 AFEE Eol# L i

£

I o= 7 s =Y BH(vertex) 2.2 AFESt AH 1T A

ST E Atk W Pang & Lee, 2004), == FHAQ EHZANA 2 H
ol =& 7= dHe Tl FHAEE A= 371N (ule-based) FH
(Wiebe & Riloff, 2005), ©] =E]Z(emoticon)s} #& T E Q458 F83}
+ "WH(Barbosa & Feng, 2010) & T34 BAd oA st A7}
TP gt

A AAENE A A THEE 9d2E Yo FHAA YWE=
T ol A A AT SRR FEeE FHAA AR HAS
PP A AT-(Bruce & Wiebe, 1999)8] AEAH A FHHolojopqt 7+
A& Tete Aol ofyE=E o] BAl= A=E 5 Jh(ARBZE, 2015).
2 AT e FA4 BA dA = A g

2.1.3 S €%

=4 8A dAs H2Ed AN oA B 7Y dEs A
E

of T HxEd S48 Fosts @At gxEQ FAA N AR
= BAshE ol ©Ae fAsTh oA BAVE Fads BEsl "=
dolet FES E8F AAY T = FAY AL BEsA HE @
e} =& ol &sto] HES] S dofiiny

Edo = T4, 74 wojo 27 Ads &8tk 7] dAolet &
go] FHEI FAES SASH 7 AAo] FE ¥ A, A Hy

Collection @ kmou



E 73 7, &0l 89 7t dojEo] IR = T, A Ao HAo

5 3 H(Turney, 2002; Yu & Hatzivassiloglou,

2003). =3 @ojEe] T4, 8 HFE WordNet®] F2]oj9h wkejo] &
_]

4 gAsted AsE ATE 9

AL E 9HE ™Al (support vector machine, SVM), 417 " (Neural Network),
Z @ 2~ E(random forest), o] B Ho|X|¢t T3 e =G Y
= AHEst "g2ES SA4E 7% A5 JFHJAT(Nigam, er al,
2000; Mullen & Collier, 2004; Ghiassi, et al., 2013; Shah, et al., 2013). 5
7hH o2 wE FAo] RoH 8 ~EE ALL3te T2 H2AEST {FA}
EE Adtstd A4S &8t A58 5 (semi-supervised learning) *3H
T At} 0 W (Gamon, ef al, 2005), & Fx HEy} FES FL3I
A7) W= AREE A TH(Ding, et al., 2008).
gomel 24 BAE Fu4 9A% go| ofd Wolg} TEL
FT 88ttt -3 27| Aol FH|HET

Ql
RS oW PPES HEANAR FATE 2 oo 5 7

X

7] A
ok

)
N
=L

N

2

v
=
= ©

rh

071:[1-

71
1=

o 2822 AAAS ZQ A0 u$ =olAT) 22d-o A= 7

A Aol M AFEI WHES AAE AP

o] dolMe ARG AN S AZst= R sk #H ATF=
= e A F A JHRAE UFEH AL
719k (lexicon-based) WH I} T5 X 7]WH(corpus-based) HWH, 12 I
Z1/d 714k (collective intelligence-based) ¥Holth. Zbzbe] WHHE disl &

Nekal 1o mE Fa daEFol s redit.

2.2.1 AFRA 718 AR ALA
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Figure 2.1 The processing of creating a sentiment lexicon using a

lexicon-based method

il
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S Fojols} wrelof

WordNetol| A &35t Fojojols AT S-S, Woojol= vkt =4
= st ARRO F7HET OIS whEste] AR e A71E AHA

719U7HE Aol Ath(Hu & Liu, 2004; Esuli & Sebastiani, 2005;
Blair-goldensohn, et al., 2008; Rao & Ravichandran, 2009; Hassan, et al.,
2010; Dragut, et al, 2010). 2 @9 SAE FEE Fosts d7%
THKim & Hovy, 2004). o1& &4 we} HFAH HuAF 5 &8
o Folojel Hkejojnt olye} T G BAES Fokd WH
I TH(Mohammad, et al., 2009).
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2004) 1o W& AAAHR] FAE FAsr|= FPrh(Williams & Anand,
2009). WordNetoll A F=3 o2 JH=E AT F, AESF &
1YEFs AHESte =4 LY A7171 = FtH(Rao
and Ravichandran, 2009). & A| 7}A €d1g|Fo =2 A3iE Hrision,
A AW 318 F(Stoer & Wagner, 1997)3, F-2+9 H4A AW el
(Karger, 1993), 18]aL #Hol& X3 <¢ilg]S(Xiaojin & Zoubin, 2002)<
AT Ao Z HA Al AG e“”ﬂzo] H U2 Fl A& B
Ao, ol dy <daglFol vl =2 A E(precision)g YWEFAT
WordNetol| A F+E3 5o, Hrojoj= :’—EHE% At FH, #goly xu
digES A&t ToEY FAE FElVIE 3 th(Blair-goldensohn,
et al., 2008).

ol b #AY] Tefd SHel A, ool et wrojoj Rt ofy g} 4
£ o (hypernym)e} 3} ©J(hyponym)E WordNetoll Al FE3FA . F=3+
ool Al 8, ¥4, TH Al 7HAR E/Fstar 4 Sl &sh=
ALt olgA AzE thEA QD Folo ALK ] SentiWordNet(Esuli
and Sebastiani, 2006)°] T}

ARS 7Nt g g AAS ARE w, 7] dolel tEo] A A
LAEE AR ES vlud gA 78 & Aok AR 27] T F
ok s EASI7F wdista B3pstw AFA Qe =¥ = 2
Zow Solgd Futo] itk o] dojol we} dol 3F AR A9
Hol e ARE Fshe O AAVE R & vk 2HEE AR 7
HHe] GRS Bekslr] 98 oY T EREH AAHARNE AFske @
B2 716k o] HT F/HE olF It
222 TEA 71N AAALA

252 718 HE Azo] opd EAES] HIUQ TEFAZHEE o}
TS TR FeAE FHG A AEEHE Dol FES 9
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Figure 2.2 The processing of creating a sentiment lexicon using a

corpus-based method
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Hl-&o] Aozl o sHAT Hrlsts 14 o] AdSsS, Prid
A A Aol oA ER IA F WA EG &5 HASEH A

Figure 232 HYXAA 7]
ol F Wy gy ARHely =2
AR B S Al

oqst= Aol divke HEAA 7]

FE
HU
N
o2l
>
2
flo
>
N
ol
rr
i)
o2l
flo
e
2
o

kg

=]
u
2 ARG ﬂ;wu} T 34 Rol iy, AHA Y T4 14
S Rol ¥ R ks AR oA Holrt EABT,
ey
e 3 ¢ 2HAL

Figure 2.3 The processing of creating a sentiment lexicon using a collective

intelligence-based method

7ol Aol EARE 'E*O]:E]rﬂi‘jr o2l e aLE] o] o] FAbH o]
A| 2} %] A TH(Stone, et al., 1962; Pennebaker, et al., 1993). ‘general inquirer’ &=
AFIMNHeR, A5 wixzd 1962'd ol 2 AEHAHoZ FHH ALY @ofr}
F7te o] A= 183709 ZHEIALE], 11,0007] ©]’de] @& B fsta S
o I FoA A4 FHEE Y dole 1,91570, 74 FEag e dols
2291707} €43t} ‘Linguistic Inquiry Word Count(LIWC)' &= *+& A|Z+¥
19934 ol = A&H 02 ZHel ar el vt o7} 7} o
LIWC-2001(Pennebaker, et al., 2001), LIWC-2007(Pennebaker, et al., 2007),
LIWC-2015(Pennebaker, et al., 2015) & A| 7}A WAoo &A%t Fet

_‘|3_
Collection @ kmou



A LIWCOA A Hufsla dom F 76719 7He|aie], 4,5007) o]Ae] o
AE HFsta Ao FA ZHE g =8H "ol 905707 SA%H
o},

@es] Ao T-RAolgE AN BoskR| Fa Y A9 gt
AEE A4E Hoq% A% JtH(Bradley & Lang, 1999; Nielsen, 2011).

‘Affective Norms for English Words(ANEW)’+= 1,0347]] ©ojol st 74 A}
Aolth, 55 FHOEIY 194019 A Fs 2 ol A 2A
Bt AFINN'S 02 $HOE -5~54k0]9] A ke 7+ dojo] 7+A
of WA Rk AR oIt 2009 oA 2011@7kA] A AFQD Finn Arup
Nielsen E2F4 21A A Z}Fsk A S 2 AFINN-96, AFINN-1119] & F 71A
Hdo] SRt 242y 146870, 2,477702] &4 ZAHAE EHA{st Q)
=3

=

T3 ©ed] AP FElE AFsted XA 2 281 APIR ¥
M AT% ATHHET & 7A3]&, 2015). ‘openhangul(E=3H=) S = U
ety A UEQ A AoEA FXEE st AAAA S A 26t
oh & 35,0009 F37F A ow, FFZANA 10714 HoE 12 Wl
<4, 548, 89 A4S AdaA stan. Fx7F JdqFEFE Fd Z
ol S Y Hiert il Ao AR HaTh He A oln. o
A AR A 2210 API 2] 92 “http://openhangul.com” )| A
Al

2.3 VADER Z}AALA

2) http://liwc.wpengine.com
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2238A a3 FAEAH ] A&sA FAHY] oHE HAS siAst
71 93l dAA-d #AHE FUHed AFE JTH(Gilbert, & Hutto, 2014).
Valence Aware Dictionary and sEntiment Reasoner(VADER)= F©A]4d 7|dF ®}
Ho 2 AARE AR tEo] ozl 137 tAl 7HXE &8s A
A& FYste= /\]Z:EﬂJO]E‘r. VADER®| Aol E 8 Aol 3,34571,
A A 4172708 F 7517708 ©oivF 28] glom 7 A= 0
HOZ —4.0~4.0 Aol AF=E Fho] FojEoigl.

A

Mo -z

o] R R3S UAl AT LIWC, ANEW, general inquirers 7 E3IH
o] ELE] & (emoticons), ZFOi(abbreviation), $5](slang) 5= F=35l T3l Tt
ST o]9} o] AR 7HHo] $HE Amazon Mechanical Turkd) oAl 107
o H7IAE a&st A Ha4E Fosith guidle doly gHet F4
#EE s Wl 7HAe AR AW A AR FolFalsy BUHE
Algte] AHE 80% oldelofok o, F WHAZ 28l AP IF weS
Faflok ot Al HAl= B7} ol 2571 mith 2 AU A" oAl
o ©ojE ool HrletA 7 H, WAL wizl M7t Azl Ao
THAke] F oul o) ZA By dot Al ) o] %ol sl 2570
o|HE H7FALS] HolE|ollA AAAZTE vl AAE & HIiAEe] 7HE
ol W2 A 2 AFr A=sH st Bt= A9 AAMEBE A F5kith
g A Bof Ao A =ol7] flal 4 dolrttt BrkAkEe] wixl
T FZEFHEAZE 25 "R Aol AR Z=IAIATE Figure 24+

9

SO b

=\.‘=

b

=

nZi Hoss

3) https://www.mturk.com
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LIWC, General Inquirer, ANEW
59| 7|2 AP HE

‘ 9,00074 0|49 ZtHof 5H 22

2% B30 o3t
UL 2 7H5Y Bt

ita
i
R
o
njo
ofm
e
o
1>
I

o
Rl
i
Hr

Amazon Mechanical TurkOf| A
H7FAF 10 1.8

T2 e T2MA 4 THA

73 40| BETTE
2.5 0[Rk21 Z1%0fOF AP0 4.2

[m o] L

‘ AR G A

VADER

-

a8Ar

Figure 2.4 The processing of creating the VADER sentiment lexicon

ole} o] AZT HAEAHE AT A FAHE FE]E 10,00071 €]

ES(tweets) S AHEFITE  Pythono] ¢ wlol

A T ge ARl FEF ES BAY 1

ZEQl  Pattern(Smedt &

d A
Daelemans, 2012)2 AF&3l] 10,0007 ES = 24 A9 400702 3
a|

3

AN

=
=
T2

wi7)A ST olel s TAeIA A AEE TRl 71 dold FHL w

Asch A AAZ EAZ AEH ol Aol AEAR ALSE

Holuth F71Hel H5E Rojsls A3 ¥ AR A, BeHe)

Collection @ kmou



AH S (punctuation)E Z-8-3tA(Th Al HAZ B (negation) ol & 74
ool SA4E& AME ASANAFTAY Ul HAZE o|RE|ZH Fofo], &of &
£ Al HARE ‘extremely’, ‘hardly’ @} Z& 7] ZZoj(booster words)”}
Ueld 45 FAuEs g4 F7HER AE 04'5}?‘:}

d

oj¢} o] AZG TAARA A2HlE T2 AR F JATE 2d
HWSHATE 4200712 ESIS ARESE &4 mT]o] #of 10,6057 ZEER}
EY S AR FEE Bk, 3708712 ofvlEs) dEEe AFER A

FHE 2ok 5190718 FEEIYZ0 7IAME ARESE AME Eoke] F Yl 1A
Lol A AEE X A HTo] Fokolld 0969 F1 A= AL
0.8HHT & HIZE HIow Umx] Al Eopolld= ARH0.92, 0.85,

0.61, 0.63, 0.559 Fl H4=2 oJg} WHERT =2 A

2 =wolAMe o9t Zol AFH 8% %2 VADER ZEAE 7]
o2 g3l TF olFAAANA Y T FEA o] FH A
K

ojFAAI=Z Fo 27] AR HolE & FAE AT

AN

<]

o

4) https://www.rottentomatoes.com
5) https://www.amazon.com
6) https://www.nytimes.com
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of ZAAA A% $Re
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bk, o)} ol A4
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SEEELF:
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Figure 3.1

=
=

st} A ZE pMI 3

o* e PMIL BE A%

o

2~ PMI 9] E] <]

Els

o

«~

o] 3E A - VADER ZHA o]

3

ol
s

o F HAZR, FET olTAAAAT AP EFHE XA

1

k<
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AR A%

w}
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— HZ T3

ZEA A=
GEH ZH AR

r0||

mlﬂ
oln

FE | AR

Of @of), (=01 HFEj4 - FO TO)
=2

FEZ(PMI) A2 A2}

FALCl QALE

[

0| FLAOIALH A2t

o] ol
3t2of Fef4

fastText AUH|E

O| 5O 1 &= A2}
M

VADER N
ZEAIA o] iy

Figure 3.1 The processing of creating a Korean sentiment lexicon by the

o

proposed method

31 89 o|F oA Azt

3.1.1 39 ¥HE 43X EFF
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Table 3.1 Statistics of the Korean-English parallel corpus

Fwol 25 | 9o 28A

EO}“E =9t 1B ETnews,
YBM, CNN, Time, VOA

80,503

421,445

421,998

37,608,538

27,938,222

193,916

475,955

E—f‘ﬂ(tokenization)% T3

"E ADER 717(4/\}73,] 7¥;<4017} u]-o] D]-S,L] 0]7]
7o) Bis] gh=o] HAl Tol T7F ol FEA TRl olfre oH|EA
o FHa& d9gte AH d=olgte Ao 54 A AT dole Vs
oF A wi- okt FElE 2ARives A, e AERE AR S
AREA A FYBL BESAHE 7 =0]7] Aol
o] EF3= pythone] NLTK E &(Edward & Steven, 2002)=
Storo] WEx|o FEA EFES utagger FEIA EA47|(AIEH,
AHE-3HT}. Figure 3.2+ E &3} Aifo tig dJAE BT

ol LEA
o] g3t}

&
=23

EZ3st

v

e | ZE/NNG
weather, o™ g1/NNG,
l/st—::ry Z[/JKS,

9 1S 01/MAG,
good, = 01/VA,
today CH/EF

The weather is very good today
252 M7t Oj2 SO

—_

==

N

A
1

L

ol
i
b
i

Figure 3.2 An example of tokenization of Korean and English sentences
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3.1.2 FEABZFEPMI) JE A F

Table 3.2= VADER ZAAE W ZAH o E9 Al 543 99 T&
2 eke] FHAde HAn

Table 3.2 Statistics of the VADER sentiment lexicon

T T4 4 =%
A 774 o 3,345 4,172 7,517
o| LE]F 140 157 297
=¢Fo], &0 57 101 158
Fo] T W EX) 2,636 3,411 6,047

VADER ARG Ao e A4 334570, 74 4172702 F
7517707 EAgT O FolA olEEHEZe] A 14071, A 15712 F
207707 QAT 3 o) FAJALA A Zro| AFLS}7) ol WEX| o] S5AE}A
BT T TIAF 7ol ESA| 0| BR o] REJE, Sofo], £Hoj7t A4S
A gew 2y 7AW 2A&0A RIEZE vl WA AMREE Tol7
AT 8 A= 61271, F A ol= 85871 F 1470707 5

A Y=

of
Oli

-

A

Tl °]f+2 VADER Z8ARdel Ao A e & 5 Atk
VADER AR &Rt AAA=E2 ot FZ(stemming)ol Y A3
of Q7] wEolth. o]
f= 22 o7g AW Tolats oju g vl
I st o Q7] wEolth
Ak, ‘cute’ Ao T Fdt HuAL

3}(lemmatization)= %13} 3} =
g A& 8P 3tA| %“E o

A7} E‘C‘Z] of wzk

L
[l
o,
3
rr
ol
b
N
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Table 3.3 Derived words from ‘cute’ with various

suffixes in the VADER

sentiment lexicon

wol CEnt = er | B e

AT W 33l
‘cutely’ ly? ‘cute’ o] HAs) 13 1
‘cuteness’ -ness’ ‘cute’ ¢ HALSH 2.3 9
‘cutenesses’ -nesses ‘cute’ ¢ HARSH 19 0
‘cuter’ ‘“r’ ‘cute’ ©] Hlalg 2.3 7
‘cutesie’ -sie’ ‘cute’ ¢ 2143}k 1.0 0
‘cutesier’ -sier’ ‘cutesie’ 9] Wlalg 1.5 0
‘cutesiest’ -siest’ ‘cutesie’ o] H 4 2.2 2
‘cutest’ -st’ ‘cute’ o HEHF 2.0 5
‘cutesy’ ‘—y’ ‘cute’ o] 2143} 2.1 0
‘cutey”’ -y’ ‘cute’ o] 2143} 2.1 4
‘cutie’ -ie’ ‘cute’ ¢ 2143}k 15 0
‘cutiepie’ -iepie ‘cute’ 2] <143} 2.0 0

3

-ly’, ‘ness’9} 22 OE
¢ 22 Hlug = A
=
2

& mohs magF, 4
A

ojg} Zo] ZI& ozt o HvAL 22

o Agstn 2y

o
O

2 o
il

rlo

N

Collection @ kmou

EAE WHANE AL BAL st
AR A7t B @k olgA wojel ofmA

:
AL Bom J1EY tojnt 744 W

AA AN HIsRE v
‘]

‘cute’ 7} 5% o

Oﬂaloﬂ A= VADER ZFAALA &A) 3}

Zofo], &7} ofd 7,062702] ©o] FollA A AFE
AR 718 SO FAAEtE 6,047709] AR o] FA AR A&

_22_



o AZE 7t ﬁm

4. ol@ @3] Fejast VADER BHo] Aol BE Jo| Tole}
o) PMI 3 BE7} $A85S 59 on G4 §A8T

A 78 12 SAEHE HIEY ZAZ Aotk & ©HE AHHE
(alignment)= o] U&= WEH LA EA

1} s
& ok olgd FATH 3FE ¢EA W H gdEE &
-

Figure 3.32 PMI JEB=S M= #AES HUT Figure 3.4 A&
H PMI FH dAE BTt
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Y

EER U E|
Z-80i(stopword) A A FAL, SAL FEAL, AL TEA Y A A

=1

H(columns)of| VADER 24 0] =
E(rows)ofl M2 o Zoj R

@(columns)d| t=101 FEfL
Elrows)o| M| Fof oo T

VADER 2% 01-%01 2101 4 8 3H20] SEA-GO| o] 4 &
7 trofo] 23| HA S s, 7r HEj4, THO|0] T2A| WA SH 4,
WOl 2 L BAISH 34 AN %0 HTH 2% U SASH =4 A4

VADER Z+01-%0{ £+0] 44 3r30] FEjA-Fof THof 4
PMI 2 A4 3 ol 419 PMIZE A4 5 2ol 4Y

Figure 3.3 The processing of creating PMI matrices

cute pretty love hate .. cute pretty love hate |,
cute 266 253 181 3.7 HAE/AN. 1278 225 153 83..
pretty | 25.3| 28.7 31.9 88/, oM 232 269 181 6.8 ...
love | 18,1 31,9273 B5l.... AME/MNNG | 18,7 16,4/ 1256 5.1,

hate 37 88 b5 292, | S2/MNG 8 B3 b7 32.1..:

Figure 3.4 Examples of two generated PMI matrices

Figure 3.49} Zo] A|ztd PMI JH= 7} VADER Ao} =] 3§
B 4o WEE Fo3o)

3.1.3 ZA FAEE 53 o|FHAAA A=}

W4E VADER #4059 Wl #3o] FHAEe] Wy 1o ;A
A FAEE Aol AP Gol wolsh BT Felhst Anht fAHR
A ZRF ZAF e 01 Aol HFE A FTo] FEa -

_24_
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g ofel s &

285 A2 o] TAAALZH A F7
10918 g9 E FE351H o]FAdA ALH o] AT
E& ccute’d] A9 10

0 SRl AR A

ol F ol A AUEE HRe nalth

Figure 3.5 PMI &

# g7t =59
VADER 2701 - %0f Trof PMI 2
’ 3H20] |4 - YOf THOf PMI BT

[ ‘Cute' 214 0] B [ ZA FAE A4

- ‘cute' ZHH 0] - 5H20f SHE| A AlO| SALE HE
A4 o2 | ojmast | AR | A0 TRl | HEHsE | HES0l | dmgoe | ofg]__03
VA VA VA /W INNG VA SV J/NNG VA VA

‘Cute’ ZIA0 - $-F0] HEf4 AFO| QAPE B AR 109

Figure 3.5 The extraction process of Korean morphemes with the top 10

cosine similarity of ‘cute

3}

Table 3.4 AZE 34 o] FojAde] AMF B4 Uehad,

_25_

Collection @ kmou



Table 3.4 Statistics of a Korean-English bilingual lexicon

VADER 7H4 o 6,047
@ FE 4 19,832
A} 11,493

A 6,126
8} 1,392
AL 789
ekt 32

3.2 39 fastText A 2d A2+

Apel 4
& 9t 01% BiE HolE, & @3o] ¥Ear v FARA T
o4g 4 ook wed Aay Sde] Mgsiths o m7} ol fastText

] Bl
2de g5 Al H AZ7|(window size)E 53l
gAYk mEy AR £854E FH)
U 22 A7} Bl=sioks Eo) %E}.

X 5ol A3 $h=ro] e A= Table 3.19 U&= 72 7|A
Ste] ZAPE A X & Table 3.59 2t}

N
r
°
=
"
11?{_,

Table 3.5 Statistics of Korean corpus by POS

iy A EE 5 9 B
EEES 37,608,538 194,116
™ A} 9,990,219 73,187
Ak 3,350,365 11,484
o &A) 778,593 2,655
FAF 603,537 2,116
ZERA} 3,822 454

oF 2095t o] WEjLE Agete] 5
& A dolel b AL R Gae WA We] wolo] AS
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o WeE SHdth F o AL w9E 247 9ou python HAE
Hole Ao 714 Ao welolr] fEe dole 2uul, fojt Lol
AgEE Aotk mekA stgol WAE T Alwbold gole] ®Ab HlY

[

ATol A= python® gensimol] T H fastTextE &3l gr=o] P4
#7433t Table 3.59 W& =2 of 33 79wt 7h9o] Fe4AE &
. fastText 2@ 2] 3lo|HIe}v B = gensimol] FHEH Y=

rfe

o

ozl
e
i)

ARERITE 3 AR 271R2 100, F A71= 5, WHE Sl 5ot
T8A shEol A fastText D2 0] T x| Yol EAst= EE
=4 g 4 IEHE HF3HA @} Figure 3.6 F4 WE gt
AAE HAT

HE/WV ‘cute’
[3r=20] w222 et5H fastText UMY 22 | [FO] U22|2 SHEE fastText YT 2 |
[ 0210710103 |---]01]05]06)0.2 ] [ 03|08|02|04]---]02]06]07]03 J

Figure 3.6 An example of fastText embedding of Korean morphemes and
English words

g olFdo Y e ol TAA BT D olFAAAA T o]
TAAPA o] Z3EH A & UM A AL FAE FEALE FAN AERAEER
TAET. VADER #7709 k=] FHlase Az Aoz &§
gttt VADER A ol& olFdoA A& 7o g dhoo FEjA&EH Xt
de QA3 o] FHL, S F=o] AAHo TR A S
AL 25 OE JHLEY S AZASO(fully connected). AAH T+
Ao 7tFA= olFTHAAZ I T5H fastText @S 83ttt VADER

Collection @ kmou



252 AFgg o, gE(bridge) AL FoF = I3
7 7] folth. =0l FEjA Ale] 2"

FAdoladx A% FHHe BT Figure
°

£
[
o
o
)
o
it
i
o
ol
N
)
gL_l‘
r

Figure 3.8 o]Fdoi1 =
o} o] FAH A A Txo] FElAhe Fo] FE FEII= FAHS B
o} 3o TWEH oM A Fejx AFRHNNG, ‘AlAEHVVY, ‘T gl
MAG’ Al 7HAE FE3ta ol FAAALAA = ‘cute’-ARQ/VA’, ‘hate’-
‘TLNNG 9] F 7HA e FETH

Figure 3.9 Figure 3.8914 FZ=3F gh=o] FE4
FAoaHZe AP R Frlstal S Q
Aoato A FE2H A2 A2 A48 4718 dS A4dT. =9

PRS2 A ddslel ZF mAglel A=E A4t

slst= #HAFS BT olFAAHA A FEH Yo T@ol= VADER
AHojo]E &2 VADER ZH8AbA Sl HAZEe OtHE Fojgth 1o H]3)
7o) PEHAES Aol AHglo] oz A ko]l AIEHA| gforn=E
‘GolEo] g2 YrE FAgT) o]FdAAHAA F&

H A 7hEA 1.0 Fogth. VADER ZAolel ddd =
VADER®| ZA AHRE dt=o] JEPALEE M9 o, o
(bridge) &= d17] WZolth. =0l 4 AtolY X I dH

A9 FAEE EAR BT Far)

N

N
N N

ok
O

=
]
flo

B o @ o
< oo
[
o
rlo

1o
5|
o3
T,
o
il
o
fo
o

e
o
oA
z,

=
1o
Jo
Do
@
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FAETL Be AR A v W 2 9L T3, ST
e A7 E A e G 2A 9GS FA R

Hi
2

Ex i
AL SAL BEAL AL HEAR 2 AA
(BAf= Bl 24 100 O] 2 AFE)

-

0|50
ApA

—

VADER Z%0|, 3 30| ZEj4 &
0|50 1= I HYo2 27t

VADER Z4g0f, ot=0 FHf£ 7¢
I |2 2 7152 1.0 29

VADER Zr74 0] 4o 2o =(H 4

o TI/=

=]

g0 FE4 FGHo 2o[=(E+) 0022 27|35t

VADER ZHYAFA 7| =02 Ho

. 2

3h30f BEf4 7H7PM HE Y
7t 320 HEf 40| fastText UM HEIQ T SAEE THEX|2 20

Figure 3.7 The processing of creating a

_29_
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-
= g9
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"

Figure 3.8 Extracting words and morphemes for vertex of a Korean-English

bilingual graph

Figure 3.9 Adding edges in a Korean-English bilingual graph
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HENA - AFL/NNG  FARRI SALE 1045 [ENA - AJMSHAVV AR SALE - 0.12
HENA - EQO|/MAG ARl QAE - 037 ZQ/NNG - AFE/NNG  ZARQI QAL - 0.07
ZO/NNG - A|MBHW  FAFOI QAFE 1048 Z9/NNG - L{Q{0|/MAG T ALl QALE : 025
HENA - ZQ/NNG TARRI SALE 1015 AFZ/NNG - A| MW AR SALE - 0.23
A[AHBHVV - C{QI0|/MAG ZAIQl QAFE 1028  AFZH/NNG - H{QI0|/MAG ZAtOl SALE < 0.31

Figure 3.10 Initializing weights on edges in a Korean-English bilingual
graph

Table 3.6& AZE #F o] Fdoj 1= AAF EAL Yepa

Table 3.6 Statistics of a Korean-English bilingual graph

4 55,880
A 2,506,812,676
Ad T A B B 44,861
z7] dol& 71 (-3.6~3.4)
34 23 A AY
golg An dnse AnHoz gz oA Holo] A

P dolEo] EASE FHEBY dolE F HUE Relds
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dag]Folty. &A A Y o]FAo A EZ AFlA dHolEold 1
3o E3H VADER #AAAE9 A HFEolth

I3 ‘cute’@F= VADER ZHA o7} 2,09 74 HASFE AU o=
‘AF/VAEE FE A FolEo] 200 T w4 F£HEIE o3& Aol
o APRE e st Folot Tdmojgte Ao A Aol TE

718 A% ‘cute’dt ‘AF/VAY AoH ALE dAE X TA

of o7t & Zolth. & dolE da daeiFe vhx @Al

ol " @AE AAL UH w2 FEEZ AA/NVAE Yz 27
<
T

Al EARE dolE T st

_&
>,\I
o
xg
rlr
2
o>
oX
o
T

o)

AU B ATt HelR Aw duelzel v vl
T AR S Ges 03 A s gACl sAes
9]

ﬂ?i

o
)
N

fr

2t

rlr

o

[

o
B
fr o e

L)
ol
Hl
2
AC)
r
-,
2
2
Mo
Lok
2
_>|.1_(J
o
gl
N
N
2
ol
N
ot £
M
o

bl
il

T} Figure 3.112 olFAdq A=A HolE A Ly
BT} Figure 3.12~3.142 Figure 3.10914 2] & Al
718} @A, A3 wrE 19A, A3 9E 25A| 71 %] o
}.

N =
|
gl
gk oy
i
I3
-
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rAi
ok
2
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e uf ZY - 2t -SR] - 0] 27|t

oo

25 2t 70|
572 50 (@01 2x2HE) 2| Hadt
0|21 | 20| 2 Zate| 2fo| 7t

QA7 OILh2I7F?

o)z
0|24 24 24

nin

N=2-2

aZArd

Figure 3.11 A flow diagram for the label propagation algorithm on a
Korean-English bilingual graph
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Figure 3.12 The initialization step of the label propagation algorithm on a
Korean-English bilingual graph
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Figure 3.13 After first propagation step on a Korean-English bilingual graph
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HEI0|/MAG (0.4%0.37 - 0.54x0.25 + 0.0%0.31 + 0.0x0.28) = 4 0.003

Figure 3.14 After second propagation step on a Korean-English bilingual
graph
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Table 3.7 Statistics of the Korean sentiment lexicon by polarity and POS

Table 3.8 Statistics of the Korean sentiment lexicon by strength of value

ARA O g AA 7 W82 Table 3.7~3.89 UEAT

a8 - 50,068
s Ao 20,759
4 AA = 29,309

B AL 38,073
St 7,923
AL 2,171
FAL 1,557
A 343

e B 37
(+-) 0.00]4 1.0 9k 2,246 3,646
(+-) 1.00]% 2.0u] 5k 4,586 6,410
(+-) 2.0°]7& 3.0v] 5t 3,390 4,877
(+-) 3.00]”¢ 4.0m] %t 10,537 14,376
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Table 4.1 The Comparison of correction rate of a Korean-English bilingual

lexicon based on extraction limit of cosine similarity

T 9] 19 391 59 A9 109 29 208
oo =7] 7,703 13,215 25,679 38,511
Ae 749 2,246 9,511 15,404
o 6,954 10,969 16,168 23,107

AYE °F 10% °F 17% °F 37% °F 40%

T Z1°]BE Table 4

TA ol EAE
wAojet Ho= gt
&

2 FE AE ARs= Aol Bttt @ & 3u.

=
W Bobx Uow A I3 TEAE AHEITH Table 42+ F E&

Ag AME BmelTh

Table 4.2 Statistics of KMU sentiment corpus and NAVER sentiment movie
corpus
KMU 778 25X ylolw g 93 dex 1
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Figure 4.1 The processing of sentiment scoring about text data in the

VADER sentiment analysis system

- 39 -
Collection @ kmou



VADER
VADER

o7t EAE A

-
) Y

3

SAIZH.

ol

o

(i

L= s

S
QAo 74

el 29

| A7

21

<t
T sE HAE Y E

)
=

=
L

BK

BK

o
o

¢

4.1)

g Aol A

9

T -1.091A4 1.0 Alo] = AYEZR

)
=

o8 73

fuge]

=
o W
ﬁo Wo
z
= M
ﬂu
< A
Y
B
Wy <
i b
- R
O# NH
S
e o}
ald
OT L.t
T "
Sl
= B
5= K
0. X
- T
- 1y
%
T 7
S
T "
JJ ol

B

0

N

~

;Ow_

o

-
) Y

Figure 4.2

B

o0
il

sl

24 )

2

< Feel A8A0H. I

=]
2l

_’FIL

fuge]
~H

~

;Ow_

ol

VADER

_40_

Collection @ kmou



| = A

=

proposed sentiment analysis system

0
o P
5 i T
< o el KO o |
K 1 _v .AT m < .__.Am ‘wAl
M_._| u_u 0 K0 ._uo .A_l 0 =)
Il @\ N gl 1| I T0 b - R —
= 0K < EQE g NI
A‘_ ~ . [t _ %0 \R o
g Mz = <F £ ol 2 il
o0 of 4 ~d A at'l N
o0 |z |e| |F o N
[\ - » N
NI — 50 ~d ]|
= _“_M_Al ,_lr_Vl

Figure 4.2 The processing of sentiment scoring about documents in the

422 ZREH N2"ES 283 A TSA 9 BAEY
A1
S

of

) LY

H

| o]

A

o

9] FALE -1.0~-059 HY

o] Fofm ol
o 34, $A F4o] Felso} Yok

_41_

(Gilbert & Hutto, 2014)°1A1= VADER ZFAEA A
A

Collection @ kmou



G vlaste ot ol#d A SAC & M H9E KMU
A A auE HEs) A4S YA 2 volH A dgt
da ol AH8sHA Bk (B4, 20152 194 108713 H71E] o
ANe FFANA 148 FA, 5882 FH, 9~1082 FHOE R
TH4 d3Ee mAsAr] WEolth wekA -1.0~1.09 AstdE A
e -1.0~-027 Zl HA, 0.6~1.07FA T4 o2 A&t dPS NP3t

A T A wE A" HAE "t

H
o

o
o
N
(9%
rlo
_1\1

Table 4.3 The correct answer range of a sentiment score of each polarity
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Table 4.6 The accuracy result of KMU sentiment corpus based on a

extraction limit of cosine similarity
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Table 4.7 The precision, recall and F;Score result of NAVER sentiment

movie corpus based on a extraction limit of cosine similarity
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