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Machine Translation Services, Machine Learning
Method, N-Grams, Document Frequency Method
53} 22 e olgste] ZARA AFE A
Y3t A THWan, 2008; Tan and Zhang, 2008;
Zheng et al., 2015). =3 F=o] 424 <

& 7IRteE T)AE AHA (KLY
o I3 EBEET =, 723 Wenzhou Train
Collision>ol ¥ B2 2, 2akd Eo

z
B3 2R 5 24 BHSE A5 AU

o
o4

al,, 2015).

ko] HAEA 7R 2 2= Machine Learning,
Transformation-based Learning method 5] 3L
(Yang and Ko, 2014;), 74 &4 & $-83 AF=2
EQEH EEAS Tl H
< BHske AT, F2E A B 5
NS g5ske A7 5ol UTHLee and Lee,
2013; Kim et al., 2014).

OF Cof2 THR grE ZHEN B
A= Be A7t AYH T Uk 1 F BF
210} A} AN PHL 283 Aol 7h
4 gol S§HE, 53 AN %S e
ste] gof 9] AolB FolZ WAT F, UHE
N QY3 Yol s nusE Yol

Bautin(2008) 52 Aol A+ Arabic, Chinese,
English & 97} <1°o]& IBM WebSphere
Translation ServerE ©]-83}lo] Jo]Z2 Mg 5
Lydia sentiment analysis system= 53l 74+
e H ). Denecke(2008)2] Aol A=
o9} Fol& e E & SAst
st oM, o] AFoMe FLAE

o
i
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&
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2.
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fu}
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8% QUTHBalahur and Perea-Ortega,

A ATE AFsAT o] AFlAE oY 7HA
5 ¢a1e]E(Support Vector Machine, Multinomial
Maximum Entropy)3 feature

Naive Bayes,

selection method(Unigrams, Stems, Negation,
Discourse features)E 883t o, 74 A
FE= Fol 83%, UETES] 70%, Zig2o]
68%= UERGTH T3 Bal(2011) 52 Aol A
Folot Udd=olE thde=m Ao 543
}¥ (language-independent method)S  ©]-8-5}¢]
AAEAS WdYstHal, 1 A3 Dutch 79%, 3
1%zt A8 =5 Yebdlth 224 o] a7
2] 7k doj7h :23HE el A A
&5t B2 A ] Ak A SentiCorr
o5 dof ZAEA E(Tromp, 2011)

language identification, part-of-speech tagging,
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subjectivity detection and polarity detection 5 Ul

M L Bl ThEdele] Bae S5
Aot AgAoRE FAH AT FHH
24 240l Jbssht YA g e e 7
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(Table 1) Multilingual Sentiment Analysis

Developers

Language

Sentiment Analysis Method

Bautin et al., 2008

Arabian, Chinese, English
languages

and 6 more IBM WebSphere Translation Serve
Lydia sentiment analysis system

Denecke, 2008

German, English

Language translation severce
Language classification
Language standardisation
Sentiment classification

Balahur and Perea-Ortega, 2015

English, Spanish

Machine translation
Support vector machine
Sequential Minimal Optimization

Boiy et al., 2009

English, Dutch, French

Supervised classification algorithm
Feature selection method

Bal et al,. 2011 English, Dutch Language-independent method
language identification,
Part-of- h i
Tromp, 2011 English, Dutch art-ol-speech tagging,

Subjectivity detection
Polarity detection
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Aol M2 FA-S 78] 3h=(segmentation) 774

%
AR Fo| Gole} @to] Wol F, tolE W
3]

AT Lhre] AR B AT AE Bl o
B4 EX7] Rhino 1.0& AN, S99
Segmentation ToolZ+ Jiebas AHE-3FH T EgH
Z=o] 4 E47]ZE Stanford POS Tagger
(Toutanova et al., 2003) <% Chinese Stanford

Tagger< AHE-3FATE

o2 S0 golg FE4 BA &

e we FHo] B

2 @70 Frla BAYE B A4Y ne @7
o] T WAL TAL &AL 9 AL ASE Al

=3 To] S E AT FHoE T 24
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ch=of 2~Mojciofof cheh 24

Chinese words

POS-Tagging

Cross-lingual
document

|

Segmentation

Korean words

m(fhﬂs_e
SentiWordNet

-

I —
Emoji
SentiWordNet

=

POS-Tagging ‘ }
I(orean )

SentiWordNet ’

— 1

#
-

Total counts of Sentiment Analysis | | Sentiment Analysis | | Sentiment Analysis Total counts of
noun, verh, noun, verb,
adjective and | adjective, adverb
adverb \l and radix
Calculating
Report Analysis Result
(Figure 1) The Proposed Framework
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= wMgAs 2 A uA gojacls A
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Ct=o] 2Mno|Cjofof chsh Z4MEA dH Jjeh §1=20-55018 SR
< A dstd «&igHad o yo_ L W
Rhino 1.0 & WA A#gtS “&oi/XR” I+e ™
o]a1, “&tl/noun”] Rhino 1.0 A HWH
AN ZE “S/XR70| T wela] B 759 IS F=ol AR
Fo M= «Lr/XR7e] AASE oé HowNet¥} FIR7IA 2 FAT Y] TAA-TFE=
7] 95t = Aoo HF AL FATo o AATFE -1, AT 14
FET = A A 3§ O/K]-El Ao 7 HTE 02 AIEte AL YT
HNA e 0_2749’ = R HAY we olE fElA dE AR RS Sigmoid
029172 “LO/XR79] ZAHSF= function(5=2] 1)oll Y&t 1 Axjgto] YA A
0.28330] =t Sl Eold FAHTEA R, 9A Skgk ol
A R g2, dATE U ol dlew FH
015'37-]] 10HAE Ax 748 = 72AEA @ojE A3 Sigmoid function & o AL
Ae §FTol, Rhino 1.0 §3) wolg #ejar 9% HAIAT
A ‘?iﬂﬂ %3} Rhino 1.0 4 4715 Tl &
£ 7t doje] Fela 9 7 fEdole] AHS '
2 745300 asf
}S& A& SentiWordNet 3.0 7]Hto =2 3
SRS MEE Y F DA Ajge *
H3LE BHOFETH(<Table 2> HX). oAl

(Table 2) Procedure to construct Korean
senti-wordnet

Ste Number
P of words

Original SentiWordNet 3.0 155,287
Korean senti-wordnet
(getting rid of alphabets, space, numbers, 45,338
etc.) (Step 1~3)
Korean senti-wordnet
(getting rid of the words which do not appear 25,218
in original SentiWordNet) (Step 6)
Korean senti-wordnet
(getting rid of the redundant words, and 10,719
further refinement) (Step 8~10)

i
1 -

-2 -] 1 2

(Figure 2) Standard logistic sigmoid function

olgA F 10 GAE AAH TS =784
% Sigmoid function= &3l 10,71971¢] =7+
o2 FAE A T dole 1,08270,

=

74 gole 121670, TH] &S 7L 3le
dols 8 R1/E FAF A

g F=o] AL HowNets ARS-3HSY
T} HowNet2] ool - 47 maz B

OE]QX] (1%]—:11 %@%O‘], E‘@‘ﬂ’oﬂiu} H%E/](ﬂ
7] wel gEele] 2HHFE 1, Aol
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(Table 3) Results of sentiment analysis for KPop-related content #1

- Polarit
Comments/Replies Sgg;@l Trsglzlsttjd by they
encoders
T YN SRED 0.5 0.25 0.556
AR FEH L 0.167 -0.333 0.778
FGrEseE O 0.733 0.667 0.889
FF I 0.5 1 0.667
AR O 0.6 0.5 0.778
Pkt B A LRl 0.333 0.25 0.889
AHARME S OB Pk A K T O 0.524 0.375 0.667
VLIS ALK A 0.5 0.333 0.778
EUFIT, B Lo 0.75 0.25 0.667
32 <RI 0.5 0 0.556
217} o me) 0.5 0 0.667
YA FR7E AlY At~ 0.333 0.429 0.556
< o) HuhY djmck 0.75 0.8 0.889
F9o] 7] 24 LY ET] oA 7] AROA ZF AJUL e 0.167 0.115 0.444
I = Ejde] AY ofmict 1 0.333 0.2 0.667
=7 4R Adsta o o O 0.6 0.583 1
A2UAT A oMo wew 0.667 0.0476 1
o} X7} of mr} 0.5 0 0.667
SRS =V 0.667 0.667 0.778
Hj 7 o] ozt o] A MM HI =St A7 EANE? w2 HE =
7h7te] B4 2 UERAZ 2 am 0364 02 0333
Method 1: RMSE = 0.408
Method 2: RMSE = 0.402
Method 3 (proposed): RMSE = 0.271

A gko] Mg gtk AA Szl B H
1= AS ¢ = ) wElA KPop TH 2
gl= 19] RMSE A#+= o] 9E 0408, 5
o] MYE 0402, 98 H=2 02712 HEHA
=9 RMSEZ} 7H8 AA U2 Z1e & & Ut
<Table 4>+ Kbeauty & ZEl= 371 5 171
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& 0.1110]0 H=ZF “AdY i mjElo] 8 g}
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(Table 4) Results of sentiment analysis for Kbeauty-related content #1

- Polarit
GommentsReples ornal | Tranted |
encoders
A IR A AR X AU 0 0.25 0.111
BRI B X PO | KTE T ! 0.222 0.208 0.667
B TACI: L iy A 0.25 0.4 -0.667
FUIER B AOX —PIMAS | KRBT ! 0.222 0.208 0.667
IS 0.5 1 0.778
IS K T CF TR LRI | S R ASEEANTE Y 0.333 0 0.556
FREAERS IR 0 0 0.444
EE R io (/3 N/ 0.25 0 0.667
BRI BRRMB AL, Eh(w o ») 0.481 0.533 0.556
BRI RS, PR AR VRN, AR LGB B A PR gt Kb e T 0.231 0.143 0.556
Ay Y5 ol e 0.333 0 0.556
B/ JJoAd olsty & wodzl ok O 3 44 O 0.2 0.133 0.778
5 #y AEA sHAL? JEIF UFUF FoAe 100 0.533 0.25 0.889
ofelziel aEEA gl i A obrEaE HEUH 0.2 0.175 0.556
U5 omA w3y sl = 0.333 0 0.556
A= AR = FAQ A% YT quAg e 0.333 0.36 0.667
A =5 TYAdY | opd FAL H2 A= glet Aurl oede ozt
Zolg o} iy o Y2g Eo WEtA AlV])ged o HHEy Uy 0.199 0.09 1
Ao o] HUQ ma 50
U A o] wo]ay ofnfolulstAl ow Qi 0.2 -0.25 0.667
ooooooood oA 2y, Yzt 0.909 0.897 0.778
A W] AP TV EE B of F udEsty A volage & EET..
ol mlo|ay AW dmu g 1 I3 AYE AR A N1sFA
Al FkFEUT ) Bl WEFAA =T wievhl e e s A Yol B 0.205 0.192 0.889
o] ufE Y FEAZ T MR WHlo] o Tz et e YN FEs)
AA vA L A Dt 8~ B3 A wloladE AARU TGO
Method 1: RMSE = 0.486
Method 2: RMSE = 0.530
Method 3 (proposed): RMSE = 0.443
S & 4 Ao WA Kbeauty #H el = 19| A X JUE TR, AR BT TR S 1,
o] M E-L 0486, THo] MAE2 0.580, ARG 5 10702 T=ol YiE, <At
AR Qe 044302 B gZ9 RMSEZ} 7} FTooE EAdTL. HAR” F 10/e S

DP7HA 2 <Table 5>+ 35 s Z=19 of thisf R,
#Hd ZRl= 37 F 109 Aot HEs TiZEEthe 1, kg 4R dlge O
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(Table 5) Results of sentiment analysis for Kentertainment-related content #1
- Polarity
Comments/Replies Oglgal :ta l Tra(;zl:tted by the
P Y P y encoders
XA H IR, W5 VIR IR S A KR GERIE NS IE, i)
JEIFECEN, POt e, oK 2 ] AR 2 S s E T H B RE R AR
Frh[E, FrLUEREEN, R UG, RS A KT, 0.222 0.0185 0.556
ABLE LA AE AT DMEBRSS 1, SUE BB UM 13 e, s S LB
FY, KIEL T, LR DAty 1,
THIEF L, HBERRANE W, ERTEEIE, AEDSIE—ANEE, -
SR, METET 2 O, AWMPLEERAERNE, MLEERR IR, 0.333 0 0.444
X ERIEMT T,
E%kbr'ﬂMﬁbmﬁﬂﬁ....Jkﬁf&%:ﬂtt’%bmﬁﬁiﬂu% ! TS Dk 0308 0,059 0556
AIEYT H AR ~ WU s 0.25 0 0.556
KET, »EWY 0 0.25 0.111
AT 0.5 0 0.778
SXINF T, SRS S R ST T, ik ! 0.182 0.083 0.556
XIS T, (AIERLE A B (btwik AUk ER i n] 522) 0.375 0.183333 0.333
lrppEloyN 3 0.5 0 0.556
Rl ! 0.5 1 0.667
F=ol st AT o) W =)= AH7E 3 offoe Aot -0.333 0.111 -0.111
St AT od £29 ¥ -0.33333 0.4 -0.333
A1t &3 0 0 0.333
Hekl & 0 0 0.444444
ko) HAAFE e Aol duh E5EA] o|AoF AT F=mRlow
W FEH 7} Behs Bao] Mol ojdr|E Bl 0111 0.174 011
ARt T E EAYTL HAL. 0.5 0 0.333
o et F=¢ Fsh. 0 0 0.333
o g9Igko] Frh a#Y A F wE AT 04 0.167 0.333
o] W 7 et ul Het & AL GIAT WA opr]= AlAHAR
A 2 o shEd A9 y2tstd 94 Zidista ey o] Z27) kA
of tlal BAES Uehs oA &)t EEss ZT27) BER 3235 0 0,041 0922
. HHE BYE gl AN E0] To] o BeTa Al s E A ‘ e
Zzlo] AH{H AES F YT ARNEol Y Zeta Ay EIE T
EoqA g o] sFHTUY A o] A-E dEA AL
o}2] 23] vt QtE|FeLa A gl o] MEtA T A3 K} o] Ethalgo}
2 B9 om UE AT oA B wARART O & weAgee | 0 0108 0

Method 1: RMSE = 0.383

Method 2: RMSE = 0.304

Mehtod 3: RMSE = 0.239
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(Table 6) Performance evaluation with 9 data sets (RMSE)

) - ) ) Polarit
Comments/Replies Original polarity Translated polarity enc{) dbeyrsthe
KPop #& x| 0.408 0.402 0.271
KPop #dA Frl=2 0.446 0.481 0.362
KPop #& FZel=3 0.366 0.286 0.236

Kbeauty ¥ Zel=] 0.486 0.530 0.443
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Abstract

A Method of Analyzing Sentiment Polarity of
Multilingual Social Media:
A Case of Korean-Chinese Languages

Meina Cui**Yoonsun Jin*-Ohbyung Kwon**

It is crucial for the social media based marketing practices to perform sentiment analyze the
unstructured data written by the potential consumers of their products and services. In particular, when it
comes to the companies which are interested in global business, the companies must collect and analyze
the data from the social media of multinational settings (e.g. Youtube, Instagram, etc.). In this case, since
the texts are multilingual, they usually translate the sentences into a certain target language before
conducting sentiment analysis. However, due to the lack of cultural differences and highly qualified data
dictionary, translated sentences suffer from misunderstanding the true meaning. These result in decreasing
the quality of sentiment analysis. Hence, this study aims to propose a method to perform a multilingual
sentiment analysis, focusing on Korean-Chinese cases, while avoiding language translations. To show the
feasibility of the idea proposed in this paper, we compare the performance of the proposed method with
those of the legacy methods which adopt language translators. The results suggest that our method
outperforms in terms of RMSE, and can be applied by the global business institutions.
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