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ABSTRACT

This study identified topic shifts and patterns over time by analyzing an enormous amount
of Twitter data whose characteristics are high accessibility and briefness. First, we extracted
keywords for a certain product and used them for representing the topic network allows
for intuitive understanding of keywords associated with topics by nodes and edges by co-word
analysis. We conducted temporal analysis of term co-occurrence as well as topic modeling
to examine the results of network analysis. In addition, the results of comparing topic
shifts on Twitter with the corresponding retrieval results from newspapers confirm that
Twitter makes immediate responses to news media and spreads the negative issues out
quickly. Our findings may suggest that companies utilize the proposed technique to identify
public's negative opinions as quickly as possible and to apply for the timely decision making
and effective responses to their customers.

7195 ESH, EY F4 FAESIADAEA UEYZ 7|9 B4 AAE TH=
LDA, latent Dirichlet allocation, twitter, topic detection, co-word analysis,
network-based analysis, time-series graph

* B oA7= 20129 AR (XSH)eR) o AYoZ AFA e RS wol aE AxY
(NRF-2012-2012S1A3A2033291).
wx ANy FHAYEEF o ekl (sula.jin@gmail .com)
wx QA ]Sty EHA R o) & (goeun.heo@yonsei.ac.kr)
sk QA Nty EHAY B8t sk (vk. jeong@yonsei.ac. kr)
s QA U8y B B33} E_ﬁ"—(mln song@yonsei.ac.kr) (AIAA})
n EREHEYAE 20139 2€ 1Y = HZRAAMEAL: 20139 29 269 = AlAEH DA} 2013E 3€ 25
» AR AL 30(1), 285 302, 2013. [http://dx.doi.org/10.3743/KOSIM.2013.30.1.285)



286 HE AR A304 Al= 2013

L AE
A2 FAT 0874 2712 Kol ¥ Y& =9
Bl olgApe) AP HIAA) 2t oz}
AR o] g7} 7R n)ol 2] theks 23
FHEQ ZTX ARE el Q3 A
O

A9] AL 33 YHAEA, o4, P12

1%, 2011), SR 2 AA 0185 ole)

W e SR APEE ESS] e dlo
B 25 FEsfe] o) i JuE olTol
S RS A BoFss Wep Hels

EQH Ao ARE ZAFOoZ olgEd 4+

U

_,::10:—4

£5 s A7Ee] AN AHHES 9
2011: akg=, 949 89 2012)

3
XW Zﬂ‘? 37k, @7{9} HEE tis oA vet
S FlalA 2] AREHI 2THO™ Connor,
Balasubramanyan, Routledge, & Smith, 2010:
Tumasjan, Sprenger, Sandner, & Welpe, 2010:
Bermingham & Smeaton, 2011). &3] o]#%

2H0% she /19 Hrh Adsta G o
A Sohe PR Pk ANTH1996)E A
ol $AH0l ABS A Au|RelA AE
HARBE AF] oA B Fs)
£ 39, ol Fa) AHH ALES o

Zo W % Qg AU 7)E 17 0 A
A3 €7 Ashsh olo] T A% oA
o 2942 AR =3 Lot 1 B4
S PO @ /120 B4 PuEs gel £
el B RO FAYHe] ) ue

< IHste] 2 3
ol 3t B 719E FE3lo] AFHRS
ol A U8 412 8l o] 2ol Hhy
A FAEAT TS oS3t Unky o
2 FAEIHEA(Co-word analysis) < &
A F39] tojrt FAlol 29 dHS £
ato] s w3l AL e AHFRE T
obsl= WHolth o] vigOo R o] ES
o SAlel &8s Tojo] S o]dsle] ES]
B o BEY 7|9)=e} EYo] Wglsle= AlA
2 el gorst 5= glon, F19E 7] 23
2 FA7E BAE U EYAE o]&ale] A7k
S wet Wshes BEY 4] WS AR
o} 5ol o9&t dulsle] SHAE THAE &
A BN 7HE SolA B 59E v
She 7| o2 ol 2ol= YEST B4
=E(node) ¢ oA (edge) S Eal EFol| st
we ohe] 24 FAE otslal A 719
TE AYE F Atk =9 78] 29y v

& AN e 54 dEHe 2Yse B
= F23 7 BT wole gAZEN
EE 7R EYAE IY §, BEY W}
S FABITE B3 29 A0 AL 7
Arere] Wl RS 3 ol AT B AE



ESH HolHE o] &d UELAD 7N

S SUW 9 Yo B9 Wsbt oWE 5

& ehle A sefsigie B AT o
£ B3l H4 2A4v|de] velee] /1% A
22 WS AEAA FLA 0] BA

Ao T BalE o) 4AL 7

2. A% A+

ESHo &St 27 A1ES ES PEj}
o]-gAfel #Ht 712FA A AT AFE0
O (Java, Song, Finnin, & Tseng, 2007:
A ek e, o]F4] 2010; FE&-A, AlTx
2010), Fdoll= ESIY &S wA 58t 7§
g RS Wk A7 S7bekal Sl

4, Wgk el ES ]O]Eia o]-&-3}
ol & oA ¥ & =0l A
o} 23U mlold 3 AR o|e] AH
A Faa 9 7L7<49] =X] % F3l= o8] A}
A g HlolH FE5E 7NeE A
SieH(Esuli & Sebastiani, 2006 Strapparava,
Gliozzo, & Giuliano, 2004). ©]&13t 7| A5}
Zq(machine learning) = #43}sl7] 98k A+
= 24 -4 olgA WS T4 - 8 94

R

>
Olr
v

flo r

X
=]
T':

>~l

I‘!I _l_L,

o] 71Fo & &8st ESHY 549 AHE
- 949 F> l'ﬁ:%% I3 AT o] Fo]
HEHEFA, o154, 2011). 2 9]0l o] HEIE
% StE tlolEle] &7 71ECE2M THARA 0l

231 A(Go, Bhayani, & Hunag, 2009),

oH*IEH:Lil} 2nkd golE-8 A &85k A
(Davidiv, Oren Tsur, & Rappoport, 2010), 3H

AELE 719 =2 &8sl & A =85 (semi-

£9 wsh 34 a7 287

-

supervised learning) = E3ll 74 S43S F4I31
A(Wang, Wei, Liu, Zhou, & Zhang, 2011)
7F ek s 919] e B4 84E
ot o] &9k0 2 A WA 7F YER AL Sl
e 2 Heks Fe] wkdaiA Kk et
Atk

5t o] @27} Aske FAIE UER= EFA
3 A (query) & 7IWHe 2 IS ERE A
T2E Jiang, Yu, Zhou, Liu, Zhao(2011) 2]
A7t Ak o] AFellAE= JEH“ 7]1_ o H
A s}(optimization) #H4& T3l HIEE =
7ML, olE B3 BEXS EH*Jgi i
2z 7|9k £ 0] 7HAE E*é% ghel3laiTt.
Asur®} Huberman(2010) <
AL dF3l7] S8 ESIE tide s o3y

]sg

o
>

re
o

-
[

1d= At A3 A7He] S50l WE
ESHlES VAT A F 0% E 9= A3
AFR)#E B
ESle] Y&& BAHste A7 E O &
FOEE J|eha Ao R £olx= ESIY E
g etetal ERske A7 Aok oA
o x2g AYE ES WA F& 7N R
ARG B3l ol 8AEY] FAA A #
ANE AE BEs= © ?L(Pennacchloth &

= 33k 71 MCLE 2 ﬁfﬂ@l JM‘AV}
AR B9 AR Rlske A4
& AEZ* MH Z*sﬂq Zl‘?‘é, 2011), E
o

—’O

o sl AEE 73 & F AL FYH2HY
7S 223 A (Chen, Shipper, & Khan,

2010), Thget AIZF 2ALANAN FAE F2T



288 HEAT3]A] A304 Al= 2013

I A= NMF (Non-negative Matrix Factor-
Fel262 182 Agsi) EeEe)
& AX(sHES, gAY, 7188

= o 1__. H o
Fol S 2E 7)Y

ization)
Edsg 243
2012) 7FA] T}l
of Eg3} EACE vjotetial siqleh &
Sakaki, Toriumi, Matsuo(2011) = A17+2]
ol W ESE Y] B W3t
7] 98l doje] EHRTE ARSI ES
of s FUE AR AR A TolE
W5 Wslo) ol A5l V=S o)
T A8l doju= EfHY] EY wstE
A EgTE 919 ATES B3 ESIH A4
Eo] 7IA S AT 7IAE IR1E &

o

S AHa
H=2 710

e

101' r

10 —
VS AT

L‘E

il

AQ

fw

ol &) & Yl 7.}@&}@ ol EQE A
2 2zl Az =ol
E4S UehjEA SAZAROIES
7Eke 2 QA HEY T BAS E5) Aun

o
ry
i
tt
=)
o
O

3. A A

3.1 Hlo|g =%

S EQE o]82}11,37988 the 2 2010
|59 169HH 20104 8€¥ 169714 24
= 2647727712 ESI(o] e, Au]e, Sl &,
2011) & dleolefuo] 23} stler o] & 57
AlFol gk A7+ #iskE wekalr] flef e
of(query term) & ATt whetx Al
Blo]AS Ea ‘ofo]E4 7} WEE W 20103
69 8UFH ml=e] A1 2010 6€ 24Y
*}OH ESl T 5T ofolE S XFsks E

= 10366715 TAUE Attt dejof

AP Fol (1

3.2 X 2|(preprocessing)

FHE do|EE dlo|eju|o|~3lslo] B3}

1400

1200

1000 \
800

o

I

- - = o

. — .
o ) S VR
o 6\ ha o U» é‘ é‘ é‘ X
o S8 o5 &
¥ o o Y Y B
¥ w v » W W v



ESH HolHE o]&d UEHD 7N BEY Wt F5 A 289

(Tokenization) 7S 7% ¥ Lucene Korean
Analyzer 35 Jel& FA71E8 ALEsle] EY
ZI9 =2 22d 180,62671¢] HWARE FE3F3
th 1 3% 89 7)19E00A #4 (mention) &
E QI8 T == i otelt], J= URL, "o
Al B 53 o] EYOEA ouE 71x]A]
e B89t oS, T T 9 53 2ol QI
d &ol& A F 584709 719 EE AASA
. I3 9l E 59 ‘iphoned’, ‘olo|EX 52
fole BT olo]EE, "85l Slo|E'E
o s wE 79 Fe Atk
st gt % A 107 wke] 7191=8
ke F 91427709 719 E2 AFYE AT
REA] RO B °] oz}"e—Oﬂﬂl Bol 3)AE] = ol4r
7} EZ O 2A] ofnE 7HIThE Al AR &
TEANETE203] o8kl 7IHEE A4
Al 23T

_g

3.3 SA|&3(co—occurrence) 7| E

44
A= 3 ol F & ESOIM g4 24
7IUEE tFoR FAEE NEE A=

A %01 AT Ol
SAEANETT 1] ‘1} o] ?Jr;‘*°ﬂ*1+ A
203] oJate] FAFHNES 71X Hol= AlA
Eies

stal5| &hdo| A 19/2! o] R
2333 ML °f0li40ﬂ*1
OIE 20|= ZOE HO{Z I} MZHE

O[Mct E2I% JAUFX|0 Zut2fx|

2
I o

s
|

il &2 0% ¥
=2 o

4T 1O 0z 12 2

(a2l 2> EQIE oA

3.4 ERIE EL] 7|9 &4

2 A7 zﬁﬂﬁ Ql At A= (O™ 33
ate] 54 717k 53t
ESlof|A %H%ﬁafs& 719)E Ho1S AAES
om, ‘0}01%' FER sk ESlE vt

7] 9] kﬂ 3 Aﬂ 7%%191 =4

i
i)
o
2
AL
o
ol
mlo
OHﬂ

Remove
Stopwords

Co-word Based
Network Analysis
Time Series
Analysis

Keyword DB
Topic Modeling
Analysis




290 HE AR A304 Al= 2013

= AlEsiien, UWE}EE EY B2 7Y

= g5 7 E

Dirichlet Allocatlon) E'_‘é_]

A 71l g 374l
20§] ]}\lo] E.}\]% Hl

ol o E MES T $4&

dlo|8] A1zts} Tl ‘Gephi' S o]&-3}o] Az}

skatiet 719 #Hoje] FAEANET 5

TE ‘41%}4 Jﬂf‘é o] l“i}* TS viEe R

[-I‘
y
=
o
(@R
HTI
<)
N
)
N
f
=
N
@
O
oQ
o
r
off

>,

S w

[ e
el
[411

b
i
C
=
F,
=
H
fo o
o
oX,
o

=
I
ok
e
e
L
41 Mo @
N
[RETT
1o,
>,
X,
e
[
&
&
Mz
T

fo
Y

T 54e Bole vESAE
A

ol
o>
o
it
M
1

@© 4o

o

o 2
N
~

s

= Il

(m

__‘(2’

Iy

ey

=

ol

>,

nﬂ

l-'II

k1

ne
rle
r2
i)
ox
bt
O{N

A (degree centrahty)%
91 207¢] 71 =S HAg &+ sl
ol sl #|o) X2 (PageRank) %t
=SIATHAZAAE T4 % sejxa
=2 A2t =721 ‘Gephi' & €831

=, ol gk AIAIE EA = Alste
71928 ®ist e AR Pt 3
Qxgolo| A v w2l ARYAF F1HES]
s ﬂr—r] SERNEE AAE T2 2ds)

S,
ol
o
£
OL

) L gL o oft R o
’ > o b
“EEWNTH

¢

~

3}
-
JO X
=

ol

Ao 2 By BdE 7S A8kt
Blei, Ng, Jordan, Lafferty (2003) el <3l <t
H B 7dd 71y F skl LDA Rd
7} FRAGS EYO] SEAQl £gA o, 7t
B2 tofd] X o|Fojx ke A &t
ol g5 7Nlo g ERS FE5h= 7Holth
2 ATl E A 7)gke] QEAA EFI”I

MALLETS o]g3le] LDA a2 2383
or] 1072 Usle] 428 £33 7 ERg
TS wolES skl

T EAZAVOIES ]8T YEYI
24 Ao BRAS A5 Sle AN 1
gz 24, £ 2UE 18 Ea Uehd 2
53} vl TR

Nl

20104 69 8UFH 2010 6 24471A] &
17918] 717 5 "o}olE g Eaksh= ES) 7]
=S WAE U= VIEYAE 3

g mEo] BAsch g HalaA
oA Aelo] ‘slolE S Fa) Pajg 7t
T AE 7IAeE ESL HlolEE Hlawsto] ]
ESAE TAERoH, ESE ol dojnt
£ Aste] EAS Avngitt

(O D= ZEERE ‘olo]EL SA] &
3 zgAle o) de] Fe 20101 6 8L o] HA|

IEQA 720tk YESAS SRS AA
3 A7) 2 wES Avuw o, ww s
Rl
7} =A

r
m
e

i

| o

—

Fd

)

J

O] E, “ojol Y, o}o] E3GS 9] S
A e 2 g1 5 ol w3 7Y
& A AN KT F4IA19] “ojol &y
ZA7H TR s AL dEse] 24
HIE7E 30 Uelsieh @ Rl tofe) E
24 BEE B A 5 ) L5l

olo)E4'Sh AR AFOE B ALY

Nt

rlr



EQH HolHE o]&3 WMEYA 75t B Wl 49 A3 291
Rk
L]
1R 0f
=
or_s‘ﬁl\_ 00}1 WE
L 2 B =
g 8
iy & oEdol =
Ak A 108 0o =
SE 8ol =
&% £
Heore A

(a8l 4) 20104 6& 8

i
1

AIS'e] EAI7F W s o] Uisl= AEE
AFS BlaLshs 7SS oL o
AultjoPd| A& o]t o] of &3} 4
d, ofo|E3} AYAIE Hlawshs ESIE0] A
gajs}z 7IAE s 27|17 2 REEA
A A =Tk

OfolE S Xk ESIY 47 (TE Dl
A 69 8ol JFH o= A JeR7] of
el 6€ 99 |59 Lﬂlé%ﬂzﬁ 8Y¢] LﬂE
Hadt Ay 28 BES
#lAlg o] thadel 6€ 99 LﬂE El_?l
(TR 5lME 7H k29 A7)7F AR A&
B 5 Sl 999 A& 7IApIAME KT7H 7]

= T M

b ﬁ

ox flr

Z olo|EIGSE Wkl 14 <t Wl e
WS 25 IR, G ololE 9} "ojolE

o

o EF HE/HA

GS'7re] Ja7t 718 FA vehd AL gl
b el ol MEAl SATE CotolE4 o}
[&9] 0}olEGS' S A A0 vl E
o] Bol FHsIM o] 7 dole] FAEH
¢¢ F 7P =7 et (1E 6)2 69

il

N

>,O
rl mln i

8

4]

0] VIE T T2 w|=olA 7EAES
o]_o]_—.L_4 2 3T B AgSs ux

St GAE ERIFA e Fu KT elAe
“ofo|E H g Algo] gltk ek A e
A olo]EL, el E, TEAF Tojrt ESL
Aol olgrakE Ak 11, 12, 1392 1092] Ul
EfTe} tEE 544 wsht dojux] &
Atk KT oA 71 "ofolE 9 "' 5A AE
off thgh 7|Ake} “otolE g-] A QA =
AlE S 69 1499 EY UESIE YEt

o



292

BE A3 A A|30d A1z 2013

T2

el
ZEDM ofZ 7ol
EqlH
75

=

105
SRR et

Vs

o
Al ot
(a8l 5) 63 992 Ef HESRA
-
O|-0|%_£4 \
ojZ a0l M
BN
(O 6) 68 1089 E
C’-‘“J Do 254 2 KT ] & & Zdgred ol tigk o] Adwtio] AdollM &
7 A vEhem, 71l EAskA] 8 o] Uehdo® <lsl @ol Z3sisith (114 8)
E EG OE 22 A9EEH E 9 93 UEDR 62 17960 Al 169
&alsiet (19 8)¢] #H5l| $1A1e 69 of oJojx] KTellM A3 0= siaeh Se¢=
& KT S8 54402 Suf el 3] 492 el ofEAOIY
ﬂ%ﬂ?ﬂ"]*‘i W AgE RS dE o] Q3 7L Tk o] YAl Ul AE

ZM9k tlee] HEs PCo olell S5 of&e|AeIAe] A= of 6370



ESH HolHE o]&d UEND 7N BEY W}t +5 A+ 293

of Ehelels] e, EE Aol KT s}
oZeAol el tiE ile] FEE Ao

o % gl

ro

\

/

~ 6ro) =
ofolE4

(28 7) 68 1420l £ HEYD

EE oL0|Z4

ZYAIS “HIOMJ O|>C'HE

(32! 8) 69 162(Z), 178()e]
EENEEE

(¥ D NEAA ZA} ofo]E AHEAE
S o2 3 gA1A91 'I0S 4'9) f1#e]
T2 AN B3Rl 69 2199 BEF YESY
Folt}, webA I0S T@oE FALE e
ojE, "YH|O|E FO] Toj7} H2 NIEE &
spom, el & 10S4e] At 2 A
7)ol tigk RS ELE A A I
P 202 Yepyth (I¥ 1002 6Y 2399
UES 722 21, 2299] 'T0S4" FHlo|Eo]
2h EQJE wdo] 3012 ‘gadle|=EHALe
H, (I 1) & A7) A0 712 5 vt
ek 29l 69 2499 MES T F22A W=

oM "ofo]EL7F EAlE o A7} A2k ol

7} R, Z1A1e) e ER1sle] ofolEs}

‘B3 TOS40 FaH0)= Al HAE F4
= HolEl7F AlBEAY GHlY T3 A+
N7F AT 5o ARL ARl Tofe]E49]
Ml 3% B32 Ak ATRT WAjolE
A7t theEE A 5 AEEsl A
69 244°] dlolE AR & 317719] ESL Fol
A ololEe] 715 9 F4 A 5= tE 7
£ A% ESL 1773, ofe]E o] &) g
AR tisl AgFet ES5370S 238l F
70719 ESIS FRleigitt o]} 3to] ool
FAZ A3 A /A= 51%¢ v E

H T U

>~l

>~

= 1=

rot

dolEl 205 47 ol Sold A2 HaIF

Ae B44Q EA 2 Hlge FA ksl
[e]

5

bt
1] -
filo HJ
SA
It
Ho
o
e
>
rr
o
v
o
H
2
rlo
o

olff
Rl
4

o b
b o wp
)
ol

r o
=)
;U oL
=
i

| (;oh[:q !
oX
e
i
.
r
ol
F{F
o,

ft 4o o
o T a
2 L
> 9
oh g r

o fr
N ox o

e

:N:",
>og

)

>,

=

N

A

=

off

a2

re

)
EN
PL
B
§2
rl

2
fo
o~
l-«O
ofol
=
oX,
o,
E
il
2
=
ok



294 HEAT3A A304 Al= 2013

[
otolsi=.

EEE L]

ofolE3aGs

(a7 9) 63 2199l B4 HES/A

A olofilrks 2k SE 4 slos ok
ALV, 015, 201D N et
oh $47 oAe el wsl 470 A
5 AT, 1996) 2 wpeo 2
240 Au7} ek gol e Ao E
918} o) Ego] e A4 theol BLFS

)
)

o
e
s
re
—H
- O

10s

E‘ =

e a@ole

(2l 10y 68 2322 EXl HEYA

PR

42t

O}OJ&E3GS
AHE
EQIE ,A}%r
2| =wn
; —\ 0}0|E4
,’ ojZal#jo| A
0S
ofolE

COE 1) 63 2422 EL HERA

RS REEEEESPEEER
ot AAE A2 7IAE Byt 2 E9
Bl Algte] FlEE Bl olsrell el o

WPl WAL 9SS FAF & A

42 719E HIE BN U HEYT
1

Sod 2

o oA A UES A T4 vigo R
HIEYAS T4 HE At (& 1

2 (a9 4)9] 20109 6¢¥ 8Y EY Y EY
o] AT T B VIR AT 39
20719] 719 =01, Brin# Page(1998) 2] #¢]
AR A GAEES AREste] Folx= A 7t
& JeRATE 7H 71950 tigt AAAE 4
733} Fo] AR A Fh> ARk O = HlFlsl= A
= BIAT 9o s AZAE A4 #
& B 9 Fo|x| A gellA =2 ks 7
= N NNHEE FANTHGE 2) 7). o]
HIE' 2939, BIREATIF 719 EE 23

3= ESIS ADE A3} oMIEE THI=
Egloan] ¢k 203] RTE Ao = gelgtt
ol#3t AHIE Eall YukAoZ 9l FHAolAM



23 9 oS A%

RT)E+= &

e J=g g HelAel
TIEAE Folshs HoAR A e Tl ESI

B el g3 =

ESH HolHE o]&d UEHD 7N BEY Wt F5 A+ 295

CE 1) =7k 29l 2000 719 =

ESlo] ZES(retweet:

S AEE 5 QT o9 o)
X BEYe] ¥ S B E4
LA s, Fde ARA
Aol Fhet & 37}

Label Degree PageRank
ojo]E4 67 00218
o}o] £3GS 67 00194
AEYAS 67 00190
o) 64 00186
EA 64 00181
A7) 63 0.0183
o = 63 0.0179
Ll 60 00172
79 60 00172
7Fs 59 00159
7% 53 0.0150
7] 52 0.0148
H i 51 0.0144
ojot7] 48 00137
ZHEE 47 00134
At 46 0.0136
)&kl 45 00131
KT 43 0.0126
AR} 41 00121
7|%= 41 00119

(E 2> HOIX[#= 2ol =H LHEFL

3N 7=
BT | g | 5 N
L2 = gig &9 | HolAEA | &9
oHE 15 87 | 0011674 | 23
29 A 10 9 | 001015 | 39
BAAAF7H 10 91 | 001015 | 40

T3 dla] F19=e] N HalE AJ7ke] 55
o me} FAgre 2N g EY
A EeTh AAE T el A9 2070
719 =0) ek A AE T ZE B J8E A
3} 2EYEE HES HolFE A7k 320
e By FAo] fojwlsitial AEE 674
o] 719EE AASITE AAH 719EE o
KT, A, 715, Aol ol
st AAE Tz (O™ 12)9F 2ok (T¥
12)= A 713 6719 719950l tigk AIAIE
TJgEEA XEL 20109 6Y 8YHE 20109
6 2497HA1 €] A7 UERIH, Y& 719
T FERIEE YeRITE & AqellA dAe
717 5 69 842 ml= o}oE EA] HRYRE
EE 7191571 69 890 7HY w2 RIETFE

o

Hole IS & Slvk. 53] A 19 Es

==

g 160¥0] P& FENEE Yeblied ol
ofo] el tig +AHI AAES THete E
Slo] Ho] Uepo® Qs Wik 2o wHA E
918 ol &7} ofo el tid Aie IT
Qe IHER AU =3 A, AL
719129 £ FANEE 58 ESEHE )
HRle] oA thde AT W 22ole Luky

) r
2
il
2
g2
o
[
oo
o
Lot
rO
s
o
X2
32
o



296 HE AR A304 Al= 2013

160

=0z

-z
== KT

140 —

A
——T| =

120

TOSAZ HUlo|ES BEslo] 69 21958 &
2 oo E o] gx1E50] [0S Yol =} A
ato] 7150 tigk A537t w4t ook 2
o] 14, 21¥9] BEY YEYA 79 d#H
A Weks Hoju 7|5 J|9Ee] 7 oﬂ%%
THIE7E obd A ojojele] FAIEHNIE
FE UESY A EXolA 5 ¢ wEA E«ﬂ
F19EEA AFH HE & F AUk
(19 13)> 2WEES] Z3AAL Al 719
TE o E S AIAIE Tefzoltt 649 8Y
A o FARS] “ofo]EL 9} Tolo]E3GS,
AR AYAIS, AL FUHH R 2]
A AR CF o} ARtEES Bl wE)
Ak Al 719E F Coto]EL S AHAIS' = 6

94 80 7 ¥ FANEES Hel § F43)
S
=2

o

p:

EGS Eﬂw *Hiﬂl % 1€

ASE AHH R vlalste] sk 3H "
o] ESlo] ”o—r— R o AL N g
sUoFe] 75 AA 29l 69 8ol 243], 29
3 NER 7P gl 2ds IAT tiFE
103 o]ste] J -3— Uehfo] “ofe]E 3} Al E
AS' 9] AR 2 g2 s ekl o
= e E}“’JQ —’F AT

AF7HA] AAE 225 Fa 20104 64
8YFH 2010 649 24971A 9] T 179 &<t
ANE7E =7 vebhd 719 EES e
A WSt e et rsith ol el



ELH HolHE o]&F UEHA 7N EY

700

1t
o
ol
)

A 297

600 \

—+—of0| =2
== 0}0| =365

500 \

Al
i Ul

400 \

o HOT

300 +— \

200 — \

100 \

Ty = e
0 —.—;;!:El'hﬁ.%

& W &
& o
S

>

P PP
O &
& o & &
o Y Y S
b

[

&
&
L S )

I - R
&

S N S AR L

&
5
A

(a8 13) A0IEE HMZE 71912 2=

>,
.

AHE 7)) B3 WEYD B4
7ake] AAG Tyt A9 e
o, 53] YEHA EXoME= 719

[ o My oft
(L
b

;lg i un o

tlo r|r ot
1o
t,
X

4.3 ET| Dzl An

HES A 243 7195 iAo A vet
EY W3l e nEgo Rz ESlA Ut
[EE0] Au st FATEFS P48k A
welahr] Qs E2 Relg(Topic modeling)
ettt kel ESIS LDA FEdojA
IO R 7Hretal AF o ESls st
o 1071¢] EZS FE3I9

(& PollM HZo] 29 B2 7P 2
£ 7= 649 38U EF UEQZA ofo]E
3} A A7)7)F & o) &3k ofo]E e A

o o e Lo
m BN

i

O

A AFE AGAS, A I R = E Y
of & Ztzte] AmfEE A|FS vusts ES
o] shte] BEFS At tk B TH EY
& KT, "84, 'SKT 59 dolz2A 1A=
o] 649 1442 B YES A} vijx]xH g
EFL0S, HHolE, 1T, A ZE Aol
o] go]EE FAEo] [0S49] Jado|= Al
2 21u3 3359 649 2199 BEY YEYAY}
e As & 4

olZ g o Ao YEYT ¥ o] el
magoME e B3
UL o) F G IR

S #42 Aah 574 o

X
o
)
=0L_-‘

™
0.
fol
5
;
)
ae)
)
il
N
X,
rlr
=
m
do
Hu



7]uke] B3 Y ES

SJIEZ A%

L

¢ 7%

Q

I10S A}

o
KT & °oMIE A] GS ESIH

L

U A A=E
ElA] GS Algh 2wfEE ojolgt

o

L

ufEZ AYNS A4 A7F gUo} 7|AL kel
[¢)

Aol A7t ESE 24
A7} cleldE A 7]
ESIE AR o]

Z)A 014

=

ZAo)A PHlolE W 7}

Z|7A o]
KT GS 8FA AR SKT ARAt 71y

°f

)5

ESIE f4 A e A 6T %

JEOE fF
e 3

32 A304 Al 2013

)

°
o

mt]o] glojglo)] 7|&e] Al

10

E e

2|2

298

of

N

W= 9

ARERERARNEE:

L
L

TollA

4001;

s
4

2l

o] A

=

o] AAY TJ#=H ) )
1)

e}, &

RN
-

O~ Z
24 3 714

O

=
h=R

w%

!

gl

=
=

&

=

37] 9l

S

=0

= 7 HESIS

| dEde

Zl.o

JE

1ehodek, 2 A7oA A}

3ol

e

7

=

=
=

=]

NEd

94

ks

i

-

vHgtoW EY
=2 =2

1A k7 EQE Are] A

)

=
vis} <

Ak

=
=

29|

i)

of = W3
E

5

FAt e

o
xr
izl

A

H|

ol

;O_
o)
B

N

aw

74

=
T

o

o
o

Q.
S

[e)
= &

(Dirichlet-multinomial regression, Mimno &
i=2]
H

MacCallum, 2008) 7]

shejele 2

o] 7

=

=
—=

1= LDA7]4e) &3] wee) 7]y

sho] ES0)4 vk 719)

)

S Hna
= T170

B
_Z—.E

o
o
B

™
oj
R

&+

o

xr
T
B

ofi



Dol Ve R FEF UE %3011 L FE A3 A ol g WEA )=

2 vo]gd(Graph mining) 71ME= 4851 E4E Btk

EYES] WS FHske A7E FRL o B A 283 g A e

Aol 2 B ope o]o} 22 5AS 7
& A7E B3 B2E ESE el ARUA HOR 719 ESEE o83 thFol TEL

ol 542 thadt 2k ESIH AgelA vt Aashe $44 o)dg gelaial ol e =

the B9 wstel A8 1A A AdE v 72 iy g S 1% vHE e

AT A3k ESEE Q8 w2l SAHeR 28 5 Slok

et on ARo] T WF T

F oz £ 9

AE, A=A, A, GAlS, o1AF (2011). ESH AXES o4 3% WAE Ad AREA
T 37 A SAIAEEE] Skl =iF, 21(2), 129-131.

Zem], o] Fd (2011). Tt 2A1e] EQE, e AEstE, 55(6), 152-180.

F54, ol (2011). EH =4 ERE S8 5 AEo] S/ AR Abs 5 ARAEE]
=aAl AZESo] ¥ 3-8 38(3), 157-168.

o e, AR, FE (2011). AAn|t]o] FExle] VIEST 54: sh=1<] EQEE FAI0E A2
ARAT 48(2), 44-79.

AT (1996). B3 *HIXM T $ &5 =g, 30(10), 22-26.

el A5, o152 (2010). W EQE FAAls f1gh ou|dT: "o 2EY SH] {472 ES
B 25 $4o= tﬂ% HCIZ}s] =X, 5(1), 37-43.

FHEA, ol A, oIAF (2011). wlolAR E2E 53 T 7Wke] EY FEof et A

=R A diﬁl =2A, 21(5), 564-568.

shE2, A9 A6 (2012). eI ESL SH2EHS 8 EJE 4. d=7gHAe3] el
F+=w4, 39(2B), 210-212.

4, AR (2010). ESTEIM ] oA A=} ELTE o]§ad: o857, ESL oo, 12

vﬁé% ARIEA, S=EetE, 24(6), 365-404.
Asur, S., & Huberman, B. A. (2010). Predicting the future with social media. Retrieved from
http://arxiv.org/abs/1003.5699

Bermingham, A., & Smeaton, A. F. (2011). On using twitter to monitor political sentiment and



300 HEAT3A A304 Al= 2013

predict election results. In: Sentiment Analysis Where Al Meets Psychology (SAAIP)
Workshop at the International Joint Conference for Natural Language Processing (IJCNLP).
Retrieved from http://doras.dcu.ie/16670/1/saaip2011.pdf

Blei, D. M., Ng, A. Y., Jordan, M. L., & Lafferty, J. (2003). Latent Dirichlet allocation. Journal
of Machine Learning Research, 3, 993-1022. Retrieved from
http://jmlr.csail. mit.edu/papers/v3/blei03a.html

Chen, Q., Shipper, T., & Khan, L. (2010). Tweets mining using WIKIPEDIA and impurity cluster
measurement. IEEE ISI 2010, 141-143. http://dx.doi.org/10.1109/1S1.2010.5484758

Davidiv, D., Oren Tsur, O., & Rappoport, A. (2010). Enhanced sentiment learning using twitter
hashtags and smileys. Proceedings of the 23rd International Conference on Computational
Linguistics (Coling 2010), 241-249.

Esuli, A., & Sebastiani, F. (2006). Determining term subjectivity and term orientation for opinion
mining. Proceedings of the 11th Conference of the European Chapter of the Association
for Computational Linguistics (EACL-06), 193-200. Retrieved from
http://aclldc.upenn.edu/eacl2006/main/papers/13_1_esulisebastiani_192.pdf

Go, A., Bhayani, R., & Hunag, L. (2009). Twitter sentiment classification using distant supervision.
Technical report, Stanford University.

Java, A., Song, X., Finnin, T., & Tseng, B. (2007). Why we twitter: Understanding microblogging
usage and communities. Proceedings of the 9th WebKDD and 1st SNA-KDD 2007 Workshop
on Web Mining and Social Network Analysis (WebKDD/SNA-KDD '07), 56-65.

Jiang, L., Yu, M., Zhou, M., Liu, X, & Zhao, T. (2011). Target-dependent twitter sentiment
classification. Proceedings of the 49th Annual Meeting of the Association for Computational
Linguistics: Human Language Technologies, Vol. 1, 151-160.

Mimno, D., & MacCallum, A. (2008). Topic models conditioned on arhitrary features with
dirichlet-multinomial regression. Proceedings of the 24th Conference on Uncertainty in
Artificial Intelligence (UAI '08). Retrieved from
http://people.cs.umass.edu/ ~mecallum/papers/dmr-uai.pdf

O'Connor, B., Balasubramanyan, R., Routledge, B. R., & Smith, N. A. (2010). From tweets to polls:
Linking text sentiment to public opinion time series. Proceedings of International AAAI
Conference on Weblogs and Social Media, 122-129.

Pennacchiotti, M., & Popescu, A. M. (2011). A machine learning approach to twitter user
classification. Proceedings of the Fifth International AAAI Conference on Weblogs and
Social Media, 281-288. Retrieved from



§ ¢+ 301

ESE HolEHE o]&3 WESD /v B Wl

https://www.aaai.org/ocs/index.php/ICWSM/ICWSM11/paper/view/2886
Sakaki, T., Toriumi, F., & Matsuo, Y. (2011). Tweet trend analysis in an emergency situation.
Proceedings of the Special Workshop on Internet and Disasters (SWID '11), Article No. 3.

http://dx.doi.org/10.1145/2079360.2079363
Strapparava, C., Gliozzo, A., & Giuliano, C. (2004). Pattern abstraction and term similarity for word
sense disambiguation: IRST at Senseval-3. Proceedings of the Third International Workshop
on the Evaluation of Systems for the Semantic Analysis of Text (Senseval-3), 229-234.

Tumasjan, A., Sprenger, T. O., Sandner, P. G., & Welpe, . M. (2010). Predicting elections with
twitter: What 140 characters reveal about political sentiment. Proceedings of the Fourth

International AAAI Conference on Weblogs and Social Media, 178-185.
Wang, X.,, Wei, F,, Liu, X,, Zhou, M., & Zhang, M. (2011). Topic sentiment analysis in twitter:
A graph-based hashtag sentiment classification approach. Proceedings of the 20th ACM

International Conference on Information and Knowledge Management (CIKM '11), 1031-1040.

o I3 FNIH0| Cist IFE HI|
(English translation of references written in Korean)

Choi, Don-Jung, Lee, Sung-Woo, Kim, Jae-Kwang, & Lee, Jee-Hyong (2011). A study on
graph-based topic extraction from microblogs. Journal of Korean Institute of Intelligent

Systems, 21(5), 564-568.
Ha, Yong-Ho, Lim, Seong Won, & Kim, Yong-Hyuk (2012). Trend analysis through content-based
tweet clustering. Proceedings of the Korean Information Science Society Conference, 39(2B),

210-212.
Motivations and patterns of twitter use and case study of opinion leaders on twitter. Korean

Hwang, Yoo Sun, & Shim, Hong-Jin (2010). Opinion leadership on twitter and twitter use
Journal of Broadcasting, 24(6), 365-404.
Jun, Sun Kyu (1996). Postpurchase behavior of discontented consumers. Marketing, 30(10), 22-26.
Jung, Hye Lan, Ji, Soo Kyoung, & Lee, Joong Seek (2010). Preliminary research for Korean twitter
user analysis focusing on extreme heavy users twitter log. Journal of the HCI Society of

Korea, 5(1), 37-43.
Kim, Eun Mee, & Lee, Ju Hyun (2011). The diffusion of news through twitter and the emerging
media ecosystem. Korean Journal of Journalism & Communication Studies, 55(6), 152-180.

Kim, Sung-Hun, Choi, Don Jung, Kim, Jae Kwang, Jung, Hye-Wuk, & Lee, Jee-Hyong (2011).



302 HEAT3A A304 Al= 2013

Discovering twitter user group with common interests by tweets. Proceedings of the Korea
Fuzzy Logic and Intelligent Systems Society Conference, 21(2), 129-131.

Lee, Won-Tae, Cha, Mee Young, & Yang, Hae Ryun (2011). Network properties of social media
influentials: Focusing on the Korean twitter community. Journal of Communication Research,
48(2), 44-79.

Song, Jong Seok, & Lee, Soo Won (2011). Automatic construction of positive/negative feature-
predicate dictionary for polarity classification of product reviews. Journal of KIISS: Software
and Applications, 38(3), 157-168.



