e

W19 1~

203 T I

M0|..__.M.UM o o

5 e Lo

FER < 5

s JF T o

© ~ [ .

£z ol !
S i

CL| B i

2 N ) S

s = 333 o

s &4 3 BT I I e

S ofloed wmawmwwm £

£ H R oF Mor W Tl ol %

c = T T T O o oy

KO Kio RN B

=TT o N N NN B

ol l TOWroWrowrowr T 2o

NG 5 &

O_____ = jol oIl ol oIl o B!

0 — o O oo ol ol 0 E

r = o

Ho Rl HoEoE M hd

— I wowr oW oW oW EIC)

<y o T T TF !

=~ g mr ooy o o o N s

[l BT XXX Eo

Emll_ o}/ _L,

ln.AI .ro ol ofl ® Bl of % >

T I N T R o

OFOH & = = oF < T X

=
A

=
=

oy
s

L 3,7427)

i

[

A5 o7

oy

o

L

]

‘o
il

o, Ak

S uj 18xH{solated node) & A2

il
A

EFRIZANA 1990 149 195E] 20161 49 309714
g

7IAF 2,337719] Q18- 5,046701 T

3}, A AFE 0.333202

25 6,708711°] QA= ool

** heathe0@gmail.com: dmpark@kpf.or.kr

* o] A= 2018%



AeAee B8she ofe] 71EES Ads] Rk aoRt. ke A 7es
0.333¢1141 0.450% ol ALHAE AlLIF 252 3,6977), 1426
Ado] Zal AP oA wigo] AUAA] AlEskeo]
o r2TF SR8 AR kel S disl tiAQ) = TRARE SAslaL 9
Uhs e @ o) IBM Z2AE vuolefe} 22 5 =59 7% 7IezA
ARlFER7E A 28 o Sl AFE =5 ZRade AAskstE 71018 5

t}.

wﬁzio

s
fllo

BERERERE

6 HRLAoIMO|Z 143



1. A7 |

A mYelE HIEgE 4% AREAF @ HlolE|(user generated
behavior data) & titEE T 5 A HWA w24 e
whE A Ekar Qe ARR Sl M ARl Aot QITF s
telel(big data)E FFHE Ashs ASFE  ol& AlE|#S
(computational social science)©] 58 Wl At Watts, 2013).
53] Ak3]eka ALs]EE] 8t Ropll A= 9l Hactor) 1 HEARES 1
2 o] (graph theory)s 283l £ sk ARRIAAT 4 (social
network analysis)©] =dsl$itt.

Trefu AR QAT A A9le AIAIAE A 2, 9l o
mu ksl v g3E A 7|SAAE AR A8 ol He o
Aty o]Ze] #HoA olefgh 7|EAA EAS AEAAY EA

o =

&= oA B4 (semantic network analysis)< Eal o]H2a 4=

JZ K

A
ARSI A 24 0] Als]HEhtol F 6] s Ag-S thie A8t
oAl FES Wiokth oA #4S 53] oAARES TR AW
Aol st A whEA] Shhke] il rHEEY, 2018). ulelxle= o]
AAY BAE 2 A AR AR T AES] V)AL ofFfo] B
AAS 722 ¥lulolE] Al (87}l =(BigKinds) Yol HE3) 27|
Fro R tokglk woke] dAgtE ke A ok 19| 7|9 i
A OIS FElA, dof, ofd Aoy 240 HelE flE )
oL} Z7IARAE A ©9] EAo] o] Folfltt. 1Eut ALS] AS B9l
Z(micro level) ¥ 7-%o] #3+ 714 55=(macro level),
a2]a 8 viekRs F91 S (mezzo level) &2 oldfale] HIAE
o} 22 7|5 @AM E Pl R Tojel AR Rl A, 1A

T Tl e A4 5 ook ARBISteIM R Bl Augk BAS
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3l Aol AAE wivlehs 9 o BA0] FEE Wkke] o]
A BAeA = 59 72 9
S Ak HAE S Zdoj Aol n|AdHEA], g~
E wlo]yg, Exrd
learning) 71%9] FE 55 F3 B HHS o]k o]
8RS H| R ARS|eREopl M e Al 8Tt FolAaL QL A
ol B elal oo wAle] o] el ATEoRy weks A
Aoz zlo] QA setel=tl ofHe= 4L At

o] A= 7 Ve o= dole) A, B 5 o 9v
AAY 4 (multi level semantic network analysis)S 93 7]%
AYosA Fri gAY BAS ARk w2 i AdHelAE
o] &9 (token) ol Fsh= A4 (node)S Fo=, oJn|i 7F
L(relevance)dl w2 AZ(edge) FAR=(similarity) ot 3-s=3
(co-occurrence) 5 O= gt} o]& HEFO R o] A= =
Zre] ou| Meks o Ao R olad 4+ lwF oW A2 (semantic
distance), 2V Z(semantic path), 34 &3, 2°F 74 A& &
& o TR AHF Ao} o]of o|F upoR w2 w4 94

A 22 73 (FEY(QuoteNet) ) EZEER
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HIE =S Ak 7)o 5= s Aol
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e

1) XISstEl HIAE BN

A ow AL opllAE et 2 Ae el
ojEssity. 1y ¥lAETL YK(volume), FE(velocity), THEA
(variety) SRl BldlolEslslel] wle} Apsshe HXE A€ &
L7} zobA]aL Qi

H2E FME dubdow 3 AAl 4, X T Ul HAE

gt o] & 54 HE-2 & O A8 Aurat sEa A o
vector space model, VSM)ol| wz} 715 WE
e dPAS ]O]Eii TJxsbEth(Salton, 1971). dixdos §o] =4

=
W% (term frequency)® %Al  ®%(inverse  document

AE

)
Ae

>

b

[
b =
Ir
-3
o
OH
o~
I
oft

frequency) 9} 22 8 H¥1%(collection frequency)E 1#3+ TF
IDF (term frequency inverse document frequency)e} 7)o Z
o] Atsk(length normalization) & &3l 4] Zolol| WE xjo]& K
gk o] ARG (AT, olEF, HEF, 2017: Jones, 1972:
Lee, Chuang & Seamons, 1997: Salton, 1988).

HESHE ou]tole]= w2 ARS 2] whiell B2 A A
] Z=2~(dimension reduction) TFES AZILE thEAQ A4 =4 7

Ho g FAE BXM(principle component analysis, PCA), Eo]zk

r*o

)=

3l (singular value decomposition, SVD), 25 v|x3g} 3j& Haf
(non negative matrix factorization, NMF) o] <th(Lee,
Chuang & Seamons, 1997; Hotelling, 1933: Stewart, 1993). ©]

o] Y =49} &7, == HE® FAIEH(co occurrence) E A}

SAIE, AL BS &8, MR 7|55 wA SR 24 ATAIE Mot 9



73 (similarity) & vFg o2 dolu A4 5 o1 @9 1 IAIE vjots
71%= 3 HLee & Seun, 1999; Turney & Patrick, 2010).

B4 Ao E =24 98X (frequency analysis), 33}
(clustering), ¥F(classification) 2} 15 53+ 93K ranking) =
go] wralent. Wojgk YlnE dloJe]o] RITFAe] thgh A%l Az}
= &3] 9= FH9=(word cloud) & WIS 2% @z AlZ)s
(visualization) =o] ANHTE ghd W=E Al7tel] whe} AAjsPd 4
A (trend analysis)Z 2 2Fsskd AIAIE U832 o] wrk(H)
T, 20165 Aiden & Michel, 2014).

TFE 2] o] @915S B 229 (topic modeling) 7S
283l sk = Sk HAdd= A 9] 24 (latent semantic
analysis, LSA), 54 74 9n|E4 (probabilistic LSA, pLSA)
o] o] g&sth(Deerwester, et al., 1990; Hofmann, 1999).
Zoll= A YElEdl 9(latent Dirichlet allocation, LDA),
Word2Vec o] 755 Wil Uvk(Blei et al., 2003: Mikolov, et
al., 2013). Word2Vec SA| &4, &1, A2 84 75 449
Seq2seq, Paragraph2vec, Doc2vec o2 ZsItkle &
Mikolov, 2014; Sutskever, et al., 2014).

e 70 RE EA] B (document classification)ol] AR
o A 5 e yelB o= (Naive Bayes)t 24P E
] (decision tree), SVM(support vector machine) 55 ©]-&3t 7]
Asky WHol de] 8% tH(Joachims, 1998; Lewis & Ringuette,
1994; Vapnik & Kotz, 1982). & A& A8 HE=E ts ¥/ 4
T drk (7IRI=) oAl SVME 71E0= 7)AL AHE v &gt
(SaltLux, 2015). E]2~Eol| @71 53 o718 vsh= A4
(sentiment analysis)o|ut H3¥2* (opinion mining) $% 72

dFow B % dti(Pang & Lee, 2008)
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al., 2006; Curtiss, et al., 2009; McKeown, et al., 2002; Park,
et al. 2009). o|¢} 3 HIZE 7418 2pdo] A4 (natural language
generation) 7l&¥} F&53 2EAIZF(robot journalism) & 555
k(s o2t 2015).

Asse HIAE 412 B W e Estar ofX 7R ARs] el
opoll A &gsh= wloll glo] B 7HA] dhale] Stk A= wiE) uleto]
A ofelgoltt, o= B
1550] A7) wiol EAe s A=

A

A AR VIsH R T, 24, 29 4 T v =
£4o] 7Fsslth. SHAIRE ARS8t ool A= wo] =] £ AT
wo] Qlet. ol AE]Ftst okl M= LDASH 2 & w2 Bof 7=
A4S Z8ohs AR AA Srk(edd et &, 2013). 2ev S
o i A2 WS okslr|7t offrh. LDAS 75 wste o
o W el oAlE = 2hid (labeling) o)k ARG, A%t
g epE S fleiME vl Y A AP s, ohud A

[¢]

=5 i) e AllE Had sh o saglow olo wi
s SEER RO R
3} 5ol 7|28 SRS SlaL ST Aolr). 1 Ad) WA

AR o Wete ANEAY, YT ARl Sol Wk ol

i

3 Ajslake Rolel A1Eske B4 so]M (python)olt} Re)

FejaiA] golBely] Arvke 8shs 497t Brk 1 A B4
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] ¥(the strength of weak tie),

o]

=
=

AW Eg] (sociomatrix)

)

2
=

bl

ok3}
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A
=]

(six degrees of separation),

W shte] Qo]

2

Z(graph theory)2] &
(centrality),

(set theory)} Zrzj

=
e

3T
aL

2 F94 A

W (structural hole),

/E},'

7] (percolation),

wE

o2 vtk (Moreno, 1937: Travers
1967; Granovetter, 1973: White, 1963; Burt, 1992; Freeman, 1979; Watts

Eal

2% Sl AZ%(scale free network),
(three degrees of influence rule)

=
[e)

=]
2]

et al., 2000:

1999; Callaway,

1998; Barabasi & Albert,

Christakis & Fowler, 2009).

& Strogatz,
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o} Sglet gAAt FEEE FEY V|SAAe T84S AT 9
(communicative action), €018 A& (linguistic turn), ¥4
Al(discursive construction) ¢ JiHeEE Az,
2015; Habermas, 1985: Rorty, 1992).

ofmAZA FAo AS|AAES] A S &8 S A #
7HA] Ztel3do] itk AbslAAne] Axlel AAL 242 91k actor) 2k
‘A& (interaction) ot WHA om|AArgel A ARL- Felas, FA,
o], &4, e, A, WA T ov] @97t |, A2 onjEHQl
ot} I ouAAgS Als|d Al Hls| Axa Ado] EX F
oh ] i 10v) Fe] 7IAF 16l = 30707 e 7 450
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sheta] 913 Sl At A A BT

o=
A9 ANAAY $40] g ol oFA. olefet A4l

ox,

%

>

0 2
-

s

X

ih)
o
i
e

3598 A% (cocitation network) 4, FAINE 24 (cocitation
analysis), 5597 2% (collaboration network) #2, &4z} <
A (coauthorship network) 4, EAITe]E4 (coword analysis)
5ol Jth(Barabasi et al., 2002; Callon et al., 1986; Garfield,
1964; Garfield & Merton, 1979: Kretschmer, 1994: Moody,
2004: Newman, 2001: Newman, 2004: White & Griffith, 1981:
White & McCain, 1998; Zhao & Strotmann, 2008).

A8} FopollA= Kr-Kwic Z2130] =9d o] % tjest gl
Ed djgh omadd o] @AsitkPark & Leydesdorff,
2004). FHZoll= Ao X 7es Adtel Afls AFsoR FE6kaL
ABIAZAY A 7S S8l olstehs AbsskE SwldAe] g,

2, 2 vye], i 5o Aol ZEH AL k(e R,

B A ARt F8AReL 22 FARE A Ol At qlvk o
N J

ek o gl Aa 2] H9- AR
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4 S A& (recall) 7 A= (precision) o] Edlo]= 0
(trade off) At HHHTE = HMolE 3t 7|AbolA] 18-S
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B8 (filtering) &cha,
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=
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DA OR euART Pk A |
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A 78 F8 AR A Gzt 7IAE e Ao A g s |
olf] 4] Algls 885 A7t FaE A 9l

SR T2 Hloly A ARl 20131 AHHEE 7 ol
FmABeA G 7RI HolHE A2 7kel (i wEh) 7}
ARl G159, 2013). ©]o] SAETATS (Fan
2~ WEhE vhgos (7RIZ)E 71983l 20161 27HATE). s 2]ellA]
= TR vEtolHE F3ele FxskE Ade]E(structured
journalism)< AlRtO=, (2l HIED S} FARSE 72 HolE] &
Al Alz=gl’l IBMe] 20154 (IBM $kE 772 @j2=Z20] Hlepd) & U
TR o]f o5 ¢¥AT Al=HIR] IBM d2E=olo] g Frk(H

A% 5, 2015.12).

1. (BpRIzm)9 o4 o

or

entities recall precision F1
QlH(PS) 81.64 89.78 86.51
ZAH(0G) 87.69 90.27 88.96
Z|ed/Z121(0C) 77.11 88.98 82.62
AIEE 82.26

M7RIZ) = 7IAF Al LAY, mj A, ZIAF Al 22 ARAPE 2t
Aoz AlFsh= uﬂFJrrﬂOlH ol ZHAE 4], AW i, Qe F=
ApAo) A 7)1%S vfEo 2 A5 B2 (auto taggmg)% 4R <
713, A3k X]*ﬂd, & i, 712, UR v CSV
T FeZ theRE 8RS = lrh 20161 27] W (BRI 9] 2}
dojAeE] <14 e Fl A5 7IeeR oyl ZtHEES~,

Ol

o

3) http://www.kinds.or.kr/

4) http://news explorer.mybluemix.net/

QAIE, 7IAF BE £8, MR 7|58 A Sxcizar 2 omas mier 17



2015.11.). =t Q182 Ao Adso] 7= UA skt
CPRIZ7E 2440 A7aksolAl s7lE Zo] &3 2d &
gl Eratar 2 HElolE A Wl whEA] ke ar gl
e 2 JTAS okl ofe Al woke wEska (TRl
289 g HEloly #4o] ARSIl Al=StH A, A
2018: A8 &, 2017: A 5, 2018: VT 5, 2017: 7EA,
2018 A%, A9k, 2018; AFA, 2017 A€, o8, 2018;
g, 2017: B, 2016: Btelss, 2017: BHAA 5, 2017: HHE]
olwlz}, 2016: 78? 2016: AHlell, 2017 &71 5, 2015: AAF]
S, 2017: o9 &, 2017: oA, 2017 XA, vHEE, 2018: &
X 5, 20168 Zﬂoﬂxl 2017 He3) T, 2017 HTe], AEW
2017). offfell w2 Hdlofe] #4185 &85k 718 7IAP) 24, KISDI
OV ICT A= 7HE B BRI Hur d36) 372 njtjo] ABEY] o

AN S 5 Fol},

A mlm RS

N
1=
Y
N
‘0
[N
N
Ir
N
INN
=
s r2
I
N
_IZ
>4
&
e}
=
B9
of,
O
r‘O
Of
M
Mo

Azl 57} Lﬂ%’— ©e ) 2% 55 2K cut-off) 3 Hi=v, of 1
4 71%01 QeI M i AARE F gholl whek 91w

AR A9, oh R 22 U3} 22914 52 sl ofink, 414 2

5) 201849 7€ 59 A o]y oA Fr wlole'® A Ax 581719 7)
A7F Ugkth https://goo.gl/ULFoQ8

6) KISDI ®%A8: https://bit.ly/2MN4WFe
7) https://bit.ly/2KzgSOf
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A 322 7] e SR AR ohe) tiEE dakow sa

o
o
2 A Meddh o i VAR AR @4 d 2ol ek =5

& 9L vk B3 rs 7R ARed Alo] opEt g vkt *}ﬁ
ol thet =& =L 8

T Ao Ade]Fell 71xks ARrle] ozde R AN
T itk web i A ] QIS Sl 'tk 5 71

KR
woll, 2ejar she] S Asle wl e 3vlsh] SlsiMElE,

AFs AE =50 A1Zs}, = =5 A% (argumentation map) WA
=% %™ (argumentation diagram)°] € F U&S AARKHCarr,
2003). 1A= ARSAOR Fo7F S Al sl g7kl AAA
AN =5 WS EaL S 7ol itk = dFe] BEE 7]741%
RRETH, s 2 AT o] fr8shl 28 Tk Aol A

AA R AFEHF AT QA3 As 7= QAR olelg B2V
£ e she AlTE Slolsith AFE = A9 Aot
20184 6€ell= IBM] sto]si(Haifa) 2= o]~} A 7deo] 2
2AE duolHEhs AFAIE 7N E27|A N AZS 634 W
ol APERE 37N HAES SRkl HRlv).
IBM HHlelef= H4-8E F=Aol] theh w=Aol] s ow Fojed 4
AlaRRE H3RE . OuolHE sk R IBMS 27

=% s (argument mining), @ 973 - (stance classification)

%2
rlr

e

8) https://www.doc.ic.ac.uk/~ft/argumentation. html

9) https://www.research.ibm.com/artificial intelligence/project debater/
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In this paper, we point out the limitations of the research on word —
based semantic network analysis and propose a news sentence
network analysis method as a method of semantic network analysis
at sentence level. In this study, we developed Quetnet as the
prototype news quote analysis program, and conducted a pilot study.
The news sentence network focusing on quotes is a semantic network
that nodes are quotes, and edges are defined as the association of
jacquard similarity, co-occurrence of articles, and whether the same

sources uttered quotes within a short period of time.

56 FRLA0IM 0= 1435



The news sentence network has a semantic path and can be used to
define the one main sentences, summarizing sentences, and
sentences in details. In this study, we conducted a news sentence
network analysis on 5,046 quotations of 2,337 articles quoted as
"artificial intelligence(Al)” from January 1, 1990 to April 30, 2016.
Articles were collected from news big data system (BigKinds). As a
result of the analysis, it was found that 3,742 nodes and 6,708
edges were detected except for the isolated node when the
similarity parameter was 0.333, and topics about Al technology and
its soical shocks are classified and summarized better comparing
with the analyis node when the similarity parameter was 0.450.
Given that news is accumulating years of public debates of
important social issues, it can also contribute to the design of
computational argumentation such as the IBM Project Debater,

espeically for the purpose of social sciences.

KEYW ORDS news semantic analysis. QuoteNet, semantic network

analysis, computational argumentation, news big data anlaysis
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