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Plan 17 Process Code Description Input Output Note
topic_clustering.R - @Ef A2 7] EW(KoNLP, tetstar) keixlsx out_kei.csv - XH2 0| H(O| A AL
EE Pre- - 2802 & THE| IFY (57 TO, E=2% 4 H) DocumentTermMatrix o> ChRESHOFE A 2|
- Erird Py A Flele =
pr=s processing(l) word Lehgthsz* SxF A 251 HAH UG 7IRES
- Sparse Terms 5| Z.hwp
- Low TF-IDF 47
topic_clustering.R - LDAY|H ET oEY Document term_topic.csv - 224Z:SEED = 2017, K= 5
2s S EmE s o =2 TermMatrix doc_Prob_dfcsv
a}i LDA Madeling ] oEEZ e doc_prob_df_maxcsv
- o2 =4 =g = id_topic.csv
Ida_tm.csv
ag L DAvis topic_clustering.R -EFoas Ida_tm.csv HTML 5 ot - apache-tomcat-8.5.12 AHS
= - 2R AlZEH A Fa 7R E S5 E |5 AR - AEE MHIEE ER
o
- 1 1 - o~ L3 EsF A
at se LDA Result - & o id_topic.csv id_topic_Analysisxlsx 1993~2016H HT 20 M S 24
21| #= Analysis 24
Association Association_Analysis - AR, ME|=2}10.01 0|14 Z 1993_2002.tet Associationdsx - PRI F S EoE S
Analysis(1) R - MRS EFRIRE, MEIE, B 2003_2007 txt -EE2oz SAAHEAATHIE HE
s 2008_2012.tet SA7 A7 E ST 2
a}i Association_Analysis. - @037 A0l wE 2013_2016.tet 93-02png
Network R - 2io| M- ORI EAM0| & 03-07.png
Analysis(1) 08-12.png
13-16.png
naver_news1java - Java jsoup2 AFS 50 Web crawling Naver_news.csv - 200413 O|F HO|H == 7|4 &
6y ata naver_news2java - ZZHo|d R - AbEl-> BHE Maver_news_Analysisxlsx
,33 Collection naver_news3java - 7|7k 2004.1.1~2016.12.12 (137} &) 222 do|s 2HEF2 SIEA
= - YN AT, g, QIEA =
- 25:193,6367f
topic_clustering.R - BEH2E 7] HHW(KoNLP, ttStart) naver.xlsx out_naver.csv
- Pre- _S20ixa| S FNE T B F D0l S48 AH) DocumentTermMatrix
éﬁ\ rocessing) ~word Lengths SR AR 221 ®H iy 7HE S
= P 9(2) - Sparse Terms 48| = hwp
- Low TF-IDF &H%|
topic_clustering.R - DAT|HIET DY Document news_term_topic.csv - 2124Zt: SEED = 2000000, K = 10
62 DA -ETE A TO S TermMatrix news_doc_Prob_df.csv
,&EL Modeling(2) -EME ETRS SISET S news_doc_prob_df maxcsv
= gl -Cio{E =TeE SIS =Y news_id_topic.csv
news_lda tm.csv
62 LDAviE2) topic_clustering. R -=Emoagy Ida_tm.csv HTML 5 1T - apache-tomcat-85.12 ALS
CEs 3 - 2RHE AZE U Fe FIRESERE S5 AL - AEE MHYUEE Ee
EEM s g R 1= S5
s2 LDA Result £xs= 3\845 S news_id_topic.csv news_id_topic_Analysisxlsc 12004 201610 O] A 7|A HER ST E
s Analysis(2) - EFZYOEFEEFEY » o
- mAE STuD RN
S7EXH2 5] 9|(2017.6.29)
st Association Association_Analysis. - XX = 0001, ME=7H0.005 0|4 IF =8 2004_2007 et news_Association.dsx - Ylo|# 7= &= o o] &
g Analysis(2) R - PHREEFEIRE, UEE, E )£ 2008_2012.t¢t -E22os 244 DﬂEE‘*JrLi 2y
H ey 2013_2016.4xt - 30 Al7IE SF Y
= Network Association_Analysis - flo| 37| AT To| HSLE I7|7HS N_04-07.png
Analysis2) R - ol M oS HE0l EE =S M0 TT N_08-12.png
. N_13-16.png
Trend - A2 S22 374 AIZIE LR M Bl A Association xsx -OHHEFIRE HEg A HEHI 24 2ar g
g Comparative - 374 A|7|(2004~2007, 2008~2012, 2013~2016) Naver_Associatio =
g Ani, cis nuxlsi -3 AT 2R CIE HET MY
i - EMZEDCISESOIEQ FIHES UEY
word2vec.R - Skip-Gram Model AHS & out_kei.csv kei_waw.txt - Window size: 10
8g Word2vec - HE[EEY: A2 out_naver.csv kei_w2v_2.bin - worker threads: 3
St Analysis - ZIEHst N2 FHYE 372 e £, 7HR) 719 naver_w2v.txt - Word vector dimensionality: 100
= ggo gy naver_w2v_2.bin
2= O AIAPE
oz z 52‘ H
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Plan 2017 m Code Description Input Output Note

3 A Pre—processing(1) topic_clustering.R - HEARAT| M3(KoNLP ) kei.xIsx out_kei.csv —XH2OIZ(0[HZI BIAtE) : 812 X
- Low TF-IDF 2t A DocumentTermMatrix 2| 2X|
- E80Mz S MX2 1Y (EF THof S21_M7H Y 7|19 —) CHISH 512 T2| WS Saf
ALH|, E2At HAH, ARKIE HE 5) =5.hwp ol 7ksgh
- Word Lengths= 22Xt 0|4
- 390 X2
38 5l LDA Modeling(1) topic_clustering.R - LDAV|HI EX mEZ Document term_topic.csv - =3t SEED = 2017,
-  ELd SHA Tl &3 TermMatrix doc_Prob_df.csv K=5
- EMY ELHS Y EEYU Y doc_prob_df_max.csv
- Ho" ELHS Y SEg &Y id_topic.csv
Ida_tm.csv
48 LDAvis(1) topic_clustering.R - ELpoz Ida_tm.csv HTML S o - apache-tomcat-8.5.12 AlZ
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Pre-processing(1)

1. Pre—processing with R

#EHL THI 49
system("tctstart”)

#corpus MM

Corp<-VCorpus (Vectorsource(parsedatarespcontent))

#E2ET HA

corp <- tm_map(corp, removePunctuation)

$2TTE BZ

corp <- tm_map(corp, tolower)

$EF T A

corp <~ tm_map(corp, removewords,
CC'HE, et ME pEn, A, B, SO, A, "28")

#meT =4 2oz BHE

corp <- ta_map(corp, PlainTextDocument)

#Document Term Matrix @4 (S0 Lengthz 22 HE)

dtm<-DocumentTermMatrix(corp, control=11st(removeNunbers=FALSE, wordLengths=c(2,Inf)))

#E2 T S M6

#colnames (dtm) = trimws(colnames(dtm))

#dtm = dtm[,nchar (coTnames (dtm)) > 1]

AT TEOS --

#sparse Terms 4 H|
dtm <- removesparseTerms (dtm, as.numeric(0.997))
#Remove Tow tf-1df col and row

term_tfidf <- tapply(dtmiv, row_sums (dtm) [dtm$i], dtmSi, mean) * Tog2(nDocs(dtm) col_sums(dtm = 0))

new_dtm <- dtm[,term_tfidf == 0]
new_dtm <- new_dtm(row_sums (new_dtm)=0, ]

2. Pre—processing data: id_topic.csv 4N

A B C D E F G H 1 J K
rown id doc_topic pContent maxProb Title author  class  year month day
1al 5 $7 7l DAESH 22 XY I AT £ 0840 BPZ0 IWALUROEIT  FAEI2016 06 30
222 4 7Y B 2 WM o) Bra 25 A 0450 HIF SAMEN STHL0EI A972006 06 24
3a3 4 el 7l= Aks) ZH AILLRI2 M3 FA Al 0340 HERa Tl #sl g Msdoial  +eteT206 05 1
43 3 Bi8H AT TS = RO BBt AT QIF 4 0805 SHEIAITO| FHE &4 AMYUZ-2AA72016 04 30
5a5 3 L H7|Z Uk 2 Lk H7I2 A U 0586 LIH7 B2 ONNEIS X SAIES2016 4 30
626 2 201549 FY M= 2 K| 712 048 2015 § 0760 7hS CHAIO| ME MeE SUsH  4AI|i2016 03 31
7a7 2 22| 7je 2 7|z I MK B ST 03522 SHEGISTIM SH ol $ET206 03 31
8a8 3 IURI7le A5 A5 oA 2T B2 U @ 0542 7|EHs G2 AYHY UGS SUAT2016 02 28
a d4AE & HrE =l . ost- 7= HI0|&FE  £HHI i "

9 a9 2 HuetHAE E3) MUt HAE U E 0.502 Post-2020 A17|=HA E40/4% #Eb 32015 12 31
10 a10 4 NEBOIEY ST MM IS By B BH AE 0404 ALBOIEU(oNE B8 YT @7 2016 10 31
11al1 4 LICHAHE 53 M ObAlO} 91Tt £7 23 0998 330 YR (—H—HFETY @3 200610 31
12212 2 EA7S SR EA IS S8 EA 7 0810 EAIQ 7|E 553 2 H3 2016 10 31
13213 2 U RG A SH B2 2F FT S Al 0458 K|G7M SASAWM X MSaH 7 2016 10 31
14 214 2 meE| vy A D BE NE BY NS et 0910 MUI=NHL JSHE HolsE  £AIEA2016 09 30
15415 4 RgXiss A eo BN S8 U Y S 0898 Ci7I2 88 B MR $A97206 09 30
16 al6 1ESAME2 07 OF ST AT S ¢ 08201 HE20|M HRAS 7| 223 £AI832016 09 22
17 a17 5 LT I HH 2T R ANE LA A 0703 EYHS 2 2] HEHSH  SAEI06 08 51
18218 2 TpO MO MM M CIOF MM 67 ST EZ 0896 M3 IMECYLT20/HE 42072016 08 0
19 19 471% Ths wE 7Y 7 B A SIS ¥E 073327 ASIkSN B S0UES +=4li206 07 30
20 20 2 39 XACH Y S QUIAD OHAIOHEHES 0772 QUIAZ MAKZSR 0147  #AI@72016 11 22
7821 2 AAYHEYS HOI0IZY BF A HX T 0526 AlAEY HEYI 0|ES0SFE  7I=@I2016 11 06
2222 5 IAANG O HY ST O Y ST O 047927 ARG OBEFSI UMY @7 2016 0 31
23223 5 A7 K0l 4Y s 4Y SH0E 049 NSEE S B AR BYY 97 20160 31
2% a24 3 WY geueite Fols g4 g FE4 0699 HE307|# AGTIMALZeE  @r 2016 0 31
25 a25 3 AEIYL el HIIE ME HE I 4 059 BUYEE TRY YHH TN, LE 7 2016 10 31
2226 3 I EHIE TS TS MY IY HI S L 0540 AYEBAS B8 STS 0L 7 206 10 31
27 a2 3E7EAAE g Y g 2 g2 2L osmHAgssedg swdoEd  dv 20160 31
28228 4 237 omet A4S £A Y £ 87 2 0605 A3IH SASAS(RODSRALEZE #7206 0 31
29229 2 THE AbE 01 Y AE AR S5 I A 0393 MMM A Jgel HEolEe @7 2016 0 31
30 a30 2 J2E|d = Y H s3 22| J2[g)H 0527 2N =2=E YA EG(Criti H2H JIEE-]'ZDIS 12 (3
31831 5 39 HA YL MBS e YM I $H5 0392 018 HAMY A2se  JI=d206 12 06
32432 4 712 X5 7ts I8 712 87 FO G ST 0648 712829 S BitsAle  7|=@®i2016 12 e
33833 3 IEIEHE CEA g L ERAQE L 0712 O/ 12y Halet A2 USH 7|§ﬁ-’(2016 12 06

» o =heatT ] id tanie

Shept? 7
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HI

Pre-processing(1)

(B2) HH i 719E =5

g HA A 719 =
104, 1990, 12 1™ 2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009, 2010, 2011, 20124,
20134, 20144, 2015, 20204, 2%, 3&, 3%, 4%, 4™, 570, 5%, Jhs, 7ich, 2, g, e, 7, Jle, 2ol 22, 23, 82,
A=, A=, 0, ohd|, 2k, #al, 2 ™, gsiot, 2=, #+5, J2lck, 718 712, 718, 71F, 7|%, 7|6 W&, chRot, ohek, o3, o stot,
= E&, =t wE, ol 2o, 28, 55, 55, Sxf, 29, o|x|ch, 2™, gy, ghob gbsk i, w9l 20M, B35, B} Ho|ch, 282,
a7 £5 22, 24, 4|1, A, AR, AME, MY MEH ME MY, 7 AlZ|, AlA"L
HIA -

d, 8, 74, F.oYUE, oA, AT, FE 2a 20F, 22|,
x X

= o
., 78, olstct, o|2stet, o RoiX|ct, o| &, 2l3tet, &M, X At FE, Fol, "M, w2l Mz, MAlL H
M, XE7s, RIH, A=, #3, Me2l, A, MM, =5,

=
2, 5H, Ssict, S8, §4, §3, "7, got2d, €2, siof
518, dE, gef, &8, 32|, a2 (Z 1547H)
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Selected Topic: 1 Previous Topic  Next Topic  Clear Topic

Intertopic Distance Map (via multidimensional scaling)

PC2

Marginal topic distribution

&3

Slide to adjust relevance metrig:€

LDAvis (Topic 1)

A=0.05 0.0 0.2 0.4 06 08 1.0

Top-30 Most Relevant Terms for Topic 1 (14.1% of tokens)

200 400 600 BOO 1,000

247~ I

Blue Bars
- Wi(terms in the vocabulary)
- THA LOIA| 2} 80{2| 213 | [ Red Bars
E R - K x Wi(terms in the
vocabulary)
Overall term frequency - F0{7 E3jof| o M4
[ Estimated torm froquency within the solected topic BO7H &G 8%

1. saliency(term w) = frequencyiw) * [sum_t p{t 1 w} * logip{t | w)ip{1))] for topics 1; see Chuang et. al (2012)
2. relevance(term w I 1opic 1) = & * piw 11) + (1 - A) * p(w | 1)/p(w); see Sievert & Shirlay (2014)

Term
2ATIA
oL
Hey
HE
THA

‘o x] Xp

M|
M
Of£h3HErA
AT~
3%
&7

A ofLx|
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Selacted Topic: 2 Previous Topic

PC1

Intertopic Distance Map (via multidimensional scaling)

Next Topic

Clear Topic

LDAvis (Topic 2)

Slide to adjust relevance metric:(2 T
A=0.05 00 02 04 08 08 10

Top-30 Most Relevant Terms for Topic 2 (16.4% of tokens)
] 200 400 600 800 1,000 1,200

Overall term frequency
I Estimated term frequency within the selected lopic

1. saliency(term w) = frequency(w) * [sum_t p{t | w)  loglp(t | w)/p{t))] for topics t; see Chuang et. al (2012)
2. redevance(lerm w | topic t) = A * p{w 1 1) + (1 - A) * p{w | thp{w); see Sievert & Shirley (2014)

Term

H7|1E

‘H7IE"

14



HAE 010|YS 0|88 KEl I7SE &2

LDAvis (Topic 3)
Selected Topic: 3 Previous Topic  Next Topic  Clear Topic Slide o adjust relevance metric:@ -
| I I | I
A=0.04 00 o0z 04 08 08 10 Term
Intertopic Distance Map (via multidimensional scaling) Top-30 Most Relevant Terms for Topic 3 (25% of tokens) e
es ] 200 400 800 800
ey —— 2
2« I
1 gty 25t
=+ I
:: I A5l
ysoc I —
we I ==
wwot I
2 I S50t
- |
2= I
wsy ug _
et I “re ="
PC1 wue [l &
xay [l
oA Il ELt
IHiiA - HE'S
w2
s weie Wl Al
bEY |
»uq Hast
ey
ox i =]
2 s OlHMEE
opaiot [l
ay I HHHEA
4 Ao R
s I ma|m
Marginal topic distribution 'y | e
Overal torm froquency OFAOF
2% I Estimatec torm froquency within the selected topic
5% 1. saliency(lerm w) = frequencyiw) * [sum_t pit | w) * logip(t | w)/p{t))] for topics : see Chuang et. al (2012)
2. redevance(term w | 1opic 1) = A * p(w | 1) + (1 - A) * p(w | (Vp(w); see Sievert & Shirey (2014)
10%
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LDAvis (Topic 4)

Selected Topic: 4 Previous Topic  Next Topic  Clear Topic

Intertopic Distance Map (via multidimensional scaling)

PC2

PC1

Slide to adjust relevance metric:2
A=005 00 02 04 068 0B

Top-30 Most Relevant Terms for Topic 4 (29.3% of tokens)

Overall lerm froquency
I Estmated term frequency within the selected 1opc

1. salency(term w) = frequency(w) * [sum_t p(t | w) * log(p(t | wip(t))] for 1opics &; see Chuang et. al (2012)

2. relevance(term w | topic ) = A * p(w | 1) + {1 - X} * p{w | {/p{w); soe Sievert & Shidey (2014)

Term
X5t
HEEEL
SI&
=2
st
N
C]
o8
23
MAIX]
=g
=4
EY¥
=X

Met=E
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Selected Topic: s

Previous Topic  Next Topic

Intertopic Distance Map (via multidimensional scaling)

PC2

PC1

LDAvis (Topic 5)

Slide to adjust relevance metric:@ T - "
A=0.05 00 02 04 08 08 10 T
Top-30 Most Relevant Terms for Topic 5 (15.3% of tokens) 7=
0 500 1,000 1,500 2,000 2500 3,000
21 I st
=5 I
we I 72
e
u I
B Tt
#s N
72 Il pete]
= Il
w2 [l Ay
L] | S0
szl
ul 7|12
] |
4o I El=
zeme [l
wti ll
aac 1l A
] | :
ul X THEH
=iof I
sl =
as |- o=
oty =
well Ea
ECTEY |
vell =
usn | B
edl
el dre
25

Overall term frequency
I Estimated term frequency within the selected topic

1. safiency(term w) = frequency(w) * [sum_t p(t | w) * logip(t | wyip(f)}] for topics t; see Chuang ot al (2012)

2. relevance{term w | topic t) = A * piw 1 1) « (1 - A) * piw | (}ip{w); seo Sievert & Shirley (2014)
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LDAvis (Topic HA|)
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Text Mining Process List

e
] Research
KE1DB Repert DB
DA
[—
—
n
i
NAVER M Enviranment
News News DB

bE M&= LDA Result - EuY 7|9 2A id_topic.csv id_topic_Analysis -1993~20164 HAE T HEH
Analysis(1) Xlsx
- Eng ApHIM ST 24 & &4
¢ & Association Analysis(1)  Association_ - XX|x, ME|=7H0.01 0|4 2t &3 1993_2002.txt Association.xIsx - ARE TN M= H0|E &
Analysis.R - JIRBEXIX|E, AMEE, SAE) 2 2003_2007.txt - XEOF BEMA| HEEAI HE
2008_2012.txt HHE
: o 2013_2016.txt - 470 A7E S BN
Network Analysis(1) Association_ - R0 37| : ASO0| USHE It 2 93-02.png
Analysis.R - RO M7 S AH0| =S5 MZ0| 03-07.png
XI5k 08-12.png
13-16.png
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BIAE Ofo|Y & 0| 8% KEl A SE 24
5| B L
EZH KElAFE M S8 24
ELd KE| A7EIM S8
45
0 A\
35 /\\/ ——topic 1
/ é\\ / LR
30 A / /) /
d \\/ / \/ —topi(;i
s N\ P Byl
ﬁ 20 / \’ /\ / \\ ~—topic 3
ik el - IR
& __— /‘ Y
15 "—,% /\\ — AN nd ——topic 4
N N AL >,<——\ \V/ A1 N N g7, szewwt
10 ~N /X - ~— L/ v——/ N ——topic 5
s 5 N /\D‘\//\\ o \ 71z etst
ﬂ e A4 Nt \
R e e
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2009 2010 2011 2012 2013 2014 2015 2016
Doc T 1993~ | 2003- | 2008~ | 2013~
_ _ Topic [ 2002 2007 2012 2016
1993~ 20021k MEHMO = EWH H1F M7t H|=Et LR
2003~ 20079 %: 7|25t 2 A7t st XY 2 I 13 48 109 140 310
E A/ 98It oHXIRte i A ZASHE FME 2Y 3 EELE 35 74 70 79 258
2008~ 20124 I7|2, 2 SH4/2AITYI A7t S5 4 A B 72 & m 3%
2013~ 2016 H7 |8 & S/t Lot &y 2 AR & 128 1} & &
201542 7|MOE o10| 90| KOJA, NA@E, 3t2) 5 27 1 0 43
e 276 378 440 428 152
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1. 7|9 AT Y HIESIT £41(1993-20024)

) no lhs rhs support confidence lift
1 LK} = SE 0.0123 1.0000 81.3333
m\ﬁ} {E&“\%sm} 2 ks = REK 0.0123 1.0000 81.3333
3 7|23} = AENA| 0.0123 0.7500 45.7500
{ ’ 4| MEA | o | Jisws | 00123 0.7500 45.7500
5 7|23} = g erot 0.0123 0.7500 36.6000
6 St = YELE 0.0123 0.6000 36.6000
7 Syt = AENA| 0.0123 1.0000 61.0000
8 AENA| = 7} 0.0123 0.7500 61.0000
9 =35 = 2 0.0123 0.7500 4.8158
10 2 = ge 0.0123 0.0789 4.8158
1 AENA| = g erot 0.0123 0.7500 36.6000
12 cHSeor = AENA| 0.0123 0.6000 36.6000
13 A = 2E 0.0123 0.5000 20.3333
14 £ = A 0.0123 0.5000 20.3333
15 s zIe = 7= 0.0164 0.4000 7.5077
16 7= = SIS 0.0164 0.3077 7.5077

* oI B IILK|E
1. X X|=(supprot) = P(XNY)

2. ME|Z=(confidence) = P(XNY) / P(X)
3

SAE(lift) = PXNY) / PX) * P(Y) =) lift=1(5&), lift{1(S2 SHY), lift)1(LQ AEY)

ZQAZA AlSl, AASAY|H &8, SHHEIS 7|, FHEA HY
* 719/ HEYT 24 2T} ' '

1. 99 37| : AIFY0| ES42 Ict, 1= 7|2 7 S2 AT LR,
2. 90| MZE: HFAHO| =S

A

e

~
il
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2. 7|9|= ¢zt Gl | EST £4{(2003-2007'4)

no lhs rhs support confidence lift

1 Lhe => =3 0.0117 1.0000 68.2000
2 zH => e 0.0117 0.8000 68.2000
3 AN S => ] 0.0147 1.0000 4.5467
4 s => | A ES 0.0147 0.0667 4.5467
5 S 7} => UL 0.0147 0.8333 23.6806
6 J|sHs | => | FsrmI} 0.0147 0.4167 23.6806
7 =af => (x| 0.0117 0.5714 27.8367
8 Y => e 0.0117 0.5714 27.8367
9 SstE => 2. 0.0117 0.6667 37.8889
10 23| => SlstE A 0.0117 0.6667 37.8889
11 X2l => 2 0.0117 0.5000 12.1786
12 2M => Xl 0.0117 0.2857 12.1786
13 A| AE => 7| s H5l 0.0117 0.4444 12.6296
14 UL => A|AHE 0.0117 0.3333 12.6296
15 2| => 317 0.0147 0.5556 2.5259
16 A => A 0.0147 0.0667 2.5259

*oEM 2N I B
1. X X|=(supprot) = P(XNY)

2. M2|=(confidence) = P(XNY) / P(X)
3.

SAE(lift) = P(XNY) / PX) * P(Y) =) lift=1(S &), ift(1(22] S2H), lift)1(L2] HE+A)

© JIBHst YEEIL U HSNAY TF, SATIA HIS, BUYHSH
A 71940t MEAH ST

3t © TR0 0[0f RESIBSY, UE IISE A ST,

on 1%
o

Xt

* 7194 HEYT 2

#y
1. 912 37| : otFeo| 2%
2. 2lo| M2 IPHEAN0l =

njo Jhu
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3. 719 AT Y HIESIT £41(2008-20124)

fapa} no lhs rhs support confidence lift
f 1 ks => s 0.0101 1.0000 99.5000
et trz e tem 2 S0 = Al 0.0101 1.0000 99.5000
= 3 &3t = Xt 0.0101 1.0000 66.3333
4 Xt => =3} 0.0101 0.6667 66.3333
5 cjeurst | = 2tE 0.0101 1.0000 39.8000
Jﬂ = 6 4= = cHgutst 0.0101 0.4000 39.8000
7= 7 tjeurst | => | 2M7A 0.0101 1.0000 221111
8 euMgtA | => | Cfourst 0.0101 0.2222 22.1111
9 o|m => 2t 0.0101 1.0000 39.8000
10 = => o|= 0.0101 0.4000 39.8000
11 o= => | e 0.0101 1.0000 221111
12 AMTA | => o2 0.0101 0.2222 221111
13 AL => | ea7Aa 0.0101 1.0000 221111
14 | 247t~ | => =0 0.0101 0.2222 221111
) 15| 7™ | =>| gznn 0.0151 1.0000 56.8571
16 | 9z=A1 | = =x7| X 0.0151 0.8571 56.8571

i *olEy 24 BIXE

1. XIXI=(supprot) = P(XNY)
2. M2|=(confidence) = P(XNY) / P(X)
3. SME(lift) = PXNY) / PX) * P(Y) =) lift=1(S&), lift{1(89 A=), lift)1(F] S1ty)

25 7|HE7L ME
*7191C HEAT 2 21}

1. 919 37| : 91580| 342 I}, A
2. 910 M2 DTHEAN0] 24 TISITH(SIOMIC IR B H7IAY)
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*I|IYE HEYS

njo Jhu

2. O MZ: DS A-E0

4. 7|HE A

M ol 4 EQ3 £AM(2013-2016)

{=u}

no lhs rhs support confidence lift

1 K| XER| S 0.0125 0.7143 8.4244
2 e K| KEA| 0.0125 0.1471 8.4244
3 2t LA TEA 0.0175 0.8750 43.8594
4 LAITEA = 0.0175 0.8750 43.8594
5 2= ks 0.0125 0.6250 5.8285
6 Pk 2= 0.0125 0.1163 5.8285
7 LA TEA T xH 0.0125 0.6250 5.8285
8 X KK 2AMIIA 0.0125 0.1163 5.8285
9 L= A ZH 0.0175 0.7000 20.0500
10 ZH =AY 0.0175 0.5000 20.0500
11 MH|A AHEHH| 0.0150 0.6000 16.0400
12 AHERAH| SETES 0.0150 0.4000 16.0400
13 2|A3 =7} 0.0125 0.5000 10.0250
14 =7} 2|A3 0.0125 0.2500 10.0250
15 2|A3 7| = Hgt 0.0125 0.5000 3.3417
16 7| =3 2|A3 0.0125 0.0833 3.3417

*oEM 2N I B
X|X|Z(supprot) = P(XNY)

1.
2.
3.

°
Yl

A2 (confidence) = P(XNY) / P(X)

SAE(lift) = PXNY) / PX) * PCY) =) lift=1(52), lift(1(S2 H&Y), lift) 19 o1t

3|

r

15t

oA

gon

g,

10 0101 7|2 Hs} 7|HE2| I/hES g0l =0H.

© B 7IHES HHol Adg, o=, ™

S|

(=}

OUX| 7|1 /=L MBH S

)
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Text Mining Process List

Research
Report DB
DA
n

R
NAVER [ Environment
News News DB

naver_news1.java

Java jsoup= A5 Web

Naver_news.csv

naver_n ewsZ.java

Naver_news_An

naver_news3.java X HI0|H FA -) AtEl-) &Y

alysis.xIsx

7|2+ 2004.1.1~2016.12.12

SY: HS, 2N, AZAL

S22 _HolH 2d
w4 GIEAE ME

2004 OH LO]H w2 7|AF &




Data Collection

=1\ & = idtitle year  month day time source page

M L1|0|H1 1‘?'& ) AI‘SI ) §._|'7o1 :'|:I'E|_1 7|AI' EX‘" ‘Jlk'x:’ al  [LWIEZ M= S2ln olMex o 2016 01 01  10:36:00 PM OfAlO}ZH| 0

I[I-Aol E?. T JAVA Jsoup a2 D& SUMSX|, AU H20| BYo| N 22 2016 01 01 819:00 PM HAlA 1

a3 D& SAXLX, 6152 SHs e 28 2016 o1 01 7:2800 PM FAlA 2

Y a4 D% SUNLA|, Tt e 28 2016 01 01 7:2500 PM SAlA 3

TT a5 I SUMPK|, =2 & M2 28 2016 01 01 7:24:00 PM FAlIA 4

a6 D& SUNLA HEes 22 2016 o1 01 7:23:00 PM HAlA 5

a7 DA SANLX|, HEeE 28 2016 o1 01 7:23:00 PM HAlA 6

SAE AY MR M| AE | MY/28 MA IT/ZE MU TE TV #URA a8 mEpmLjopmalop 'Ma|7| gl Hict 2016 01 01 41500 PM S| 7

— a9 QFoF QHHCHO| HAE B WH Ol 2016 o1 01 41500 PM FAL 8

al0  'M3|7| gl HiCH BAIR] HatE MIIS 2016 01 01 41500 PM el -

all I4EE A S5 UHEZ YE.FH 721e? 2016 01 01 22 10

052400 HEISC RRRA FHEE, LNALTE g TN, RN2E 25 —t—— et R m

al3  'FAOHE SI20| AL 2016 01 01 HAlA 12

al4 Y=gk o7t 57| S shefucy 2016 o1 01 LNES 13

_ als  OJMEXL o= Mo A 2, 20 - SRUE 25220 HY 2016 o1 01 SIEEZA 14

Mz §|_|-§ alé 20164 Ajsjarol olm 2016 01 01 : sl 15

al7  AUM H2OISHE M) X UE BB 2016 01 01 102600 AM  RAIA 16

al8 2016 AfsH sf=o0| olmt 2016 o1 01 911:00 AM FAl 17

AL alo 2016 AjSf 7|8 S =u 2016 o1 01 90600 AM Al 18

E+TH, S ANE 7% BH--IHINE 24 £ 220 2016 AjSH Bl F 2006 01 01 90600 AM A1 19

2 HeWEA) AT E I\ T = AR E 2H A 57| AS0| 77 0% 5 EHEC a2l Ao A9 HIE S0l BEHES 2016 01 01 90200 AM HA1 0

. i«fgﬁiﬁgd 3 E;\L:‘!i;\ﬁ? Eumé:f mzuimusﬂ;l ?E; e 222 2016 HE0| A2 ISH FUrsSF 2006 01 01 BS400AM Al 1

LE Ardirs ES JET= g a23 2016 Mf8HE g7l AlIS 2016 0L 01  853:00 AM Al 2

a2 2016 EKiA| wotay 2016 01 01 85300 AM HA1 3

oz &Y =12 A2b -0 2oL o] H 25 6 225 T g CISHX|E S2.1012] AMAH 2016 01 02 10:02:00 PM stz A 0
== FE XY, SN 720 2 g otz 1231 N

R4 B2 11 432 8180 13 2 T SR oS R meog o omew s

2 BUEBC TS HI WS A=2 HE - HERs 2017-05-23 1447 a28 39 743 72 Sop.O|NBX| X9 2016 01 02 54300 PM AL 3

a20  FY UM OIMBIA SE 1 oK o AH| 2016 01 02 32800 PM EPEED 4

QH/8X] "Zo obojplr AE R WEL 22 R4 pAm a0  E3 S01ZHY 72 64 72 X, 2ol F ool 2006 01 02 31300 PM MALs 5

a3l B|MH EAl 2016 01 02 10:56:00 AM HAlA 6

/R (SM=EERA) LHE I A = FLHATL AU A H LR S5 T AHHE &3 2 232 'CiteE O|MBA! 2016 o1 02 10:56:00 AM HAlA 7

H oo EEM - EEES 2017-05-23 1836 a33  'dlse s 22l FEA 2016 01 02 10:56:00 AM FAlA 8

- a34  'O|M RX|E 20| Sof A} 2016 01 02 : SAlA 9

= = - = 'OIM|B X2 SHRHY LAA

w88, 97 o8 wseAS 92 9 A v s S - .

| -5-TE AURIHHEY FIls HHE ZE 07 2 -ZESHE 2 EAZT UM A a7 'oke A= ehmol 2016 01 02 A= 12

T 123 WH (O - 0o 2017-05-23 1425 a8 '0fR UL 2 4 g 2016 o1 02 A& 13

AHE gt 239 AYSHOIE ArOrR O|MBK|" 2016 01 02 HAlA 14

LHI 0]0 o] Apol(2a o} ad0  SjrEiet S0P X87L.62 A Chatuon 2y 2016 01 02 LN 15

o <SW0j0R2>5E24Y R U(SY 4H29H) Al HILIZH U550 AR, Afte] B2 7| 2016 01 02 g 16

B H20| 222 4]} 2001 01 M AHRE I ATH 230 (R INACL 0f a2 28 W TS 78, BT A% T A2 S oAy oo 0 Aras v

. - o . 243 M= FQ ofH 82 MEISY 'ol4 B 2016 o1 02 gt 18

HHMIZE 1220M 18, - ZHEE 2017-05-23 1421 a4 N X ERY M2 S0 ma ey Xof 2016 oL 0 [N 19

algjo| Mg a5 [BF FAIA ZEE2015 WEM RbHO| 2016 01 02 HAlA 0

a46 Ot V| = MY vl 0 SHRE €Y 2016 oL 02 AgHrA 1

a47 Mol AE2ZL 78 HOoL.OIHHX| 5= LhE 2016 o1 03 82800 PM S2=ZH 0
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Data Collection

U0 FA J]AL HIO[E] M= e

T =
e Lo A

MEZA HIO|H =4 -) AbE| 20} -) 2t 20}

AE 7|2 2004-01-01 00:00:00 ~ 2016-12-12 23:59:59 (& 1374=)

M=, GRS, F, Y, AR, A2

>
m
0 o
19

og|_|

>
M

R|H7|AL BEXt=

e
r
=

EBN, EPASIRIRA, JTBC, KBS =4, MBC IMTV, MBC =4, MBN, OSEN, SBS, SBS CNBC, SBS funE, SBS ‘=4, TVE|EZE, TVAM, Y-STAR, YTN,
YTN SHHYSH, ZDNet Korea, ZHUE, deitlE, F5EH, S UL, FEY WEHE, Do wA, 721, FAIA, HEYLE, 22 MZ2t0[=, HZe]
of, SOIZE, OXZH g, TX2EYA, 2T 27 2(0f, H|0[C|FT, Do|H|2e], IiZ0IZ 0], IfLFH, HHME, HUS, HLIFH0|, =2, 0|H0H2E,
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QIE{F365, YUHALX(OLD), UCt, MAME, MFLE, ZMH|X, MU, ZMUL, F7HAE, F2H=0F, FH5t, SYSUNDAY, SR, FMl, ZA
o vod, ZXwA, FHORY , F7|w4, TO[HE A, et DefAAM, ZAQ, Z2MERA, B2, 374221, St=ZH|, et=8HTV, et=2L, o2

EPOP, SIEEHA|, @AZM (= 1017H)

r>
e
09
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Data Collection

. EHZIS0F LIO[H] A T|A HIOJE] 7]E 4

—

(H=E SFEO0F HO|HFA L & F0))

[
25,000
20,000 /
= 15000 /\/\\_’J
>
o0
L3
N 10,000 7
5,000
2004 | 20054 | 2006 | 2007 | 2008 | 20094 | 20104 | 20114 | 20124 | 20134 | 20244 | 20154 | 2016
T HO|H]4&A | 9,013 | 13,452 12,915 | 13,971 | 17,595 | 17,114 | 15,342 | 16,161 | 12,724 | 13,021 | 12,759 | 17,998 | 21,571
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Text Mining Process List

Research
Repert DB
oA
BT
n
——
NAVER Environment LDAvis
News News DB SO

A Pre—processing(2) topic_clustering. - SEjARAMT| M3M(KONLP 5) naver.xlsx out_naver.csv —XHZ2|ZA(0I BT HiALE) : &= A2| 2H|
R - Low TF-IDF 2t ®HIA DocumentTermMatrix -) CiYet o2 MA2| WS Solf s 7+
- =80¥2| 5 X2 Y (5 21 _HA Y 7|9E = St
H HO| AH|, EEXt HA, Z hwp

AZXZ HA 5)
- Word Lengths= 22Xt 0|4
- 320] &z
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Pre-processing(2)

(B2) HH i 719E =5
e H7A &k 7l9l=
2N, WE, 28, 2%, YWY, 52, 25, FE, 7Y, B2, 22, OFY, XY, I, ALY, 23, IW, €8, A2, S, e, FH, AL
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Overall term frequency
I Estimated term frequency within the selected topic

1. saliency(term w) = frequency(w) * [sum_t p{t | w) * logip(t | w)ip{t)}] for topics t; see Chuang et. al (2012)
2. relevance(term w | topic t) = & * plw 1 t) + (1 - A) * piw | thip(w); see Sievert & Shirley (2014)

“HIIE"

33



Selected Topic: 2 Previous Topic ~ NextTopic  Clear Topic

Intertopic Distance Map (via multidimensional scaling)

PC2

4
g 10
8
PC1
1
8
5
]
2%
5%
10%

LDAvis (Topic 2)

Slide 1o adjust relevance metric: )
A=0.05 00 02 04 06 08 10

Top-30 Most Relevant Terms for Topic 2 (13.4% of tokens)

o 200 400 800 800 1,000 1.200

ELTY |
L8] |
sl
=10+ I
et
EIES-Y |
wet
gy
"y |
of [l
et |
# I

Overall term frequency
I Estimated term frequency within the selected lopic

1. saliency(lerm w) = frequency{w) * [sum_t p(t | w) * bogip(t | wip(t}}] for topics t; see Chuang et. al (2012)
2. relevance(term w | topic t) = A " plw I 1) + (1= A} * plw | tVp{w): see Sievert & Shirlay (2014)
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Overall term frequency
I Estimated term frequency within the selected topic

1. saliency{term w) = frequencylw) * [sum_t p{t | w) * log(p(t | wyp()] for topics t; see Chuang et. al (2012)
2. rolevance(ierm w | topic t) = A * p{w | 1 + (1 - A) * p(w | )fp(w); 500 Sievert & Shirley (2014)
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LDAvis (Topic 4)
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Overall term frequency
I Estimated term frequency within the selected topic

1. saliencyiterm w) = frequency(w) * [sum_t p{t| w) * log(p(t | W/p(t)] for topics t; see Chuang et. al (2012)
2. relevance(lerm w | topic t) = A plw | 1 + (1- A) * piw | thp{w); soe Slevert & Shirtey (2014)
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Overall term frequency
I Estimated term frequency within the selected topic

1. sabiency(term w) = trequency(w) * [sum_t p(t | w) * log(p{t | w)/p(t))] for topics t; see Chuang et. al (2012)
2. relevance(term w | topict) = A * piw | 1) + (1 - k) * piw | 1)/p(w); see Sievert & Shirley (2014)
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Selected Topic: 6 Previous Topic  Next Topic  Clear Topic

Intertopic Distance Map (via multidimensional scaling)
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Overall term frequency
I Estimated term frequency within the selected topic

1. saliency(term w) = frequency(w) * [sum_t p(t | w) * log(p(t | w)ip(t))] for topics t; see Chuang et. al (2012)

2. relevance(term w | topic t) = A * p(w | 1) + (1 = A) * p(w | 1)/p(w); see Sievert & Shirley (2014)
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Selected Topic: 7 Previous Topic  Next Topic  Clear Topic
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Overall term frequency
I Estimated term frequency within the selected topic
1. saliency(term w) = frequency(w) * [sum_t p(t | w) * log(p(t | w)/p{t))] for topics t; see Chuang et. al (2012)
2. relevance(termw | topic t) = A * p(w | 1) + (1 - A) * p(w | 1)/p(w); see Sievert & Shirley (2014)
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LDAvis (Topic 8)
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Overall term frequency
I Estimated term frequancy within the selected topic

1. saliency{term w) = fraquency(w) * [sum_t pit | w) * log(pit | whibl1)}] for topics t; see Ghuang et. al (2012)
2. rolevance{term w | topic ) = h * plw | 1) + {1 - ) * piw | Vip{w): see Sievert & Shirey (2014)

40



. .
LDAvis (Topic 9)
Selected Topic: 9 Previous Topic  Next Topic  Clear Topic Slide to adjust relevance metric:@ T : S
A=0.05 00 02 04 08 08 10 Term
Intertopic Distance Map (via mulidimensional scaling) Top-30 Most Relevant Terms for Topic 9 (12.2% of tokens) =¥
600 800
pe2 $ 0 4 &7
=
5| [ ] A
4 ] L]
& =« I
52— =HAMY
3
3 wze =15
i p— H
7 aapy
oit! [ ] EJES
° #+
xex [
wase N I1¢II ﬁnil_nn
L) — | =29
PC = I | |
= [
v Il
sz 2
U &+ I
5+ oo
A Aze I ™
gex [l -
™ ols
LY |
2 s [l =7t
+4 I TTHle
ux
o [ ey
=sus+ [l
Marginal topic distribution o I H=
o Overall term frequency
) ) ) O A
2% I Estimated term frequency within the selected topic =21
5% 1. saliency(term w) = frequency(w) * [sum_1 p(t1 ) * log(p(t | w)ip(t)] for topics & see Chuang et. al (2012)
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Text Mining Process List

Research
Repert DB
" DA
+
e
R B Environment avis
- News 08 oA

83 Word2Vec Analysis Word2Vec.R - Skip—Gram Model A&t out_kei.csv kei_w2v.txt - Window size: 10

o= - HE|EEE: AR out_naver.csv kei_w2v_2.bin - Worker threads: 3
- 7|23 M2 SAE 37HX| naver_w2v.txt - Word vector dimensionality: 100
(2Hsh &4, 7H8) 719E A naver_w2v_2.bin
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% Word2Vec model 244

1. Tool:R

Package: devtools, wordVectors, tsne
2. Model : Skip—Gram
3. Window size : 10

4. Worker threads : 3

5. Word vector dimensionality : 100
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