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vector- space representation 0. 2 3 ¥},

A BAE ke AR oA, HE §%
y¢l wlo]yd(opinion mining)o]| e}l FEu} HZ
mjAe] waw Qle] FA e4vt £3E HXE dHeolH7E Y
2E HolHERYH FE3 ARG o] 719l wA" e A= &8
o] Zz% A tH(Kim, Jin, 2013; Jeong, Shon, 2018). 7+4 XS A3zb7 7244 OiA(sentlment terms)
o o919 349 B4 AEE ekl FHeoain) oz THE NS TESL, ol
S 01% st e ARSIt A g B4 AdE 2Es] fEiAE AR
Ze o] Fgho] w9 TRkt Hu, LiuQ004)= sdel Ax G4 o3 200673 A4 o3
4,783/ = —7‘1?’3}04 A EAE Fds] 9l o2 ¥ Opinion Lexicong 7-=38Flth HEgH
Wiebe et al.(2005) °F 10,0007]9] 3ol WEfvb= 313 AR B2 whe} 33 244
A2 A B Ast MPQA ZAAFAS 59 0™, Esuli, Sebastiani(2006)2 7]3%2] WordNet 2
Eolo] Rate sulo g —EX]J_—.ﬁ(seml—supeersed)Oﬂ 3 27 29z 34, Y, 24 A 7
24 AEZ JLEF] Senti WordNet ZHAANA S FE3F ) dhato] - AR o] #EF A pr=
An, Kim@015)0] FeA4el Rel7l wolel 24 ARE FH, ¥4, F9 A Mz FRe
A S, TN thf A BASE S BYE A 22 Ul 2
& %359tk w3 Shin et al.2016)2 FW 032 Al 243 2EEE VWO 16,3627)
SECEEE %zg, 24, 59 A7) 48 Rojajel T3 KOSAC 4Ao] slek. Park et

£l

F23E H2E vy 7Y F sty 23]
s FUE 5 A8y

Jin, 2014), ©)
Mol =94

FO
i,
=
X
U\I
oZ:

H
RUn

ol

o

LD FYFAN Lol KEol RS B S ANT 33 § 148407
o Lgam, 2gam, BET, £, Fool, REZ F oldel U@ I, T, AL AU

KNU S PR,

23. A48y

7ol FE(Fote, d= 4 3

U A 1S AN =7 24 wHo] wiA" A S st
szt =t o5 3

AAEo] H2E, Azl & nt] g} o] §4 A= A3, Ui, i
tjo] Zojo| &S mFriil SR S (Luam et al, 2015), AR 2 social value9} Z& Zelx
Fr 24 nte] Fold g3 Friar 39 thle, 2018; Luamn et al, 2015). 12t} = 3
ANES FAERE 24 vtje] Fofo] JFS Frial sHATHDI Gangi, Wasko, 2016). o] 2]t
oA & dFdMes FAL AXNZY EFEA, S0 #AAEGH vs )T =Rl
HAAE BAstazt gl S, F9AHY AXNES Ao ® GLM(Generalized Linear Model) =
Xq%é}oi EY »dy LDA 7|Hor F&% By 1 #4418 F8 Add A7 =

9 Fofd] oju gk FFE MAEAE b Zo] HFaux

B2 VA5 el Ee 24 v 3o
3L NeN [e}
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=] i _1)' J: rlO
o}\i NlO 1o 4
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Hypothesis 1 : S04 ¢ AN 8 E5e Felo] vhat Fvlgtolse] Qge vk
Hypothesis 2 : 149 A48 4e Felel e ulgelse] dge v
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= olHE 33t7] €3l Python 7]4¥ke] Beautifulsoup®} Selenium 3|7]) %] & A}&3}o] =
AN AL 9 ZE2(web crawlen) S =3t 2017 8Y 19U K E] 20194 6€¥ 1147}
oF 2270 7F Aot FA A AA G| 525 580,78270 FH Loy F AbA|E 1452277 HY
AlQ)gh 435555702 HhuolEE FHFAY £, %U]Z A AN AN EFEEL = 1770

a

&

e
n)

)
oo
>

2

=
ok F 7IEP EobE A|Qfgk 167 ot EAo] AREStion, FEE YL A glidelA] Al
oAty HEA o BA o] AMEg HdEolE = 365,3467H olm, FAdolHE HY AEY HY
g, A 2ok e, Y SEY7 pAH 8

HE B ALLE Hopd HdolE i Table 13} Zth 7|EP Holz |93t 167] Fof =
AN B4 F7F 6534171(17.88%) % 71 Wom, 1 g AWAAHES 37,03770(10.14%), <F
27

J3H7 33.83070(9.26%), W E/AZFHTE 2957170(8.09%) +Oo.2 =tk W, F-Aho]E Folo
A e 207370057%) 2 w9 Aemn, w3k AESAhaEs 3.77170(1.03%)9F HtE s E
436570(1.19%) = AA] dHolge oF 1%5 A3t FEoz A 71 AU

£

Table 1. Number of documents in 16 categories

Variables n %

Economic democratization 16,968 4.64

Transportation / Construction / Territory 29,571 8.09

Rural area 2,073 0.57

Culture / Art / Athletic / Press 19,334 529

Future 19,646 5.38

Pet 4,365 1.19

Health /| Welfare 26,152 7.16

category Growth engine 7,410 2.03
Safety / Environment 33,830 9.26

Diplomacy / Reunification / National defense 28,098 7.69

Child / Education 26,485 725

Human rights / Gender equality 37,037 10.14

Job 24,077 6.59

Aging society / Population 3,771 1.03

Political reform 65,341 17.88

Administration 21,188 5.80
total 365,346 100.00

EY wdgs Fs7] feiAe WA d2EE BEY R A3k Fur dA sk
A7F Adegslofop dtt 11 A WA WA= EF38F @Atk Pythone] Konlpy #he]B#g]e] 79
7}A)¢] shao] FEjA H4]7](Kkma, Hannanum, Mecab, Komoran, OKT)E A|&3l3 9ow, 1
B = AE Mecab HEja #4715 AMEsle] EE28E TR T uA dAle FAL
& Welth. dutdgom il 719EE FEuUe ATFNME A FE3k AREstH, B
M E B Rdys 457 98 Y WEo2RE BWAS FE8te] ARSIt wiA|

¢

o o S
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Figure 1. Wordcloud of national petition page postings

Figure 12 A 9 W&olr F&3 WArte] &4 RIEE 7|Wo2 g WordcoudE Ho|Et
=, AR, A Ul s, ARl 2 wojrh Bo] Edsidion, 1 ook alg, AA|, W,
dAu, 4, 9E T kst FA did gdojEe] EAE YeEhE RS B30T 4 AUtk o
2 AAE ALdeldzRE tdet EFFANS =& 98 BEY RdyS stz gtk

Maier et al.2018)= &Y wdlzgo] Ay
T2 AAs)or strtar 3Tl Westerlund et al.(2018)of w
oz AAsH, FA| o] FHE I3

al
gol Hrk B ATolME AHe By £E 4487 93 Gol¥z ¥A b S kmeans

. =
% wojel MEE 7183 BAY Aol7l B85S wole] Mk ZolE 4 Atk olud #Al
Ae 48ty 93k digte® TR-IDF(Term Frequency-Inverse Document Frequency)7} A<= St
TE-IDF:= 84 71955 $&317] 938 =2 go| 7}s3dtth TE(Term Frequency): 3 &4 W

=

i
A 54 w7k A NESE UMY, Fo71 doje] 4 U 4 NETt 28555 A
= 9njolt}. IDF(Inverse Document Frequency)™= F-A H{ge] A FA
574 o7t YEl= £A49 $2 e folth mEbA] =& IDF 3s 7HAE 9o A vl A
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Fag ouE JHe dololth TEIDFE F #& wafA AREtE= ofd wol7l g A
A SASAN, e EAde S8R YeFE 52 §@S 7A€tk Table 2= 2t =Y
|4l TEIDF gto] & F& dof 1515 Aedith B9 wda) A3, =91 57, 374, A
A, B, #Ah 2L B4, Ul T doirh A9 gol® Edste]l FAE WE/ANYder A
o€ & Atk mEiNE EI2E W4, B3, 83, AR, Fol, o5 G wolE B FAE A
Brela R Aolaitt. B3 A, 29, S, w7 R, 5 59 doE B8 FAE &
Tx2 Aojstgion B4 T, 53, A, d@s, 390, 5o wolE Fa A4
Aoz Aofsigith. BEfse ER2jugs do] glon =6 obe/ugy) o] 3,
g7 AL AL 719, o, 3k dAbE, 2RA 5 22/ s BdE dojEe] F2 o
Eiith. B8 FE, FEAh oftE, tiE, AlE, s, A% § e AAT fEEd gn B
Ao HAHA, T, & Eo] F& T4k EF10&

& FAE 52 S9T ol Q) 67b49] ol wordcloud=
TFIDF & 7|Wto2 FdAs STt SENEE 7|voz 3 A= TEIDFE 443 Axel 5
o, metr B == TR :

Table 32> 7z} E¥d H UebATE BAd S B3k B4 57}
84,95170(23.25%)2 714 wom, @M} 55,69170(15.24%), F-5 A A7} 39,0867H(10.70%) 5 <]
Fow g vebgth Wi, A~y = 1333571(3.65%)9F A/ E 16,38671(4.49%)= Y ET

A

E3E Addeldl #7F AiH o Aue AL ¢+ Uk

Table 2. Importance of words in 10 topics by TF-IDF

Topic 1 Topic 2 Topic 3 Topic 4 Topic 5

TF- TF- TF- TF- TF-
IDF words IDF words IDF words IDF words IDF

nation 0.323 hospital 0427 athlete 0.561 nation 0.533 person 0.278
public officer 0.230  insurance  0.242 idea 0.211 country 0.277 idea 0.226
incident 0.211 patient 0.232 person 0.194  president  0.268 vehicle 0.219
police 0.182 person 0.216 Olympic 0.192 our 0.254 accident 0.177
investigation 0.181  treatment  0.205 soccer 0.173 idea 0.200 nation 0.155
research 0.176 disorder 0.194 country 0.171 person 0.191 time 0.151
administration 0.174 medical care 0.182 nation 0.171 North Korea 0.189 problem 0.148
person 0.149 idea 0.181 our 0.170  government  0.186 road 0.148
government  0.127 doctor 0.180 representative 0.167 South Korea 0.159 resident 0.123

words

civil complaint 0.126 nation 0.165 country 0.157 country 0.149 area 0.123
content 0.125 health 0.140 Korean 0.117 problem 0.107 taxi 0.119
president  0.114 surgery 0.122 coach 0.117 congressman 0.104 construction 0.115
judge 0.114 country 0.112  South Korea 0.116 Korea 0.096 safety 0.114

idea 0.113 support 0.109 match 0.113 politics 0.095 because 0.111
petition 0.109 our 0.092  association 0.096  economy  0.088 case 0.106
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Table 2. Importance of words in 10 topics by TF-IDF (Continued)

Topic 6 Topic 7 Topic 8 Topic 9 Topic 10
ITgl; words gl; words IT;; words gl:“ words gl;
child 0.443 time 0.287 nation 0.359 nation 0.270 female 0.355
school 0.324 person 0.226 housing 0250  fine dust  0.260 person 0.334
student 0.295 idea 0212 government 0.230 our 0.246 idea 0.274
idea 0241  enterprise  0.189  real estate  0.225 idea 0.220 punishment 0.218
education  0.241 nation 0.188 pension 0.217 country 0.213 nation 0.188
teacher 0.202 wage 0.184 person 0.198 government 0210 victim 0.179
time 0.166 work 0.174 policy 0.168 China 0.199 incident 0.172
person 0.148 company  0.167  apartment 0.161 problem 0.191 country 0.160

words

parents 0.136 public officer 0.152 ordinary person 0.145 use 0.149 crime 0.151
our 0.126 job 0.148 idea 0.145 Korean 0.145 petition 0.146
problem 0.121 government 0.147 loan 0.137 person 0.142 youth 0.145
day-care center 0.106 worker 0.144 tax 0.134 country 0.131 male 0.143
teacher 0.103  minimum  0.134 money 0.131  enterprise  0.128 society 0.140

our 0.103  employee  0.122 market 0.126 policy 0.111 our 0.123

country 0.102 policy 0.114 country 0.112 environment 0.108 human rights 0.110

Table 3. Number of documents in 10 topics

n %
1 Law / Investigation / Civil complaint 33,523 9.18
2 Health /| Medical care 16,386 4.49
3 Sports 13,335 3.65
4 Politics / North Korea 84,951 23.25
5 Road / Transportation 29,554 8.09
. 6 Child / Education 32,145 8.80
Topic
7 Work / Job 35,460 9.71
8 Real-estate / Economy 39,086 10.70
9 Environment 25,215 6.90
10 Human rights / Crime 55,691 15.24
Total 365,346 100.00

Z A AXFA AAH R EFEE VIEPE A3 167) Feag et AEA =& 10
A B zhe] WAHEAS AAF A oo Table 49t 2ok EFICHEFAHND0E FHE
Fhelae] & AAINE@15%)0] 7 @ol Hlgo] ESith EI2(YR)E HAEA(59.2%)9]

g oEgron, E3(AE2)e FadE/AS/ARG67%)9 Hlge] /Mg =gk v

Egol taiiE /b vlgo] we stelaels dHEE, ESAE e ANHGI%), =
I5(EZ/AE)E WA TEEBTL%), EI6(Cs /i) Folus(53.6%), EIT(ZR/LA )

LA (42.6%), EIBCHE AL WEAFFEGLS%), EAAED) = AH/BEG49%), =
10l AABTE1I%)] P wA HEAE. & =del A LDAS H8dte] 7] E]
167) ZHelazej ey 42 o] B 1045 M5 Z=stalon, wais st A)dh B2 42
FRE 7|29 167] he|ae st A, d2e] FAE & wdsta glvka dddn .
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Table 4. Cross-tabulation between 16 categories and 10 topics

Topic
1 2 3 4 5 6 7 8 9 10 Total

Economic 1,222 189 66 2503 275 236 2527 8335 997 618 16,968
democratization (3.6) (1.2) (0.5 (29 (09 (0.7) ((7.1) (21.3) 40 (L.1) (4.6)

Transportation /01 9g0 66 1798 10961 406 1,087 12318 1,157 717 29571

Construction /

Territory @3) (17 05 @1) (37.) (13) @1 @L5 @6 13 @81
122 36 54 148 481 60 256 182 672 62 2,073

Rural area

04) (02) (04 (02 16 02 ©7) ©35 @7 ©1) (6
Culture / Art /| 1204 108 7,555 3,409 555 472 431 266 907 4427 19334
Athletic / Press  (3.6) (07) (367 40) (19) (15 (12) ©0.7) (36 (79 (53
1271 295 511 6,071 523 1251 1279 3248 1905 3292 19,646
G8) (18 (38 (1) (18 (39 (36 B3 (76 (9 (4
141 260 1901 262 411 111 37 38 114 1090 4365
04) (1.6) (143) (03) (14) (©03) @O @O ©5 @0 (1.2
661 9,707 139 1917 1,739 2,195 3,113 3651 1903 1,127 26,152
20) (592) (1.0) (23) (59 (68 B8 ©3) (75 (0 (72
295 80 117 1506 236 232 984 1978 1671 311 7410
09) (05 (09 (18 (08 @©.7) (28 G (66 (06 (0
Safety / 1,106 897 310 3332 7,896 1,570 881 361 8,797 8,680 33830
Environment  (33) (55) (23) (39) (267) (49 (2.5 (09 (349) (156) (9.3)

Diplomacy /= 157 7g7 1068 20347 680 604 840 177 1428 1020 28098
Reunification /

National dofome G4 48) 80 @40 23) (19 @4 03 67 18 T

Child / 778 488 98 L,173 627 17220 930 239 1482 3450 26485
Educaion ~ (23) (30) 07 (14 @1 (336) 26 06 (59 62) (12
Human rights / 3,808 1,171 453 5001 866 2,345 1791 463 356 20,783 37,037
Gender equality (114) (7.1) (34) (59 (29 (73) (G.) (12) (14 (373) (10.0)
Tob 776 485 129 2313 821 1854 15115 739 1235 610 24,077
23) 30) (10) 27 @28) (8 @26 (1.9 @9 (L) (66)

Aging society / 61 438 19 242 148 1573 352 624 120 194 3771
Population ~ (02) (27) (0.1) (03) (05 @49 (1.0 (16 05 (©3) (10
15909 508 676 32,179 1,033 1,054 2,702 3,508 1,156 6,616 65341
@75 GBI 1) 379 (35 (33) (7.6 (90 @6) (119 (179
4236 662 173 2,750 2302 962 3,135 2959 1315 2,694 21,188
(126) 40) (13) (32) (718) (30) (88 (7.6) (52) 48 (58
33,523 16,386 13,335 84,951 29,554 32,145 35,460 39,086 25215 55,691 365346
(100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0)

Future

Pet

Health /| Welfare

Growth engine

Category

Political reform

Administration

Total

" O =

B oA KNU @0 2AAS Agate] 24 14¢ ST KNU 244hde o
Pk Hopoll M AMEE £ Qe HE AHOR FYPTO|d FEF YA EEo] BHS F
& TR OB FEo0] F 14843709 l-gram, 2-gram, TET, £, Fool, o|mEE & o3
of W& 4 gl AxtEe] vk FAL wlg FAEY, FAC, FTHOY, A, W T
4@ 7R FEEY Atk B AFNE Y BAE Ed FL2e) FHE positve(TH, ¥l
$-37), negative(*+7, l-9-5-74), neutral(Z #) 3742 WA TH

Table 5= 7H4 A4S 53 39 B Aol3]e &8 Wk 2 H|&S HojFr



4g ol g% HAolEe FA % AAol B AT 1007
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Bol BE EdA 24 o3l ¥ H|go] 34 IR
2 0147} 308,18971(69.2%) > A7/l & 116,18371(66.8%) >
HE/W A 153,71471(64.4%) 139.93670(62.4%)2] 0.2 i 602% Rt} A4 o}3] H
go] EA dEEth whd Ay 39.94770(52.5%), 7L 10500370(54.2%), E/AAE =
155,31070(56.1%), °F&/i52 169,801(56.2%), -5t A= 1539747H(567%)E BnA o7 A
nop AA Uebskon, 34 o3e] Fdo] Jujdor BT Ao 7t divEE v

Vv
b1
i“

]l =3 4745 Figure 4°ﬂ AABEATE B2 7o s et 10 IEHEE B4 of3)e] EaEvt
2o AL I £ on, B3 Axxel B9 34 AL FAY BA o3 Aygyor
1A BEHAYSS & F AT
Table 5. Frequency of positive and negative documents in each topic
Sentiment
Negative Neutral Positive Total

1 153,714(64.4) 7,014(2.9) 78,123(32.7) 238,851(100.0)

2 116,183(66.8) 3,557(2.0) 54,288(31.2) 174,028(100.0)

3 39,947(52.5) 2,027(2.7) 34,181(44.9) 76,155(100.0)

4 327,839(57.6) 15,275(2.7) 226,405(39.8) 569,519(100.0)

5 139,936(62.4) 7,141(3.2) 71,270(34.4) 224,347(100.0)

Topic 6 169,801(56.2) 7,807(2.6) 124,287(41.2) 301,895(100.0)

7 155,310(56.1) 6,042(2.2) 115,487(41.7) 276,839(100.0)

8 153,974(56.7) 5,670(2.1) 111,800(41.2) 271,444(100.0)

9 105,003(54.2) 5,394(2.8) 83,333(43.0) 193,730(100.0)

10 308,189(69.2) 18,968(4.3) 118,449(26.6) 445,606(100.0)

Total 1,669,896(60.2) 78,895(2.8) 1,023,623(36.9) 2,772,414(100.0)

Chi-square = 42,439, p-value < 0.001
33. B4 &%

A BEO F& W muAd AAE 3o s Hito] 188.1601H, Akl 366274232991
Fo AFE A olarg WFolth meba U PEAGLM) F 3Rl negative binomial
regresion 292 Ba) b BAZ Ao Bk maold 92 T gl —log(u) |
ANA p=Ey)E ARSI, Be4E AUeeiagdyor FAAT EXal o] FuHY
ANE AL Folgo Jgs wF Flolghs 7Mdste] Ao mds AHEsy] flsto], AICe

3
h=i =
BIC A %Z 7|¥ko 2 3+ W27 Y (backward elimination)2-

A3t

Table 6. Goodness of fit and model evaluation

Statistics DF Value Value/DF
Deviance 365,345 481397.1030 1.3177
Pearson Chi-Square 365,345 67424033.541 184.5540
Log Likelihood 647175198.74
AIC 3224918.2827
BIC 3225047.9859
Table 6= HZ Moy wdl 9 wed gy}l 712 fjg HFes HolFrh value/dfs 1.39] 7}
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7+31 AICE 3224918.28 = \:5]5]' O%Eﬂ ¥E T

Table 72 2o dutsldg oA Melg
QI 4=Eo]t}. topic¥} sentiment U—‘:r Eas ENs R
Hiv} 2% BAH o= frofgh 7pdels 391 & 4 Sk

> ofl
I

Table 7. Significant factors to impact on the engagement
LR Statistics For Type 3 Analysis

Source DF b Pr>ChiSq
Topic 9 8500.65 <.0001
Sentiment 1 14962.0 <.0001

Table 82 Exo] AL By 2A7yo:)9t £ 10138 2)oA vlztelgo] 714 oJ8ke:

T o= ‘f}E‘r‘XL‘Z“ﬁ EY (BN BY 1(Zw/dAe)e] /M auprt e Aoz U
B0 wepd el 490 mek ARl Aok WARS AT 4 Aok BAEAAS
Aol o] A9 sentiment7} 1 Z718 ], I Y AAE o] S0l exp(-0.0818)=0.921%HE oS
WA AS & & AT wekd M K E9 AR fold OIS T @ W @
gl
Table 8. The parameter estimates of the negative binomial regression model
Parameter DF Estimate SE Wald ¥ Pr>ChiSq
Intercept 1 5.2788 0.0104 256318 <.0001
1 1 -0.2554 0.0159 258.83 <.0001
2 1 0.0593 0.0202 8.60 0.0034
3 1 -0.0781 0.0221 12.47 0.0004
4 1 -0.4163 0.0126 1084.20 <.0001
Topi 5 1 -0.6088 0.0165 1362.28 <.0001
opie 6 1 02453 0.0163 22593 <0001
7 1 -0.8148 0.0161 2568.86 <.0001
8 1 -1.2656 0.0153 6830.41 <.0001
9 1 -0.4222 0.0177 566.86 <.0001
10 0 0.0000 0.0000 . .
Sentiment 1 -0.0818 0.0007 12968.0 <.0001
4. AZ
£ Age Aok Aduelg e VEE ERE AQe 16719] 75 kmeans clusteringS 53]
0] Sopd HMe) 3 48 Fohu, B3 Byol FUAN AN ool FBL
WAEslE Baee Aolelt gerdes whol ofn gl gel Fuicisl i} u
Asre gholst = ATk A7y mel dHEE B SoM Aty or Ivwizelr) Evhe AL
4 5 AdeH B A AXNZ FF o sAAF-FAA £t 1 S/HEFE LS o
@ Fudessl kAt NS el @ 4 dslth B2 A9bae 49 uk offe 34
Aurh Bt AT FUHolr] JFE F Ao AR, AT A FRAL
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A Study on the Topic and Sentiment of National Petition Data Using Text
Analysis

Hyesun Suli', Jinsoo S

Abstract

The purpose of this study is to conduct text analysis and topic modeling on the posts
of the National Petition of the Blue House, where there are many interests and participation
of the people. The national petition data, which has been classified into 17, has accumulated
over 600,000 posts since it was opened and accumulated at the level of big data. We would
like to reclassify whether the first 17 classifications of these petitions are appropriate based
on text analysis. Through this, we propose new topics (classifications) for the postings of
the National Petition, and suggest sentiment levels for each topic through sentiment analysis
considering the positive and negative words. In addition, analysis using generalized linear
model (GLM) is conducted to study whether there is a difference in the participation
number of the national participation posts according to the topics and the sentiments of
words. As a result of the analysis, it was confirmed that the participation rate of citizens in
the petition posts was different under statistical significance according to the topics and
sentiments. Also, it was confirmed that the use of positive words was more effective than
the use of negative words to increase participation in the petition post.

Keywords : topic modeling, sentiment analysis, national petition, big data, text analysis.
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