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A Methodology for Analyzing Public Opinion about Science
and Technology Issues Using Text Analysis
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m Abstract m

Recently, many users frequently share their opinions on diverse issues using various social media. Therefore, many
governments have attempted to establish or improve national policies according to the public opinions captured from
the various social media. In this paper, we indicate several limitations of traditional approaches for analyzing public
opinions about science and technology and provide an alternative methodology to overcome the limitations. First of
all, we distinguish science and technology analysis phase and social issue analysis phase to reflect the fact that public
opinion can be formed only when a certain science and technology is applied to a specific social issue. Next, we apply
a start list and a stop list successively to acquire clarified and interesting results. Finally, to identify most appropriate
documents fitting to a given subject, we develop a new concept of logical filter that consists of not only mere keywords
but also a logical relationship among keywords. This study then analyzes the possibilities for the practical use of the
proposed methodology thorough its application to discovering core issues and public opinions from 1,700,886 documents
comprising SNS, blog, news, and discussion.
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(Table 7> Number of Logically Filtered Documents

NAVER |DAUM| KBS | YONHAP

Twitter Blog | Agora | News News

Total Documents | 931,000 | 365,000 | 77,486 | 128,055 | 199,345

Infectious
Disease 7 33 217 | 1,786 989
Control

Intelligent

Unmanned 38 163 16 109 124

Flight Vehicle

¥ ol A= <Table 7> 2ok "9 o1&
7%l T B4 34047131 A5 79l WA
7% B B4 4507 el 217 =9 ma
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e FYsla, 1 ANE TE5H T2 Abg|olqre “ad U 71" AHE ol FolE, <Fi-
FolE A% A9E vl gure 7> “A53 -l ngA V)& dHEE
EY mdgle SAS Enterprise Miner 13.1014] olqre] FolE YEehdth $hH F g zoA T2
A&8F= Text Miner?] Topic Analysis Z5& A =2 71z YERY 20149 6¥ 11958 2015
g3to] Faaton] EY F o] = 7 F | 6€ 102474 1:d9] 7]7ke] Period 1~Period 4
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7] 98 ol EHAES #4477} <Figure A% TE olgro) maE AT WAo] F43] 7}
6>3 <Figure 7>°l YeER}SITE <Figure 6> & s & 7 Aok T olare FAY, HAY,

(Table 8> Results of Topic Modeling for Two Subjects

Subject Issue ID Keywords Num. Terms | Num. Docs
Issue 1 Patient, Check, Car, Respiratory Apparatus, Seoul 81 588
Issue 2 Foqt*andfMouth Disease, Farm, Stockbreeding, Vehicle, % 2%
agriculture and Forestry
Issue 3 Government, President, USA, Nation, North Korea 100 494
Issue 4 Treatment, Virus, USA, Dyscrasia, Disease R 498
School, Student, Ministry of Education, Parents of
Issue 5 Students, Elementary School 6 214
Issue 6 USA, President, Ragion, Country, Government 3H 55
Issue 7 IT, Internet, Service, Smart, Market 51 59
Issue 8 Japan, China, World, Aviation, Accident 52 62
Issue 9 Game, Vision, Vehicle, Location, Car 53 60
Issue 10 North Korea, Against North korea, Human Rights, 21 %5
North korean Defector, North Korean Defect
600 25
500 2 .
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10 %
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100 el /-t: 7 ° " /
e L o e N v/
0 ﬁ?‘ft‘:ﬁ?ﬁ;m/ - . 0 =~
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—+— Patient, Check, Car, Respiratory Apparatus, Seoul ~ # - USA, President, Region, Country, Government
—# - Foot-and-Mouth Disease, Farm, Stockbreeding, Vehicle, Agriculture and Forestry - |T, Internet, Service, Smart, Market
‘Government, President, UAS, Nation, North Korea Japan, China, World, Aviation, Accident
& Treatment, Virus, USA, Dyscrasia, Disease Ll Game. Vision, Vehicle, Location, Car
= = = School, Student, Ministry of Education, Parents of Students, Elementary School — - North Korea, Against North Korea, Human Rights, North Korean Defector, North Korean Defect
<Figure 6> A Result of Issue Tracking for <Figure 7> A Result of Issue Tracking for

“Infectious Disease Control” “Intellectual Unmanned Aerial Vehicle”
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{Figure 9> A Result of Word Network Analysis for
the Selected Issue(conf. > 0.9)
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{Figure 11) Filtered Word Cloud Excluding Six
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B A= At BHES Al A7 ElolH
=40l Agste] 54 Aehriedt dHE 54 A
slojqrel] thet o222 EAsks AAHS 2
o AH o RE ESH, Vol 21, T of
e, KBS 472, 28al ddHriaziE 4
& 170088671 9] HIAE £ARRH “ZEd o

3
| 2~ E a9 s

& E A P A /)& pa v
o

=

T AU

5. 4 &

A2 et MASE ol 54 FA ol f
A 972 7R AIAIRle] el o2 4 4
e 5 97 Fglon, 4R ole wjAle) o)
EEHo] i TYF B S FUs] 4
4 FY] A% =L B J)geln
Qe 53 Aol 7ha Aol A welr) ol
g S e wgstel AL £ wi )
A7) 91 g A} ool Yk #
ATE 2, EQE, SR, BR 5 Ok A%
Hole =Y 3Het7]% el Agel e wEeha

F9 Aglolfre] 7170 Fo] L 54 Beb) %)
A

S AAISATE S A HES A Al
dleold 1,700838671 Aol A-&3Fo =M 574
] o

71E EopllA FMER FAE B ARS

e
re
-
o,
N
9
rlr
u
X
Lot
ity
)
Iy
ra
=)
i3
-
)



2
=2

o

rg o
30,
)
o
2
s
>
2
A
)
=2
R

N
TR
w L
o =
1o
tlo - 4y
ofy
o o =
oo
of o [‘-}‘I
(1 E
2
rlo
-
24
)
M
2
L4y e

ol 1>
o g
=
ol
=,
2
>,

’ ol
ol
2

2
k=
ot

(T

o

my >

N
==

N
2
il
lo
_Y‘_l,
ue
N
it
2L
S
©
o4

[ r&‘ﬁmﬁ}m é,ﬂmlm%ﬁﬂ o rr o 2
tlo i N .
A T A I e
_Lt.,—_;,Jm_‘_: EO{NIJ},OHE_\T‘_[‘ﬁg 4
fo op > ot et ofr o Mo o g = Lo
o o of o om = < N i)
L DL E LT
I :‘%&:obo% N
o oA 2 ol
iin) Mo
it By >
sdm g e R
—{oOIfOJ&-—‘ [‘zijc_)l 05 OHE\
imﬁr“bgg
Wm%mwgé o%
L._lo ‘ o4
E{N._ﬂ—uﬁé i}
_EOEOEIOHE =¥
= e oju 5 so
e X ojm 4o
o =
=
>

o
-
N,

O oo e
o
ox
2
>
BN
B~
4
FN
o,
wr 10
ofp

2
>,
2
o
)

ot ofo
ol

e

¥ o

o,
3
N
In
fo
(L")
0%
e
oo .
2
fu
B r
N
)
£
e
go 4 lo 3@ Mz

“
o,

ol

1

Ny

ol

:

>

a

Lo

S

ko

il

2oy

AW

>

Y

32

Aoz 7l
o]/Fe] 7ol = Eetal & A Uy
oA B& HeE ook f&E}. a2
o AQ% At =
B3 TA Al J%X%ﬂ HeH At
ol 93 A Aol o7 ok
Al o] FA A7) AaliA =, Bigk A
Y om wropx] FAof

Arre Feshe A B9l A5

rlo

o 2

W

2o Lo
Oi‘_ﬂl
O
ﬁrkr&ﬁ
oM oy

2,
X
ok o
i)

QL

=
i

i

o A

e,
AV
o,
1o
>,
[o

L 1o
c

el

W
rir

N ot
o

()

O
C e
[
lu
i
o
i
1o,
ji)‘
[
i
4o
U
Ir

oflt
T w

(% Ho A
1
TR TR
~ o
A e
B
o
2
(o]
Y
n:
o
i
rfu
1o

o
==

I

o
H
o
oX,
ok ot

ko

o [
z i o o
O 5 Jm o

o
o
i)
o
19 @
i

ll
ko
N
N
%%
O

[%ol4r 18 24 Wy 25

References

Bae, JH., JE. Son, and M. Song, “Analysis of
Twitter for 2012 South Korea Presidential
Election by Text Mining Techniques”, Jour-
nal of Intelligence and Information Systems,
Vol.19, No.3, 2013, 141-156.

(3 £xe 7 “BAE mlo]dL o] 83 2012
g Shdid B EYE 47 XJedEA
7 A9, A3, 2013, 141-156.)

Gartner, “2012 Hype Cycle for Emerging Tech-
nologies”, Gartner Inc., Stamford, 2012.
Huang, S., W. Peng, J. Li, and D. Lee, “Senti—
ment and Topic Analysis on Social Media
*a Multi-task Multi-label Classification
Approach”, Proceedings of the 5th Annual
ACM Web Science Conference, 2013, 172~

181.

Hyun, Y.J, NK. Kim, and Y.H. Cho, “A Multi-
Dimensional Issue Clustering from the Per-
spective Consumers’ Interests and R&D”,
Journal of Information Technology Servi-
ces, Vol.14, No.1, 2015, 237-249.

(@87, Akt 285, “20) AE ol 3 R/D
D01 N ) AL o)4r FelzE”, ST
AfH] 2 8F8] X)) A147, A1, 2014, 237-249.)

Jeong, CW. and J.J. Kim, “Analysis of Trend in
Construction Using Textmining method”,
Journal of The Korean Digital Architecture

- Interior Association, Vol.12, No.2, 2012,
53-60.

(BAS, AAE, “GLEnto]dS &89
, St RE A S0l e el o] 8
=, A2, A2%, 2012, 53-60.)

Kim, H.J., N.O. Jo, and K.S. Shin, “Text Mining—

Based Emerging Trend Analysis for the

o
m
£
l

M
1%

Aviation Industry”, Journal of Intelligence
and Information Systems, Vol.21, No.1, 2015,
65-82.



46 Dasom Kim - William Xiu Shun Wong - Myungsu Lim + Chen Liv - Namgyu Kim - Junhyung Park - Wooyeong Kil - Hansool Yoon

A, YT v ol
E

e &
A7 e B AT AL, A=, 2015, 65-82.)

Kim, J.E, N.K Kim, and Y.H. Cho, “User-Per—
spective Issue Clustering Using Multi-Laye-
red Two-Mode Network Analysis”, Journal
of Intelligence and Information Systems,
Vol.20, No.2, 2014, 93-107.

(AR, A, &2, ‘TS old MEYAE
L83 AR WA ol FU2EH, Aw
FH AT A204A, A2z, 2014, 93-107.)

Korea Internet and Security Agency, “2014 Korea
Internet White Paper”, Korea Internet and
Security Agency, 2014.

Kwahk, KY., “Social Network Analysis”, Che-
ongram, Seoul, 2014.

Lee, T.B. and C.J. Lee, “A Study on the Iden-
tifying Emerging Defense Technology using
S&T Text Mining”, Journal of the Military
Operations Research Society of Korea,
Vol.36, No.1, 2010, 39-49.

(o] El s, o]&F, “S&T Text Mining= |83 =
W Gve Al ek A7) sk Y
=48kg] %] A|36H, A1E, 2010, 39-49.)

Lim, M.S. and N.K. Kim, “Analyzing the Issue
Life Cycle by Mapping Inter-Period Issues”,
Journal of Intelligence and Information Sys—

tems, Vol.20, No.4, 2014, 25-41.

(8=r, At 71z olgr wiFE& &3 ol A
W) B4 R, XegH AT A20E, A
45, 2014, 25-41.)

McKinsey Global Institute, “Big Data : The next
Frontier for Innovation, Competition, and
Productivity”, McKinsey and Company, 2011.

Min, KY., HT. Kim, and Y.G. Ji, “A Pilot Study
on Applying Text Mining Tools to Analyz-
ing Steel Industry Trends : A Case Study
of the Steel Industry for the Company ‘P,
Journal of Society for e-Business Studies,
Vol.19, No.3, 2014, 51-64.

(W71, AFe, A& “HEAAN Eds 2A4E
e "9AE wvholyd 9] APk AHEE F
Mom” sladalAesrs] x|, A194, A3s,
2014, 51-64.)

Son, Y.H, LK. Kim, and N.G. Kim, “Automated
Conceptual Data Modeling Using Association
Rule Mining”, The Journal of Information
Systems, Vol.18, No.4, 2009, 59-86.

(E&3, AR, At ‘A3 vlold& &8
& JNE A dlelgule] 2 A7 A5t 71
HHA2E A ANRH, A4z, 2009, 59-86.)

Witten, LH., “Text Mining : Practical Handbook
of Internet Computing”, CRC Press, Flo-
rida, 2005.



A Methodology for Analyzing Public Opinion about Science and Technology Issues Using Text Analysis

<4 About the Authors <

Dasom Kim (dskim1225@kookmin.ac.kr)

Dasom Kim received the B.A. degree in Business Administration from
National Institute for Lifelong Education in 2015. She is a Master Candidate
in Business IT at Kookmin University. Her research interests include data
mining and database.

William Xiu Shun Wong (williamwong@kookmin.ac.kr)

William Xiu Shun Wong received the B.S. degree in Computer Science from
Universiti Sains Malaysia in 2011 and Master degree in Business IT from
Kookmin University in 2015. He is a Ph.D. candidate in Business IT at
Kookmin University. His current research interests include text mining, data
mining, and opinion mining,

Myungsu Lim (amr2001@kookmin.ac.kr)

Myunsu Lim received the B.A. degree in Management Information Systems
from Wonkwang University in 2014. He is a Master Candidate in Business
IT at Kookmin University. His research interests include text mining, social
media mining, and data mining,

Chen Liu (liuchen@kookmin.ac.kr)

Chen Liu received the B.A. degree in Management Information Systems
from Chungbuk University in 2013. He is a Master Candidate in Business
IT at Kookmin University. His research interests include text mining and
data mining,

47




48

AeE - William Xiu Shun Wong - w7 Al - bt - e d - A4 - £8<

-
J
e

<4 About the Authors <

Namgyu Kim (ngkim@kookmin.ac.kr)

Professor Namgyu Kim received the BS. degree in Computer Engineering
from Seoul National University in 1998 and Ph.D. degree in Management
Engineering from Korea Advanced Institute of Science and Technology
(KAIST) in 2007. He has been working for Kookmin University since then.
His current research interests include text mining, data mining, and data
modeling.

Junhyung Park (aldoset@naver.com)

Research Engineer Junhyung Park received the BS. degree in digital media
engineering from Anyang University in 2011 and Master. degree in Business
IT from Kookmin University in 2013. He has been working for Actural
Strategy Research Institute since then. His current research interests include
social network analysis and data mining.

Wooyeong Kil (zillian4004@naver.com)

Senior Research Engineer Wooyeong Kil received the BS. degree in
Journalism from Kyunghee University in 2008 and Master. degree in
Journalism from Kyunghee University in 2011. He has been working for
Actural Strategy Research Institute since then. His current research interests
include journalism analysis

Yoonhan Sool (hsool28@naver.com)

Representative Research Engineer Yoonhan Sool received the B.S. degree in
business administration from Hanyang University in 1984 and Ph.D. degree
in business administration from SungKyunKwan University in 2007. He has
been working for Actural Strategy Research Institute since then. His current
research interests include business strategy and six sigma.



