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Issue Lifecycle Diagram

(Figure 10) Issue Life Cycle Diagram

o
2
X
rlr
N
-~
o
>
T
)
to
it
i
=
2
rO

4.1 HIOJE| A4

£ APAE ol £22 918 AElYl ¥
Aol ol AN 2 A4S AT 2
e agrlHel gel 2, U, EE Ui )

NE Sof 1|3 H|&o], Lojo] ALgo] A1 &

34

2 F27F BEste] By &g #40] Tk
o= S48 ok w2 7IAbe] s
3 2EHE AZste], 20121 7€ 3 20139
7R Y] Fr2 71AF F 234,77678 RS
3ol A ATl vhe} o] Al 713ke] V)ES
A Aol wheh fdstA AT F o,
£ Ao 7]E gutdl olqr EYA A
T dHE FAE H8 LS 24 99
2 2439 FAF oz E 20121 799 714}
18,781713} 2012\ 84 9] 7]A} 20,84671l Tth3l
Zv7h B9 fA4E& AAska, ol & B3 =2 7
4 o]gre} 8€ 9 olgr 7t th-g AAE Thetst
Foa=g

]_

o o ok

42 HIOlE 2g & 7[2HE

[y — )

£x

HI
1z

B HoAe 3243 338 A/0FE Hlo]H

Document/Issue matrix of 7Month document
=t E|OoF2t,
A, F0i =

CHad, 2l 9l
Uz, 2 e

~ELR B2

THEH, A,

OHE, Al

A An A |APERRRELZ

Pl RS = = ;s |OlRECE
109036 o o 1 o o
113871 0 o o o o
6i
1781 o o o o o
291708 o 1 1 o o
150701 o o o o o

Document/Issue matrix of 7.5Month document

ﬁﬁ’i%ﬁz’ T EE, | SEOLAIE | BIELeER | oy o o
Qz'nTEmT | RRAIARE R, | Chd, 22, 3,§Eﬂ;%
12| =
A AL
B docono TOPICL TOPICA | TOPICS W
[ 1781 0 0 0 0 :
:[ 291708 9 [ 1 o
i[ 150701 o o o o
: 2719 o o o o
82740 1 (o] o o
10186 o o o o
Document/Issue matrix of 8Month document
OfE S35, 4 | EN S, watu | e, RS2 | EE 214, | e se,o
o, AtETAL, | 2h, ),z | o e M | K Emwe | s E e
= el 2t =
P
2719 o o o o o
82740 o o o o 1
10186 o (o] o o o
NrIVEL) [ 5] 9 9 ]
221900 o 1 o 1 o
222184 o o o o o

(Figure 11) Document/Issue Matrix (Part)



Jl2i ol% ojEg S8

B g AR 7I7hE EREN 8 A3E a0
3ot 94 2012 799 71AF 18,7817 2012
d 849] 7|4} 20,8467 T 7€ 169 5E 8¢ 15
A7HA Y] 7S AREE A e A S
ST B A A 799 8EY dAn
g 945 FYIIEE o]F HA oA 7.59 A
Ao g K272 gt o|gA vl 7Y, 75
4, 8¢9 A ol sl 22 =42 B
A& Fsta, ol | 71E F8 o+
7} olqpo] t-SEH = EAE stk

EFEAME Holg ntold 4-&%=7<l SAS
Enterprise Miner 12.12] Text Miner &S A&
stod Zbzkol EAlo thal 94, e E, BEY &
Aol o w FIPsilon, 7+ EAA BT
e 252 AT EYEAM e 92 U
R ZF 4] [ EA41/0la EY 2 R

O~

i
i

Y2 HT
o

u

g EA49 WsE Yey, 54 &
A7t B4 Eof sdE = A5 sld w4 HE
o} B W57} wakshs A9 gho] ‘I’E UEh
dth a0 Ao E A" EAE 7Y 16
AHEH 89 1597HA S 7IAHE om| gt

43 0l3r 2t 2 ISEA =

[IH]

B Aol A= 7.592 EA/0)9 MEYAE o
g3le] 793 8o F9 ool gt tl-g TA
£ E&3 AHRE AT <Figure 12>914 T7
2 74, T7.5% 7.5€ 283 T8 8€ 9] ol &
YepdT) F vl Eg e 747 799 849 ol4p
Eo] 7599 ol R HSEHE AES UERY
I Ao} <Figure 13> <Figure 12> 9] F WlE

1 03 004 002 0 0 0 0| 001 0 0
172 0 001 001 025 004 003 001 003 016 002
173 014 005 013 002 001 0 0| 005 001 001
T4 0 0 0 0 001 o004 024 002 001 009
75 005 003 007] 005 006 007] 005 024 003 006
176 004 002 021 001 0 0 0| 00| 0 0
7 014 006 012 001 001 0 0| 004 0 001
T78 0 001 0l 003 002] 023 005 005 002 012
179 0 001 0 015 005 002 0l 002 023 001
72101 ot 0l 001 009 013 003 002 003 017 00
Correspondence matrix of 7month/7.5month document (part)

751 0 0 0 0 0 001 003 001 0
1752 0 0 0 0] 002 001 001 0 037 0
1753 0 0 0 0 0 001 002 0 003 0
1754 001 0] 032 0| 009 005 001 021 001 002
1755 0 0] 004 0 002 0.02 0 01 001 002
T756 002 0 003 001 004 033 0 002 001 012
757 019 0] 00]] 0] 002 01 0 002 001 024
1758 001 0] 002 0 003 008 002] 003 003 004
1759 001 0] 025 0] 007 0.04 0 026 001 002
7.5 10 s 0] 00]] 0 003 022 0 001 001 0l

Correspondence matrix of 7.5month/8month document (part)

(Figure 12) lIssue Correspondence Using
Connecting Period (Part)

1

2
3
4
5
116
1
738
79

710

00c1l

0.0026

0.0063

0.008¢

0.0282

00035

0.0404

00039

0.016

0275

0.0043

00698

00829

0.00¢1

0818

0.0265

0.0444

0.004¢

00227

0.0001

00244

00293

0.0366

00229

0.0847

00187

00672

00181

0002

00238

0.2065

0.0033

00204

0.0069

01257

00301

0.0683

0.013¢

00568

0256

0.0268

00678

0.0684

0.0847

00c17

0.0086

0.0001

00134

00138

0.0353

00085

0.0554

0.007

0.0042

00125

0019

00242

0.0859

00137

0.0977

00178

0.038¢

00554

0.0128

0033

0876

0.0054

00492

0.c224

01215

00116

01936

0.003¢

00774

00638

0.0052

02823

0.0189

00321

00154

01424

0.0052

00623

0.0662

0007

042

0018

0042

(Figure 13) Issue Correspondence
and August (Part)

44 Olfr HHFI|ZE S8 Olfr EY

between July

<Figure 13> 799 o]qr 25719} 89| ol

35



25702 FAE 25x25 WlEY 10 YRE HolF
I Utk AA E-AE ol AHFI|ER &
2 s}eto] 793} 849 o] It Ul BAE et
g ok AN 358004 &7 gE uhe) 2ol
EE olfrEY g IAE Y= AS Ay

1Al 253 722 Qe diA o] ojEzo] W=
7] wzoll, YARES 283k dAF o1 o
Zhe o8 BARES ol AT =0l
ANME= Z+ B3} dollA 42t 5
sttt oA AAH F
Fstd F8 ol4 ol v
, 1 A7} <Figure 14>
o 3 7I%E 9] 257K 9] o4
EH o7t o EASE
o)fRkS AElste] <Figure
- <Figure 14>2] M|EY A5
3} gt A3} <Figure

o =
[

>
d

] &

v S
v

= O
or
do

2y o o

il
tlo
A
ol

2

o Ay
)

LC 1 A u
[y 1

o L.

2 &

x4
3 il

b

Fomn =2 (m
o,

[

ofN
ooy Bt
Bt

o o

]

14>0] Lehic,
o4 AWFI=

15>0] A|A = o} Ut

ke
ok

A

H

bt

0 L 0 0 0 0 0 0 0

0 0.2075

g
g

0 0 2 0

0 01257 0

0.1876 0 01215 0

0.0309

0.1507 0 01482 0

0 0
0 0
0 0 0 0121 0
0 0
0 0

0.1717 0 0

0.055 0 0.0712

0 0 0 0
0 0 0 0
0 01247 | 0 0.083 0 0 0 0 0
0 0 0 0

0 0

(Figher 14) Core Correspondence between
Issues in July and August

<Figure 15>+ 793} 89 It 2 ol4ro] &8
< T2gske] YERd o] AW FEr|=o|th 1
oA 799 YF ol AEHIOH,

=
ol 84 ol E ALHUEFE & & Atk

e

36

g o® o]gr= 8ol AlE APV E 3HT
o2 B olgF T7 24 8€9 ofH o|fFEE
AAHA gorg LW Ao oFT & 9l
om, o4t T7 2 8¥olE ol4F T8 33} ol4f
T8 52 H3EQon, 7€2] o] T7 28} o4
T7 22+ 8€oll& ©l47 T8 302 WetH o] A
SH AS Y F AT o4 T8 72 7€+ &
ASHA Gk ot 8ol AME BFHE o9 9
o]t}

8Month main issue

0185844,
ECRES

TMonth main issue

319 E|of2} HH,
F0{2HX0|C|of FotHe

71
042334,
w32l

371457,

72
174
78

17.11 &5

83 7HURHAH(2,
223, 50[E} ,1( g;ﬁlgcgrg#
X SHE3
VS
™

/’ TUT M| A, ADEE,

4,93
/ 27135 2N 00l 8
7 3459,

7.4

77.16 R REIE N

78.10
28948 44, )

7. e EEE

[
N

7819
B3 A4,7148,

1718 FaHzC

Y7
J— igon I
Y4,

sia% 1918y

1722 ERpY ey

&, catot 1782

T825

(Figure 15) lIssue Flow Diagram for July and

August
B Aol AE 34 AR HES A
Yr2 7)Aol A gohs Agel Y g &
AT AY Ast 2] Yo FYP8 T
7|1Zke] EY R AFZRE FQ OlFE FE
skal, zk 7138 F8 okl Uig WAE =



Hgjstel AFH ol% APFINEE Fo ol
o) 44, B3, Wi, £WE Tetet o4 Ei
e FAY F Ao & 5 AU FF HS
e 717hE T BAS B3 TR ol4e)
TG BAse] ov] Q= AAE 32T
59l AoR AR

5. 42

WPHE, F ol AT BA PNES Aok

Aok =3 AA 2 Z]Abe] g A

Y
2
ol
i

o i
o
o
Fr
N
)
o
ox
E
b
B o

N o

i
rr
=)

o i |m
oot E_\"ﬂm
uel
T e
i riz
-1 )
R
oo i
o o
of
2
o
|
i
N
1o
> 2

o

O

s 5
$5
P

=y

o

i

4 & 2o w2 b 9>
i

Olﬂ —g‘ FUIO

2

o

oo

ot

+

yo

o o
L
=
re d
R
!
N
=~
2
rO
o
o
rlr
=
Q
>
oL
i
ri
o
i

2 A5 AelM e v 22
RteA] F gsit), 94 o2 g
4 O ATk PRV R, AAE
& E397] SleliAe e 8o A Bl

.
PEe] 43 B FUEE e dew
o,

S
2
%

E 12351 (References)

Albright, R., Taming Text with the SVD, SAS
Institute Inc., Cary, NC, 2004.

Bae, J.-h., J.-e. Son, and M. Song, “Analysis of
Twitter for 2012 South Korea Presidential
Election by Text Mining Techniques,”
Journal of Intelligence and Information
Systems, Vol.19, No.3(2013), 141~156.

Bae, J.-h., N.-g. Han, and M. Song, “Twitter Issue
Modeling
Techniques,” Journal of Intelligence and
Information Systems, Vol.20, No.2(2014),
109~122.

Tracking System by Topic

Ding, W. and C. Chen, “Dynamic topic detection
and tracking: A comparison of HDP, C-word,
and cocitation methods,” Journal of the
Association for Information Science and
Technology, Vol.65, No.10(2014), 2084~2097.

Fan, W., L. Wallace, S. Rich, and Z. Zhang,

37



“Tapping the Power of Text Mining,”
Communications of the ACM, Vol.49, No.9
2006), 76~82.

Gartner, 2012 Hype Cycle for Emerging
Technologies, Gartner Inc., Stamford, 2012.

Han, J. and M. Kamber, Data Mining: Concepts
and Techniques, 3nd, Morgan Kaufmann
Publishers, San Francisco, 2011.

Hong, J. S., H. S. Choi, H. J. Han, J. S. Kim, E.
J. Yu, S. R. Lim, and N. Kim, “A Data
Analysis-based Hybrid Methodology for
Selecting Pending National Issue Keywords,”
Entrue Journal of Information Technology,
Vol.13, No.1(2014), 97~111.

Hong, J.-S., N. Kim, and S. Lee, “A Methodology
for Automatic Multi - Categorization of
Single - Categorized Documents,”Journal of
Intelligence and Information Systems, Vol.20,
No.3(2014), 77~92.

Jin, H., R. Schwarts, S. Sista, and F. Walls, “Topic
TV Broadcast and
Newswire,”  Proceedings  of  DARPA
Broadcast News Workshop, (1999).

Tracking for Radio,

Kim, J., N. Kim, and Y. Cho, “User-Perspective
Issue Clustering Using Multi-Layered Two-
ode Network Analysis,”Journal of Intelligence
and Information Systems, Vol.20, No.2(2014),
93~107.

Ma, J., Y. Wang, H. Zhu, and Y. Shen, “Research
on Method of Adaptive Topic Tracking
Based on Evolution of Public Opinion
Ontology,” ACEEE International Journal on
Information Technology, Vol.4, No.1(2014),
1~10.

Metzler, D., Y. Bernstein, W. B. Croft, A. Moffat,
and J. Zobel, “Similarity Measures for
Tracking Information Flow,” Proceedings of

38

the 14th ACM international conference on

Information and knowledge management,
(2005), 517~524.

Mooney, R. J. and R. Bunescu, “Mining Knowledge
from Text using Information Extraction,”
ACM  SIGKDD  Explorations
Vol.7, No.1(2005), 3~10.

Newsletter,

Park, J.-H. and M. Song, “A Study on the
Research Trends in Library & Information
Science in Korea using Topic Modeling,”
Journal of the Korean Society for Information
Management, Vol.30, No.1(2013), 7~32.

Rijsbergen, C. J. V., Information Retrieval, 2nd
edition, Butterworths, London, 1979.

Salton, G., A. Wong, and C. S. Yang, “A Vector
Space Model for Automatic Indexing,”
Communications of the ACM, Vol.18, No.11
1975), 613~620.

Sebastiani, F., Classification of Text, Automatic,
The Encyclopedia of Language and Linguistics
14, 2nd edition, Elsevier Science Pub, 2006.

Song, S. M., J. S. Yu, and E. M. Kim, “Offering
system for major article Using Text Mining
and Data Mining,” Proceedings of the 32th
annual conference on Korea Information
Processing Society, (2009), 733~734.

Weiss, S. M., N. Indurkhya, and T. Zhang,
Fundamentals of Predictive Text Mining,
Springer, 2010.

Witten, 1. H., Text Mining: Practical Handbook of
Internet Computing, CRC Press, Florida,

2005.

Yu, E.-J., J.-C. Kim, C.-Y. Lee, and N.-G. Kim,
Semantic  Text
Mining,” The Journal of Information System,
Vol.21, No.3(2012), 137~161.

“Using Ontologies  for



Abstract

Analyzing the Issue Life Cycle by Mapping
Inter-Period Issues

Myungsu Lim* - Namgyu Kim**

Recently, the number of social media users has increased rapidly because of the prevalence of smart
devices. As a result, the amount of real-time data has been increasing exponentially, which, in turn, is
generating more interest in using such data to create added value. For instance, several attempts are being
made to analyze the relevant search keywords that are frequently used on new portal sites and the words
that are regularly mentioned on various social media in order to identify social issues. The technique of
"topic analysis" is employed in order to identify topics and themes from a large amount of text documents.
As one of the most prevalent applications of topic analysis, the technique of issue tracking investigates
changes in the social issues that are identified through topic analysis. Currently, traditional issue tracking
is conducted by identifying the main topics of documents that cover an entire period at the same time and
analyzing the occurrence of each topic by the period of occurrence.

However, this traditional issue tracking approach has two limitations. First, when a new period is
included, topic analysis must be repeated for all the documents of the entire period, rather than being
conducted only on the new documents of the added period. This creates practical limitations in the form
of significant time and cost burdens. Therefore, this traditional approach is difficult to apply in most
applications that need to perform an analysis on the additional period. Second, the issue is not only
generated and terminated constantly, but also one issue can sometimes be distributed into several issues
or multiple issues can be integrated into one single issue. In other words, each issue is characterized by
a life cycle that consists of the stages of creation, transition (merging and segmentation), and termination.
The existing issue tracking methods do not address the connection and effect relationship between these
issues.

The purpose of this study is to overcome the two limitations of the existing issue tracking method,
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one being the limitation regarding the analysis method and the other being the limitation involving the lack
of consideration of the changeability of the issues. Let us assume that we perform multiple topic analysis
for each multiple period. Then it is essential to map issues of different periods in order to trace trend of
issues. However, it is not easy to discover connection between issues of different periods because the issues
derived for each period mutually contain heterogeneity.

In this study, to overcome these limitations without having to analyze the entire period's documents
simultaneously, the analysis can be performed independently for each period. In addition, we performed
issue mapping to link the identified issues of each period. An integrated approach on each details period
was presented, and the issue flow of the entire integrated period was depicted in this study. Thus, as the
entire process of the issue life cycle, including the stages of creation, transition (merging and segmentation),
and extinction, is identified and examined systematically, the changeability of the issues was analyzed in
this study. The proposed methodology is highly efficient in terms of time and cost, as it sufficiently
considered the changeability of the issues. Further, the results of this study can be used to adapt the
methodology to a practical situation. By applying the proposed methodology to actual Internet news, the
potential practical applications of the proposed methodology are analyzed. Consequently, the proposed
methodology was able to extend the period of the analysis and it could follow the course of progress of
each issue's life cycle. Further, this methodology can facilitate a clearer understanding of complex social

phenomena using topic analysis.
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