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(Table 1) The overview of data collection

Date 2016.03.28~2017.03.20
- 4 Broadcasters: MBC, OBS, SBS, YTN
- 8 Newspapers: Kyunghyang Shinmun,
Target Kukmin Ilbo, Naeil Shinmoon,
Munhwa Ilbo, Seoul Shinmun,
Segye Times, Hankyoreh, Hankook Ilbo
Section Politics, Society
Field Title, Content, Organization, Publication Date
Total 146,703 News articles

<Figure 1> 3|3 vlojE] o] ¥ FEEE
UeRd Zlolth 4 #1754 Ho 7117
7HA] tha HEol o, B4 Tt F5H

AA I A EEEF Holu Jith

\1

185



600

500

400

100 2016,00,14

THE 71 BRI AR UESIAE 74
st7] el Al WA AR 749 @il
AHTHE FE3loF a2 AFodAM e 2=
(Komoran) FE|& EA7|E 83t F
1,135,19071¢] BA BEZS FEHch 12
FE4& 24715 Foto A =3 A BEE
MM w2 71 7L e o

AL B AR E AT = REFE A ik, o]
+ FE& F47)A AlFstes ARl o] %
ool EgrE o] A ¥7] wliZolth. <Table
2> AR F2H ETY Aotk o7]olA

%
5 %

o) [e)
¥ 177
i3

(Table 2) Examples of tokenization error

Form Tokenization Result
Hed Z</NNP + A/NNG
233 Z/NNB + $-3/NNP
- /NNP + -$-/NNP
FH 2 /MM + EI/NNG + 2/NNG + H/NNG

2016,12,03
m
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(Table 3) Token groups with high NPMI

Token Groups (length:2) NPMI
$/NNP, 8-9-/NNP 0.9935
HW/NNP, 2} oF/NNP 0.9889
Z<=/NNP, 2/NNG 0.9844
L A|/NNP, 3] Hl/NNP 0.9841
KD/SL, ¥ ©]4d/NNP 0.9761
Token Groups (length:3) NPMI
Z/MAG, F1/MAG, SH/NNG 0.9677
27}/NA, SA/NNP, 3 HI/NNP 0.9571
ZH E/NNP, 2I/XSN, SV/EP 0.9534
A A/NNP, FHLE/NA, U/NNG 0.9488
H/NA, YU/NNG, ©ll E/NNP 0.9375
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(Table 4) Examples of token groups to be combined

Token Groups Pr?\?:,\c/ltl of Frequency
/NP, 7FAI/NNG, HI/XSN, ©F2/NNP, BFAENNP, F3H/NNG, €E/NNP, TIALNNG (length: 8) 0.2492 188
A2 A/NNP, HL/NA, YU/NNG, ol Z/NNP, A Z/NNP, tE#H/NNG (length: 6) 0.3910 100
/MM, BEI/NNG, Z/NNG, EI/NNG, ZZ|3/NNP, tF%/NNG (length: 6) 0.2302 394
FHEAA/NNP, GP/SL, 7]#Z/NNG, 28/NNG, AF/NNG (length: 5) 0.7046 92
J/XPN, ILE/NNG, PIAFEHOl/NNP, AHAI/NNG (length: 4) 0.8144 4736
AJH]22/NNG, 4FA/NNG, #7/NNG, 7]2H/NNG (length: 4) 0.5049 443
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(Table 5) Top 5 similar words of “S{&{xjEA’
and ‘2 ™ _OiEFE’ in semantic
B A ZHA/NNP
HAAI/NNG 0.936
gl A 7/NNE 0.868
5% _T3_ATW/NNE 0.845
g3 A9k AFA/NNE 0.782
AW A T2/NNP 0.754
2 M _CHE/NNE
QF A A/NNE 0.867
FAI_H_th3#/NNE 0.854
FA Q1/NNP 0.790
2H3]7g A AYNNE 0.754
k3] _Z|A/NNE 0.712
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& =249 7, |ANB
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(Table 6) Spelling similarities between the similar
words in the cases of ‘SI¥{X}EtL" and

=N _HE
B Y B A/NNP
AA/NNG 0.286
gl A/NNE 0.100
5% _=3_AW/NNE 0.077
gl Ak ARZI/NNE 0.083
A F4/NNP 0.714

= __tiZE/NNE

QF A A/NNE 0.000
EAIQ1_A o E/NNE 0.500
A QI/NNP 0.125
3] A/NNE 0.000
Q+3]H_A|A/NNE 0.000
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(Figure 2) Distributions of four major
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(Table 7) Top 5 words and word weights for each topic (K=32)

#1 Assassination of Kim Jong-nam | #2 Constitutional amendment #3 Government #4 Election #5 Independent counsel
AR oA 039 Mkl 033 W 027 AA 041 E£4 052
ks 022 2R 026 | Fmetk A | .024 Lo 038 AL 050
AR 021 5 024 =2 017 AAY 015 Az 046
A goxb 017 e 021 oA 017 A 014 ZAb 031
gl 011 s 018 Thich 017 Zhed 012 HeA A 1020
#6 Opposition parties #7 Press release #8 Democratic Party #9 Economic policy #10 DPRK
H3H FHEE=AAL 031 RE 021 2A A g | .087 Z3A 052 | FA 53 i | 014
o 028 Eheli=s 020 o 067 K 040 953 013
uE A 025 A& 016 | Tl ®IFT | .053 4R 038 b1y 013
Eie 022 & 015 | ok A F# | .018 9 023 stk 010
1R A | .022 gl 014 A =S 018 A=} 021 9= 010
#11 Samsung #12 Impeachment #13 Anti-Park congressman | #14 THAAD Placement | #15 Economic support
el 056 | tiE® &3 A | 035 H]EA 066 R 020 A 014
AH3AA oA 8- | 047 5 014 2 061 | SHE= AL= wlx] | 015 73 A 009
vl g 031 =5 012 o .060 2w 013 A 008
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(Table 8) The number of detected events by filter size

Filter size Number of detected events Average weight of events
0 129 0.428
1 118 0.542
2 85 0.757
3 63 0.968
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(Table 9) 16 detected events over event weight 1.0

Event Name Topic Peak Date Effect Date Weight Top 5 Words
Legislative election, 2016 # 16.04.13 16.04.08~04.23 126 | 1334, A9, @A, AA, 45
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) #10 EEF, A1nA, thal,
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Abolishment -of #13 el o 84l Sl
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DPRK
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o o DPRK AR R ALY
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2nd speech of President #17 w2E), tEd, Axsau,
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Park Speech of Park Zg, A¥E SRR
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investigation team Independent 16.12.25 16.12.20~17.01.01 | 1.17 =AY A, A2
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Park Opposition parties ol w3 H <Y
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(Table 10) Top 4 related events of “Discussion of independent counsel began”

Event name Relatedness Topic Peak date Weight

People call for action in opposition 0.204 #16 Conflicts between parties 2016.11.03 1.741
2nd speech of President Park 0.124 #17 Speech of Park 2016.11.03 1.435
2nd Candlelight rally 0.007 #24 Protest 2016.11.05 0.281
Election of Trump as U.S. President 0.006 #22 Foreign politics 2016.11.09 0.644
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Abstract

Construction of Event Networks from
Large News Data Using Text Mining Techniques

Minchul Lee* - Hea-Jin Kim**

News articles are the most suitable medium for examining the events occurring at home and abroad.
Especially, as the development of information and communication technology has brought various kinds
of online news media, the news about the events occurring in society has increased greatly. So
automatically summarizing key events from massive amounts of news data will help users to look at many
of the events at a glance. In addition, if we build and provide an event network based on the relevance
of events, it will be able to greatly help the reader in understanding the current events.

In this study, we propose a method for extracting event networks from large news text data. To this
end, we first collected Korean political and social articles from March 2016 to March 2017, and integrated
the synonyms by leaving only meaningful words through preprocessing using NPMI and Word2Vec. Latent
Dirichlet allocation (LDA) topic modeling was used to calculate the subject distribution by date and to find
the peak of the subject distribution and to detect the event. A total of 32 topics were extracted from the
topic modeling, and the point of occurrence of the event was deduced by looking at the point at which
each subject distribution surged. As a result, a total of 85 events were detected, but the final 16 events
were filtered and presented using the Gaussian smoothing technique. We also calculated the relevance score
between events detected to construct the event network. Using the cosine coefficient between the
co-occurred events, we calculated the relevance between the events and connected the events to construct
the event network. Finally, we set up the event network by setting each event to each vertex and the
relevance score between events to the vertices connecting the vertices. The event network constructed in
our methods helped us to sort out major events in the political and social fields in Korea that occurred
in the last one year in chronological order and at the same time identify which events are related to certain

events.
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Our approach differs from existing event detection methods in that LDA topic modeling makes it
possible to easily analyze large amounts of data and to identify the relevance of events that were difficult
to detect in existing event detection. We applied various text mining techniques and Word2vec technique
in the text preprocessing to improve the accuracy of the extraction of proper nouns and synthetic nouns,
which have been difficult in analyzing existing Korean texts, can be found.

In this study, the detection and network configuration techniques of the event have the following
advantages in practical application. First, LDA topic modeling, which is unsupervised learning, can easily
analyze subject and topic words and distribution from huge amount of data. Also, by using the date
information of the collected news articles, it is possible to express the distribution by topic in a time series.
Second, we can find out the connection of events in the form of present and summarized form by
calculating relevance score and constructing event network by using simultaneous occurrence of topics that
are difficult to grasp in existing event detection. It can be seen from the fact that the inter-event
relevance-based event network proposed in this study was actually constructed in order of occurrence time.
It is also possible to identify what happened as a starting point for a series of events through the event
network.

The limitation of this study is that the characteristics of LDA topic modeling have different results
according to the initial parameters and the number of subjects, and the subject and event name of the
analysis result should be given by the subjective judgment of the researcher. Also, since each topic is
assumed to be exclusive and independent, it does not take into account the relevance between themes.
Subsequent studies need to calculate the relevance between events that are not covered in this study or

those that belong to the same subject.

Key Words : event detection, latent Dirichlet allocation (LDA), natural language processing (NLP), text

mining, topic modeling
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