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Abstract Administrative agencies today are paying keen attention to big data analysis to improve their
policy responsiveness. Of all the big data, news articles can be used to understand public opinion
regarding policy and policy issues. The amount of news output has increased rapidly because of the
emergence of new online media outlets, which calls for the use of automated bots or automatic
document classification tools. There are, however, limits to the automatic collection of news articles
related to specific agencies or departments based on the existing news article categories and keyword
search queries. Thus, this paper proposes a method to process articles using classification glossaries that
take into account each agency's different work features. To this end, classification glossaries were
developed by extracting the work features of different departments using Word2Vec and topic modeling
techniques from news articles related to different agencies. As a result, the automatic classification of
newspaper articles for each department yielded approximately 71% accuracy. This study is meaningful
in making academic and practical contributions because it presents a method of extracting the work
features for each department, and it is an unsupervised learning-based automatic classification method
for automatically classifying news articles relevant to each agency.

Keywords : Automatic Classification, Unsupervised Learning, Classification Glossary, Newspaper,
Departments

o] =2 20184 HiRlE wsRet A= AFAIGe] A US ot S+ A7d (NRF-201851A3A2075240)
*Corresponding Author : Hyun-Jong Kim(Dong-A Univ.)

email: juim0928@dau.ac.kr

Received May 29, 2020 Revised September 2, 2020

Accepted September 4, 2020 Published September 30, 2020

345



Aet71&etel =2 A A21d A9E, 2020

1. M2
F7g7180lA ol E B8t FA di3dE &
o|7] 1t A7t thFsHA olFoIA|aL k. o] ARg
S HolHe SARRS 2ol #Au dAt FHE
2k 9 dlolEe} g AE, ou]x], 9 53 2ol 4
3t gAo] gl WP HolHE Y 4 Sl oS
4@ dHlolE= A dlolE 9] 80%E AHAIskAL 9lom
22RE S8 S7F Fol F43] AL AT HY

oJefo] w3 ofz] A7t BE]E Aol o]t HY
3 dlojE] % 32 71A% SNS, 2% AR Aol EoA
st IAE fHolgs ARMES Wil A7 dE
& 9 AR, HAE E42 Bo) Fuln w49 8
TAGS Tt 4 U7] YEo] AR % 71go)A thef
3 PHoE 4o BET Uk HAE HojgE £
A o}_. 01:’7-‘_—-_ 71—5 ,9_3].0] /\1 H]/\oﬂ/\ﬂ %}Aﬂé},‘: HAE

£ BRI %08 olFoH i TIAH: olES ot
317] £ HlolEo]] o] BA9) HEE} L
oft}. Y2 7K ABE ] Sfef A of
ofst W B Sz WYYIUelq 2es
[11.

P71 s 7S ] SR e T1AE
Z9E 2L 719 PAL 2 AAgaka gt
A A 7IMe LRbE oz A, A, A S

2 BRI UH—C%OH FH71Ee] FAE A
%‘i]ﬁ} | &=t S UukA o2 AET|AL
A To= —_r’~rH°1 Aol AE, EAAE, &
El H*H ‘?’J—r@r“ w7 71E0] Adolste] 7]
7171 01%3} ESt 7]TJ‘:

=1
=

LI

X
o

ol

B

%
bl

= S g% Aol Al 7
A7 QIe. olo] ket i o
PSRN B4 Qe Al )4}
AL w9 ojelg Aol
o] £ AT PriEel A ey Ane
SJat wElole] AAROA i TS S Bl
9 A8 AEoR BRH e Akt s
o] WpE IS oL mIAE s MY S7
3 84S el 71T @ BA0) Q] A
71k E53b7] 98l o dolezt W gl ol
o 979 A Gk T NS PIRAER
BRSH 2L ot dold glo] Wash Al
27 gict. of

2o] B4 AFES WPHoRE 2T

42 oo
2 st

= A =Ll
T;S O]'T:

=

1__

1__

Zol2

346

4

HhHo g A0l ARd(dictionary)

7122 08T 4 9L 2ol
L =

AFRAE 25 /120) s S

0] BEEAAS o]_Q_

e

.
)
i)

o O i
o le

olt
o
£

St Aotk 2 ﬂ%LOﬂH ZﬂOJOP% ‘%*Eﬁ% B*l94 "3@
BAEZ AR7|AE AEEEE] 95t e B8 L
AR R AAE Attt Ak ABgE sl E
AE wlold 7[HE ol §so] RAE 47 5S35
ST AAE AL %’—9—6]'0:] sk dlo|g7 HQ

HR| 2 ShgHe 8 AR7|AF AEEES 214

=
T

oy

3R §9

5

£

2. 0|2H HiZ

A AEFE= AFEHE 0|85t fARE BAE 2
2 Ao e 7HoltH2]. B4 AFsER= gt
07 HZ(classification) 7|H< o|-&sh= Y} o

AsKclustering) S o]8dk= W o & 1po]Xit) &
= ARl ZojE o] et £A4E siAishs WRiol
I RS AR Aojd W glo] fARE BAE e
Slot= BRoItH3l.

Aot o2 BA AEFE fo] F2 Ads
o] AREEUE: A=k 78] A ANEES= o]
o] = TAE AAet EAFES AA ATt
TEEOR TEE AR T HERE EA4
e AXA "ok Awesky 715k A 2R
KNN(K-Nearest Neighbor classification) 7], L]-
o]H #|o]= (Naive Bayes) 7|1, SVM(Support Vector
Machine) ®8%, 92d(deep learning) 71H 5] A&

rE

o

il

i ﬂil>

SO e)

=

]_

O

HZ=
T

Fm]

IlTl

=

3 Qleh FHT AR EE A3AETH "Held 7S
Ho} et 23S HoFA HE g2 g5 Hloly

£ 87sp7] wize] ol 7HS
glo[8 9] g7} HE FR8AIL k. A k=sha2 H|o]
Elof FolEE 2Hdslr] Al W2 Al vlgo] 28
57] 2ol olE Y 5 Sl WA kEsks 7|ue] A
SRl et I os 87En

2 AFgSP] 99l Bhe

HIAEeks HAL ol gt YolEE shsslel
e, 54 59 7442 ot foulet AuE dug
¥ uj ol El A ol HIAESe S E3
BARRL BAS Aole] A4S Sst] 22 57
2 7pE agoR Tyt Bk Thske vlad



HAESS Zlde PARAE AR AFEE AT

TAE FARE FAZ 23710 Z3HR] oAt
Feixl ez EF9] ofgth
olo] w2t HolEo] gle w4 HMFIE AT I+

Sol A=sT Siek A2 PHORL /120 vz}
£ol FAESEY PHS AL 2R 1E E-
FHE AN YL AT Uk B AT
59| 710 S 2RAE Bgatel doliel gt
IS ARG OR WA
3.

H
B
1:1

3. A7 U A

oo

3.1 A7YY TR
& Aol ARteks B W FAER Agdet
71A1Y] AFsERE Fig. 1 28 dAx 9 whyog 14
S}, ATHEE A7) BERQ 7] Hi A A4
T} AR olgate] 7AE RAEE AERGHE 31

o= o]zl gtk
Data collection and
o preprocessing
2 Anal f ?ﬂ trati
= nalysis of administrative jmmmm o mmmzoe oo
z ‘ department characteristics i V\..ford2Vec.,
3 4---1 Topic modeling
o | Article characterization | :L analysis
5 v
= "= qeAsmemiE o=
E ‘ Department- specﬁlc extraction }q--: Administrative
0 L___organization
*|

chtlonar\j.r creation ‘

¥

)
Automatic classification i Unigram
o “--! LSTM & GRU
T E Pretreatment ! Training
SE Apply weight L e R
3 g Category assignment
= !

Article classification

Fig. 1. Research procedures and methods
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Table 1. Result of topic modeling analysis

- . Number of | . . . Number of
Similar topics A Similar topics N
topics topics
President / Blue 5 ceal estate 3
House
National Assembly .
/ Political Party 10 International 5
Prosecution / Incident /
R 10 N 11
Police accident
education 6 Agency 6
Labor / union 7 Court'/ 4
lawsuit
Trump / United 3 Medical 5
States treatment
North Korea 7 Employment 2
Enterprise 5 female 2
finance 6 Samsung 2
broadcast 4 industry 8
Environment / .
Weather 5 Politics other 7
area 8 Economy 13
other
Cortlcent.rated 3 Social other 36
fisheries
Product / PR 8
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Table 2. Relevance of Topic keywords and
administrative departments

Administrative

Topic K d
opic Reywords Agencies

Citizen Happiness &

Civic groups, polls Communications

Headquarters

FTC, regulations, union election,
disciplinary action

Audit Committee

Local Yeta, Qil Prices, Religious
Taxation

Planning &
Coordination Office

Product safety, foot and mouth
disease, illegal detection, nuclear
power plant safety

Public Safety Office

Business construction, housing
business, safety construction

Urban Planning
Office

Real estate prices, apartment sales

Balanced Urban
Regeneration Bureau

348

Female art, gourmet, travel, coffee

Culture & Sports
Bureau

Hospital, pension, treatment,
treatment, epidemic, mental illness,
tobacco

Welfare & Health
Bureau

Female hate, family, comfort women,
abortion, sexual assault coach

Women & Family
Affairs Bureau

Universities, education meals/
accidents/support/schools, worker
safety/wages, union minimum
wages/strikes, ward offices, residents,
events, kindergartens, government
countermeasures/ policies, regions,
obituaries, population, human rights

Administrative
Management Bureau

Bus strike, Asiana sale, taxi couple,
transportation, drunk driving, vehicle

Transportation
Headquarters

Marine ships, ports

Logistics Bureau

Economic Outlook, Russia, US-China
Trade, Vietnam

Growth Strategy
Headquarters

Employment youth, employment
statistics, income support, small
business market

Employment &
Economy Office

Finance, Investment, Corporate
Sales/Generation/Support/ Permit,
Industrial Support, Energy Power,
Bank Interest/Loan/Service, Electric
Vehicle, Stock, Product Launch

Future Industry
Bureau

Weather, fine dust air / reduction,
environmental plastic, national park

Environment Policy
Office

Environment Nakdong River

Water Policy Bureau

Marine fishery, agri-food

Maritime Affairs,
Fisheries Bureau

Wildfire, sewol, fire

Fire Marshal
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Table 3. Administrative Agencies work characteristics

Administrative Agencies

work characteristics

Citizen Happiness & Communications
Headquarters

Media, public relations, conflict, press releases, correction, analysis

Audit Committee

Audit, contract, budget, integrity, corruption

Planning & Coordination Office

Correction, Policy, Planning, Personnel, Recruitment, Legal, Information, Big Data,
Advancement, BSC, Budget, Finance, Expense, Taxation, Organization, Expenditure

Public Safety Office

Safety, disaster, nuclear power plant, maintenance, inspection, surveillance, investigation

Urban Planning Office

City planning, establishment, urban development, road, construction, land, real estate

Balanced Urban Regeneration Bureau

Urban Regeneration, Redevelopment, New Deal, Housing, Architecture

Culture & Sports Bureau

Culture, art, physical education, cultural properties, tourism, festivals, content, sports,
leisure

Welfare & Health Bureau

Welfare, medical care, hospital, elderly, epidemic, disabled, tobacco

Women & Family Affairs Bureau

Women, family, multicultural, childbirth, children, youth, sexual violence

Administrative Management Bureau

Local difference, human rights, labor, local tax, education, school, staff, civil complaint

Transportation Headquarters

Transportation, bus, taxi, subway, public transportation

Logistics Bureau

Logistics, ports, railways, cargo, infrastructure

Growth Strategy Headquarters

Economy, science and technology, diplomacy, youth, employment, industry-university
cooperation

Employment & Economy Office

Jobs, entrepreneurship, R & D, investment, market, village company, investment,
industrial complex

Future Industry Bureau

Industry, manufacturing, automobile, shipbuilding, textile, finance, smart city, energy,
growth, trade

Environment Policy Office

Environment, weather, fine dust, waterworks, garbage, parks, green areas

Water Policy Bureau

Water, rivers, Nakdong River, sewage, discharge. boom

Maritime Affairs, Fisheries Bureau

Marine, cruise, fisheries, agriculture, livestock, fishing

New Airport Promotion Headquarters

New Airport, Gimhae, Gadeokdo

Fire Marshal

Fire, disaster, forest fire, rescue, firefighting, prevention
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