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Semantic Network Analysis of “Smart City” in Newspaper Articles
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[Abstract]

This research conducted a semantic network analysis of smart city and the meaning construction process in the aspect of
newspaper’s agenda setting. For this purpose, a total of 25,147 newspaper articles which reported smart city issues were analyzed
by applying linguistic analysis and semantic network analysis. The research used R program to analysis major daily newspapers’
news coverages. As a result, the Korean press has constantly emphasized the importance of smart city and developed a variety
of related issues. As of 2018, discussions on smart city has been revitalized. Despite the fact that in 2018 smart city attempted
to shift from a technology-oriented paradigm to a human-centered city, smart city was mainly discussed from a technical
perspective. In the future, it will be necessary to continuously analyze human characteristics and demands for smart city and to

have practical communication strategies.
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Table 1. Frequency Analysis of Article Data
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number of
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Table 2. Frequency Analysis
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of Article Data

2016 2017 2018 2019
word Frequen word Frequen word Frequen word Frequen
<y <y <y <y
smartcity | 9659 | smartcity | 12268 | smartcity | 29116 | smartcity | 32688
business | 7810 city 11944 city 25068 | business | 27996
city 7618 | business | 10672 | business | 23562 city 24861
loT 4753 | industry | 6973 | enterprise | 14274 | enterprise | 19275
industry | 4145 | enterprise | 5863 | industry | 13088 | industry | 14709
enterprise | 3717 g‘r’;:;? 4929 | innovation | 11026 | support | 12924
incheon | 3195 | support | 4503 | E™ | 10866 | service | 12283
-ment
market | 3147 | energy | 4417 | support | 10169 | RO | 1603
busan | 2816 | serviee | 4348 | service | 9863 [ TP | 11458
energy 2780 4th IR 4139 ares 8771 smart 11079
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Table 3. Key words and Centrality Result of Article Data

ol Keword | (B | Kewe | (RS
1 smart city 108.000 smart city 0.019
2 business 76.000 business 0.014
3 city 70.000 city 0.014
4 industry 56.000 industry 0.012
5 enterprise 52.000 enterprise 0.012
6 market 42.000 market 0.011
7 future 42.000 future 0.011
8 cooperation 40.000 | cooperation 0.011
9 government 38.000 | government 0.011
10 support 36.000 support 0.011
ol Keyword | (SRR | Keyword | PR
1 smart city 0.307 smart city 1689.835
2 business 0.290 business 308.835
3 city 0.278 city 252.101
4 industry 0.261 industry 88.935
5 enterprise 0.257 enterprise 52.835
6 market 0.233 future 23.317
7 future 0.228 market 17.277
8 cooperation 0.226 | cooperation 14.211
9 government 0.218| government 10.669
10 support 0.214 support 6.753
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Table 4. Key words and Centrality Result of Article Data

ol Keword | (B | Kewe | (RS

1 smart city 122.000 smart city 0.016
2 business 84.000 business 0.012
3 city 80.000 city 0.012
4 industry 72.000 industry 0.012
5 support 58.000 support 0.011
6 enterprise 56.000 enterprise 0.011
7 smart 56.000 smart 0.011
8 future 52.000 future 0.010
9 government 50.000 | government 0.010
10 service 44.000 sevice 0.010
ol Keyword | (SRR | Keyword | PR
1 smart city 0.287 smart city 2128.694
2 business 0.272 business 312.361
3 city 0.267 city 260.361
4 industry 0.258 industry 171.190
5 support 0.238 support 52.485
6 enterprise 0.234 smart 46.215
7 smart 0.232 enterprise 45.890
8 future 0.228 | government 30.906
9 government 0.218 future 27.661
10 4th IR 0.195 service 23.337
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2017\ % ZrFEAE] H AR H el M= 62712 T} Table 5. Key words and Centrality Result of Article Data
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wl=, SO, AFERIE Y, AL, A2, A1, 9FA, ol UA], & 7 service 50.000 service 0.009
gh olxe) sk =8, AR, Y1Ys], AAFAAET8, A, 8 government 50.000 | government 0.009
BARFA7E, A, A, A, SAL, T4 FUE, 2, g8, 9 smart 48.000 smart 0.009
7 o] AAB/AE Bl 231 YElR. 10| innovation 48.000 |  innovation 0.009
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Table 6. Key words and Centrality Result of Article Data

degree closeness

noj  Keyword centrality Keyword centrality
1 smart city 126.000 smart city 0.016
2 business 80.000 business 0.012
3 city 72.000 enterprise 0.011
4 enterprise 62.000 city 0.011
5 industry 56.000 industry 0.010
6 support 52.000 support 0.010
7 smart 48.000 smart 0.010
8 service 46.000 service 0.010
9 innovation 36.000 innovation 0.009
10| government 36.000 | government 0.009
eigenvector betweenness

noj  Keyword centrality Keyword centrality
1 smart city 2586.476 smart city 0.295
2 business 318.476 business 0.275
3 city 253.276 city 0.260
4 enterprise 93.810 enterprise 0.256
5 industry 65.195 industry 0.244
6 support 39.610 support 0.239
7 smart 32.006 smart 0.225
8 service 29.270 service 0.215
9 market 6.917 innovation 0.200
10 area 4.568 | government 0.200

B -

el 2u2
%Y G
= b aane 3
REW/ NS gan mm TR
) : o0 o
LT 23 éitng
' ohein e 2SS e
o, : oL RRE uxig‘.m%ﬂ
‘l' 'ﬂ.uﬂﬁj;"h‘#

SRS

ol

3

54 ue

T8 6. 2019 ADIEAE| HEHF 7= & sIIZE =4
Fig. 6. As a resuit of Semantic Network Structure and Cluster
Analysis(2019)

948



vV.d B

T 98] AF3] o) A2 o] AnLEAIEIE oD A o] &3}
il Jlﬂlﬁ}ﬁ}#ﬂ Totalr] 91sf ~rkEAIE #d 20161 14 1
AHE 20199 129 31U7HA] F 25,14771 2] AE7|A} 2|53}
B, BES ojn|d AHEAlS A -85)o] A6l )
A= TRt 22 AR Al S mESRiTh
A, 2~rlEAEI S} FAH AE7)A1= 1990 0] FHHEE]
ste] JIFA o] FEES 2016»%}101] lc47} .re] u}

& o
o

o ARS] A .L?Li «l”lﬁ}o}l 9}911:}.
o} 87| S A BEANTE §A] 2nEEAE
AEZ Az 20180 7|H o8 AFA
3T} = Aol gk dlole & grtst Z2vtEA]
Elof] thgk =2)7} 24 % 0.2 243+ .

=4, Tl ABolME 2PEAEE e 56 53 &
& 5 YEg A0} AFAS 714N 2 So] F27 71%A
290 Aab, ol ok T =27t FrketaL AR eh 53
P VESAE FHOR § B 7)%0) B} 3 ek
dlolEl7} W e g AFRIE Y 833 A AEAe B
H =50l = et

SEER BEEEEEISE TR
o] 7] Anl s, A Foll Jlof orbag S €}~Eﬂ %0 f& o
< @ Alolehe =7t AT R dlolE] =3 Al Zetoy
Al el 5ol Al A e art E o vk B HER
FAdskaL AT 2R 5 AntEAE] PE 7]
, AN =8 22 }\] dlolE 3 & g-8-0] QlojA] WAy sk =
U= EAES AEH R 7] fleliM= AAA 34
7hol=g}elo] Al of gt

A, Aol ZrFEAEZL 7] SAlolA QIRE T4l
seirie] o2 dekuofof ghrfal ik
EolM= *U}ENE];— 23] o] gafiof & QIZF TAle] =R
U= o8] 721 SHolA o E fAdekar qlvk shAw
A7t A= QIZt T*bl efrielo] FolE on|sh=A]
o g “éf%h& drgo] F-=ajt). ZutEAIE
‘2P AE| BT Z2upEAIEP ] T gl =2
of & Zlo|H, QIZF T4l o et A sz 2PERAIS
M= A idell gk A5 BEdlR AntES VeEs
oj A &8 slojm, 1T 7]=& D8kt QoA Ak
A s atell tisf o dskar A4 o & of-g-sfof & Aot
e QIZke] 543} =a0 i A& o w2 st A
Aoz ~ulES AlEE THE7| A3 AT ZAE, A
FAE EAREA| A, AV AR Foll gk =0l & 2493}
sh= AU Alel A Hgfo] A sk 3102 grhet) o] g A
Fruleld defe AutEAE| oA doprk= ARSI Al HlA
Y A4 o] A kS ekl vl 71018 Aot

A, 2 A7t ti#e] vloElE FHaste] a8k oo}

[mf

e 12

<

A

b=

Bl
g o

1t

o
>
X

ot

of
i
i

to 4
oX

ra of
J}L

gl

i

1>

u
R4

U A 20l LIEHF ADIEAIE[ 0| £72| 2jo|dA =Y

o

A 497] QAEA ) 2o EAE] el o)
9

319 0] AnlEAIE]Y] 7%} /\-]H]/\E—

A A A=t 17ke]
FA|7} E|ojokal g AlEe] OIOME 7177ko] %? A= 7l
o] 2%, EHH Hil T3 o] A |olHE FAate] Bl
g 2 3 A E A E $ RS A olu}.
ZAle| 2

B9 2017 okl we el skl A eke] 2|l
S o} 2381 ¢3¢ (NRF-2017S1A6A3A01078538)
=t Esl
[1] UN Habitat. World Cities Report 2016[Internet]. Available:

http://wer.unhabitat.org/main-report/.

[2] P. Neirotti, A. D. Marco, A. C. Cagliano, G. Mangano and F.
Scorrano, “Current trends in Smart City initiatives: Some
stylised facts,” Cities, Vol. 38, pp.25-36, June 2014.

[3] Ministry of Land, Smart City Promotion Strategies for Urban
Innovation and Future Growth Engines, Ministry of Land,
Policy Report, Jan 2018.

[4] E. M. McCombs, and D. L. Shaw, “The agenda-setting

function of mass media,” Public Opinion Quarterly,
Vol.36, No.2, pp.176-187, Jan 1972.

[5] R. M. Entman, “Framing U.S. coverage of international
news: Contrasts in narratives of the KAL and Iran air

incidents,” Journal of Communication, Vol.41, No.4,
pp-6-27, Sept 1991.

[6] P. R. Yu, A Study on the Development of Song-do Smart
City in Incheon, Ph.D. dissertation, Graduate School Inha
University, Incheon, 2019.

[7]1J. S. Hwang and J. H. Jang, Development prospects of smart
cities and competitiveness of Korea, IT&Future Strategy,
Nov 2016.

[8] D. H. Jang, Designing a human-centered smart city, EBS,
Gyeong-gi, April 2019.

[9] H. J. Hong and J. H. Shim, Future City through Smart City,
IT&Future Strategy, Dec 2010.

[10] K. H. Kim, Analysis of key technology trends and actual
status of smart city factory industry in the 4th Industrial
Revolution, Knowledge Industry Information Institute,
July 2017.

[11]G. Y. Nam and G. Y. Jeon, Current Status and Implications
of Smart City in Europe: Challenge for a better future,
Korea Institute for Advancement of Technology, Nov

http://www.dcs.or.kr



A
ﬁ
rHJ
p
[
Sl_
o
i

2014.

[12] S. H. Lee, Smart City. Seoul: Communication Books, 2017.

[13] H. Lee(2018, December), Smart City in Big Data: Focusing
on news network analysis. KISDI STAT Report, 18(23),
pp.1-8. Available:
http://m kisdi.re kr/mobile/repo/stat_view.m?key1=14464&selectPage=1

[14] EY Advisory, 2020 AI came to my side:Future
technologies are easy to learn with 21 lifestyles, Seoul,
mkbook, 2020.

[15] S. Wasserman and K. Faust, Social network analysis:
methods and applications. Cambridge: Cambridge
University Press, 1997.

[16] D. Y. Hwang and G. E. Hwang, “Examining of Semantic
Map of Humanities Contents through Semantic Network
Analysis: Published Articles in the Human Contents
Association Published for the Past 13 Years,” Korea
Humanities Content Society, Vol. 43, pp. 229-255, Dec
2016.

[17] S. 1. Hwang and Y. W. Park, “An Analysis of Arts
Management related Studies’ Trend in Korea using Topic
Modeling and Semantic Network Analysis,” Journal of
Arts Management and Policy, Vol. 43, pp. 5-37, May
2019.

[18] G. E. Hwang and S. J. Moon, “Analysis of Big Data by
Regimes of Image Contents Field,” Journal of Digital
Contents Society, Vol. 18, No. 5, pp. 911-921, May 2017.

[19] S. I. Hwang and M. K. Kim, “An Analysis of Artificial
Intelligence(A.I.) related Studies’ Trends
Focused on Topic Modeling and Semantic Network
Analysis,” Journal of Digital Contents Society, Vol. 20,
No. 9, pp. 1847-1855, Sep 2019.

[20] L. C. Freeman, “Centrality in social networks: Conceptual
clarification,” Social Networks, Vol. 1, pp. 215-239, 1979.

[21] S. I. Hwang and D. Y. Hwang, “A Study on the Research
Trends in Arts Management in Korea using Topic

in Korea

Modeling and Semantic Network Analysis,” Journal of
Arts Management and Policy, Vol. 47, pp. 5-29, Aug 2018.

[22] M. 1. Choi, D. H. Lee, J. M. Kim and 1. S. Jeon, 2019
Software Industry Outlook, Software Policy & Research
Institute, Aug 2018.

[23] K. H. Min, M. Y. Yoon and F. Katsunori, “A Comparison
of a Smart City’s Trends in Urban Planning before and
after 2016 through Keyword Network Analysis,”
Sustainability, Vol 11, No.3155, pp. 1-25, June 2019.

[24] C. Y. Lima, K. J. Kimb and P. P. Maglioc, “Smart cities
with big data: Reference models,
considerations,” Cities, No. 82, pp. 86-99, April 2018.

[25] G. Carlo, D. Mihai and S. Federico, “Smart City Analytics:

challenges, and

http://dx.doi.org/10.9728/dcs.2020.21.5.941

ZX|(J. DCS) Vol. 21, No. 5, pp. 941-950, May 2020

state of the art and future perspectives,” Interaction Design
and Architecture(s) Journal, No.20, pp. 72-87, April 2014.

[26] I. Peter and S. E. Antonio, “Smart city research 1990—
2016,” Scientometrics, No. 117, pp.1205-1236, Aug 2018.

[27] M. Luca, D. Mark and B. Roberto, “The First Two Decades
of Smart City Research: A Bibliometric Analysis,” Journal
of Urban Technology, Vol. 24, No.1, pp. 3-27, July 2017.

[28] H. S. Park, D. H. Kim and S. J. Chang, “Research Trend
Analysis on Smart City based on Structural Topic
Modeling(STM),” Journal of Digital Contents Society,
Vol. 20, No. 9, pp. 1839-1846, Sep 2019.

[29] K. C. Park and C. H. Lee, “A Study on the Research Trends
for Smart City using Topic Modeling,” Journal of Internet
Computing and Services, Vol. 20, No. 3, pp. 119-128, June
2019.

[30] J. W. Shim and S. G. Chae, “Seeking Possibility of Ethical
Issues Based on Public Attitude Toward Artificial
Intelligence Through Analysis of Social Network Data,”
Journal of Humanities and Social Sciences 21, Vol. 10,
No. 3, pp. 1337-1346, June 2019.

£AM0](Seol Hwang)

20149 © FFost dishel (FushaAh
2019 © FFehstr Bhstal (g shutab

20199~ & A: %mﬁﬁzﬂ%:ﬂzd?*}m@¥ﬂ*
E] El

-
3

# A ol b
A =}
o Rl

(smart city), B dle]E (Big Data),
A5 AT EHAIH; Artificial Intelhgence
Humanities), "]t]o] & & Al(media literacy), E#l
=  EXY(research trend), & F(convergent

research) &

MR/ (Jiwon Shim)

2002'd: Fx e &ttt (e

20124 %9 ¥2E osta (Aehap)

.
20189 ~& Al FEUet A=A 4 HKA T
20199 ~d A A=digta FEgdTe d=drAT T
A7 AR g Abgle] Esteh FASE w5 &
a”%%_%ﬂ

Aok 1 2nfEAE] (smart city),1 A &2 (Al Ethics)
Q13X 521+ EHAIH; Artificial Intelligence Humanities),
ult]o] 2] 8 2 Al (media literacy), 2] &91¥F %] 58 2] (medical

Al Ethics), X22E &9 (Posthuman) &



	국내 언론에 나타난 ‘스마트시티’ 이슈의 의미연결망분석
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 이론적 배경
	Ⅲ. 연구설계
	Ⅳ. 분석결과
	Ⅴ. 결론
	참고문헌


