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Abstract

With the launch of smart city initiatives tailored to regional conditions, such as the Small-Sized Smart City Creation
Projects, interest in smart city development in Korea has steadily increased. Urban components, which form the core
units of urban structure, affect how cities function and can exhibit different characteristics depending on their stage of
development. In particular, the development stages of smart cities (smart city 1.0~4.0) differ in terms of development
processes, major drivers, and the role of technology. However, few studies have examined how these components shift
across development stages and proposed strategies for the future development of smart cities. Therefore, this study
addresses this gap by analyzing the changes in components according to the development stage of smart cities using
topic modeling applied to the 1st—4th Comprehensive Smart City Plans. The review found that the first and second
plans corresponded to smart city 1.0~2.0, the third to 2.0, and the fourth to 2.0~3.0. According to the topic modeling
results, environment, economy, and living appeared across all stages, while people and governance were mostly absent.
Additionally, mobility was emphasized in the early stages (smart city 1.0~2.0), whereas living gained prominence in the

later stages (2.0 and 2.0~3.0).
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AR 74y AutERA] 2N, AVtEREA] £574 B4}
A 5 AYY et AL BT AETA] FH AR =3
ol whah =] AufEEA] 7] g FAo] sokA| At QIrkA
27, 2025). EZ, 71 H2o £HE A4AF AUtERA] F3HA
ol M= 7139071, AgaE, YAE A F = Hzlo|
8371 fIgt =7t AFhe] 41 Ago] gRA|AL YrHFERLF
5, 2024).

QA7 AAE o2l A Bdlih 474 S-S iAo s
A8 HVanolo, 2014). 3HA|%t, AufELA| o] gt Wit
g Aot ARA ARl B8l AutEREA /g 9 &
of| tfgt 2oz} HEE] o] FoiA|R] gihhis vl E3E A7 E
I 9JcHFernandez-Anez et al,, 2018). ©|2F B30 &
T3kl FA|H LR AntELA] 4,0 F U|HF AvfERA 2E
9] 7Pt §3 e AEHoE FIBRAL YtHMakiela et
al., 2022).
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EAE FRE oz off] Ex 24317] f13 4l SIS 9r)
3= A T4 84 (urban component)ts AULEEAIS] 7
4 EAE AEslol Aet £& AAEHLombardi et al.,
2012). A, AR, AL, 2ielE 87, A8E dEEHE
AutEE A0 74 2 A(Giffinger et al,, 2007)& 43482 5
3 AnfELAQ 715 ol GRS n|FT EEof, BA T
Aaae dg T wHgA] det A2 g E42 yehd
4 U}, 53|, AutERA|Y] T I 1Y, 8 59,
7129 9% 5o UE Aol EUtHZwick and Spicer,
2024), WA, A0fEREA]S] HEEATHA o whE 4] 840] H3t
F 245t BT AntEEA|Y A&7Hsd e 913 Ak
ohAg vt Qiot,

LOIEEA] 84S TE 7IE A7l B 2, 2020:
A7 - e, 2023a; A4 -0, 2023b)= F2 AR
A, AFEIA 59 £8E o2 Y824 S st 2nf
EZX9] Age4ss =531 Jvke §4E B, E3L A
£7154, 84 5 574 SUE SH2E LulERAS a4
§ BAstoI(0lU, 2024; BFT-0IBE, 2024), AU &
HollA T/ 849 RS AES] ok AV At Yot
7h, ZAY Al A 8L AFE vE 4 oY,
ARATe A 54 9AE FHLE A =AY 84S
E=S31aL §lo] YHGA Q] Wl gt aizj7t Wagh 7oz o
A7k,

H2o], YHEH SHA W24 vlud o, g AEn}o]
Y 7S g 9AEE g HH FAE & 1 3%
317]0] 2|33t (Rivera et al., 2014), 53] EHEAHL FA4
7t o] B89 JelE F4%h= & 2l 2A%H £82 F
2291 EAE& £43}7]9)) 8018 HCheng et al., 2018). ©lef,
FT ZA| 2opojlA] 9] £ U FHaLF 2451 Y3t 7]
Yoz Eqrds o] A.go] BAtE|aL e 2, 2024).

= AEEA| B AR ] A3} A o] TR, 37t
FEA AnEEA 2EE T3]0 Y3 ket A A=
& 34 % ltHJang and Gim, 2022). £3], AUlELA]AE]
< AUEEAIY] B2 24 9 B, 29 g FA7 T
A WS AXSRE 59 D91 HAAZLE, Y AnfEEA]
A HAAE 42 WHUAE etepr]dl Ay
9 - 44, 2024),

mebA], £ Qe A7 HE A1A~43; AUERA] F
A8 e EREERS Bl ANERA|Q| BT
Aol ©E a4 Msls FAsarz) gt 2 A9 2
T TF LnEEA A % ARAIE AASL, Alsat &
DFELA] FAR Y S SI3 71 2ARE AlFshe Hl 7149
fgadil= g

> v F

6 "=EAE, He0H Hs= (2025)
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1. ADIEEA|Q] THQA 0} YT

1) AODIEZA| 7824

AA7IR] AUfELAIY FHRAE s oyt A7t
53 =| ¢l o™ (Giffinger et al., 2007: Nam and Pardo, 2011;
Lombardi et al,, 2012), tjEA 02 {20 Z4q R AnjEL
A& B71817] 18] 7P Giffinger et al.(2007)9] 671 44
D(AUE AR, A0fE AR, AUlE ABdA, A0fE RulE]
E], A0tE 87, AulE &7} Qlt,

FARE HEkol A, Nam and Pardo(2011)= 7], AR(Ee]
4, A, 1), A=ANAL, JA)E AvfERAL] F48
42 A AEFEEE, E3F Washburn et al (2010)= AUpE A&
9 7l FHoA AnfEEA] QlEle] F4es W Au|ag ¥
A, w2, o5, O, R4 wEoE Holsigict, Tyt ok
e A5 53 AHERA 44847 o v glou, gyt
A0 2 Giffinger et al.(2007)%] 4247} de] =1 9ok
(Albino et al., 2015).

Giffinger et al.(2007)°]l W=, A0tE A= 7|47F 44,
A, =5 AP A4 F AEEAIY BAEE YEY
o, 2A0lE AR 28 F, A4 F =AY A2A 9 U
AE-E Qu|gict, EJ, AulE AMdAE JRHEA Jo, 35
Aol ALE, £8A4 § EA0AY o] $HE, AntE 2
Bl AY Wl F2A, =71 24, ICT U=t o8- 7164
% 1% 9 ICTE Yepdt}, vix|gteg, AutE S32 230
4, AEEd F AEAYEE, A0E 82 F3AAY, 4, B
SAME 5 EA1S 49 A SHE Y =3

Lombardi et al.(2012):= Giffinger et al.(2007)2] 671 743
8471 HA| =AM ojmFt 3 AdE=AE FES
fon|, AulE Al A, 2UE AR 2], AntE AWy
2 AR NFEF, AnjE RHYE= EF W X, A0E
S A7 2 587, AntE AL 4 9 49 Ay
wAYo] 22 FHs.

AL 71E 972 AUEEAY] SATA o] TE Aol
aslR] il £ REA S FHCE 1484 E EE3AL
Ache IS Bl 3551 Rglshe ICT Y| 40 et &
UIEEAIY A2 O E EA R vls] HE S22 JPED
o, ojof] AnfELA| 715 HES AABK: s e
A o g 4 Aol & fsle] ZEE Wart ik

2) AOLEZA| YHTH
AutEE AL AT A9 M3 3AgS g st
Cohen(2015)2] 2utEEA] At 2 (smart city generation
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model)}& 7|¥HC.2 FHZwick and Spicer, 2024). 3 2d
< EAQ Fa olFjuAA 79 A2AEE FHOE, Ve F
Ao AEEA| 1,0, A BE|R}F 49 AnfEEA] 2,0, AW
A AUtEEA] 3,09 A GAIZ FEEHCohen, 2015).

Cohen(2015)0] W2, AufEREA] 1,02 117 FEZ EA]
9] qlze}t 9 Aju|&o| 7[eg A-8sks DAIE, B2G(Business
to Government)& B3 71& $49 £74 IS 5Ho2
gt o TAIRl AUERA] 2,02 BA] #RHEE) FAHY
1A A EAE LR, Ve Y A Y T2 SRk s
9o E Afsh= AL BHRE

20tEEA] 3,02 AFHo| &4 3 d] FH 0|7} 2F AMAL
ZA AEA AEA Foiste GAE YEhd, o] %,
Cohen(2015)2] 29E& Al o9 H4(Yun and Lee,
2019; Makiela et al., 2022)8 HIgC2, EA|S] A&7
3 IS A8 "G T4 388 E(cocreation)E &
O % dh= AUIELA] 4,00] A=, AUEEERA] 1,05
40712 YATA o & F2 £ (Table 13} At

=9 B, TANERA 24 9 4RIAE T B3 ¥E,
& 2AZ 53 R EE 27 ANERAAEE FHoE &
DtEEAS $47] WA Ao £HEIL Qlo|, AnERAAY
= FHOE Y| AvfELA|Q HHTAE ulefstr|of 235t
ok, Az -fBFHE A=A FEAE2009~201349)9] A%, 53
<A 5 =TA 78 Al SRE, ARA FHIFEHAEA]
FEAE(2014~20189)2 BASAE 5 FEALHS AAE
F8 5308 £YUE, o]F, 20179 ANEEAHCE WA
7k 178l wet, A3Ap AntEEA] 914 8(2019~2023)2 U
BEE Avdx F 94 T2 =9L, 7FE 2y AleAt
AOIEEA] 3121 (2024~2028)9] 3¢ S| AvpEERA] 2E
o] w3 U SRS Y BERE SYEQITHFELTE, 2024).
(Table 2y AIA~4%} ATEEA F22l] 70 BHE o
wajo] Hojze)

A1 A ~42E AUFEEA] A g YHTA o v} T3}
B, Aig~2a4 FLAAYLE 71e 384 B 35 £ 514

=2 59 EA1Y AH|A E QEele] A 7ed sk
Az, 20tEEA] 1,03 2,09 F3F DAl sigeict. A3t E

AlE2] 735, AUARE 75 5 AA~22 SRA RS HAE
Rtgste) Avd A A E 78 A2 Sh o HHRY - HEE,
2017), 27] 7|IRHEHR By viiE e 33 Fr29| At
EXA] 2,000 sfgtctal & = Qlok. vt 2, A4t S|
B2 AL, MEgY, fAd 84 5 49 MBS
THOE T 3 HAEe] A2 FHE ZRE] lrhs
ofjA] AFFEIEA] 2,08} 3,09] F3t SAO iERaL & <= Tt

2. MYy @

1) ADIEZA| Y24 A7

AUEEA] P48 4 I A F2 AYETA, dET
A 9 UL dACE WEEAE st AvtERAS F
3 9 AR 4E FAEHL Atk S8 Bt

dEAo R, AN - e (2023a) A3} AUFERA] F3t
A8 870 Q15 LutEEAL] AUEEAIAS HIAE diiFe
2 YEAE 35t AvERA AY4E EAIA. &
A A, 147] Q2] ik 267] AR e GFERRe] 7]Rke]
LOEABAA F& F)7F EEEGon, PR AulEEA]
AT EARIA HSH R dRAL e ARlsRE AUE
EAR EAAY wEAY £, SRERE 27 4L - w9
g Aud X BAS, AnEEA RdY 3 ¥ 847 U
ERT,

Ao 2120201 FAAT 25 AHI(EAY oleso] 4 o
LEZE, dd HAAE, 78 2o] WHE)E tdo= A
A B o2 X AUERA 2AE AT AZ 8L ESS.
FUE B, Y W AL, 7]e E AR|LY R AE F
Aoz EANF A, 53R N U Ah FudAEe Y
7 2Fjol A Fof, AR Y AvdA SHA = AAEE 5o,
71& 9 AlE|A SHA = FNY 5o 84 EEERI

A&7Fs WA AREEAS] T84S ATE A
=2, 342 - 7898 Q023b) U AFSA A1 AF-EILA
& AEA AEEAA R BIME g R YEiHE 4%
5t A&7hett AUEREAL A&7HsA 848 245,
A&7FsA 2ae AA(M2UL 29 T 5), AEEAR

Table 1. Characteristics of smart city models by development stage

Category Smart city 1.0 Smart city 2.0 Smart city 3.0 Smart city 4.0
Direct, Top-down, iterative and Engagement, bottom-up ;
PIERES vendor-to-government purposive-driven goal setting Coization
Drivers Private vendors Municipal government Residents Community
Technology in service of : :
Focus Technology as a solution ledrdony.asa foaland public good; risk mitigation Techghtgoljgﬁjlsnssgg ;ce 2

enabler to drive solutions

and protection

Source: Zwick and Spicer (2024)
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Table 2. Development of comprehensive smart city plans in South Korea

Category 1* comprehensive plan 2™ comprehensive plan 3 comprehensive plan 4" comprehensive plan
» Providing high-tech
" : . digital spaces
» Streamlining urban *EXBIGIngLEiy ﬁ?t?a:ﬁs(:?:g{l?e{rilwgrsse dcerssibieito all
mana eme%t g * Developin inglusive SHYENR AR AMERIEE
g » Revitalizing the U-City ping « Creating innovation
« Fostering new growth ; smart cities .
Goal . industry based on the - spaces led by the private
RO . creative economy : Strengther_wmg dlabal sector and supported by
' é\gl\rfgcmg Urbgnsenace . Enhancing support for fﬁgi?g;ﬁgﬂno}hrwgh public institutions
ry global market expansion Bl S Establishing smart
Y urban spaces as global
benchmarks
« Establishing a national « Creating customized « Promoting the diffusion
zgggtgi ;gsrastmcture for ;T:;:pdeelgfta:rléla‘:“re;nii1 to each of sustainable spatial
+ Building institutional . . . . 9= 01 9 models
S Expanding U-City and Establishing the « Developing Al- and
« Developing core developing related foundation for the s o
Implementation technologies . geuChngri{?Elesrivate g?gﬁ:‘;ﬂ?&?msmn infrastructure
strategy « Supporting the growth coﬁwp anie?s ﬁ] realizin « Building a robust smart Creating a business-
gitne LGy industry creat?ve econom —baged ci inn%vation Tiendly smart iy
» Delivering citizen- et e y eggsystem industrial ecosystem
fentered Lsenvioes » Enhancing global market  « Strengthening global : zgcgggtrl]ngftggu%ﬁbal
entry through initiatives in smart city Ko?ean Smart Cities
international cooperation  development
« Direct, « Direct, « Top-down, iterative and
Process vendor-to-government vendor-to-government » Top-down, iterative,and  purposive-driven
* Top-down, iterativeand ~ * Top-down, iterative, and purposive-driven * Engagement, bottom-up
purposive-driven purposive-driven goal setting

Note: Adapted from Ministry of Land, Infrastructure and Transport (2024), with modifications

W 8. BECBU=eL &3 F), AHIAFAZEAL F),

daao| ERE HESY| offths AVt At ERE A9

ZeHFHFR st 39 571 BRollA BAE e, AvlER
A& F SRQ 40 A T2 ARE REE, =AEAE 2
S AA1A R Bl HEAAL ol A oR =EE

E3h A&7/ WA Rof| B3t FAHEE +3T oA
(2024)2] AeAM = A&7FsA e A, A3, 37 S $4
o2 FTA-EAIMIE, 24D, A”FEE&AL, 1%), 228
g opil) AufEEA|Q] AULEEAAZE EA3Ict £4 F
I}, £4 AHEY &7 94 0l ARG W2 Ao
Uehton, 35308 A foke] A AE3 A Alae} A
3] Fofe] FHA F7F FE3 A 08 et

AT olEE2024)2 BALES 33l AvtERA|Y] 284
T4 AYLAE =&, AA 35, A 9 U7 AR}
£ doR ASEAYAHP)E AN 2 840 FATE
A8}, B4 da A4 AfeasEs 30 L8RS
A8, A4 28HEAA B4 ), ABA 284718 2L
A ), Avjda ZENIIA o] =&EHUeH, A
TAE AR U 284 Famrt 7 w2 ALE Y
Ept,

3, 71& A7 AE7HeA, 9
L8 AUERAIY Y8 AF B4 FF

L)
o
e
=
=
!
-

8 "2E7E|, M0 H5S (2025)

YAHAE EA 840 9 A 4 o, AFETe
AT 54 HAE THOE AR BEAY 8 aE EESIAL Q)
the Aol A 9] W] gigt 1127t 553 A= oA
Zct,

B0, YHEd SHoA AEEA] 84 A7E e
A4S FAHCE FYEI Slrks S-S Hlrh A Ul
AT B wE o g AEuioly 7| o] g AEE gl
2 Y FAE & 2 38810l A3 (Rivera et al.,
2014), 53] EHEAHL- A 7 do] &89 Y2 F43=
2E wdo] A5 39 229 SHL EAs]el 8l
3ItHCheng et al., 2018). °]°l, H2 EA] EofoflA 2 Wl 4|
Bo] 54L& 25| 2Rt 72N ERER| 2 go] &
AFE|SL QIEHEAE 2], 2024).

2) HAEDIOIS B8H ADIEEA| 17

HAEnfo|dg Bggt ATELA| oM F2 AUER
Al T AP RAA, S| =, AR AHA & dies &
UlEEAlS] =8 A9, A3 M 52 BASL Y AR U
557 =

Prasad and Alizadeh(2020):= Q1%=8] 207/} AUFEEA]S] A}



YUMo M2 ADEEA|S] FHRA HEH B

A AMAE 24 Ar2 YED B4 A1 Qi AntE
A1) Fa A 7I9EE &S5 ol & sl AR At
Aol 31 v A A= vision statements)& 4 0.2 AULE
ARl AutE AREA F 1071 ZHEo] High 719=0) S Rk,
44 52 EAsHGI

AOERAl B SheA] =ES 24 YA E T Liu et
al.(2021)9] AFME HAEnto| g ARGt St Yiof
Al AGEIL Qs AutERA| ] £4E vlusigict, 719=
Wk EAL F8 A Vg 2 7|9E 749 484 S 4
slglow, o]E Higo g St Ui AufELA] GEO] YES
A F2E =&

AR Al B4 A72, A¥EQ023) GAERo Y-S
Fefsto] | A|RA| AutERAAR ] Bx e, SHEEA
AIHSWOT)| tfgt 7]9E RI=E BA3ger, EYndy
& 39 A4 Ao 7|H=E FAEE 2Rt olF fdl,
2017955 20229 7HA] = 2570 ARA| (-3 A], 134
A B9 AntEEAA YL AAE%.eH, LDA(Latent Dir-
ichlet Allocation, A t]gl&d a) daro]Z&e 2-e5)0]
Egndyg 455

TS, A o) FE Q0180 YENT B4 4 8 &4
E-gato] FAA] AutERAA ] £ 93 A Hofg =
o3t A9 S 8, FAAY FHIHEAEAAE
(0127} N FES} 7] 2A E(2015)2] HAYEE oz o
of AAW (UL, A T2 BAsIen, 7|HE=S] FAE
A REE F402 HESAS FHSE st o] F, A
A1, BYA 5 671 ARAY [HIFHEHAEA A2 vlalsto]
8 E4E EAsHq

=7t A8 AAA AgE vlwdt A4z, 1483 olnls
(2018) YEHA 42 B-831e] PPA| U 2HA| 9] AntE
A AR ARAL AutEEA] A 7He] A4S EAEH
o}, £4& 98, T A AMuls B S FAHo= Agys
< FHsg e, AutEEA] FAA ] Fa 71leet 2t Az}
AolA =E&E 7I9E 710 3944, B A%, HES=
e, 7|91 7 Bt A2 E 2485

FH3HY, 71& AT T2 54 A7|Y LufERA] B A
8] E= AR B E Yo R EAEntoly 7|Hke] 7|9E &
A& F3BHL Qs A= e o]of|, AUERA] 9] 2
7158 @A7A] AGA ol wE 744840 HILE #4510
AAER §4& vusks A7 Basi, 53], AnfERA|
FTUAEY A, ARA AufEERA|AR Y 449 HAAE R
Al =7} Z5ke] AufEA] HA AR ARfef gt A A&
AABIEZ FFA Q1 WA AVFEEA] Y QAE A7)
of Agsieiar & 4= qlct

I, PEE

E AFoAe AA~43F A0EEA] FRAYE ddes
EYndage $83t WA A AvERAY THeLE
4815, ol F 913l (Figure DI} 2] 1) glofE] 527, 2) d]
ole] HAg, 3) dlole BAE sYP3iglen, £4 =T2E ot
o[ ALBBRIE HAE B4 A g AnEQoje} vlwE o,
mto|e =2 Il 53 At B AU E g E
& A5 o2 HAE 5= ok A3e] Slct, 83, ZYd A
o] A& 9%t glolBele] &8 7ol won, it gA
E BAof LolaltHLutz, 2013; Vel, 2021; ZEH-3H-E, 2020).

1. HloE] & & Fx2|

glolg =31} BRsle] B4 Am2Es REWFTT A3t~
A} AutEEA] FR4A1E] HAE S8 2 Alg e e
Al 27304 AESE 8o} o), AAp~22t FEA Y A¢ &
UEEA] 1,0~2,0 GAR, A3t FPAZS A0EEA] 2.0 ©
A=, A4zt FPAYE AvfEREA] 2,0~3.0 GAZ st &
Ao B85t

B4 A7l AAYE A8, HA BN AuE J9EE o
A(parsing)3te] FAHRALE &3 pdfplumber” W74
ANg8l BIAE AR g RSt 22olA #, J9, 459
HEE AL B4 Y2E ARE dOR 3G, §AE

Data collection

+ The 1st ubiquitous city comprehensive plan
= The 2nd ubiquitous city comprehensive plan
+ The 3rd smart city comprehensive plan
+ The 4th smart city comprehensive plan

v

Data preprocessing

= Text extraction: pdfplumber

» Morphological analysis (thesaurus, defined
words, excluded words): KoNLPy Okt

v

Data analysis

+ TF-IDF: Scikit-fearn, ThiafVectorizer,
Skiearmn. feture.extraction. text AP/

= Coherence score: Gensim, CoherencelModel,
genism.models.coherencemode! AP/

+ LDA algorithm: Gensim, Ldamode!,
Gensim.models AP/

Figure 1. Analysis process
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F& 27, AA~42 FRAYNA 22} 24,7857, 47,3157,
43,3137}, 28,8464+ ST tha2 2, jh=of o] A}
o] Helef 2ggH KoNLPy 7|22 Okt(Open Korean
Text) EHAE ARSI ESS W Fe4 E4& P8It
(ER27 - 2AE, 2014; 01737 <], 2018; Y™AE, 2023).

glole FAIE B¢ AAT AH 2 GLE 240 FH& HE

4 919](Thorleuchter and Van den Poel, 2013), "8A} £]2]
AEAL AL 718 9 B4 EAF £8012 HE3laL A9,
wojo], Aol AFE FAdsto] HlolHE AAEIK. 13 1A
o] g EYI2 7 EAoA A5 SRR -2 u]gt s 4o]
olg]e- ol & Alejol2 Ak g, BF). E3 SAF
AU YT ulE 7H TolE RejolR sk on (4!
FA+ERYE — A, AL - ), Bl BelE
7] L3 Zgel(e: 71F+8171 — 712971, Ae+5FE — &
7Y E AAslo] Ag3HActedAd 9, 2024).

2. Hlole] &4

glole] £4E ¢l3l, WALE WE 2 ugslaL 7150 3
sk @l TF-IDF(Term Frequency-Inverse Document
Frequency) g+& ERdgo] 88531t} TF-IDF= #4 A
HellA o] BI=(TRHZ HEARIE(IDRE 25 123t 7153
A7 WA o2, ZAOA BHER R T8l ol9] 7I5AlE
WA AFgste] Az og d Fa% dolg Feuls Aot
(Sparck, 1972). o1& ¥ ARE 42412 4] ()7} ZtHZhang et
al., 2011).”

T N

& Aol TF-IDF 82 2-8317] $18f Scikit-learn ¥
7121¢] sklearn.feature_extraction,text APIZ} A|&3}+=
TfidfVectorizer E¥|AE ARSI} Scikit-learn #|7]%)+=
HiE, ou] B4 9 EQEEE F HAE JA42 3 AEFHAU
71%5& A3k golB oo (a7 AP, 2021). o1& &
&3t FAIE AAo] BA HAES YF o= st dHPE
%3l TF-IDF ¥WElS AA3lal 2E Tl 71525 2|35}
ek,

o|F, LDA ¥312|E 7|8 EYRYR o AuE 43131
o, EYRIE 35] A3 1) EY k), 2) EAICIAM 23
" Y, 3) Egof == 34 7IHEE SEIATHOIA,
2016). EEEH oA BT 5=(k) 2] A2 Aite] et et
Pl FEE WX, Y 71EC2E 1) A7 FuE
o, 2) %= (perplexity), 3) -8 3% (coherence)”} ATHEA

10 ==, M0 M55 (2025)

3] 9], 2019; o]t F - o] @<, 2021). ©] F, TAE HIPHE 54
Tof vlg] E99 34 7FsAo] W& = lol(Wahid et al,,
2022), & d7ollA= S B7PH 7|28k Ao EY &
£ A% = EY Yl 78 golge a2 33
Sz A|#oln, SAET}F HriH E9 9] tho] d/go] Hojzl=
AL 71 4= o). EF 3% #bol #&5=, Egrdy
Zite] Aol w2 2 vl 9, 2024).

EGRUHL2- Gensim H7|AE B850 +H= Ut afF
7| A= 71EA o A EE 4F Ass wiA RE
(Batch mode)ollA%t 2Fg3h= o2 37]2|(¢]: scikit-learn)
o g, darglE A7 A EAsHs 277 Ao
(Chauhan and Shan, 2021), S3=E 4124 A #&31=
T<rE AlFgiHolt g - o]@d<;, 2021). A, Gensim ¥7]A]
% S3xet 24 EY (k) AABH= CoherenceModel &
HAE AR 7 B2 AT 3 AYe BY £K)E A4S
atgict, A7 A3k, AA~42 A A EY (SR E)
£ 247 5(0.74), 50.62), 4(0.74), 50.64)717F =EE R oH, E
T o] WhE FF = EZ+= (Figure 2)9F 2t}

th2or EQuEy dadE Foi oo dtoA] AN
531§l IDA FarejEo] 7I8ste] 248 38tk Vay-
ansky and Kumar, 2020; 9% 287%, 2017; o]gH- 57|
4, 2023). LDA €alelE A7 A" EYERE F4E
Uckal 7k, 2t EgE o dofo] tigt &8 £EE )Rt
o= 223HBlei, et al,, 2003; Aizawa, 2003), LDA2] ]z
29 £2= 38 WE 08 mdysie] BA7 54 B9 Yot
U Z38kaL QA YERin, th2e] 4] Q)& sHE )
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Figure 2. Optimal number of topics
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o7|A Z EgL- shte) gz wJEn, YT 7|¢=
TA AL 4] (3)2) ZHBlei et al., 2003),

6, = Pluw,| z,) ®

o|F, LDA ¢al8|E 7|8k B Rdlg 75317] 918 Gen-
sim,models APIA] A|53l= LdaModel E2AE ARSHS
o}, & EAs YaEY Aed slolHuletue & Algo s 4
AT 5 QoHol 8- A4S, 2024). 3 WAl BAA EER
stolmuetulEE FAH o2 F4sh= Minka?] 3143 HHEH
(Minka's Fixed-Point Iteration)°ll 7|¥tslo] ECrRdls Ay}
o] A1=143& %Y <= AUrHRehtirek and Sojka, 2011; Sadamitsu
2007), o|& HIFCoE FF F5E IDA L92 B3 E
ArdgE A A1A~43F 49 72 EGit 7|9E EX
£ T g8l w43t

etal,,

BMzdn _|_|.5)

B NE AR~a2t ATEEA FAAY A9 A9
g Awn, 74 AR et Eduds dvke EAR o,
EAEE FSto] WA ATEEEA THRA0| HalE

A, FF AutEEAA O] 7S 3 A FolE =
oJ3}a1A} gk,

(Table 3 A1 2t~42} FFAZNA TE-IDF 3ol 7P &
2 A9 1570 719=E Jepdich, B840 o] AlFe)A

Axel, AR, FY Fol A9 7I1Y9=ER 22U}, EJ, 7
BB AEA] FAIR Sgshe A1A~22F Ao i
T, A, Tlel=aiel Fol, AnERA] FFA L A3At
~42} Ao A ALY 5o A9 719ETt 3EHeE Y
ERsict,
1. H1xt ZetA|2l: AOEEA| 1,0~2.0

A FFALY 24 27, 2 EFog2E= 2 H(Topic 1),
337 (Topic 2), AF(Topic 3), 53 (Topic 4), TA|(Topic 5)7F =&
ot EY 7 35 7INEEE UA7} 33] Yebton, W
T, dzer, S, ‘Fure] 2314 2FE QH(Table 4 F1),

A2, 24 EYoji] EFEEo| w2 7IP=EE A
‘Fl'o] Yepgow, ojolA ‘H7|E, ‘4, ‘A7t ZFEU
o}, ol $E 2 E Y] AAZE AEIE I A BUER A&

5 = A u-AulA 2R F 7SR e
AT A =08 A(22) 52 Heo] HhgE Ao R Bl

tgo 94 EgY 7iYERE FY, guef, ‘1%, =

Table 3. Top 15 keywords by TF-IDF values of each comprehensive plan

) 1° comprehensive plan 2™ comprehensive plan 3" comprehensive plan 4™ comprehensive plan
Ranking Keyword TF-IDF Keyword TF-IDF Keyword TF-IDF Keyword TF-IDF
1 Infrastructure 468576 Government 1097520  Sustainability 20.3590 Company 358350
2 Government ~ 31.6265 Local government  84.7949 regggzsaqion 17.2675 Nation 322048

The public 263806  Transportation 747358 New town 162549 Industry 304437

4 Transportation 257510 Company 633491 Digital twin 104689 Region 22 0476
Logistics 247256 Infrastructure 617829 Testbed 10.3029 Governance 217397

6 Adrgig"éf]téiti"e 165837  Sustainabilty 517002 A”tgr?\ﬁnmgous 102169 Privatesector 204659
7 Welfare 148792 Citizen 486450 Eco-friendliness 80035 Space 197924
8 Individuals 13.5629 Environment 31.3043 Living lab 75411  Infrastructure 195398
9 Energy 13.4963 Metropolitan 27 4504 Mobility 70598  Environment 192564

Ministry of Land,
10 Eco-friendliness 115049 Infrastructureand 240160  Metropolitan 64128 Climatecrisis  18.6602
Transport

11 Distribution 80085 Organization 239142 Car 54337 Network 179413
12 Ecosystem 59343 Al 237574  Blockchain 47813 A“tgr?ﬁnmgous 17.4961
13 Road 45494 Space 228465  Living sphere 43961 Government 165873
14 Guideline 43854 Guideline 140723 Big data 38387  Metropolitan 161364
15 Class 3.7656 Energy 139784 Bio 36476 Market 148870
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Table 4. Topic modeling results of the 1% comprehensive ubiquitous city plan

Topic 1 Topic 2 Topic 3 Topic 4 Topic 5
Pollution Administration Industry Passage Control
Eco-friendliness The public Transportation Logistics Infrastructure
(0.1242) (0.1207) (0.2878) (0.1377) (0.3036)
The public Infrastructure Individuals Welfare Government
(0.1116) (0.0971) (0.0851) (0.1216) (0.1525)
Waste Transportation Ecosystem Energy Energy
(0.0270) (0.0693) (0.0387) (0.0301) (0.1235)
Pollution Road Soft power People Administrative agency
(0.0269) (0.0548) (0.0387) (0.0293) (0.11565)
Energy Traffic congestion Public transport Shipping Individuals
(0.0154) (0.0544) (0.0259) (0.0162) (0.0324)

Note: Shading represents keywords shared across multiple topics; the darker the shading, the higher the frequency of overlap (2—-3 occurrences).

2, WEAF ] Yoy, dg o TgEEo| ¥ =&
Eict, ole} Bl A 12} FEA YA = B A H 20
Al Agfo 2 wg BEo| wule AulA(s2)e =2 59 7|9k
Adef ITS(Intelligent Transportation System)& 2-83}o] i
SARE AAZe R 4, 74, BEs7] At u-uF 7|5
T3(53) ol ZFE A2 eyt

AH EgojA] AFEEo] 2 7IHERE WF o] YRGS
o, ® OE 7|HEE A, A, AZERQ] YFuF ol
3=, 531, T AlZoMs A8EEE A SHAA
o] A7 A gl EF A5E A% AT 503)1
=7} 2ZETY] AALE A7 FoA A 4 4 U-City 4Hd
$/49 A19(22) 5ol 2= Ut

Az, 53 E99] 7|9EE EF, EBA, UAl, AR,
5 02 FIFEE0] ¥ UEhit, o= A4 4 EF
ZHoA, AME E83t AF EH 459 &5& Adsk=
B A8 A(54)2} I, BX], 87 5 EoPd AHIAE AAIBR:
SIEAE BE0H40) T3 TRi0] Yt A o= ettt

opAjete 2 BA| Egojji= el ‘AR, oy AT, 7]
o, 7 Eo 7IHE FFEEo] BA =EE . T 719
Co} sk, AL A= Asd A8 7]6e] =
ZhlAA] BaA et 5(57)1 717 S o] 4n
of gt 7|t AojAlAE] E AnkE FPHAIES 53 AFEAlof
7| 5(57) Fo) =it

T, AvEEA] 8@, A, AL Ag, =Y
2], Avd2)e} vl w g o A2} FTA YA H71E, oy
2] 5 28 (Topic & FHoE 84 247t BEEglon, e
U A FE2) AF(Topic 3)& FHOE 24 847} Vel
o, 3 2EE 929 AP, &, % FoE F4E 8
E9(Topic 497 A#0] w2 A 02 Urylct, 4] 71& +
Aadel Aol HEF EYoz: JPH(Topic 2)3 A
(Topic 5)7F == it}

12 ==, M0 M55 (2025)

2. X2xt ZetAI2l: AOETA| 1.0~2.0

w4 43k At FEAES A EFo R wE(Topic 1),
o4 A](Topic 2), A1'9(Topic 3), A=(Topic 4), @& (Topic 5)
o] EEHtE EY 719 FF 7IE2s wEH el=xetrt 4
S et oo, ARA7E 338], A, 7D, 7, HaelE
o] 2814 el tH(Table 5) L),

WF EYO 7|IERE: WE, VIH, A, FEUTE, F
7F, 'zt yepyton s 08 Aol ¥4 EEE
A}, ol FEWFTHE A FAZ oh= A5F A4 &
% AK127)3 E2nF AR, £ PR 5 3 AR 533
o] AlEst7] At Qlzxe} =5 A (84) Tol AEE U] wEY
Aoz Helr,

AR, odA EFojx] FEE] B IR B,
Qa7 et o, kol ulE, QIF, TAE|E, oA
7F ZFE I olel BRIst, ARAl FEAY A= S
3 dzmat U AulA UF(17)% HAERIE F 3 BA 29
& 58 etz 9 =AE(17) o) 2 A SR Vet

Al E99] 7|QE s AFEE0] 2 SAYE AW, |
A, QIFRE, 719, 71, Trau)E o] ZIE S}, 53,
F Al M= AT A ARIAE B3 Al BEE 3173
339 U-City BE(LE, 54 5) AT L 27e] U-City AHl
2 7S F3 A9 4he] A FH9) Fol ARE Sid

o2, Ar Eojx AFEEC| £ 7|HERE AR
AP, ‘Fo] yehgton], ojojA Qlzef, F, Tio|=akel,
YEHZ7I =EH ol U-City Z4bE 917 2 gAI2H
9 Qlzet 7o) A= 7|8t uf(25)2 U-City A|RHA|S] 4t
9 AAE S3 7iol=2tl 7@, 44) S B0l e Ao
2 YEpch

opxjate 2 P Egox= AR, RL7MsA, 71, AR
A, wF, AEEF o 7|YE FFEE] A EEEHUY
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Table 5. Topic modeling results of the e comprehensive ubiquitous city plan

Topic 1 Topic 2 Topic 3 Topic 4 Topic 5
Transportation Energy Citizen Institution Cooperation
Transportation Environment Citizen Local government Government

(0.2123) (0.2237) (0.3404) (0.3186) (0.3978)

Organization Infrastructure Local government Transportation Sustainability

(0.1513) (0.1652) 01217) (0.2454) (0.2237)

Government Transportation Infrastructure Company

(0.1197) (0.1064) (0.1186) (0.1992) (0.1487)
Ministry of Land,

Infrastructure and Population Company Metropolitan Local government
Transport (0.1034) (0.0750) (0.0645) (0.0556)

(0.1145)

Space Carbon emission Organization Guideline Transportation

(0.0695) (0.0559) (0.0671) (0.0342) (0.0340)

Infrastructure Energy Carbon emission Network Infrastructure

(0.0634) (0.0550) (0.0278) (0.0298) (0.0268)

Note: Shading represents keywords shared across multiple topics; the darker the shading, the higher the frequency of overlap (2—4 occurrences).

olg} wAste], A2 FEAYNME A4 FHE FHA
AEH71=9) ML) NEFEE F3 U-City 3UHAZYR
2 7H(123) ol 2z E St

7|E AUERA FRA@, AA|, AL B, 2,
Av{d )t vl ug o, Apa} FEA oA aFAA D 37
A2 (Topic VE TAHOE IF 847} =&F o0, gl
22 S| A|(Topic 2)& TH22 &7 8471 Yepit E
g A 240 A9 AN AP Aulx, 40 A Fofl #3 A
U E9(Topic 3)% #AXC] Fon, FE, 719 T8 Zdok=
¥ E9(Topic 5> AvdA Qo] #jgsl= Aoz Ul
t}, 71& 4 84010 BA0] Y& EH O 2 A% (Topic 4)
7t ==Yt

3. Mi3xt ZEIAI2]: AQtERXA] 2.0

A3} E3HA1 2] 4 ATH(Table 6) 331, F8 EYoR
£ 37HTopic 1), o4 A](Topic 2), 4l(Topic 3), Z5(Topic
47} EEE30ch, BEY 70 3% 7= X&7HsA, Al
HEY, AT, wARAY 0] 2314 ZFE| 9Tt

AR, 37 EYolA] TFEE0] 2 Y= KEATS}
‘2&7FsAd 0] Uergten, ojojA] B, ‘TAEESY, ‘LAl
EZHEQIT}, ol 27] AEA] § 7189 AvtEEA] A A9E
37] AEA|Z 7] 31(30), TR D EQT} Z2 AntE Qlxe}
o] 3713} A7) Fo) FasH ¥ E Ao Kt

ofujx] E¥e] 7|Y=2E FgehEo] £ £02 HAEY)
AR, RATEY, AR R], Ao urebyiT,
A3zt ZFA AN E Al7|& HAEHERA AutEAE 27}

Table 6. Topic modeling results of the 3 comprehensive smart city plan

Topic 1 Topic 2 Topic 3 Topic 4
Space Energy Innovation Settlement
New town Testbed Digital twin Living lab
(0.3487) (0.4369) (0.2673) (0.2478)
Sustainability Urban regeneration Autonomous driving Eco-friendliness
(0.2800) (0.2689) (0.2306) (0.1882)
Metropolitan Greenhouse gas Sustainability Car
(0.1578) (0.0963) (0.1889) (0.1869)
Digital twin Renewable energy Blockchain Urban regeneration
(0.0874) (0.0736) (0.1601) (0.1635)
Downtown Water resource Mobility Autonomous driving
(0.0628) (0.0736) (0.0970) (0.1155)

Note: Shading indicates keywords shared across topics, each duplicated twice.
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AREA 9] 24E 7 YA &oF 59 AAHY S¥l(46)9t =
FEA tige] AnEREAY EAAIS AR AutEg
T 277189 28035 Fol TFE A= vyt

EZ, 84 EToA @EREC] B 7IHERE HAEE
o, AT YepeH, oA A&7, EFAY,
EeE 7L 2E I 53, T A”CHE 54U 5 H
A 717t AR - A Fo] S8 1% A $44(10)2 8
AR 22 vlEle § AT, BB, 7MW AR
7159 Q) Fol ZxE ek,

AT EY9 7I9EEs Y, A, ASAF, EAA
A, ATy EEERI0H, Y <AHZ EIRE] B4 U
BT ol A5 SHolA ARl 7Rt ege St
A BAl(He 45, oF A= 25, vEA §) 74
O] E(8) T wo] e A2 et

TS, AutEEA] FHANE, B, AL A, 2y
2|E], Ad2)et vlwd o, A3t FAA YA 2471A F
AR (Topic 2)8 FHOE 84 847t E&EoH, 285
& 5 B4 (Topic 3) SHNA A 2471 Yepdo. H=l, &
AR T& ZFdh= AT E9(Topic 92 Y 829 #A4
o] &2 20 = yeyton], 33t EX(Topic 1) 7|1& #4484
ofe] TR0l RERL o2 EEHT

4. Maxt ZEAIE: ADETA| 2,0~3,0

A4zt FEAZAME Y EHoR HA(Topic 1), BF
(Topic 2), eIAA](Topic 3), 4Fd(Topic 4), 37HTopic 5)°] =
S5 EY 7] FF 7|HERE K| o0] 33] =EEHGow,
715970, ©AF, MY, =7F, A, A9lo] 23514
=] ATH((Table 7) 2aL).

4 E99] YRt FPEBo] £ £O2 Fo, B}
A, AR, I, AR, A o] ZgHYL, ol
AHEY Sl 2niERAlY] JUU AYRD 2H(13%
2obERA] B3R SANPAETY A4S BT A
A Sal42) S o] Fash WgE Ro2 Bel,

o, 3% ERAE A, BAFY, A, e
o, B, Wewxe S|t BasEglon, Y L2 @
gekgo] 7 Lebgeh, oloh Batslel, A4 FEALANE
A9 B4 B FFUEAAY =YL B FTola A
(5)771F9171 L OAE 284 5 A BAC et 91z
2ukERA] AR AYQ0) 5 B Mo Tk gt
A2 Vel

oA EfelX TetEo] £ S AT, 7159
7T, ARA2T} Uehton, olold B, THAFY, WLFo|
Y, S5, HF AYAE 12 JEAY 2upry]
R AR GOl chg8t] IRk Wz A W HIT FE SPC
A0 £9106) Fol BRI,

EF, A B9 SRS PSHEe] £ $02 Y|4,
A, AL, FoF, AFA, Al vhekteh, ol wzh
of ZRe|N, AvkEEA] AREAS] THSHE 9 ol
7199 SHADT AT, AR 5 tAE Bz 7
ol 02 w=FAY T2 L HYA] Ak hSHe)T} B 9
£ AoE et

upto 2, B ERolH YFeEo] & Vs YE
YT, NI, F7¥e veton], ololq Sk, B, @
Zao} YT, A FPADIAE PR SN
AL BES AT HAFUAE 74 AR A 1% AL
QU 873, BF 5 Tl Rote) AW F7 YRS S
SIFH IENEL 714 A7) Fol ERH,

Table 7. Topic modeling results of the 4t comprehensive smart city plan

Topic 1 Topic 2 Topic 3 Topic 4 Topic 5
Innovation Settlement Energy Industry Space
Metropolitan Region Industry Company Network
(0.188) (0.176) (0.133) (0.265) (0.176)
Specialized complex Carbon neutral Climate crisis Industry Climate crisis
0.111) (0.104) (0.126) (0.144) (0.160)
Government Citizen Governance Region Space
(0.103) (0.099) (0.120) (0.102) (0.158)
Infrastructure Autonomous driving Environment Nation Nation
(0.079) (0.094) (0.107) (0.097) (0.107)
Sustainability Robot Carbon neutral Al Environment
(0.070) (0.084) (0.077) (0.076) (0.081)
Region Sandbox Private sector Citizen Open source
(0.062) (0.083) (0.063) (0.045) (0.045)

Note: Shading represents keywords shared across multiple topics; the darker the shading, the higher the frequency of overlap (2—3 occurrences).
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Figure 3. Comparison of topic modeling results from the 1% to 4 comprehensive plans

Note: Nodes in shades of gray (from light gray to black) represent keywords shared across topics, with darker colors indicating higher frequencies of over-
lap (2—4 occurrences). Edges connecting the nodes represent topic assignment probabilities, where thicker lines indicate higher probabilities (ranging

from 0.0268 to 0.4369).

2RERA] 8@, BA, A, A%, 2uE, A
d2)et vlad o, 442} FA A= oA (Topic 32+ &
ZHTopic 5)& $HLE B4 2471 =55 02w, 4 (Topic
1) @ 21 (Topic 4)& #4202 #A 227} Uehgdth, tiiol,
g 220 A, A9, A9l 522 F4E BF EY(Topic 2)
I {0l 2 A2 Uit Figure 32 Al1A~421 F
AR e ELrdR AnE Fste] et

5. 58 % E9f

(Table 8y WHTHAE AvtEwA FaAsle) T4ya4d
E0Q Uehith, B4 21, RE SASAY 35RO 1}
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Table 8. Comparison of smart city components and topic modeling results

Category Environment Economy People
-I st
comprehensive
plan (1.0~2.0)

Pollution Industry

Living Mobility Governance Others

Administration,

Pasage Control

2nd
comprehensive
plan (1.0~2.0)

Energy

Citizen Transportation  Cooperation Institution

Srd
comprehensive
plan (2.0)

Energy Innovation

Settlement Space

4th
comprehensive
plan (2.0~3.0)

Innovation,

Energy, Space Industry

Settlement

2 78 JgoE {3 e AL ¥ & AHFERLSH,
2019).

SUREEA] 1,0~2.0 BACIAE U2 E7) 35 48R
uEbten, Al1a FRAR ] $3 % SFIA A SAE
o] WF JZTE W7t ARE U FAL B, ERL 7
Bt 8 4EE 33, Ak 59 EYo] FFHOE FiEo]
27| SA9] ANEEA] 52 17 A= )R] =8 yg-L
2 o AL & & AERE 9, 2010). Al A
A2 A71E Ae] 9 Aud ] A3y - e,
2017), 34 AZQ ARA FAA G A 42 g g0k A
£ 942 ORI Q1o ARl AEE Auls daat AR Al
A 52 FIR ARl ARE AL & 5 AU

S AUEEA] 2.0 DA A3 AR A 842 1
ER 412 A2 FAIE 2] AH B o] 2RItk S48
Eloh, ol A3 FEA RN FANBEINT} 2 HAE
71& B0 At S40) Z2E W vees Bk s -
ol 2019). BlEo], AUEEA] 2,0 HAQ AT 2= E=F
F7FUErgon, o ©Ae] AulA o] gAIZ=A| ANl =}
Blug uj ofE upgo g AF Al gt £FAS TEoE
LE3h= AlTle2 A4 9] G Aol E HATKAH 9, 2021). 1}
AGOE, AUREEA] 1,0~2,0 TAfA 7|8k Faae A,
A= 5 A2EE THOE ESHOY, AUEEA] 2,0 A
ofrts AEAL B4 5 A F3e deE 3 1 719
E7} ZzEE AolE En of®t Bik= A3t T
2o 23 A2 A9 A7 TA|o IhE S AUERA B
d 20| ZYPEAA 7|E EA), =¥ EA|, STHAHEA § F
7t 54& Wt 2ntEs) ko] jigHE A0 HAtHSEW
4, 2019).

oA o2, AuEEA] 2,0~3.0 ©A 1Y A4 FAG A
= A3z FA R $3 EFo] & 848 YRt Aol
g Hd, o= A3 FEAZ NN BATTAE 5 FA
o] e ARE 7] HEl2 AANHFTEILST, 2024).

16 =EA=], M0 M55 (2025)

T3 BA 242 AR FTAEY A B Alzat F9
A% 34l EFo] BT Z3E o, H4x FHAEY F
7 AR A4 A EAGHA FAD)E B3 AR EA =
go] AL 917] o= AZHECHAE JE 9, 2025).

W, 2E Ao Z3ERA] o2 FARLEE AR,
A2zt FAA ol Z3HE a2 AL YERT,
LUEEA] 4 a 4 F AR U AWdAE 1S, 3, A4
Frolel #E 842 (Lombardi et al., 2012), W AUPER
A9 70HERo] Al 49| 434 RE2 A} M3sia 9le
Lo, 2023) BAI7IA S| AlE] W82 8, A, g, =Y
e S 7 2 A B fa0 Ao s ZREE AL o
4= Qict,

sk, AnfEEA] SHEA ARle] 24X Yehd L4e4
2 @7, AA, 48] glo, qRE(Es 28) YDA
oA EER] S FHLEE AR, AL e
E3L 27) WAGA(SPIEEA] 1,0~2.00004E 2dE]E 24
7} Fa3H dEiFen 7|e 1442 3, Ak o] £F
Eqict. oj¢} vl uf, o]F WA oM ddiFes A%
840 Fa%7 AREG 0w, AUIERA] 2 04 71EF 4
842 F7ho| Yesith= 2ol & Bl

webA|, ol AntEEAIQ fFEQ WHE A A 2
AL 945 MO8 dh= FUAAIE T Bavt
53], AUl 9 AvjdAEs AufERA 309 #Y A=
(Cohen, 2015), 7] 4 F2 53] A2 9 71&2%= 40|
o2 % EA| EAll 3522 dig3l7] fi3t tAd EHE &
g0 a5}, Yozl AntE ofuhE ZHof|A AljH(e]-8Ah)
I S FHOE Sl AUIE 7|59 B8-S T8 BAY 2§
A& FAE Zart QIeHG3IN - v, 2024), i BACE,
A 2o B9, fAE EAAESE B3l tAE duHHE
& 58 53og 4Rl 1) w8 9 HAE 71e9 7, 2) 9
Ad ZE4 Y, 3) UFFY 9 g B 72 A AY
A E 528 v QItHAjuntament de Barcelona, 2015).
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EYoA 71F971E 8 7IFER FHslaL QlenE, dE Al
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A7 A eiel ST ARdol A8 4= ITHASR <,
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