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: Focusing on the Relationship between Decentralization and Balanced Development
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Local decentralization and balanced development are conceptually known to
have both complementary and conflicting relationships, yet little empirical evidence
has supported this notion. This study analyzed news articles related to these two
concepts from May 2022 to May 2024 using KeyBert and BERTopic (topic modeling)
based on deep learning. The analysis revealed that local decentralization is
understood as a comprehensive concept, with keywords related to local autonomy
subjects, such as local councils, emerging. In contrast, regional balanced
development is associated with policy instruments like opportunity development
zones as key keywords. Decentralization is linked to power devolution policies,
such as the autonomous police system, and is viewed from a problem-awareness
perspective, focusing on issues like population decline. Balanced development,
conversely, is connected to economic revitalization policies, including SOC
investment and new industries, and is interpreted from a solution-oriented

perspective, incorporating international case studies.

[] Keywords: Decentralization, Balanced Regional Development, Local Government,
Topic Modeling
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that 2t WA, BERT 2 B9l TA19F $H 7]9=9] g A3/3gtet. oldff, BERT
g 285lo] Tojo] £ JHE vkefet HEE ARt ok, 8 7|9EE 55
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Aol A UG 2 ol AHF 712 FARI FAREE ARSIl fARTE &2 Hote &R
(Grootendorst, 2020). E3h KeyBerte THRt 4ileE-E E-8sto] 719t 7] S5-&
z|Aslolal FAlO TS SHskE 4= Q. o] Ydll, Max Sum Similarity2} Maximal
Marginal Relevance(MMR) ¥112]5-S &83F 4= It Grootendorst, 2020). £ A7oA=
S FE5] F8) HlwA £412 542 B8] =2Hi= KeyBertE A5t 42
TSI olrf =8 7|YES] HFdE wol7] H8ll HFd= 0.7= A5t A

[©)

2) ELnad

EYnd L "lAE nlo]gdS Higfo 2 A E= G20 A FAIE &0k 7|Holth
(Blei et al., 2003). EYR YL Tt sha Ato] 851 glor, F8 L that
2ot AR, a&4 FE Ao {85t tiqtie] HAE folE oA £AX FA(EY)=
AEo 8 Fole] A7APE RS FRE 4AlGSH| 25 4= A St ETEERS S8t
A2 Ao 2 HAES A6k AQ 5= ARG H[ES AT & ot 9l =91,
ks =RolA FAME ZAE SR EA 5 FAOf titt A+ B welshs H k=
T -2 of e - AaT(2024) FHRTHESE A9 T BAISHL 2=l FH 71EAE
o] A& Wl Foju|et FF= RIFEAl ARE Helolr] o EHRERS skt
13- 219H2023)2 200597 2022971 A thFoizl A4t thgol= ek A+
37 olEoleks &5 A85lo] G S EAloerh =4, HE U E S Akt

. Ot B35 "9IAE glofE oA AR HElE WSk, ofF o) MEE $EdS
A3t ol2gt WetolA A Z|Al] EEl HaEE tieE Urt tiFe Q14 melsh=
A7t B E k. i ¥(2024)2 ASABAR] 7| EAGE R AlFE SHOE T4 74|
9 digS EAsto] det dig=2] 14 TEoiqiT) oleet S viEe R Equday e
ot FYolA SEE I Ut Sk A £ T ofdzh nHAIE 9 A w|to] B4 5 tiefRt
wopo]] ZEE T et oHd], 7|92 14 R HlolHE #Aste] 2 TARE AR
Tjofslal ol E v o g vHAY MEhs 9T 4= Stk 499 1262021 = =1IAFYE
Redditol] AXE AXET HIZ 2A5H0] AR Q1A wetstal AFAQ1 A
AHof 8ot Egrdy E45 95 LSA(Latent Semantic Analysis), LDA(Latent
Dirichlet Allocation), Top2Vec & T3t 7]Ho] =0} rHo]- 8+ 1A, 2024). LSA
= A 7IRE 7HIe R F=2 dolet A PEO| AUS Fast] fARE ouE 7=
Holes 153} jit 7idetal AdAogi: Aol glov, ©@ol9] Ay FHS I1E5HA|
%ow gHlolE Q] F7|o ZA QES= W0l It Deerwester et al., 1990; Hofmann,

[©)

O
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1999). LDA= H|o| 2R & v O 2 Szofx] HAE HolEloflA] ZA|9} Told] EY xS
F23HHBlei et al., 2003). BAE E4 EHQ &30 & 7Pgstal, ZF EYL o] Hxg
T/E 2t BTl B4 Tolo] x ' HAET= 7Hdotd, Gibbs Sampling?t 22 WS
Fofl 22 nla|eE 93tKBlei et al., 2003). LDAE w419} ©o] 7H] IS SEXoR
LEgsto] sideo] =2 ARo] qlom, olF E-83t TRt d=0] itk HRt, stoluiuet
B Fdo] 2 a5, Shgstal a&si=d| Alte] 8 dddths ©Ho] Sl sto|sufein|E=
o] 5ol & S VIR MR, Shgohe oY B9 IAH 42 7R 2E e FofA
A7 €ckBlei et al., 2003). WehA, A&zt st E 2H7] 98 B2 A=} HF0]
Zastt E3F FHWZ olsfole] ETS EESHA] et ©ol itk wEkA, £ A+
g2y 229l BERT YHFS 7[¥FC & 3t BERTopics -8t EYRER-S 94519t
BERTopice &% EFRUTS 7|& Wi vlwsto] o3} 22 A3lo] Qlnh. oj
=49 l'i— WS JEste] 7|&9] To] HIEE 7|HteE g HdlHT) o Fejt BN 5%
T U=E Sk ERE AECE 2o EY £5 At SHAEYS T - At
o] Mﬂ{Grootendorst, 2022).

BERTopic 7|2 BERT ¥H[F= 53l FAIE =0k WHo=E it 42 BAE AxIch
WA, SBERTE AR&sto] EIAE Hlolg U] TolE HlE| &2 #gditt. BERT= 8= 1125}
ol9] ou|E HEZE FdstEE A7t 2 HAE YHgdS A5SHHGrootendorst,
2022). tHe22, UMAPS ARESHo] 1AH9] fed HElE ARtdor Savitt AU

SA0E0 24 k= B0 AAke] B-E&4do] okt o]¥ HDBSCAN(Hierarchical
Density-Based Spatial Clustering of Applications with Noise)& AF&sto] UHd HE S
3%} SHMclnnes et al., 2018). ©] @AM = Wert =2 Hold ZRJIEE 153} 51,

e IQlEL Lo|Z7 7IEsit) 11 the, o-TF-IDF(class-based TF-IDF)S ARg5}o]
Zy SeAHO FAE AR -TF-IDF= &4 A WollA 5835 dolE AEsk= T
AEEITHGrootendorst, 2022). TF-IDFollA] ®@H 7o =, FAE Ho} AstA #dsl]
3l A o] obd SBAE FFoA AR ol= ZF SYAEE S UY EAE
5stal s SEAE W e 4152 Tl HeE gkl Zié OJutHGrootendorst,
2022). & Aolrds A 5 Al FHOE RHIETt =2 DolES Ala Helslo] 245k
=& F7Iete] 42 Fus} siqich

E AoA Egrdd AvE AASkle B2 E47F A7 X E(Intertopic Distance
Map)2t E¥9] A|7]¥ &3d(dynamic topic modeling or topics overtime)S &334t}
WA BEXZE A A EYREUY A9E AlZS)sto] 7k B3 7Ho] WAIE HA olsid 4
AEE HF+= EFo|t} o]& t-SNE(t-distributed Stochastic Neighbor Embedding) E+=



UMAP(Uniform Manifold Approximation and Projection)d} -2 A} &4 7|9H& ARES}
of Txp9] F7te] ErE ETS 234 BHof| £Pole AR 7 EFL A4S 1 FAMIO]
e} 4AREE] YA HMclnnes et al., 2018). ©1E 53f zF E4O] A& Yx|et A=E
AZAA o2 yepd 4= Qlk. ol 2t BEY 7o) Ae} YR|E AIE LR YEo|, FAIE
o] FAMEEL ZpolE AHE 02 o|gfd 4= k= stil £ FAle BE FAlES 9
ﬂ-}\ﬂ o]— Ea 017—” o]—q- E‘é‘]— O/\}-o]- ]35- ] :,LXLQ_ o]EL-X] = E%X—]_& _;_ZH ]—‘—-X]
gRIto 2 FA0f digt &S ALE Jtt. A7k olF &9l 54 Holy 25
He} gelsiA ofsfid 4= Qlo] EgRE o] Qlo] S8 == A Fal QthDeerwester
et al., 1990; Hofmann, 1999; Blei et al., 2003;Grootendorst, 2022).

ESE £ AFe SAETRYES &Eoto] AlZHe] S50 wet A9 HakE EAsHI.
SAEL P EZ(DTM:Dynamic Topic Modeling)2 £4 FA|7F A|7to] Z|'do] w2} o2
SR =X] olsfEt 4= == $HKBlei & Lafferty, 2006; Grootendorst, 2022). A A7
SYsIEHE AR F& =ou= FAVE ek o Atk AREY] S50 mE FA|9] ¥l
AlZtslsto] WSLE A1 HA 0= ofsfd 4= glo] AGEAE HlolEof tiet B E S LS it
BERTopic AA| HElS of2] ¥ A¥skA] ol 7+ A)7ke] @A oA tE FA7F et S
gt ol TR E2 WAER o|FoXith. AA, Z+ FA}F ARE @A oigt
c-TF-IDF(Class-based TF-IDF)E AXFFHKGrootendorst, 2022). c-TF-IDF= &7 A
tisl TE-IDF Ak 5-886k= HiHo ok ol& Pl WA A4 7oA s ARE 9AMEE Fdsio]
7} A710f| sigsks w41 AdS ARt o] 3 ZF AR THAPIA FAER dol HI=E Aklshl,
ZA AZE DA 5] IDFE AXKeEY c-TF-IDFE 9+=tHGrootendorst, 2022). °] & Z¢
Al7ES] THA 9l 1o A 9] FA] S 22 FEY Fasle] £d8 & At Grootendorst,
2022). S=EHEA2 WA Ho[HAES 7IHtor Alitd F4] 2dS gt ol E4
ARE SAof] SLofftA] ekt HA| A F-dolN B4 FAPE Ui WAl 8 os YERd
Aotk S22 HAL 7+ AlZF ©A|9] A4 #ES H|wskAY 2T f 7| 9T At
(Grootendorst, 2022). Zt ARt @APIA Q] FAIE S=H EAT H|wslo] Pogks AXRto=
# o]FojZt). oF Bl 7 AlRE GAOA A FHo] AUA|A EolstA WsHA| AEE
AR ol £ AlR9] Bolgholl ot ot WAIE o &= S0l Kt kARl
B8 714 st upr]dto 2 2514 E4(Evolutionary Tuning)S $-383tt} o= 7+ A7k
Aol M) 4| EFo] o ARF HA9] A A WHIst s 4ok ook AR
7F AR AN Y FAEFS oA ARE GARI t-1014 Y FA| E} Ftslo] 245k
£ B35 A9 d&AS 9AT 4= QJEE 511, o)A A|7F THA|Q] AHE Hdsie] ZAE

otogy, Rd9] d& HTE P4 Al 4 UtHGrootendorst, 2022).
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1) KeyBertE &85t =2 7|9 &= A4

KeyBert& 285t AMgEd I AL FLA E 7[HER st 8T A2 HerAE
HFgoE F8 7|9ES S0 F £4 Al Aol vlustr] Hal 4 A9 570
F 7IU=E RIS F2 7IHES} 7 719 £AE HEsks @85S FABI
O 24 2, AR S AT 7 oEe AR et AT PR olA gEkt
Zo|& Hole ZAo® UEhith

A, AR 7R 2 AR Her S B8 AR, SR, AGRAT,
APGAD], AGAHAEL] 7H S 57N TIHER FEEIE. ol AR A Aot
T APEA, ¥ ZE G0 28 WEAL IS UERdth FAdeR A o2t
Lot AGAA = AR S185 1 HAE S AR AJRlE Qnfelt. ol AAA|

N

A7 SF7EH] A flol SRR FAS sYshal Ystke AS =k ZolEt &
T Ol HFEA 2 A T B SRS A8 AgEdo] Bage Axshe Aot

H
=
% 9ik. ol Ale] B Hulek BE A B YL BEE SHe 0T T 5
t}

;
ok, APFLEA = ARHEA] A AL AL SR A AU AL ofu

o= AARO] AHH o ske Se) HushE AXBG Al LS BTtk
e, KPgola s AN FRF FORA, Aglale] sl 98 Jore B AY
29 YA L3 THBE AolHE Fa QISR T2 0E Kol AU
AT gE AAe FPeka 2k J17RA, AR Jao) 2128 Felsie
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20224 59 9% Ao] 2 TN vlgo B WMo R B4 sk T BA Hete)
719leg Hlwet A, ‘ZWJ%?I% APR0.523), AAH0.493), HA0.47), FHLA
94918(0.323), AMAA0298)8 Fa AYER EFRAL. AGFPLA L A
(0.399), HANE(0.265) owo 312), AEA0392), ALGFF0.273)2 F8 719=R
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(B 2) KeyBertZ =235t

Rl

AWAFA](0.496)

7|3 dEH0.384)

+FL3(0.366)

73A1°878(0.356)

A 5A4(0.324)

7|RERAgARRI0.31)

A|%2]5(0.321)

HI=A](0.306)

N0

AATH 9142](0.302)

7221 2E(0.238)

O 2) AL EUDEl 24 20 o

A2t X2

Intertopic Distance Map
D2

9 233

D1

ETE

7|9

AYAI 12 2]

FRALA0.04), AFARILS0.04), £4(0.03), F=A(0.03),
7|SAET0.03), AEA0.03), AHAIH0.03),
AGFEL(0.03), TIARETH0.03), AEA(0.03), §19%0.02),
AI$(0.02), =73HA1(0.02), A1AHA|(0.02)

A8 A
T, 24t

BEE(0.06), °1E-0.05), t7+0.05), ALAIH(0.03),
192](0.03), HHZHI=H0.03), BJ2(0.03), 2A740.03),
9T47H0.03), LA+E](0.03), F+FLH(0.03), FHEE(0.02),
AHEH(0.02)
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7|9

ZE(0.11), 3¥20.07), A191€(0.07), 178<(0.006),
S| QIAM(0.06), A19JLEA0.06), $5-41(0.06), 5%H(0.06),
Z%(0.06), 7173 7(0.05), I#l<(0.05), ©1&HH(0.04),

%30.04), 3FA1%(0.04), H7HAE(0.04)

L2(0.07), 9F3F2(0.07), 2FFAEH0.07), E5H18(0.06),
Z2](0.05), HETFZ0.05), 155F71(0.04), £A121(0.04),
739(0.04), A9(0.04), T148(0.04), €-4€(0.03),
vt 91 274(0.03), E--01(0.03), F5(0.03)

11

S5 HHEE0.24), EAF0.24), A-2oHHEH(0.20),
9]2x1(0.20), =&E(0.17), AFEH0.17), =41F(0.17),
obAPE(0.16), ©1AH(0.16), 3FL(0.15), A (0.13),
Ho]AE(0.13)

13

ARP1(0.19), DEE0.17). LARIEA0.17), TFAO.15),
F1R20.14), 108K0.11), 71R3H0.11), HA4(0.09), A=HA(0.09),
24540.08), 20.07). 221H2H0.06), AAZA0.06),
RE--2(0.06), AH4(0.06)

15

7184(0.29), F-91730.27), BH0.26), =3F-2H0.25),
=3]9%H0.19), FAAH0.16), WFH0.14), 44(0.14), 85-2(0.14),
°]8}gd(0.14), =0.13), EU<0.13), 22tH(0.12), FEH(0.12),

A9740.10)

16

T=FEA(0.33), A+AA9(0.28), 157:82K0.27),
AQESH(0.27), AFATH0.27), 2=21(0.22), 13(0.22),
7H0.15), 423(0.14), AIAES(0.14), BERITH0.12), $571(0.11),
2%4(0.10), A=H0.09), FF9(0.09)

17

Aok AR

g%A10.22), ABF0.18), S441(0.17), BAR(0.13),
£5A|0.13), HAAN0.13), 713 EHEFH0.13), L+H(0.12),
2AH(0.11), F-54H0.11), =783A1(0.10), 571E(0.10),
47-840.10), ¥A57H0.10), FEHH7(0.10)

18

23H0.32), £=H(0.12), AFAE(0.11), ZATIE0.11),
AFAH0.11), $=4471(0.11), FLTAZH0.11), oecd(0.11),
uj#71&A-20.11), 2371(0.11), HEHH(0.11),
ZAFEZYA0.11), ZZAH0.11)

Age]s]eh AR U

AF0.05), A2}81(0.05), 7+€4(0.04), =211(0.04),
7371%2918](0.03), A*gAF#1(0.03), E212(0.03), $1€470.03),
7191]K0.03), 5'€9(0.02), 7€=(0.02), 471%1(0.02),
A[213]9(0.02), #1¥4%1(0.02), £15]#(0.02)

)

Axze] AegHd=ry

A2(0.07), 471%(0.07), A5(0.07), 412(0.06), FZEA](0.06),

F8E(0.04), 2A12(0.04), A71EFEEAX|(0.04), A1&A1(0.04),

ZREH(0.04), ZEFFLA0.04), TH=(0.03), AX|4(0.03),
HEHI=H0.03), HI7FAIEI(0.03)

SEBRANEES

ZE(0.09), [HF(0.07), FEEHAA](0.05), AEH0.04),
ABEEHRRE(0.03), AEEH(0.03), HES40.03), 58H(0.03),
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Hm

H

=2
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$HO£(0.03), A3=(0.03), 5EH(0.03), FH1(0.03),
/43H0.03), AEEDH0.03)

A0.10), AHE=(0.10), HB=0.09), F850.05), 3180.05),
6 | Ao 3A11(0.05), &°171(0.05), ¥/(0.04), 3=1(0.04), ZA(0.04).
e =2]9194(0.03), 480.03), AF4H0.03), HIET(0.03),
ZAll=0.03)

159KH0.16), AABA(0.16), FULA(0.16), 71/01H(0.16),
AZ2H0.16), HEH(0.16), BgH0.15), LESKO.14), 2E5=(0.14),
A1#H0.14), 58(0.14), H43K0.14), Aa4(0.14), AFE(©.13),
AY=E0.11)

10

off
i=)
o
i:Y

Q1%(0.18), 13A1(0.15), &AR(0.09), 5(0.09),

12 | A7 4% BE=10.09), 715LE(0.09), AHFEH0.09). AHALE(0.08),
T e F785(0.08), A19AH1(0.08), 178(0.07), A3 Z914351(0.07),
12H41(0.05), IHBEAAH(0.05), 1343H0.05)

A GAH|A0.24), AHAN0.23), ALRFEAE(0.20), YE0.20),

14| A =3 BHTH0.19), 9240.18), 71AF3)(0.17), 1H3K0.17),
el e A&4K0.17), 532(0.16), TAZ1TH0.16), A=A 2)(0.14),

o]A1(0.14), 7153K0.12), AF=(0.12)

FXHO.11), &4K0.06), AF2A(0.04), F-2(0.04), BF830.04),

3 Tt 227 7273(0.04), AFAIH(0.04), 73'(0.03), F4HA19121(0.03),
et B50.03), LH2(0.03), A221(0.03), ¢FLH(0.03),

3 J5H0.03)

ot Aol A90.12), BHH0.11), FLA(0.05), FFA1(0.04), FF75(0.04),
9 C A FF3E7(0.04), APH(0.04), WF(0.04), 7173(0.04), S241(0.04),
° 9h(0.04), 131(0.04)

A2 By 24 23 5 A 3 AEE Bige R 7 fl(cluster)2] W AR
EY 7 Aot 74 Eoe 2A51aA) Rl 2 EX) Ojuls EEE diEsks go ' 4
Exjo] Z3hE AR VNS Higor mEsilnt

A, 2 12 A e gkt FAes ZEHeRE oAl glow, 53] A}
o) ogh AR, AT AAh BA, A AA 45} 59 Bug xst lnk. 7%
W2 Eo] 7l 49k Holle 1el= B 0, 4, 7, 8, 11, 13, 15, 16, 17, 189
A7E 717 fiAlste] ole2 HIet SIS SRl o] 2 EYSR 52 5 %
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