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Analysis of Spatial Economic Patterns in Regions with Declining Populations
by Applying Spatial Probit Models
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Abstract

This study employs spatial probit models based on a Bayesian approach in the context of South Korea to investigate
the spatial economic patterns that increase the likelihood of a region experiencing population decline. Of the regions
analyzed, 135 (59.7%) exhibit declining populations, with 66.3% of rural counties falling into this category. These regions
are predominantly concentrated in the southwestern part of non-metropolitan areas, particularly in the coastal area
surrounding three sides of the territory. As potential risk clusters of regions experiencing population decline are inherent
in the southeastern part of the territory, the clustering pattern is expected to shift from a small sub-cluster to a large
cluster covering the central and eastern areas. The estimation results indicate that the probability of a region undergoing
a population decline may be heightened by factors such as fragile fiscal autonomy, sluggish growth rates of businesses
and workers, a less specialized knowledge service sector, population density below a specific threshold, outflows of
young individuals, extensive urbanized areas, and inadequate road accessibility. Decomposing the effects of independent
variables on the probability of a region experiencing population decline into three components revealed road accessibility
has a larger direct effect (66.14%) intrinsic to the region compared to the spillover effects (33.86%). This indicates that poor
road accessibility exacerbates the self-reinforcing vicious cycle of depopulation within a region. Conversely, the location
qguotient of the knowledge service industry exhibits the most significant negative spillover effects (39.2%) on population
loss in surrounding areas, which suggests the presence of spatial contagion effects.
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AEE AFRAE, AQAE, 20PALS] Yuke] 3o QI g A
A7} 20208 7102 EASE 202 AYSTHIA A
%, 2021b). 2020 7]E FAEAEL 0.84 22 OECD 3
43 F A Folv, F7|17 A&H 1SR FAPotrrt A
YA7} o got QA7 A4 ZAsr] AJRBICHE A, 2023).
AEA - 173} T2 o)A vlEHL FdEo] gAlE|et i
9] 7|31E ot Fed YEAIZ o) FsHA 2 Q112,596
)7 Bl QAH2,5820H)E 43l srdeRe]
AT 0|52 Ay AAE FA)7]aL glon, A FAZA A
£ AY 29 g 27F wokx|a ATHIARA &5,
2021a).

AAE2 Y A/33)9] o9l npAr 3| 2oH(HEHE D)7}
20149 Y73 TAPGAE (S )04 Ae 573 s ol
AR Qo] AHAE 9L 20~394) oJAdel7} At o)}
2 ZHadhe Fo= Aoakal, AW ZAloA] Q1A A7t
A&E 7% 20404901 AHEE 86971(49.8%)7F 2 AL
2 AYsig), vtAe] B471HE Jujo] A8t dat, A
71ZAAGAE 71822 2HY7IA G- 20059 333(14.47%)
oA 2021 10634(46.49%) 2.2 F7132H, 2047 2E
A7 2971 %0] 2 Ao 2(2ENY AYSHA 2%, &
E AP 15732 ASIHHEIFE 9, 2021 FAHY,
2021).

P A9 A+EAa §7]0] ARFHoR d§sl]
A3 20219 10¥ "H7REFELA EHY, O A ABHQ
TEHE, HEEol5E, WIARE 59 ARE EUi2 At
89X AFAAAY o2 A - IABLAL, 10 B A7t 1z Y
o] ZAAHNST TS NP7 2 SHATHEHAIAR, 2021).
AAEAS7| 32 20224 71202 7|2 A2 FA1A Y
o wet 7,500 Y(75%)S A5 wiEslar, PR T o
2,5009] 9(25%)2 79 v E-3H 0.0 (AR, 2022), 20239
199 EHE ITgaAY AY 549, & Al 7171 -
ARH o2 AFAAAEE A HUsh= YA TAE vl =
3ot

459 o= Eatal AA oS- Ak 7Y 2 &4
B AR7L 2PA7IA Q] B Heletr| 25t A 48 L
2 F4RE P A E 5708 T AT Yl Hitet
A ok AL 2R Aoty dE 2, 2021; 31319
A4, 2021; kvl 2, 2022a), webA AEHA FHFE v
A 290 BA3LaL A7 Q] EAE mofsld, ol &
AZ $1719 ¥2lof &3k AAL Y Bavt IeHFE+

2], 2018 FAZ 9, 2021).

ol 3t vz atel] & A-Fol A= 2267l 7| ZAATAIE e
2 w0l xQt -8 (Bayesian Approach)ell 7]¥FslaL, AA|F<=
2 Z2Y)(Probit) T+E F3h= 37 Z28l 2 F(Spatial Pro-
bit Model)& &-8310] 29| 2HAY FE& wole 3104
A 82& FHEskaLA} g}, o] AtolA] o= AH7A| A
olgk X% 2] o7 w3slof 71 242 o2 WhEslal Fulgh P&
2 7EpEE o] el v A HE B2 201049~2020 A4 10
¢ 5 QIS AES A8 U7t Fastal Hizle] £t
8= R %E Quigict, o] As AAE 7)o A%t X H&
Aslal, 2F7|RAFo| olEgt 34 49E BATeR
A E =71 AYstel] agFor AE7IAY o e
FHsl7| YT 7|22l &8 4 Sl

1. O|=2X =2
1708 4E

AAEL YEA] FEZE -8R, o]of tha] oA ARS-
e 353U e giot, ol TSrEdd 58y, Az
e AFHAEE QAF X FaHo] 2= E AFE I72E
Ygo2 A3kl Qloy, Aol LREE £ YIBIA| ¥
HAEE 2], 2021). =18 EY oVdE016)= vRATHY
E4718E vge g AYAE A9 654 ol 1HAT}
20~394] /42172 H|7} 0.5 ]3Il A gz Hofaigict, ¢l
T2 AR o] 7|9k Aol i) Agad AL
w9 -74, 2021b; T4 <, 2018; 5%, 2019; L3,
2019; 3139 - A, 2021) 12 HGEojgict, 1} 71
== e AEAE gL 4 AFEeE QIjt 213 S
Zollgt F551aL Qlvkes TA7E AZE WA 79 A §&
of 23& FiL AoJdhe A= Qlrk, Apnls €J2022b)= AW
AHE FEHCZ Q7 B3l Ao) FAFS} Ha Ba
A G3tel= Adeletar Fow, 318(2017) EAS JFe R
el Z| el Abe] AA] ok= AefEtal AAEI 1EE 9
(2021)= AL, A8 HE, AGTEA 917] AN E534F
fQlo QIR A&ZQ AFFAR Fulo] BET} RGFFA|
9] E9jo] HFW= Adeiela A3t olF Aelahd, A
a'ge| Ao AL BA3} o] wEt A tAtuiet 2ol 7t $1A]
o, A& 1835t i el AFeR A A T
EA9] QIFgAet IR Qg A9 e EE FiL 9l
ok g 4= 9k

AT A FAEAIY AFRAE F 7HA 2431 27] 733
ZQl(self-reinforcing) #/dolatal & 4= Qi AA|, A+4E
Zgo] dojuh= A Yol MskE 7FH2c) B4, A9 Yo
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A GASH= WL g G229 ofFe S A v B
A Y A7F FEEIL o F2 A7 Fd€ek &, A WA 23
o] & 23 27& TERL, o|A o] ETA| A2 RAA
23 WESAY A WA 23E A3AA A A s Y
A(downward spiral)}& THE+= 48] El= Ao|thFriedrichs,
1993: Elshof et al., 2014). T2bA] 2|2} 744 T3] A
o 9F BAIE dol 4EA(origin)t YAl (destination) &

£ A9 AR W= B A E4F SHA 4
AEEo2n A 25l EAF: AR Q YU EAA] =
019 WS BHAA A9 ATFHE HH NS Husie
4= kel dd <, 2018).

QFasto] gt X193, F7H4] Ao FAEAl(shrink-
ing city), 21¥%A](declining city) =2 5% 7] o]Foiz| 1
QTHFFm], 2021; FAE <], 2021). WA, APLHH} Z4E
Ae 383 0s g2 288 i Aosia gl o
A FARE Sju|2 ANgR 4= QIAIT HE3| 22 ol &
& $lchjeong and Gim, 2023; 3182]- 74, 2021a), A¥a

= 474 713t T B AGQel AFShe AT 471 FL3HS
ool ]99] AE A BAE A2 s ¥, S4
EAle Agsta AGA ATHEE B AT 2 FAA
S A7)0l EolEe £ 39 EAIE AT
= HAEEAIE AT F4sle] kA A=et fA S FAA
a&4o] AsjEHA M2 ZAIEE ] gt HITAo] Ha
sto] 3% dLeR, 71E A7 fF A9 A E S5s3I
=ZE W =AY RS JfHER] oot EAAE7} 7R&Es)
k= dgtoll A ARB-E|IL QItH(Herrmann et al., 2016; ©}4
2], 2018). HAEA] 8ol 19909 54U 5Y ol F50]
ZS 54T 9+ % FAA H3E Tl b =YEgieH,
oheRt 9ol 23 E71HsHA| 27t Eolee BEAE Ao
ti‘(Pallagst et al,, 2013; Martinez-Fernandez et al,, 2012;
TE 9, 2020). FSAREAIE AdEhs 7152 Akl wet o)
7k glom F2 Q15 ZHA HES 7438t%ct. Oswalt and
Rieniets(2006)%= 507} 10% oA} == ABF 1% o4 977}
Fadhe 4T 109 o] EAE FAEAZ AT,
Schilling and Logan(2008)2 %&%EA1E 4093t 25% o1 ¢
F7t 20183, HEHAAY BlofRle 4t F7Ishke 2#E
A EAZ Aostglom, Hollstein(2014)2 17744} A4
HAE Fx, TAo] s AFolgtal 3t +3 9
Qo16)0= A&z A7} Aadle] BE|F A8 37 A
o] UeLhz ZAIZRAL RIS, AE|EAQ] F2 FE H4
EAS ARG, Bu SaEARE BAZE @/ 7|13 A
Ofegto]] wWhA| 3}Eo] of2f g Aol X|qt, HEEAIE EA A%
F7| F U=, GAACE Yehyn YA 2 go] 7t
eiE Qu|gieh-E 4= 2, 2016).
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F 2oz EAAAY BRoA =AY Ham) 2 ET A, YT
o] 522l olu|A)7} ohd FAA Y ou|2 WS Ao} gt
€ A= ot AvEE H4(shrinking smart), 20HE 2]E]
(smart decline), $-°F8HA| %24:3}7](shrink gracefully). A=
A Z4(creative shrinkage) 52 7l\do] 5438IHA EA9] &
29 HES 4% BAolA Fe AL B E Y45,
N2E 7|32 4= A2 Y57z 0] d- 73,
2014; 4329 <], 2015),

=7 QR ASA, 195} 5 e A S
FEE LA, A Q9 AR A TF AolEel vt Ab
27 S0l o 2 92 A=t 2FAE 53] Fdd+
F&0] A FAEAS] £2W7FE 013 Sl AReIHE!
&9 A, 2021). oVdd 2Qo18)= AAZTREH IR
£ Apololls ()9l ol AT AAF7PE AT E
Al o, AFSAR G2 A A FHELE ARA B
ol o B2 92 Uethe AL UHth 3, Avis 9
Q021)= AHE2A 92 34%7F AAH SHI ARE S8 9
e B W Rlew, ofF A Qe] 77%7} Q1+ SUHE vk &
9 712 AR Ao SRt Sk, 2Ry A FAEA]
A A7 FrEsle B2 AR SR OIX| ofal ookt 3=
S 9 BT S Fale AR gEiA glen(3 2,
2016), IHeIAE F2 dAFe A, AF k= W), At
I, LEAE FAL, A7 T Fol AAEe
F8 g9les A ZET YrH(Table 1) F=).

HA, A folem dxfe 719, Ad+=E 5 AAE
29 ZHUNA A ATR o FEQ016)= APDA 9] HFot
HEZ} 2 42 Aol MU she S8 aflolzks A
Yt o Uobrt ol (018)= 2FSI7IA A, 189171719,
FAEAA QoS I8k 89S A8, A A
249 71 A 71Nk BHAIA AT FEE ISR,
HleEY HAEAlE BFA, qEA A AR Sl w5
WA AFE Feche X Aokl shgdh g4
(2021b)2 A99] 2FYFE Fsh= ZAA 2de AP
E, A9 IA9E AFstglen, fobd Q21 289
W AE7} S A H2 AR 7]Rko] Fopsto Ao v ErT d
ojZrka Fslict. SET Q02 UFFRAY FEE
st g4, AtE RS IR7PRA 7Y, 29497 40
FEolA FFaIE 2 1 23, BE f30A 3
Aoz Qe FA7} A4S SAse AC= e
o, weRjYo s FEE AFEEAY FRolAE ARA
7t AFHEE RA7IE 8RR FEEoH, -4k olE
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Table 1. Causes of regional population decline

Researcher

Leeetal (2018),
Chaetal (2021)

Factors

Natural population growth rate, Social population growth rate

Lee (2016) Deterioration and decline of industrial complexes
Manufacturing industry, Proximity to large cities, Distance to the metropolitan area,
Lee (2018) s
Transportation infrastructure
Ko and Kim (2021b) Natural population growth rate, GRP, Financial independence, Ratio of elderly people living alone,

Ratio of wage to insurance premium burden, Basic pension rate

togeral LO18) neighboring areas

Employment rate, Unemployment rate, Distance to nearby large cities, Average employment rate in

Number of kindergartens, Number of marriages, Population growth rate, Number of children in

Yoo et al (2027)

kindergarten, Number of cultural infrastructure, Number of real estate workers,

Number of kindergarten teachers, Number of houses

Heo et al (2022)

Young population, Core working age population, Diversity in manufacturing and service industries,
Employees in knowledge-based services, GRP per capita growth rate, Financial independence

Kimetal (2017)

Population density, Employment density, Number of tertiary industry, Workers, Apartment ratio,
Low-rise deteriorated housing, Educational facilities, Urban parks

tbnand Yool 281 Rate of change in housing prices

Change in the number of businesses, Public transportation service, Population size,

mad L Number of medical personnel

Job-Housing index, Housing sales price index, Lease price index, Social welfare facilities,

AL Suburbanization, Urban Sprawl

Changes in economic conditions, Changes in working age population, Low birth rate, Aging,

Baba and Asami (2017)

Employment, Grocery density, Housing ratio near day care facilities, Housing value

Park et al. (2021)

Aging population, Manufacturing industry, Old and small housing stock, New house supply, Higher tax

A FRolAs B9, A AU, A2 R A
£ ook, AAI7INbAEIA HARE, AR E Fol dtda
£ SRR, ARIA D FARE 7, S8 A AE &
skttt Uolzh |9 7F F7H ABEAE 3 o, 134
9)(2018)= T2 U R FAIRLL] dAo=E Q3]
AH A9 a8E0] FEFE T AFe A A =
ot = QUS& ol

A FHEE SHOA TR gt =2 A TS
ARtz A% 248 FhxEA Qo U/} EtEA| o]
|o2 TAE AS/IIFe RN Ao TS odZ it
4 BAE WASIAL FQ Al gk F24EE =Y & Adke
A3 A9 A7t = vH, =3 FAFoR &3, 8
A, wEER, eEAolA A F LAY o YE| (amen-
ity) & Atk $42]Q A= AUrHGlaeser, 2011: 7
A 9], 2017). €713 &Q012)= FUAFEEE o] 83ty d=
7 FE BAOAE S W A0l B ALY w2 ¢
TR & Holal, vt w2 EAo e FAA8T 284
o] FZ EAUFE ¢ w2 ATAAES Hol= A& ERIsHA
o}, 494 2J(2017)= AFLEE AT oK+ ATTA
& 7ML, BT g7l () 8L 7HIcaL F3

ataem, 7Y - FFA(2013)2 TR} HEAI R Hofl A=

WF7INAA B2 53 diFnE Aol AT 72U F

a3 A & 4= o 3igict £3], WA IR 3] A

9 7 A2Ao| EEE B AAA 2459 AREL o50]

7FsiRIAA BAEE] 334 A ek = Sle uhy,

AR 2] fE ARl = sl A A7 fEEA A

T & QU HollA 4RHE s 2 E 4= AtHDeng et al.,

2019: Bosker et al., 2018; Guirao et al., 2018),

714 A7HY A93A 52 YEle 24 vdF Ao
g yF o s e §42 #de W, dve AY =1
H3lo]] £Zh3 02 Higsh= f40]7] wigo] 2| g2 oioket

& AR HgslR] k2ol Erslal 2|9 ARe Adst

g|5}al §-8%t A x2 de| 28531 Q) Duranton and

Puga, 2014: Turok and Mykhnenko, 2007). L3 AF+gA

E U3 7P E4E o2 ol He Rt AToIR =AY 7)1

I PAE S 5 e 718184 F i H A FollA

& Q9] WoltHGlock and HauBermann, 2004: Stacy,

2018: Hollstein, 2014). A2 Z4HE%E 2950 o4z 4

o] wp=H, AL FE AHshs w7l i3t SHeE W3]

Foll B WA (28.7%)'0] ‘H1(44,0%) ]l o]o] Hol AFE &

2 L [

rir
e
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0]7|% S}cHFoll<, 2023). Baba and Asami 2017)= A5
9] F7HA A% F7HH EA4E(spatial urban shrinkage) 2.
Z goJsar, HIHEE SAeSY A4 A 22 B8t A
ZAA 9 A543 A 9F 2UE& £43%1%2H, Park et
al.(2021)2 =A19] RIFE EAAES TR BHal, Syt
AFALEAE NAEAE I A2 Y2 48 o)F
= HZolle AYe] A A4S gsr] sE Ad A 7e <
TG ohEt ¥R A 2E 3 83512 ATt /oy ol
283 HESEAL BT ABoltt old & dFolAe ofr]
AFAeR| o] 21 H ARollA £2BA7IR S Ak A=
Z et NIR A RE FAlo) sk sk H2HE A9
staz} gt wEbd APAAE 315104 (Oswalt and Rieni-
ets, 2006: Pallagst et al., 2013: Schilling and Logan, 2008
Martinez-Fernandez et al., 2012; ©|84 k=7, 2014; -
4= 9], 2016) 20109~20201 A1 10993 AFAFFHES] A
b3 71E 0%E EUE Qe A¥dESaEo] Zasial vif
9] ARFFAE0] 71 AYE LPA7IAH ez Aot
2EA7IAGE Ak 89U A AgATolAl AR &
252 e R FAA 12, A=, A 1=, F
2 YFE EsH AFEAT 3ol BF AR A AF
Blof Sh= WS A|AISkaLA} Bt

I, SAEHH 2 X2
1. 32t =281 23(Spatial Probit Model)

£ Aol A= o] |9t A H(Bayesian Approach)ef] 7|4t
3hal, AAGeE Z2Y(Probit) FE 3k 3 ZEYl 2
% (Spatial Probit Model)& &85l 2E¢7|A 0| & &&
2 ¥ole FEA 292 B4 ditFos FAES 9]
| o, FHF 2713 EAE s gt HE8A 39
BFE ANSHE 2249 7]E 7Y Sulste] £E 249 4l
214 EA7E 3Rt £3], $45990] 942 (continuous)®]
Z] g3t olAH(discrete)¥t FHAFRS] Aol 7]E0] AMSSH
HaA5HOLS)olu HSEHMLE)R: $2 40| 57|
gt TAA 24 Susk7] Eol LeSage(1998)2] Hlo|x|Qt
A ¥(Bayesian Approach)o]l 7]8t8te] F7F Z2Y1(Spatial
Probit), 37t 23!(Spatal Logit) 28 5-& &-83lo] 48 &
Uk, 3 HIgolA 37 228 292 FARERTE
ES o=y F7 23 BY L B AE LX FEEXrE
AREEIAEE, T 2] FAA AU dBiMe BF A=
gk =20 s A2 dA rheld$ £, 2006). Hlo)A]
S AN E o] FEHSES] EE(PHFEE)ZEE 3}
o] geds X5 olFouls Aol 7P HFH oI, ol

132 "=EAE, M58 HeE (2023)

7Fs8HA ot EAPHSE MCMC(Markov Chain Monte
Carlo) 7'l % 3Pl 712 HRZEZHH(Gibbs Sampler)
a8

37 22yl Y2 343 YEES 7Y%k WA bt F
7 A71319 =23 2F(Spatial Autoregressive Probit
Model, ©|3t SAPME®R)¥} 37+ 22} Z24 2 F(Spatial
Error Probit Model, ©|3} SEPME®)02 FRE T} F7H4]
o7} Fpelst AL 98-8 71Hsks SAPME )
Al o3 2

_ {1 ify >0
0ify <0 @
y=pWy+ XB+e, e~ N(0,0°2)
n= dz'ag('wl, sang il

FTHHY y= Nx1 HEolH, yof Y& A= SHHUS
NxgHEolct, FUR7|3AARR] pi= 2T scalar)o]H,
e EPwclegRy 2AE Rio|th FIHEHH(spatial
weighted matrix)?! W= NxN 9¥ Fej2 FH2 2p7] 430
& AR 23} e+ Nx1 HE R, Fgo| 00]3 HAilo] g%¢
Mz S3oln X7} FUT FHEEE e

SAPMEH2 S A 712 &3¢ A A direct
effect), ZPdE Hindirect effect), AT Htotal effect) 2 £3]
o &= Qdek 712 A (D)2 yoll disl Fejshd okt Zo] 28
4= Qict,

y=T—pw) 1 (XxB+e) %)

A71A (1— p W)~ 1 & B35 (spatial multiplier) 24 F
7 B FAIE Ve 4] Q)ofl 719HgkE H3kaL kA 4
Wl g, 80of disf ol oh oh2at At

oE(y,) oE(y,)
32:,—;, azn;,

— (- p W B, @)

AHEINE (I- pw) 16,8 A HE = PRIl FF=ol
i Aol w2l ZIHE Ve, IR (- p W) 16,
o] u|jziFoln, HAEuicle] FFo] FHAHOE gy
£ 2AE 9|3}

thEo g FHE gER AR AHBAT UeE 7
SH= SEPME % 9] 42 ot} g,
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*
1ify >0
y:{ fy

0ify <0
y=XB+u 4
y=AWu+te, e~ N(0,0°2)
2 = diag(w,, -, w,)

Ax SAPMEF A= Feranzt A4 ¥l 93
o] x|z ¥HE, SEPMEHol|A= 2Apgtollqt gaks Frf. oluf,
3} us FERE] EEE A o2 BET £ 9lon, A=
TR EE AE)$t v S AIE e,

S oA A RG9S Tt AR A A8 s vE
Y= 3WE3EE 55 HeEs ditdes 3 e
7173 (spatial contiguity)2t 37k A2 (spatial distance) #4]0]
ARET, AR WA 7 37 I7E AR Aol 7
A& Foghs WA o= AR 27)9F £E7} FARE A7} o]
Elo] 2 AMETH= FoflA(Wang et al,, 2015) ©] Aol
AYsIA| 2 ALz s}, uebA o] AoM= 4 F
7t 27 A2 ol s AT g o] oEiE = 374 B4
£ 133l0] 9A2(inverse distance) 4] 7|¥kt F771F
PEL FFI90n, 7} P9 o] 10] HES A E 245
£ ¥ 53K row-standardization) S 3311},

2. Xtz 3 Hel

o] Aol BAYAFE A AGS ALet A= 22670 712314
dAlolt}, FEHU A7 HA S A LAAS WME
U e et v1y e A 1087 HBHSUES E
2 133130t ol 9HAl o83 =9ofl A HESIRC] T
£ Aq 279 ¥slo] 71} 43 08 WA x| 9 A de
& B WHgelA] X3tEg, w9 7)15d BAE AR &
U= 718 2 4007; A 9o F7H AR whgsty] ffa WA
&7 aeigk Aolc}, wEhA 201089 ~20208 A 1087 215t2)
HABHFUEC] Fashal B o] ABHSUEC] SV A9
2FY7IA G Felsto] 12 AL, 7|e A gL 022 o]
AR FEGe RN 2FEY7IANGY 29| 2 A9
o] A& vtgslal 4 9] HYE EWakalA) 513t 20129 &
W3 AlEAIS] AL 20159~20209 5E7 AEASLES T8
BHict, 4 of 283t A== FARL I7HLE DBE 7HE3)
o] AREBIGL Qe FUEEUT BAE 88l BIF
2 A= 719 20% 7R BE o2 AAst] FFRARRE AT
FUFZAAEE F839T) o714 WL ZIEAIE N 11
4 1)l Aol AFSHA| Y= FEE ouisiy, A& FHoly
ool - el - o] A} vl Fo2 A HOR Hlofgle HE RIF
of ZFstE #H7h= ALgtch SEHUL 20208E 7|02 5
5, obd] FREA| P2 Are 7 HAARE B85

A Q9] FHAA 2202 A ARWAT HES 22 FAH
=, ARTE, QAR 12, TR BFEE £7%1%
tH(Table 2) &=).

HA, FAA txole APAHE, ARl 571, 184
T 37 Yol ZHY AHAH e A AR TEA 2] A
Y HFTF TS YEdle AYEAR RN, AAAHE
7t #2575 ALY Y AdEEE0l e Yuigite ol
A 2E71A 90l H FEE U 2UY JoE oS,
ARl SARRR QS 20179~2019 30 HEHE7)
&2 ol 83lo] 123, ARl RS A AAA &
T & UEhaL, 38R SRS AY2| A 4%
sk WS R olE52 A HUTY olFE AHsk: $2%
A& F sl dAtE] 71315 Yehdck: oA dAte] 7137t
B2 XM= 28R 7 ()2 BAE AId A=
o/t

ATzl A4 AH| 2419 (Knowledge-based Service
Industry) §8He, AHicield wQlo] Zgeh, 2|4 A8 AA
P FE BAR YoM TFT 37 AHYUE dES= Ao
(UE-E, 2018), vl A97A 489 Fag 5ol € 5= ot
= oA P 1tdo] B3 oled 2HHHE ¥E Ae=E
d/dEr}, o] AFoAe AYIRYNA TSk AAAEI A
A w5l 71Hksto] XA AuIAAR] LQRISE AHE3eH,
3 gho] 120k 2 A W AAAE|24HE 9 vlFo] A= 3
w0l Bl E31E 202 433t AT F2 A 99
ATFERE Yeiie A E2 4A9E gy old4de S45
© b 8851, Yot 4 7t 58S B8 A4S e
& Qe ARJLESHE diEjahs ARRE $88 4 JTHEET
9], 2022). & ATl AT 0] £43E niefslr] 3] 3lu
I-3]49H2 > (Herfindahl-Herschman Index)& 283}
A dE SAsIGI 2 o] A @o) #ETS 4iglo]
chekE on|skA|, s Q] HolE sl Hz Aesie] ghol
F2TE UYA0) 718k Z0E wst. Aol ok
5 3189 3lof o= 7|31E AFdchs SHA LEAFH
7Fs /3 ()9 TG E Y Ao 7|gg,

AFEAEE FRole U= Fd &olFEe] =3
o ditA o g YAshe A1 S ATEER 2o F7)
Ao g: w9 AR L vlAe AlE FHAUG
(Kasanko et al,, 2006: Sole-Olle and Viladecans-Marsal,
2004; ¥733)- AL, 2022). QFEETH EOHAE AF gt
0] £015al BA|F7o] A ti7|ede] o2k 4= A
© Wh, =F¥o] HASH =g 243 7] ¢4 HuiH
o FAlofl A(+)9] FFZ v]A = AUrHHakeem, 2017). EF
AFLEE AY FFA 7159 A "oF 2 774 o
Y oA F2 A EE BRET o2 (PAT 9, 2021),
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Table 2. Variable description

Variable Unit Definition
D Regions with declining B Regions with declining populations and increasing vacant housing=1,
ependent . I
populations The otherwise=0
Average of fiscal independence over the past 3 years
Fiscal independence % (Local tax )+ (Non taz income) %100
Economic Local government budget
structure
Growth rate of firms % Average annual growth rate of the number of firms
Growth rate of workers % Average annual growth rate of the number of workers
Location Quotient (LQ) of knowledge service industry (KSI)
oo
E, +E,
LQ of KSI = E, ;. Number of workers in the KSl in the region
E; © Total number of workers in the region
Industrial E_ . Number of workers in the KSI nationwide
structure E : Total number of workers nationwide
= Replace the Herfindahl-Herschman Index with the reciprocal
(= B N
o
o . HHI= ), (X))
o Industrial diversity - egi !
§ X,: Ratio of workers in industry i per workers in all industries
- N Number of industries
] Population density 1,000 people/km?  People per administrative district area
Demographic AT
youth people % The difference between inflow rate and outflow rate of youth people
i km?/10 million B : ; ;
Urbanization area people Residential, commercial and industrial area per people
AQC]™ =} GRDPexp(—px T;))
i
; road- Road accessibility of origin i
Spatial i ACC] g
Shrijctiite Road accessibility - GRDP, - Gross regional domestic product of destination j

g : Spatial decay parameter

T;; - Travel time between origin i and destination |

Seoul metropolitan
area

- Seoul metropolitan area=1, The otherwise=0

olglRt BHE TUSME W A2 AVHHEZ REe 80
Y A OE o et ER AFEES A9 AFZE 323t
=8 ol tEAME 47 ol AFEETL 7AE B
ob e}, Rl 2 Wt 9lE AR s ARIA
AFEET}F QA 45 o3t Uj27hd 5 Ale| & o8] ARt
4 oks WE(HEE 2018) g Aol AU «RdEe
A5 s diEA JF, S AR olgel ot 9gE S A
HE7| R RLE, A Y FY=EE Bd AUEA B A
O &8s Y AEES AU HY wolFE WY 2¥
HiellA FAIst st 531, 2182 e+ &2 A At
g HA2APIAL AG73A EYE AstA7le § ARA] 9=
ol ohE sEYO R A §E 5 TR FENE
HHEofdiths M2 Atsha(lEd <, 2018), Bd ol EE<]
o 2PAIA G L 7H538h 80 Zlo = 7]gig,

134 "S=A=, wissd Hi6E (2023)

2o AZEHA, E2 A2, =4 tugle] £
e gutdos 1909 AZEEPAA 2 A AL ES] o2l
o2 ARgE} o AZE F/H(urban sprawl) EA|7FFA
ABlal Eqf2lA g SMiEE A4S 48 E, BAINZER
8l 714 A7 A= fF AFdol F7IsHEA ZHAA Eol
A8l = FAlol AAZIR A= 7IREAIA F-goll ek A8 ]
£0| F7Isto] AR A a&4S Asishs EAI7F LA
7| SoHTRES 9, 2016). YHIRoR ARE FHS A T
HETs E4R] Qe o oA g L a8t
9, 29Q71A 0| E FEH= A(HY FHAE Ad Ao
2 o, o] AttollA wE H24E Hansen(1959)2] 39
of wet F AY 7+ FA FEALL] AAE 713E vEhe
Maoz 7H3siet. &% (origin)@} =217 (destination)&
7I1ELE 7t AQ9 R E Yehfl= 9584k ol F 818 F
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7to] wet ZAdhs F7H A2 vk AERE A
B3t =2 FYIAPE AHESIT AY Z(spatial decay
parameter)?] B9 #2 Kim and Yi(2019)o14] 3743t 0.017
o833t B7tulE DBOA AlEdhs =2 ARE E
J&2 RARAAE(QGIS)S) QNEAT3 S#1918 88510
HEHSEAS Astal, A9 7F 2ck 3P FEE =3
Fof| HZA A+E ALl wF olzet Fxiz Qs %
vl-§-0] Zasial 2|9 7+ H2Ao] woklth= SHoA (ol 54
AoE, 2016), =2 Aol $rTrS 2UAHPY FE0| B

NEPEERES E R
v, Bz
1, AEQI7|X|O] 35

T4 ] FHA A7 PFEEE HAse] 2B 7R Y
o] kA9l #AEE BRI A3}, Global Moran's1 % 5
Aol 0.3430.2 e} 714 Ap7Adado] /8l ZieE
Uepgt, 28y 378 AR 500 3EAEY
Rt 57 B HEREY O oS A 24T - e
AL 2 dEA eHol3d - 54, 2012),

(Figure 1D 23 292 £ A9 S50 2FH71A
o] BExE vepdch 2267 7|1ZARTA 5 2E7IA G2
1353(59.7%) 22 o 9] 7|2 A DA F 66.3%7+ 2 HH71A]
o] fFeich AHY7IA G AFAIE FAR 3] vl

Wl Regions with declining population
[ ] The others

0 25 50 75 100km
[ —

Distribution of regions with declining populations
(dependent variable)

of RE=oiel=dl, 53] ot VA A AofA F=H
L e ge] AR AFHo e AR Yeyth =Y
NAE -7 Fol ERE = o] A=t A& 5574
AAET, 5T, =87, B8, $9T B, 7= g9
BAA A G, FBF, FET T, FBA §), B7] FF
AG(EFAA, ZHA], GHD) 5ol ATt FURAE E
R 7|2AAGA] Folis FF S0l 2EA7IA ] £
FEew, A FAEAZE YRS = gl 72414
SIS 8T Ag FHOE LEL|A| o] SR e B

&2 AT 5 Aok, oleiRt HSEA HAEA) B2 B

i

Z YEA QA o, SEAH A2, BEAAH Fol wet
0 2|o0] Q178 F4she BAEATL Qirk vl AgaT
i

ATHE, 20198 FLUSH A HHT S Aon,
AN S5 724G AR B4 Gl ks
Hol HAEAY QT FYBPE T4 A7o4 wek G
Ao B9 O R BAE Bast G A0 weke

o] Aol ARGBH= ofFf FEMAOZL 2Ee)7|X| Y

S Es7] ol A7 ks FolA FHEes
2020142 1+ oju] ¥R 6|82 B85t 57| 3] 2pofA] F7¢
3 Y9 EE 245 cH((Figure 1D 5 18). Local
Moran's I 422 1ISA(Local Indicator of Spatial Asso-
ciation) 4% JP3tolon, FH JT o R ARE
(Moran scatter plot)ol] 7I8t8to] HH(high-high), HL(high-
low), LH(low-high), LL(low-low) 4| 7}4] {822 F&5}

w9

B High-High Cluster

High-Low Outlier
Low-High Outlier
[ Low-Low Cluster

o 2% 50 100
= ———

LISA analysis for the ratio of vacant housing
per population

Figure 1. Location of regions with declining populations
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gk, o714 HHIL)32 2 (2 D) 8o =2 4
2 3ol AR FA12 Ay F7H FAAGE Yu|ahH,
HLA32 52 2t F3of] 22 3ol, LTHA3S W2 gt e
2 F2 ol k= YR FH ol A gL 7=,
LISA #AATE AHEH, gAY FHAY 25 A+ o
H] RIFHE0] & HHAF32 2671 7|2AA DA 5 633
27.9%) 2.2 FES] AFRet 35 YA E22EHE 3433
I Qe Aeg Jeht, FHS JoA ERIT 2E71A 99
27} FHE R0 7R RS Rl 4 o w3
SA YNNG EEE e, FES FERAE F
T AE7IA Y EelE FAE 4 s AU 9849
S0 BESH= Zo2 Yeh 5 2EA7NA S E8LE7} v
T AYer g 7ksAo] A AR dAEE = 9l
o}, Wb, Q1 o] RIFulEo] W A Eo] 2 LG
682(30.1%) 2.2 A& A} 37| BHAGE FHoE =4
o] Ee|AHE FAoh= 208 Uehitt

(Table 3)2 #9159 71254 RojEth, APAHEY
W2 24.9%% A AH2olA 6.6%= 7P Wokon], A& 7
Fol A 68%= 7HE 2 ACE UEith AFIAI: W FARE
T S7HEE BT T A EeEolA 4 -4.1%, -3.2%=
71 ko AlEAIA 14.9%, 12.1%= 7 %9kt A A4
H]2AR] S8l 0] Bt 0.9528 F=t ol A R A A A4
Y ST 1 9AE £l AFHoE A Au| A0 &
shejo|glrhal £ 4= glouh, A me] A 1308 24
A A4bdo] E3LE]USAL, A5 18T % 0.42 A 4A
H|A4bdo] 7P B31EA] 23t A& eyt Adoieldol
7Pl X2 S ZETE 11,12 £F2 Kol vhi, ARiTieF

Table 3. Descriptive statistics

ol 7P & X A YT 2558 2 #AE Y
Epich. AT 7M1 & Mg AR k'S oF 2%
639 Y=g BPA, FY JAEAINE km" oF 1959
W2 JFHEES Bolal it U «rdE> B7] &
HAOIA 13.2%2 Ueht A9 Y2 Y5 Fded+e] AdE
o Bt 2|H 22 o} g3 AESEET £ A& BAY + AU
o, A5 AR -17.5%9] S0 £FYUE 5 FAATF
o AYEET AEE] ok A0l HhE A G2 2 /E
e @S A3 3eS BIT 4 ATk A AWEF A7
shA el A9 A GoAEolA oF 4,680km™= EhIL, A Al
Qrol A of 105km'2 He e Yehon, B2 24 A
& AzFolA 7P f<rstal A A=A 7P F1oRt Al
2 UERRT

2. ABH7IXY 23 22!

(Table 9+ ¥7+ Z25 R3S L-83H] 2FH7]|A o] 2
FEE Aok 89S T g Hoje) FHAHRY
A= F7H HFatE vehils 33 A ¥
AN B AR (p) BAAEN )7 BAA Fo8E e
3= Zlo| 7P FasHol 49 2, 20060), 787 ¥ =24l
23E& AR, SAPMEZNA F0A71 A7) 0.275,
SEPME o)A FEL A 710,456 0.2 B F-2) 1% U
oA fejulgt At vehd 29171 ¢0] 2 7He g
A Qe A alole FFL WA Fx| Gt 452
B3t QI A9 o8 wg Ay ikl 9lE-S BoEe

SAPM=E% 4 SEPMEHoA F52 22 2H7|A ¥ &

Variable Mean  Std. Dev. Min Max.
Dependent Regiogosp‘ﬁliggiggg””i“g 0597 0492 0 - 1 -
Fiscal independence 24941 12678 6.6 Sinan-gun 68.0 Gangnam-gu
Et"rﬂ';g:?éc Growth rate of firms 2243 2192 41 S‘g"ﬁ;‘%ﬁ 149 Sejong-si
Growth rate of workers 3227 2560 -32 Haman-gun 121 Sejong-si
2 Industrial LQofKsl 0852 0214 0447 Goryeong-gun  1.333 Nowon-gu
§ structure Industrial diversity 7515 2155 2451  Haman-gun 11066  Jongno-gu
% Demographic Population density 3850 6.009 0019 Inje-gun 26.098 Yangcheon-gu
structure Net migration of youth people ~ -2.469 4822 17470  Imsilgun 13177 Hanam-si
Urbanization area 1085915 730475 105037  Sinan-gun 4680488 ‘Yeongam-gun
ggﬁgflﬂre Road accessibility 299651 207402 37513  Jindogun 708056  Seocho-gu
Seoul metropolitan area 0270 0.445 0 = 1 =
N 226

136 "=EAE, M58 H6E (2023)
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Table 4. Estimation of spatial probit models

Spatial Autoregressive Probit Model

Spatial Error Probit Model

Variable (SAPM) (SEPM)
Coefficient Std. Dev. Coefficient Std. Dev.
Constant 0.6365 07471 0.8447 1.1760
Fiscal independence -0.0283 *** 0.0130 -0.0297 ** 00136
E;ﬁg,?&‘;‘éc Growth rate of firms -0.1232* 0.0647 -0.1149* 0.0809
Growth rate of workers -0.0641 0.0504 -00782* 0.0560
industrial  LQOFKSI 13214% 09344 -1 4668* 11279
structure Industrial diversity 0.1416** 0.0804 0.1556** 00892
Population density 0.22713 % 0.0713 0.2418 % 0.0765
Eﬁumc?gigphic (Population density)? -0.0083 ** 0.0029 -0.0090 ** 0.0032
Net migration of youth people -0.0697 ** 0.0240 007717 02914
Urbanization area 0.0005** 0.0002 0.0005*** 0.0002
ggi“cfl'jre Road accessibility -0.0102 0.0133 -0.0145* 0.0145
Seoul metropolitan area 0.4778 0.4992 05276 056352
rho (o) 0.2750 %+ 02178
lamda (&) 0.4560 *** 0.3060
#p<0.10, #*p<0.05, #p<0.01

B2 A48k 82082 A & FolA AFA-EE, A
Ag= 710, AHGTE FolA A AHIAAY S8EE, AR
o), QAT T FoA UL, FAUTF ¢l E
o], IR FolA A7IEFE A o] P v|A = 89l oE Ve
Wit

HA, 199 FAA 2 vHFshs ARAEES FFHL
SAPME 3ol 4] -0,0283, SEPMEF oA -0,02972.2 4F$)7]
2ol g a3t £(-) BAE AUE 2R g, ]
A 7F APFAILE AlLle=Y G AA S vfAst] o eH &
717 o] E 70l wokAlE ALE Yehyth 4E97]
A QL gt 3 Fo = Qs ALEA, AA1A o2
A1 Qe NG, olzfgt A GoAs A HFTe &5} 4H]
7} ZA4ssto] ZA) 4=9)0] $Hg A o)7] whFel A AL ojit
SEof A3 710 A|ero] e 4eytof] ik, o2 QU3f A
B 28] Algo] ol YR AY Algte]o] F=UES] 4] A A%
o] B A3E = ofedhs sl gt wetbA] ol
A= ARAR =7 AR 4E A7 aQlo R 2Rgstal
AAHAHA 2} A3 )Y AAUAE Bddke 71EY
AT AIE(31F9- 742, 2021b: BT 9], 2022) SEHHE
=70 E 4= Qo) AKIAIR 3718 99 )= F 1Y
oflAl Z+2} -0.1232, -0.1149% F-2I5HA| Ueht AFdAl S71H
o] I8 AR YY) FEL wole A oE wHE, of
25 k= F 7R 34 7], AAgAlY = AEE
Ao QI3 AFAIS] o]l efujshz FAlOl, AFAAIE /A

87| 1%t X Qojzdo] Eejste] 719 ARt HYol o B2
e Aol e Aok, AR Ed FF d719Y &
oA B SP8H Erjubz] ol2dh @42 A9 4GS 4E
AZ]3L FEIEEo = 829 S v)E 4= AkEEg -2
A4, 2021). AR F7RES ARAIY A YR FEe
Ve = A RR 31§ Aot YAt FE s FaE gk
ol {83+ A HEo|c}, o]= SEPMEFHA -0,07822 BHQlE o]
AEAFTE BOIEFE 2FYVIA Y0l 8 7Hs80] R
Ao2 Yepyth, £ A YolA L8R 7t EolEthe AL A
9] AAGEE 57l A8l 8= o] Brh=AS
ofsie, A= AHAAL Badol RolAls At 22 ujE
SAF = QITHEET 9, 2022).

A Q9] Ad2E ElE 22 F A4 3=
9] A= SAPMEY 4 SEPMEZEHo|A 242t -1.3214 ¥
-1.4668 2 §-9J81A UEpgon o)z A4 Au|24ty] E3Hert
WEEE 2EY7IR o] 2 FEo| wodE ufdict, 44
HlA AR AH, X4, 71e, Ao F A4 AL 7Rke R
AEIAE AlF8hs AHYolBR w2 FIPIAE 7R glen
AF7IeT AAE BAe Q18 AR 87| wfiEof =%k ¢l
g QlEetE vl o R slal, 4kl 7F 4713l 4Tt Sl
7t AR 48 SRS 2wk FAA Hebdn g
BE 5o8 7AYol fiR|aL AdtE thislrt o2 e o
of A3l 2FAZIAGL A4 Au|AAY ESHET) W A
o7 wuEd, AYuddY A5, SAPMEFIA 0.1416,
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SEPMEZA 0.15552 &EBH71A4 9] E &5 Fo3t &
(1) FAE 7= A o2 FRIx o] Adried S BR3 A
o] Z|419] $53} Hujol] {28 L AFE Aolzhs A&t
= wfe] dapr) =EE Y ol AE 9 7ledt A4
Ar| 24T 0] £ o) HitA|o] BiAsfEctd, AH A
e A3t AT LIS A7) SJeliA et
TS fAsHE AR £ Al AF FAskL 4
2 A 3(clustering) A7 = Agfo] PAlE|ofof & F530E
Atk BEo] olegt Axh= AR gt A Az A/
Arelated variety) Mge] tigt AFH LAE A= AoE
woE, Aucerdolst £ A9 oA 715HeE 45A
2 HFE Yol FibEls g AEE Yulsh=tl(Fren-
ken et al., 2010), 4F}9] H&E3He} st AT d3 =
efof gk ou| 2 348 4= TR 9, 2020). F, ©IF
Atgde] tFEt obd, B ARl Woll A cheket Sk 4
0] Az o2 A3le] 2|9 FAYFE ST
Aeiedate] Anel(Wixe and Andersson, 2017: £33 9,
2019) Z-2 WigtolA] o]3fE <= Sict.

AFAEE 821 F AFUEE SAPMET U SEPMEE
oAl BE 1% £59 f94FE Vet A8 YA
FH B39l v, AFIL ()9 RE2 Yeht, JFIUE
o 2FA7IAH 9 BA = 2710 o AHHAE 7, A
A9 IFEET} YA =F ool =EBfof 2FA7|AH Y &
B2 Bt 8908 ALY = IS AARIY, 3 das
AT EHRE 52 UFUEE 2 W, HERAY =
ARE Qs SR Aol A ¢ HobRitk=
A7 ZA3HFee and Hartley, 2011)2F dA|3tc}, 53] i
A1 E] 7B QTR o] =T} A&H 0B fAHTh=
&S, 2018) 22f3Hd, AFLETL 2FY7IA G v)F]
£ G2 HIAL AYe o dohE, ol xge] ol
Ye7t AYAA golAd 23818 Q=et BF =AY of
5}, AHSA A 58 o717 4= Slrks HollA, 2EA71A199
FEE W5 FA o] gigt 2ok Ahg duE Aw s
7] A T4 2o AR A7, FUdT «o)
59 FFHE SAPMEFA -0.0697, SEPMEF A
-0.07712 JepPgon, 1% &4 $A4 1948 i
o sl o U2 15 4 HY 713, A S ot o
A Qo8 yud=E 219 Yol A FdT7 Eo15HA
AFALe} 3 EAE FA Hok EF o7 S 2>
WEREOIY 7w 8 2 AR E0) A gl A] oedhz Fil
Z(brain drain)& Y3 3G 2| FGoA= vl 71& $20]
S1Etelal 4HY] AR o] AskEl= 22 AHE 2t

T8 FRE UeidlE 82 F AZIEFEA Y FFee
F 7H] BN BE 1% FEste] 28971299 74

138 rREAE, 58 HES (2023)

& 25 8902 BAEQ) o] Ao A7lshE A =
A2ZE] el o R A EA] F4lo2RE Moy 2
A9l A= WS vehf7] et A w2 EgE 9t 17
U EAAZEL. Q1) 51.80] F7}sle] A7} ARl wlet
oot FgofA] WAste, 2|27 A g A7)0 Gk
-8-& F3hhd 2352 A WL fEstal EA7F
3= 7132 4k = QIoHAIRY - AR, 2012). WebA 24
Aol W g SN Tes AR 0] Yars
27| o] B Bgo| Eoprk= d4ol= Fol7t "ast
o, A7isE Aok T Yelo] obd o AA|A, AlslA &
QI A2 AFtElo] 2P 7)ol G vl Ao ST H
271 9l& Role}, =2 HAQ 4%, SEPMEH A FaFeo]
-0.01452 2E971A o] & g3} B(-)9] BAE 7HE A
o2 veht, F2A PAE B2 sk wE Az Fx; Y
o] A2 £2FY7] 7FsAE ¥ & USS AR a8y
WE el Az Qs e HAdo] A o] v A G
oAl AFE Adoh, F33Q SHoA Ad AL A,
AARF 74 AR, B3 AEAES B, AL <
9| o] 5L FAFo 2N FAAH HAL FoAA X9 ¢l
T} ARV FET 5 YR, Bl Aol S3AH
A AR FHER fEE o] BA7F £3EE B9 4
HE 2P 4% Q= Ao 43A YrHKim and Han,
2016). wehA, o] AFte] Avh= wEA de] wE A
o] 27124 9] 7HsAdel vIAE FAH Avprt 24
A aviRct 2 o2 T 4= glon, FF HA AT
g QA Wz} 7k TAE w3 AwRE $&A7 Pas)
ofal & 4= it

(Table 5)&= 94 W24 AEI SAPMEES] 4] (3)of
uet 28 9)7] 7)) & ggof st Sgle] A 71A] &K
Hay, ey, Favha Bafst 23g BojEnt Ay
£ A9 4 B4 A Helo] 2FY7|x ge] Bl 244
o2 QL oJuldh= b, ZPHEIE= B4 A9 U 3734
Hgle] Wshr} o] o] 23t x| G E0] £ R o] E g
off ZHA o2 v YIS oJuisict, ATk S #Hele
vz} o2 (95 B3l IR AsArgsie dgayt
g fdichs A& ukget Zidolct, (Table 5)oflA 2zt wele]
AL EE N Avto] s Aoighel Bt Uehlis Baat
& sy, 54 x9o] 29971 %o] 2 FE2 Y XY
S3ke] F7HA Juargof gt Y8H36.45%) -t g A Ui
oA WA= F14A] 89lo] B oEsE A0 R(63.55%)
Uerdtt, T3 BE AEEQle] Qo] Fa3: oju] FH ATt
] F-2 2P avke] BlF R} ol 2)9e] F1HEA agle v
717832 BAL AU Ao JditErt JPanes 2
P 7= MU B2 AIA66.14%)°] 7HE w9kew,
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Table 5. Average marginal effects

Direct effect Indirect effect Total effect
Variable
Coefficient % Coefficient % Coefficient %

Fiscal independence -0.0080 63.21 -0.0047 36.79 -0.0127 100.00
Economic
i Growth rate of firms -0.0350 6474 -0.0191 3526 -0.0541 100.00

Growth rate of workers -0.0182 6283 -0.0108 3717 -0.029 100.00
- LQ of KSI -0.3749 60.80 02417 3920 06166  100.00
structure Industrial diversity 0.0401 61.19 00254 3881 0.0655 100.00
Demographic _Population density 0.0628 6321 0.0365 36.79 00993  100.00
structure Net migration of youth people -0.0198 64.61 -0.0108 36.39 -0.0306 100.00
Spatial Urbanization area 0.0001 63.77 0.0001 36.23 00002  100.00
structure Road accessibility -0.0029 66.14 -0.0015 3386 -0.0044 100.00
Average effect (%) 63.55 36.45 100.00

ARG 57H(64.74%), AT €015 E(64.61% w2
vebth, 28971A9S 4%k L2 F2A4Y A arrt
7P A et AL g2 S04 A9 okt E2 j
A0l 2BA7IA Y A7|1HFEE e TIEAITIE 8
fglolk= M AARRHE, BHA, 7R Aol Qg 7HRl=
el A A Au|2AY E3HE(39.2%)7F 7Y woteH, Akt
F(38.81%), ALgAF F712(37.17%) <22 YEN, olF
B AT SHA F2 A 44824 il diE A
Aol 27| HES wY B4 ohe} 1 A Hof| 7 2 1t
SANE FEFgoRN QY &EY] 7HsAdole IS v
Z|& 37H4 M9 A Hcontagious effect) & 3%k 74 29
e AT = Qo

V. 22 H AAH

£ Ats A= 22670 7|12AAGAE L2 wo]A|gE
H(Bayesian Approach)oll 7[¥H51al, AAEEE Z 23 (Probit)
45 Flote 37 Z2Y] 23 (Spatial Probit Model)2 2-83}
o] 2E7IAY0] E FEE wol= A 29L& A5
t}, o] Ate] EAANE S8 vh2a A,

2EA7IAG L 1352(9.7%) 22 + DY 7|2 TA
66,3%7t 271X eFstact. 2F7IA A FHA &
E vl o] AdRe] JFEo|glon, 53] GRS 3HS
SERAL Q= FHA ol FEHA= ALE YEst &
A71A Q9] 2R S Telslr] ffal LISA £42 AR 43,
27|14 e FeLE = FEY AR 55 YoM B4
Ha glglon], YR FERoAE FAZHQ i AHFA
o] BE3IaL vk S FUE = AU, wEhA] FF 4
A71A S SeliE = vl Ao Sjg 4= glon, ol
T 4 e E v de] FHE EHEE A7|HeR 1

2Aopsial M FS3E o A= Wk

T 22 By HE5h] 27| 0] 2 BES 74
g2, M wEANE ulshe SRR At F
AF frelde FHsle] 2H7IA| 0] 2 BHES T A9
FNBA 8RloE YL WAL, FH A GAE g o= A
TAgso] Qo MFANE Ul Sl AR YE
ot 2PA7IAG0] B 7He A B0l 8 EE ARt A
AHE, F2 ARAl S71, W2 L8R 3718, B2 A4
AHI2AE] SOHE, B2 ARG, dASE olste] W2 ¢
THE, W2 PRI 0158, W2 A7, FoR =2
Ao s =gt 2EH7IAH0] 2 B8 oig S
o] Al 7HA] Btz &Rt A, ]2 2E9)7) 2ol 2 A
O 71 2 9% A= WU =2 FTYolnen, ol
Age] 2 Hd jEPt el A gl ohA| :7HA Q) WekE
Wohs APISaRE QIaf Aol of=gtef whd 4= lrh= 3
2 AARITE ?HE, 1 A AS3 FHE 0B FEAEste
HA o2 mgans sk A0 9FEe 7 2 |
A2 R4 A B2 B3] 02 e

A ANE EU2 YA AAPEE AASHE ot AT &
AR G2 W2 AHAEER As) AP 72| o4t 2ot
A 70 Aofo] w2 ALH o2 FFAHIAE HF5
of2} ARkl ARsfgiet. uhebA] 2B 71A ] FAA Fof
AL sl BA1H Ade B i A AR
78 27733 S1/82 Zeshe BAER oYzt Ade] o
SHE A Ydhe B #4520 8T AR AHET E
3 AR 25U A Wl 7199 /RS A5 Al ol 7]
U2 o= AAEE AlF, FAF A d=et 21, g 94
A 2 2L vpshs 5 TR A PgEE #38
k. olEfRt 719 ol 3 B2 T3] 719 olE &olst
Al 3k 8782 vhashs AR oqA Hlofu, 71hE0] YAIE &3
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