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Analysis of the Impact of Land Use Mix on Population Density and Economic

Productivity in Non—Metropolitan Cities and Counties
: Focusing on Spatial Regression Models

42 . ojEs"
Park, Keun-Oh - Lee, Chun-Ho

Abstract

This study empirically analyzes the relationship between land use mix and population density (as of 2025) and per capita
GRDP (as of 2022) across 122 non-metropolitan cities and counties, using building register data and calculating Relative
Entropy (R.E.) based on the floor area of six sectors (residential, commercial/service, office/knowledge, manufacturing/
logistics, agriculture/livestock, public/other). Complementary indicators such as the Gini coefficient (G) and normalized
Herfindahl-Hirschman Index (HHI*) were also employed. The analysis shows that entropy has a strong negative correlation
with the Gini coefficient (r=-0.831) and HHI* (r=-0.828), while exhibiting a weak positive correlation with per capita GRDP
(r=0.166). K-means clustering classified the regions into three types: high-diversity balanced (48), medium-diversity mixed
(47), and low-diversity concentrated (27). High-diversity regions demonstrated advantages in economic vitality and spatial
balance. Global Moran's | analysis confirmed significant spatial autocorrelation for entropy (0.401) and per capita GRDP
(0.258), while LISA analysis revealed High-High clusters in northern Chungcheongnam-do and Low-Low clusters in inland
Jeollanam-do and Gyeongsangnam-do. OLS regression indicated that entropy had a significant positive effect on per
capita GRDP (B=37.09, p<0.05), though explanatory power was low (R*=0.039). Applying the Spatial Lag Model revealed
strong spatial dependence (p=0.300, p<0.001), with explanatory power improving substantially (R?=0.138). Based on
these findings, the study proposes land use planning strategies such as setting an entropy target of 0.8 or higher, balanced
development of residential, commercial, and office sectors, compact development promotion, and establishment of
interregional cooperation systems.
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Table 1. Industry classification criteria for land use mix

iE EEE(0flAl)

Division Inclusion uses (Examples)
CISFE, OO F3E, ChMlchet, iR,

=) OE &

Single-family homes, Multi-family homes,

Dwelling Multi-generational homes, Townhouses,
Apartments, etc.
H1-28 R A, HOHAKY, SHIALY,
A/ M| A PEAEE
Commerce/ Tstand 2nd class neighborhood living
Services facilities, Sales facilities, Lodging facilities,
Entertainment facilities, etc.
HRAIEALRL), USKGFAL, Az §
HFE/K[A Business facilities (offices),
Work/Knowledge  Educational and research facilities,
Medical facilities, etc.

- 3, FOME 2L, ASARUEAIE &
NE/ER Factories, Warehouse facilities
Manufacturing/ b s ’
Logistics Transportation faC||it|efs,_ _

Automobile-related facilities, etc.
SEMNEE 52 % A2 HEAEUIEEIRA, SA S)
Agriculture and Animal and plant-related facilities
livestock related (Greenhouses, Livestock sheds, etc))
SSYFAL, Zat- T 2B, BUAE,
oo TAAE S
S3/7|et

Public business facilities, Cultural,
assembly, and sports facilities,
Religious facilities, Military facilities, etc.

Public/Other
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GRDP = o+ BENTRO + BAgri +¢ ®
(Agri: BHAHA AF vlE, e 2AH))

2) BTt ZE 9 SZHXH 2

OLS 27| A}l oigt Moran's I H7-& AAISHA F7 217
Ao EQE FRIT ¥, GeoDaF T8319] LISA #4202
T-IUHH)- A-A(LL) F2LEE AEsigct. 33 A71Vdee
2As7] A3l A=+ HMLE) 71i 33t A1) 2EE A
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1) 7184

Bl 1227] Al 29 F8 24 W gigh 7|54 A
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2 3 E9 THEE e, HEgHAAA, 0.441)2 H
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Table 2. Descriptive statistics for key analysis variables (122
cities and counties outside the metropolitan area)

= HEEHI}

s a4 mE ST
Variables Number Mean Yonation Minimum Maximum
YlE2I|(RE)

Entropy 122 0708 0082 0441 0.869
A A(G)

Gini 122 0500 0107 0193 0712
coefficient

HHI* 122 0248 0096 0.051 0612
=L

Population

density 122 2487 4723 184 39052
(people/km?)

19/<f GRDP

GRORp 122 384 147 261 887
capita

(million won)
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(skewness=1.82) ZAgFo] vepdtt, oo ue} FF|E A oA
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HIREE 1227] Al-9) AERE(ENTRO), AYARG),
HHI* 7+ 3H8AE 248 & (Table 3ol A|AIFHc E
2= AUA e} 733 22 448r=-0.831, p<0.01), HHI*}
= 735t 20 A4 Hr=-0.828, p<0.01)& Ec},

ol JEZN7L 52 N YYrE S5 dHE EX B
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ojgte}, B2 AUAS$e HHI* Zolle 7235 o] A
(r=0.838)0] ERI=e], F AFE X7t FARE @S 223t
PSS Uk

NEZ T} 1219 GRDPL] 92 AF¥Hr =0.166, p<0,1)}2 734
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37| gitt, JEZue} QIFYE 7k oFFt 30 Aer=-0,144)
2 B3t AF 5ol 23] B4 S S4Q TUSE 243}
of tkdE ASIE £ S-S BY Eof. AFAIQFEE
3,0368/km?, NEZ] 0,493)2F FEA| (L% 3,905 /km?,
AEZ5 0.684)= o] AL B A2, &2 YEofE B
3taL FA4A 7169 AEFE FFo] S Tk RS AsiaL
U Y53t

ARt H@#B)2] Btk vlael A A9 AEZ 1] H0,714)
o] w(0,700) 2.0}k $31, ZUA0,491 vs, 0.514)2F HHI*(0.240
vs. 0.259)% 0] © A Yeisict, 53] Q-dEo) A Al(S11.1
H/km?)7t 2(87.5%8 /km?) 2] oF 5,840l @8l= AXE Bo|, =
A3 23 EXol g tjekdo] 719stAl dAES gRlstsct

Table 3. Pearson correlation coefficient between analysis

variables

XL gz 188
e diEZn|  Gini HHi= Popula-  conp
Variables Entropy coeffici- tion per

ent density capita

ASRI|RE) 1.000 -0831** -0828* -0144 0.166"
Entropy ) ’ ’ ’ )
XILAISG)
Gini 1.000 0838 0121 -0.1497
coefficient
HHI* 1.000 0.098 -0.142
ot
Population 1.000 0.183*
density
121= GRDP
GRDP per 1.000

capita

Tp<0.1, #p<0.05, #p<0.01, #4p<0.001
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Table 4. Key indicators for the top 10 and bottom 10 cities and counties by entropy

o Al-29 AE2m| KiL|As HHI* FREM
Division City/County Entropy  Gini coefficient Key features
ol 10 oo HEY-sY-ud 78
%‘4 ]{"4 Mun ec?njq—?i_gGMeon buk 0869 0218 0112  Balance between manufacturing, agriculture,
P L B and tourism
49129 z= za| 2k HelA 37 =t
Top 2 Pohang-si, Gyeongbuk 0o He2h H11E Steel, service, and housing complex
ML A=Y 28
AlQ o = x [==
%‘4 214 Gveon g;?gtlon bl 0857 0.241 0131  Mix of historical tourism, manufacturing, and
P YRORGILE S oy ang agriculture
AFS R SAE A 7]8h
A9 49) E OMIA Fpininal: £ 2 s
Top 4 Asan-si, Chungnam 0.849 0244 0.128  The foundation of the automobile industry and
innovation city
8712} SIAIEA|, S0 kTS
o] O X‘I K *'. —||__ =1 : |:||__|_
49159 : "H LiRAl 0842 0253 0051  Bitgaram innovation city, A balance between
Top 5 Naju-si, Jeonnam : :
agriculture and advanced technologies
- TN e A0 TS
SH 19 A H™ A JdH C2dH Bs ]
Bottom 1 Geoje-si, Gyeongnam 0441 0.598 0512 Concentration of a single industry such as
shipbuilding
5191 29 M FEA| SuXl 7ls IS
Bottom 2 Jeonju-si, Jeonbuk 04 (591 g Over-concentration of central functions
) DY AY B X
3191 39 B2 oyR S i -
Bottom 3 Danyang-gun, Chungbuk 0.499 0.563 0.461  Simple structures such as tourism and
quarrying
59| 491 de S3A FALLHOIZHE
Bottom 4  Tongyeong-si, Gyeongnam 95610 BhsA e Dual concentration of fisheries and tourism
5191 59 28 5N B0 IS BS
Bottom b Chuncheon-si, Gangwon 4512 b Helb Imbalance of public and educational functions

TR0 73 w2 A a0 cheld & 713t Aol

ohA 3H9) Al 22 5 AH = A1 Akl olgt 3}
g 2k, AAA0.441) = 2AY TS O A F22
HHI*7} 051200 930, €572 A 23] 3 Ex|ol&
S & HHI*7}0.612% B|iLA &2 oo}, H4](0.493)+= H]
e g B4 F sUQlele B78a, 44 7169 =
S RFoE A AT T2 XY L& vjA] EFFo| JER
HE Wi 943 ARhe Bt

3. AI-2E UERL| R EF

EEIAERTH), AYARG), A58 HHI* A A #E &
838l K-B S2EYk=3)02 vlsEd 1227 A&
A ez ERstad. 3 92 £ 42 WY
(Elbow Method)2} 453 A<=(Silhouette Coefficient)& &
3f k=322 AA5}HHTable 5),

achdd BB, 39.3%) AERT7H0.79 $E2E ¥
3L AFE AE(G, HHIF)7F Rok, vhekst =7k 73 A viA|
A& 7Hs3 B3t FRE A ol Al AR JAE
Az 7|8k gl FESe BE-SEH FF SE5iH,

GAEA IR F7H2R) 715 TRt ol Foldl A qE E3t
=t

SIS EJFUTN, 38.5%)02 hFH0l $7 +E0E A
S} Ay FolAY BET EAJY A A Fo| toltt, ofF
A2 A Adgrlef 3w, A A offte] upet acef
Yo THsIAY Ao HPE < e B71-
Sik ki p

At AT, 22.1%)2 574 AHdold A3 Aefe.
2 QI8 Ex)olge] Tz FoF A|olrt, olF A H2 =t
Fo| FEAH, FFAA Y XY = o2} Aol Al
23] 75 AR YE Al 2(AF, 9, 4 S A Al
FA-ZAA, 9. A 8ol o] £330l AFEL

1=

i
= -

HI
HI

"

4, 29|

1919 GRDPE} EX|o]g EFE(UERY) FAAHE
(Choropleth Map)E B3}, F ¥4=2] 37t wfjglo] g &
= %‘@%qﬂ:igure 3, Figure 4).” 1903 GRDP7} 7P @
2H277) AR F2 HlRed w4 Ao 23, A
Egur} 7P W 70 A%) QA WS- Sl g A
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Table 5. Results of classification of land use mix types by city and county

AE2m|
7 oz
Category

GHZ HHI*

average

O 1oty
wed
Type of high
diversity
balanced

0.790 0.380 0.140

Entropy G average average

FREYUUEXY
Key features and representative regions

(I 511 S W2 78 77)
(Balanced structure of high diversity and low concentration)
e 22, T FE2, Y Tl e LA MY 5, fE Fok, He 24
T e fAl, B oAl M SUZ, A e, Ay 2eat, M H42 HH 28
e S, g o, M et 85 38T 55 AFALES EFALEH BT,
S MUAL S OMAL B M|, B 47, 4 UUZ, ZH B, 248 Yo,
R EUAL 2R TET, B, 2 H A4 45 ML S FALEE 0,
45 UL EE 2N 2 4FA FE USAL 35 GFA, = ST, A= 0T,
gjéEEQ%QEE@%E@M@HH%&@H%%M@H&%E@H%&M
ors
Gangjin-gun, Gokseong-gun, Gurye-gun, Naju-si, Damyang-gun, Muan-gun,
Boseong-gun, Suncheon-si, Yeosu-si, Yeonggwang-gun, Yeongam-gun,
Wando-gun, Jangseong-gun, Jangheung-gun, Hampyeong-gun, Haenam-gun,
Hwasun-gun in Jeonnam-do;
Eumseong-gun, Cheongju-si, Chungju-si in Chungbuk-do; Dangjin-si, Seosan-si,
Asan-si, Cheonan-si, Hongseong-gun in Chungnam-do; Yangyang-gun,
Yeongwol-gun, Jeongseon-gun, Taebaek-si, Pyeongchang-gun, Hongcheon-gun,
Hoengseong-gun in Gangwon-do; Gyeongsan-si, Gyeongju-si, Gumi-si, Gimcheon-si,
Mungyeong-si, Sangju-si, Andong-si, Yeongju-si, Yeongcheon-si, Yecheon-gun,
Cheongdo-gun, Chilgok-gun, Pohang-si in Gyeongbuk-do; Namhae-gun, Miryang-si,
Sancheong-gun Yangsan-si, Hadong-gun in Gyeongnam-do
£ 487} Atotal of 48

Q501

Type of 0.690 0.530 0.270

mixed
diversity

@235 BN Tk He| K%

(A region of urban-rural transition, with a mixture of balance and concentration)
TS ZUAL TS AN, TS 252, B WEAlL MY 182 T g, B =24,
e MO, B 2ieat, 85 952, &5 202, 55 HAA 85 582, 85 215,
S 3T, B S Y =M, 5 B8, S R0z, 8 M SH Mz,
Y SUT, SR, JE ZEAL T IHT U SolAlL ZH AN, 2 YT
AN, 2 B J¥ SN, d= 18E, A5 45 4= 2 dY ndE
def ZolAl, 2 S8 2 YA, 3 SSA, 2 ST HF AL HF MAZA
Gunsan-si, Gimje-si, Wanju-gun, and Jeongeup-si in Jeonbuk-do; Goheung-gun,
Gwangyang-si, Mokpo-si, Sinan-gun, and Jindo-gun in Jeonnam-do;
Yeongdong-gun, Okcheon-gun, Jecheon-si, Jeungpyeong-gun, and Jincheon-gun
in Chungbuk-do; Gongju-si, Geumsan-gun, Nonsan-si, Boryeong-si, Buyeo-gun,
Seocheon-gun, Yesan-gun, Cheongyang-gun, and Taean-gun in Chungnam-do;
Gangneung-si, Goseong-gun, Donghae-si, Samcheok-si, Yanggu-gun, Inje-gun,
Cheorwon-gun, and Hwacheon-gun in Gangwon-do; Goryeong-gun, Seongju-gun,
and Uljin-gun in Gyeongbuk-do; Goseong-gun, Gimhae-si, Changnyeong-gun,
Changwon-si, Tongyeong-si, and Hapcheon-gun in Gyeongnam-do; Jeju-si,
Seogwipo-si in Jeju-do

£ 477 Atotal of 47

@ AN
=8

Type of
low-diversity
concentration

0.680 0.680 0.420

(53 85 U3 E5, R 7X)

(Strong concentration of specific purposes and structures of imbalance and
vulnerability)

5 0T, TS HEA,L NS B5E, HS FOE, S o 87 TS ML S AT,

= Yo, TS TFA, M8 20, 35 AT, &= HdE, S5 B2 SH ABA
HHLTA, JE BFAL JE ETN, = S, 35 A9, 4= YT 5 282

A= odt, 3= a2 Y A, AR Y YEE 3 TFAL EE AEAL

de g, 3 g

Gochang-gun, Namwon-si, Muju-gun, Buan-gun, Sunchang-gun, Iksan-si, Imsil-gun,
Jangsu-gun, Jeonju-si, and Jinan-gun in Jeonbuk-do; Goesan-gun, Danyang-gun,
and Boeun-gun in Chungbuk-do; Gyeryong-si in Chungnam-do; Sokcho-si, Wonju-si,
and Chuncheon-si in Gangwon-do; Bonghwa-gun, Yeongdeok-gun, Yeongyang-gun,
Ulleung-gun, Uiseong-gun, and Cheongsong-gun in Gyeongbuk-do; Geoje-si,
Geochang-gun, Uiryeong-gun, Jinju-si, Sacheon-si, Haman-gun, and Hamyang-gun
in Gyeongnam-do

& 277 Atotal of 27

= =
= =
= =
= =

Aol FFH e 4TS ZAh

JE} E 940] B BEol 223 vk Xjo] = Exfatet,

48 TEEAE, X612 MAZ (2026)

1915 GRDP7} 714 & 700l &8s A2 2370] Batsh
B, o5 RS S HR(FR - AL A2 4RI W %]
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GRDP
[24.486 : 30,549] (27)
[30.862 : 36.390] (28)
[ [36.936 : 44.483] (27)
I (44583 : 49.547] (32)
I (50.216 : 128.807] (23)
I undefined (127)

ENTRO

C[0.441 : 0.6271 (27)

[0.628 : 0.685] (28)

[0 (0,687 : 0.743] (27)

0 [0.749: 0,795] (28)

B [0.798 : 0.868] (27)
B undefined (127)

Figure 4. Cloropleth map of land use mix

o]l FAFE W AERH7} 2 A A2 ojkrt FA B2
Helol AA BEIITE ol AR Tl Al Aol A%
AU o SIS ehdS AARSH, & EXol Tt ol
73 /3] R 20X FEEL oPdZ Hof Fo,

53], 28 7 At AAEF- 35 97 B2 A==}
EFoole 78kl 199 GRDPE $7 0l vEd, o
o] A HE HgEle Hle At =S A A4, 1E Y=
2t & F7H 70| LaE AARI W= S T
Al E AERE7E S FEUE gt A2 YAE

3 1919 GRDP7} A= 2|3l o] Eiich, o= 9 of® 4k
¢ 9A7t @713 o2 GRDPE 34 Eold¥ & 38 2o
FAE, B71E 2% 7Fe A SRoME BEA0LS e I
BES= flgo] Yasith= A& AIARITH

5. 3 X7l 24

1) TE St X7l Moran's | 24

2l A9 1919 GRDP2} IEZT|of djg] A<
Moran’s IE AFE?F 43}, & ¥4 B FAA 0= §-ou|gh ¢
9] F7 A7) o] Ik Ik Table 6).

ol F ¥ BE AP A o2 fARRE gHE 7H A g Eo] A=
QHste] EejAEHE FAsH: BFol A2 e

AEZ1 2] Moran’s 1(0,401)7} 191 GRDP(0,258) 5.t} =
U= AL, AARE A 313 A3 2ot A A9
ARG B 78S 9uight, Moran AR =4 F W Z5
1AHEHA(High-High)# 3AHEH(Low-Low)ell o] FFEat
37419 71&717} (422 veht 371 28t F8lo] &
A& A2 o2 gRlslsichFigure 5, Figure 6).

Table 6. Global Moran's | analysis results

e

Variable Moran'sl Z-score p-value
1215 GRDP(In &)

GRDP per capita 0258 4821  <0.001
EX|0|8 Egl=(dE=20]) B i - o

Land use mix (Entropy)

Note: #(Queen) Q17 7|3 Z7t 74Ex| HE AR
Using queen adjacency-based spatial weighting matrix

Moran's I: 0.258 (isolates in weights are removed)
0 -

o i e
o

lagged GRDP

GRDP
Figure 5. GRDP Moran's scatterplot
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Moran’s I: 0.401 (isolates in weights are removed)

o
-~

oi

1.60

lagged ENTRO
0.50

-0.60

=1 70

2.80

-0.60 0.50 1.60 2.70
ENTRO
Figure 6. ENTRO Moran's scatterplot

'280 -1.70

o|A Y 7t F3F AV FEe] EAl= OIS 3242 =34
7VEE SINBIER, 33t AAHE BAA0E BYstle ¥
TAARF(SIM)S £¢lo] SAHcR BHAYS ou)di,
EZE A Al-22 EFE GRDP7H AE AFEE 9ujshe
o] A¥h=, B Al Arede] AY I F 3 g Aol
5 B2 S AAShe HAlE] Tl

2) ZXIA Bt Xp7 |42 LSA B4

A% Moran's [ £49] A5 Bso, o]l= X HofjA 37+
2 0] FAHEAE FAF LR Hetslr| $3f LISA(Local
Indicators of Spatial Association) 412 AA89} LISA
£ 2 A%°] High-High(HH), Low-Low (LL), High-
Low(HL), Low-High(LH) Z&]2E 5 otjof] £3h=A& 54
Z o7 gEgitt,

AEZH(ENTRO)Y] LISA 4 A7, TAZHCE Jou|3t
HH E82E 15717} 238 YF(det- okt 91, FEaE
Al 327 1), A FAR A Gl FAE A, ol XYL o
AR 7Rk 2 FY EXoE FRE FR0M AT Al
A A3 Y3 9ok, ¥ LL S84 1671 258 9 Ad U
F A9 AR F4H0, W& tiol 9 AgE 2l
E FEA oz AE o 312 B ErhFigure 7.

1219 GRDP] LISA #4041 HH S22=H7M)7 59
B8 TR (FH - A4 e dddefl AFEA ot ol
oot A2y 7]9ke] AAEE ] siF A el kA 33 = o
U2 vehdict, 1L SAEHGEME A WS Ao a7tEE
X8 A A 490 F7HA 11ASHE Kol ErHFigure 8),

5 A9 LISA 48 T, 39 57 A2 AEEY

50 TEEAE, M6 MAZ (2026)

ENTRO

Mot Sianificant (97)
Il High-High (15)
W Low-Low (16
B LovwHigh (3}
I High-Low (1)
W Undefined (132)

Figure 7. LISA map of land use mix

GROP
Mot Sianificant (116)

[ High-High (7)

Il Low-Low (5)

[ Low-Hiah (1)

[T High-Low (3)

Wl Undefined (132)

Figure 8. LISA map of GDP per capita

¢} GRDP BFolA HH S#2E7t S o] vled ZA 4
7] 4 Aoz BRIEIKTable 7). ©] A¥S tiE A=Y
S (EHAE R, A2 okt Bt 48 ARl EXolg
Fx7F FE3he AR, o2 v d W BYE A2
4 Qick,

v, A A WS 4% A9 F A®E ZRoA LL 24
2E7F Ve Tk AA| gate] o)F Fedol FEeR
AT Agodolt, o] A9 AAQ A XY B ¥
& 53 12 AAgo] Al FSit

3] HH @€}t 1L 2289 &3 FAV} 435
AA|, AE-7d 7A A2elA T30l FA=E e, B3 73
AE 9 93 EXo|8A Y] LA 73] AAkgi, o]
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Table 7. Summary of LISA cluster analysis results for ENTRO

and GRDP
HH i
biE: SaAE AL zQ x|
Characteristic HH LL Major areas
cluster  cluster

HH S8 d-SH8 e HHF
/LLH=FH US
HH: Chungcheong Region,
Southeastern Region

of| :

Eﬁlg 1574 167 and Southwestern of
Jeonnam-do /
LL Inland Areas of
Jeonbuk-do and
Gyeongnam-do
HH: St SA (I AR-FHh
/L EH U=

ol (e
E;ESPGF::[:P e 5 HH: Northwestern of
capita P Chungnam-do (Dangjin-si,

Seosan-si, Cheonan-si) /
LL: Inland Jeonnam-do

AAE wet d7bAE] Sgo] 2R A9, Mk 134
X A ATFY - AAA A 210 Beks g 728 4
ASke Aol Sael A4 B3HE Fol o Ego] @ Aol

6. 2FEA 2t
1) OLS 3|24

OLS 3|HEA A3 (Table 8)9fl A|AIgH}, AEZ3](ENTRO)
£ 1913 GRDPof| BAIFLE F-ou|gt oFe] H3HB=237.09,

p=0.020)& | Ao Yepdrt ol g 2] $YE
0 AEZ1]7}0.1 S S7F Wuicth 199 GRDP7F oF 3,79
T S7Fske EHE iRl Al A7)= AR ¢hont, B
B9 A 29 (R?=0.039)°] v Rot AERZT] of2|of
GRDPE AW3h= the 89180] 93] B33 AXRI

AR A, JAe F4+4d A% (Jarque-Bera=409.31,
p<0.000)°l1A] 7+ 7Hdo] $IR=| 1L, Breusch-Pagan H7
(BP=6.18, p<0.01)94] o&1tgo] Bl= et E3F OLS &
Zpof| gk Moran’s 1=0.257(p<0.001)2 7% 37+ A7)4380]
e, OLS 39| 7Pgo] H3k2 o= H-A] F3hE 215
. ole 33 AVFEE AR R AR5k 33t 2 RgY
EQo] TAH o2 WA YL ofvlith,

2) 32 X|H 2E(SLM) 24

-4 A4 E@(Spatial Lag Model, SIM)Z 83t 3
(Table 8114, ¥t ZA71dH A5 p=0.300(p<0.001)°] 73}
A oS B ol §4 Al 199 GRDP7H QI
Al- 59 Bt GRDPo| 28] foujshA] F3E W< 9]
g}, &, g A|Ygo| FA|F R WHsH U A9 A dxt
& dEle $74 sgE i spatial spillover)7t AF2 o2
gl Aol

AEZH ] 25 FiH= OLS(PB=37.09)14 SLM(B=29.05)
o ofptE|glon, AAF R £E(p=0.053)22 3| %
o] W e FABIAL i, ol A E4E SASkL Y
H AEZu 0 SR FaFeo] thi FolEAN 1 1A

Table 8. Comparison of OLS regression and Spatial Lag Model (SLM)

o - 22 xj2t 2H(SLM)

ltem Spatial Lag Model

H4(0) - .

Constant 17451 (4.231) 10.191 (3.892)

QIEZM|(ENTRO, ) . )

- 37.092 (15.762) 20.048 (14.971)

SIS AR (p) _ ok

Spatial Lag Factor 0.300 (0.089)

R? 0.039 0138

Log likelihood -586.169 -580.125

AlC 1,176.34 1,166.25

Breusch-Pagan(0 [2AH) _— .

(Heteroscedasticity) 6.180™ (p=0.013) 3.6281 (p=0.057)

Jarque-Bera(&4) . ]

(Regularity) 409.31"* (p<0.001)

LR test(37t 2l&H) B -

(Spatial dependence) 12.088™* (p<0.001)
; v

Moran's 1(OLS Zt&f) 0.257% (0<0.001) .

(OLS residuals)

Tp<0.1, *p<0.05, *p<0.01, **p<0.001 / B Q2 HELX} The figures in parentheses are standard errors.
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WYL A B Erf 239 A9 R*=0,039914
R2=0,1382 3uf o|4t 3pAtE|glon, AICE 1176,349)4]
1166.252 A 7H4A% ] SLM®] OLSELH A =31 BgQ]
< Felstgint, o]lEAMd A (Breusch- Pagan)E p=0.0572
2A3tE|of o] FA F AqHgo] AjHA o2 FHAE It

3) OLS vs. SLM 28 H|w & 34

T nyo] n|ug B3l o3 2 32T P8 =&Y &
ek, AA, 37 A7VITHE FAG OLSE AleE Ak 2%
(Overestimation)dl= 20| ltf. ENTROS A7}
OLS(37.09)°l4] SLM(29.05) 2.2 74t AL AR g3} 37+
2 mhgofl Qg Y-S SJulgict, 4, SLM<] R? #40.039—
0.138) 3714 ej&4o| A GAA] 479 oF 10%pE F71H3L.
2 A9 Yehdct, ol A Al- 7] A A%l 7
A7) B8 Exo]lg EAuFolU 32T AR Al
A, AEZu o] Y T3P} FAH F2(p=0.053) FELZ
ks AL, ¥4 oFaIE FAIR o] T EX|olg &
e A7 A S AA ot E-FQ 71oE ke 2E 9o
gich, oot o] Azle] BAlH e AdiF oz ofste], T
ke 2 GRDPE AWk T A8 BA R 3713 459
£4, A =&, A Wist § ohF aglo] P og gl
B4 dAYEE YrYgehs 2ot Just myo] Wasict

4) BN Zat 5§ 2 =9|

£ e 4 AE TS, Bl A8 ER|o]§ &
et A A At 7ol SAACE feluldh o BA7}
EA5h, o] WA= 73 37 SRS EHB L YTYELES F
3 P k= 7o) ASA 0= FIE

#4 YA g5y 2o @ AEZne JFE ARG,
HHI*) 7} 7% 9438 22 vieed Al 2olA gqgdat
0| ANk BEo R ZAol= FRA S HA F4. @ 1L
OFAAE A9 A 2 9l vt £ +F wix)7}
A AL}t A g 8 FFoR o]ojirh= o] 23 WAIE AF
tlolg 2 Sugc}, @ 7%t F7F A7) HIAEZ T Moran's
1=0.401)2F SLMefA] 215 37t A1A Al=(p=0.300)= vl
T Al- 29 WAl A% dEE0] S-S Ho £, ol= 34
4 3 EX0l8AYY F7H] g§AS sk AF
2 &A7F "

31 o BAJofA] It JIER Y 7he ofst &9 43
(r=-0,144)2 ol o2 WFOE, ol ot dj4of F¢7}
Fasit}, o= vl A QI HFo] RE=A] Tkt EX|o]
B2 BRHA] fh=th= S AR, 23812 F4A] 7159
IAFFFA, 244 5] B 859 v|FE g IS
2= GAF o] HASkaL Qi ol Ted] JI-E R

52 TEEAE, H61H MAZ (2026)

£ AR, gttt 71sd @ A8 Fshs A A
eo] WaghE AARITE

V. 22 " AAF

2 d7E e 12270 Al & R EXolE Ej
(did dEZ)7t 7= 9 109 GRDP| ) A= 93
ASH oz BAson, £a Fike ot Z,

A, AEZ)E= AYAE(=-0.831) D HHI*(r =-0.828)2}
733 SO ABE B, EXol89] Rt AFErt ARk
T2 A A2 ERIsT

A, KB+ Se2HPoR YA FEsl) - T3
477)) - ArF B 7702 Al G350l AEE gl e, It
Al- o] A F7E S S-HE Ve

AR, A9 Moran’s I 2404 IE=23(0.401)9} 1919
GRDP(0.258) 25 f-2]u]gt <ke] 37t Ap7|Ade] 1=,
LISA EAojlA] S B5= HH, A4 49 WS LL E824H
£ 34339k

dA, OLS 3HolA AEZH7} 1919 GRDP| 49 I
(B=37.09, p<0.05)2 v]HoH Aol Wkom(R?*=0.039),
T AA 2y A8 Al FH] 9E4(p=0.300, p<0.001)°] 7
1A ERI= L Aol A FAEUTHR?=0.138).

E A9 4 A vleed dFEHE Y3 EXol8A
3] o] th3at 22 A golE AlEich

HA, AEZ T E3x2] dAolct, auctekdy A9 B A
E2u(0,79)5 FaLste, vl Al EXol8A8Q FF
2 BRE dEZY (.8 oo AT AL Ao} BE3A
ol Al -2l dhisfirle 9A1A 748 2EWS Y8k, SEAY
W7t Aol AEZ T E ZFA7] S AEY Bavt gt

A, FA- 4L 9F 7159 48 Adolct, At d Al-
HAERT] <0,58)2> T 41 HAFolU AFH Aoz B
ol-go] TrdztE|o] St B 752 AZH & ujA|sle] T
TE w¥olil A A t3tE Ersjof 3tH, TAIA
YA QAT EFEE LS A A-BIhe iete] Aty
ojct,

AR, 3748 o EAE g 3 FE 7sloldt. 71 A
A ZolA] Bl 75t 37 2E4d(p=0.3001> T A
o] Yo 2= A7 U Quldict. &3] d71AE 5
¥ 71¥ke] 239 AAIE =9l A EXol g E=E 4 &
2 §g3la, HHS LL E82H9 34 A ge 4 98 o
o3 HAsh= Heko] Wasitt,

A, 45 EE B3 228 WRolt, Bl A2 W
2 AFUE(HE 248.7H/km?)9t EX[0|] EtH2 EA] A%
£ 2% 18] Aot 71E AP Y| B L E113)
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3L 2 A7EE AAIBHE U5 7 (Compact Development)
AFo] g}

ol e oA o IR B B 2 ] L A o R e R
AR & FA - AEehL, S E oA Agke ¢
g 8= tstE A Ysiy, AT AF AT 39 8
gg Fol = Ak feshs APdskE o] "asi

A8 oz E A9 I 24 dife vleEdY 2Y
SR} E Al 29 PE ARl ohd, I A3 A
A2 g FHF EX|o]§ HA3Fo|A vHEEE AARICE B
F Y 773 w7, diat- AE FEEY =2lollA EA
ol-gA o] AAA AYRE FEch= WY FHOE thFoA
oF g Zoj},

2 A o3 22 A E xsh, 3% AE e B
= Zavt sidh A, SUAE B4 Aol & A
SUAH ] Jhd Ao A BAE dUsHA A58k dl
AL Qlek. AIAIE 9d HlolHE &-8sto] EX|ol§ e
H3l7F 1919 GRDPO| v]2)= 4714 ¢Qlah 95 Y5 Al
AE A7 dasiet,

A4, v|A1A A9 dasdoltt, Al ©91e] AAF 240
AFstgenz &5 &9 vnlAF g1k £40] a5,
53] FY Al ollA = Al7FA|9F & A 7He] T Zjo]
7h & & Slon, ol Bige At Ao A AadE w
o = e,

A, A Hee gdolt}, E A EXo]8 £k}
GRDPY] of#gF BAo] AFsIH o, wE Az}, 2o 4
T2, AH AL =E, A3 AP e F ST 5A HeE 2%
cthis Ry o g ske art i},

A, A7 dAe] Wago|rt, AFA 2= A9E §
Ao} A=z ek 23] oldfisl] of iz, Al de}
A% UEHE 58 44 A48 Haste 2 A9 e
AZE T vt ol

upRjgte 2 JIERD] A9 v U | S9e] A3 2
#e A7 Basi, £ A4 AEENT} 5255 BA A
o] FHAUE AFsIH o, NER7} FHF 3o 24
S A AEY AT FAEA {5k EA= QT EAEAI7}
AEg Aol = g, FF dtoliles AEZTY 2|
ZAAYAS 7] ulAlR B4 AF A B 7 7165 A AP
& 2g A4 £ A9 Apdo] Wad Tart it

. 2 Ailbe 7I28eE HeEHe Al-2E ez 5t flen,
Hl=ER9 A- 22 1227002 #HAHY FA=E 137700/t &
137709] SHAY ZAl= Al ZSAL TERA| FOAL Bl U
= 16749 #HTE ;L5 =X(0(Ct,

10.

11.

A=
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