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The Impact of Urban Commercial District Structure
on Tourism Performance in Incheon:

A Comparative Analysis of Domestic and International Tourists
at the Administrative Dong Level

Ko, Hyeon-Jong Ph.D. Candidate, Department of Public Administration & Graduate School
of Governance, Sungkyunkwan University

Jang, Ye-Won Researcher, Department of Policy Planning, Korea Bioinformation Center,
Korea Research Institute of Bioscience and Biotechnology

This study employs GIS-based spatial analysis to investigate the relationship between
the spatial distribution characteristics of tourism infrastructure in Incheon Metropolitan
City and regional tourism performance. Data collection integrated the current conditions
of tourism infrastructure in the Incheon area, visitor influx, expenditure data, and
administrative boundary maps. Preprocessing was conducted at the administrative
dong level to facilitate GIS spatial analysis using QGIS and multiple regression analysis
using STATA. The results from the GIS spatial analysis and multiple regression analysis
indicate that public transportation infrastructure and cultural facilities had a positive
impact on visitor numbers but did not significantly influence expenditure. In contrast,
accommodations, restaurants, and shopping facilities emerged as key factors with
a positive impact on both visitor numbers and expenditure. Notably, the number
of tourist sites had a negative impact on both visitor numbers and expenditures.
The limitations of this study include the exclusive use of data from 2023, which
prevented an adequate reflection of changes in tourism phenomena over time. Second,
the analysis was limited to administrative dongs in Incheon, restricting its
generalizability to other regions. Future research should address these limitations
to conduct more comprehensive and dynamic analyses.

Keywords : Incheon Metropolitan City, Urban Tourism, Commercial District
Structure, Tourism Performance, Spatial Regression Analysis
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3t A 999 A2 AbEol ofdEt, S3AIET EAA 0] FYE] FAE Wd-EEiAlY
A A2 ol o7} TRl A- 2024; Ritchie and Crouch 2003). TR #g<=&
BiA12] 54 o7t Qb AJAH]L S AH|A 5 B9 HO| S AT AZE0F 7]
AFHC] U= LY W 2 Ae olF AETIT Aedor 2% 35S W AE e w
TFASFoto] HIstaAr ettt 55 X EA] S BB ARE AYste 78 78Rt ofyEt
A L A= HEEO] F2o] He g miElE ke SAA] S40=AY U 7|52 8 Dwyer
and kim 2003). W24 SHE

O
=]
AR B weloh B3} A4S B PAE WM BAK) hege] Agoz Fojd 4 Yk

ek A9 890w BA) 48 9 73] )40 Agsolokt FHst A4S S 4 vt

(Dwyer and Kim 2003; Ritchie and Crouch 2003).

Aok, HAPFE 59 tsis lzete} Bhad, £3 59 A4 A2 A7IAREe R S-E9]
SaH7] ofge: FYgolH, ARl FAt w7t 2% tEA] A 22loln. TRl <4}, SA41Y,
2 5 WA AEA JA ARS8l BAEEAN L AR AF AL ARAY] SRS
A, 3R ARAA, WFEA 2P T A AT Y FFE AGH R Bt T 38T
ool Al 29} Axeh= AR F2t HiE Ado] SA4H HEHAS & & Utk

B ZAA] A 7|A1E Aok HilE-3° 8% =9 olzet FHA +&EAI7F W=l
Aol A2 o PA 02 A8 o 22 B or Attt AR AFa o g wix|gt st
AR QAL Tt B Algs Hol o F #g79]
and Kim 2003). §3] g7tol gt & vt &} o]
W Z2 AwsteE g & 7|Htof| digt LTt HidoE w4 YEhE 7hs/dol AthLlew
and McKercher 2006; McKercher and Lau 2008). °]= £ 979 8 52 ZF olUQl W=<ldt
o=l T 719] T - B 4H] i Zort P -BEiA9] FR1ol wet ofgA ApEE o s

_1

A= AE AYohs 4Tt o223 ZAV "ot

TA] T 3 75 3-S5 Yl FESE A AFEL ol2fdt =EE ALH R 179
St = Aol 712X TEA Y g EEA7E A vt % oo AYAQ FI
oA ZAAE 9 Qlxet 3F 5 PHA AYo] BA] I BYTE AT AFIATHIAS
2025; HHRA -5 2017; o182 284 2017). =9 AoA= FAX] P dAof wt F77t
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4, o17F 71s0] SHE EFAQ SZtolA o] RofAH, Qi 53 T TS AH ko] W
AT &0 A 27A0F AF3tHHayllar et al. 2008).

o] == & A9 AARt E4 WS =EFor AAgH. 7€ A9Vt 2 ARRAE
2-gsto] A7 g A B 40k ol AT &2 A ST Tl A
AR A 22} 1zt tlo[HE Wg-8HNY] 385 °
ZHeth &, W Qe FEAY] J3e AR AEolA A 20 B AR, 4H)e] vl
B A5, W=ldt =el19] Ao|E H|Wshs & AFY Ales T ZATRGEHo] Tt
T8 F45 ol 37 1zt ARt PR M2k viE wAIE Hoh st oE 2aUt AE=

l..

EAREZ A 3] = 1 Bl 7154 o] XA viAlE I AEHA A

207 Aid 4 i (Krugman 1991; Marshall 1890). o] 0|22 E% 7t AF & AH|A

Tiso] WHBSE £9a40] 299t 500] A2 o] Wiste] E X 2oL 2] ofEie
9544 bk F2EckL Ak ofs AR A TS Aol SapE 24 gL A
Aflo] Ao WA FRE Sfat, ol Eo WA SU Av] FEo] At Fr| AAS

P 71540 IS AARRFHGlaeser et al. 2001). 28U AHE9] ks ohest i1 Sjgto g
AgHA 2od, Ad Wiie 2F £x0 7154 Hie HAl Al LHEo{oF
ANH 2 S dold A WRe] A1 720} 7 vhie tebia AEsle) 1% A=
olZ3te & Ut} EA] EEo] A o]AH 7|5 Ao 22 Jacobs?] T o2 Aoldt
ASH |20 A2 oAl HAZE 82 Aol AFARN A% 7hs/de =Qlvhal 2l
Utt(Jacobs 1961; 1969).
B o3 o3l tjoky kalS &8slo] FHo|Ro|A Qs A thFA X4x(Shannon Index)E
S G W 459 35S F=E AlDEllt o] A= Tt A2 0] B 430] ofd 4
Q%0 WETA e FHH R S22 2achShannon 1949). WakA ol AAe] SEA A7

-

A 2ol 2489 U B o] AYH A 24 AP B S5 HES ST Bast
YA FESNE O §8% £4 71z0] D 4 Urt

42



&

Ko

sk

tofl DIxl=

g

e

7t

-7

B1E3 ItHCheung

=
ct.

’d:

L

S

)

chepat
Foke 7
g AHow A

d

o

=

Ste FofEiAE Aol

-

[¢]

HEH A

1

-

A

AHE
=2
A
BEE

szt 1y

=]
L

=
=

9] 750 4] thpS oAl
9 Aom 4 7=

=
=
=

A]

=
)

-
[¢]

7

Q] 2017; ALo- A 2016). =9 AF+E

(Yoshimura et al. 2022). o}&&] =

and Yiu 2024).

3}

=N
[e]

T A e 7]

5}

AAF

)\c})loo
o= T a =

SHA

b5

z

59

Y7} 4 7]

stk

°

3] 9Ioh

Tt

o] /YH AEol7l=

o

i
24

]
=

ZkQ.0

102

of A 9J&
#2215 H(0LS)

B Ak

d 0]

ar
&

o
&

]_

]_

°

AAA2)
o] Qie}. 5 A2 47 A &

8
=
[e)

_‘|

L
jui]
=
S
-

T

Al

5}

5

_]

A
o

-
T

]_

L=
Lok

°

=
=

ki

=

"
=

kel

floF

o)

FcHAnselin 1988).

5
For 54

€}
=
=

=
o

e

ksl
=

3f S

oA

pin
1=
L

A

B
g7

olo] wfet T Ate] Sfs
2 2ol

Hea A

(Friedmann 1966).

54

il

wjr

shug 2704 2]

A0

7bgel 7]

43

H 24 ol

el o



5(2026.6.30.)

=3 H29

ok

o] B|x] 4 28 ohjet o] HAIEA]

Uerd 71540] Sck. webd 278

et

o)

= d &

25

s %

w23

o
=

A A4

% gleke

<

Bo

ABEYS] =] BeAdS

]_

sof =

REI =

A

32 9
o, Sy @7l A

o

=0

F 2019).

kel Py
1=

2023; 23] 0]

Al o4

F9tHRomio and Nijkamp 2018; Yang and Wong

S

=
[}

AZEZS Sl o

7] mZolet. w2kA o]

elo] 2 EAE Folk

QI

7skstoy

=
=

3} R 2 A7

1

&
i

A4

i PNi=

1.

QLA
| A7F wee}

o] 20254 71&

S

sp71ell 74

A5

=
|

Sl

ol 3214 wh &

]3]

= M

2

171 918l 20259

WaHlolEHE 28

[¢]

Al

=
[e]
e

31O
=

574 9
w5l

=
-

3ol

=
=
]_

3

S
pid

334

)

Q=

-
o

B HlojE =

44



P
oy
38,
lo
_:)
-
24
X
R l—ﬂcj
ols

lo
rg
offl
o
oL
e
=
Jo
o,
rlo
o
£,
>
in}
el
r o)
oid
b
=
12
rlo
N
)
A
>
N
N,
=
k)
=
Y

(i
).
w
4

k;-_L

i

2,

Q) 4w} ©A) AZuO] GAA A|Zo] ARH o uA) 49] B AE2A
PHEA Hebde Aok okgd Sguisel A 722 Tjlal] Sfsio] FEdolEREA ARl
AAFZONAAETLE AHAE) AR RS 2244 g-8siolt

450 T ATRE P S803EA)} A SRR 24eb] ste] AaTERA
of stgolH Y ol B85tk FAKOR 20254 VI QHA SEEE -2l $EA
99 WIS KT o554 Lo Hlo|8E, By Avlo) L BOAIE L ARHE] AH ThE
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) BE ARE S T volEE FUE DR HASte] AEY AXNA FR(FARIA
A4, A, & H B HISE AEsIen, olg HieR
A9 5% A=E detile Ald o A4(Shannon Index)E =&3HAH
ARl W Azt 9l AW A AdelE R Ay HlolEE S S5 tea
Azeh(sHd e, ARt A9 W S A4 MHS(TEA, 25, 28414, Bad-ved)?
A 2Rt Ho[EE FHT ¥ oS 3T DR 7MESI ¥ WE {9l JuTt e SABIH.
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HAHIASGIY 20254 21271 7% QAFIA] AMAE PEFARA(SES) 58 S92 A=
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ApAste] TFA| WiEEE FHoks HHd A4 719hs B0kl Uitk RHA, S4] g S8EiARl
1R B]F(M=0.043)7} F3h AX =Y HI5(M=0.045)2 HA| AP JAsh= Bt v]F52 ot
A9 7+ \aE 24 vehd £ sl JFHoE dyste B4 EAirh T, S37] A9
39 vA3t g Y= 4d W Ald 994 A14(Shannon Index)= B+ 1.8
0.153(F]4~ 1.188 ~ Z[tf 2.027)02 Ui}, @ g5l B JHRE 5534 W8 4 Ak
oSk A7 2E golrt EA%S HolEth
=3 A3t A=0] JA1A 7] Q9lo|RF A v B o] Ayl=ER] B4 HA W g ol i
A9 7+ EES WESIL ek HAHTH(M=41.587)T 22 YA wE 4282 de st go]
Ao, AeFAM=0.6601 HIFESt] 34 A ofEEel g4, 23K, B -2 itk 5HEIA
2ggho] 008 Uehth= AP 21 FY(Zero-inflated) £H TS Hth 53] TG 4n
2l 714191 4FAIAE Wit 4.04770L0l = ZHgto] 17370, BEHAE 17.49400 2o 54 3A
(Anchor) E270] A 222 E2}7F AAJs] HEE0] 52 WSeth ok&e] AHY AXA
T BAE dEloks FAGA = DA A& 3270004 FHdf 3,630707H4] W BAE Bt

A

=

o)

©
1
po

e
re
-
i)
il
olN
=h
i
2
| o]
l:_;:
e
B
)
N,
P

DY
FE
re

o)

T EEAN T IS W] o

WA, 45 TF A AR 7 ATEAE AR W=l HEAT 9=l BHEA ol
0.606(p<.01)9] 23t H(+)2] LA} vrebtet. £3F, W=l AT W=l AH]|H(r=0.
p<.01), =31 WEATL Q=1 AH|H(r=0.378, p{.01) Zl= H5F Foju|gt A4 Adato] SRl
o] A#AIFE 0.740(p<.01) 2 ¢ 2 $58 Bt o=
329 4 Fu7t s RG] WG 4v) FE2 JAES ulehd, W=l B Ado] SAdstE
Sk 31 5238 @4o] SRS AARITE ot
SEWE 2F ATASTE BF 0.8 2ISH] gob Wi 7ho] st BA FEAL gl Ao=

J

A
ol
=
A
-0,
M
s
E
o]
1o
A
)
F>
I
1°
l-'\l

N
i)

0
i)
Hi
S
)

5;
19
br
=
X,
i
o
()
;
N
or

F9 APl AFEQI A Fxot I AT 7 IAE AR A AJolst Higlo] Tt
A8 W 24 H52 Y=l WEA(r=0.281, p{.01) B &8 H(r=0.237, p{.01)%qt ofe} 9j=9l
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F4) Aio] YA flurks Ao 210 QA 2] FIOR 7158 TRsHS R, Boham=g)

MBS Vel M Ul Au|oh AH A ROl Hh, e MBS olel MEAT: A+ B
(r=0.245, p(.ODE 7L 291 420k o] WA Lehllo] -39l 7k B4%] 48] 49
Aol FeHA Hojeh

- =01 =2y L0 AHIY  QIZ0l Ao
=01 W i
of=0l e 0,606 |
=01 489 0.746" 0513 i
Q=01 AH|H 0.614*** 0.378*** 0.740*** 1
FQ MEEA0L AU 7t AT
e U9 922 90l W2 LiZOl AH =0l AH[oY
=48 HIS 0.2871*** 0.370*** 0.237*** 0.084
A0 HIS -0.126 -0.3071*** 0.012 -0.049
E=SHARXY HIE 0.226*** 0.015 0.276*** 0.135*
=HIY HIB -0.227%** 0.245%** -0.257*** -0.236***
g8 oYy 0.219%** -0.166** 0.135* 0.217%**
SMAH ET) 0.740%** 0.381*** 0.788*** 0.667***
KsiEY = 0.514%** 0.397*** 0.362*** 0.373***
HAHEE = 0.4571%** 0.305*** 0.372%** 0.3571***
X 0.172** 0.317%** 0.12 0.087
== &= 0.199** 0.045 0.123 0.071
AT £ 0.230%** 0.181** 0.283*** 0.278***
HiE2d-0lsd & 0.128 0.155* 0.098 0.058

Z N=156, *p¢.05, **pC.01, ***p¢.001

F8 BddS Hehdle Al A<x(Shannon Index)= =9l HE2(r=0.219, p<.01) % <=2
AHH(r=0.211, p(ODT} |23 2 JAE Ho o]F Aol §EE JHL4E HF Y ¥
A&l 37ARA FFFE vIRE SRISINT. SHAIRE =2l HRE k= Rt F(-)9] AJA|(r=-0.166,
p{.05)E Hol 9=l WEA9] A9 AAY vt B4 A SRR (: 59 LA, £9E
)l Fsoke ATl U AR

SASE FAE AJE9] EEA frnet F Qe A g AT e 2T dTde
A}, AE FEE tEohs SARIA E D= W=l At 078802k 7P et F(HY
FHAE Bglor, W=l e (=0.740) E =l AH]H(r=0.667)Te. Wi =2 TS e
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019} $) X131} (U WEA r=0.514, p(O19F MIAHFA (el WEA 1=0.451, p(.0D)
5 oiERE ATAT 2BAE 4 o) T U 2 2] o] 4 e 44 49108 A8

A 24 2SS A T WE 42900 A S At Ao A UEhEE
& 4 Qutk Tedt i So] whE 7137 0RE WRSk A 1A R &5 AHE JUS
sto o]F ARG JAIRIA 5 SAMTE WHSIT 3 WS W wiEE
x| 229} Bahr 2L thEEo] Ao} 9o]u]3t AFHAS Holx] opt], ol A TA| W]
A7t AEZQ 4F AYUETHE= AFQF S=eejAe}l o Wyah] ASES AN npRato g mago|
42 S 1 e tiFR 0.7 olstE e A4t e e 24 g2 AeE

—_

’Qﬂ
oL,
P‘L
N
(e}
J&‘i n

r

SR ol A S 1 Fes A9 29 Hlx]5l] Yslo] Bl
FVIDE AHEst] tg34/dE Aol VIF Ao S50l 33 A7) S7U-9=< 24
% Avjd)e} FasH FYE AHs I 724 S0l o3 2Eo mEkA 2 oA
Y] et 7S Este], 4 HIS M SR 7 718 B9 VIF A 2nE
RO = A,

B4 23t Hyol FYE HE #59] VIF g H4 1.1060014 Hdf 4.4789] 9 Woll ePdaos
REoh= 202 IRIFh A9 §EF =g Uehlie 4d Od A44.478)7t 71 A
UERtoH, Folo] H2x19] S +BEiM <EI]] HIS(3.718), A A 11EE HEfske SAIA
+(3.042) =22 =EH Ut VIF #o] 10& 204 3¢ 443 uss4dde st A4t $A
712R] 58 Agstol: & A7 7|2 2] 23 RE e 9 dANE 2A stEjsta 3l

gﬁlg
b
r ¢]
=
0
i
i
£

il

AT AE 0 Arjd BEE el 9% u1F 840 B4 959 344 E5g ekl
S B9, 32 A9 FHOR A8 IAAS 270
urst 7R54o] Itk webd] A7 mEo) BA Qg Azt sjHle) Hege Fepsish]
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B
N
el
orJ
§
=
Ral
rr
08
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|__|
rar
O
X
=
rio

[E 4] 71229 2LrEARVIF) 4d

= M VIF
1 A Ty 4.478
2 =R HIE 3.718
3 EYHA AN HIE 2.596
4 =4 HIZ 2.071
5 =eh ARXQ HIF 1.969
6 ZNH H27) 3.042
7 X £(27) 2.276
8 HAKBE M27) 1.959
9 SHH —E Y ~(27) 1.868
10 ALAA 2(27) 1.829
" XoHEe (27) 1.248
12 =028 2(20) 1.106

4. OLS 3|HEAM
WA A%H BP9 BAH P vl AE0) mAE 4F FEIE g 3] M JgS

F517] 916 [ 5I9 o] chEAgelARLS Sastolth, BAL A W 9F vEe 9 Anase
2 on, B Aol BHANS Tsle] FLASE A (] g5
e ek AAE AT 22 280 5 471K AR AEsste] TEsec

=AY HS 1.656 2.65 1.148 -1.657
ANQ HIS -0.422 -3.944 0.649 -2.904
S5 ALXY HIE -6.285* -13.175** 0.396 -15.020%*
S HIZ 0.232 3.111 -0.454 -1.419
A Oy -0.037 -1.418 -2.174* -0.929
X|5iaY 2(27) 0.398*** 0.552% 0.17 0.326
HAYEL M2 T) 0.176*** 0.011 0.339%** 0.256
HEX| 2(27) 0.048 0.456** 0.022 0.201
S5 2(27) 0.069 -0.494** -0.123 -0.162
ATAHE $E7) 0.078 0.047 0.191%* 0.349**
HIST-O0la7 $(27) 0.299 1.031 0.355 -0.071
EMNAN ~(27) 0.582%** 0.800%** 0.926%** 0.992%**

Z N=156, *p¢.05, **pd.01, ***p¢.001
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LA Y TS TEUSRE RN 1Y B4 A3} - 959l B 89 7|4V FEHoR
Aolgto] BRIE|Lt. =l HHE2] ollals B8l AX 29 HIF(B=-6.285, p(.05)°] Fo]u|gt (-)2]
FFE tXe AO= et ol FH% T Aol Bxet £3h- AR AJMo] IPAE fRlohk=
ol B, A9 FRIO YA o7E QI TURE AH(A: Yl ASAIA, sHl BE
7155t0] off Y £85 JHHOoR oA WEFoR 8] HiEoR sjAEt

WHH, AEREE] 4] g AR A 42(B=0.398, p<.001)2 MAEFA 4x(B=0.176,
p<.00D)E W=l B2oll Fogt F(+H)9] FFE vA dFnE 1zt Fe4S Holkrt =<l
R BEo] A, B3k Ax=Q] HIF(B=-13.175, p<0D)Y] F()H A7} oS ot TEE vh,
A5 $(B=0.552, p{.05)2}F TFA] 44B=0.456, p(.01)= FLS A5k 4 g9log T&EQic)

E1% 9 S SARE BA] ALY BB B 12 BIH $07h QM Ao

et al. 2008).

oje} TA AHAA Al TF 4B FEHUSE IF BYS HAuEY AHo IFEIPIA A&
TR0l diRt Fofvt AAS =5 4= Qlok Uil 4| BEolAs A 9 Al9(Shannon
Index)7t 7-9J3t Z(-)2] FFHB=-2.174, p{.05)= WA= A= HEt. ol thfet de] A4
AuHAQl R E4 fFo] dHdo s ARt 549 o] WA Adriel 4H A&
gojo] Hoh e 7FeAS AR HREE(=Ql) 4HY HEPoAe £BAE (B=0.349,
p{OD7F o3t B(+)Q] FFS mIAh ol =<l IFA9 4H] X|&o] 314 AP H k= BA

i=

£ AdS FHoRE TS A Y 239 3 ASe IS ST

FHH o2 o] BE BPofA FTEAo]Y Aoz TAEE AR AU AXE F(ESAIA
$)7F AYe A= AgEolrh. SAMRIA HED= W=l WE(B=0.582), 2=21 #HZ(B=0.800),
W=l &H](B=0.926), 2=r%1 4H|(B=0.992) BFolA 1% Fol4(p 00122 Hi-e- F-2J3t H(+)2
FFS vFk ol Y Aty A vt ALSE BAR]2A19] RRlo] kT TAEAE]
T A =29t A3 AFS Holtk I3y 2 OLS JARFL ZF SHES AT S53Q #EX=

7Pl glol, g 27t FY FAE ol 9 Ader sEE 5704 AR dE SASHA
‘%‘d

m
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a7 Spillover Effect)s 71 - OLS 7852 HAE 7H 4= it} whA] 2 A= OLS 239
g o2 374 9&4de Ak Moran's DSt ol AE

2N
T
Regression)& =45t 349 73AA(Robustness)S &Xl1LA} et

OLS 7|& 13 57 o% I5A] 7t 37H Q&40 = Qs I = U= 4 HO(Bias)s
As17] A3l Queen SIF 7154 PHL 7|HEo.2 OLS Zx}ofl gt Moran’s 1 A%< £33t
AA A3 =9l WA (Moran's 1=0.113, p<.05), &1=9] ®EZA(Moran’s 1=0.320, p<.001), 2J=31
H|H(Moran's [0.151, p{.01) 2B ZxjoflA] FAH & [ow|gt A(+)2] ST g/do] grls]
th 55 FA A3 AR A=l WA HYolA SV S ATt 7P =4 Ui QEkeE
s AA] HEA 9L Y A% FYstA 3K Clustering)H= 31H
de ASskgict vk, Y=l 4| 2FO] Moran's 1= 0.065(p=.098)Z A2 o<
HoR] Zof W=l #F Al A A9oro] FHA migE = HlaA A1 YR A 5400

e
oid
4
fo
_\|L
A
>4
N oo

&)
2
o
o
>

o

AT Eld 37 S50l diste] XY AA=(AIC) Bl 23 FHRAELY(SEM)2] AIC
gro] o2 EJ(OLS, SAR, SDM) tiH] 7Hg SA Ueht 4 Bz A= ol 58s 99
WF A7t A A9 BF 8 AAZFE AHZR] do] adE W|EHG 2 Rl EAEXA]

o2 TS A S0 AXAR] A 85 291, 1A1A et 5ol SR AREE o] Bg Al

QE FA0F ZREot1l US3S AAISHL
mEba B A= 37t Ack Avlo] et =l B, 29l B, 9119l An|dtoll= 7oA Y
(SEM) ofal, 37t &Aool HAER] &2 Y=l Av|dol= 7]& OLS EES FF oz

=0l HEHE ) 0.113 0.016 AS SURKZYY 233.3
Q29! HIRZH(2T) 0.32 0.001 AS SURKZ Y 390.034
LI=Q! AH|OH(RT) 0.065 0.098 els OLS 324.853
Q=01 AH|M(ZT) 0.151 0.002 UAS ST 471.388

Z (.05, **pd.01, ***p(.001
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Higo® A 27T WF Al vl ¥ 79T A (= 71 2
| w2t 71E OLSed= E2H=A] eokd i =8N Jd=i3 vids s70ay

o

of4
N,
1o
'
IS
o
2

o
gl

TR Hole W- 2=l 1 522 A8 71A19] Aot Srgs] Bt U=l WA BP(SEM)
= A5PE 9 42(B=0.390, p<.001)2k HAHFA 4(B=0.195, p(.001) & HFLE A=2}e] H(+)3]
aip7F FERch v, o=l BE BRYSEM)CIAE 2 H2EY ool Akl fi4l S
AR el &Eke] HlF(B=4.048, p .01 TFA] 4=(B=0.477, p{.001)7} €Tt /2 9Qlo=
28t 53] =9l T B3 —ﬂﬂgx}ﬂl-r(/l =0.726, pC.O0OD)7F T4 =7 YERY QIMh2= A
871 78 AFEe] AA AR obt /IF A3} Ffohs FE F2A] oAt o g5 i)

%

N
—
oH.
ok,

%)
+

o

AAA gkl 4o BYHE Soulat T2A o]t ESEIc vFF BFOLIe] A
el Anje] B 4 Hepy A4 SR (0 FRB=-2.174, p(OD)E Ko, oF FF]
57 S Jn 59 BAgos AR 47 a0t FAS AEL o A FET RS

rlI.

W, Qjel 2v]0] BHSEMPOIME 43414 B=0372, p(O17 Sl Hne] Fe mlHon]
RO FZEOAAS(1=0.319, p(ODE FHIE ATl] B Au] G4 Z 47} AAY AN
an] 879 A e Ao® ek
53 A FEOR I Y TRE he} Yok WA, 449 BE vt ARG A RS
defeks SALA 47 QB 1Y G () APBL Bl =4 BYo] gle] A =
it AH oz Fago] YEHT ol AW Rt i 7o) HYEH SeE BAN))
SJs Ao T2 A Aoje Ajolm, olefet AT BA SN Uil £HAY, 4 ThH
$9) Whgo] Rl E2E 2L B4 49 J15d 12 AV B 40E AAsks S
m2Q] ML QHHE W Alv A el HE 400
Ayrel $OO] FEFS T ol SUE B9Io] B Hop Axx Alo] o BUAS Aelsh]r)

ZaslE B Q7o) 7P SAlAel WAL BA) T T A SEEe) nad 9E Favoss
91 Au[AN(OLS)S AQIe 374 MHAA BXHO AR F(SEM)C]

2 BgoR AE A WY A FAo] Tt B AN £A B4 8 A4 24 5 v

¢

(o
N
ol
e
oH,
it
+
%0,
-,
-
N,
o)
=
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o1y EAJof| 8] 7FsiAl Aokl 912 Sjuitcy, whH, Y=l g 48| Av] FE 7]A49] ZH
©]&/J(Spatial dependence)o] F g0l B F=|Zo]1 AFHA Y-S Eelst3ict.

AZA 0 Z o|ifo] Avh= TAITRAE AT glo] /iE A ©9l9 A nEshE ohygt,
FH9 £ i, et A, 293 1 A9 A 3t W A os vl B
WL Ae] S AARRIT

7] 52 =4 2t

Li=Ql 2 Ql=Ql Hi=d Li=Ql AH|H Q=01 AH|oY

SURLKIEH v (PN OLS ¥ 27T S
SAY HIZ 1.673 1.848 1.148 -0.67
AN HIZ -0.128 -0.18 0.649 -2.174
S5l ARLXY HIE -5.659* -10.425* 0.396 -15.494*
=Y HIS 0.347 4.048* -0.454 -1.126
A Oy 0.056 0.502 -2.174%* -0.622
KoY £(27) 0.390%** 0.249 0.17 0.244
HABEA &27) 0.195%** -0.095 0.339%** 0.221
IR 227) 0.021 0.477%** 0.022 0.144
S5 227) 0.101 -0.277* -0.123 -0.187
ATZAN 2(27) 0.082 0.052 0.191* 0.372**
HEH-0lsE ~ED) 0.349 0.193 0.355 0.076
Z AMYH +(27) 0.523*** 0.594*** 0.926%** 0.999%**
SLURXAR(A) 0.302%* 0.726*** - 0.319**
AIC 233.3 390.034 324.853 471.388

Z N=156, *p¢.05, **pC.01, ***p¢.001
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3 A e, WA 9 TE, TeT W24 At B
o] WX BAA Qg s 7] £ ASslolt T HFAGE W 7 B
S TS o S B ojeiet WAL AR EATION ofwet X el BFgow Ushis
A Ao Aushe Hols Bt 9k S5 £ Avo] 24 Uelel SuEe Ss o] ohfet
A Aofato] JTAG SolA] TsSn, BAH 24 AuE Aeld weiold Aashe nek

F7kEAo] Basit
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olo] wet SUE gl WY A 744 WALT 9 A % Qxete) X FF wAS
N o sotsl] S8 QGISE F8% wB(Mapping) B4 thewt 2o] Sasloich

S 49 FEE Hol BHAe] 49 W] 3F 72 dekb] Siskel, B 4o
¥4 22032 A SR 24 AF WA AT 2 AR FARES AN
_]

A7gsto] SHEE O IE-2AH], @ YA LH], @ AE-I4E], @ AYE-ALE] 4 PR

62 16 16 62
UZQl [(2MS5, SE15, TE3S,| (RIS, MBS, |(UE2S, HES, HUS, | (MET, 7138, 825,
(F2 X% 895, SE35, FHIS, | =815, 50025, WIS, | FYIS, 4HIS, UWIH, | $205, B48S, 43S,

¥z 9) UE1S, HM2S 5) 235 5) R, Qe 5)

53 25 26 52
gmol |(EME 8RE ¥mE | (M35 o0 UES | (8905, FU6S |OMBE 838 AR5
ng Koy | SE15, SE35, S| NS, L1345, 0405, MEIS NS, M5, 0435, U1, HeS,
BE25, HHIS, SOIFS, NS, | AARS, FOISS, T3S, | D4S, SB35, TS

=HINS 5) HETRS 5) gls 5) g)
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