ME2EZAAT HM128 HM45 2011. 12, == pp. 137~155. 137

Fx4 5o W=e] AA 29l Mixed GWREH 2] A&
SRR PRE

Determinants of 5 Major Crimes in Seoul Metropolitan Area:
Application of Mixed GWR Model
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ABSTRACT : The present study investigated the determinants of 5 major crimes in Seoul metropolitan
area considering socioeconomic and spatial planning factors. We applied four different spatial
econometrics models (GWR, SAR, SEM, SAC) and also adopted Mixed GWR to construct best model
that can incorporate spatial characteristics. The results showed that SAC equipped with adjacency
weight matrix proved to be superior to those of the others. The results of mixed GWR model, divorce
was identified as the local parameter while others were presented as global ones. Spatial factors proved
to be superior to socioeconomic factors to determine five major crimes. Among them, spatial
accessibility turned out to be the most influential factor, followed by mixed land use and residential
concentration.
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CE 4) 5th (ol ChEh Z¥E |7 Z2xt
Variable OLS SAR SEM SAC GWR MGWR
intercept 6.7784 7.8564 9.6137 ** 10.3524 ** 57139 L 0.0223
(A3 - A=A #Rl)
AT 0.0377 0.0743 0.2080 * 0.2182 ** 00042 L 0.2523 ***
ojEF 0.2584 0.2158 0.0179 0.0116 01308 L 01417 L
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& 0.6075 *** 0.6094 *** 0.8764 *** 0.8506 *** 0.6085 L 0.8067 ***
(F7HA1EA w])
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Decay Type exponential | exponential
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A% 5 9dek A FE 5 o] R GF v, R()9) S vHE WFELS TeYT
g PR A0R ettt ol AFel AL lg N12ABEEA S FAWIYCR ey
5 HHE Alste d dlo] a3 olA] ke ok 4719 WS F SAA fFoAS gHsty
ARG HAFE AORA, GF ABH AA Y WMASS RFAL, 11T A, 1913 7
7 g 7 Zolt}
AL - A SYHHAE T = 5o W3 FTAAE A SYHRIES 5t HF el F(-) 9]
o B(+) 9] &= vIAE HFES FFAT © VI AL e WHAAE AFEE AT A
T4, AAAATHE, 191 A, A o HRSoNM SAA Feldol = et 57



A AFESh 204 Ao S Ee] $(-)
o 9FS, EAGE FFuE H(+)9 92 74
7 o)A A0 vehith 308 HaEel 73
3 T} B AGAFE WA oA B3}
Y AoE el ol A2 e
ol 4, #7350 B5L F8AIA A
Wol E3HH0T 2489 Asteln BeHE

¥ At AR Fal 5o WS 57
WIS 7he] QIS AT U FHE ASE
50 ol 1) EYNUES] B (elasticity)
2 A4 5 Itk EAHOR fo4E Hug
SYAAE thshA 581 WA 1% 2 )

o
W
rir
2
D
)
o|X

ojty. BEATTARRE FAA HATEI 1% T
7Fshd 5ol F €] Zanle 31%=E e v
Fe 57k Sl WHE

R2%7VE S7M7e A2 FAHENY. §712
ya

2
o] 19 27K 50 WAE 126%1 72
o7

o|N

)

=

=

A BRI SHHIE F A - A1 HlEdl
vlel] FHA 84 welEe] S W] A= 4

X
ol 2 A0 e, o)t ARA 27
ABS Ba 5 WHE Y 5 Yok AL
SJelshe RolIE stk olejst A Azt w1

@ 50 #xo] AP0l Mxed GWRZE S & 149

ettt (18 2)¢F (1" 3)2 MGWR
3 FAA ATE FPE ol&ge] FAH Al
o} 22 A ATES +HHclustering) 3 A&
ZAGFGER &5 Zlolt)y 524 Al
, A9 Zpo] Foll thal 7l

+sgto 2
e = ok -3} W2 Getis and Ord's G

~

b
ot
tlo
4y o T

ry

it ox
)
N

ol
ok

[]-0.0429 ~ -0.0179
[ -0.0178 ~ 0.1192
[ 0.1193 ~ 0.1686
[ 0.1687 ~ 0.2241
Il 0.2242 ~ 0.3269

[ Positive Areas
- Negative Areas



255F 6,87371¢] 5t

L

e

ol A

=)

o~
T

2005 A
HE7E S eH, B7)E=ek AeAlelA Al 5

E

Ay

13

[e)
L

g olg8gom, 5% folsFelA B4
o= ek 5u)

150 METAIAT &12# H4Z 2011, 12
o}, ol&zd7t 5rll WFdl mAE 9

FATh MEAIE

5]

ol ¥i2] % 875%7}

=3]
=

Al

=

= A

)

W27} ol 1Al

B2 51

[6}

2

2 54

ol

Fol A (+) <]

}

0]
pul

o] Zi}, we}
2k

PNIESL e

T

o,
[}

oé_

o]
A = Wl Mk 5t M9
2l v

&

a]

g

W
=

stRom, ol

_}?l_
Mixed GWR

T
T

gl

=

=

-

R

|tk

SRR
o o2

FHRIE7E #3905 HE = 71EF HE o Hle]
=

A Aol w]A)
7} 5t HE el w]A)

= UEsiTh

3o} ¢

3,

] 5t WF el 1|

FEHEH A
>~
T=

]
ol =24 A

E._

o

=
=

7‘:]_:_‘7

J'

A
~

E oAt ofell whall, 5t Mol -(-) ¢

2 oleld

=]
hiy
S

N

- Z3A

B AT AL

=
=

ok
s

#70]7)

AAA Egual
R

o] A= IA e}

Sh=
8}

I

Al
3

(e}

gk A3
o)

=

=

Y

=3
=

5th

-
.

Aol A A

o] 5t Rl =]

B

T

Sk
o up AZEe] AujR7F QAT

=
=

O Uehstth
F o]

ko]
o

Fe o) B

I & delMe ol

(9

Aol 3

o
B
L

o]

Ae] BAAASE AR

17] Sl

tele} shasch

(3

Hol= A WYl AEE AT

=R

9

%93
HE

T

o

=
=

]_

b ohes e

9

bt
A S AES, 018 Fal £ 5) 9

o, =7} 7h

2]
7 &2

9]



151

o Mg
1o

4

S
S

: Mixed GWRE

Aol FH)N FAL9] 4

TR

o]
B

X

)

z
B

B
)

=9 o= 5o H vAE gl Z A

=
=

Ao,

1

I
=

5o of

%7V

=

=

Y

H
=

31%%} 126%7} 7t

T

T

EEES
7h= 5t

=

o

ol 1%

ShH, 5i

[s)

7V 1% 7%

ATk, whebAd

gels

ATE

=

ol

)

I
b

oj

ze]

X

olgti

U= 7h

0]
A

—

=
gO

ofn

A

A2 71 Ark

1

el

2 5t ]

2
S|

3}

g

o= E A

1)

Fo =22 /fA
2 AAE Lo TAJAIE o

o

Q-
=2}
=

sok

717}

o

=

1729]

I A i B R R e B I e e

A FolH Aol AL AAAA telrtol

ole}, mebA

o

2E

=
1

2=

EOC R

o7

1
=

°

ol (new

(compact city),

7

=
=

-

gty 17 vl

FAI71EA oA

KO
w

)

of
%0

X

il AHTE B 3o BX

87 ol EA71E

—_—

-
oj
o
N

[e)

HollA) 2t

o)

o

—_—

v} X

e

-

SEEEETERERE
A 57k §17) Wl

=

HY A0 Z dAaty]

T
st

o

1

Il
=

=

o‘j\_

el

L

o

27 A
2 Aol WA

HEE

o B,

I3

H

A g gl A M el



152 M2ZAlHT M123 M4z 2011, 12

EEE R SR BE RECIR
B2 285K 2o Bt #Y Age 7
ol ofel9) A9 wele) AN ARE FEE A
& oRigoz yen

o‘j

RN RS PR S
E9 2, AN, FETY A - AT 5
3 WA 7o) ABAL wrh ARAoR A%
g2k QA oked ARANTTIE YAAR
2 B8a/Iurhe Wk BAA) SE) AaE
g-se] 700 vIAE S5 WAske] An

e %7}6}1 9,1 Olr‘ﬂ ok Ao %‘;‘%01 B
o} ThoFst Aol A HE 9] 891&
Wb AldskE AF7F FlelA £
oJx7]1E 71t sict

i
AN

rak

= =
Sk

TEE, 0L, “HEA EAe] WH B4 T e e
Z] 1 Z1]36;‘4 A3%: 329~341, tHekx] 2] &3],
RE=RETER oma 207, EASI$] 2 A

Y
7o) B S %Mi rsfiﬁlzl A42 A76
3 68, = EEA AL T3],

Q5 - AR, 2000, "FUAZRZANN HAARE
WFAEe B A PAelE 4
FHOE" TFHAT, A8 A4S 5

R} AP TS vIAE 2
o] B 5N Ak AT Fu] YAd
Fo] ANEL o R rFEAL, A4538 A6
5 59~72 EH?‘&% EAA 283

7|18 AR LA7EA

#3t @_;L , THEAE,, A28 A2
T 179~193, HSAFELAIA Y33,

o7 - aAge) - AL - A - 9SS, 2008,
THF oS QA% SAMA Y A= H9H(T),,
P AN AT,

OIiA] - o] 7E, 2000, “EAIXN Y EA ) WH&3e] I
of T A AT - AN - AAA 89S FAS
2 TSR A, ALY A1S: 189~206,
EH ‘6‘]—;(] H]—x].;‘(] fﬂ-ﬂ

% 2002, rtHJ,]?sl— 7H§

G- ST - EAY - WA, 2006, TEAIFEY
oE, Mg HAL

o]+ ZFT 2006, "B, 3AA 20lo] ¥R Ta) o]
v X G THETAATE,, A7E A25: 57~T6,
AEAGNEATL,

A= 2004, "EAIZERS AT, TFEAE ), Al
394 A1z 21~32 A2 EEAA P83,
289 - vk 2008, 2 A} TAEA Q] F7HA

B7, re=te A 1?46#54%. AL ALE: 85~99,
S=tEAIR 2] 83,
87144, 2008, “AGAH3] €] gEHWd welo] Wxgel n
%

A G R

=
42 Agol

ol

pud

|4

A&

ZAOR" TQlEALE =R A5 29~65, £9]
st QEALS] ot T2,

A4 -9 S, 2010, A HARS 9] 23] EAJo] AW

Holl PIAE Y3F: A AZTE U E 3 &

ol F|AEA", rPAPgAATL,, ALA: 91~119,

, 2010, “S-2lvel Wale AL A
HE o] A3 A7, re=ARA,, A1TE
A2%: 163~199, T=A18] =83,
HAA - 2159, 1999, "X A EA W F WAl
SHEEAP A AT,

3 AT,



Andresen, M. A., 2006, “Crime Measures and the Spatial
Analysis of Criminal Activity”, British Journal of
Criminology, 46(2): 258~235.

Anselin, L., 1995, “Local Indicators of Spatial Association
LISA”, Geographical Analysis, 27(2): 286~306.

Barnet, C. and Mencken, F. C. 2002, “Social
Disorganization Theory and the Contextual Nature
of Crime in Nonmetropolitan Counties”, Rural
Sociology, 67 372~393.

Becker, G. S, 1968, “Crime and punishment: an
economic approach”, Journal of Political Economy,
76: 169~217.

Bottoms, A. and Wiles, P., 1992, “Explanations of Crime
and Place”, in Evans, D. J, Fyfe, N. R, and
Herbert, D. T.(eds.), Crime, Policing and Place,
London: Routledge

Brunsdon, C., Fotheringham, A. S. and Charlton, M.,
1996, “Geographically Weighted Regression: A
Method for Exploring Spatial Nonstationarity”,
Geographical Analysis, 28(4): 281 ~298.

, 1999, “Some Notes on Parametric Significance
Tests for Geographically Weighted Regression”,
Journal of Regional Science, 39(3): 497~524.

Can, A., 1992, “Specification and Estimation of Hedonic
Housing Price Model”, Regional Science and
Urban Economics, 22(3): 453~473.

Ceccato, V., Haining, R. and Signoretta, P. 2002,
“Exploring Offence Statistics in Stockholm City
Using Spatial Analysis Tools”, Annals of the
Association of American Geographers, 92(1): 2
9~51.

Cervero, R. and Kockelman, K., 1997, “Travel Demand
and the Three Ds: Density, Diversity and Design”,
Transportation Research Part D, 2(3): 199~219.

Cohen, L. E. and Felson, M., 1979, “Social Change and
Crime Rate Trends: A Routine Activity Approach”,
American Sociological Review, 44: 588~608.

Corman, H. and Mocan, H. N., 2005, “Carrots, Sticks and
Broken Windows", Journal of Law and Economics,
48(1): 235~266.

Dubin, R. A., 1988, “Estimation of Regression Coefficients
in the Presence of Spatially Autocorrelated Error
Terms”, The Review of Economics and Statistics,
70 466~474.

@ 50 #xe] AF 0l Mxed GWRZE S & 153

Fowler, D. P., 1987, “Street Management and City
Design”, Social Forces, 66: 365~389.

Hooghe, M., Vanhoutte, B., Hardyns, W. and Bircan, T.,
2011, “Unemployment, Inequality, Poverty and
Crime: Spatial Distribution Patterns of Criminal
Acts in Belgium, 2001 - 06", British Journal of
Criminology, 51(1): 1~20.

Lesage, J. P., 1999, The Theory and Practice of Spatial
Econometrics, Available:
http://www.spatial-econometrics.com/html/sbook.

Lockwood, D., 2007, “Mapping Crime in Savannah:
Social Disadvantage, Land Use, and Violent Crimes
Reported to the Police”, Social Science Computer
Review, 25t 194~209.

McNulty, T. L. and Holloway, S. R., 2000, “Race, Crime and
Public Housing in Atlanta: Testing a Conditional
Effect Hypothesis”, Social Forces, 79: 707~729.

Mei, C. L, He, S. Y. and Fang, K. T., 2004, “A Note on
the Mixed Geographically Weighted Regression
Model”, Journal of Regional Science, 44(1) : 143~157.

Mocan, H. N. and Rees, D. I, 2005, “Economic
Conditions, Deterrence and Juvenile Crime:
Evidence from Micro Data”, American Law and
Economics Review, 7(2): 319~349.

Newman, O., 1973, Defensible Space: Crime Prevention
Through Urban Design, New York: McMillan,

Paulsen, D. J. and Robinson, M. B., 2004, Spatial Aspects
of Crime: Theory and Practice, Boston: Rearson
Education, Inc.

Petee, T. A. and Kowalski, G. S., 1993, “Modeling Rural
Violent Crime Rates: A Test of Social Disorganization
Theory”, Sociological Focus, 26: 87~89.

Petee, T. A.. Kowalski, G. S. and Duffield, D. W., 1994,
“Crime, social disorganization, and social structure:
A research note on the use of interurban ecological
models”, American Journal of Criminal Justice, 19:
117~132.

Sampson, R. J., 1985, “Neighborhood and crime: The
structural determinants of personal victimization”,
Journal of Research in Crime and Delinquency, 22:
7~40.

Sampson, R. J. and John, D. W, 1987, “Linking the
micro-level and macro-level dimensions of lifestyle-
routine activity and opportunity models of predatory



154 M2ZAlAT M123 H4Z 2011, 12

victimization”, American Journal of Sociology,
3(4): 371~393.

Sampson, R. J. and Groves, W. B, 1989, “Community
structure and crime: testing social-disorganization
theory”, The America Journal of Sociology, 94(4) :
774~802

Sampson, R. J. and Raudenbush, S. W., 1999, “Systemic
Social Observation of Public Spaces: A New Look
at Disorder in Urban Neighborhoods”, American
Journal of Sociology, 105 603~651.

Shaw, C. R. and Mckay, H. D., 1942, Juvenile Delinquency
and Urban Areas, Chicago: University of Chicago
Press.

Smith, W. R., Frazee, S. G., and Davison, E. L., 2000.
“Furthering the integration of routine activity and
social disorganization theories: small units of
analysis and the study of street robbery as a
diffusion process”, Criminology, 38: 489~523.

Taylor, R. B., Barbara, A. K., Ellen, M. K., Jack, R. G.
and Douglas, D. P., 1995, “Street Blocks with More
Nonresidential Land Use Have More Physical
Deterioration: Evidence from Baltimore and Phila-
delphia”, Urban Affairs Review, 31: 120~136.

Wallace, M. Wisener, M. and Collins, K., 2006,
Neighborhood Characteristics and the Distribution
of Crime in Regina, Ottawa: canadian Centre for
Justice Statistics.

Warner, B. D. and Pierce, G. L., 1993, “Reexamining
social disorganization theory using calls to the police
as a measure of crime”, Criminology, 31: 493~517.

Witt, R, Clarke, A. and Fielding, N., 1999, “Crime and
economic activity: a panel data approach”, British
Journal of Criminology, 39(3): 391~400.

o+ 20114 10 11
At 2 2011d 11 9

=
AZATHYY : 20114 128 12



5t Hzlo| #F

490|

: Mixed GWRE g2 MZ

185

<FE> 3Wisdde] Halo ufg TA{Zxte| o
A AAY e
Variable
SAR SEM SAC SAR SEM SAC
intercept 91719 6.5111 41,2743 *** 71493 6.6592 9.4295 **
(AF3] - Z4A1A )
T 0.0290 0.0925 0.1088 0.0353 01573 0.1470
o] EAF 02551 * 0.2024 0.0245 0.2569 * 01213 0.1084
EENCNIEI R 0.2452 0.2674 0.0551 0.2541 0.2588 0.2126
P & -0.2692 -0.2479 -0.0640 -0.2748 -0.2007 -0.1849
TNZAGFFA -0.1319 -0.0865 0.0031 -0.1297 -0.0290 -0.0278
FAMg3 -0.3508 -0.4085 -0.3926 -0.3585 -0.5056 -0.4896
1905 AHA 0.0850 0.0901 0.0945 ** 0.0852 00995 * 01046 *
R 05891 *** 0.7041 *** 0.6420 *** 0.6037 0.8234 % 0.8000 ***
(FHAEH ¥el)
FAA JFE -0.1691 -0.1825 -0.0790 -0.1719 -0.2074 * -0.1834
EALE 35 03352 ** 03221 ** 02710 *** 0.3347 ** 03076 ** 0.3108 **
WA A -0.0337 -0.0333 0.0000 -0,0357 -0.0154 -0.0161
T AL -0.2403 -0.3178 -0.3668 -0.2378 -0.4644 -0.4607
rho -0.4740 -0.0076 -0.0660 -0.5390
lambda 0.7390 *** 31999 *** 0.8260 *** 0.8850 ***
N 63 63 63 63 63 63
R-Square 0.6200 0.6308 0.7116 0.6081 0.6825 0.7025
Adj R-Square 0.5288 0.5422 0.6016 0.5140 0.6063 0.6311

* p<0.1, ** p<0.05, *** p<0.01





