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Abstract

The aim of this study is to analyze the periodical and spatial characteristics of urban crime
and to find out the factors that affect the crime occurrence. For these, crime data of Masan
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City was examined and crime occurrence pattern is ploted on a map using crime density and
criminal hotspot analysis. The spatial relationship of crime occurrence and factors affecting
crime were also investigated using ESDA (Exploratory Spatial Data Analysis) and SAR
(Spatial Auto-Regression) model.

As a result, it was found that crimes had strong tendency of happening during a certain
period of time and with spatial contiguity. Spatial contiguity of crimes was made clear through
the spatial autocorrelation analysis on 5 major crimes. Especially, robbery revealed the highest
spatial autocorrelation. However as a autocorrelation model, Spatial Error Model(SEM) had
statistically the highest goodness of fit. Moreover, the model proved that old age population
ratio, property tax, wholesale-retail shop number, and retail & wholesale number were
statistically significant that affect crime occurrence of 5 most major crimes and theft crime.
However population density affected negatively on assault crime. Lastly, the findings of this
study are expected to provide meaningful ideas to make our cities safer with U-City strategies
and services.

KEYWORDS : Spatio-temporal Crime Pattern, Spatial Statistics, Spatial Autoregrression
Model(SAR), U-City
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RECHILD P 1 0.646% =0.723 0.619 -0.184 —0.561 0.379 0.177 0.180
EENAGE P 0.646% 1 ~0.646 0.917xx -0.109 -0.569+x  -0.239 -0.060 0.087
OLDAGE P =0.723 -0.646% 1 0.585 0.171 0.672s 0.162 0.023 -0.132
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TABLE 6. 50 SHz &2 S7taH=M 42t
OoLS SLM SEM
I6} t—stat Prob. I6} z-vaue Prob. I6} z—value Prob.

LODG_RESTO 0.04 3.65  0.00:: 0.05 6.02  0.00%:kx 0.04 743 0.00::
WH_RETAIL -0.01 =225  0.04xx -0.01 -3.37  0.00%xx -0.01 —-4.07  0.00%xx
TAX_P 8.64 0.04  0.04xx 6.97 245 0.01x= 7.20 273 0.00%xx
LOWIN_P -29.57 086 0.86 -42.67 -0.36 0.72 -129.78 -1.21 0.22
POP_DEN -2.06 0.99 0.99 -115.27 -0.75 045 -166.11 -1.19 023
OLDAGGE_P 132.82 0.11 0.11 162.80 2.77  0.01%x 239.69 4.23  0.00%xx
CONSTANT -17.59 -1.97 0.06% -27.35 =419  0.00%xx -23.87 -2.54  0.01xx
FEA = 347  0.02xx

p 0.79 5.77  0.00%::

A 0.89 1219 0.00%::
R 052 0.66 0.74

log likelihood -81.64 -78.56 -75.55

AIC 177.29 173.11 165.10

SC 186.10 183.18 17391

likelihood ratio 6.18  0.01:x 12.19  0.00%x
wxx 1 p < 001, #* 1 p <005 *:p <01
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TABLE 7. = Hz89 37te[H=A Zut

OLS SLM SEM

1] t—stat  Prob. 1] z—~vaue  Prob. 1] z—~vaue  Prob.
LODG_RESTO 0.02 237 0.03x:x 0.02 3.89  0.00sx: 0.02 443 0.00%:kx%
WH_RETAIL -0.01 -1.43 0.17 -0.01 -2.05  0.04xx -0.01 -2.33  0.02xx
TAX_P 4.48 2.04  0.05% 3.64 220 0.03xx 3.73 226 0.02xx
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POP_DEN 59.71 050 0.62 0.33 0.004 0.99 -22.83 -0.26  0.79
OLDAGGE_P 4813 1.07 0.30 59.86 1.76  0.08x 95.61 2.69  0.00%xx
CONSTANT -6.50 -1.30 0.21 -11.26 =295  0.00%x -8.74 -1.85 0.06%
F&A = 190 0.13
p 0.74 4.40  0.00%:
A 713 0.00%=x
R 0.38 052 057
log likelihood -66.64 -64.19 -63.01
AIC 147.28 144.3% 140.02
SC 156.09 154.45 148.83
likelihood ratio 4.89  0.03xx 7.26  0.00%xx

wkx 1 p < 0.01, xx*

p <005 x:p <01



23
Prob.

%

ol

A
9.50  0.00s:x

-5.28  0.00%k:x
268 0.00%x
-1.34 0.18
-2.09  0.04s:
522 0.00%x
-3.02  0.00sk:

0.80
-54.48

1342 0.00%xx
122.97

17.98  0.00%x*x*

SEM
z—vaue
131.78

0.03
-0.01
3.14
-63.35
-12892
131.26
-13.33
0.90

Y - 2 g -

Prob.
o wet 714 dAug BIwe oh

716 0.00%%*
413 0.00%#x
228 0.02%x

-033 074
333 0.00%#*

455 0.00%#*
456 0.00%#*
454 0.03#*

0.70

-58.83

-1.37 017
143.73

z—value
133.67

SLM

0.03
-0.01
3.07
-18.68
-99.31
92.57
-13.99

s

Prob.
465  0.00%%x
-2.85  0.01%x
209 0.05%
-0.13  0.89
-059 0.56
2.11

0.04x

242 0.03%x

510  0.00%xx
p <01

(O]}
t—stat
0.62
-61.11
136.21
145.02

=

T p <005 =
=

0.02
-0.01
3.71
-10.03
-56.78
76.87
-9.80
A

B

GIset I
CONSTANT

POP_DEN
W+ A9

T p < 0.01, =

WH_RETAIL

LOWIN_P
Al

TAX_P
OLDAGGE. P
=

o

LODG_RESTO

log likelihood

F

P

A

R 2

AIC

SC

likelihood ratio
skksk

7
ok
N
TH

N
R

Ak
o

o
Ton

Aoz e,

()] BAE 7=

ﬂ_mo

Tw
BN

pi
fi%e)

o,

L

AR

(o2

HA Ve T

S

o}
7} W= opEx] 9 (hotspot) 2. & H-F 5

ok

P A A

°

oAt

A 2]

67471 ¢

=

L

L

(1,7687H)

B

S

[¢)
3

[e]
Be $AT

15.2%°1

.
WA 5ol

[e)
=

A
ok
o}

o

il QAek e )

3]

Al

[e))]
H

oo & Aolt.

HAYAT s} v}
WAe Ae)e)

=
.

to 7]

k)
o

A €]

T2 = A

oA

=

o
o

7+

=

121 A

<t

A

z

Je F2 Bohbst b

S

EPS

=

W

)

o/
o
el

JJJ
=5

"

bl Wl A

S

oS

L

AAH AR o] A5

Al
=t

oAEtE =

Rl

9l

5

g 2



oA 54 2 AR AA

A=

3

s

Analysis of Spatio~temporal Pattern of Urban Crime and lts Influencing Factors

Ao} LISA £A1<&

Moran's 1

H (polygon) T =
olE| At} LISA

24

7

=<

2

=

=

=

oA Al olel
7

g

=}
L wAE

sl

p

.

o}

Al ATERY

=
.

3 7]

3

[e)

o A9t olglolE ATUEI} felv]

W3]
MR

27 9

3

8

™ B R

=

7FE =

=
+

!

=

S =i 1-

=

A ) 42(7):155-168.
i,

200, GISE ol
FHow AeAguta A1)

E

[e)

Aee,
9, 158, oy

:rl
o,
Aol

il

Ry

],

=

i

o]
o

ol

5

:rL

ol A €]

g, {I%

13, 2005.

Hr,

©

ol g3,

1}
=1

o ojH it

BEs

23]

o)

3] A] 8(3):44-54.

s}

FA 21

3 AT 2

-

FL
gl

ALE] A A Al YR &8 8o Elold ezl

257}

-
it

RERSRE

<

g

o

pil

o]J

o

juld

N

=
5
B

-

=

Al 129-138

AL 664%

oA &

i

I
pa

3)
2]

2008. A7)
3)

o7 A o
18 @44 CPTED7|Y 33

.

o

H
=

|7

1—]5
L

%
A%

’

=

o=

o

=1
Rl

he 7

Bge] 44 ekol

p

.

5

1.

Aol wel GAES7F 2] w

=
5

=

3
5},

o]3 . 1989. A gEAl

|

g
—
i
._Ao
el
i



GISef FIEHTIE o188t Al - I TN o

B R RS - R s et R N 25

e, FH 2003 GISE &8 &4 W9
S EEA ) Ea E A A 9 8] X (5 E A
%)) 38(1):53-66.

Anselin, 2005. Exploring spatial data with
GeoDaTM: A workbook. Center for Spatially
Integrated Social Science.

Bowers, K and A. Hirschfield 199. Exploring links
between crime and disadvantage in north-west
england An analysis using  geographical
information systems. IJGAS vol.13(2), pp.159-1&4.

Hillier, B. and S. Shu. 2000. Crime and urban
layout: the need for evidencee Ini  Secure
foundations: key issues in crime prevention, crime
reduction and community safety. Institute for
Public Policy Research, London, UK, pp.224-248.

Jeffery, C.R. 1971. Crime Prevention Through
Environmental Design. Beverly Hills, CA:
Sage Publications.

Levine, N. 2005. CrimeStat: A spatial statistics
program for the analysis of crime incident
location. Ned Levine & Associates, Houston,
TX, and the National Institute of Justice,
Washington DC.

Lockwood, D. 2007. Mapping crime in
Savannah. Social Science Computer Review,
Vol. 25(2), pp.194-209.

Newman, O. 1972. Defensible Space: Crime
Prevention Through Urban Design. New
York: Macmillan.

:




