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32 g | #w | g | 4ud A
2is 1 39| 957 0 1 4 115
HA 15 138 80 97.1 0 0 5 223
A 2% 11 84 | 982 0 0 3 164
H4E 3% 206 166 | 98.2 1 3 3 379
TEE 62 39| 981 0 0 2 103
EhE 50 50 100 0 0 0 100
1Y 15 317 198 96.5 2 2 15 534
B 25 489 226 | 964 0 3 24 142
THE 357 234 | 96.2 1 2 20 614
BEF 120 15 96.5 0 0 I 202
BE 82 61 94.7 0 1 7 151
AeE 101 62 | 98.2 0 0 3 166
3 1% 352 198 | 947 0 0 6 556
34 2% 200 148 96.9 0 3 8 359
34 3% 254 132 97.4 0 1 9 396
HAE 395 173 | 96.8 0 1 18 587
A&EF 66 46 | 96.9 0 0 6 118

A 3,337 2,011 97.0 4 17 140 5,509

Bargon, Fz

I
-
W oAE FHeR WS Sl

o e g | wa | g% | Aua A
0-44] 1,112 457 96.6 0 7 47 1,606
4-8A] 351 203 95.7 0 5 19 561
8-124] 212 219 98.3 0 1 7 424
12-164] 301 252 97.1 2 0 15 553
16-204] 422 421 97.0 1 1 24 853

20-244] 939 459 97.8 1 3 28 1,413

A 3,337 2,011 97.0 4 17 140 5,410
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H 11243745 & HIAL HAadd 19787 22
20104 24410 28.9%, 24XA 04A] Atole] 28%7}
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23 st g | aY | 4w | 439 A
0-44] 2826 211 99.3 0 4 18 3,059
4-82] 848 192 99.6 0 3 1 1,044
8-124] 493 426 99.1 0 1 7 926
12-164] 683 390 99.4 0 2 2 1077
16-204] 1101 500 99.0 0 0 16 1617

20-244] 2643 480 99.5 1 0 16 3,140

A 8,594 2,199 | 99.32 1 10 60 10,863
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Ed=— /= (3-2)

N= el 4, A = AL wa

A7l 7= Bt HEE ALED it HE5H Ho HEd AYY
H| &2 Z|Z¥ #4=(Nearest Neighbor Index : NND2} 519, o] 4= 3
wEEA 2t HE THAo] oA H Fx oA o] 7HAC H|
ol Jx ztol7t JE7FE dERdTH NNIZE 191 H9+= s o<l
SEFYolal, NNIPF 1HH & Fee= F2AQ #xE, NNV} 15 2k
9= FHAQ FEFFolth (o], 1999) ¥y o] 7IWE Z+7tel A
MAER 7P 77k NAZHA Y] AYE A5k WHoR AA HEE
5l IHEZR] ¢ferh TS o] 7| A4 o] Hrhe Aol AT
w2 T Aol migh FAA folid HEol A9 FE|(Shape)oll
NgstA wEgshr] wiwell Als2 ZlsloF otk &4, BAAe] HIH A
ol ke R AA, ZEd A AT A9l fyERe] A

Sample size........ 5340
Mean Nearest Neighbor Distance ..: 8.61 m
Standard Dev of Nearest

Neighbor Distance ............... ¢ 2836 m
Maximum Distance ................ © 7549.38 m
Mean Random Distance ............ © 41.03 m
Mean Dispersed Distance ......... o 88.17 m
Nearest Neighbor Index .......... ©0.2098



Standard Error ......ceee..... :0.29 m

Test Statistic (Z) ......c....... © —110.4737
p—value (one tail) .............. :0.0001
p—value (two tail) .............. :0.0001

a9 3-143 o] T= = 8.
2 Uehu 2™ 25 0.290]9 ZHA

om, A4 st HMF= Aol EHSE =Hofdot.
woto] A & A3 ® 3-59F o] ZE2 0.274°] FHAE 12mE,
Ar= 0.297°] A= 20m, AF=2 05510 110m, =+ 0.716¢]
FHAZZE 329m= UERY 2342 9ol NNIgte] Aoz nE Wi
7b 18t} dof 3st= JHE Uyt

H

T NNI #HEE B4AY 71qEe BdA
5t 3 0.209 8.6 413

£¥ 0.274 12 42

Az 0.297 20 59

s 0.716 329 435
e 0.551 110 183
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Average Nearest Neighbor Summary

Nearest Neighhur Ratio: 0.016835 Significance Level Critical Value
z-score: -139,602708 B pualus) {z-score)
0.01 mm <-2.58
p-value: 0.000000 0.05 B3 -2.58--1.96
010 [ 1.96--1.65
- = 1.65 - 1.65
010 [ 1.65-1.96
0.05 ] 1.96-2.58
0.01 N >2.58
— (Random) —_
Significant Significant

Clustered Random Dispersed

Given the z-score of -139.60, there is a less than 1% likelihood that this clustered pattern
could be the result of random chance.

Average Nearest Neighbor Summary

Observed Mean Distance: 8.606460 Meters
Expected Mean Distance: 36.243495 Meters
Nearest Neighbor Ratio: 0.237462
z-score: -106.601394

p-value: 0.000000

8 3-14 50f HA| HZE X 2t
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2) Ripley’s K statistic

A2 Az BAL 9 FE Al Aazte JRE AZeh 1A
g A4 ARG 2 FrelA @ WY Fw(ntensity)©] WFo] gl
o] 7ol meAe 27 Wl K FUAOIA AS Aole] 3244
olzAo] ofmA Wtsh-AE Austs dEA B2 A AR meA o]
oh SlelA AFRRel Had AuRAcld BALL M ke Aol A
Bhe o9tk Zolth. It K4t S AeldyE Bt He fu
o WA A B0A oEgel ang uent K @4k A AR
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High-Low (0}

@ Connectivity Histogram - space0507

==

P

Frequency

012243648 6
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2 5089966137| 1.66505777580 3.83549299769 -2.97442788314| 403584409727 H|A2E 194537.63739700001
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8 8681152452 B.78588737450 5.97335805931  -0.55035675200 4.95097855249 S8 S 196205.86953600001|
9 0514764344| 595901866434 450138269872 -1.73413332544 341915034836 H=EE 197757.90011900000|
10 4574540557 6.96867437803 2.61165378844 274710116371 193044461050 BOtE 196724.31088999999|
11 B8237355592| 6£.71304895235 5.96601434138 -3.46863263267 2.84238474872 1oI= 197020.32419600000|
12 2034728938| 9.28795016603 6.99949037751 -2.08589805637 5.59850439117 S41= 195862.16940200000|
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ABSTRACT

The Research on Location Monitoring of CPTED(Crime
Prevention Through Environmental Design) Device

using Exploratory Spatial Data Analysis

Kim, Joo Hwan

Major in Information System Engineering

Dept. of Information and Computer Engineering
The Graduate School

Hansung University

A point of this study is to find Hotspot of crime that is happened
frequently and is to prevent crime by installing CPTED Monitering on
the Hotspot.

Needs about safety of residents are more important by deepening
urbanization, elderly society and nuclear family. But, administrative power
and police force have limits to counteract safety of residents. So people
are looking for alternatives by introducing safety information system and
device of CPTED. That is, Needs and Installations of CCTV increase
steadily because CCTV is connected with safety. But, scientific analysis
about wvalidity, systematic plan and location of security CCTV s
nonexistent. Now, it just stays a level to counteract the needs of
residents. It has limits to look for safety of residents by increasing density

of CCTV simply.
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One of the feature of crime is to show signs clustering with the area
that is happened crime in the past as the center. And also these crimes
are strong interconnectivity. So, exploratory spatial data of crime is
geo—coding for 2 years and it carried out cluster analysis and space
statistical analysis through GIS space analysis by dividing 18 variables
into social economy, urban space, crime prevention facility and crime
occurrence index. The result of analysis, it shows cluster of 5 main
crime, theft, violence and sexual violence by Nearest Neighbor distance
analysis and Ripley's K function. It also shows strong crime
interconnectivity through criminal correlation analysis. In case of finding
criminal cluster, you can find criminal hotspot. So, in this study I found
concept of hotspot and considered technique about selection of hotspot.
And then, selected hotspot about 5 main crime, theft, violence and sexual
violence through Nearest Neighbor Hierarchical Spatial Clustering. After
that, I found 105 clusters of hotspot in the study areas by overlap
analysis . I also found the variable on the effect of crime and cause of
cluster through criminal records which 1 got in this study. Regression
analysis is appropriate model about finding cause and effect. But, It needs
modification model because crime is strong spatial autocorrelation. And I
analyzed hotspot the neighboring areas after measuring spatial
autocorrelation of each crime and variables. And also, I selected variables
on the effect of rate of 5 main crime, rate of theft, and rate of foreign
residents by applying Spatial Lag Model, Spatial Error Model including
spatial autocorrelation other than traditional OLS model. The variables on
the effect of 5 main crime is found (+)sign in rate of recipient of
livelihood and rate of adult entertainment establishment. And it is found
(-)sign in the density of security light and streetlight. That is, It is
analyzed high rate of 5 main crime as high recipient of livelihood, high

adult entertainment establishment and low density of security light and

- 149 -



streetlight. Because the rate of foreign residents is (+)sign, it is analyzed
high the rate of theft as high theft. It can prevent crime by selecting
CCTV install location in the basis of cluster location through variables
cluster on the effect. That is, It is selected hotspot by overlapping
recipient of livelihood cluster areas, adult entertainment establishment
cluster areas, multi—cultural family cluster areas and low density of
security light and streetlight. The detailed number which should be
installed on the hotspot is 181. But, in the result of overlap analysis
about hotspot which got data and the existing CCTV areas, the existing
CCTV areas take charge of 46%. So, number of new CCTV for covering
hotspot in considering of existing CCTV is 89. Number of new CCTV in
the base of prevention data is 26. and Number of new CCTV is 115 in

the result of re—analyzing spatial feature in the base of selected areas.

It can summarize several points of this study result.

First, It can be possible scientific, objective access by finding hotspot
through criminal data, designing location of CPTED in the basis of the
spot and measuring number of installation. Second, It can be base of
selecting quantity, detailed budget and location, and year—on—year
executive planning about CPTED on the data. Third, It can minimize
effect and criminal decrease by counteracting appropriate administrative
power and selecting criminal hotspot. Fourth, It can have efficiency of
manpower and budget by focusing limit budget, administrative agency
and police power and also suggesting criminal spots and areas. Fifth, It
can set up direction of police draft for city safety from now on by
suggesting hotspot to decision-maker in the Urban Planning Section by
informing variables in the effect of crime. Sixth, this study will be
foundation of GIS modeling study for city safety in other cities future by

suggesting spatial analysis through GIS modeling.
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