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A Study on the Influence of the Urban Characteristics on the
Incidence of Crime Using Panel Model

ABSTRACT

This study, based on the sociological crime theory, is to examine the relation between urban characteristics and the incidence of crime,
helping establish effective crime prevention measures. For doing so, the study employs crime data from the Supreme Prosecutors’
Office and socio-demographic data including the regional Statistical Yearbooks -both from 2005 to 2012- to build the study's panel data,
and analyzes the panel model on the 16 subordinate districts in the city of Busan. To reduce the incidence of crime and prevent crimes
from occurring based on the analysis results, first, prevention measures specific to each region by its attributes are needed rather than
general ones; second, new institutional frameworks or policies are required for utilizing accurate crime data; third, interdisciplinary
research in which various fields including urban engineering are associated to that of social science is necessary to further the study.

Key words : Crime, Urban characteristics, Panel data, Panel model

Jh

[*]

1= A1E15H W o) 2ol 2Ask] A Aol 543 W WAl k) RS
o] w317} s}eiek. A8 9I5ke] A1 8137H2005~2012) T 2] W o] Els} ) 5 55
of S Hjo]El 8 FEAATL, R4 167)8] e oo 2 sfdeao 2 R, BAENE viEke 2 W RS Fol7, W)
P ST S, Ll WA PR AT A9 540 AU Aol Baste B, WAQT) LAY TAHlw, P W
JolElE B8-8 5 Gl AwA] A|2slolut g Ho] Basheh A, sho 2w AsjmhsRzole] AEs) 3 EAFE U ole ShEo] dAlE
A79] 340] o] Folok & o]tk

M0 W, mAS A e s, dujoly, sd Ry

o do iz b

2

o,
T e

LME

FYane] 2012 7ol w2, AAFLAL/IFOECD) 3470 95 5 Selubele] ARMIEE 69), ZHHIEE 11912
ANEShe Ao et 95 ol Matgol thk Re Tk vk Selvtele] AR MARE 19824 ofF =) ki,
2000500 OB Wi 1008k A o) Z1= 5} A eiE wola ek WA WAz

=
ha .
e Ao MY 5 glovk ek, A9, geleh S, Wik oSk f<), B FY, B, A sk B H2 109

[
jg

* A el =AlFE} 44} (Pusan National University - zeroize83@hanmail.net)
** Q39 BA ek ©A1FSke ¥ty (Pusan National University - leejaesong@hanmail.net)
w239 WA R} Bk st E A8} w4e (Corresponding Author- Pusan National University - yeolchoi@pusan.ac.kr)

Received September 11, 2015/ revised September 23, 2015/ accepted October 6, 2015

Copyright © 2015 by the Korean Society of Civil Engineers
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.




9 3wl o} STkske] AA B AlFE ekl 3lES

& % 9k

HF (s} AR, A= ) 456,120710.=, 20001 288,75471
Ht} 57.69% S7KE 2o yepstth 2019 Z91 1990d=
130,935l EfsSiet] 1 FAlel] Blste] 248.35%7F 5718k
ok 53], =Rle] At HARRs A9, A, AR SR
SRS U TR 35e Ao R veRdt FEze] 7Y,
2010 180,365710.2 2000de]) HI3te] 260% 7+ S718HAL,
AL T3 A7PEFE 2010 19,939710.2 2000%9]
Hlste] 200% o) S7IeHATE

] sl gl 2A A FeElA & 5 Aol
RFe] Y At opuet 191 o] AEH R SRl Q=
FAlelek feuele] 28 BA e el SEe A
ol $13j0] Hh= S Wxe] 917l 2ol Sz Flo] etk
el iRk QP2 =lEe] 7REAR] atolr), FEShaL okd
3 ALBlE TRE7) 913 dazzdelt) 237w Sue] 4k
A& AAgsherl 2 9T VA= ABEA ek S7k=
SEM Areshs B Muaghs & A4 davt 8l
5, w7he Mok ALERE =) AT ARks ASHo s
HEe & s U B2 =8E 7hEolof dhrke Aol ol2fgh
WolA] =RlEo] B QRdsHA A&t 5 s HEE S0l
cgal7] f1ate] Wl w3k ThIR ofelrle] d7E0] X1y
3L Slok

Feuele] ofdh dRelM & s tiAlel ke 74t
B 167] T--& thdo = 2005304 2012d744)9] e
tjo]E|(Panel Data)E &-8-8lo] Tt =ASAd Q4 5 ofmet
847 HF el FFE mIA=A hste] sE R (Panel
Model)& 53 254 £41& ArJslarat gk 58], CCTVSh
A T IR B B85 o=, of”ol, o] T3t
B2 7EH B 7 mASCEE] A e o9 JRke
UAREALE A EAA} S TElal 74 Ak uiEe R A
27 ddolke] Wzjelptel] ik 9244 Wk AATekaL) Sk

. Mgor

HE] thEt 7|2 ATEe vkl B E ] shar A
7 e R RS S vk A, AATTE T9EIE AR
2 fgH Sxelr ek Arolnk W= HERE 7iQle] 530
ofaf 2§71 SAIRE A He] ARl 549 a4
< 7HIAL vhs 7P itk ARSlA Ak, AFRlke] S84,
QFAEE 7ATUE] GAdo] el A9 Tt Adegle] RFEE

1440 Journal of the Korean Society of Civil Engineers

o] B& % JIrhe PR TRk e FrEe AeErdele
e ASlACES SAR s, PIEEA, Solat EHR
)_\ﬂl }\-120 3L X T,‘=_L}_\_] E_o,] AZ A HJ—%J%E_E =S NeR }\1}\]5—]_93\]4__

=0 1 T = =

Jeong et al. (2009) 2 Cheong et al. (2010)& HE} A7)

B A7 Pddo] EAlsE S BTk LA ARE
SRV, F8AN, g APde] B A HUSE HAT Bol
FRETR= 2SS 3Rl tk(Lee and Cho, 2006; Choeng and
Kang, 2013; Heo and Moon, 2013). 18U} & ZEFe] Adrpd
olg} ER|ehe AR} H] AR e] Zjold] whe} HE]e] Ft
o] YefR|aL, A 9Ge)| AJigle] olgo] STt WAt STt
(Choeng and Kwak, 2008). H=5F ARSIZHEZQ1 ST olgfES]
HI&0] 575, A4550] Bo] 7Fske AGYrs, vt
o] Be AYGUS=E A3t Bo| WAYEIItl(Park, 2013). A1
A S s MPATES 5o R M TAE flEiA
A BTy SolX HIEEE ARBEIA S0 RISk ARS1A
AXe} s oot s 7L dick

T A BREE AR 9 T 3 T 22 B 8AE
gk Ayrelnk IR $ix)e}t Felel) wlel AEE E ARESL
x|} Bgo] A 4L, olel] wheh A]e] e} X Fge]
SR ok HA7ISE A BAo 2 B 1 3H
o] 7HAE HE FE 8201 BA8kaL MFoe] 7Fsst ]
A FEE ARRICE &, 3EAQ] 4SS E838le] A
F okt FAE g AT vkE ¢ Qvke A 7RItk

H7], Ku and Kim (2011) 2 Lee et al. (2012} =& AlgE0]
hie 7I2E TS e 2807 Slsixe 7iardat 7t
SREnk opujz} 7h2e] 9 3 #E] SoM % TAEA 849
APt Zaslrial 319t Johnson and Bowers (2010 E&29]
Feje} HHEES AFslSiet, 71EHo R B2 AV} BESF
5 WG] SRR SRt 7= WA JYES ARG
I STE TRl B ARREC] AL Sl Y TRl HEE
RS A7) SleixE <Rl A9} VRS BT F8st
QaolER FARE] A B SAIE st Bastal sttt
(Choi et al., 2000; Choi and Yim, 2005).

HE7F 9IHS] DAk 322 AREES] Y &) 4
W= FAREH FHeFe] A de= HolA 9
2 ExJo]go] o]RofR|aL 9l Ao 2 vERSTE wEb Bl
A} R Q1% 332 5Ado) WFe] JEES wxIvthaL 7gE
T Utk FZollE oRIYIES tPdo = Wz WA WS AulE
A77F A= F77F AUJTE Kim et al. (2014)2 oREsHS
A7 tiEAQ] HAs Aol 23S BHro] gie] 477}

RS W = SR e wESth P 3]

g

(il



olfiAl - oAl H Y

2 A9REAE Sbdeh= F83 940)7] wiel 57 H5<

TAe] Qb FgAR] FEES wIAA b o) whE
oA ol BgF A7t 5202 dasitial FABEIlth
HAPEQ] CCTVE dlit, v 3 93] A=
e = Aol AxJsl7 7} ofggtt: 1%7] wiieel] A HE/g0)
s HEHE EEskaL ool whe ApEA R Y] o]
dasiriar sigit G5k S5 B2 Aol HFIT7F B
AS4e]] vjsle] M=) WA Aol &l Bkl CCTVe]
R PR ot HAldo] ofd FHIEL] a7 o]ty
TGS SAloR AAjdval setsiltt o= Aled b=zt
= & o o AEH fFCle 2 a3 gks Aelet
FAsItPark and Choi, 2009; Lee and Kang, 2012; Seo,
2014; Jang et al., 2014).

CCTVe} thEo] &84 3H4 AIE S5t Hx]dits aefshe
CPTED (Crime Prevention Through Environmental Design)o]]
ek ATEE s] WP itk CPTED: EAWES)
8E NS Sl REVE ARdF o= Aojear ast 5 Stk
Ndoll A A)RFE At (Jacobs, 1961). ©]% Jeffery (1971) 2
Newman (1973)2 334A1E B3+ A=« wWofagte] 7id
< AABPEA 2AAR1 A7 ARSI EA) CPTED: vl=
2 FHS HIEEE A7l ofn] AlEelw, EluEiol= 1990
b o]2o] =W o= Bt 34221 CPTED
b yEe] 23] WAL itk CPTEDS] 743}
SR A AP} e A g2 et ) ede
X, $AR57 517 e A9 5 CPTED 727}
Zrofla] HE P15 shfal SRt (Massoomeh et

mlo U
.

g
0
oL ok

A
rl
of

v}

XN g
12 ooy =

o
2

2

&

M
flo
j)
FN
'
o

S

al., 2012).
vpAue 2 EAE-0 20} BRIE

PO AR Eolie ol QAR 2 BRE HIke v, st
2 5 8 AR 54, 34 5AE =S el
o] HFele] IAE EX8k A Choeng and Park, 2010;
Lee, 2010; Oh, 2011; Baek, 2011; Kim and Lee, 2011; Cheong,
2014). 7AZ 22 Choeng and Park (2010)2 A|A}F WIS, o=
1 HIE, o]&E, shAY HIE, QEE EAEAJC R Riedst
AL, Lee (2010)= Q1A %, AHIT, =8, ATol5EZ
e Q] Bvg, AR} AR T NS 54 AR
v, SulARE e el shrgAle TaE B0
548 BASH0 2 Tesld Oh Q01)E A7, A8
IR TR AT B4, VRABRAEAS F A
A 8 ABVAA B4, S50 1 T 5 B
Y L PP WA EAEHS B AL, Back

(2011)2 QIFHEE, 7|2AEFFAREE TAE T € AslA

]

it

-#J

o

e s duE, e
AN

o];(]n

:

g

nd
av
&
<
o
£
=
X
18
=)
[}tlo
o
<l
i
=)
o
fru
-
o,
4,
Sl
)
o

: 22 9 2] U, e
Fapg W, ok W, FANANSE TAE QEEE
A4S EASH0 R wegste] stk Kim and Lee (2011)
= ) Bxoz AFAT, olEdly Hadalulg,
&

, Z12ARFAL 7 FALEA, 1908 APEA,
E
=

b I

= TAEAL
2 3128153tk Cheong (2014)8 725FAM]E, FA01EH]E,
MG, A Qs AT, SEh32Y v, s
HlE, AP ¥, 71EF AX HlES EASAES AR Wl
Ak o] Lo Ki (2015)2] ATerv EAS/384 vk
TR QAARE QIR I, 1Tols, A3
e 540 g U = Uk
MPATES AT A, w9} He
g QA5 Ao whedslal Uitk - GelxlE A9
M TEfElE =AEAIRAS Eiehs A BA) o)A
oA aefebA] FRlE WHAK e sk 529, 1T, A
Q-

ot o

et
o
i
-

)
)
=,
o
An)
il
5
o
NS
M
1
tilo
oft
ol
38
N
=)
Mo
2
>
™
o

sjelalr] olEe WA AR wep B S Puvi 249
AP B B & 5 Qs Sdulolel S Bagt A
2Ag Al Tlee] EeA weekd Raige

242 Aol wredslaa gk

= dgdlelEE 83t H3] WA FFE nX=
TAEAQAE FolslE 21E BX o7 gt oE ffsie] o]
oJE|E skt A9k 2EQl RS Bao) E8slaa}
shtk 2 Aol gk sidujolel= 2005135 2012%717] 2]
FabgdA] 3] A dlolEle} A 4o Bt dlolE =
AG Az} olol] W 167)) o) Avkad Alme
7 Qe o)A A FdulolElS nigo & sfdnER

o o
IR
O
™
N

Vol.35 No.6 December 2015 1441



SHZA AT TRl gk Aot ErFssdARE sidi
PEA A= a3t tigte] ARBAF] §h= wigreh i) 3F
zo] g AR} wE WEo] Sl SEA WO R e
o] 7hsatrl= dxle] Stk webA sidnd g 2o
ke ARkEQl 3|7RYe] A tE FHE 7RItk o5
JulkAe] 7|8 2210 2 T&sPH Eq. (1)3 2ti(Ashenfelter
et al., 2003; Choi et al., 2007).

to

o
1y

;

Yy=a+X,f++e, )
€ir = My T A Ty

i AN, 2,3, N)

tod(1, 2,3, -, T)

Nyt BRI Qe ARESA) B
py 2 BEEA G AR DEAR wH
Vil : Q’%Z:} E—L.fg-

wo

gdmge oxe olws aejehe 7l et
One-Way Error Component Regression Model (One-Way
Model)@} Two-Way Error Component Regression Model
(Two-Way Model)= 78 = Stk 7WASA] B3t EAfeh=
735-oll= One-Way Model& AM&-3H wHaL, 7WAS/3 &3kt
AZEA EF 25 EA8HE 7359l Two-Way ModelS
ARESHAl Ak 2ol QxpRke] 7Hgel] whet a2 E-S Fixed
Effect Model (FEM)3} Random Effect Model (REM)Z THA]
$RE  9Iek FEME 2zl Zialel 1 Aale) Sole 7kt
Ao A 71] AR Aot $1e-S FFgshe mHelw, REM
Zzke] A7 A Solile 7 skan 1A 3k EAe
G W) = SEE o] Fgdrkn sk eItk
FEM3¥} REM-& One-Way Model¥} Two-Way Modelel] Z}z}
g o] 7122 HdRE-& One-Way Fixed Effect Model,
One-Way Random Effect Model, Two-Way Fixed Effect Model,
Two-Way Random Effect Model 2 #-72 4= St} Z17}e] g
olx] FEM3} REM2 27gsh= W& Hausman TestE 581
o]FoAt(Greene, 2003; Baltagi, 2005; Lee and Noh, 2012).

HERFL HelHE o]83hrhe oA Gz ot
02 A4gE BAehs duslARgd vlste] E=271E 7
U= Aol Stk MEVS S7FE Skl el ds
AlofetaL vlolHel] SEjA Wslks E3tete] AUnks|7|gel vlst
of B oSk ARE AT 5 Jlon], ek Peid ZYellw
2go] 7Fsefct e AAIE Alaet FobdA AsE A
7] wiol] of7jol ] YeR 4= 9l o]EH(heteroscedasticity)

p

R
KeX
pu.

1442 Journal of the Korean Society of Civil Engineers

A AAE s AR A P autocorrelation) 4] 5]

H]—/\g [a3

i

3.2 ol T4

A7 WA W Pk o
7] 915k 2005 35E 20123717
T8 e P Sddeleis

Sk 4 Tk o]k A A $Iste] FEM¥} REM$&
2817 i Gujarati, 2003; Choi and Seo, 2013).

% 8zke] FabgedA] 167

Table 1. Summary of Dependent and Independent Variables

Classification Variables Unit
measure
Felony (CRIME1) | umberof
cases
Dependent variables Misdemeanor (CRIME2) Nu;z:;r of
Total crime (CRIME3) | umber of
cases
Crime prevention| .y ey Unit
facility
Total Population (POP1) | Person
Foreigner (POP2) Person
Population Child (POP3) Person
characteristics Over 65 Population
(POPA) Person
Divorce (POPS) | umberof
cases
Detached housing .
(HOUSE1) Unit
Multi-family housing .
. (HOUSE2) Unit
Housing 17, tment (HOUSE3) | Unit
]ndependent characteristics -
variables Attached housing Unit
(HOUSE4)
Multi-unit housing .
(HOUSES) Unit
. Karaoke Bar (COM1) Unit
Commercial -
characteristics Entertainment spot Unit
(CoOM2)
Economic Vehicle registration Car
characteristics (CAR)
Residential area
100m’
(ZONE1)
Zoning Commercial area Loom’
characteristics (ZONE2)
Industrial area (ZONE3) | 100m’
Green area (ZONE4) 100m’
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H<] Felony (CRIMEl )= SRIZ|Z AR], =, A=e] A
5E AR Aoy, 7 A Z<4%17%] Misdemeanor (CRIME2)
= AHFE Ay, £, wdslo] v H4E IS Aotk Total
Crime (CRIME3)2 3] 2 AHx|E 23kt BE H3]e] 2
AFE orjgitt

S 5 APl S8l CCTV (CCTV)E dx 2
T AXEE WHgsh wigro|t) 19 5432 AR (Total
Population, POP1), 2]=r¢](Foreigner, POP2), o]#o](Child,
POP3), 654 o] I9%Over 65 population, POP4) Z}z}e] 4=
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£ t==Fe)(Detached housing, HOUSE1), t7|+5=8(Multi-
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el Attached housing, HOUSE4), THAthEe}(Multi-unit housing,
HOUSES) Z2ke] 7 W= 74081300k 34 548 72
FHE ekl E e 7hsde] & HEF(Karaoke bar,
COM1)¥} -5~5%(Entertainment spot, COM2)9] 7]4Z W4
2 wkadalgla, 73A EAol= X1 52093 Vehicle registration,
CAR)E ¥4 IJalirh vAvke = SEA]o] SAS F7A)]
(Residential area, ZONEL1), 4}¢3x]%(Commercial area, ZONE2),
FAA¥(Industrial area, ZONE3), =A]2]%)(Green area, ZONE4)
Zzke] WA 100m” T2 WS ek

4. EANSYQ4T1 HZ) 2ol DIXl= I 24

41 =3 B3o| M

HIRE& One-Way Fixed Effect Model, One-Way Random
Effect Model, Two-Way Fixed Effect Model, Two-Way Random
Effect Model = #7531, o] Folx 71 A3ek @S Agap]
Q841 Chow Teste} Hausman TestE 2AJstedo} sl Chow

Table 2. Estimation Summary of Felony Models

olg- A @

Test= Pooled OLS¢} H]usle] sjddgo] uA g3} ZAsk=
2] B2 AA3}, Hausman Test: SFEa37F EA5H=4]
o AT Zte] Test F310] 744 Age Aduae
==3P] FtkLee and Noh, 2012; Seo, 2015).
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A = Ao w AU wEhy 3709] S5 B
FEMo] A3l 3o g ==Y, One-Way Fixed Effect

Model & E3jo] 24 272 a8t

42 W5 LA 7E00] TS ORI SASHRA BY
Zn

WA, SR A HCRIMEDNE S45R1R she Hdnd
9] 34 A3l= Table 29} 2t} One-Way Fixed Effect Model2]
4 An= AR dy, & 7)o Wavt SAFe R fol3k
Zo 2 E2EITk folgh W T 23] Y T5E AAPIE
Aoz T2E W= CCTV A Ug(CCTV), ojlo] 9172
(POP3), thA[th=8] 7}(HOUSES), & #|% H2(ZONE3)
O YRl 654 oFd J17H(POPA), o] Z35(POPS), =
Fe 7}7HHOUSED), =A]A Y WA(ZONE4)L 93] 24
ATE S7H7IE Aoz UeRTh

Uheo 2 7HE A IH(CRIME2)S S59E she 9d
R23e] 34 A= Table 33} 2tk 71 23t Y02 EET]
$Je! One-Way Fixed Effect Model®] 34 ZAx}=2 B3l A3},
Z O] W7t BARCE fosk Ao R I o] FollA
ARE WA ArE AP Ao R 49 Hae CCTV A4

o
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Parameter Estimates
Variables Pooled OLS One-Way Fixed One-Way Random Two-Way Fixed Two-Way Random
Effect Model Effect Model Effect Model Effect Model

Intercept 8.71000 -646.44300 -10.92530 -463.17200 2.53915
CCTV -0.41485%** -0.60246*** -0.51778*** -0.11573 -0.47341%**
POP1 0.00096%** -0.00020 -0.00013 0.00020 0.00039
POP2 0.01669%** -0.00944 0.01523 -0.00797 0.01770*
POP3 -0.01765%** -0.01138** -0.01363*** -0.00824* -0.01531***
POP4 -0.00353 0.01299%*** 0.00148 0.00734 -0.00116
POP5 0.15569%** 0.40353#%*%* 0.25192%%** 0.28651** 0.19815%**
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Table 2. Estimation Summary of Felony Models (Continue)

Parameter Estimates
Variables Pooled OLS One-Way Fixed One-Way Random Two-Way Fixed Two-Way Random
Effect Model Effect Model Effect Model Effect Model
HOUSE1 0.00085 0.00192%* 0.00084 0.00163* 0.00074
HOUSE2 0.00004 -0.00043 0.00029 0.00001 0.00026
HOUSE3 0.00216%** 0.00226 0.00270%* 0.00177 0.00234***
HOUSE4 0.00259 0.01823 0.00839 0.01203 0.00454
HOUSES5 -0.00185 -0.01053 % -0.00409 -0.00702 -0.00276
CoM1 -0.08111 0.11586 -0.05810 0.09539 -0.07199
com2 0.03126 0.13980 0.06195 0.13007 0.04347
CAR 0.00110* -0.00019 0.00104 -0.00051 0.00121*
ZONE1 -0.00020 0.00086 -0.00005 0.00081 -0.00013
ZONE2 0.00208 % 0.00431 0.00171* 0.00164 0.00183%**
ZONE3 -0.00085*** -0.00109* -0.00079%** -0.00100* -0.00085°%**
ZONE4 0.00004** 0.00024* 0.00004* 0.00018* 0.00004**
R-Square 0.8250 0.8853 0.6355 0.9094 0.7188
F Test for No Fixed Effects 3.30%** 3.68%**
Hausman Test for Random Effects 33.38%** 1095.10%**
Note. *: P<0.10, **: P<0.05, ***: P<0.01
Table 3. Estimation Summary of Misdemeanor Models
Parameter Estimates
Variables Pooled OLS One-Way Fixed One-Way Random Two-Way Fixed Two-Way Random
Effect Model Effect Model Effect Model Effect Model
Intercept 440.39862 -5957.86000 577.60000 -9881.03000 437.43710
CCTV -2.39228 -6.52233*** -6.19043*** 16.12725 -6.06112%%*
POP1 0.00502 -0.01487 -0.01965** -0.00767 -0.01852%**
POP2 0.13767 -0.27171 -0.06539 -0.24582 -0.04862
POP3 -0.20372%** -0.14603** -0.18134%** -0.08263 -0.18256%**
POP4 -0.05109 0.07800 0.00411 0.08014 0.00068
POP5 3.79317%%* 7.93470%** 6.56376%** 5.57507%%* 6.43474%**
HOUSEI1 -0.00007 0.01812 0.00759 0.01955%%* 0.00704
HOUSE2 0.02856%** 0.02381* 0.02977** 0.01853 0.02980%**
HOUSE3 0.01389 0.03642 0.04666** 0.04080 0.04484**
HOUSE4 0.06845 0.57869** 0.25815%* 0.34819 0.24396%**
HOUSE5S -0.00607 0.04629 0.03079 0.02157 0.03009
COM1 -0.63949 -7.89609 -2.88734 -12.94040%** -2.71097
com2 1.61617 6.85933* 4.81586** 7.57728%%* 4.57959*
CAR 0.03112%%%* 0.02102°%* 0.03079%* 0.01299 0.03153%%**
ZONEI -0.00308 0.03288%** 0.00621 0.03896%** 0.00559
ZONE2 0.03053%** -0.05311 0.02090 -0.07264 0.02187
ZONE3 -0.01104%** -0.01673** -0.00704* -0.01515%** -0.00720*
ZONE4 0.00051 *** -0.0002 0.00003 0.00024 0.00005
R-Square 0.8548 0.9232 0.7002 0.9402 0.7028
F Test for No Fixed Effects 5.59%** 5.64%%%*
Hausman Test for Random Effects 30.92%** 51.58***

Note. *: P<0.10, **: P<0.05, ***: P<0.01
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Table 4. Estimation Summary of Total Crime Models

B A7) 24 Ade Bal A
oflo] Q1] Aol

=gl & 4 glek
ofRlol} 19 FHE5% FHRe

ok 0.01147, ZAHFE <F 0.14607, AA HH= <F 0.15477

Tk Ao FAHIT Ao ofdlol
Zolekz 71gel v

3ek W) AR

] FoRt

s gl Wxe

Parameter Estimates
Variables Pooled OLS One-Way Fixed One-Way Random Two-Way Fixed Two-Way Random
Effect Model Effect Model Effect Model Effect Model
Intercept 583.08049 -8585.53000 411.25800 -11537.20000 419.52390
CCTV -3.70361* -8.07778%*** <1311 9.82690 -7.68198%**
POP1 0.00844 -0.01929 -0.02275%** -0.01785 -0.02225**
POP2 0.13902 -0.41874* -0.14530 -0.36590 -0.13746
POP3 -0.26167*** -0.15468** -0.20421 *** -0.07639 -0.20523 ***
POP4 -0.07125* 0.12855* 0.02824 0.16645** 0.02620
POP5 4.17418%+** 8.56141%** 7.18399%** 5.53584*%* 7.13682%**
HOUSEI 0.00245 0.02173* 0.01098 0.02077* 0.01077
HOUSE2 0.03098** 0.02642* 0.03129** 0.01825 0.03131**
HOUSE3 0.02494*+* 0.04733 0.05970** 0.06374* 0.05906***
HOUSE4 0.06999 0.65588** 0.23244* 0.43232* 0.22728*
HOUSES -0.00689 0.00989 -0.01103 -0.02501 -0.01071
COM1 -0.08319 0.26764 0.21912 -8.19206 0.22425
COM2 1.34540 4.47872 2.70287 4.87924 2.65046
CAR 0.03149%%** 0.02561** 0.03424%%** 0.01415 0.03449%**
ZONE1 -0.00388 0.03716%** 0.00670 0.04647*** 0.00643
ZONE2 0.03727%%* -0.04758 0.02197 -0.06259 0.02242
ZONE3 -0.01231 *** -0.01885** -0.00660 -0.01740** -0.00669
ZONE4 0.00059** 0.00022 0.00004 0.00097 0.00005
R-Square 0.8525 0.9214 0.6933 0.9395 0.6943
F Test for No Fixed Effects 5.49%** 5.68%**
Hausman Test for Random Effects 33.63%** 66.85%**

Note. *: P<0.10, **: P<0.05, ***: P<0.01
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