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A Study on the Influence of the Space Syntax and the Urban
Characteristics on the Incidence of Crime Using Negative
Binomial Regression

ABSTRACT

The aim of this study is to specifically understand the characteristics of the crime by empirical analysis for the determining factors that
affect determining the crime through the space syntax in Busan. In this study, poisson regression and negative binomial regression were
used for accurate analysis. 8 variables that were significant of the total 13 variables. The summary if this study based on the results is
as follow. Statistically significant variables are female ratio, over 65 population ratio, administration are and commercial area ratio in
characteristics. And the more CCTVs a region has, the lower crime rate it shows. As a results of examing whether space syntax variables
can predict crime occurrence places. Space with low connectivity come to be a crime causal factor because they have few other related
spaces and thereby have low possibility of sudden appearance of interrupters, which results in low surveillance levels of foot passengers.
It will provide the basic data that can contribute to urban planning and implementation of crime prevention aspects.
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HE ARE o)&sItk 7 AR 758 HEATY Ase
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HEPIA o] AS B ke AR AT=S0] FE olFUth
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283k AE0] YeRIEY), Z2rlole F2 5w o3 dsk
ATE0] FPHAT
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=
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HA7188%0S AT 7Fs/do] =kal skithHiller, 1998;
Shu, 1999). o] B2 A ITE2 FA0] =2 FaEx
HEEo] vh S Holal, HAo] v A HEdlie B
F2 HIEE Ho|1l Y-S T Bk o= A=l AAR}
(eyes of streets)2] 7S S =Q3F Jacobse} AFHA~EL ofF
(natural movement)2] 58408 73} Hiller2]
F+= Avo|tkJones and Fanek, 1997; Shu and Huang, 2003).
SRR BE TR ATE0] olldt AIE ARk e
ol t}(Nubani and Wineman, 2005; Baran et al., 2007). o]2{g}
Al SR dpopAole] BRI Holsh el
9] AFAEe] vE Ak e d3et & 4 vk Nubani
and Wineman, 2005). 5=5F 73] AFF-2Q1 2jo] 4A] -4
she] IS Aelhs Fa3 aslolet Stk olel AL
27 545} A Aole] FRAE TeR A4l
AZE obd w9 EReh v EA R, deke] Hwdt
7S AR A BT Fo 2l djAe] QT E=
piolekn & 4 gk

sllol] ke mlAk WEAle] BT SAS welle 2
HEYE WA A ¢ U= AARE nlde] FHHo R
a7e gloxt olel dig Srlel Al $Ew ol

WA TR BEE =9)] AAHE 29, Shu and
Huang (2003)& FA RS} FT-205-Sake] Jaab)s
¢378}%Itk Nubani and Wineman (2005)& ¥zGad g #7t
A B A FUFEN AREAL S 1 A,
FREEs} ) e FIN Walge] S71ehe Balck
Baran et al. (2007)2 AATHTI} 2 TUHLFE HFE0]
ok sl tEEshs EAlolgsiEel] wek A)e] st
209 WAE BA Tk sk

o] G7AElE e, Kwon (2007)E E3AIEAIE tito
2 EARIE} Hxoke] WAE EskaAt skt SRS
gato] A8 A Tl et A W AEHEp dells
HoEQlk Bgh AP % o] FofRl= ERtelA RFRE
o] Girh= 7Ee] o Ao} ge, AREEL] ofso] B FXtelA
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etz sfiAeolct 2 fellw HEAMEET S S8E%
o] AL FrEEAl g A7EC] JTHKim, 2007).
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A= Aofate] HAete] PAIE F41%F G50 tH(Choeng and
Park, 2010; Lee, 2010; Kim and Lee, 2011; Cheong, 2014).
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T, EARE 55 ol8stlon, B frolshAl il Cheong
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FTERRR] A AQ] AT Wr"’ s B, EA0]
B3e) F 7| AEEe] S APt RSk 58], =Y
e T2 FeTHEAY ST GRS o 2 ehal gl
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TR ZAE o2 ST WG of2), EAEAd8 A
B aefsle] W Aed oA X gk e TRl et
A} sk
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£ 7] TR MR 0] s 7 ¢ gl 7R
Apgoltt. o3t TRIARS AT Aol Alw wetolt
23] MBS AXBIE oA BlAdEe] sAER] Sk A
& 7HIAL 9let Z1E HAARSHOLS) A A% AP
< AgsiAl eal, 7Rk At Ex3eE 7R BEs
75, WAk Zlo] o vigkeitar & ¢ vk iAo 2s
Fold Bxo] &A% Fol E4(Poisson Regression)} 208+
3] HE2)(Negative Binomial Regression)o] $Jti(Allison, 1999;
Choi, 2005).

FolF BFIRYS Fold x| A Wt ilo] st
ofof g AlokxRdde] wWEtk A=y BdgkelH, =
r(r=1)(r—2)..(1) otk yi= F57He ]-@ T JARE A=
FrE 7HE Ak AT ARG FHlaes 0k HojAaL
VX R AvrEEe FARE FEE WAl Ak B ol
TEE g ko] ZokD

1) Zok 3|9 OLSe} =] Fuakz(overdispersion)ol] 2J3 w73k
J3kS W) wjEo| &) A3k A (goodness-of-fit test)S $]3]
slofe BAY X2} Swn] BAY (P At ARt 1,7
5oPdelal Eg No| igEo] g w F SARE AR
TN FEEE wEr) Agresti, 1996; Choi, 2005).

W) ol 37| 417teE GRS 713 5 e TRt EXScR,
=3} 0fg= F}o]A|FH(Scaled Pearson chi-square)gko|u 2 =3FA
2|(Scaled Deviance) 2J3)] g=|ofof ght}. 2=slu]ol Flo]xla%-
Al A=l gk 7folAl *\52—1%‘1?— A& AAE Cek & o
Z} Al el FlelAlESAIRS CE Ui H 24 Al B2 xs
Co] AlFg=a) Fale] 73 4 0111} =3} ¥ x}(Scaled Deviance)=
Hzslu|ofs o AlFEAHT 2L e R ‘4*‘1—01 F]oj= 71o] Zﬂ

A Pt ks T 5 JloH F AR EH o] 7
A9 FAIANE &7V %(Quasi-likelihood)F4 o] &S Aoiﬁﬂ-o

A FEA TS Aeslalar A)ekslal 9JrkStokes et al., 2000). wahx
£ dFME FolErlolAlE Al S AMStaz) sk
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2 r=0,1,2, ... 0

SEA]9F Cox (1983) 2 McCullagh and Nelder (1983) 5-&
2 oA PEEth 2ake] IA] Jeh s A7t 2%
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A ol SHRA o] RIAIR. 2499) tiEA] )
L-0]8} 3]7H2)(Negative Binomial Regression)& F7} 283}
o #4 FaysaA) ek
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) S X, X, X0l Fold A9 B4 V7)ol
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and Nelder, 1983; Jong and Heller, 2008).
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Table 1. Summary of Variables and Descriptive Statistics

Classification Variables Unit measure N Mean
Dependent variables 5 Major Crime count 210 113.8
Female Ratio % 210 0.5011
o Population Density personvkm’ 210 4628
Characteristics of Demography - -
Over 65 Population Ratio % 210 0.1479
Foreigner Ratio % 210 0.0127
Administration Area km’ 210 3.6658
o Residential Area Ratio % 210 0.1413
. Characteristics of Land Use - -
Independent variables Commercial Area Ratio % 210 0.0243
Industrial Area Ratio % 210 0.0614
Characteristics of Crime Response Number of CCTV count 210 12.0238
Connectivity 210 9.5815
o Control 210 1.9421
Characteristics of Space Syntax - Total Average
Local Integration 210 3.4285
Global Integration 210 0.6217

T BT W9e] Alm 75 oo R F O YR WisEs
B B Bk Ao R QT SAduSE o gt
I, AT 654 obd It W, o<l = AL
EA08 5 AT, FARAN], A,
TPAEA], RFHHS S/ CCTV 5 viAees 23k
e 9L, A, S-S, QAR skl

7|ZEARRA Aike HR, FAbA] 2107) & w-golk] et
o2 113.870¢] St Hz7F iick & E4olA Fashar
A HEU 59t SRS AR, CCTV
T BEHoR 12707 AR o] gk JEal g
TR Al iRt A, BAE, BREE 2 5wl SRRl
= A= HiEe AR Aol

=3
2% a7l rk wEh 2z mgEe] it vle 2ol 104
ols7t 2 Z& Ak Z(Land et al.), B41] SFIAIS $Jate]
A== 1002 Ul 71 9] SAaEe wai 509l

\_:ll
WA A% RN 2SIk

B oA ARS3H 14191 Xol 3R} Solet SR
F 3 BYS A9y Sk, BE As 7ERARER] 2o
(Log Likelihood) 2 AICZ H7}sl4ich dutdo s 219w7k
o] =41, AIC ko] FL4E Az 2o 2 Feidit] Eaduel
Table 25 AR, F 7] B3 F S0l sjARFe] t] Hs}
A YeRith wehd 2 At Jold IRES S4lo s
AR

5] WAl vXe gk B8 Zy), F 137 e 5
871 W57 el VERITE WA Qe EAgMSE AR
H, oPIRITHIES] 99% fefgEollA] el veRdE=T), o]+
A AT F AT Hlgo] S HAIA ) H(H)<]
AgS MAE o2 eSS & 4 9tk dukgo = oL
Hz)ol) FJekek Hlolek= 7t UxJgk Aelar & 4 Qlrk: 1
ZA QI F 654 =191 Hlgo] H3E HEAle H(-)9]
S VA= Zo 2 eI =01S S5 FolA TR
oI3kg S3)3ko 2 MFIAS UHE Hlolle a2l
B o ot 1A MDA ASE a2efsiair]el o4
A=A & Ao HRrk wepA] £ A= =l AR
oppEX|, o] Tjsfti o] foie A 2014 2 FARE
Fo| AR} o] 3} =15 Wt ST Aok As
HhegsiaL Qlrk

ERJo|& SAdRIgoxE AT HA T FGAHEM)7L Zhzt
95%, 99% frelEelli] BAR SR frefsiAl ekt S
HAL H(-)2] FFE n|Rl= Ao R, PFTFIHH 0] FTI=
HaE o] Fhasithal & & Qlk AR HE A o
A1) YIS WA= Zo = vERdT) Ao R B EAYE
o0 7 o, HEPE dold EE0] w2 Ao F AlEE
o} gRAdAE A Ge] FAA R HFdH] B HEA
7} QA AAR 2N, HFE0] HokIvhal & & ARk
2 A= Ao AR eIt

HE S EAHSS CCTV & H(-)9 o= CCTV
7t TS HERMIS 749ks O 4 itk CCTVE 253
72 Q1w ihd ANE BT 03 AYdR 3] o)
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Table 2. Results of Analysis using Poisson Regression and Negative Binomial Regression

Poisson Negative Binomial
Classification Variables
Estimate t-value Estimate t-value
Intercept -205.432%+* -11.03 -204.432%* -9.03
Female Ratio 34.254%* 5.37 34.253%* 4.64
Characteristics of Population Density 0.351 0.68 0.355 043
Demography Over 65 Population Ratio 0.156** 5.02 0.156%* 4.84
Foreigner Ratio 0.0625 0.23 0.0624 0.15
Administration Area -0.533* 2.01 -0.572* 1.99
Characteristics of Residential Area Ratio 0.264 0.31 0.256 0.06
Land Use Commercial Area Ratio 0.158%* 471 0.184% 3.54
Industrial Area Ratio -0.205 0.68 -0.214 0.28
Ccl;‘:f;:t;:ss;;;f Number of CCTV -4.513% 623 4.535%* 445
Connectivity -1.236** -24.34 -1.223%** -11.65
Characteristics of Control -1.862 -0.13 -1.848 -0.19
Space Syntax Local Integration 0.685%* 5.56 0.665%* 3.56
Global Integration 1.567* 1.98 1.589* 2.05
Scaled Deviance 358.564 316.845
Pearson Chi-Square 1,358.864 1,451.865
Scaled Pearson x> 386.418 389.486
Log Likelihood -135.628 -114.656
AIC 2865 2348
* P<0.05, ** P<0.01
AN $lo] EHQ] FtolEhs Fo] & o] B4 dvE AAx= 1] = AR, 2 AEE F1to] e e
S5l ABRIENTAL & 5 ok 53] 8 CCTVE des} o] ddso] Slo] /A sRtolRks s & 7 V] wiEoltk

A% 5 ARhERe] tleld) o 2 opERE R sl
(Whelsh and Farrington, 2009; Park and Choi, 2009).
FTTE ST QS SRS, AASEHET
72t 99%, 99%, 95% Frola<roll SAIR = frefsiAl vekst
o JAEE () G MRk AoE velET, o 9
S7b SR RS Y U F1lo] 27 wjiel] Rk WAt
o] & 7Fsde] vhaL, SRRl o3k AT Srolx] AP
£Rle] H Fo 7 WALk wHR ATy} e IR ¥EE=0)
7] wjizol MHE JAAZ F e vl Az 5 2
SR kA o 2 WMAHE AT Bls BT 9%
o] T ATkl & Stk ol MAA} BEEEe Aghl tigh
R Bk HE A AR Qlek A s Tl T83pl
Azt wet Jdwr) vobdar s Mapigo] Sk Ao R
ket AEE MY HER ol UEREA] kAT
Fhol F(RE YeRsdt o= AT B 31k T 2y

o

d
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+ Nubani and Wineman (2005), Baran et al. (2007) <3
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BTHt = BN B 3R HERAYe] AL, 3wt
vl ST AL 33k HERPYo] SY1sE 4= qlvjal vt
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