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Abstract

The urban physical environment is expected to influence crime incidence. However, few
studies have not fully investigated its differential impacts by crime type and occurrence time.
This study employed the negative binomial regression models for the dependent variables on
the number of reported crimes, located by the 400mx400m grid cell, by the type (theft and
violence) and the time (day and night). In order to analyze influencing factors, the study
measured urban environment factors such as building density by use, characteristics of
buildings, river, and park, controlling such population measures as population and the ratio of
elderly people.

Our analysis results are summarized with some findings below. First of all, the urban
physical environment determined a little bit more violence crimes than theft one and night
crime than day one when comparing the sizes of pseudo R’ explanatory powers for the
models. Second, each physical environment measure play different roles on crime occurrence
by its types and time. In conclusion, the study results indicate that it should be applied
taking into account the type of crime in introducing the CPTED method leading to crime
prevention effects in the city.
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Table 1. summary statistics

Variables Description Mean Std . Min  Max
Dev.
Dependent variable
Model A tot_crime No. total crime occurrence 42743 88.025 0 763
Model A-1  tot_day No. crime occurrence at daytime 13789 26115 0 189
Model A-2  tot_night No. crime occurrence at night 28954  63.687 0 619
Model B-1 day_thef No. theft crime at daytime 6.860 13109 0 111
Model B-2 day_vio No. violence crime at daytime 4665  10.236 0 136
Model C-1  night_thef No. theft crime at night 10875 22220 0 183
Model C-2 night_vio No. violence crime at night 13312 33113 0 322
Independent variable
|_sig_house Single-family housing density (log) 0.206 0.190 0 0693
|_apt_house Apartment housing density (log) 0.116 0.198 0 0.693
| ¢ facility glsghborhood living facilities density 0105 0137 0 0693
Z::Si't”yg sales_fa~y Sales facility density (log) 0020 0052 0 0581
|_sports_f~y Sports facilities density (log) 0.003 0.025 0 0522
|_business~y Business facility density (log) 0.035 0.080 0 0693
|_accomm~y Accommodations density (log) 0.005 0.037 0 0.644
|_factory Factory density (log) 0.028 0.105 0 0676
Building sd_gro_floor Standard deviation of building stories 1169 1.852 0 2023
zharacterlstl aged_Building Ratio of aged buildings 0.550 0.272 0 1000
entrc_cnt Number of building gates 68391  109.99 0 587
Green river_y_n 1= river, 0=no river 0451 0.498 0 1.000
area park_y_n 1= park, O=no park 0.319 0.466 0 1.000
Population eld_pop The ratio of elderly population 0.226 0.161 0 0.703
(Control) pop_1000 1,000 residential population 0.607 0.167 0 2237
S5 A5E dee u5y e 29 (I_apt_house) 2] #-2F37<21(variation inflaction
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Table 2. Analysis results of crime incidence models

Total crime frequency Daytime Night
Total Day Night Theft Violence Theft Violence
Model A Model A-1 Model A-2 Model B-1 Model B-2 Model C-1 Model C-2
Coef. z Coef. z Coef. z Coef. z Coef. z Coef. z Coef. z

|_sig_house 0.4667 158 0.4106 132 0.1526 047 0.3708 112 -0.2865 -0.69 -0.3624 -1.00 0.3748 0.89
|_apt_house 2.4886*** 6.81 2.0758** 5.75 2.6682%** 7.09 2.0652%** 5.85 2.0637*** 497 2.5787*** 6.88 2.9745%*  7.06
|_c_facility 2.0067*** 5.55 1.4038*** 381 2.1306*** 548 0.8880* 224 1.7477*** 3.83 2.4074%** 5.94 1.5913** 321
|_sales_fa~y 6.4267*** 731 6.0539*** 7.52 6.6117*** 7.23 6.7040*** 8.65 4.7580*** 5.34 6.8595*** 814 6.0271*** 5.80
|_sports_f~y 5.7771* 314 5.0876** 3.04 5.4731** 3.00 5.0776** 3.28 3.1961 168 4.9923** 2.67 4.9516** 277
|_business~y 2.4547%* 3.96 2.0283*** 3.50 2.5303*** 3.96 1.4407* 24 2.4566*** 3.90 2.2745%** 347 3.0783*** 441
|_accommod-~y 5.8107*** 3.90 4.1242*** 333 6.4270*** 423 3.6337*** 33 4.2687** 3.26 4.4702%** 3.59 7.8406*** 4.85
|_factory 1.1994** 2.80 0.8018 179 0.9846* 213 0.3542 071 0.731 132 0.8776 178 0.6814 120
sd_gro_floor 0.3014%*** 6.40 0.2640%** 5.88 0.2731*** 5.69 0.2073**  4-97 0.2309*** 4.62 0.2066*** 443 0.2377** 470
aged_buling 0.2133 123 0.3069 175 0.1759 0.98 0.3641* 204 0.2035 1.00 0.3782* 203 -0.0552 -0.27
entrc_cnt 0.0097*** 17.08 0.0085*** 16.13 0.0100*** 17.30 0.0077*** 15.57 0.0084*** 14.36 0.0091*** 16.52 0.0100*** 16.38
river_.y ~1 0.0916 111 0.0858 1.04 0.0831 094 0.0936 11 -0.0176 -0.18 0.0673 0.74 0.0037 0.04
park y_n_1 0.3452%** 3.62 0.3511%** 3.80 0.3878*** 393 0.4104*** 457 0.3568*** 333 0.4231%** 437 0.4544** 421
eld_pop -2.5439*** -7.01 -2.2737*** -5.97 -3.2350*** -7.84 -2.3802*** -5.77 -2.8647*** -540 -3.3912**+* -7.27 -4.4041*** -7.82
pop_1000 2.1983*** 8.02 2.0039%** 7.57 2.3286%** 7.74 2.1483*** 8.1 1.4898*** 4.58 2.6467*** 8.15 21221*%* 6,08
_cons -0.8997*** -3.95 -1.4254*** -6.00 -1.3312%** -5.30 -1.9478*** -7.6 -1.8119*** -6.03 -2.1692*** -7.71 -1.7905*** -5.78
Inalpha_cons -0.0441 -0.2203** -0.0504 -01465*** -0.2135* 0.2173* -0.0334

N 840 840 840 840 840 840 840
Model r2_p 0.1744 0.1898 0.1928 0.2153 02171 0.2155 0.2205
Statistics alpha 0.9568 0.8023 0.9509 0.6594 0.8078 0.8047 0.9671

aic 5.4e+03 4.2e+03 4.7e+03 3.3e+03 2.9e+03 3.6e+03 3.5e+03

p 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Note: * p<0.05, ** p<0.01, *** p<0.001
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