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Bayesian Crash Prediction Model Based on a
Consideration of Spatial Autocorrelation
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Abstract: A regional safety prediction model was proposed
based on the data from Hillshorough County, Florida, USA.
By regionalizing the county into 200, 500 and 700 traffic
safety analysis zones, we developed a Bayesian spatial model
with consideration of spatial autocorrelation to relate crash
rate to zonal factors including road network, trip generation
and so on. According to the model results, the relationships
were investigated between traffic safety and zone-level
factors, as well as the effects of varied zoning schemes on the
estimation of factor effects. Results show that compared with
the traditional Poisson model and Poisson-lognormal model,
the Bayesian spatial model has a better model-fitting; the
greater the total zone number is, the higher the spatial effects
are; the factor estimates are robust given a specific zoning
scheme; the most significant factor affecting zonal safety is
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the total road length with speed limit over 56 km + h™!,
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Fig.1 The new zoning map of Hillshorough County, Florida, USA
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Fig.2 Crash distribution maps of Hillsborough County, Florida from 2005 to 2007 (200 TSAZ as an example)

HZTFRIES L B S 8Bt S R R B UK. 7
IEFRE R IX BT R, A DR R, Fi
FRURER i 5 T 2 P Aot X ) SO R A1
3.2 &RaSW
3.2.1 DIC ¥4t

3R 2 B , TAAA-XF ROIE Z R0 A I M-y 2= 18]

BRI pp (AR THMMERTT DIC EZ /N TR
i, LI AT E R RSB N E 2, BIUSHR KK
LTI s JEAA-XT BOE A R 5 I - 3723 e A
RUHE L, P ) DIC EHB 888, (U DIC (H
A HRMARTY. 3R 3 FIR 4 AT, BEE 0 X B0 H 3
%, SR ER H o BEBEKE ST BE, YL I

%2 EHTF DIC{EHHERTEM
Tab.2 Model evaluation on the basis of DIC
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ﬁgﬁ y2iv) DIC y2iv) DIC y20s) DIC
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AR 6 14 7321 6 20 839 6 23 947
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M- XTBESER — 199 1754 487 3979 668 5321
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Tab.3 Estimation for total crash models
5t 200 43X 500 4} X 700 44X
P P-LN BS P P-LN BS P P-LN BS

T X AHE 0. 057 0.235 —0.101  0.116 0.162 0. 156 0. 088 0.123 0.206

PR3 <56 km M EE K FF —1.795 —0.153 —0.918 —0.131 —0.160 0.048 —0.163 —0.160 0.028
B 56 km BEKE 1.421 0.211 0.911  0.188 0.273 0. 296 0.218 0.279 0.335
% BHfTE4ER 1. 480 0.145 —1.367  0.251 0.354 0.198 0.251 0.321 0.178

BHagRsIE —1.352 —0.075 1019  0.053 0.051 0. 044 0.016 0.029 0.010

a 0.317 0. 569 0.597

T X AHE 0. 054 0.284 —0.141  0.118 0. 168 0. 155 0. 090 0.125 0.205

PR3 <56 km M EE K FF —1.78 —0.145 —0.952 —0.108 —0.135 0.048 —0.139 —0.137 0. 044
% FREE>56 km JEEE K FF 1. 438 0. 150 1.017  0.189 0.274 0. 301 0.219 0.284 0.337
— RE-THEHATRER 0. 957 0. 057 0.443  0.193 0.275 0. 167 0.206 0.265 0.140

ERE-TERTEER  —0.924 0.231 —0.260  0.164 0. 201 0.127 0.133 0.169 0.104

a 0. 266 0.577 0. 608
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Tab.4 Estimation for severe crash models
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B 56 km BRI 0. 405 0. 695 0.631 0.284 0.374  0.355 0.312 0.406  0.377
% Bfi LR 0. 166 0. 417 0.135 0.123 0.149  0.092 0.196 0.212 0.103
T AhAwREIE 0.040 —0.155 —0.06 0. 051 0.034  0.050 0.023 0.019 0.036

a 0.542 0.563 0.727
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;% FREE>56 km JEEE K FF 0.395 0. 700 0.634 0. 286 0.377  0.364 0.314 0.410  0.389
p RE-TEHTEER 0. 106 0.224 0. 056 0. 102 0.122  0.096 0.168 0.173 0.106

ERE-TERTREER 0. 101 0.011 —0.017 0. 087 0.087  0.066 0.100 0.110 0.071

a 0.547 0. 556 0.704
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