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Abstract; In order to effectively identify the causes of taxi involved traffic accident, the Chicago
city was divided into 77 traffic zones as the basic research unit, and the data of each traffic zone
during the period of the year 2016 to 2018 were collected, including taxi accidents, taxi travel
OD, population distribution, economic and social development, land use properties, and road
infrastructures. To reflect the spatial impact effect of a certain traffic zone on other zones, a
Bayesian residual term was introduced. A spatial weight matrix was constructed using taxi travel

connections between zones as a substitute for geographical distance, and the global spatial
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Moran’s index was used to test the spatial autocorrelation of taxi accident rates between different
traffic zones. And a Bayesian conditional autoregressive model was proposed to identify the
significant factors influencing taxi accident rates. The results show that there is a significant
spatial positive correlation in taxi accident rate within the study area. The number of taxi trips,
average trip duration, and the ratio of taxi drop-offs within traffic zones are three key influencing
factors that have a significant positive correlation with taxi accident rate, with the taxi drop-off
ratio having the greatest impact. Additionally, taxi accident rate is positively correlated with
population density, proportion of commercial land, number of landmark buildings, road network
density, number of intersections, and number of bus stops within the traffic zones. On the other
hand, it is negatively correlated with the proportion of population under 18 and over 64 years old,
as well as the proportion of industrial land use. 2 tabs, 2 figs, 25 refs.
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Tab.1 Descriptive statistics and multiple covariance tests for research variables
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RN @ e FHCR/GRE + km™?) 20. 22 1.18 88. 89 13.02
ANO#RE/OF N« km™?) 0.50 0.05 1.24 0.27 8. 11
18F T K642 EAND/Y 31. 10 10. 70 46. 40 7.06 2. 64
258U EZHEFTAD/Y 20. 30 2.50 54. 80 11. 80 2.27
NEUEA /T % TT 25.56 8. 20 88.67 15.29 1.43
16 % DL L Jolk %/ % 15.37 4.70 35. 90 7.49 4.54
N -4k 4 20 55 i Tl JH s/ %% 11. 54 0.33 48. 83 7.70 7.75
JE AT I ./ %% 54.35 0. 49 91. 27 22. 14 1.23
Tk s/ % 9.50 0. 00 58. 30 12.70 1.17
2 BE i b/ % 8.15 0. 00 54,65 11.47 2.32
Hb b HE SR/ A 4.11 0. 00 61.00 8. 65 2.38
IR /A 8.83 1. 00 27.00 6.17 3.13
i %%/ (km « km™2) 51.46 4. 46 152.73 20. 91 2.59
B R/ (TR - km—?) 3.76 0. 00 16. 14 1. 80 1. 60
TH [H -2 AR G AR/ (A« km™?) 130. 20 16. 00 105. 00 75. 30 2.13
Ho kvl o /(A « km™?2) 3.38 0.00 34.00 5.38 2. 44
BAZHL/( » km™?) 5.88 0. 00 25.00 5.58 2. 80
InCGHAT R ED 3.99 2.29 6.94 1.01 2.09
TEER/% 0.48 0.28 0.78 0. 06 1.23
HFH A AT R - -
T FEFE B /km 1.63 0. 64 6.75 1.07 1.58
InCA7 FE I ] ) 2.61 1.95 3.33 0.17 1.28
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Tab.2 Estimation results of conditional autoregressive model

P BT A 4 T A [ A5 FET I LATER RS R
J5 B e b 22 95 4 & A5 X Il J5 B e i 22 95 % & 15 X ]
Y A 1 2.2820 0.957 6 0.665 5 3.884 0 2.475 2 0.983 5 0.712 4 3.947 6
NSRS 0.176 5 0.018 6 0.082 4 0.396 7 0.142 7 0.020 5 0.076 3 0.376 8
8L LIT K64 %LU EAD | —0.0050 0.001 1 —0.007 4 0.001 3 —0.007 2 0.003 2 —0.013 2 0.001 1
254 EZEFE AN 0.007 5 0.009 0 —0.007 4 0.022 1 0.006 8 0.005 7 —0.006 9 0.020 3
ANECA —0.007 7 0.0012 | —0.0122 | —0.0062 | —0.007 5 0.0011 | —0.0132 | —0.006 4
16 % YL Bk R 0.003 1 0.0018 | —0.0109 0.007 8 0.004 5 0.0036 | —0.004 3 0.009 8
T b A 0.003 7 0.002 9 0.001 6 0. 005 1 0.016 0 0.007 7 0.004 5 0.038 7
Ji A 0.003 0 0.002 6 | —0.0018 0.004 8 0.002 8 0.0017 | —0.001 4 0.004 6
Tk FH 3 —0.006 5 0.0040 | —0.0119 | —0.0034 | —0.0051 0.0038 | —0.0123 | —0.00138
N EER 0.002 8 0.0016 | —0.0002 0.003 1 0.002 6 0.001 7 | —0.000 2 0.003 0
b 3 0. 006 3 0.001 0 0.003 9 0.010 9 0.007 4 0.001 7 0.004 1 0.011 8
oy ek 0.001 8 0.0032 | —0.002 8 0.005 6 0.002 4 0.0029 | —0.0033 0.006 2
T8 5 0.041 1 0.014 3 0.020 6 0.076 8 0.043 6 0.013 1 0.021 3 0.078 3
N 0.005 5 0.000 9 0.004 1 0.006 9 0.004 2 0.001 2 0.003 6 0.005 8
i 3l A —0.001 1 0.0056 | —0.008 6 0.004 9 —0.001 2 0.006 4 | —0.008 8 0.003 2
InCGHR AT IR EO 0.220 6 0.095 0 0.057 5 0.370 6 0.315 2 0.089 6 0.085 4 0.587 6
In (A7 B[R] 0.140 5 0.063 6 0.048 5 0.310 4 0.151 3 0.059 7 0.056 5 0.3317
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T 3 0.063 2 0.026 8 0.026 7 0.173 2 0.083 1 0.024 9 0.030 5 0.184 7
Sigma 0.559 6 0.066 2 0.459 7 0.675 8 0.576 1 0.068 5 0. 465 2 0.678 3
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