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Traffic Accident Models using a Random Parameters Negative Binomial Model
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ABSTRACT

PURPOSES: The purpose of this study isto develop a crash prediction model a signalized intersections, which can capture the randomness
and uncertainty of traffic accident forecasting in order to provide more precise results.

METHODS: The authors propose a random parameter (RP) approach to overcome the limitation of the Count mode! that cannot consider
the heterogeneity of the assigned locations or road sections. For the model’ s development, 55 intersections located in the Dagjeon metropolitan
area were selected as the scope of the study, and panel data such as the number of crashes, traffic volume, and intersection geometry at each
intersection were collected for the andysis.

RESULTS: Basad on the results of the RP negative binomia crash prediction model developed in this study, it was found that the independent
variables such as the log form of average annua traffic volume, presence or absence of Ieft-turn lanes on mgjor roads, presence or absence of
right-turn lanes on minor roads, and the number of crosswalks were statisticaly significant random parameters, and this showed that the variables
have a heterogeneousinfluence on individual intersections.

CONCLUSIONS: It was found that the RP model had a better fit to the data than the fixed parameters (FP) model since the RP model
reflects the heterogeneity of theindividual observations and captures the inconsistent and biased effects.
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Table 1. Statistics of Major Variables

Variables Mean | Standard deviation Min. Max.
# of accidents per year 7.364 5815 0 27
Annual average daily traffic volume (vehs/day) 64,677.80 23,524.70 21,391 120,886
Annual average daily traffic volume on major road (vehs/day) 45,609.50 18,164.80 14,707 95,620
Annual average daily traffic volume on minor road (vehs/day) 19,068.30 12,320.20 2,587 71,989
Logarithm of Annual average daily traffic volume (vehs/day) 11.005 0.395 9.97 11.703
Logarithm of Annual average daily traffic volume on major road (vehs/day) 10.649 0.405 9.596 11.468
Logarithm of Annual average daily traffic volume on minor road (vehs/day) 9.641 0.688 7.858 11.184
Speed limit(km/h) 64.182 8.690 50 80
Existence of traffic island (yes: 1, otherwise: 0) 0.327 0.470 0 1
# of lanes for driving straight on major road (lanes) 7.745 2536 3 14
Existence of right-turn exclusive lane on major road (yes:1, otherwise:0) 0.818 0.386 0 1
Existence of left-turn exclusive lane on major road (yes:1, otherwise:0) 0.818 0.386 0 1
# of lanes on major road 9.382 2.875 4 16
# of lanes for driving straight on minor road 5.018 2232 1 10
Existence of right-turn exclusive lane on minor road (yes:1, otherwise:0) 0.636 0.482 0 1
Existence of left—turn exclusive lane on minor road (yes:1, otherwise:0) 0.764 0.426 0 1
# of lanes on minor road 6.418 2603 1 12
Existence of median barrier (yes:1, otherwise: 0) 0.545 0.499 0 1
# of pedestrian crossings 3.255 1.084 0 4
Existence of left—turning pocket (yes: 1, otherwise: 0) 0.582 0.494 0 1
Existence of righting—turn pocket (yes: 1, otherwise: 0) 0.600 0.491 0 1
Existence of turning guideline (yes: 1, otherwise: 0) 0.909 0.288 0 1
Existence of front signal (yes: 1, otherwise: 0) 0.382 0.487 0 1

Table 2. Result of Fixed— and Random—parameters Model Estimation

Fixed parameters model Random parameters model
Variables

Parameter estimate t—value Parameter estimate t-value

Constant -6.192 -5.02 -5.372 —-5.54

Logarithm of annual average daily traffic volume 0.792 7.05 0.593 11.87
Standard deviation of parameter distribution n.a 0.030 10.73
Speed limit (km/h) -0.026 -4.34 -0.019 -4.13

Existence of traffic island —-0.300 -3.23 -0.310 -4.62

# of lanes for driving straight on major road 0.135 5.71 0.122 6.54
Existence of left-turn exclusive lane on major road -0.282 -2.55 -0.183 -2.19
Standard deviation of parameter distribution n.a 0.245 7.39
Existence of right-turn exclusive lane on minor road -0.324 ‘ -3.58 -0.385 -5.92

Standard deviation of parameter distribution n.a 0.288 7.41

# of pedestrian crossings 0.193 ‘ 4.61 0.245 18.83

Standard deviation of parameter distribution n.a 0.006 0.81
Existence of front signal —-0.369 -4.30 -0.262 -4.19

Dispersion parameter 0.24 6.08 17.61 3.78

Log-likelihood with constant only -1,096.502
Log-likelihood at convergence —751.26 —715.88
rho square(c’) 0.31 0.35
number of observations 275

ron
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Table 3. Marginal Effects and Elasticities of Variables

i Fixed parameters model Random parameters model
Variables

Marginal effect Elasticity Marginal effect Elasticity
Logarithm of annual average daily traffic volume 5.860 0.792 3.907 0.593
Speed limit (km/h) -0.192 -1.667 -0.115 —1.247
Existence of traffic island —2.221 -0.350 -1.836 —-0.363
# of lanes for driving straight on major road 1.002 0.127 0.721 0.115
Existence of left-turn exclusive lane on major road -2.088 -0.325 -1.085 —-0.201
Existence of right—turn exclusive lane on minor road —2.397 -0.382 —2.283 —-0.469
# of pedestrian crossings 1.430 0.628 1.450 0.796

Existence of front signal —2.730 —0.446 —-1.554 -0.299
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