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Abstract

For the evaluation of roadway safety, diverse methods, including before-after studies, simple comparison using historic traffic
accident data, methods based on experts’ opinion or literature, have been applied. Especially, many research efforts have
developed traffic accident prediction models in order to identify critical elements causing accidents and evaluate the level of
safety. A traffic accident prediction model must secure predictability and transferability. By acquiring the predictability, the model
can increase the accuracy in predicting the frequency of accidents qualitatively and quantitatively. By guaranteeing the
transferability, the model can be used for other locations with acceptable accuracy. To this end, traffic accident prediction models
using non-linear regression, artificial neural network, and structural equation were developed in this study. The predictability and
transferability of three models were compared using a model development data set collected from 90 signalized intersections and
a model validation data set from other 33 signalized intersections based on mean absolute deviation and mean squared prediction
error. As a result of the comparison using the model development data set, the artificial neural network showed the highest
predictability. However, the non-linear regression model was found out to be most appropriate in the comparison using the model
validation data set. Conclusively, the artificial neural network has a strong ability in representing the relationship between the
frequency of traffic accidents and traffic and road design elements. However, the predictability of the artificial neural network
significantly decreased when the artificial neural network was applied to a new data which was not used in the model developing.
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Table 1. Accident Frequency Prediction Methods
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Table 4. Poisson regression results

Variables Model1 Model2
Minor Lane(Xi) Coef. 0.341
p-value 0.000
Major Lane_Left(X,) Coef. -0277  -0.311
p-value 0.012 0.004
Major Crosswalk(Xs)  Coef. -0.724  -0.081
p-value 0.005 0.002
Major Speed(Xa) Coef. 0.028 0.028
p-value 0.004 0.003
Minor Lighting(Xs) Coef. -0470  -0.467
p-value 0.005 0.006
Major Bus_bay(Xs) Coef. 0.571 0.597
p-value 0.020 0.017
ADT(X;) (Major+Minor) Coef. 0.359
p-value 0.022
Goodness of Test MPB -0.00000021 -1.799
MAD 0.95 2.08
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Table 7. KMO and Bartlett's test

Kaiser-Meyer-Olkin Measure of Sampling 0.701

Adequacy.

Bartlett's Test of Approx. Chi-Square 519.804

Sphericity df 66
Sig. 0.000

KMO Leasure Criteria(Marija J. Norusis, 1993), 0.90-1.00 : Marvelous;
0.80-0.89 : Meritorious; 0.70-0.79 : Middling; 0.60-0.69 : Mediocre;
0.50-0.59 : Miserable; 0.00-0.49 : Unacceptable.
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Figure 4. Standardized estimates for the final model

N
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Table 8. Weights for the latent factors
formula
Score 0.587*Factor1+0.555*Factor2+(-0.318)*Factor3+
0.069*Factord
Factor1  Major Lane*0.722+Major HV*0.851
+Major ADT*0.876
Factor2  Minor Lane*0.812+Minor HV*0.651 +Minor ADT#*0.775
Factor3  Major Lane_Left*0.458+Minor Lane_Left*0.642+ Major
Lane_Right*0.627+ Minor Lane_Right*0.928
Factord  Major Speed*0.048+Minor Speed*7.574
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Table 9. Comparison

Regression Neural Structural
Model Network Equation
Model 1 Model 2 Model Model

MAD MSPE MAD MSPE MAD MSPE MAD MSPE
development 095 180 208 6.24 003 001 133 280
verification 094 1.88 228 760 178 492 148 275
variation(%) -1.05 447 941 21.9 5276 52964 1093 -1.99
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