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Methodology for Determining Functional Forms in Developing Statistical Collision Models
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ABSTRACT

PURPOSES : The purpose of this study is to propose a new methodology for developing statistical collision models and to show the
validation results of the methodology.

METHODS : A new modeling method of introducing variables into the model one by one in a multiplicative form is suggested. A method
for choosing explanatory variables to be introduced into the model is explained. A method for determining functional forms for each
explanatory variable is introduced as well as a parameter estimating procedure. A model selection method is also dealt with. Finally, the
validation results is provided to demonstrate the efficacy of the final models developed using the method suggested in this study.

RESULTS : According to the results of the validation for the total and injury collisions, the predictive powers of the models developed using
the method suggested in this study were better than those of generalized linear models for the same data.

CONCLUSIONS : Using the methodology suggested in this study, we could develop better statistical collision models having better
predictive powers. This was because the methodology enabled us to find the relationships between dependant variable and each explanatory
variable individually and to find the functional forms for the relationships which can be more likely non-linear.
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Fig. 1 Overview of Collision Modeling Methodology
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Table 1. Descriptive Statistics of the Data

Statistic
) # (.)f Total length Aver.age acgess Average AADT | # of total # of injury
directional ) point density ) - -
(mile) i .| (vehicles/day) | collisions collisions
Group segments (access points/mile)
NTM* 26 24.34 554 25,404 293 99
n?;fh TWLTL 28 26.60 13.51 21,851 399 180
Sites Subtotal 54 50.94 9.68 23,562 692 279
with NTM* 8 11.32 2.82 27,660 185 79
curbs rr?s)h TWLTL 30 38.04 10.22 17,552 316 139
Subtotal 38 49.36 8.66 19,680 501 218
Subtotal 92 100.30 9.26 21,958 1,193 497
NTM* 30 19.12 9.72 25,367 337 124
nfp?h TWLTL 16 11.67 17.07 22,708 211 72
Sites Subtotal 46 30.80 12.28 24,442 548 196
w/o NTM* 35 39.59 4.84 17,968 368 136
curbs n?p?h TWLTL 26 21.16 5.90 14,977 165 56
Subtotal 61 60.75 529 16,693 533 192
Subtotal 107 91.55 8.29 20,024 1081 388
Grand total 199 191.85 874 20,918 2,274 885
*NTM : Non-traversable median
Table 2. Validation Results
Model # independent variables | # parameters | —2 log likelihood BIC
Model_this study
(four independent variables) 4 / 832.7 869.8
Total Collision _ ModslGLM 4 6 844.5 876.3
(four independent variables)
Model_GLM
(eight independent variables) 8 10 841.2 894.1
Model_this study
(three independent variables) 3 6 5671 598.9
) - Model_GLM
Injury Collision (three independent variables) 3 5 579.7 606.1
Model_GLM
(eight independent variables) 8 10 5766 6206
FUE7l 282 ZojjEo] Fold4E 181 2 x, = AADT/10,000(cH/¥)
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