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Development of Accident Prediction Models for Freeway Interchange Ramps
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The objective of this study is to analyze the relationship between traffic accidents occurring at trumpet
interchange ramps according to accident type as well as the relevant factors that led to the traffic accidents,
such as geometric design elements and traffic volumes. In the process of analysis of the distribution
of traffic accidents, negative binomial distribution was selected as the most appropriate model. Negative
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binomial regression models were developed for total trumpet interchange ramps, direct ramps, loop ramps
and semi-direct ramps based on the negative binomial distribution. Based upon several statistical
diagnostics of the difference between observed accidents and predicted accidents with four previously
developed models, the fit proved to be reasonable. Understanding of statistically significant variables
in the developed model will enable designers to increase efficiency in terms of road operations and the
development of traffic accident prevention policies in accordance with road design features.
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HE(X5) 0.5333 3.86 0.0496 1.2790 7.25 0.0071
Goodness of fit, measures
Pearson chi-square/(n—p) 1.0022 1.1133
K factor 0.7316 0.6919
Pearson R 37.18% 30.67%
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1000 parameter x 0.54050]al, Pearson Chi-
square BAIREE npR WS W gt 1.11312 1
o 238t 0.8~1.2 Alel9] gk ol mie A3ts)
o}, o] gto] 18t} A By 227} INTZ ET,
Pearson R #k°] 81.59%2 7hie 23] oj2€ Al
w9 W3S el 49eE ovldth. Chi-square
likelihood ratiodt 427 w5 #(X;)o] wBAnE H
wetet 7MY fodsle MR E4HE fE9E
(X)), FAZX)H A e 5% E W&t S
& (X)), FEA) & FA5E 1045 ).

(2@ 13)M HAHos HEo] FHE W
wao] HAFws} goin & < 9k

d2d HY),E %22 &9 PRi(Pearson Residual)

HES Ao H g 02 FALE UAd 772
2o Agwrl gicky & 4 ot
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exp(BaXa) - exp(BaXs) + exp(BsXs)
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(38 13) Estimated Variance and Squared Residuals

(E 10) R=iZzel FAZAMNZROAMS BEFHZn
Parameter F2AZZ(Loop ramps) F2 AA 4 Z(Semi-direct ramps)
Estimate(B) | Chi-square |Pr)Chi-square| Estimate(B) | Chi-square |Pr)Chi-square
Intercept -4.5630 0.1797 1.80 -8.3788 0.0011 10.61
2] % (on/off) (X1) 2.6841 0.0321 4.59 -0.0464 0.1255 2.39
2A73(Xo) -0.0117 0.0189 5.51 0.0043 0.0091 6.81
25 Z(X3) 0.7171 0.0098 6.67 0.5852 0.0188 5.52
A B & (Xy) 0.0693 0.0926 2.38 0.0932 0.0008 11.29
Z&(Xs) -1.7996 0.0663 3.37 0.6246 0.0799 3.71
Goodness of fit measures
Pearson chi-square/(n-p) 1.1131 1.0481
Kk factor 0.5405 0.2973
Pearson R’ 31.59 35.23
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