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ABSTRACT

Previous studies have estimated crash prediction models with the fixed effect model which assumes the fixed value of
coefficients without considering characteristics of each intersections. However the fixed effect model would estimate under
estimation of the standard error resulted in over estimation of t-value. In order to overcome these shortcomings, the random
effect model can be used with considering heterogeneity of AADT, geometric information and unobserved factors. In this study,
data collections from 89 intersections in Daejeon and estimates of crash prediction models were conducted using the random and
fixed effect negative binomial regression model for comparison and analysis of two models. As a result of model estimates,
AADT, speed limits, number of lanes, exclusive right turn pockets and front traffic signal were found to be significant. For
comparing statistical significance of two models, the random effect model could be better statistical significance with —1537.802
of log-likelihood at convergence comparing with —-1691.327 for the fixed effect model. Also likelihood ration value was
computed as 0.279 for the random effect model and 0.207 for the fixed effect model. This mean that the random effect model
can be improved for statistical significance of models comparing with the fixed effect model.
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FATAL Number of Fatal Crashes per Year 0.165 0.410 0 2
1A Number of Serious Injury Crashes per Year 3.801 3.141 0 19
1B Number of Slight Injury Crashes per Year 6.590 5.667 0 35
TOTAL Number of Total Crashes per Year 10.545 8.047 0 43
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(Table 2> Model Estlmatlon Results for Random Effect and Fixed Effect

Regression Models

e 2o

Negative Binomial

Random Effect Model

Fixed Effect Model

Variables . t-Statistics Standard | t-Statistics t-Statistics
Distribution Mean . . Mean
(P-value) Deviation (P-value) (P-value)
-0.897 -9.001
Constant - -0.328 0.370) - - -7.289 0.000)
. 9.160 14.725 13.758
Logarithm of Total AADT Normal 0.310 0.000) 0.138 0.000) 1.020 0.000)
. -16.151 30.302 -6.517
Speed Limits Normal -0.028 0.000) 0.025 0.000) -0.027 0.000)
23.581 1.910 1.732
f N I .261 .01 I
Number of Lanes orma 0.26 0.000) 0.010 0.056) 0.035 0.083)
. . -11.780 6.648 -3.231
Exclusive Right Turn Lane Normal -0.332 (0.000) 0.117 (0.000) -0.223 0.001)
. -6.625 7.869 -2.948
Front Traffic Signal Normal -0.173 (0.000) 0.165 (0.000) -0.180 0.003)
Dispersion Parameter 19.645 (14.149) 0361 (11.882)
(t-Statistics)
Number of Observations 534 534
Log-likelihood with Constant 2133.898 2133.898
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Loglikelihood at -1537.802 -1691.327
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(Table 3) Average Marginal Effects for Ran-
dom Effect and Fixed Effect Nega-
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Variables Random Effect Fixed
Model Effect Model
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