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The SAS System 03:28 Friday, June 21, 2002 3
The GENMOD Procedure
Model Information
Data Set WORK.ACCIDENT
Distribution Negative Binomial
Link Function Log
Dependent Variable responce
Number of Observations Read 100
Number of Observations Used 100
Criteria For A ing Good of Fit
Criterion DF Value Value/DF
Deviance 93 105.2745 1.1320
Scaled Deviance 23 105.2745 1.1320
Pearson Chi-Square 93 103.2196 1.1099
Scaled Pearson X2 23 103.2186 1.1099
Log Likelihood 2340.8044
Algorithm converged.
Analysis Of Parameter Estimates
Standard Wald 95% Confidence Chi-
Parameter DF Estimate Error Limits Square Pr > ChiSq
Intercept 1 2.2366 0.2985 1.6515 2.8217 56.14 <.0001
w 1 -0.7230 0.2882 -1.2879 -0.1582 6.29 0.0121
Rt 1 -0.6723 0.2179 -1.0994 -0.2452 9.52 0.0020
v 1 0.7490 0.2961 0.1685 1.3294 6.40 0.0114
c 1 0.5082 0.2514 0.0155 1.0008 4.09 0.0432
D 1 0.7700 0.4429 -0.0981 1.6381 3.02 0.0821
H 1 -0.4793 0.2163 -0.9033 -0.0553 4.91 0.0267
Dispersion 1 0.8530 0.1241 0.6098 1.0961
NOTE: The negative binomial dispersion parameter was estimated by maximum likelihood.
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. maximum likelihood

. deviance

. Pearson Chi-square
scaled deviance

scaled Pearson Chi-square
cost of injured people

. price of time

. cost of fatality

9. cost of permanent injury
10. price of properties

11. administration cost
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Interfaces of two different transportation systems of rail
and road are among the most hazardous points for traffic
safety annually. Accidents not only bring about casual-
ties of road and rail users but also cause stops in road
and rail services and ruin equipment. Among the va-
riety of accidents, train-vehicle crashes are some of the
most severe types. Identification of effective factors in
accident severity is vital for reduction programs. Us-
age of statistical models is a determining method for
identifying black spot crossings. Such models are de-
veloped based on the relationship between accidents, on
the one hand, and geometric design, control devices and
traffic attributes on the other, which help to compute

the amount and consequences of damage in particular
places. In Iran, no model has been prepared for predict-
ing accident severity so far. In this study, with the aid of
grade crossing characteristics and accident histories from
1381-1385, such a predictive model has been developed
using generalized linear regression (Poisson and Negative
Binomial) methods. Modeling is performed with SAS
9.1 software. Model coefficients in generalized linear re-
gression methods are estimated via maximum likelihood
(ML) methods. In analysis, the confidence levels are
set at the 90th percentile. In the provided severity pre-
diction model, six important factors are distinguished
that are similar to the other prediction models, which
are compatible with engineering presumptions. Road

width, type of road, train speed, presence of road curves
in crossings, sight distances and the presence of humps
are significant and are introduced in the negative bino-
mial model. Considering the estimated coefficient for
each factor, and expected changes in the future, a new
outlook for the safety situation of grade crossings and
the severity of accidents can be imagined. Based on
the produced model. using humps and an improvement
in sight distance, significant impact on accident sever-
ity has occurred. For instance, the use of hump reduces
about 38% of accident severity at crossings. Use of this
method is suggested for prioritization of grade crossing
security, and prediction of future crossing situations, by
improving characteristics, resource allocations, etc. in
Iranian railway systems.

Key Words: railway-highway grade crossings, prediction
severity model, negative binomial model.
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