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sHvB l} =D sQ=yJ l} 'pOt |@=} Q=@Da= |=Q@ "Ow@ Oy=wN |QDq=@ u=v}t]= C}r@=k
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var[Yi] = E[Yi][1 + �E[Yi]] (15)

p}O@D uwU=wB x@ |ivt |}xrtHwO pOt 'OW=@ l}ORv QiY x@ � Q=Okt xm |DQwY QO
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|xty p}O@D =@ ,qwtat p�=Ut xvwou}= "OwW xU}=kt KwQHt w xDWm |=Q=O |iO=YD
QO |O=} R C=k}kLD uwvm =D "OwW xO=O MU=B Ov=wD|t xv} Ry x@ =yCQ=UN `=wv=
|xv} Ry R= |Qo}O O=a@= ,=t�=O w CU= xOW s=Hv= =yhO=YD |xv} Ry x@U=Lt OQwt

"OwW|t XNWt =yhO=YD
Q=}at 'u; |v}@V}B |R=UpOt w hO=YD COW |x@U=Lt |=Q@ j}kLD u}= QO
C=k}kLD R= hO=YD |xv} Ry |x@U=Lt |=Q@ "CU= xDiQo Q=Qk Q_vOt hO=YD |xv} Ry
|xv} Ry 'hO=YDCOW|=Q@ |Q=}at uOQw;CUOx@ |=Q@ [1]"CU= xOW xO=iDU=u}W}B
w x@U=Lt �1 `HQt j}kLD s=Hv= p=U� 1376 p=U |=v@t Q@ |=yhO=YD |r=} Q
|tkQ xU |xv}W}@ T=}kt QO |YN=W =D CU= xOW s}UkD uw}r}t20 OOa Q@

"O}; CUOx@
p}=Uw =@ hO=YD QO uy;x=Q x@ xOQ=w |=yCQ=UN OQwt QO CU= QmP x@ sRq
u}= R= Q=@H= x@ 'wQu}= R= "CU= xOWv s=Hv= |k}kLD uwvm =D xv=iU-=Dt |}xO=H |x}rkv
=yhO=YD COW |=Q@ xOWs=Hv= |=yOQw;Q@ x@ Qt= u}= xD@r= "OwW|t Q_vhQY dr=@t
u=QB w=o OwHw� w}Dwtwmwr Q=DN=U w O=a@= p}rO x@ ,qw= =Q} R 'Ovm|tv OQ=w |O=} R ?}U;
\N|OwOUt ,=}v=F w OwW|tv OQ=w Q=]k x@ |O=} R?}U; �w}Dwtwmwr |wrH QO smLDUt
"CU= Q@=Q@ sy =@ =yhO=YD |xty |=Q@ ,=@} QkD uy;x=Q |=Q@ xv} Ry u} QDsyt |xrRvtx@
xDiQo Q_vQO Q} R OQ=wt 1376 p=U |=v@t Q@ hO=YD Qy xv} Ry |x@U=Lt |=Q@

%CU= xOW
&6�CI� s�=O |=yC}rwrat RH x@ u=LwQHt u=tQO |xv} Ry �

&xOWhrD Ckw Ca=U l} VRQ= �
uOW|QDU@ Cra x@ u=LwQHt w u=twOYt |xDiQ CUO R= |Q=m C=a=U VRQ= �

&7�PT2� pRvt QO Cy=kv |xQwO CL=QDU= =} u=DUQ=t}@ QO
&�PT2� Ckwt u}rwrat |xDiQCUO R= Q=m |O=YDk= VRQ= �

Ckw =t= 'OvDU}v u=LwQHt <RH xm |O=Qi= |xOW hQY C=kw= |O=YDk= VRQ= �
%�PT3� OwW|t hQYt xOt;V}B |=yhO=YD =@ \=@DQ= QO =yu;

|r]at w u=Ov@y=Q Cra x@ =yhO=YD |xvLY QO hrDNt O=Qi= |r]at �hr=
Q}oQO hO=YD QO =yu; |xr}Uw xm |}x}rkv p}=Uw Q}=U w =yTw@ wD= u} Qi=Ut

"�PT3a� CU=
CO=}a w s}LQD C=UrH 'u}iOD '`}}WD sU=Qt QO O=Qi= |xOW hQYt C=kw= �?

"�PT3b� u=LwQHt R=
u=oOWCwi p�=Ut |Q}o|B QO u=oDU@ w u=DUwO |xOW hQYt C=kw= �A
=yu; |xO=wv=N Qwt= x@ |oO}UQ w u=LwQHt p�=Ut 'CF=Qw QYL p}@k R=

"�PT3c�
&9�CPI� s�=O |=yC}rwrat w 8�CF� xOWxDWm O=Qi= |xv} Ry �

xO}OCQ=UN =} xDiQ u}@ R= |=}W= w 'Cq;u}W=t 'C=R}yHD |xv} Ry |x@U=Lt �
&10�PP�

[17w16'1]"11�AC� |Q=O= |=yxv} Ry �

8



"""w
|O

wQO
QU

|Qm
=P|

raQ=
@H

'|D}
;p}

a=tU
=

"hO=YD COW |ivt |}xrtHwO pOt |=Q@ SAS Q=Ri=sQv |HwQN "1 pmW
"hO=YD COW |v}@V}B pOt |@=} Q=@Da= |=Q@ |DiH T uwtR; G}=Dv "2 pwOH

|k}kLT uwtR; pOtxH}Dv Q=Okt � P T |O=R; |xHQO Q=}at h=QLv= \UwDt
"CU= Q@Dat pOt 0 297 �1 07 21 6 48 �1 48 �16 |x]@=Q� |ivt |}xrtHwO

?}=Q[ Q}@aD "4"5
COW 'QDt=Q=B u; V}=Ri= =@ xm CU= u; |xOvyOu=Wv 'C@Ft ?}=Q[ 16 pOt QO
=@ xm CU= u; |xOvyOu=Wv |ivt Ctqa =@ ?}=Q[ w O@=}|t V}=Ri= hO=YD

"O@=}|t Vy=m hO=YD COW 'xYNWt u; Q=Okt V}=Ri=
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1. maximum likelihood
2. deviance
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4. scaled deviance
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6. cost of injured people
7. price of time
8. cost of fatality
9. cost of permanent injury
10. price of properties
11. administration cost
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Abstract
Interfaces of two di�erent transportation systems of rail
and road are among the most hazardous points for tra�c

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. Identi�cation of e�ective 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
tra�c 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 coe�cients in generalized linear re-
gression methods are estimated via maximum likelihood
(ML) methods. In analysis, the con�dence 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 signi�cant and are introduced in the negative bino-
mial model. Considering the estimated coe�cient 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, signi�cant 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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safety annually. Accidents not only bring about casual-




