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مرگ مهم بسيار عوامل از ترافيکي خسـاتصادفات و بـوده آسـيبومير و دارنـدرات پـي در مـالي و جـاني شـديد .. هـاي

شدت به را بشري جوامع آنها از ناشي موارد که دارند اقتصادي و فرهنگي اجتماعي، سنگين تبعات و آثار همچنين تصادفات
ميثيرأتتحت ،. دهدقرار شده رفاهي و اقتصادي مزاياي افزايش موجب شهرها در ترافيک روزافزون گسترش امااگرچه

است داده افزايش را ترافيکي تصادفات شدت و تعداد مقابل، تصـادفات. در از اعظمي بخش شده، انجام مطالعات براساس
م اتفاق تقاطعات در يـک. افتنديترافيکي در مختلف ترافيکي جريانهاي همگراشدن تقاطعات، در تصادفات وقوع اصلي علت

است ک. نقطه در بيشماري مطالعات طورکلي اسـتبه شده انجام تصادفات سازي مدل زمينه در جهان کليـه. شورهاي در
است شده استفاده سازي مدل براي آماري مدلهاي از مطالعات پيش. اين براي مقاله، اين براساسدر تصادفات تعداد بيني

طرح ترافيکي، مـدلپارامترهاي از آمـاري مدلهاي بر علاوه ترافيک کنترل وسايل خصوصيات و نيـزشـبکههندسي عصـبي
در مدل دو اين از حاصل نتايج که است شده گيري مقالهبهره مقااين و بررسي گرفتهيمورد قرار .اندسه
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��	�	-7� �� '��-�2M ����� ���� -- 

�� �BM� ���� '/ D�	E
����	-7� 1RT  ����� ���� -- 

�� �BM� ���� '/ D�	E
��	�	-7� 2RT ����� ���� -- 

@3�4� '���!Ang K�#� �^�A -- 
 '/ ' 7/�� ��.	 ����G
 <���� 2�-�#8(

J-��	� 9	 �& 

0�	1 !�� ����������.��NPh 2�!�� �!����1-- 

���!0�	1 ���/�����.�� ST �/�? ����#.-- 
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6-1-2 &>;)A L����M, N;�
G� �-� 	�'
?  
@�= !� ��/��)� ����  N � 2����:8� ��:�) � �.- �:.	� ��	�- :�� 

i	3���.� ��� ����	� 9	 �& <- 2��3�4� '/ [#/	� J 0�	:1 ��� 
���) ��� '/ 2��L3� ��	
� 	
� �� '.����
1 � ' �� �:�/�  �

���-��� ��� < .!#� gh������	� @� �����.� �8��	� 2���-�  
��� ���  <�� �� '&)4 (��� ��� ����) .   ��	:-G ':/ '=#� �/

���� �����	� @�!#�     �:/ �) p�:,6�� � 9�:�	� @:�!#� !� d��8� ��.
 9�� 2�-�#8(�#-�	E� � ����+  �!�:� 9�� ��	/ �) !� ��-,3

  �:�� ��:� ���X �� ����) .     9�:�	� @:�!#� !� ��	:-G m	:� �:/  
 9�� �!�� � ��� ' �	E 2�#�  ' �	E 2�#� m	� ���
� ��

��� ' �	E ��	A �/��!�� ��#� . R�M�� !� <,A�#-�	E� �� 7,�. 
��� ' �	E ��	A ���	/ ��#� �.	-N � .   �� :7,�. �:��	/ !� ��/

����� ����+ 9�� �.���� 	/ ��-,3��� ��� D!�	/ d��8� ��. .
 :7� �� '��!�� J-��	� �M" _�# � ��.	-N � '���� '/ '=#� �/ 	-

 ��::��)1ADT (   �::�	� 	-::7� �� J::-��	� �::M" _::�# � �
)2ADT (   	���:4� ����� 	:��� ��.	-N � ���4� '/ �,7� �:E�B/ 

�� ::7. >��	/�::�/    �::.	-N � >::�� �::�-,3 � ���::�+ !� 9�::� ��        
��� ��� ���X ��.  

  

  
�(�4 .�N�� @�>A��� �� @����<� �'->� _`'
� �'�  !$'����� �

'
�� 
��  
  

::M�� ��	::/ R��#-::�	E�  R�::E '::/ R�::E D�� !�)Stepwise (��        
R	� ��B��SPSS   �:�� ��:� ���X �� �.	-N � ���� ��	/ .   >:�� ':/

���� ���4� �#Q�� W:-�	� '/ �=�	( � ����� ����050 /�� 
�10/�� ��� ��� ' �	E 	Q� �� .  56:� �/ �� /� 	-N � 	. ����

������� !� 	 �& �05/0 �� 9�� ����  9�:� D!�	/ !� gG � �#�
 ���4� >--�� �P-Value   �:��� ��	:/  !� 	: �& 	:E� �) ����� 
 ���� �=�	(1/0 �� �A�/ 9�� �� ���/���� . 	-I ��2�#� >�� 

�� k��( 9�� !��#� .  

 9�� ����)�#-�	E� ���� 	/ ��-,3 � ����+� ��� D!�	/ �. �:� .
 iL:�� �� 7,�. W�	l � �� 7,�. W�	l '/ [#/	� 	���4�-

 ���)2
aR (R�E ��  9��:= �� R�E '/ R�E D�� V� O� ��.)2 (

��� ��� ����) . 9��= '/ '=#� �/)2 ( 'Q"L�       �� '& �#�
iL�� �� 7,�. W�	l ���)2

aR ( '/ ���= 	-N � ���� �/ 9��
    R�:E ':/ R�:E D�� �/)Stepwise ( *��B:��     �� � �:�� ': ���

���4� ���
�95102 /R a �  �.�!��� R�E ����� '/    �:�� ��:�)
 �� ���
� ����) 9�� '& ��� >�� 	���-/ '&1/95 %  D!�	:/ ���#�

���� '/ �� �/#(�� �.�.�.  
  

 ��-P2 .
�����2R �2
aR SC�Y� *����G *'
?  

9�� R 
2R  2 R��� iL�� ������ �� ��6(  

1  856/0 733/0 729/0  36305/0  

2  896/0 802/0 797/0  31430/0  

3  938/0 880/0 876/0  24602/0  

4  954/0 911/0 906/0  21410/0  

5  959/0 920/0 915/0  20397/0  

6  963/0 927/0 921/0  19597/0  

7  969/0 940/0 934/0  17954/0  

8  971/0 943/0 937/0  17556/0  

9  974/0 948/0 942/0  16846/0  

10  976/0 953/0 946/0  16191/0  

11  978/0 956/0 949/0  15797/0  

12  979/0 958/0 951/0  15448/0  

  
<-�$� g������ )ANOVA (   9��:= �� 9�:� !� ���) ��� '/

)3 (��� ��� ����) . 9��= �� '& ���1)3 ( .�:�� �:� ��  �#:�
 ���4�P-Value  >�� '/ '& ��� 	X� 	/�	/ V� O� ��
��E ��	/

���� 56� 	. �� ������  m	:� ����),...,,i(,i 12100 ��� 
)�/	-?a� 	-N � ��#/i R� (�� ���#� .�-�6A �/ ����  ��-7/ ���:�! 

12  !� �����-A�/ 	-N �13  '-+�� 	-N ���������� )F Test.(  
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Sig.  f Mean Squre df Sum of squares model 
000/0  435/219 923/28 1 923/28  Regression  

1  000/0   132/0 80 544/10  Residual  
000/0    81 467/39  Total  
000/0  261/160 832/15 2 633/31  Regression  

2  000/0   099/0 79 804/7  Residual  
000/0    81 467/39  Total  
000/0  350/191 582/11 3 746/34  Regression  

3  000/0   061/0 78 721/4  Residual  
000/0    81 467/39  Total  
000/0  992/195 984/8 4 937/35  Regression  

4  000/0   046/0 77 530/3  Residual  
000/0    81 467/39  Total  
000/0  524/174 261/7 5 305/36  Regression  

5  000/0   042/0 76 162/3  Residual  
000/0    81 467/39  Total  
000/0  783/158 098/6 6 587/36  Regression  

6  000/0   038/0 75 880/2  Residual  
000/0    81 467/39  Total  
000/0  332/164 297/5 7 082/37  Regression  

7  000/0   032/0 74 385/2  Residual  
000/0    81 467/39  Total  
000/0  940/150 652/4 8 217/37  Regression  

8  000/0   031/0 73 250/2  Residual  
000/0    81 467/39  Total  
000/0  520/146 158/4 9 424/37  Regression  

9  000/0   028/0 72 043/2  Residual  
000/0    81 467/39  Total  
000/0  462/143 761/3 10 606/37  Regression  

10  000/0   026/0 71 861/1  Residual  
000/0    81 467/39  Total  
000/0  408/137 429/3 11 720/37  Regression  

11  000/0   025/0 70 747/1  Residual  
000/0    81 467/39  Total  
000/0  070/132 152/3 12 821/37  Regression  

12  000/0   024/0 69 647/1  Residual  
000/0    81 467/39  Total  

��-P3.�;CI�[����'�)ANOVA(  
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  9��:= �� �.�!��� R�E �� V� O� ��.	-N � W��	l 9��=)4 (
��� ��� ����) . 9��= '/ '=#� �/)4( ���4� P-Value   ��	:/

 !� 	 �& V� O� ��.	-N �5 % �:��   ��:�� ':&  �:� �:.�  W��	:l 

 9�� ��.	-N ���� '/ ���)  ���:�! �-O�� �����   �:-�A�� �:/ 
 �� :7. )T Test .( :�	3 !�  9��:= �� �)4(  W�	:l   ������ :��

���� '& ��� ��� ����)     �� V:� O� ��:.	-N � �:-�.� ��:�.�
��� ��� ��M�� 9��.  

  
  

�� � �� '6/�� <�� '/ �� ���
� 9�� ��#�)17 (��#� B-�:  
  
  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
      

�	3 !� 9��= �� �)4( W�	l�  '& ��� ��� ����) ������ ��
������� ��� ��M�� 9�� �� V� O� ��.	-N � �-�.� ���.�.  

� 9��= �)4( �.�!��� R�E ���� 	() R�E �� 12   <4 :7� 	-N �
 ��:���-A�/ �/�? W�	l J� �/      <�:� ':/ �) ���:
� 9�:� ':& �:��  

  '6/��)16 (���:  
  
  
  
  
  
  
  
  

Model 
Unstandardized 

Coefficients 
Standardized 
Coefficients t  Sig. 

B Std. Error Beta 
12  (Constant) 342/7- 318/0    058/23- 000/0 

  
1ADT  555/0  027/0  642/0  827/20  000/0  

 1S  017/0  002/0  245/0  995/7  000/0  

  
2ADT  214/0  027/0  250/0  925/7  000/0  

 ST 180/0  074/0  085/0  437/2  017/0  

  Ang  117/0-  040/0  084/0-  882/2-  005/0  

 2RT  189/0-  062/0  133/0-  074/3-  003/0  

 2NL  119/0  034/0  130/0  453/3  001/0  

 NPh  163/0-  046/0  117/0-  556/3-  001/0  

  
1NL  159/0  050/0  114/0  186/3  002/0  

 2S 007/0  003/0  086/0  784/2  007/0  

 1M 106/0-  051/0  060/0-  085/2-  041/0  

 1RT 110/0-  054/0  079/0-  050/2-  044/0  

  
ST/Ang/NPh/RT/RT/M/NL/
NL/S/S/)ADTln(/)ADTln(//)yln(

1800117016301890110010601190
159000700170214055503427
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�      )16                    (
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�) �� '&:  
y :9�7�� �� 2����8� _�# � �����  

1ADT :� 	-7� �� '��!�� J-��	� �M" _�# � ���)'�-�� '-�4�
!�� ��(  

2ADT : ��	� 	-7� �� '��!�� J-��	� �M" _�# �)'�-�� '-�4�
!�� ��(  

1S :  <��:�� ��	:� _�# �    ��:�� 	-:7� �� ':-�4�)   	:/ 	 �#:�-&
����(  

2S :  <��:�� ��	:� _�# �    �:�	� 	-:7� �� ':-�4�)   	:/ 	 �#:�-&
����(  

1NL : ���� 	-7� �� [#6( �����)3	 �& �� _( = 	X�4 � �5 
_( = J�6 	 �-/ �� _( =��(  

2NL : ��	� 	-7� �� [#6( �����)3	 �& �� _( = 	X�4  ��5 
_( = J�6 	 �-/ �� _( =��(  

1M : ���� 	-7� �� '��-� �#=�)����� =���� 	X� =J�(  
1RT :    ��:�� 	-:7� �� �:��� '/ D�	E �#=�) ����:� =  	X:�

���� =J�(  
2RT :  	� 	-:7� �� �:��� '/ D�	E �#=�  �:�) ����:� =  	X:�

���� =J�(  
NPh :0�	1 !�� ����� �����.��)�!���� =�!����1 	X� =J�(  
Ang : @3�4� �� >-/ '���!)90 '=�� =	-I J�90 '=�� =	X�(  

ST :���!0�	1 ���/ �����.��)�/�? =����#. 	X� =J�(  
 ����) 9�� D!�	/ ��#�-� ���	/ ��	/ ���
� ����� '/  ��:�)

�����-A�/.   ��.�:�� 	���:4� dL :(� !� <��" ��   	���:4� � ��:�
*-G��-/ ��� ' �	E ��	A �#�!) ��#� ���)�����-A�/ �#�!) �:. .(

    ���#:�� �#:Q�� >:�� ��	/PP-Plot  ��:���-A�/    �:��	/ ��	:/ �:. 
9��	���� ��� �-�	� �
�) ��#/ . ���#�� '/ '=#� �/��� '/  ��:�)

'& <�� �� )5( ����) [�4� ��� ��� ���� !� <��" �����-A�/ ��.
       @:�!#� !� �:
�) �:-�,� 	���:-/ ':& �:���� ��	:A � ��� _( 9#"   

 9��	���� 9�� �$� ��	/ �
� m	� J� '& ���.  
 <�� ��)6( ��:���-A�/ d�	$�� ��B-�     ����) 9�:�	� @:�!#� !� �:.
��� ��� . <�� '/ '=#� �/)6 (�� ��.���  [�:4� ����� '& �#�

��/ J� <(�� ��' �	E ��	A �!�#� �    �:��( �:��� s-:. !� � ���
��� ��	-G/ ���& '�����-A�/ g������ 	��� 2��,�    �:/�? B:-� �:.

��� .    ��:�� p#:� ���#:� >��	/�:�/    9�:� W:���� D!�	:/ ��:�.�  
 ���� 	/ �� 7. �..  
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 �(�6 .�;e�? f'
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6-1-3- ����) 9�� Y�� �  
1-    �:�� ':/ ���:�) 9�� '/ '=#� �/  ��:�))  ':6/��)17((  	-?a:� 

��#� �.	-N � !� J�	.    �� �) Y��: � ':& ��� ' �	E ��	A ���	/
 9��=)5 ( ��� ��� ����)) ��L�»+ «  ���:�� *��B�� ����� '/

 ��L� � 2����8�»– «     �� 2����:8� ���:�� *.�:& ��:��� ':/  
 ��� �	
� ��� 0�	1 2��3�4�.(  
  

  

 ��-P5.  .����
;^h� *���+ �-� �' SC�Y� *�$
;\��  

S���  &=
� � &Ci' 
;�� �� 
;\��  

;^h� *��
?

�'->�  
@����<�  

1 '��!�� J-��	� �M" _�# �  +  
2 <���� ��	� _�# �'-�4�  +  
3 [#6( �����  +  
4 '��-� �#=�  -  
5 �BM� ���� '/ D�	E ��.	-7� �#=�  -  

6  0�	1 !�� ����� 	--N� '/ !���� !� �����.��
!����1  -  

7  ���! 	--N�0�	1 ���/ '/ �/�? !� �����.��
����#.  +  
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2-      R	:� !� ��:�) �:�� ':/ Y��: � '/ '=#� �/  ��B:��SPSS   �:/ �        
 	-N � 	. �!� > �	E 	Q� ��) [#/	� ��.	-N � �����  ':/3   ' :��

    � �::���. i	::3 �::�-��	� ��::.	 ����G <��::� �::�& 	 ����::G
  J:-��	� 9	: �& <���� 2�-�#8( (    �
:� 2����:8� U#:A� ��

 ���" ��-��	� ��.	 ����G62%i	3 �
�   ���:" ����.17 %
9	::: �& <��:::�� 2�-:::�#8( �
:::� � ���:::" J:::-��	�21%  

 ��� '/  ��� ���)) 9��= !� ���X �� �/4.(  

6-2 �� �-�!()� �? *�&)<=  

6-2-1  �
� �� &)<= !()� ���O���'g�'�������  
'�,� J� �� (�� <-��� ���� �,8�    �:/ �:X� O� @:/�#� !� ��#�

 ���X �� ���	/ ��#� U#l#� '/ '=#�	&� .     �:/ B:-� ':+�4� >:�� ��
 '�,::� �H�::/ ��#::� '::/ '::=#�� ::�E!�/ ��::.BP �� (�::� !�            
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'�,�  ��. g:G  *-:G ��:� �� �#:(18  R	:� ��  ��B:��MATLAB 
��� ��� ���X �� .  

6-2-2- !�j �$ ��"� � &P�
O �*���� *  
'�,� ���/�� (�� �#��A c/�6� ��.BP  '�,� ��#3 ���/ �,8�

  ����� ��:.	-N � ����� �!���� '/ ����� '�H �� �� �#� �"�	3
   ���:�� ':/ �=�	( '�H �� �     ��	:� '�t:7� �:=�	( ��:.	-N �

���/ ' ��� �#=� .  
   '�,:� �(�:� ��	:/ '+�4� >�� �� <-+� >-�. '/   ':�H �� �,:8�

 ����� '/ �����13  ����� 	-N �13    �:=�	( ':�H �� � ��	�
 '�t7� �=�	( �/ W��� �1  '�,:� �(�� ��	/ ��	�  �� �,:8�

��� ��� ' �	E 	Q� . #:�) ��	/ �=�	( � ����� ��.	-N � D!
'�,� �/��!�� ��� �,8�  9��=)6 (��� ����)���.  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

��-P6.!()� *'
? &P�
O � *���� *�$
;\��&)<=  

�.	-N � '���� 
�.	-N � �& 

0 5/01 
' 7/�� 	-N �  9�� �� 2����8� �����y � �!�/ �� ����4]1,0[ 

��-��	� ��.	 ����G  

'��!�� J-��	� �M" _�# �
����	-7� �ADT   �!�/ �� ����4�]1,0[ 

'��!�� J-��	� �M" _�# �
��	�	-7� �ADT   �!�/ �� ����4�]1,0[ 

�� ��	� _�# �
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��-P7.!()� SC�Y� k'N�'�-���J�' &)<=  

S��� !()� ���  &��N�+ _?��  �'->�
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�
� �'->� *�$
��"� !�j  

 *��DN�' �'->�
&��N�+  

 _?��
�FO  

 _?��
�����'  

1 NN_RP_3_5_MSE TRAINRP 3 5  1000  MSE Logsig
2 NN_RP_3_5_MSE TRAINRP 3 5  1500  MSE Logsig
3 NN_RP_3_5_MSE TRAINRP 3 5  2000  MSE Logsig
4 NN_RP_3_5_MSE TRAINRP 3 5  2500  MSE Logsig
5 NN_RP_3_5_SSE TRAINRP 3 5  1500  SSE Logsig
6 NN_RP_3_5_SSE TRAINRP 3 5  2000  SSE Logsig
7 NN_RP_3_5_SSE TRAINRP 3 5  2500  SSE Logsig
8 NN_RP_3_10_MSE TRAINRP 3 10  2000  MSE Logsig
9 NN_RP_3_10_MSE TRAINRP 3 10  2500  MSE Logsig
10  NN_RP_3_10_MSE TRAINRP 3 10  3000  MSE Logsig
11  NN_RP_3_10_SSE TRAINRP 3 10  2000  SSE Logsig
12  NN_RP_3_10_SSE TRAINRP 3 10  2500  SSE Logsig
13  NN_RP_3_10_SSE TRAINRP 3 10  3000  SSE Logsig
14  NN_RP_4_5_5_MSE TRAINRP 4 5_5  2500  MSE  Logsig
15  NN_RP_4_5_5_MSE TRAINRP 4 5_5  3000  MSE  Logsig
16  NN_RP_4_5_5_MSE TRAINRP 4 5_5  3500  MSE  Logsig
17  NN_RP_4_5_5_SSE TRAINRP 4 5_5  2500  SSE  Logsig
18  NN_RP_4_5_5_SSE TRAINRP 4 5_5  3000  SSE  Logsig
19  NN_RP_4_5_5_SSE TRAINRP 4 5_5  3500  SSE  Logsig
20  NN_RP_4_5_3_MSE TRAINRP 4 3_5  2500  MSE  Logsig
21  NN_RP_4_5_3_MSE TRAINRP 4 3_5  3000  MSE  Logsig
22  NN_RP_4_5_3_MSE TRAINRP 4 3_5  3500  MSE  Logsig
23  NN_RP_4_5_3_SSE TRAINRP 4 3_5  2500  SSE  Logsig
24  NN_RP_4_5_3_SSE TRAINRP 4 3_5  3000  SSE  Logsig
25  NN_RP_4_5_3_SSE TRAINRP 4 3_5  3500  SSE  Logsig
26  NN_RP_5_5_5_5_MSE TRAINRP 5 5_5_5  3000  MSE  Logsig
27  NN_RP_5_5_5_5_MSE TRAINRP 5 5_5_5  3500  MSE  Logsig
28  NN_RP_5_5_5_5_MSE TRAINRP 5 5_5_5  4000  MSE  Logsig
29  NN_RP_5_5_5_5_SSE TRAINRP 5 5_5_5  3000  SSE  Logsig
30  NN_RP_5_5_5_5_SSE TRAINRP 5 5_5_5  3500  SSE  Logsig
31  NN_RP_5_5_5_5_SSE TRAINRP 5 5_5_5  4000  SSE  Logsig
32  NN_RP_5_5_3_2_MSE TRAINRP 5 2_3_5  2000  MSE  Logsig
33  NN_RP_5_5_3_2_MSE TRAINRP 5 2_3_5  2500  MSE  Logsig
34  NN_RP_5_5_3_2_MSE TRAINRP 5 2_3_5  3000  MSE  Logsig
35  NN_RP_5_5_3_2_SSE TRAINRP 5 2_3_5  2000  SSE  Logsig
36  NN_RP_5_5_3_2_SSE TRAINRP 5 2_3_5  2500  SSE  Logsig
37  NN_RP_5_5_3_2_SSE TRAINRP 5 2_3_5  3000  SSE  Logsig
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ABSTRACT 
Traffic accidents are among the important factors of fatalities and injuries that bring 
indispensable harms to social, cultural, and economic aspects of human societies. Also the 
increase in trip and traffic movements in the city provides economic improvements and social 
welfare but in return, the rate of accidents in the city increases proportionally. On the basis of 
well-accomplished studies, great part of accidents happens at intersections. The main factor 
of traffic accidents at intersections is convergence of traffic streams at one point. In many 
countries numerous studies have been accomplished to construct a statistical model for 
prediction of traffic accidents. In this paper, for the first time in Iran, in addition to 
construction of statistical model, neural network was employed to obtain the model for 
accidents prediction at intersections through some parameters such as traffic volume, 
geometric design and characteristics of traffic control devices for an intersection. Finally the 
result of statistical models and neural networks model are examined and compared.  
Results of the statistical and neural network models show that: 
1. The correlation coefficient is %95 for statistical models and %97 for neural network 

models. The interesting point is that the %95 has been obtained by omitting one of the 
variables. It means that considering the omitted variable from the model, the correlation 
coefficient will be reduced. Therefore for more accuracy of the prediction model, the 
accuracy of both models responses is satisfactory and the neural model responses are 
even more accurate. 

2. For construction of the statistical model, a specific function and relation that are 
compatible with the frequency of data should be used. In case of non- compatibility of 
the models, the constructed statistical model is not valid. But constructing of the neural 
model does not require description of a specific function, and the neural network is self-
trained by contribution of some data. Therefore modeling with neural networks is more 
comfortable and easier. 

3. Utilization of statistical model is more comfortable in a way that considering various 
weights for each of the independent variables, the dependent variable is obtained easily. 
At the other hand the obtained coefficients in statistical models are more comprehended, 
compared to neural network models, but the neural networks are suitable tools for 
applications where the responses are important factors compared to the comprehension 
of the model. It means that for the latter, the obtained coefficients are not illustrative of 
the significance of variables, and therefore studies should be implemented for such 
applications. For application of neural network models the inputs should be applied to 
MATLAB Software so that the satisfactory output is obtained. 
 

Keywords: Accidents, safety, signalized intersections, lognormal regression   models, 
Loglinear regression models, neural networks 


