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Abstract 
Objective: Sirjan city has increased the economic importance of Kerman province. Sirjan is 

the main transit point for goods to eastern Iran, as well as Europe and the Persian Gulf and 

the return route of all commercial goods is from Shahid Rajaei port of Hormozgan to Central 

Asian countries, Caucasus and Russia. This city has a significant role and position as a 

special economic hub based on the advantages of docking, in the economic structure of 

Kerman province and in the future, the importance of this economic position will increase. 

Also, Golgohar mining region with iron ore rich mines as one of the most important active 

mining and industrial hubs in the Middle East, has many potentials to become a large and 

competitive region in Iran and even in the world. Golgohar Mining and Industrial Company, 

as one of the main players in the region, with a production capacity of 8.5 million tons of 

concentrate and 5 million tons of pellets, has highlighted its role in the country's steel 

industry and as a special economic hub based on the advantages of docking, it has a 

significant role and position in the economic structure of Kerman province. also in the future, 

the importance of this economic position will increase. Whereas the role of transport in 

economic development and the creation of incentives to increase investment in this regard is 

undeniable; The process of selecting different transportation systems and combining them 

with each other is an important matter in planning the optimal development of Kerman 

province, because in the absence of the necessary information, transportation decisions 

regarding the existing demand are made based on experience. 
 

Methods: In this study, demand function of carrying minerals in the rail transportation 

system of Golgohar mine estimated with econometrics technique and panel data model during 

the period 2011-2017. And while introducing the factors affecting the demand for mineral 

transportation by rail, using the neural network, the future trend of demand for rail 

transportation of minerals has been predicted. 
 

Findings: The results indicate, value added of the mining sector, tonnage cargo of cargo road 

transported , cost of freight by train and cargo revenue are the most important variables and 

they have significant impact and effective on the demand for rail transportation of Golgohar 

minerals. The inelasticity of the demand for rail transportation of minerals in relation to 

freight costs by train was also confirmed in this study. Variables not only affect demand for 

rail transportation, but also a significant impact on the income of producers, industrialists, 
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railroad and eventually to consumer prices. Because minerals as a factor in generating 

transportation costs has a high share in the cost price. 
 

Conclusion: Care should be taken to determine the choice of shipping method according to 

the time. Therefore, due to the lack of rail facilities and side lines in all areas of demand, at 

present, only the proposed solutions can be satisfied in the short term. 
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 !./Z	- '� 9�ToJ� :�' 9T�� ����� ;d-�&� "��	  :�' �<,��+  �D,    .D�P�� ;Dd- ?'!'�  :D,P    ��`D
' #�D/�@ �CD��: 

�� ��	"  ;�'<=' ]@� :�' �<,��+ �,#  !.� q��� 9��) ;�'<=' 9��/& �� � :,P !'� D��  ��	D"     _'	DB' ?' #�'.DF� �D%

 �S+�	�BC� <,��+ �,#  9�,�� E�T� �- EF& � E�G<,��+ �,# !'� :,P ��+M ��� ��  .  
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' !.� �D+�� �'�      	D0�� _��DYZ �D- .9D
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 #�k�F� 	- #���P 	>& ?' *.�� ;d- !��<=' b?�' 	�v$�E�G EF&�    �&.D�� �'D� ���� 	�BCD�     :D�' �:�D+N�, .��'� 9DY��

 :�	$��- �% 9
' *P !.+,� *��& L��$&	�BC�    #�Dk�F� 	D- '� ED�G  EDF&�        ?' ��I�D- .D��� '	D�? .��'� �&.D�� �'D� �D���

 #�k�F�E�G EF&�  E�8�� �&.�� �'� E�G #�k�F� '� �F\+� ����  .D,�       ]D@� �&.D�� �'D� u'	d$D
' ;�'<D=' 'HDT �

 *.�� ;d- !��<=' b?�' ;�'<=' ���� EF& � E�G #�k�F� ;�'<=' ���$& �� ��� ��  .  

 #�k�F� ;�'<=' ]@� ���F& E��
� �'.�� ;�'<=' �% ]�\� :�' ?' 	>+=	�E�G EF&�  !��D@ '#  D��  ��	D"  #�Dk�F� e

 #'	-E�G EF&�  *���� �� ���� ED"  	D/"    � ��'� �D@� �D���, 	BCD$�       .D+g	, �9DJ�& �D��F& E��D
� �'.D�� ?' D��!  �D,# 
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��'.&e  #�k�F� �� ���F& E��
� �'.�� �% 9
' ]�\� :�' #��" ��'E�G �     :D"'� �'.D�� .��'.D& 9��,' *'.+g ���� EF&

 �� �,' ^� *'+Z �-���P	-  #�k�F�E�G EF&�   	D>& �� �D���   �D$=	" D��  �D�      ;,�D% VD�	W ?' :D"'� �'.D�� ;�'<D=' .

<,��+ �,#  #��($)' *�/+� � ��8�P�� .&'� *'	0$�+�    b?�' ;�'<D=' �D��$& �� � *���� ?' u'	d$
' ;�'<=' �- ]�i	� '�

 #�k�F�	- ��F$J�	�i �W �- �% .+���& !��<='E�G EF&�  ����	�BC� .D�P 9
.- L��$& �- �@� �- 'HT �9
' �'H"  ]�	Dk !

 :"'� �'.��37/0  �>G`� �:��d� L��$& K�
'	- �:�+N�, .9
' ]�\� :�' #��"�� ��      � �DS+� �D�'� 	D�v$� ]�	Dk

 }\
 ��5  .����+�� �'�  #�k�F� :�- �% 9
' �+�� :�.- 	�' :�' .9
'E�G EF&�  l�Y��' 	�J� � ��- �����+�� �'�  �@�

 	- �+Y� V�FQ� ��k	= 	0�� _��YZ �- ��'�	�BC�  #�k�F� 	- �-�d$&' 	�J�E�G EF&� .9
' !.� �$=	�H� ����  
>:�4 ���<  
��U ?���  %�& ���� ��� 
 ��� <�I����$ �#$  

   *.D�� �D��� EF& � E�G #�k�F� .&�� �
�	- #'	- ;,�[� :�' �� ED"  	D/"    �D�g VD=' �� ?'.D&' 1404   O.D� �D
 �

9
' !.� �$=	"��8-e      O.D� :�DT�' .��'� '� #��D��� :�	�I�D- �% 9=	".,'M �'	) E��Q�� ��<�� ��� �T.� 9��/& ��

�Y(Z �8Y� )ANN �>+� �- e9
' (��; -�+�  �b�� ?' ��&.�� �'� EF& � E�G #�k�F� �8YD� ��   	DQ� R-�D� � �	D�� 


 XT)��0��  ?' !.D� E�G ��- ��+� 	�v$� �8Y� �- #���� !�'� .9
' !.� !��S$
' (. ��D�g  �D,#    *.D�� ��D- ED"  	D/" 

9
'O�.@ . )5�$& �(��d� L� �- '� �8Y� :�����# �,# �- _��S$� � b��� *��& �	��� .,�. �?'� *� ��D���#  �D, ��D��� �# 

1-1-2-3-2-5  E��� �%4 I�I 9
' ���- O�' �2I �*�	&� q�� �3 I �*�	&� q
 �2 I �*�	&�	MP �1 �.Z � *�	& D� ^

*��& @�	M !.+,�� *�- I�- 9�Z �- 9
'2R	$/- *'+Z �-� #'	- #����� :;�� �+�-  9)� *'<�� ..� U�d$&';��  �D+�- 

 �8Y� f
�92/0 9
' *��& ��� .,� !�'� �,# ;�� �+�-  �- �8Y� f
� !.�!�'� �,# ..&�'.& �&'.+g A`$M' ��)'�  
 1
�K5
�)�� 8
� �+ ��� 5��? H���� .  

MAE RMSE  R
2  

�8Y� #�����  b?�P 9J� b?�P 9J� b?�P 9J� 

6/0 05/0 2/0 08/0 41/0 992/0 1-1-4-5 

2/0 01/0 1/0 05/0 69/0 995/0 1-1-2-2-2-5 

01/0  01/0  1/0  01/0  89/0  978/0  1-1-3-4-5 

1/0  01/0  02/0  02/0  91/0  976/0  1-1-2-3-3-5 

03/0 01/0  01/0  01/0 92/0 994/0 1-1-2-3-2-5 

HMC�� :�$=� �,;,�[� #  
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 O.���; -�+�  e!.� !�	- !	/- *P ?' ��T�\� :�' �� �% #	0��ARIMA      :�	D$/- U�Dd$&' #�D+Y� O.D� :�' �� .9
'

 #'	- �T������; -�+� ������2R     !.D� q�D�&' �D
�	- ?' rD� .9
' :���� :�<�- <��'� � I�-AR(1) �MA(1)   :�	D$/-

 #'	- :��d�;�� �+�- .9
'  
 1
�K6 �����* 6�
��? �+ �M�� H���� .ARIMA  

MA 

AR  
1  2  3  

1 
96/0 

43/20 

95/0 

98/19 

90/0 

11/25 

2 
96/0 

60/21 

96/0 

72/20 

85/0 

30/25 

3 
93/0 

33/20 

93/0 

16/24 

84/0 

07/26 

 I�- �'.Z'R
2 ..+$J, :�<�-?	�'� :���� �'.Z' �  

HMC�� :�$=� �,;,�[� #  

 �� b�� :�	MP;�� �+�-  #�k�F�E�G �  O.� EF&GARCH *�?P �O.� ���P	- ?' EY) .9
' ARCH LM  q�D�&'

   9D
' _��DYZ *�?P :�' 	S� �	= .9
' �&�J�,�& r&���'� 9-�B _'	B' �@� ?' �%�G !.�P 9
.- L��$& e9
' !.�

 r&���'� *�- *�J�, ?')�-�!.&�� �,  !��D�P K�
'	- �*�?P ���$& �- �@� �- �%F �38/4  #�'��D+�� �03/0   ��	SD� ��Dk	=

  &�DJ�,�& r&�D��'� �@� 	- �+Y� ^� ��k	= � !.� �)�-��� !.D&��  �D,   �D$=	�H� D��  �D�    :�D�d� �D��$& �GARCH(1,1) 

~ �\-'����:9
' !.� !���P E  

)6(  ���+ = 3.1 + 0.87	1�23+ − 0.1���23
+  

) O�.@ �� �% �-��?�' #�,����� ?' �$J��- 	�	- �@�	M U�d$&' 9/@7 !.,��� (�� �� �� .��	D" !��S$
' �� �D,��# 

?�'�-�� ��; -�+�  *��&�� .,� Y(Z �8Y� O.� �%�  #�,�\M :$�'� E�T� �-��; -�+�  '� 	$�%�� *'�    	D$/- *'D+Z �D-� :

 �� O.���; -�+�  �&.�� �'� ���� EF& � E�G #�k�F�E" 	/" �- 9YJ& �O.� �,# .9J&'� 	0��  
 1
�K7 �?����+ <�	���& 4/��� .��U ?�� �1� �	  

����,��# ?�'�-��   O.� GARCH  O.�ANN  O.�ARIMA 

��0&�� �\M R-	� :(MSE)  27/2  42/1  33/2  

) �\M R-	� :�0&��� ����RMSE(  98/1 12/1  87/1  

) �\M .��� V�\��.) :�0&���MAPE(  68/1  01/1  35/1  

HMC� :��$=� �,# ;,�[� 

 	���F� �- l-	� �'��&Y��� ?�
#     �� mDQ- ��D� �D��� EF& � E�G #�k�F� ��)'� 	���F� � !.� E8D�    �D
� 	D�?

!.� .&'  �D�)'� 	���F� �8��<& �&" �- �0T' f
� !.� #?�
 ��Y� 	���F� �/+� �& �% 9
' *P :�Y� �'��& :�' �- �,�0& .

 O�Y&� '��� .++% �Y
�+� Q& �- <�& '� �,	�v$� 9%	G .&�� j\Z l�F& �8�- ���; -�+� �� .+% ?' e'�: �� 	>& �- � D��  .D
� 

��$M�
 _�YB ?' 0T' �% �:�'	-�+- .9
' �'��M	- �Y
�+� #��; -�+�   #�Dk�F� ���'<=' .&�� ED�G �      �Y�D� �D- �D��� EDF&
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 ?' 	�.+�O�
 �,#   VDFQ� �>+� �- ���.&'��� 	- ���T� �M 	�M' *�D��P  �D,#     �� 	D>& .D� #��D($)' �D��&	-  �D,#   � ��D
�

.9
' �F\+� ;���P  
 1
�K8  .U�� ���? �$ 1�& ���� ��� 
 ��� ��? <�I���- (�� %(���) �#$  

O�
  1393  1394  1395  1396  1397  1398  

;�� ���� EF& � E�G #�k�F� �+�-  15/7  20/9  22/11  14/13  49/12  27/13  

O�
  1399  1400  1401  1402  1403  1404  

;�� ���� EF& � E�G #�k�F� �+�-  16/14  04/15  71/15  20/16  85/16  50/17  

HMC� :��$=� �,# ;,�[�  

  
 �-:1 
 �&X+
 <�I��� �+6(�� .U�� ���? ���& 6+( ���� ���
 ��� ��:  

 1
�K9 ���� ��� 
 ��� UZ? �6 ��: ��� ��? ;��� .�$ �#$ [��Z <6�> �+  

��- �& .(F� (:�)9�=	� !FT�- �k�F� 

�T.+" 

 U�~:,P 33404 51556337 

��	
��'H" �# -%!�� 236405 3748741725 

*�
'	M �I= 772675 574531 

 �I=%U+@ !�� 435950 857091 

�%��Y� �I= 789542 761995534 

*�"<�	, �I= 1682237 214395166 

.+- �&'�# �,��Y&'# K�YZ�.+- 27950 94656 

!	$&�J+% 

*�$
?M �I= 13924453 2586804807 

�%��Y� �I= 968938 423012215 

HMC� :��$=� �,# ;,�[� 

 
 \B?���4E $��<  

 *.��E" 	/"         �� '� �DF\+� !��<D=' b?�' :�	$D��- 	Dk�G O�DG �� ��+SD
' :D,P � �I= ��T.+" �!	$&�J+% .�T� �-

 ]J% .�T� !	��&?�� ��&�.  *'+Z �- ��F\+� '#  �	\� �I= � :,P �+
 .�T� �� �	����� �� �- .�W#  �D%  �DF\+� �

 �$�+� � �&.��E" 	/"  :$�'� ���$M' �� �-J&�$��E �,#         �D- �D
	$
� �:D,P �+D
 !�	$DJ" *��D�� �D@� :���@ ?' �/�

!'� �,#  � �'?P #�,���� �- �8��<& ��W�Y��'�C��:  ;d-!.�Z '#  ?'?�9M�
	  �D,#       ?'.D&' �D�g :��.D� �.D� �D- � q?I

E" 	/"  *�.� ���&	- �- ��`
' *'	�' �-��$
� �� #	B� ;F& .&'$- ��'� .��'1404     #�Dk�F� �D��'<=' .D&�� ..��- �$�'�
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 O.� ?' !.�P 9
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 .9
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' ��P  9D/@ *P !
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*�"��& � _�&�8�' q?I  �� � .-��& O�F$&' �$J��- *��? _.�&IW� 	�# '�  ��>$&' �� .(F� �- *.�
� �:�'	-�+- ..���& #	s
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_	=�J� �,#  #�,	S
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' #��D($)'

�� *'� � ?' �8� �% �	% ��/�' :�+g .+% .�� E�I�
�t      ��D
 ?' .9D
' �D��� EDF&� E�G �T�J� �- �@� q.Z �F\+�

e.+% �W '� �S�$d� #�,	�J� �$J��- .(F� �- *.�
� 9/@ 	/" E" *���� �� �@� ��- 	0��  �- E��Q� :�' �% .+g	,

 '� j�$d� .��F� *��� #.�T� #I�% b?�' *�Y& *�J8� �- �@��&� *'� �'� 9���Z  ��'    *P 	0&�D�- �$��Dk� :�D+g

 �% 9
'�@� 9��k�  �8�- �9J�& U�\� �/+� �&�� .&'�  #��'� ��<,��+ �,#   �	D�"	- �� '� *�D�? .+&�� #	$��-.   �D-

) O�.@ �- �T��@' �,�0&9    �� �D% .D� ��,'DM �@$� 9
' !.� �d�� .��F� 9�=	� � ��- E�G #�k�F� *'<�� �% (

 	�J� 9�=	� 	k�G O�GE" 	/"-   9D�=	� ?' ��- E�G !FT�- #�k�F� ����YZ �- e9
' 9�=	� �'?�� #'�'� *�
'	M �I=

 h`W' �&'	Q-	�i #�,	�J� �	�J� :�' �-��� #�,	�J� �- ��T�\� :�' �� �% 9
' 	$�% ���=�� ��	" �% 9J�T�G �� :�' .

� � 9
' �@� 9�=	� ?' 	$��- #	�"��- #��Y� 	��
 �� �@� ��- E�G #�k�F�     #�Dk�F� #0dD
�� �D��= �D��� �8Y

 !FT�-9J�&e  �@� �- �$�=	� !�"�" f�'	� :�' ���� P�.    :D�' #'�'� #�,	�DJ� �- ��T�\� :�' �� �% !�D"�"  �D,   	�DJ�

 �$S" �&'	Q-�� �� ?' .'�: ���  �'	) �
�	- ��� �&'	Q- 	�J� ;� ;,�[� :�' �� �D$=	"  .D&' .     *.D� :D��� �D>+� �D-

 ��k�  .9
' !.� �$M'�	� *P R=� #�,��8,'� � j�$d� #�,	�J� 9M�+� �- 	�? ��  
 1
�K10�I�� U	
�� ��+�B? <�	��/ 5���: .  

	�J�  (	$���%) 	�J� OW  (:�) 9�=	�  

	�J� V=�-- K�YZ�.+-  615  10500000  

V=�-_ .Y��  177  16924402  

 .Y��_ �N�<��  256  9748370  

*�%��'- ����-�  240  1266315  

 �����-- U'��  128  14984508  

�����- ^���.&'  73  15195094  

HMC�� :�$=� �,;,�[� #  
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 ?' �D
� !'� � :D,P !'� ��D�' �D$�<&'	� !��D@ �DYZ �q	D" #', ?' 	$���%
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�� �D@� _�D&�8�' ���'���D� � �=	D(� #�D,I�% �'D&' _'���D� � _'��'� � �$J� _I(Q� .�T� :�+N�,

9J�&'HT .  �% O�G.+�?��& 9=	��� !'� :,P 9Q� 	�BC�  � �k�F�9-�)�  	��
 �-b�� �,# E�G EF&�  :�+N�, ��� *�D� !'� 
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�  �'	"&��  �� �$J�
 :�'�\-'�  �-'<='�;  �9Z	
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