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� *L
42 (�W	 
� �� �@ �
*M� ; <�  �	�1�
!4� *L�W���L

��
 ��,\���Z ��  �� #���
��L#	4�	 $ <1
 ;*5��L �1�6- �	���L�	 ! �1�6- �O�� 
! $
�
� #� $

�C
� *L
4F	 �4I! �*1*?.

 ]�� �� ��  <��!
9opp<���	
 �4�-!�? t �
 ����� �4K��0K�0���T
! �� �1�6- �.5���V�T
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(Anselin,l.1988).

1. Spatial Dependence.
2. Spatial Heterogeneity.
3. Gauss – Markov.
4. Anselin.
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42(pp. 1-8, 1999, Lesage).

1. Centrael Business District.
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1. Quantifying Spatial Contiguity.
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 ;*C�  (��M��� w'�5� �t ! k w'�5� ;*	�!�.� k ! t *1�  ��	 <��L#	4B *5C�  (pp. 11-12, 
1999, Lesage) .

��������.���� ��  !"��# $
% &���'# ()��)* 

 ��!�.� <���8 $
� �0C!� $8!������
� �4I! �#�  �� #�
�
 ;D2�  �
 �0C!� Q1��8 Q��F� $
 � �� �1�8��W*5L� (�W	 #� P = 
!� �!���� Q1���8 »�8�!�.� «�� �4I4� #M�5� i5? (���

�
�4�	)9(�� (��  ;��
 �4C .# �4e5��  ;�B��� ��� ;*�5� |!�C ��
 ��, �
 �? #� ��1�8��;

��0L *1��O  �e	 �� �8�!�.� ���8�
 �4I! Q1��8 $
�  
� �1� <1�O1�I $(Lesage, 1999).

(+, &���'#9:1Wij=��5� h1 #� $�,�5� $
� P �78 #M�5� �K �1 ��
� �  #�,�-&  ���W� 
� ���� �� Q1��8 ;��
�4C .� $
� ��9M�5� #  �4 �� ��'��8�
 #� ;S� 
� (�W	��*L�#�L ;

01 =jW!  51,...,=j�4  *L
42 .M�5� D5�1 S�#M�5� ��L �   ;�K �1 ��
� ��� �� 



1. Linear Contiguity.
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���	 �!�.�. ��� $
�  ;�O1� [�' �
 � #�Z�	 #  �4 �� ��'��8�
 #� ;��*C ��@ (% �� 
� ;
153 =W ��
�4  *5L
42 ��, ]���� $��� �,�5� �1�� ! .

	���# -� &���'#9:1=Wij Q1��8 �M'�5� $
�  ���4C�Z�	 �  ���W� [�' h1 #� S �78 
*	�
� ����  . ��� $
� 9*55� �X�5� #� ;PM�5� ��'��8�
 S9U�L
42 ;��
 �C
�  :112 =W ! 

�4  *5L
42 ��, �  ]���� ��� <1
 �,�5� �1�� .#  ��� �� ;�O1� ���d� (
45�k ;U1�
� 134 =W! 
135 =W*	
��, ��� �,�5� S�M  !  .

	���# .
/ &���'#m:1=Wij� Q1��8 $�,�5� $
� ��4CM�5� �  #� S� h1 ����  �78 � �
*5C�  #�C
� ���W� .M�5� $
� SmU1�
� :123 =W�4  *5L
42 ��, ��� �,�5� �1�� !  .

�� (+, &���'#/0"�k:M�5� !� $
�  S�Z�	 �K �1 ��
� �� #�,�-&  ;�4I4� S����  �78 
1=Wij�� Q1��8 �4C .1
 �� �*C ��
� (�W	 w'�5� $
�  Q1��8 <�
�4�	)9( ��!�.� i1��	 (��L ;

�� ��.1
 
� ��2*5� .

�� 	���# -� &���'#/0"�t:M�5� !� $
�  S�� �4I4� M�5� �45I ! ]��C ;�K ;��
�S �78 
 ;���� 1=Wij�� Q1��8 �4C . �*C ��
� (�W	 w'�5� $
�  Q1��8 <1
4�	 ���
�)9( #  i�5� 
 �1�8��WS� 
� �� )9 (*C *L
42 *5	�� �� ��!�.� Q1��8 �
 �C�	 .

	���# �1�# &���'#l:�Z�	 �  ���W� ��� �1 [�' h1 #� $�4I4� w'�5� $
�  S ����  �78 
��
�1=Wij�� Q1��8 �4C .M�5� $
� Sk�C
� U�L
42  :132134135 === WWW ,, !

*	��, �,�5� �1�� .
:���Q1��8 h1 ��F�	
 �� ��,
 ��!�.� �� ��L�� #  �4 �� *1�  ;�#� #� *C�  $
��*L
42

]*�$����4C  .*55� :V�� U0� �
�L�C h1 #� *�5� ~�- ;]�d� $
� P w'�5� )m ( !)k ( *C�  �4I4�
 #M�5� !)m ( h1»�L�O 
42 ���.� «M�5� �� #� *C�  $�
�-
 $
� S) k (�� ���*55� . gFW� � 

 ��F�	
 
� �8�!�.� $4O�
 *1�  ;���&'
 <1
 (�4 ����X� #�  !� <1
 <�  
� �1j�  �1�6- :���

*L� (�W	 #M�5�-�, �e	��4� w'�5� *�5� ~�- �1 ! c� *	���T ! �!�.� ��
� �1 ! �K ��4, #  

1. Rook Contiguity.
2. Bishop Contiguity.
3. Double Linear Contiguity.
4. Double Rook Contiguity.
5. Queen Contiguity.
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� �42 �
4.�L w'�5�<�1�? ! � �
�T ��@A8 �78 
� ���
D�	*5L� . ���Z <1
 ��c��!�� *L
42 ������
 D�2 ��!�.� |4	 C*.

 �1�8��W #�*55� �X�5�P�8�� *5	�� �� ��!�.� = 
!� SM�5� i5? $
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�������
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�� ��� ������� �� *5	�� �� ��!�.� QD��4C ��	 (% D�,
 ��� #� 
 DM'�5� D���8 ;*5	�� �� Q1��8 #� ��
 (% �
 DC�	 
�� �� *5C�   ��W� ��� 

�
� #�D����B.

 �1�8�� #� *�C�  #�C
� #I48W(��L#	4B��
 (��M�� ;�*C ��
� (�W	 #� \�
��
�T w�' �  ! ;
��
 ��, �,�5� $
�
� ��,
 ��T �  �1�8�� #W��L . $�� ��� $�L��� �� H�Y
 #� ��1*�8# ��� ���  

�� �1�8�� (��� �4X�� ;�4CW #� ��
 ��1�8�� <�C
� $
�  :,�Z��I*C�  *Z
! (% ���  . # 
 ��!�.� �1�8�� (
45� �78 ��4� <1
»�*C ��
*	���
 ]!
 #�8��9 «�� ���C
 #� �4C(%
�   # ��4,

 �1�8��c (�W	 ��U�L�:
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 �1�8�� ��6�,�Z �B
c �
��  ! *L�W���L$ #� ;#M�5� i5? #  �4 �� ��y�� $�
*�8 (%
��
��  y
 ;U���	 ��# ��� ;U1��O  �e	 �� *�-
 �� ���8
 #� 
� #a	% ! U1�  ��(
48	
 ��OP��
*	���
  
� (���

 �*L�W���� . <1
� ��6�,�Z �1�8�y*=cy <�O	��� �  ]���� *1*I ��y�� h1 ;*L�W���L �
 �C�	 
w'�5��!�.�(�W	
���*L�:

1. Standardized First – Order.
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�� <���8 G!� h1 <1
J�#� 
� �ijyfy ji ≠= ,)(� 
� �� #� ��
S) m (��
 �*C (��  .
#� 
� ]�Z��2 $

� ��y�� #� *1��O  �e	 �� y*� 
� �� #� S) � ( ��.1
*1��B#  
�  ��y�� h1 (
45�

 [
�7	
 ��f48 $
�  ��2 (4���B� #� 
� �� �7�f48y #	4�	 ]4' �� *L�W���L$ �1�6- # ���
���� .
)p(ερ += ycy

ρ ; ! �4C ��� <��F8 *1�  #� ��
 (4���B� ���
��? �O	�W	ε (�W	 
� #� 
� �-��V8 $��2 
��*L� . ���
��?ρ �� �1�6- �O�� 
! ��
��L#	4�	 $ �X�5� 
� $
!8 =�4�� A ��@*L�W���L$1���L  #

 �  �!�.� �1*L�W���L$ �
��  y��
*	
 
� �� $��B*5� . (��� �1�6- �O�� 
! �B
*L�W���L #	4�	 �� 
��
��L $y*�1A8 [
�7	
 :� �
 �WF  ;�4C y �� ���	4�	 S �1�6- � �L  �  �1�6- �O�� 
!

*C *L
42 ��
� ��f48 (% (�O1���L . ���
��?ρ4���B� ��4	 �40�� �� 
� ��
 <1
  *L
42 �X�5� (
��� . ;<1
�  (!�-
��(
48[
�7	
 :� ���	 y�� ��
� ��f48 �1�6- �O�� 
! w1�' �
 #� 
�  ;�4C

 #���7����\#� �  cyρ̂�� ��
� (�W	 #� �4Cρ̂ �*C ��!%�  �
*M� �O	��  ρ��
 .�0�*� $
 �� #� �1�6- �.5���V�T
#�
�
�4	 �  ;*C *5L
42 �-����
 D�� #�X8 $*5  ]4��-  (
45� �  #� *55�

�0�*� #�2�5C �1�6- (4���B� �42 $��*	4C �
 ! �0C!� �d�
*Z <��F8 $�����1��	 <��F8 $
�  
 ������
��*55� .
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�X	 : �T S 
� �-�f
 �7�f48 $�L��y�� #� ��
 (% #I48��(
48� 
� ]*� #  S) z ( #-�f
���!  (%
��4, #  
�� �1�8�� �4��xβ�
� (�W	 :

)o(εβρ ++= xcyy

Y,� .7�	:
 O0?�9� [00?#�

 #  #I48 �	�X� ���8�
 �4I! (�����
��L]*� DZ
�' ��O5L *5L� (�W	 #� ;P�1�6- �	���L�	 ��
 ;
U0� ���� ��
 . #5��� <1
 �� #� D	��� �
 D)1 ;�2
��? ]*� D-��� # x��� ��m��
 . 3��� ]*�

 ��	 #  �*C»�1�6- =� k «��
 .� 
� �� ]*�S) 9¡ ( #� �*C ��
� (�W	Y �
��  �O	��  9×n ��y�� 
 #  �4 �� #�� 
!*L�W���L$ ! �1�6- X �1�8�� h1 n×nk �&T
 :��C xi $�L�
��  P*5L� (�W	 9×

k ;��
 �7�f48 ��y�� (��L#	4B�� #� � 
� S) 99 (��
 �*C ��
� (�W	 . �1�8�� �� �	�X� ���&'

Z�,�5� $
�
� #� �*C (��  niZZ

ii yx ,,, K1=*L�W� �L ~�� ! ]4' ��V�F� #� ��
 �
 
�(��L#	4B� 
� �� #� S) 99 (�� (�W	 ;�*C ��
� (�W	*L� (Casetti,1972).

�� (�W	 ]*��� ���y8 ~�� ! ]4' ��V�F� �
 �� �8 ��4, #  �L���
��? #� *L�*55� . �058
 �� �1�L���
��? *	4C ��� <��F8 *1�  #� �1�L���
��?β0*5��L  #�  # ��4,βx ! βy��
  . �051


#�4�.� �O	�W	 �
 $
Rm*	���
��?  .
(��L�4'*C ���C
 #� ; ���
��? �
��  β� 
� �� S) 9¡ ((�W	*5L� P �1�8�� h1 9×nk ]*� �� 
 #� ;��
�05��F8 ����8 #  �4 �� ���
��? $kL �� �7�f48 ��y�� �� 
� �*L�W� ���� �����B . �
�� 

 ���
��?β0 :��C Rm�4C ��� <��F8 *1�  #� ��
 ���
��? .

)9¡(Y = Xβ + ε
β = ZJβ0

 #� :

1. Quantifying Spatial Position.
2. Casetti.
3. Spatial Expansion.

Archive of SID

www.SID.ir



S3�5�/6� 786982 � 	:
 ;9<��                              �=>
� (	?@	>� �� �A ��0B ��



















=
















⊗⊗

⊗⊗
=



















=



















=



















′

′
′

=



















=

k

k

k

kykX

kykX

nnnn

I

I
I

J
IZIZ

IZIZ
Z

x

x
x

X

y

y
y

Y

o

M

o

o

M

OOo

Oo

MM

o

OM

o

oKo

M

11

11

2

1

2

1

2

1

2

1

ε

ε
ε

ε

β

β
β

β









=

y

X

β
β

βo )��(

 
� ]*� <1
��(
48 $�L��!%�  ��.1
 $
�  ��� �� :T
*Z �
 ������
 �  km ���
��? βX ! βy
�� <��F8 .�M  ;�L��!%�  <1
 (*C gFW� � S 
� �6- �� $�
��	
 ��M	 $
�  �L��!%�  ��(
48 ������
 �  

� 
� �!� S����� �
S) 9¡ (�
 v
�F���� . <1
 # *51
�- (
45� �  »*51
�-=�  9 «�� ���C
�4C . $
� 
*L�W�P <1
 *51
�-� 
� �!� #����� ;S) 9¡ (����� �� 
�S <1�O1�I ]!
 �� U�5�#� ��4, <1
 �� 

�C
� U�L
42 :
)9m(Y = XZJβ0 + ε

 #� ��
 �f
! �.51
 ��X ;Z !J �4I4� ���&'
�*L�W��L$ (�W	 
� ��
� ��*5L� �058 ! β0
*5L� (�W	P*	��B ��!%�  *1�  #� ��
 ]*� �� �1�L���
��?  .

�� #���7� #� 
� �� [
�7	
 (�X�
 ��.1
 w1�' �
 
� �1�6- �	���L�	 ;]*� ;*5�# #	4B$
 #� 
!�B��L $*L�W���L$1���L �1 �!�.� S ;~�� ! ]4' ��V�F� �  �*C gFW�  �0 �W� ���
��? �1��M�
��*	��B .���O5L ���y8 (�X� #���* �1� 
� ;S�� ���y8 (4���B� �� ��7� ��2 G�
�  �  �8 *5�

 (���!�B��L $*L�W���L1 $
�  �X1��	 H1�M8 #� �*	�O1*X1;* �1 w���8  .
 �O1� �
�0C!�5��� �� #� �6- ]4' �� [
�7	
 ��!%�  

�  �*C 3��� 
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�
� D.5���V�

G!� ;��
 �� ���"�0	4���B� �	�! $D1��-
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�
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1. Expansion Process.
2. Geographically Weighted Regressions.
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D-��� ! DZ
�' ��0O51��4- !*	���.(Brundson, Fotheringham, Charlton, 1996) <1
 ��
]*�;y(�W	 *5L�P �
��  9×n*L�W���L$ �
 #� #�� 
! ��y�� n6- �� #�M	  �# ��� ! *C�  �*�% X
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 #X51
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48 ]*� GWR#  
�  �1� ��4,

�C4	 :
)9k(Wiy = WiXβ i + WiεI
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i�� βi (�W	 ��*L� �
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��? i��
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pytpyt −=β�8�� ��2A8 �O	�W	 Sp �
��
 .5�
� [&2� S ]�M�	
 �40�� #  �1�6- ��2A8 ;(��� 
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1. Neighbors.
2. Spatial Autoregressive Models.
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1. Structural Variable.
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1. Environmental Variable. 
2. Accessbility Variable.
3. Spatial Variable.
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