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Abstract 

Micro-national analysis suffers from aggregation problem due ignoring sectoral-

regional interactions. housing sector plays a crucial role in economy and specially in 

employment of Iran’s metropolises. Exchange rate shocks can affect housing sector 

and through this channel, can have an effect on the employment in this sector. 

Hence, exchange rate shocks can be considered as the obstacles to the fulfilment of 

urban and economic goals. Because of above-mentioned reasons, this essay 

investigated the effect of exchange rate shocks on the employment in housing sector 

of Mashhad city. The authors have substituted Factor-Augmented Vector Auto 

Regression (FAVAR) for Vector Auto Regression (VAR). FAVAR is suggested for 

solving the limited information problem in VAR models and more variables can be 

used in these models. Our results are based on quarterly data during 1991- 2018 

period for housing sector, industry and macroeconomics variables. The impulse-

response figures indicate that exchange rate shock has led to inflation, stagnation, an 
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instantaneous increase in the unemployment, and an increase in the share of housing 

sector’s employment of Mashhad city after some periods. 

Keywords: Housing Sector, FAVAR Model, Exchange Rate Shocks, Employment, 

Regional Economics. 
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 >(Karaki, 2018 ) ��%��=0 � N#�'%� � (2011 Ordonez et al.,   '3�0# F%��"� (

�#�=� <�AB� ��%<� �� �L0 �
 � �'�8$9� ��  F'�)$��� �� � k�$�� /��3I %' �%�=�� G<# <
2�% !� �� ���)$� �� .-#!�'<D  
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2.3 21�	� ��@ ?��=! �	C�� � C�	 D�!  

) �0��<�� � ����2016   �3�L?� !� F'�)$��� �� �%�=�� � !%� G<# ����% ��%<� �� >(ARDL  
)Auto Regressive Distributed Lag�� ( �� �1�$# � -#!�'<D ����% �
 -#<�5   C�;� ���� �) � ��

F'�' !� ��?��� C;� .(�� %�<9<� <�7$� �'    �#���! F!��� %' ��<;� �?�� �� ��1981   ���2012 
�� F'�)$��      -��?3� � ��'%�� >��%'��n >!%� G<�# >�%��=�� G<# ���" ��n� <�7$� O D � - 


)$�� '%3� �3L?� %' �% ��4�' z?�4�#�� '%�� F'�   .- 
  
) ���=�� � �������1393 7$��"� <��� !%� G<��# ��#����3# <��A� >( ����n�@ %' �% ��<��;� %' 6�

6�� ��  1386 -1353 �� �3�!U �� ��J�� � - ;�0#   ��<�A� ��%�' !%� G<# ��#��3# �
 - ;�0#
� �� � �) � .(�� 6�7$"� <� �%�'  

) ��%�=0 � V�!<@1395*:I <�AB� ��%<� �� >(  G<# �� *��� %' 6�7$"� <� !%�   ���
 �#��! F%�' %' ���-4 � (� n >�!%���
1352  ��1390 ��� ��<;� '�8$9� ��<� >   .-�#!�'<D

�� ���# ��?��� C;� O;�$#   � F'�' *��
 �% (� n *�� %' 6�7$"� >!%� G<# *:I �
 -'
   ��� %' ���?��� C�;� .(�� �$"�' (,y� <�AB� ���-4 *�� %' 6�7$"� <�   �� ��
 -���;  ���e�

 � <;��� �� �.;��� %' (� n *�� %' %�
 ��<�# *��       *�:I ��� �<$���� (����.� >��
G<# .(�� F'�' ���# !%� 

) }�% � �=#�<@Frenkel and Ros, 2006   <�� ������ !%� G<# �%��5<A� ��%<� 6�,#' �� >(
     ��� ����# ���?��� C�;� .- $�. C��t ��=;<�U ��%3�
 %' �%�=��    6��#�
 ��
 -�'   ���

�5<A�     -�"% G<�# >63�8�� ���� � �
 ��e��� <� �U ��<A� E;<M !� ����� !%� G<# �%�
) �<�%�
 � 638��Labor intensityF�	J .(�� -�?3� - ;U<@ (  ��� ���# <M�4 C;� <�   -#!���
���9 <�AB� ��e<@ �
     ��0# �% �%��=�� <�� ������ !%� G<# �I3�      -��?3� <��7$� .'<�
 '% ��3��

<�j ��<A� >��4�' z?�4�#   -�"% G<�# � ��� E;<M !� �% �%�=�� <� ����� !%� G<# W��$.�
�� ��$ � >638��      6��#�
 E�;<M !� (��� F-�" F'�' ���# O;�$# %' �
 F-#�0�9�� ��<A� � - 


�<�%�
  .-" - �34 ��I3� -�?3� - ;U<@  

) �N��#<L? � }	����Milas and Legrenzi, 2006( ) ���#�& �Chang, 2011(  از <��L;'
 ����?���     ��� !%� G<�# � �%��=�� ����� �����% ��%<� �� �
 - $.     C�;� ����0� � -�#!�'<D

�� -�;B� <�7$� �' C;� ���� �% ����% C;� '3I� ���?��� - ;�0#.  
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3.3 	JA�� �	C�� � C�	 D�! ��=� K�L��  

) ��%�=0 � ��;�j�
1394    �;��<�� <�� �U <�AB�� � !%� G<�# ���� v�,�%� ��%<� �� (   �%���5
384 *���� ��<;� %' �n     ��?��� C�;� O;��$# .-#!�'<D  ��� ����#     F%�' 63�M %' ��
 -�'

'%3�  �;��<�� ��N��� � !%� G<# ��#��3# ���� �%�'� �� � }3=�� v�,�%� ��%<�   %' �%���5
�;��<� � '%�' '3I� C=.� *��     �<�L;' ���%�!�� !%� G<�# ��#��3# q39� �D %' ��%��5

�;��<� ��<� �% ��<� �%��5 .-  ;N5  
 ) ��%��=0 � mI�'�Adu Jack et al., 2019     (�0�9 <�� !%� G<�# ��#���3# <�AB�� (   ���

�� �3�!U � j %3�
 %' �% C=.� �� ���# ��?��� C;� .- ;�0#   �<�A� !%� G<# ��#��3# �
 -'
(0�9 <� �� .'%�-# %3�
 C;� %' C=.� *�� ��    ��<���7� !%� G<�# ��#��3# ><L;' �%�,J
(0�9 %' % C=.� ��*�D %3�
 C;� %' � �0# � ��     ��$@�; <�� �-��;B� ���?��� C;� .- 
   ���

) ��%�=0 � t�;�' ��?���Diala et al., 2016 .(�� (  
) �#�&�� � �#�;Yang and Zhiqiang, 2012   !%� G<�# ����� �L$.,0 >(RMB   *��� �

�� %�<9 <K# -� �% C�& %3�
 %' ��0$4�� �� %' ��5- .;3# .- '  F���3
 %' �
 - ��;   >�-��
      C=�.� *��� >�-��- �� %' � -�" -��34 !%� G<# *�
 �� <1 � C=.� (0�9 *;�N@�

 ) ��<�L;' � +��=.��? � ��! C�0 %' .'3� -�34 !%� G<# <� �$,y� <�AB� ��%�'Lipscomb et 

al., 2003>( (0�9   ���%' � F'�' %�<�9 ��?��� '%3� �% m;N=� %' C=.� *�� ��    ��
 -� ��;
�� � -" -�34 !%� G<# *;�N@� �� <1 � C=.� (0�9 *;�N@�     >!%� G<�# *;�N�@� >�U 6��,#'

(0�9 .'�' -�34 *;�N@� r�'-1� C=.� %�!�� %' �% �  
V�1#� F!3� C;� %' �
 ����?��� <;�� �� *�HD C;� N;�0� �I�   ��
 (�� C;� (�� F-"

 �$�' �' %' '3I3� ���?��� »�#�=� <�AB�  %��
 ��<�# %�!�� <� �'�8$9� �� « �»   G<�# �����%
%�
 ��<�# %�!�� � !%�«�� %�<9 <K# -� �% V�J �� �� �� �%�=�� V3:)� >    %' ��
 �?��� %' - '

�#�=� <�AB� >*�HD C;�       �%3�n ��� %��
 ��<��# %�!��� ���3J <� �!%� ��  %' ��n�8$4�
        !� ��
 3�L?� %' p3���� ���<�7$� '-��� .(��� ��$@<5 %�<9 ��%<� '%3� ��0$4�� *��

(;N�  2�% ��FAVAR ��   ���� � � ����� %� 
 %' -"��      C�;� <�L;' �%�U3�# >�'3�� ��
�� ~3.�� ��?��� .'3"  
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4. 6#+7� 	��8� 9
�  

1.4 M=N#�
#O ?#'0	  �$��% ?�	
��P=�/� ) ;-��Factor-Augmented VAR(  

  ) �%�'<�� �3���<5%'34 �3L?�VAR ��� (   F'<$�.5 �%3�n    ��#�=� <�A� ����;'% %' ��   ���
�)?[� <� �'�8$9�   ��� %�<�9 F'�)$�� '%3� '�8$9� ��  .-�#<�5   3�L?� C�;� %'     ��: � E���� >��

%'�9  ?' C;� �� - 
 F'�)$�� �'�-�� ��<�7$� !� (��  <1 � ��<�7$� '�-��� �'�N@� �
 ��  ���
'�;! *�
�I%' %' �         ��� �% �'�!U ��I%' *��
 �=��� ��3�$� -;��" .-" -�34 �'�!U

�#�=� �;��� " �?�.� ��� '�' ����� ��-��� '�-�� *;�N@� �-I /#�� �     *;�N�@� ��<�� �<��
 �3L?� ��<�7$� �'�-��VAR �� '%�� 3L?� C;� �� �
 ���'��$#� F-0J .(��    ��� l,�<�� >'3"

) (.4 �n�parsimony( M� �;�� �
 (�� �
-#� ��J	 3�     .'3�0# F'�)$��� 3�L?� C�;� %' ��
�� �%�,J ��0 <L;'  3�L?� >�'�!U �I%' !� (K@��� %3K � �� >-" ��3 J �
 %3M   ���VAR 

�� ���" �% <�7$� () �� *" !� *�� �%-# ��  ) -#3�"Leeper, Sims, and Zha, 1996:39 .(
 �' �-#� ��J	M� !� F'�)$�� >�$��% C�0 %'3L?� C;� ��<� �=��   %' .'3�0# -�34 '�1;� �

3L?� C;� %' �
 '%�' '3I� ���J	M� rt�0$�� 6�� ���    <$��%��D C��0�� (;'�-�� ��?' �� �
 F-��# F'�)$��     * �
 /���3� ��= ;� V�' � -       3�L?� %' '3�I3� ���<�7$� ��<�� ��: � * �
��

���9  �<�7$� !� �'�-�� '�-�� �: � �
 '3� - �34 F-���  ��� ����" �% �  ) '3�"Bernanke, 

Boivin, and Eliasz, 2005:389.(  
) �=#�#<� !� ��<�D �� >��'�<;� C;� �'30# �<M<�2005   '%�-#�$��� 3�L?� �'<
 +�
<� �� (

VAR ) ����J ����� ��factor analysis(�' ���9 (   3�L?� %' <��4� ������� .(�� ���;   ���
�� ���# �;3D ����J  ��J	M� �
 - '�<� !� �'�;! '�-�� !� �n�� �� �% �#��! ��   ��3��

���9 �%3n �� z4�" !� �<$0
 '�-�� %' �?3,9  ���       .'3�0# ��n	4 ����3J ��; �� �0��
�� ) �3.��� � ��$�� >�#30# ��3 JStock and Watson 2002   ��,;<�� ���;3D ����J 3L?� m; (

�n	4 %3K � �� �%  .-#'30# '�1;� >�0�KJ ��J	M� �!��  ��� ����# ��5- .;3#    ��
 -� '
*�D � �� ���J C;� <� � $,� �� 3L?� �� (,.# �<$:� '<=�0J >�  ��VAR .-#%�'  

���J !� �0
 '�-�� <5�    ���J	M� !� �'��;! W1� ����<A� %3M �� - #�3$� � �0�� ��
 '�!U ��I%' �=�� �� ��<� ���,M %�=�% m; �1�$# %' >-  
 �n	4 �% '�8$9� '%3� %' �

W�0�� ����J �%�'<� ��e3�'34 �3L?� .'3� -�34        >�����J 3�L?� !� F'�)$��� ��� �-�$�� ��$@�;
�� �n	4 %3$
�@ �; ���J - & %' �% �<�7$� !� �'�;! '�-��    � ����3J C�;� �U !� XD � - 
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 �3L?� m; '%�� �% �%3$
�@VAR ��      <�A� (�;�:# %' � C��0�� �% ��<�7$� C�� l���% � - 

�#�=� �� ��<�$�� ��?�� ��<�7$� (;�:# %' � �%3$
�@ !� m; < <� �'�8$9� �� .'3"  

W�0�� ����J �%�'<� ��e3�'34 3L?� %'    -�;�� �-�$�� >��$@�;    �$��' %' �% 3�L?� ���<�7$�  
%�<9         m�; �'��;! '�-�� ��� � F-�" <���7� %�&' �I%�4 /, � !� �
 �<�7$� >6�� �$�' .'�'

'�8$9� ��<� �N#�<� <8 J �� �$@<5 <K# %'       ��� ��
 - $�. ��$0�9 ���<�7$� V�' �$�' .'3"
    ��� ����# * �
�� �N�#�<� �#�=� �� �<$��� (J<�  � '     *��� ���<�7$� V3�� �$��' � -

�����  �� %�<9 �#�=� <�A�� (�� <�<;' �
 - $. .-#<�5  
  

2.4  ?#'0	 ��O��FAVAR 

 �<� m; -� 
 �<@) �#��!��) '���� �� (� × 1 �<� � ( ) �<�L;'��  ) '����� ��� (� × 1 >(
) <�7$� � - $. �'�8$9� ��<�7$� !� �<� �'t=1, 2, 3, …, T���# W (     ����! -��� F-� '

   ��� ��<�7$� C�;� %'   ) ��1 ;� %' .-�"����   ) � �N�#�<� ���<�7$� !� �%��,J >(��  <;���� W� (
�� �<@ .(�� �'�8$9� ��<�7$� �'<�) �;�%3$
�@ �; ���3J �
 '3" %��    '����� ���	 × 1 (

�;�;3D <� �
 -#%�' '3I� ) �;���   ��� (�?�� C�;� %' .- $. %��5<A� ���! 63M %' (   ��3��
*�D ��<�7$� �<$�� �;�;3D +?�9 %' �% �$)5      >��%��=0 � ��=#�#<�) '�' ����# <�;! �?'���

391:2005:(  


���� � = Φ∗��� 
��������� + ��    )1(  

) >�?'��� C;� %' �
L >�)9� <L�0J !� �%�,J (Φ∗��� ��0I- & 6'���  � �)9� ����   W�
���� X#�;%�� X;<��� � <)n C�L#��� �� 6	4� ��0I <5 -   X#��;%��3
Q  ��� .- $�. >   ��3��

��0I- &   �%3n �� �% �)9� ��  

Φ�� + Φ��� +⋯+Φ���   )2(  

  ���0I- & m�; �
 ("3#   ��I%' !� ��P  � F'3��  Φ�   X;<���� !� �%��,J ��   +;�<�e
3L?� .- $.  
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) �?'���1 �3L?� m; /9�� %' (VAR  ) <��7$� �' C����) � (��     �3�L?� m�; ���� (��� (
 �3L?� m; �=�� (.�# '%�-#�$�� �%�'<� �3��<5%'34FAVAR ��   ���% �?'��� C;� .-"��

�� W�<@ �% ) %�'<� %' '3I3� �@�e� ��J	M� W:� �� - 
��.W� 
 ���;!%� W �% (  
) �?'���1�� (  %�'<� �
 �<& (.�# C�0�� ���9 W��$.� �%3n��   .(�.�# F-���� ���9 >

�� �% �%3$
�@ � ���3J <5� '3I� C;� �� F- ;�0# ���<�# ��3 J  ��� �
 W� 
 %38� ��   �%3�n
�� %�<9 <�AB� (�� �% �'�8$9� ��<�7$� !� �%��.� F3�?��    ��� X�D -� '    ���J	M� W�#�3��


�@ �� /I�%F'<$.5 �J301� ��<� �
 ���-��� !� �% �%3$ �<� !� ��    �'��8$9� �#���! ��
�� �<@ .W� 
 ��<�$�� >'%�' '3I� �<� �
 '3" ) �'�8$9� �#��! ����   ���%3$
�@ ��� (

) F-��� ���9<�j�����9 ��%3$
�@ � ( ) F-�����    - $�. v��,�%� %' <�;! �?'��� E;<M !� (
%�=0 � �=#�#<�) >��392:2005:(  

��� = ����� + ����� + ���   )3(  

 X;<��� >�?'��� C;� %'Λ� ��<��� >N*K   ) ����3J +;�<�e !�Factor Loading  � F'3�� (
 X;<���Λ�>  �.;<���N*M ��<� ��:;<7$� C�� v�,�%� �
 (�� �<� � �!    �% ���J	M� ���
�� ���#  � -'���  �%�'<� WN*1 .(���4 ��NI� !�  

) �t'��� '%�U<� ��<� 2�% �'1) � (3   *�H�D C�;� %' �
 2�% C�?�� .'%�' '3I� (
>(�� �$@<5 %�<9 F'�)$�� '%3� W  ���<��' 2�% �)?[� ��     V�' 2�% � (��� ���n� ���

m; 2�% ���<�  ��Bayesian likelihood �� .-"��  
  

5. "��� �(  

F'�'  �3L?� %' F'�)$�� '%3� ��FAVAR    %�<�9 �$��' ��� %'  ���     <��7$� 6�� �$��' .-�#<�5
�#�=�  �� �
 (��   <�AB�� (�� ���N0 �%3n �� � (@<5 -�34 %�<9 3L?� %' �N#�<� �%3n

   ��; �%��I ��<�7$� V�' �$�' .(�� F'3� !%� G<# ��?��� C;� %' �
 '%�-# %�<9 �<�7$� <;��
 (J<�� �� �
 (�� (0�9 z4�" � �L ;-�# - #�� �0��       a���D �N�#�<� ��#�=� ��� �'��;!

   ��0$4��� *��� F'�N@� 2!%� - #�� '�8$9� ����� *�� ��<�7$� V3� �$�' .'�' - �34
   �3�e% �����<4 ��$�� ��0$4�� *�� ��<�7$� � �3e% ����<4 ��$�� (� n *�� �

�$@<5 %�<9 -:�� <:" �  �� V3� �$�' >�0J %' .-#�3   6�� F�<�5 �
 (�� F-" m�=)� F�<5
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�   ��<� <�L;' F�<�5 �' � >'�8$9� ����� *�� ��<�7$     ��0$4��� *��� � 6�7$�"� ��� v3
F'3�    � F-�" ��<�$�� %3$
�@ m; V3� �$�' !� m; F�<5 � 6�� �$�' ��<� (;�:# %' .(��

        %' F%��"� '%3�� ���<�7$� .(��� F-�" F'�)$��� %3$
��@ �' <L;' F�<5 �' ��<�  6�-�I1 
��,� �� �U ���'� %' � F-" (�<:@.(�� F-" �$4�'<D ��0$4�� *�� ��<�7$� C  

F'�'    �����<4 ��$��� �%��U ��� ?�� !� -:�� <:" � �3e% ����<4 ��$�� �� v3�<� ��
z4�" ��� .(�� F-" ��<�$�� ��<;� %��U N
<� %' '3I3� /�� � <;�� �   ��3�0J (0�9 ��
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