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Abstract 

The housing sector is one of the most important and driving sectors in Iran's economic 

growth and development. Therefore, examining the state of productivity growth and its 

components is very important. The productivity growth of the housing sector can be 

divided into four components by using random frontier function literature; including 

technological progress, technical efficiency change, scale effects, and allocative 

efficiency were analyzed. Using the random boundary function is not suitable for 

estimating the technical efficiency of sectors that have high technical efficiency. 

Because there is no inefficiency disturbance component in the model. Therefore, the 

results of the model are biased. Since the housing sector can usually have high technical 

efficiency. To estimate the technical efficiency change, the technique of "data envelope 

analysis" was used, and to estimate other engine components, a suitable production 

function such as "logarithmic translog function" was used during the period of 1365-

1400. Based on the results of the mentioned estimates, the average value of the 

propulsion components, respectively; 1.47; 0.53; 1.52; 0.15 percent, and the average 
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productivity growth was calculated as 3.67 percent. Also, the contribution of each of the 

mentioned drivers in productivity growth, respectively;40; 14/5; 41/5; 4 percent, was 

obtained. Therefore, the effects of scale and technological progress have the greatest 

contribution to the growth of the productivity of the housing sector. The results indicate 

that the housing sector relatively; It has an acceptable technical efficiency and the trend 

of inefficiency is decreasing. However, the production units cannot improve the 

technical efficiency change due to the empty production capacity. Other drivers are also 

moderately positive, but due to the lack of synergy between technological progress and 

scale effects, and the deviation of allocation efficiency; They have not had an acceptable 

effect on productivity growth. 

Keywords: Total productivity, housing, Thornquist index, data coverage analysis, 

technological progress, technical efficiency, allocation efficiency, scale effects. 

JEL classification: C 32 , C 82 , D 24. 
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�� �  

F &%'� "#� ��� ,� � �
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   ���� $�  .(��� ���3�A 5��[ ��� ,� � $� ������ ~�����  ��$���   ,�� � ��G�  ����� ���  -
,��� �  ���69�� �� 8����
 ����������; )Efficiency( �����#��=� � )Effectiveness(����� (�; .���� 

��C ��*!, ���,� ������ �� ,��� ��	; �(�- � ���#��= ��� �#�C��| �9��3�( ! ���� � ���� �*�� 
� - + x��>J� �/����(9B  .�������*��&� -~���� ��H� � �� � x����� , �Lo5� � (� :$� »(L'C 

����� ,���� x>J� ��3�� �� ����� ,�� C �� �;� ���3 �� + «  ���#��=� � �����; s� 6� �� �! �; -
 -�*���) ��
 �� 8��
 �	�'� ��]� ��1383 :49     ���$ -���0�� �:��9�*%� ��� - (L�'C &�� . ( �C

   �'��� ��� /��C ��9�� ?��>� &�*\	! . �
�� ���; ������� ��9�� �; ��
 �� 8[�^  ���^�C �� (
.�
�� ?��>� �� (�/�  

  �3����� ��!����; ������� ��9�� �
� $� �	�C $� "��     &�%	� ������; "��/�3� x���O $� �
�� .��
 -��	J�)1390  :28(. ���;7��  ���� ~G�#� w��C� . 9���& ) E��3 ���  , Farrel 1957 (  �����

�L��J� ���;�� ��; s�������� ) .��  -���%	! �1389 :33 . ( E�[� e��   E���3 ���;-   ��'��>�
,�M*� ��%G	o ��� ��%G	o &��� � �� (�*[ �� ��0�� ��!.   E��3 �� &�3��A �nC ��    ���9�� 4����

 �� (��= ,�$�� (9�^ (L'C?��>� ��- �����; w�C �� �����; 8��
 ��  �; -�*3�����   �����#�- 
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� ���;��  ��	C ~���� ������� 7������� �����; (8;) 7 $�    ������; �� ��*3 ������; |��G[�^
 ����#���+ �� (���. w�C  -�*3 �   ����#�      . ��C� ,��
 ~����� ����>� "�#� ���;���� 

 ������������ � 6�s ���$�! ��9�� � /����CzL��� ��� . (��$�! ��9��� �� �*��� ��9�� �!B�; � 
���15 $� x��O D�;�� �*� �  � C,� �! �(� �; �� &���� &��� �]>C �*J*� �*�/! z���� 

���� �� x>J�.   $� . ���
 �� 8[�^ /�C ����#� �����; - �*3 �����; �� ,�Fo - (9�^ &�� ��
 �� &�� �;���� �*3 �
p Bs$ ���� �;���� ����#� �(� .B�	�� �3� �� �
�  ��; �M*�, �! 

�� �
�z� �(��� 8��; �� v]� �;���� ����#� ���� ����C. �� 8��>�- ���JC��2 �A 
������C (	�� �� ��B�� $� �*�/! ��� C &���� �*;- ���3 �;���� ����#� .(�� 9) �����  � $���9�� -

Liard & Walters  -  1377  :30(     �C��>>J� 7I�������� ���! e�� |�2���2 ��  7 E��3 $� �� .
   ��%	! � ��*M�+ 8�K�) �� , Aigner1977  ) ����� � �� � &����� � - (,Meeusen &Vanden 

Broeck 1977 -("     �3����� �$��� ���9�� 4����"  )Stochastic Frontier Production Function �� -(
 �*C�� ����3� z��� �}� �; �C��; �3���� (��  ��9  ),Pitt & Lee 1981(-   ) �9���; � ������, 

Battese & Coelli 1995-(  � ���;�L��;  ) E���9 �,Kumbhakar & Lovell 2000    ��
�� ���*o ��� -(
 ���
 ,��6����� -�������; �����A ,$����C� ������ ���L���.,��$����	J�)    �  -������+ v���31395 :155(  .

)���%	! � /C��2 5������ -/�C I���������C ��! e�� |�2��2��,Charnes 1978  � ��%*� � -(
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 �� ����� �! ,�� C &�� ���+�� � � �� 8��; (������$�� z���
 (J� z>3 ��9�� ��! ,�� C
 &%'� "#� �; ��� ��!��1 �J� ����� ��  ������; g��JC� �� ��� ���� ��B�� �*3 �����; - ����

. (�� �0��� ����#� � �!��$�� s�	�� �
 (J� �*C��������; z�� *3� . �**; 8	o    ������; ����
       �� *���� ��� �� &���$� .���
 ��� x�>J� 8��; (������$�� z���
 (J� -8��; ��]� ����#�

   ���! i1��
 ���*���*
 s�3) ��� ,� � �G� ��$��   -�����+1401 j :12   ����+�� � �� 7(
  :����� �L��J� ��$ �]��� $�  ������ ���0�� � ��; ����C ��! ,�� C  

)15(  

5��9�� $� ��; ����C � �) + (zG�#� ��+�� $� ��; ����C � � ) + (�*;��; 5���1 ��L0) (��>�'� ��!  
SL=  

e$�� &%'� "#� ,��/3�  
  

SK = 1- SL 
  

  

5 .$
�1/ 2-�3# :-41/( ��	
 ��56/ 7��68 7� ��  

LE� ��M ��7  . ��
 �� ,��6��� �! ,��� ��
�� 8�GJ� $� �*3 �����; �L��J� ����  &����	 �
:$� �*���Lo (,�C���)�0��1 ��!��<��  

 Y   (��= (	�� �� (E��� ����G��)&%'� "#� ,��/3� e$�� :1390  

 H *� s�	� �� �[��1 "#� ,�
 8�	%� �*���$ v]� :  (4��� ��� ��/!) �� 
 xO�  

&���	 �  (��9�� 8���o)����� ��!��<�� /�C:$� �*���Lo 

: L   (�6C �����)��; ����C  

  : K  (��= (	�� �� -(E��� ����G��)&%'� "#� ������ ���0��1390 

 : P  7 &��$ »   ��*���$ v]�� D'^�� �� 
 xO�*� s�	� �� ,�
 ���[ �C�	�1�� ��! �C����
(4��� ��� ��/!)   .«  

: E  7 �:�C�»((o�� 5�� �G�; ��G�� D'^ ��) �MC�1 "#� �3��� ��� ���>�.«  

��! ���<�� ���+ 4L*� H  ، K، P، E . ��
�� �� �/;�� IC�� Y    � - ����� ����+ /�;�� $�L     $�
 IC���! ,��� . (�� ,�
 ���#��� ��� ,� � �G� ��$�� �  ���! E�� ��9�]� ���� �C��$ ,���
1400 -1365        7�:��9�*%� (3����� � - ��*3 ������; ����<� �L��J� s�M*! �; �@C+ $� .�
�� ��

) �]��� xLO10   E��� $�  ��! ,��� ���+ - ��
 �� gW^ ,��� E�� E�� �� p���� ,��� -(1364   ���
1400 + 4	0  E��� �� &��$ � - ������ ���0�� - ��; ����C ,�� C �� (�	!� . (�� ,�
 ���
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    ����� ���! �:��C� &�� �� .(�� � � ,�� C I� /�C �:�C� . (�� &
�� �! ,��� ��
�� 8�GJ�
      &%�'� ���9���� �� *� ��C 7 ���� ���$ .���� $��	� ,�M��0 - ��� �:�C� - &%'� "#� �� ,��6���

 �%G� - ���� �����;  .(�� �	�1����W��C |�*�0� ./0   

 E���� ��DEA،  �����%	! � /C����2 �����@� ���]��� ?����� ����), Charnes 1985 �������  -(
�^��   ��! ��0��1 � ����� �����  w�	@� ����� �� $� ��A�/� ('��� �� -,�C��A ��	�� ��!

   &��� /��C ��! ����� ����� � -�� �� I� &�� �! �0��1 ����� �A� &�*\	! .�
��     H*�� ��� ���
 7�
�� - ���%	! � ���$���) .��� �!��1 �� x��� - �! ,��� ��
�� 8�GJ� E��1398  :113  .(  

 

� ����)1. �� !��� ���O ����)�5 P��Q� ���� �5  +?� DEA  ) 1364 -1400(   

S@�� :�;	�� ��5 D��#$ 

��   ��! ,��� ��
�� 8�GJ� I���������C e�� (DEA)     ��*3 ������; ������ 7)
tT E F  ��O -(

 ,���1400 -1364  ��J� �0��1 5��[ �� E�� �! ����–    - (���= ?���>� �� (L'C ,�$�� ��
) �]��� xLO11 ��/3� s�C $� ,��6��� �� � (2.1DEAP     .����A ���#���  
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) E��0 �� �*3 �����; (��)�1   �����	C �� + ��� p����� �*J*� � -()2   ,�!���� 8����  (
-&%'� "#� 7(��  ,��� �O1400 -1364   ��  730   ���>� �� . ���� �*3 �����; - ����� �[��

6� . (�� ,��; 8	o - �*3 �����; v]� �� I��/C /�C ����� �f�*�� s�    ��; (��� + 5��Lo &��
 �]>C �� I��/C - DGq� -&%'� "#�MR MC .�*; �� (�9��3    x�LO ��*3 �����; p�
 ���$

  ������ ���� C �*�/! �� ��� C ��+�� �; (�� + - ������� x]*�   ) �����	C . ��
��2   ���C /��C -(
��  E�� $� j��#� - �����;�C �C�� �; �!�1377  (��� ��3�� "!�; -��$ E�O �� .  &��*@	!

 ���^ �� /�2�C �	�� -,��� 8; �� �����;�C &�MC���٠.٠٨۴  � $� . (��   7 (�6A ���� �� �� &�
    ��*3 ������; . (��� �����1�� ��B�� �*3 �����; $� &%'� "#�     $� ,��6���� w��C � ,��JC ���

 ����� ���C������ �M�'� ,�M*� ��0�� �:�9�*%�. -���%	! � ������)1389 :33 .(  ���1 ��;- 
 ��=�� (J��� 5�� ���� -�*;��; � ��!B�; � ��9�� ���� �� ������ ,�JC �    ����� �� �]����

 7 (6A ��� �� ,�MC &�� �� . (�� �$�� �	�1�� �� ,��6���n*��� ��0� �� �! ���C &�h+- nC ��� 
" +��&  �	�1�� E��*; � ���* � s�nC �C�� ����0� ���C -  |���  1375 "  �� - .�>���  5��� �

����� �*;��; � &%'� "#� I	;   . (��� ,��;    ��! E��� �� ?��	G� ������;�C �1368  ���
1369 � 1376  ��1377   ����� ��9�� ���� � �� �]��� ��! B�; 5����� "!�; �� p���� DGq� -

     ����#� �O��#� �}�� �  u�*0 �@��C �� 7 �$�� ���1� ���
 "!�; .(�� &%'� "#� $��C
      ���! B��; � ���9�� ����� 5����� ��
 �o�� -��6C ��!��+�� "!�; �� ,��	! - �A�C$�� (9��

�]���  "!�; ��;W� ��! E�� �� �� ������ � ��  . ����  

 +�?P1. ���T ��?'��� ���  �	����$�� U�� ;��V  (DEA)    
 ���T�� ��?'� ��� 9 %� ) !���1400 -1364( 

+��  W��� ��?'�   ��� �����T
tT E F  1 tTEF  �����T�� ��?'�  

1364 1 0 
1365 945 /0  0/055 

1366 /9180 0/082 

1367 0/829 0/171 

1368 0/655 0/345 

1369 0/657 0/343 

1370 0/791 0/209 

1371 0/946 0/054 

1372 1 0 



���"3$ !�B� ?/� 5�� 8C� DE� 5�� )5���� 6	�� (������ �  307  

 

1373 1 0 

1374 1 0 

1375 1 0 

1376 0/764 0/236 

1377 0/731 0/269 
1378 0/814 0/186 

1379 1 0 

1380 /9890 0/011 

1381 1 0 

1382 0/949 0/051 

1383 0/815 0/185 

1384 0/961 0/039 

1385 0/847 0/153 

1386 0/856 0/144 

1387 0/918 0/082 

1388 1 0 

1389 0/899 0/101 

1390 0/927 0/073 

1391 0/962 0/038 

1392 1 0 

1393 1 0 

1394 0/993 0/007 

1395 0/966 0/034 

1396 0/998 0/002 
1397 0/901 0/099 

1398 0/905 0/095 

1399 0/970 0/03 

1400 1 0 

&�MC���  0/916 0.084 

S@�� :�;	�� ��5 D��#$  

X +�� ��M ;���� �� )�*3 �����; ���<� ����� �� 7 �:�9�*%� (3���� � -(  �]��� x�LO� 
)10(-  h�; ��� i1�
 ?������(' -   ��/�3� s�C $� ,��6��� ��2.1DEAP �J� L�� .��
 �   ���>��� 

h�; ��� i1�
�(' 0��1 (9�^ �� -�  $� ����� �A� 7 ��J�1  � ��� - �
�� ���/   �G�[�3  +
 $��I � -��MC� (LK� �
�    (��  $� ��	; �A� �1  � �� -�
����/  $� + �G[�3 ��I   �6*� ��
� -� 

tT E



308  ����� ���	
� ���� �����%  +��10 .��)/ %2 %$ ��	�1 � 23��1402  

 

� ��C ���  �!�. Go)��)��� ���3� ���  -1385 :80(.  �����>� - ?��� &����  ��;W��    E���0 ��
)4 ( �[�� 5��[ ��,��+  .(��  

   

 ����)�2. �<��� ��5 ���T�� ��� ) TE ���T�� � (�� ��� ) 8C� DE� NTE (   

 : S@���;	�� ��5 D��#$ 

 ��� ��M ��  s$B -�����#� �����; � ?��>� 5��=� �*�� 7 �M�� ����� �� �L��J� ���� 7
� �� �! ,�� C ���9�� �=�� "�; (�� �� &�� $� . ����	C ���+�    ,��
 v����� ���9�� 4���) ��]��� 

12$� ,��6��� �� ( � ��/3� s�C���$� 12  -O�  ,���1364 -1400         - ��!��<�� s��	� .�����A ���+��
 xLO���0 ��$+ - ) ���Jarque-Bera Test(7  xLO  &�*\	! .�C��� �� E���C 4�$�� �Ak�� ���$+ 

 �%�� �^�� ����)�9�3Dicky Fuller�� - (  �L��� �M�
�LC� �0��I(1)      ��2 ���� .�*�
�� ��� �C�� -
�L��� �M�
�LC� �0�� v]� �� -E�� �C�	'� I(0) ، 8MC� ,�A��� xLO -(�� �C��–  ) ��@C�AEngel 

- Granger         ������ x�LO ��!��<�� ��]#	! 8%��� .(�'�C ��!��<�� $� ����A 8)�6� �� $��C - ( 

VIF/�C - (�C����� s��� 8��o)   )�����A���� D�;�� �*�+�3 �OAR  ) ���J�� &�MC���� � (MA (
 ����� �%���]� .����A E��*;  Durbin Watson��o �� 2   ���0� �O�1 �� &�*\	! . �
 I��/C
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�C����� �C�'	!�C  ���$+ xLO -LM-ARCH $� -    ) ���	*����� �K;���^ ��A���+��ML ARCH - 

Normal distribution,��6��� ( .�
    ���! ���<��  ���9�� 4����       ���9�� 4���� I�� ��; ,��
 v����� 
(�� �	����M9 N�G'C��� ) ���]��� 12) E��0 �� �� &�� $� . �C� ,�
 ~���� (2  �������� � *� (

  .(�� ,��+ �!��<�� &�� D���)  

 +�?P2. ��Y S��Y 5���	����$ ���O���Z  ;����) !?/129 %(� ) !���1400 -1364(   

�� �	����$ [���\ ���?��	�� ]��<�� z-Statistic Prob. 


o

   731/667 11/942 61.265 0.000 

l   -57/514   0/364 -157.944 0.000 

k  -63/036 0/716 -88.026 0.000 

T  4/292  0/487 8.806 0.000 

ll  3/194  0/035 89.588 0.000 

kk 3/855 0/217 17.743 0.000 

TT  0/014 0/003 4.215 0.000 

kl  1/512  0/108 14.028 0.000 

lT   -0/256 0/034 -7.460 0.000 

kT  -0/075  0/029  -2.634 0.008 

2R   94/0     

 Log likelihood  94/24     

Durbin Watson  9/1     

5��!��� �����  37    

S@�� :�;	�� ��5 D��#$  

) E��0 D���) �� �0�� ��2-( ���� �L��J� "�;  �=���  ,��� C �� ��C�� �;� �   ����0��
������- ) �]��� $�14  &��*\	! .�
 ,��6��� ( �����  �L���J�      ,��� C �� ����+�� � �� z�����

,� � �G� ��$�� ��! ,��� ��*L���  -��;W�)�]��� $� ���� ���15    �� �����>� &��� .��
 ,��6��� (
) E��03. (�� ,��+ (  

� �� (L'C ,�$�� z���� - &%'� "#� ?��>O�  ,���1400 -1364 798/1    &��� .��
�� ��
    � �� -&��*\	! .(��� ,�*��/3 -"#� &�� ?��>� �� (L'C ,�$�� �� .(�� �^�� $� ����� ���
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      : (�6A ���� ��� . (��� ������ ������ ���0�� ,�� C $� - ��; ����C ,�� C "�; � ���+��
p�L��� �� �0���� .(�� ����; &%'� "#� ���1�� �"#� ���� �� "#� &�� &�'� � &���   ���!

     ������ -&%�'� "�#� �� ���W�A ������� �; (3�A �@��C ��� �� -������� $�    ���L � x���O
     -����L;� � ,��$ ��G�) .��!� ��� ���� ��=�� (J� �� ������ �
� -��; ����C �C�	�1�� 5���1

1389 :110.(  

 +�?P3. 83���3� D"T �^��  �83���3� 5?�O�� 6B� ��T 5��3� 5�� !��B� ;����� 5��P�� �% 
) ,��� �O1400-1364(  

����   
��T 5��3� 

( )l  

;����� 5��P�� 

( )k  

_�3'� ;� L@� !�1��  

l ke e e  

 �! ,�� C �=�� "�; &�MC���je  06/1  92/0  98/1  

 �! ,�� C ���+�� � � &�MC���js  51/0  49/0  ,j l k 

S@�� :�;	�� ��5 D��#$  

���B� ��M ��  ) E���0 �� �@%� -+ ��! ����� � &%'� "#� ��� ,� � �
� ����>� -4 (
� ,�
 �h��� ) E��0 ��5 ����� &�� $� I� �! � � &�MC��� /�C (   ,���+ -��� ,�� � �
� �� �!

�� .(��    � - ��! ,��� ���
�� 8�GJ� e�� $� -�:�9�*%� (3���� � -�*3 �����; ���<� �����
      v����� ���9�� 4���� ���+��� $� ��� -����#� �����; � ?��>� 5��=� �*�� 7 �M�� ����� ��

) �]��� xLO - ,�
5 . (�� ,�
 �L��J� (�
�TFP   /�C ��/0� ��L0 4	0 $�+ -  (����  ,���+
   ��]��� x�LO -�*3 �����; ���<� � �:�9�*%� (3���� ����� �� �L��J� s�M*! �; �@C+ $� . (��

)10   E��� ��*�� - ,��� E�� E�� -(1364    /A��C 7 ���
 ��� gW�^    s��	� ����� �C���$ ,��� -��
�����  �!1400 -1365   . (�� ,�
 ��3�A �nC ��) ���5 )E��0 �� (4 -(   �CB��� ��
� {��C 

,� �  8���o 8; �����       ������ � (�LK� - ��;W�� ,��� 8�; �� {��C &�� &�MC��� .�!� �� ��C
3/67     ).���� �C���#	! ��� ,�� � ��G� ��$�� 5�L��J� �� ��� &�� .(�� �[��   � ���MC�� 0

  -��6�0 &���1397  :20  ��$��� 5�L��J� �� /�C ������� ��! "#� ���� ��� ,� � �
� .(
*� 4)� ��;W�  ����� 8�; 7(6A ��� �� �%���]� . �C���C �L��     ��
� ���� &����� $� ����� ��

,� � .��� �� HC� ���  
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 +�?P4.  �O `�2P� � ����  �T 5�� !�B� ;�a�� ?/� b�� c��	� - ?d�� ;�   
) ,��� �O1400-1365(  

+��  
5e����CY L��"3$  

)1(  

��� �����T �33fY  

)2(  

_�3'� ���^�  

)3(  

��3�EY �����T  

)4(  

?/� TFP  

)5(  

1365  -9/7 -5/50 1/50 0/47 -13/24 

1366 -6/3 -2/86 -1/27 0/39 -10/04 

1367 -8/4 -9/69 -3/03 0/33 -20/79 

1368 -8/4 -20/99 -0/07 0/42 -29/04 

1369 -3/4 0/31 0/16 0/34 -2/59 

1370  22/5 20/40 12/46 -0/29 55/06 

1371 13/9 19/60 7/53 0/09 41/11 

1372 14/8 5/71 1/20 0/25 21/96 

1373 10/6 0/00 -0/64 0/36 10/32 

1374 1 0/00 1/40 0/47 2/87 

1375 -4/2 0/00 1/95 0/32 -1/93 

1376 -29/6 -23/60 -0/69 0/27 -53/62 

1377 12/6 -4/32 -2/06 0/37 6/59 

1378 18 11/35 0/92 0/49 30/77 

1379 26 22/85 -1/82 0/31 47/34 

1380  -3/2 -1/10 3/36 0/29 -0/65 

1381 5/4 1/11 2/18 0/20 8/89 

1382 -6/3 -5/10 5/29 -0/18 -6/29 

1383 -18 -14/12 6/10 -0/26 -26/28 

1384 25/7 17//91 13/68 -0/02 57/28 

1385 -8/7 -11/86 7/22 -0/22 -13/56 

1386 -11/3 1/06 4/20 -0/10 -6/14 

1387 12/5 7/24 5/85 -0/04 25/55 

1388 21/4 8/93 1/46 -0/13 31/66 

1389 -23/9 -10/10 3/81 -0/03 -30/22 

1390 3/5 3/11 0/84 -0/10 7/35 

1391 -0/2 3/78 -0/33 0/06 3/31 
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1392 4/3 3/95 0/04 0/21 8/50 

1393 18/6 0/00 -2/55 -0/02 16/03 

1394 -9/3 -0/70 -4/27 -0/03 -14/29 

1395 -8/5 -2/72 -3/14 0/03 -14/32 

1396 4/1 3.31 -0/28 0/18 7/31 

1397 -7.3 -9/72 -3/79 0/10 -20/70 

1398 -1/5 0/44 -2/60 0/22 -3/44 

1399 2/9 7/18 1/47 0/25 11/81 

1400  3/5 3/09 -1/23 0/29 5/66 

 83���3�
!���  1/47  0/53 1/52 0/15 3/67 

S@�� :�;	�� ��5 D��#$  

��� ��%���B� ��M ;�   � ,��
 �L��J� ��� ,� � �
� �� /�C ��3 ��! ����� $� I��! � �
) E��0 ��5 .(�� ,�
 �h��� ( �����   ��C�� ��� ��
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