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 �� >�/
�� & ��N �$���3�
 2�� S��O "� ��7 T�# U���� �'4�� $��
 ��3 "� V?

��"� $� �@N��)(W2SLS��	I�� ��(� ��/4- ��W��	X >����- �6�A �
 �� ���A 2"
�3 H�����

���
����7 ���3�
 C�� �<�
	� 2�� "� ���W��� �
 �3 �O� ��7 $"�� �	B7 � H����� $��
���4� 

���A 2"
�3�	J�� ���).� S��O "� ���A 2"
�3)��A �#E�� ���A >+	�D� $���� �+X�7 �B�� 

��� �� ��(� �� �/4- �9
 �+X�7 &# �
 �/4- �9
 �� (��� �����; ����
.

&,�- '(./:���/4- >����- ��/4- �9
 ���).� 2"�� � ���A 2"
�3�	J��  >K��/� 

���A 2"
�3 [,� H����� $
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 ����� $"���(# >��	�
� � �	��� ��
� F5� ���# �
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(# ���
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&
� �7�
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�3 <	
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____________________________________________________________________
1- Balassa (1978).

2- Jung  and  Marshall (1985). 
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 ��7 [���� C�� ���
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� 
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 �/4- �9
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 �
7 ��. �9
 �� E����5� 
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G ��G���? $��54(	? >�'� �j��� � �@# $�	; �0	�� � $�4
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01(�2� 3�45 �5�6� 7
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�� L� &�A ��  � >����- <	
 �� �
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� C�N �� $���
(# ����o\���	� ��	� �� p
�G �
 ��4# �� ��54(	? �	�
� �7�

 ���� �	�
�A ��7 ��/4- �"��)�����'�� � ��
#_``q.(��	6�. 2��o? ELG ��	��� 

��. �4��� ��4	��D�)_`br(��;��#� )_``s(�\� �5P �� �� $��(	
 �4	�"   �
 2�

��� ���# F���. $���� � �/�
� �It� ���	� L� ��
4A �
 �� ����; ���
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n@A Q
������ ���  �P
� ��
� �5P �� "� ��
� �� �� $���� � �7� � >����- <	
 � .

>����- �# �5P <�� "� �'�� �/�
� �
 �	�
� �7� �# <�� �� � ��� $���� � �7� �@A 

��o; �� �	I�� >����-� .�7� ����� m
�4� �4���� >����- �	J�� � C�� ��\� "�� �4/� 

�
7 �� �	�
� m
�� ���� �D	6
� �	J�� L� ��
4A �
 ������ $�
P
� � ��# $��	� . �G�


��K�
 �4��� ���;�4��
� "�)_`ab (�� v�.��5
 �7� �# �44# ]�B��� �&��
A &# $��

	? >�
- ��� ���� >����- �7� d�� �
 �Bh� $��"�� � >����- �/�
� ���	� $�	\

 $��3 <. C����� �
 � ��G�� F���. �� $� ������ >����� ��'�� ������-TFP� ���).� 

���
��.

____________________________________________________________________
1- Export-lead Growth.

2- Kwan , et .al. (1996). 

3- Feder (1983).

4- Krueger (1990).

5- Total Factor productivity (TFP).    
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���- $��K�# $�6��� ��"�
 ��7 ��;�)
 &h� ��B��P ��I3 �
 �04���
� � <	4=�� � ��� ��

���; �� ��K�# R
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(# �� �V'A �


�� �.�� �����. �����	X ��# $��	��� >��5� � �. )	� �5�3 >����- � �	�
� ����;�7�
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�� �� ��K�# �� ��.� ��# �
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 ��
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��# >�/��,�r C�� �� _`a_�� ��(�  >����- �# �4��

�� �'���3 �
(#�� 8�9�� ��# $��	� "� ��!A� �9
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� �# ���N �� 

��� ���� �	X ��# $��	� "� ��!A� �9
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 �� �
(# <�� ������� �4	(��P m��4-.

____________________________________________________________________
1- Tyler (1981).
2- Lucas (1990).
3- Baldwin (1971).

Archive of SID

www.SID.ir



������� 	�
�
�
 ���� 34343434

 �'���3 >����- �# ��� <�� "� �#�N �\�� >�/��,�"������ �������
"� � ��� ��

 

<���
�4
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!4� �
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A ���� ��4# �� �/4- �9
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�3 ��7�
 . L� ��
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____________________________________________________________________
1- Human-Capital Intensive.

2- Kenen (1965).

3- Wood (1997).

4- Raymo (1995).
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P
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����)���� d�� � "�� ��/�� $�5G�� �$"�� ���	? $�5���	� ��9�����.�; &'7 $� <��
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____________________________________________________________________
1- Khan and Knight (1988). 

2 - Bond (1987).
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�
7 �� k
�D� �" ���� �	J�� L� ��
4A �
 i��� .

 �
=�� $��/�� &��
A ����� �
P� i��� m
�� �4	�" �� �# ���� ���!� y��� �


 �5��	  ��
�A [,� �>��I ��/�P ��3�� i��� [,� <		/� �� �.��� $�5���A �

 �4��� �It� .�� i��� &
�  ��3�� ��4	�" <�� �� ��7 ��G�47 &��A <����5� �� �# �7�


�@G�� 8��G�� �	�
� "� Q
��� $"�� ���� �O�G �
 �04��)GDP(  <	(��P �	J�� ��
4A �
 

�
7 �� ���W��� . ����
��G �.��� $�5���A �'4�� �O�G �
 <	4=�� i��� [,� <		/� ��

 ��
� �D	6
� �	J�� L� ��
4A �
 )	� &B  ���� i��� ��4��� �It� ����
��G ��
4#

�� ���  ���W�����	;.

 ����/�)z (�4# �� �-+G ��" >�
- �
 �� i��� m
��  :

)z(LCOt = γ0 + γ1 LCOt-1+ γ2 LGDPt + U2t

γi > 0                i= 1 , 2
��3�� �#LCOt-1 � F����\��W � L� �
 �-
�G i����LGDP � �	�
� F����\�
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____________________________________________________________________
1- Artus (1970). 
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)r( Y = AK β1L β2
 HK β3
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��� ����/� ��
� �� �

�
�� �.�/� ������\� &'7 �
 �� �3 �	�
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)�(LYI  =β0 + β1 LKIt + β2 LLIt + β3 LHIt+U3t

βi>0    ,     i= 1,2,3
��3 �� �# LKI2"�� F����\� �/4- �9
 �� ������ $�
P
� )��	  �


 �
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____________________________________________________________________
1�Hicks Neutral Method.
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GDP�YI ��4���

��D������5�3 <	
 �W��/� �,
�� L� ��44# &	�'� ���" :

)f(GDP = YI + YR

�3 �� �#YR �
 �04�� �� � ���� �
(# $���� � $�5(9
 ���� ���).� 2"�� �
 ���7�

.�; �!� �� �" ���
 �	J�� L� ��
4A�
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 �# �
O ���� E+B  ������- �B�� ��	  �	J�� � �7 �#�)PI( ����/� �� ���W��� ��
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 >����- ��	  8G�7 H)P �� "� ����� ��/4- >����-)Px (�@G�� ��	  8G�7 �)Pd (

K
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 <	\��	� T�N��7 ���� $��K�# ��	  ���4�) Pm ($��0� �	X $K�# ��	  ��
)Pn (

��� w��/� &
� )��@#
� � �B	O_```(�:

)q( Pmt w1 . Pnt w2 = Pdt

w1+w2=1      �w1,w2<1 0< 

 �3 �� �#w1�w2$��0� �	X � ������� $��K�# F5� �T	��� �
 ���9� &# �� �� 

��� �� ��(� . �,
�� �@6�W� F����\�)q ("� ��� >��BA:

)a( ∆ LPdt  = w1 ∆L Pmt + w2 ∆LPnt   ,   w1+w2=1

____________________________________________________________________
1- Identity.

2- Non-Traded Goods.

3- Tayyebi and Tavakoli (1999).  
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C
? $�
P
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� d�� � ��K

���� �
P� �\�� i�O "� $��!���.����/�)b (�4# �� <		B� ��" >�
- �
 �� �,
�� <�� :

)b(∆ L Pnt = τ1(LMt -L Mt
d) + τ2

τ1>0   ,     0 ≤τ2 ≤1
 �3 �� �#M t ���" �� �/ �� C
? $�
P
� t��� �� ��(� �� � M �# ���N �Mt

d  �6���

/ �� $��� $��"��� $��
��� � .INFt  ���" �� $��!��� :�
� d�� F� t��� .

 ����/� �4�)\��P �
)b ( ����/���)a ( �7�� F	��
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)`(LPdt = w1 ∆LPmt+w2τ1(LMt -L Mt
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� >���!��� �
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t

��:

)__ (INFt = λ ( ∆L Pdt-1 -INFt-1)

 �3 �� �#_λ ≤≤0��� �� ��(� �� S	B,� �A�� � ���   . �,
�� $"�� ���� �
)__ (

 ��!��� ��
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� d�� ��
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7 �� &-�N �@G�� ��	  ����/� � �3 &N:

) _r( ψ0+ ψ1 LPmt + ψ2 LM t-1+ ψ3 INFt-1+U4LPdt =
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4A �
 "�� d�� ��4�� ��(�

 �������� $�5��	  �
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____________________________________________________________________
1- Cagan’s Adaptive Expectation Model. 

2- Phillips(1989).
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 ��
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���; �� �@G�� ��	  ����/�:

)_�(ψ
0+ ψ1 LPmt + ψ2 LM t-1+ ψ3 INF t-1+ ψ

4 LEFt+U4tLPdt =

 ������- ��	  ����/� <		/� $��
)Px ( �
4P3 �/��,� "� ��
� ��)_``_(� �.�; :�5�� 

 �It� d�� F����\� �	I�� �D� ���
�� �	J�� L� ��
4A �
 �>����- ��	  F����\� �3 �� �#

- "��������LEF )( �@G�� ��	  F����\� &6�W� �)DLPD(  >����- ��	  F����\� �

��	; �� ���  &B  ����:

)_f(xt = δ0 +δ1 LEFt +δ2 DLPDt + δ3 LPxt-1 + U5t

і =1,2,3 δi >o

 k
c��c �� �" ���� $���	J�� �
 &��(� �^
. $���G�� >K��/� ��-+G �
O �


# ���)�� C�� L��4��� �+ . ��D�� L� � $���.� ���" F� ����/� U4? ����	;�
 �� �C��

��� ��7 ���� ����� �04���� ��\�� ��B'� �# ���:

LXNIRt = α0 + α1 LCOt + α2 LEFt  + α3 LYIt + α4 LPIt + U1t 

 
LCOt = γ0 + γ1 LCOt-1+ γ2 LGDPt+ U2t 

 
LYIt = β0 + β1 LKIt + β2 LLIt + β3 LHIt + U3t 

 
LPdt = ψ0 + ψ1 LPmt + ψ2 LM t-1 + ψ3INFt-1 +ψ4 LEFt+ U4t 

LPxt = δ0 + δ1 LEFt + δ2 DLPDt + δ3 LPx t-1 +U5t 

GDP = YI + YR

____________________________________________________________________
1- Agenor (1991).

Archive of SID

www.SID.ir



#�

�� 	�$%�$&� �� '�()� 	����� �*$+ $� ',�+ -./�0  1�)3�45���(41414141

# ���E��	5 F(.2� - ��GA� - H'� ��-
 2�� S��O "� ���� ���)�� >K��/� &��7 �# &B  �9
 �� ��7 [���� C�� ��

� $� �@N�� �� >�/
�� & ��N ��")W2SLS (
����; �� ���3�
  . �� �# ���P �3 "�

 �	��� "� �T���6 $�� $���G�� �		J� ��
;�� ����)�� C�� L� $���G�� >K��/�

 )	� �� T���6 ���� ��5�3 "� �'� $�� $�		J� �� �# $�
O �
 M��� ����
G�
 $� �u��

�� �5�3 ��
B� ��� ��

 <	�9� &
�  &-� � ���� ���  �	I�� �D� ���� �� ���  C�t� ��
� 

�����47 ��5��� <����� ��� �5�3 <	�9� �
 :��� �>K��/�  )�K����_``_(� . 
D� <��


�/��,� <�� �� ��7 �j��� $���G�� ����/� U4? �� $� �B�� � $� �P�� Q���7� ��	�
 

89(��2�� �y��� <���
 �# �4�� �� ��(� W2SLS �� :"K $��;"�� � ��3��# "� 

3�
��� ����
G�
 >K��/� ���.

 ���� �
 ]

�� �C�� $���	J�� $�� ���� � >�A+O�ab{_r�f ���3 S��O "� �# ��� 

����
 ����� >���(� � �@� $�5
��N� $��  ����� ��+�� $�
5�P $)#�� L��
 $���� 

)w@�9� $�5��� $��
 ( ��).� :�� �PDS)  $)�� �����
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P
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____________________________________________________________________
2-Weighted Two-Stage Least  Squares (W2SLS). 

1- Identification.

2- Madalla (1991).

3- Over identified. 
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System: SYS05
Estimation Method: Iterative Weighted Two-Stage Least Squares
Date: 02/17/03
Time: 23:40
Sample: 1347 1378
Instruments: LEF LYR LMP(-1) LPX(-1) LLI LHI LCO(-1) DLPD LKI
        INF(-1) LPM(-1) C
Simultaneous weighting matrix & coefficient iteration
Convergence achieved after: 14 weight matricies, 15 total coef
        Iterations

Coefficient Std. Error t-Statistic Prob.  

C(1) 23.54881 4.957669 4.749977 0.0000
C(2) 11.26999 2.097987 5.371810 0.0000
C(3) 0.666905 0.181558 3.673233 0.0003
C(4) 9.827252 1.882776 5.219555 0.0000
C(5) 0.915952 0.417712 2.192785 0.0300
C(6) 0.944655 0.397066 2.379090 0.0187
C(7) 0.786141 0.044045 17.84849 0.0000
C(8) 0.304252 0.074954 4.059190 0.0001
C(9) 8.217703 3.670799 2.238669 0.0268
C(10) 0.418235 0.139930 2.988879 0.0033
C(11) 0.870369 0.281947 3.086993 0.0024
C(12) 0.155628 0.077527 2.007401 0.0467
C(13) 0.651805 0.142854 4.562728 0.0000
C(14) 1.056619 0.062335 16.95053 0.0000
C(15) 0.284602 0.022074 12.89290 0.0000
C(16) 0.260417 0.039655 6.567068 0.0000
C(17) 0.562753 0.173953 3.235088 0.0015
C(18) 0.715682 0.044485 16.08804 0.0000
C(19) 0.501987 0.287215 1.747773 0.0827
C(20) 0.351660 0.118809 2.959871 0.0036
C(21) 1.508366 0.445864 3.383015 0.0009
C(22) 0.703542 0.098138 7.168943 0.0000
C(23) 0.596247 0.170763 3.491671 0.0006
Determinant residual covariance 4.30E-10

Equation: LXNIR=C(1)+C(2)*LCO+C(3 )*LEF+C(4)*LYI+C(5)*LPI

Observations: 32

R-squared 0.611627     Mean dependent var 5.001339
Adjusted R-squared 0.554090     S.D. dependent var 1.264431
S.E. of regression 0.844343     Sum squared resid 19.24870
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Durbin-Watson stat 1.858415
Equation: LCO=C(6 )+C(7)*LCO(-1 )+C(8)*LGDP
Observations: 32

R-squared 0.986576     Mean dependent var 8.641015
Adjusted R-squared 0.985650     S.D. dependent var 0.491293
S.E. of regression 0.058853     Sum squared resid 0.100445
Durbin-Watson stat 1.546647

Equation: LYI=C(9)+C(10)*LKI+C(11)*LLI+C(12)*LHI+[AR(1)=C(13)]
Observations: 32

R-squared 0.984494     Mean dependent var 7.581862
Adjusted R-squared 0.982197     S.D. dependent var 0.509331
S.E. of regression 0.067959     Sum squared resid 0.124697
Durbin-Watson stat 1.770840
Equation: LPD=C(14)+C(15)*LMP(-1)+C(16)*LEF+C(17)*INF(-1) 
        +C(18)* LPM(-1) 
Observations: 32

R-squared 0.998312     Mean dependent var 4.980683
Adjusted R-squared 0.998062     S.D. dependent var 1.660343
S.E. of regression 0.073093     Sum squared resid 0.144248
Durbin-Watson stat 1.951960

Equation: LPX=C(19)+C(20)*LEF+C(21)*DLPD+C(22)*LPX(-1) 
        +[AR(1)=C(23)]
Observations: 32

R-squared 0.994093     Mean dependent var 5.499737
Adjusted R-squared 0.993218     S.D. dependent var 2.172457
S.E. of regression 0.078910     Sum squared resid 0.864237
Durbin-Watson stat 1.855503

 �
 S
�,� T��4� ��+A"� ���/4- >����- �6�A ����/��� ��7 ���3�
 T���6

������
G�
 $�!� >���!��� . >����- �# �
7 �� �!N+� � ��7 T�# U���� y��� �


"�� >��		J� �
 �B�� ���/4- �4#�� ��-
�G i��� � �/4- �9
 ���).� 2
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 �B�� >����- $��o?�	I�� �<	4=����� ��� �4/� ��/4- >��� � ���

��	� ����
G�
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  �
��"�� ��
� �� �5���	� $�	; ��# �
 "� �7�� U���� �3��� ���. $"�� �	B7 �
 �5P <�� �
 

�9���� ������ ���
� C��� ��
� ���� �� C�� ���
�� $���	J�� ������ 2"��
 "� �7�� �# 
____________________________________________________________________

% � &'(�� )*"+ ,� ��-.� ���
�� "( �/�� 0,�12 3�4�51 "�6 "7� 89*�"(�.( :;/=*>/? = α3* β3 &(

�*2 �1 AB
.

2-Historical Value.
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��	�)4(���$�% �	� +��� ��56 +��
 7��� �5��, -���. 8

____________________________________________________________________
1-Newton Technique .
2- Analytic Jacobian.
3- Hall.et.al (1995).
4- RMSE(Root Mean Squared Error)=√(1/T ∑ T (Yt

a-Yt
s)2)2-  

5- MAE(Mean Absolut Error) = (1/T)|Yt
aYt

s 
-3- |

6- TIC(Theil’sInequalityCoefficient)=[√(1/T)∑T(∆Yt
a-∆Yt

s )]/[√(1/T)∑T(∆Yt
a )2 ]. 

t-1

 �2 �
 &#Ya�Ys 	�C �,�B &�DC� �-���"*
�41)�F*��G (�1 ���� �� �, ���
 "�I�1�.�
.T 
��-G 

	��
"J �
 ��AB� �,�B &�DC �.*�.
7- Fair (1984).
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 �P
� �
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�za/_q ��� �-�� .

____________________________________________________________________
1- Percentage Deviation From Control Solution.
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