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Abstract 

Air transport is one of the most important sub-sectors of the transport industry, 

which includes high added value, the existence of infrastructure and new 

technologies. Due to the importance of the issue, in this article, the effects of 

production factors on employment in the Iran air transport industry during the period 

2003-2018 and using the Autoregressive distributed lag model (ARDL) and with a 

boundary approach has been studied. For this purpose, the employment function of 

the air transport industry has been estimated from the method of minimizing the cost 

function and using the cost function with the elasticity of the substitution for the 

mentioned time series. The results of the boundary test confirm the existence of a 

homogeneous relationship between the variables and as a result there is a long-term 

relationship between the variables of labor, value added, wages and capital prices 

and can be interpreted. Also, the results of long-term model estimation show that 

value added and wage variables have a positive and significant effect and capital 

 

*  PhD Student in Economics, Management Faculty, Arak, Iran, niknejad1981@gmail.com 

** Professor of Economics, Azad University, Tehran, Iran, (Corresponding Author) 

kianikh@yahoo.com 

*** Assistant Professor of Economics and Faculty member of Azad University, Arak, Iran, 

sarlak71813@yahoo.com 

**** Assistant Professor of Economics and Faculty member of Azad University, Semnan, Iran, 

M.Khoshnevis@semnaniau.ac.ir 

Date received: 12/12/2021, Date of acceptance: 21/01/2022 

 Copyright © 2018, This is an Open Access article. This work is licensed under the 

Creative Commons Attribution 4.0 International License. To view a copy of this license, visit 

http://creativecommons.org/licenses/by/4.0/ or send a letter to Creative Commons, PO Box 1866, 

Mountain View, CA 94042, USA. 



132   ���� 	
��
 � �������  ���16 �
��� �4 ������ �1400  

 

price variable has a negative and significant effect on employment in the air 

transport sector and the coefficient of value added variables, capital price and labor 

wage It is equal to 0.16, -0.23  and 0.62, respectively. Thus, a one percent increase 

in value-added variables and wages will increase employment by0.16  and 0.62 

percent, respectively. Also, a one percent increase in the price of capital reduces 

employment by 0.23  percent. 

Keywords: Air transport Industry, Employment function, CES Function, 

Autoregressive distributed lag model (ARDL), Boundary test 

JEL classification: D24, L93, E22, E24 
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(7����# �� ��
�*9:� �Q�� #�X:G� �	E  �5� �� #��K0 .�
� �� '#�� �
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���!�� .���K0 (��#�� � ...�� #�X:G� �	E  �� ��- ��#��K0.  

, #�	� �#+5*� "��� ���  �%   �%��	6 4	, %*7  �%�  .8�9:%��  ;���##�%X:G�  �%�  �%:��M  %DQ:��� 
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8�9:�� �� �� 8�N�# 7
�	F ���# .�# �����. ;���7&�< e:
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"��� ��� 4	, ���	6 � *7 ��#���� �5� 8�9:�� ��� � #��:6� �� .#��#�.  "�%�� ���    �%��	6 �% 
4	,*7 � �
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Z�%'	X( ��&4*� �
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�  %��&�. 
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,�, ��*e   %D�� (��%5��    �%� �%Nd� � �%3��,�    ;���%
�
 � r%�& .#��# 8�9:%�� )Feng et al( 

)2019� (*;� ��7��  �# ���4� "7Z:� ��L� �%
  ��%�  7%�� ��- %*.� � �%���� �%
�  %:4�#�  �%� 
��� ���� �	
��. 7�� ���� �W�#�0�. 7�� ����! 7�L�# � GDP ���#�  ��%N,��  �5q%�� 

�# ��!	,  ���%�  �%��  �%���  �	%
��  7�:%)
 . ���%!��K0��� �#  �%�� �������. ��� 
g�  "7��  �� �# L�&�7� ��X:G�# F��� ��  �
�	%E � �&L� �%���  �:%��#  �%!� . %�R�
*/ �# 
#�	�  �
�	%E � SSA   "�%�����  
%E,*�  ���%!�� �# ��� ��8 ���� ��  e%,��� E*�  �: �� 
���" ��� 
E,*� ���!�� �# �  �
���� #�X:G�� ��! .�#  4�%���  �# 	�#�  �
�	%E � 

SIDS "������ ���!�� ��K0� �# ��� ��� ���� �� "������ �# �!�� ����
 x�N���,  �%���� 
	�"# ��! .�$%%&��� 7%%�L�# ����%%! ;�7����%%� e%%-	� �$%%&��� %%)��:H*� �
�D%%!� �	%%
�� 

;�7����� �� ##�0 .�� ."�V6  ��%!	,  ���%�  �	%
��  �%�  �%��,  h%6��  �%�,���  �%��  �%��� 
QF�#�  �� #	� �
Q� �
#�
Q�6� ���� �� ��,�� �� 7
# � ��,���  �%
#�
Q�6�  ��%�� � %*$ 

e-	� #	N�� �^&� �
��� ���� wK- ���!�� ��K0� ��  ##�%0 %�R�
 .*./   j%!	:� �N%)� 
�D� -"�W:!# �# ���� �	
�� ;��- ����� 100 �� �g �!� �# 4��� �  ��/ �N)� �#  %l*/ 

200 �� �g �!� �*U���	 )Neumark ()2018� ��N,�� ��4�P� �# (*/ G�7��  �%� #$�:!#'  �
��� �# 8�9:���.�
 !��� �� �7:��� ,�	� �� 2	3	�� ��,��� �� #��#�%H    �%N�- �� �%��#� �# �

�J�� �hZ  ���#� ��"#�# � ;�E� ��7
# G�7� ;��� �# � � �� #$�:!#'  ��	Wl;��0��    �%�
7�-7 ��9 �-	و -(� ��7%���# �H ��� �# � %�� :�* �%O0 %*��  %�� 7%�   �$%&���  G�7%�� 
�%%!# �� #$%%�%%:��� �# �7��%%
 (�	%%� "��# � �%%:&�0�%%
� 7%%��� �%%! �%%���  �%%
 �
�	%%E 

��!��  �� 7�  ���� �$&��� G�7�� ��� �# #$�:!#��
  �� �O�� �$%&���  G�7%��   �# #$�:%!#
�!�� .7� 7
�	F �
�	E   

���� (��4�P� ��O,� (�	� �:D0 ;�E� ��7
# �  �# � %�;��  ;	� �%,  �%�4�P���  ���%E� 
�� 2	3	� ��/ ��4�P� (�	� �:&�W� �!� .�R�
*/ �# �*�:E  (�%�4�P�  -��%F�  �%3�*� 

8�9:�� � "������ � ���	6 �5q� �� ;L QZ,*� "7� � (��4�P� � �  �%�  ��%!	W4�� �  �%y��� 
87� �# ��/ ��*�� �:F�#�H7���	 K� #��	� �� "�V6 .. � �# %�/ 4�P� �%�     (�%�4�P� tV%F �%�

QNG� #	-	�� ���!�� �# ��� ������� �	
�� � �R�
*/ G*��  ���%!�� �# � %�/  �%�� 
�*$ #�0 �N!�Z� � #��L���"7 .�!�  
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3. 3 � 4! 56  

��� !���� �# �# ��)G �*;�  %��  ##�%0 . ��%)G 8��  �	%���  �%�  I��%,  8�9:%�� �  "	%Z� 
�� �!# ;7�L ;L �!� .�# ��)G .T�# ��� O�!#�X:G�� ���� ��,*/ ��3�e  47%��  �%  
�# ��)G 8�� �*;� .7� �E,�i �� ##�0.  

  

1.3 OC�
 ��J���  

���	< �Q  ��
	W4� I��, ��3��, �*�����  �#  #�%X:G�  �%� �#  ��%)G  �%��J� ��%
  �:%)�� � 
���	H ��3��, �*�����  �*)�,  �%� 7�	%� . �%��J�  ��:%)��  ��%3��, � %*��� ��%   �*�%3� 

��3��, �*�����  �� �� �	! ;�����&��  �� "�W����
 �#�X:G� �� v�!�  ���%!�d �7�  I��%, 
#	! �� �G�7����! I��, $
��� #�	� $O, %�� � QZ, %*�  ���%G  �%� 7%
# . �%��J� ��%
  ��%�	H 

��3��, �*��� .��  ��3��, /�� "#��� �� �< 7�l "��# ����� ��  �	%!  ��
7%���  �7%*4	, 
�# �J� ��#�*0 .(��D, /*� ��3��, ��G�� � w	QP� ���� ���6 .��  �� �P%!��  �%��$
 ��%
 

��7�, � T76 ��7�, ��#	-� ��7�L ."�W���
 ��8�N�# �G�7����! 2	�O� ���$
��
  ��7%�, 
� T76 ��7�, 7�:)
 ��)*�� � .;���
�
 1391 :141.(  

1.1.3 ����	
 ��

�� 
�
��� ����� �
�  

���	J�� ��,*/ I��, �3��,� � %*��� ��%   �%� (�	%� �� �:%) �� �# ���  "#�D:%!�  %�� #	%� .
�� �	<��  �# F��� (��4�P� �� ��� �d �7� ;#	�� #	! 4	,*"7�� 7 � �# F��� #� �%W �� 

��� �G�7� ;#	�� $
��� 4	,*"7�� 7 "#�D:!� "7� �!� �  � %�/ �# ���  (��%D,  �%
��  �%� 
�
 #��#.  �# .8��I��, #	!  %����� �%)  ��%��j  �%��G�  �%��   ���%G��  .7%���  �%�� �# ��� 

�G�7� ;#	�� I��, $
��� ��/ hZ� ,���3� #��7�.  I��, .T�#�3��,�� �  ��  �d �7%�  ;#	%�� 
I��, #	!  �%�  �%!#  %��L %�7  I��%, G* �%�  8	%XZ�  .�%!�  %4�� �#  ,�	%�� �%  �� ��� 

�G�7� ;#	�� I��, $
��� ���!# L�.7 I��, ��7�� 8	XZ� �!�.  

2.1.3 ����� ��� �
�� ��  !
��"# 

�# ��/ ��� �� I��, $
��� 4	,*"7�� 7  "#�D:%!�  %�� #	%� . �%� ����  �	P%!  {%Q:�� 4	, %*.7 
�G�7� ����� T�' ���� !�*;7 �� iP! 4	,*7 #�	� �J� �N!�Z� ��  #	%�  �%   ;�%�
  I��%, 
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$
��� "�W�� �!� .� %�/  I��%, $
� �%�  �%� (�	%�  ���%,� ��  iP%! 4	, %*7 � G* �%�  "#�%�� �%
 
��,�{  �� #	� � �# ����j ���G� .���  �	,*{ Q�� � �� ��:&�  "�%W�� ��  �
��%&  %�� 7%�  .
 �0�I��, 4	,*7 ���� �g "�W�� 3�&� ��(�	� ��� �# �J� �:&�0 #	�:  

� = �[���� + 
1 − α����]
�
�			   )1(  

I��, $
��� ��(�	� ��� 7
�	F #	�:  

� = ������[
1 − ������� + α�����]
�
��		   )2(  

 �%  �# ;L W #$�:%%!# �%%*�����%%  )$
��%%� ;��%%N- (��7%%F ����%%!(. r G*�%%� ���%%!�� 
)���  "���(. Q ���� "#�$&� � A ��*�� �	4	�
,�  %��  ;�%�
  ���%�&�  (�%6V<� �  (�%<�N,�� 
)ICT: Information and Communications Technology (�!� .�� "#�D:!� �� �4 #��u� ��#��:  

��
�� = �� = �����

�
�[
���� ��


�
 ��� + 1]

�
�			   )3(  

�� ��/ �- �� I��, �3��,� �*�����  )8�9:�� (�� %!�*�  �%   n%H ��  ��%W4��:0 %*�� �� ;L 

�	F*� ���#:  

�!� = � − ���"� + �#�"� + �$�"� + �%�"�   )4(  

�  �# ;L C ��6 �� .�7N� W #$�:!# �*���.��  r G*��  ���%!�.� Q ���� "#�$%&� � A 
��*�� �	4	�
,� �� ;��
 ����&� (�6V<� � (�<�N,�� )ICT (�!�.  

  

2.3 �#������� P�
!  

87� �
� O�!#�X:G�� �:N��  �%� "#�#  �%
�  �%!�  ��%���  �%� �H %���� �  #	%-� �� �%E  7%��� 
v�)�  7�:)
 .�������/ ��� ��,*/ W:)���� ��#�� �� �H���� 9:�* �%
� � �# :�* �%O  �%-�# 

I�- W:)�� ;L �
 #��#.  

(��4�P� H*E*/ DQ:��� ��� �� �
� W:)N��O�
�      �%  �%!� �%:&�0 (�	%� (��D:�
%%%�� ;�	%%%, ��� �%%%� �%%%
�  �%%%O��0 � �%%%W��)Engle RF, Granger CWJ  ()1987 .(
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 ;	%)��
	-  )Johansen( )1988 (�  ;	%)��
	- �  %!	-*Q*v	 )Johansen, S., & Juselius( 
)1990 ("���� #� .  

�� ��� �%%
� 7-%%��,7 ��%%�� 87%%� �%%
� ���#� W:%%)N��O�
�.  ��� �� "#�D:%%!�
:E0���#	F� �	, �DG� ����� �� ���#�
   � .�%!� ;��%  %�/   �H �%� x�,7%�6 ��� %��  (�%�4�P� 

 ;��%)H �  %�*/ )Pesaran & Shin ()1998 (�  .;��%)H  %�*/  �%!� �*� )Pesaran, Shin and 

Smith( )2001 .�!� ��	:!� (�� �$���� ��/ � ����/   �%  �!� ��%�� 9:�* �%
��    �%-�# �%�
I�- W:)��  � �D��g ���� I(0)  �I(1)  �%��G  "#�D:%!�  �%!� �  �%
  �,* %N� �� � %�/  2	%� 

9:�*�
� �� �� ��  �� #�� ..T�# ��3�e "�,	  (7� � (7�7�Q� �� ;��$�
  #��L�%�  %�� ��� %�7 .
�� ."�V6 ��/ ��� �� 8	< (�7
�E� U7�� �
 	W�!�H �!�.  

87�  :%E0���#	F�  �%�  �%DG�  �	%,���  ��%�� 9:�* �%
�� � %�/  �
�o%H  �%� (�	%� � %�� 
�y���  �� #	�:  

�"�& = '� + '#�"�& + '$�"�& + '%�"(& + )&   )5(  

�  L 9:�*� �*���   .��% Q 9:� %*�   ."#�$%&� ����W 9:� %*�   � #$�:%!#R 9:� %*� G* �%� 
���!�� ) �P��� .�!�5� (7�7�Q� j���� (*;� 9:�*�
� � ;�E� ��� 7
#.  

����� ��� H*#���E� .;��)H �*/ � �!�*� )Pesaran, Shin and Smith( )2001  �%�- .(
�!# ���� :�� (7�7�Q� 87� ���7 ZX, T�&*i ) �P��� ���P� �PF6 (
E,*�  "7%� �  ��%3�e 

;L #��L�� �� ##�0:  

Δ�"�& = +� + ∑ +#-Δ�"�&�- + ∑ +$-Δ�"�&�- +.#-/0 ∑ +%-Δ�"�&�- +.$-/0 ∑ +1-Δ�"(&�- +.%-/0 2��"�&��.�-/� +
2#�"�&��+2$�"�&��+2%�"(&�� + )&   )6(  

�%%P���   �
%%� �%%� �	%%& ) �4	%%��� (�%%���� �G�7%%�OLS: Ordinary Least Square( 
���G #��L��  � ."�V6 �� .�!��/  �, �P���*N� ��3 ���e "�,	   �%
 �� (7�7�Q� � (7�   ;�%��

� #��L��� ����7 ��%3 .IG�� �# .�e   9:� �%� �	%���* �%
�� ���#�  �%3�D,  �%N,�� .8��   ;�%�

��3�e "�,	  �R�
 .7�:)
 (7�*./    ��%3 ;#�%  8�%��� ���e ���#�  %�g  9:� �%DG�* �%
�� 

�3 �� ��:)��e 2�. ��3�e (7�7�Q� e!��:� �� �
 9:�*� �N!�Z� �� #	�.  
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nH �� ��,*/ �P��� ZX,*i .�PF ;	��L �
� �E,*X� ���� �<�* ;�%� ��  �Z%�  87%� 
#��L�� "7� �� ��   %��  7%���  �%,  T7%6  #	%-�  (V
%E� +, %*�7  ##�%0  %,��O0)�  .�,�	%H � 

Gujarati, D. N., & Porter. 2008(. 
,	4)*8	u  � ;���
�
Lütkepohl et al. 2004.(  

.nu! H �����*#���E � .;��)H*/ �!� �*� )2001 .(�� ;	��L ;��  ��- !����  #	%-� 
�� T76 #	-� W:)N��O�
� "#�D:!� �� #	� .���& ��/ ;	��L �� ��� ��� �!�:  

340:	2� = 2# = 2$ = 2% = 047:	2� ≠ 2# ≠ 2$ ≠ 2% ≠ 0   )7(  

�   .�D� ��& ;7� #� (�	� �#���� W:)N��O�
 #	-� T76�.  K%H ��! ����� 
�
 I�- W:)�� 
�	F*�  "���L .�&�F    ���# ."7%� �%y��� �D%� ��& ;#	��L ��-� �	, %�I 

� #��7��:!�*�) #��� ��� ���Z��  j!	, ;L.;��)H �*/ � �!�*� )2001  .�%!� "7� �y��� (
#����� ���Z�� � %�/  ���# ;	%��L�    �%H � '�%� ;��%  �#*�/    , ;	%��L "	%Z� � �%!� �%E*s 

7��/  ��� "7� �N!�Z� "���L �0� �  �!� (�	��  '�%� ;��  ��7�� �� 87��� �* �:%E   .7%���
� #� �D� ��&� ##�0	! �# .� #�.�W  "���L �0�F � �� �:� ��7� ;��   �%H*�/  .7%��� 4#* %Q� 

���� ��� �# .#��7� #	-� �D� ��& #��.�    "��%�L �%0�F  %�*/  #�%����    �%H � '�%� ;��% *�/ 
���G  0*.#� � ;��  ;	��L� :�*�O ��� �:
� .�!��� ��/ #��� �  �!���  %���Z��     �%� �%-	, �%�

��#���� iP!�. ���#� #����� ,��D:�� .�!�  

�# ,�	�� KH �� �O�� ;��  ;	��L � ��� W:)N��O�
 #	-��   %� "�%W�L .#	��  ;�	%, 
#����� �� (7�7�Q� )D, � �N!�Z�*�   .#	��  

  

4. #.�8� �!9 4! 56  

�� 3	, �� �-	,*(�Z �y��� "7� ��� �# !���� �� .87� #��L�� �� ;	� � .�4��������  ��%�L� 
-��F� QZ, nu! �*� � �:F�#�H ;L� #	�.  

"#�# �
� ��'�! �!� ����� �	���  �%�  ���%�  �	%
��  %�*/  8�%!  �%
� 1382  �%, 1397 
"#�D:!�#�	� ���G �:&�0 �!���� .� ��/ 9:� �	J��*�
�� ����"#�$&� � #�7�, �*���  ��%)��� 

� �!# #$� �*�����  �� ��� ������: �� I�-��L�      � �%� �%-	, �%� nu%! � "7%� %*��   �%�
9:�*�
�� #	-	�� ���!�� G �*�� ���!�.� ��/ 9:�*�
� �� ��� ����� "7� �# ��)G  �%NG 
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#��L�� � �N!�Z� #�0 %�"7  �%!� . 87%�  O�%!#�X:G�� � %�/   ��� ���%P� �
�o%H  %!���� 
�*;�  (�	� �� "7��P��� )8:�!� (  

�"�& = '� + '#�"�& + '$�"�& + '%�"(& + )&   )8(  

�  L 9:�*� �*���   .��% Q 9:� %*�   ."#�$%&� ����W 9:� %*�   � #$�:%!#R 9:� %*� G* �%� 
���!�� .�!�  

�� !��� �# .8	��� �	<� 87� �
� O�!#�X:G�� �!� �����.   �H �%� �7%:�� %���� 9:�* �%
� 
� �:F�#�H�  #	%�� �# .� �%O� � %*$   ��� �%l�0ARDL  %!�)�*:�    I%�- �%-�# �%�  W:%)�� 

9:�*�
�  � ;	��L ��� #��7���E �<� ��- 7���*;�� 9:� #	-� T76 ��*�
��   I%�- �%�  W:%)�� 
 �-�#2 � (�	�� 0*#�  .  

!��� ��-� �H���� 9:�*�
� ��:F�! �)
� #	-� �7:��� !��� �*#	E     �%� �%-	, �%� �,
� ;	��L ;�	:� ;L��E   9:� �� "#�D:%!� �%� �7:�� �# .#�  w��:�� �� e!��� 7���* �%
��  Q%��� 

 .	W4��g !�0�*;	  ��� ��OLS      :%E0��� ;	%��L �%� nu%! � "7%� #��L��) �Recursive( 
!��� �)
� #	-�� :� .�!� "7�*�O :E0��� ;	��L� � ��#	�� �#�� � "7
�E��#	�.  

-.3

-.2

-.1

.0

.1

.2

.3

86 87 88 89 90 91 92 93 94 95 96 97

Recursive Residuals ± 2 S.E.  
 
�����1. ����Q �.R��C!  
SFT� :�V�&��$< 3H
=W  
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;	��L :E0����  ���  %!�0� �# �)
� #	-� ��*;	   ����%�� .�%!��./  ��%��  %!���� 
�H���� 9:�*�
� � ;	��L ����E   ;��%H 7%��� )Peron(     ��:F�%! �%)
� #	%-� �%4�� �#� 

�:� �  "7� "#�D:!��M � ��� ���� � �D� ��& .�!��/ � #	-� .;	��L��E .�!� 7���  

 ��:X1. ����Q 
�V. :D�� ��%0  
SFT� :�V�&��$< 3H
=W  

J��=%  ��=V� ����Q 
� Y)�  ��=V� ����Q 
� 1Z�[
 ���  

LnL ��& �D� #� ��� ##�0 � �K4 �H���� �!�.  ��& �D� #� �� ##�0 � �K4 �H�� �!�.  

LnQ ��& �D� #� �� ##�0 � �K4 �H�� �!�.   -  

LnR ��& �D� #� ��� ##�0 � �K4 �H���� �!�.  ��& �D� #� �� ##�0 � �K4 �H�� �!�.  

LnW ��& �D� #� ��� ##�0 � �K4 �H���� �!�.  ��& �D� #� �� ##�0 � �K4 �H�� �!�.  

�:��M � ;	��L��E � ;�E� 7����7
# Q  � *� 9:�*�
�  iP! �#��    8�� �%N,�� �%3�D, �#
�H�� 7�:)
 .�� �:� �� �-	,�M � ;	��L��E  7���;��H �#  8�7-1 .�� ;�	, :�*�O 0*��  #	%�� 

�  T��, 9:�*�
�  $O�9:�*� ����"#�$&� �H iP! �# � �� .�!� �#  �%3�D, 8��  #	%F �H %���� 
;�E� �� 7�
# .�K4 ��4#*� �H������ 9:�*�
� � .iP! �#� ;�	, ��� ��  �%
�  �%
  I%�-  W:%)�� 

�� � #	�� "#�D:!�0�� *��  ���ARDL �� ���#�
 .�!� I���V� ;��   

;	� � ���:)�  ��%3 #��L�� ���e   ) �%P��� (7%�7�Q�8  ��%� .�%F�#�H (� � %�/    �7%:�� ��% 
��3�e ZX, 87�*i �PF� )9 (�� 4	��� (����� �G�7� ���� #��L�� �� ##�0.  

T�& ZX,*i �PF� ��3 .�	&�e "�,	  � (7�7�Q�    %� ���%G �%
 ���  �# �� (7��  7%
# .
�#��3 ;#�  #��L�� �� .IG���e   Z%X, 87%�*i   %� .�%PF�  ;�	%,  ��%3�e  � �� (7%�7�Q� %*$ 

�N!�Z�  ��� .#	��� ��,*/ ��3 ;#��e  ) �%P��� �#9     �%DG� #�7%�, �%  �%!� �%��  .(  �%
� 
9:�*�
�� ���#�  s�E� �DG�##�0 .���� H*�7 ;#�  �DG� .�
 87� �� ��  �%DG�  �%
�  (��%D:� 

��-� "#�  � �� "#�D:!� �� ��*�
��� .(�6V<� �:���/ 87� �� w��:�� �� ���*��.  

Δ�"�& = +� + ∑ +#-Δ�"�&�- + ∑ +$-Δ�"�&�- +.#-/0 ∑ +%-Δ�"�&�- +.$-/0 ∑ +1-Δ�"(&�- +.%-/0 2��"�&��.�-/� +
2#�"�&��+2$�"�&��+2%�"(&�� + )&   )9(  

��*�
��� (�6V<� ���� y� L*g )AIC .($,��	� )SIC (� ;��� - y	% */ )HQC ( �%!� .
���� 7� w��:���/  �
 �  �!� (�	���� �
� �� ��*�
���  87� w��:��"#�D:!�  %��  #	%� 
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�, �*/ ��
  �,*e �
� {Q:�� � ;�
�� KH�� ���� �DG� �
� 9:�*�
� 	O:)-  "#�%  �  �,* %N� 
�  �  �,�/ ��*�� ,�6V<�� � ���#�O �� 7�  H*#���E # (��N6 �� .7
#�.�W 47��   �%:�  �% �/ 
��*�� �� 87� .#��# �� w��:��*�� ��� ���6 .�!�� 87� #�7�, �  �
�  �%)- �Z, �  �� 	%-

� s�E�� .7�  �*E*�� ��� �DG�� 9:�*�
�     9:� #�7%�, �%� �%-	, �%� .�!�* �%
��   � ��:%)�
� .v�:!# �# (�7
�E�*E*��  ����� �DG�2 #�0 8��6��77� .�/ ,�,*.e  �, %*e  �%
�  %DQ:��� 

�DG� �� ��� �
� 9:�*�
� #�0 #��L���7 �:� ��M �����) 87� .7� �
� ���:��� �� j!	,* �%
��� 
AIC  �HQC ���#� 4� 7�#	� �3��6� ���:�� 87�� �� j!	,*�� SIC ��6�  %!L ��*e   � #	%�

-��F ;�	�6 �� �K4� ��*�� #�0 w��:���7.  

87�    T�%& �%� "7� w��:��ARDL (2,0,0,2)       ,�, �%� $%:���H �%F�# #�7%6� �%  �%!� %*e 
;�E� 9:� �� �k��:� �DG� #�7�, "7�
#*�    ��%3 .�%!� �%<	����e  �%�#��L  "7%�  T�%&  Z%X,*i 
�PF� ) �P���9 8�7- �# (2 .�!� "7� "#��L  

��:X 2. �
�Q%C �:� H�
=Y �)F  
SFT� :�V�&��$< 3H
=W  

J��=%  %Z�\  �)F< �
�:�����  -
��Q t  ����D� 

C 620/17 764/3  681/4  002/0  

LnL-1 833/1 - 387/0  738/4 -  001/0  

LnQ-1 295/0 156/0  890/1  095/0  

∆LnQ 295/0 156/0  890/1  095/0  

LnR-1 422/0 - 105/0  034/4 -  004/0  

∆LnR 422/0 - 105/0  034/4 -  004/0  

LnW-1 140/1 - 301/0  785/3 -  005/0  

∆LnL-1 813/0 304/0  675/2  028/0  

∆LnW 409/0 - 192/0  132/2 -  066/0  

∆LnW-1 462/0  239/0  927/1  090/0  
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nH �� w��:�� �:���/ .87� ���:)� !L*e !���� T�O�� 0 %*#�  �%,  *D %*� �  ��%N:6�  87%� 
��Z� ##�0Qy�)� .� � �# � ��O� !���� �� ##�0 W:)N�
#	F �����. ��)�
��� ��� %�.n�� 

�H � �PF (V�- ;#	� 8�������7� ��� �  �!�� ,�, �� T�7  �
*e  ;	%��L  �%
�  ���%� -
�&#�0�. ���� -;�0�H -�&#�0�. 	 ��- -��O, 2	�O� � ����  �%
�PF�  :%E0����    ��%  �%�

.�!� "7� �:&�0 8�7- 3 �:��M ;	��L �
� !L*e !���� � ;�E� ��� 7
#.  

��:X 3. ��=V� ����Q �$< ].
=�!  
SFT� :�V�&��$< 3H
=W 

����Q  -
��Q ����Q  ����D�  

���� -�&#�0�  644/1  269/0  

���� -;�0�H -�&#�0�  674/1  243/0  

	 ��- -���  117/0  943/0  

�������/ �:��M ;	��L ;�E� �� 7
# �  87� #��L��  "7%� ���#�  �
%E�  W:%)N�
#	F� � 
��)�
��� ����n�� �
 �*�) .�� ."�V6 �
7���)H� 87� ���#� �	, %�I  8�%���  7�:%)
.  �%:��M 
;	��L �
� ��O, 2	�O�� �
�PF� :E0���� ��O, ��KO� 2	�O� �� �
�PF�  :%E0���� 
 ���P��
��#	��� 2 � 3 � ;�E� �  �!�� 7
# ���# "7� #��L�� 87�� �H���7� .�!�  

-10.0

-7.5

-5.0

-2.5

0.0

2.5

5.0

7.5

10.0

1390 1391 1392 1393 1394 1395 1396 1397

CUSUM 5% Significance 

 
�����2. ����Q ^���� '��
! �$�)F< �.R��C!  
SFT� :�V�&��$< 3H
=W  
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-0.4

0.0

0.4

0.8

1.2

1.6

1390 1391 1392 1393 1394 1395 1396 1397

CUSUM of Squares 5% Significance 

 
�����3 :����Q ^���� 
�S�� '��
! �$�)F< �.R��C!  
SFT� :�V�&��$< 3H
=W  

nH !��� ��� ;	��L �
� �E,*X� ��� e!��� �� 87� � ���� �� .#	���:)�    "#�D:%!� �%�
 ��;	��L F  �#���#�
 ;��  �� !���� �P���  W:%)N��O�
�  �%F�#�H  8�7%- .4.   "��%�LF 

#��� � ;�� �� ���Z�� � ;�E� �� ;L� 7
#.  

��:X 4. ����Q ��%A  
SFT� :�V�&��$< 3H
=W  

-
��Q F 

085/6  

Y)� 
���#'�<  ��%A _�C  ��%A �0=��  

10 7��#  77/3  72/2  

5 7��#  35/4  23/3  

�g 7��#  61/5  29/4  

"���L F ��� "7� �N!�Z��  ����� ;��  ;	��L085/6 ��� �  �!���)  %���Z� #�7� �� ;L� 
;�E� � "7�
#*�:E ��#���� iP! �# '�� ;��  �� "7� �N!�Z� "���L ;#	�� �g    .�%!� 7%��#
�������/ '�� (�7G ����     W:%)N��O�
 #	%-� T7%6 ��%&�     �%P��� #	%-� � "#	%�� #� ��
�
 I�- W:)�� �*;� 9:�*�
� � 8	NG� #	�.  
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8�� �  W:)N��O�
� �*;� 9:�*�
� +,*�7 #�0�7 �  %��  �%�  (��%N6 #� �%W  #	%-�   �%P���
� (7�7�Q�*;� 9:�*�
� KH��:&�  ��%3 .7��e     %� �N%!�Z� 87%� (7%�7�Q��  ##�%0 ��%3 .�e 

��3 ;#�  8���� �� (7�7�Q��e  "7� #��L��2#  �,2% �3 ���e  "7� #��L��2� ��L %�7  �%  
#�����  8�7- �# "7� �N!�Z�5 .�!� "7� "#��L  

��:X 5. �%Z�\ 	:�:#+C  
SFT� :�V�&��$< 3H
=W  

J��=%  %Z�\  �)F< �
�:�����  -
��Q t  ����D� 

LnQ 161/0 073/0  206/2  058/0  

LnR 230/0 - 028/0  120/8 -  000/0  

LnW 622/0 101/0  179/6 -  000/0  

�� �O�L �  xVNG �P��� (7�7�Q� +,*�7 "7� .#	� �������/ ;�
��  %)D,*�  ��%3�e   (7%�7�Q�
�3 �! �
 .�!� �
��&�e ���L ��Z4 �� "7� #��L���   �%3 .7�:%)
 ��#�����e 9:�* �%
�� 

G ."#�$%%&� ����*�%%� ���%%!��  #$�:%%!# ��%%*�����%%  �%%� ,�,%%*e  �%%����16/0. 23/0 - � 
62/0  �!�:� .*�O � �# "7�L �!# ���/ � ��)G�7��	, �:!�� �#� �J��� 7�8��
  ��%XZ�� 
�F�7 87� .7�����
 ��XZ�� �F�7 "#�# ;�E�7�� �  �$&���   �
�%  �� �O�� ���, �� #$�:!#

 %�� 8�9:��� #	%�   %F�� �# �%
Q��    eN%! #��	%� �$%&���    %� �%
 8�9:%��� #	%�   � #��% )
;���%%
�
Card et al  .1994( m)�:%%E����/ �%%!� �*�  Bernstein & Schmitt .1998(  �

)�	Q!�*$��g (�
!� � Slonimczyk & Skott  .2012 �F ��%XZ�� 87� �# .( %�7 ���&��  %�;� 
� �#	�� �3�6 I��	, ��*��� �-�	� �� 7�� � ��  �%�
  ;��0��%   #$%� � ��%)
�  %��   .7%���#�H

�������/ � T�7�:!� ����*��� 7- �� �.7 � ���&�� � -����) :F�#�H #$�:!# �� �-	, ���   �%�
�FL�/      %QNG ;��0��%  #$�:%!# ."7%� T�7�:%!� �0�� � � �� %*�  �$%&���   � �%  7%
# %�/   �%��

e-	�  ��#	� $
��� ����� 7- �0��  T�7�:!��7 �*� �Z�� ���   �%N< ���&��  .7��� �3�6
� T�7�:!� #	! ���!�d �7� ��:&�*��� 7- �� �7 �- �, ���� � ���#��7
# $
 � � �%�  �%���� 

�*��� 4	, �� �� *7 ����� ;L 7� .#	� ������/ ,�,*.e     ��%XZ�� ����%� �# �
#$�:%!# � 8�9:��
�F�7 :��G� ����� ��� ��� ��� .#	� 7
�	F �:� *;	)� )Robinson ()1933  �%  �!� "#�# ;�E� (

� #$�:!# �G�7� 8��6�* �:%E   �F ��%XZ�� 8#�%�, �� %�7   �$%&� e%-	���   %� 8�9:%��� #	%� 
���� � U���	]�). Neumark & Washer  .2008� �#	�� �	< �� IG�� �# .(�;�	, ��/  �%�	0 
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�*;�    $
 #$�:%!# �G�7%� �%  #� � �%�  �%����   7- �0��%  T�7�:%!� %�7   %� �
�%  ��� 7%
# .
�$&� .x��	X����  �%P�� �, �� 8�9:�� #$�:!# �G�7���  �$%&���  %�� 7%
#    {%  ;L �# �% 

�!# � �#$�:!# �� ����� #$��#	� :��G� 8#��, �# � � ��7��	,  L �%!7� %�7 � �� �,'�%� . %�/ 
�$&� .�P���� !V 	]� 87� 7���� �!�# �� 8�9:�� #$�:!# �G�7�*g .#�# 7
�	F �
�   

  

5. .;��� 9	�<  

<� �
# �
� F�*.�  "��	�
 8�9:���
� �~7~# �� �
�   � #�%X:G� �# ;V%  %�;��    .�%!� "#	%�
��;�� ��- ;#	� ���# ��*� � ;�	-�#� )��:H �*� #�X:G� 7���. ���7� �	< ��� ���#�   iP%!
�*��
�  "#	� '���!� .�������/ �*��
� � 8�9:��  �%�  ;�	%�6 �# ���  %�g  .�
%!  �%�  ;�	%�6 

6	3	�� �� �
�*� �# !���� #�X:G� ��;�� �:F��� �� #	�.  

��� ���� �
� �� (��7F 	��/ �# 07��� 7�l �
# F�*� "#	� �  "���
 �� 7��  ;���:%� 
07��� ;�)�� �
 ��:)0 ��:&� �!� .��� ��� ���� �� (�	� (7�7�Q� � "�,	   (7%� �# 

����, �� �!�� ��� �
� #�X:G�� "#	� � �# :�*�O ���#� ��  �
� ����:� #�X:G��  �%�  �%!�� 
���	6 � sF�� �
� #�X:G�� �!�.  

�# ��/  I��, �� .�4���CES � �� ��� ��G�7��!� $
��� ���� !����  �%5� ����  "#�$%&�
 ��8�9:��  ���� �#���  ��� ��	
�� ��;�� 7� .7� "#�� "����/  .�	J��9:� %*�   �# 8�9:%��

�	
 ������ ��;�� 9:� ;�	�6 ��*� 9:� � �:)���* �%
�� ����   G � #$�:%!# ."#�$%&�* �%�  �#
���!�� 9:� ;�	�6 ��*�
�� "7� #��� 87� �# ��:)� "#�# .7��   %W�
 �%
�     ���%� �%� �	%���
�	
�� ��;�� < �� 8�! �
� 1382  �,1397 ��� .�!��   O�%!#�X:G� ��� �� 87%� #��L��� 

:E0���#	F� �DG� �� �
� �	,��� )ARDL (�� ���#�
 ;��  "#�D:!� #�0�"7 �!�.  

��- � ;	��L �� �7:�� 87� #��L����E  7��� ;��%H  #�0 "#�D:%!� %�7  �H �%, %���� 9:�* �%
� 
!���� :� .#	�*�O � ;�E�� 7
# 9:� � * �%
�  %W�
�   � iP%! �# %��    8�� �%N,�� �%3�D, �#

�H��  :� �# � 7�:)
*�O �� �� "#�D:!��#�
  ��� �# ;�� :E0���#	F�  �%DG� ��  �%
�  �	%,��� 
.�!� I���V�  

nu! ZX, T�& �# �
�oH 87�*i #�0 #��L�� �PF�7  ;	%��L �  �%
� �E,* %X�  ��%�� 
!���� �:� �  7� �:&�0 ��  �� 87��M ;L  �� �
�  N�
#	F (V
%E� #	-� T76 �� W:%)�. 

��)�
��� ����.n�� �	, ;#	N� 8�����I �H T76 � �
7���)H���7� ������ .#	��/  %!��� ;�
��� 
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�
 I�- W:)�� �� ���#�
 #�0 �
��& ;�� �7 ;	��L .F �
 �P��� #	-� ;��  I�-  W:%)��  ��
+,*�7 :� �# � #	��*�O )D, ;�
��*� .7� �
��& (7�7�Q� �P���  

��3�e  "7� #��L��87�   %W�
 (7%�7�Q��   ��%�L ��%Z4 ���    �%3 .7�:%)
 ��#�%����e 
#��L��9:� "7�*� ����  ����� "#�$&�16/0 7� .�!� 7��#�/ ���� �$&� � �� �g  7%��#� 

4��& �� ���� "#�$&� ���� �#*� �
� �	
 ������       �$%&� �%� �%O�� j%!	:� �	%< �%��� 
16/0  7��#� � 8�9:�� �#�/ � ���� ##�0�R�
 .*./ �3�e 9:� %*� G* �%�  ���%!��   �%����
23/0 - � ;�E� �  �!�� 7
# �$&���  %�g  7%��#� �# G* �%�  ���%!��  �%�  �	%<  j%!	:� 

�O��E
�  ��� 23/0 7��#� � ��� 8�9:�� �#� ##�0   �%3 ."�V%6 �%� .�e    "7%� #��L�%�
�!# #$� ����� 62/0 �!� �  ���� �$&��E� �g 7��#� �# #$�:!# �~�E� ����  �	%
�� 
�O�� �� �$&��� 62/0 7��#� �# 8�9:�� ��� �� #	�.  

�:��M � %�/    �%:� �%� �
�o%H�M  �� (�%�4�P�* #�o%�� 
 � ;���%
� )1394 �G�%� .(�   � �%���H
) ;���%%
�
1398�� � (*#�o%%�� ) ;���%%
�
 �1394:�� .(%%*���  ��Z�%%* #�%%�L� )1383 � (


	
�� ��� �, �� )1386D�� �P��� �  (� �*/ � %*;�$    �%�� "#�$%&� ���� � 8�9:%�� �%
� 
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