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3- Knack & Keefer 
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�# : =s$ ?�# (�	 s ��;�� :�$� �� �� %$�� $� �W< 1�$ :$ 	y1�$ ?�#�=E� b��I	 �� 
�$� �$�G (��+;'$ �� # ��H;# .�# �a� �� $� ��! %�W< n�C.	 % L0$ � a=# 1�$ %$�� ��3��:

)��(t1t2t1t ûxy ε+α+∆α+α=∆ −o

%�6��H;# ��$x"y?� P 1�$ �� �=9�� u� ���� !$ �;9�R�$ tx∆"ty∆�;B�$ 
36 " � � �=6$ <�s 1�$ �� �� 	 �� 1�=qtû"1tû −���;B�$ ?�#�=E� �W�$� � �" 7�0�
 1�$���=� ,�=;B6tε� � �6$ < �;B�$ @�� .

1tû −(�"� %$�� (�9 ��">�� ?�#�=E� %�W< 1t −�'$ .��H;# 1�$ o��y ,1�$���=�
�# :�_� �"� �� �s �6�(t�"� %�W< !$ �$�K# �q (7RG ?$���H	 �� " (�9 7��I	ty

�# � a=# � 9 .�# ��a;�$ ?�#�=E� �W�$� � �" ?� P �� o��y �"�2αEP�� �� ��"�[
�9�� �;9$� �$�G .�� o��y 1�$ �q �6�[u��@� ����;'� " �;_�� 7��I	 �F�' ,�9�� �	

=E� b��I	 ���/��' ?�# 6$ < �	 � � �),�;'�� ����Z :���[��� .( 

1- Magnus & Fosue 
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��Z�[��\�(��� }�' " �9 �6$ < �R'�C# � � 4�# (�"� �O ��0 	 7#$ F 74 %�"�

9 �6$ < �'��� ��H;# "� 1�$ ���#! ��"� " �#> �6$ < �'� !$ 7P�5 ]��;� ����� �� " �
b�# ��">��ARDL: #!> "�9 �6$ < �4| X ��# %�6 .
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�F�&;�$ ���#�' 1�� �W�$� o�$�y 1�&V	 ]��;� ��B+	 " �'��� �� JV� 1�$)SC ( "
(��� %�" U�.;<$ �"� !$ (��+;'$ �� �4 ��$�ARDL��$ (�9 7P�5 .�� � a=# 1�$ %$��

$ 36 : #!> ]��;� }�' " � 9 �# �;<$��� �6��H;# ������ �'��� �� b"$ �&BG �L;9�R�
(��� 1�� �W�$� ����� �� " ����� �6$ < �4| ���� ��0 	 7#$ F 74 %�")TFP ( w<�9 "

�9 �6$ < �'��� �F�&;�$ ���#�'.
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36 : #!> *�A�$ !$ 7RG ,�'��� �� # %�6��H;# �s 3� 9 1j&W# ���� �L;9�R�$ ���� %$�$�
 u� !$ �;_�� �L;9�R�$I(1) �=;B�� ." ���� !$ �;9�R�$ �6��H;# �s �;0�5 ��I(2) �;_�� �� 

(��#> �$�K# ,�=9��F1�9 " :$�B� 2' 	 (�9 �R'�C# )����(� � �6$ V� ��&;F$ 7��G ,.
�5$" �_�� : #!> *�A�$ %$���"� �� ��� � %�6 #!> !$ �I0�W# 1�$ �� �s ��$� � �" :

�;��� 3�&I	 �0 � �v��)ADF(t}��E�� : #!> "~�'$ (�9 (��+;'$ :"�� .

b"�� (��&9��# �p$�$ $� : #!> "� �6 ]��;� �=s .��H;# �s �'$ 1�$ �L���� ]��;�SC 
���� nW' ���B��7y�+	 �R	�# u� �� "�# ���� %���� 9 .�L�� ?��RF ��I(1) �0" �'$

 ��H;#TFP ���� �'$)I(0) .( %�6��H;# � �" ��C0 �� 1�$���=�I(2) �;_�� "�Ev_# � �"
�# " ��$�� ]��;� �� :$ 	��(�#> �'��9$� :�=�&O$ .

1- Augmented Dickey-Fuller (ADF) 
2- Phillips-Perron (PP) 
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�# ���#! ,���� : #!> Y�'$�� $� b�# %�6��H;# 1�� ?�#�=E� �W�$� u� � �" :$ 	
 (��#> �s ������F���! ��y�� !$ (�#> �'� :$�B� 2' 	 (�9 �p$�$ %z�� ��$�C� �5 !$ �

:$��v&6 ")���\ (��@� �9�� �	 .36 � �" *�F �+P ��y�� �� 7��K# ��y�� " �L;9�R�$
� � �6$ < ��! ?� P:

)��(54: CCH =o

oo ≠≠ 541 ,: CCH

b"�� (��&9�: #!> ]��;� 3636 " �'��� �� # b�# %$�� �L;9�R�$ ����K# 1�=q
 %$�� 1�9 " :$�B� 2' 	 (�9 �p$�$ ��$�C�k=2 �# :�_� $� �6� .:�&6 �a5N# �s � O

�# �0��I# %$�� � 9)��(�$�K#F��$�� (�9 �R'�C#�Z/���$�C� �$�K# !$ �;_�� �s �'$ 
nW' �� �P�� (��'$ .� �0��I	 �W�$� u� 1�$���=�1��I	 " ?$��$" 1�� ?�#�=E(�==s :> %�6
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� �" ��$� .�� ]��;� $�036 �W�$� � �" ��y�� ,(�#> �'� ���T	 b�# �� $� �6��H;# 1�� �L;9�R�$
�# �=s.
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90% Upper Bound 90% Lower Bound F-Statistics 
5.7055 5.4757 5.7853 
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7��G �� �4 �'$ �4| b�#ARDL �# ,?�#�=E� �W�$� 1�&V	 !$ �I� $� b�# :$ 	
���� � " ��">�� �W< n�C.	 7v9 �� �$��A# �	 s %�6 7�EC	 $� b��I	 7��I	 �F�' " ?�#

��s.

�W�$� ]��;� ��">��ARDL(�	 4 b"�� Y�'$ �� ?�# (��&9�"����! ?� P�'$:

�&�6 '"��DK'���U [���# V��W� !��
� �� '��	
�� �8 �=7 E��F� /�6 & :��ARDL (2,0) 
'�?8 -��8 V�\�8 \�"��D "��;� -�42� �8��<�� @���� @� -"& 

Probability Standard Error Coefficient Regressor 
0.000 0.12079 0.77198 TFP(-1) 
0.008 0.02546 0.05357 SC
0.052 0.03587 0.06167 SC(-1) 
0.000 0.00518 0.02020 SC(-2) 
0.076 0.00632 0.01172 C

Dependent variable is LP 
28 observations used for estimation from 1983 to 2010 

R-Squared= 0.84346  F-Statistics: F(4,23)=10.3771 

Diagnostic Tests 
Probability LM Test Test Statistics 

0.077 CHSQ(1)= 3.1180 Serial Correlation 
0.997 CHSQ(1)= 0.1070E-4 Functional Form 
0.480 CHSQ(2)= 1.4664 Normality 
0.639 CHSQ(1)= 0.22011 Heteroscedasticity 
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'"��D �&�6 /���� K'���U [���# V��W� !��
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�� �8 �=7 E��F� /�6 & :�� �� 'ARDL 
(2,0)'�?8 -��8 V�\�8 \�"��D "��;� -�42� �8 ��<�� @���� @� -"& 

Error Correction Representation for  ARDL(2,0) 
Probability Standard Error Coefficient Regressor 

0.131 0.35462 0.53570 dSC 
0.097 0.009978 0.01721 dSC1 
0.076 0.006324 0.01172 dC
0.071 0.12079 0.22802[ECM(-1) 

dTFP =TFP-TFP(-1) 
dSC = SC-SC(-1) 
dSC1 = SC(-1)-SC(-2) 
dC = C-C(-1) 
ecm = TFP -  0.5783*SC  -0.051400*C 
Dependent variable is dTFP 
29 observations used for estimation from 1982 to 2010 
R-Squared= 0.44030  F-Statistics: F(3,25)=3.3055[0.095] 
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1�$ �� �� 	 �� ����K# �sF��'z�� ���B� X ��# :�=�&P$ nW' " 3s ���B� (�#> �'��.

,b�# �� �L;B� � < � �" *�F ��y�� 1�$���=�� R� *�� � �" ��y�� ,���B&6�� � �" 
:�=�&O$ nW' �� b�# �� b�#�� /�! 	 � �" ��y�� " o'�=# �I��	�%�� 7��G�B�� .

: #!> ]��;� :�_� M � %�6 !$ ��z�� ���� �� b�# !$ (�#> �'� �� ]��;� �s �'$ 1�$ (�=6�
 ($�&6 :�=�&O$�'$.
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b"�� �� @�� ?�#�=E� b�# 1�&V	 ]��;� (��&9��'$ (�9 �s| .!$ 7P�5 ]��;�
�# :�_� b�# 1�&V	 �P�� u� :�=�&O$ nW' �� �F�&;�$ ���#�' ��H;# o��y �s �6�

�=I# �=I# " �R^# ��ST	 �L���� �4 �$� (��� �� ��H;# 1�$ %�$� �'$ ��0 	 7#$ F 74 %�" .

�&�6)^(V��W� !��
� �� '��	
�� �8 :���48 [���#ARDL (1,2)'�?8 -��8 @���� @� -"&
��<�� 

Probability Standard Error Coefficient Regressor 
0.000 0.018619 0.05783 SC
0.000 0.005383 0.05140 C

Dependent variable is TFP 
29 observations used for estimation from 1982 to 2010 
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