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  ��!  �(��T .          �#$�,.� UVG �4 ��! DE 7! �W�G �?@�G X��(�(M2)     �-?Y!� Z>�Y�� ,2>�	 ��  ,
   [�� % ���	 [��       ��!�#'�  )7�!  7!�� �!7�� �� 7�!  .    \20�	 �?'" ���F �!,.� 62$]'�   �-+Y -

)
^/P (� �� D�<  �?& �4 ,��      ��H �!7�� �� B,�,$?� ����	 ��"% U_� ,      ���-�	 �'-� �� �4�G
�� B��@  ,$4 �� �!7�� 6�! ����2T .
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      �$�� \+� �� !� ��!�F D��� B�5C��   �'� ,@�� X$H  �!�  ��4 �� ��/ .�� �#�� B��5& �� D!�	
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                   D�-�7 ��-� �� bR�-'(G! ;�-M� [�-� % ��H  �F�.	 D�2� �+�!� c$24 ;,2.& ��

��   ,�!�Y B�5C             ��-H  �F�.	 I��	 ��.(�! �"��  ��d(�! ;�M� [�� �� �229	 % ���
����/ . ��H �(L� D!%�2H �#�� A�� 7!  ��-H  �F�.	 I��	 �4 ,�,.(�� c2� ��!�T

        ������ �� A��� I��	 7! �(M�  ���E e�0> 7!     �-� 62-2�	  �!`-T ��-/     B�-5C 7! % 
  ��! �!���Y��  �(<2�           >�-H �-��2� �(-<2� �-2'�! �?& ��Y �W      �-� �5-3� �

     ��! ;�T,�� 6�! �� �>�� ���2� .            I��-	 )�-2Y! �-��V	 B�-�>�+� N�-�!�� �-(5>!
 �� 7! ��H  �F�.	��! ;��� �!���Y�� ��R�� �	�5C .     �-� �>�-H �-��2�  �-	�� !`>

��! ;,/  ,���	 ��1� �>�� ���2� .
                      8-��*  �-C! ��-H DE N�-�! �-� �-4 �-�! ���-/ f2-H ��H  �F�.	 B�5C

f2H  (*! �� �$2�           ,$����  �!c�!  c4�� K��� g��	 ��H �F�& ��($4 % ��!� ���
     !�"! �M" �����2���    �>�H ����  ��! .         ��-H  �-F�.	 I��-	 �4 �	��@ ��

��     B!�229	 % ,/�� B�5C�2_ f2H 8��*   ,$4 ���V	 !� �$2� ,      ���-�!�	 �>�-H B�-��.�
  f2H �� ��Y    7! !� �#��  ���29(� �� ��H �!,.� �229	 �C! �$2�  �!� ,-$�!�Y ���

   �� ���.	 D�L�! 6�! %  �� �h(-Y! 8.(3� I5$� )��H  �F�.	 I��	 ��.(�! �4 ��/
,/�� ���(*! .

   i$���L-�! % ��"
^�) 
�
� (   �-� D�-2�            ,-��� ��-H  �-F�.	 I��-	 �-4 ,-$$4
       ��H �	 ,/�� �(/!� !� �	�2@��Y�����  f2H 8��*     ��!`#� �C! ���(*! �� �$2� . �M�E

    !� B�2@��Y 6�!��   U23.	 �(�� ��  ��  ,$�,$$4 .�%! :     ,-��� ��H  �F�.	 I��	
    f2H 8��*  ���E �d� 7!        B�,-* % B�-5C )k7!�-� ���-Y  �-���2�� % ,-/�� �-$2�

f2H         ,$4 ��%E�� D�L�! ,G �	 !� ���'� 7! l��Y �$2� ,�%� :     % ;��� �?L/ ,��� I��	
     ,-/�� �(/!�  �%,0� �02F�	  ���29(�)  ��-�  :      �� �-4 ���-��29(�   ��!% I��-	

��,��/ ,  �$�� �+�!� ,���      % �>�H fm� D�2�  �!��2>�����     !� ��-�(*! �.2.G  

167- Judd and Scadding.
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    ���  !,(�! 7!
��P  �h2�  ,             �-a���E ;,-0(� BR�-�! �� ��-H  �-F�.	 I��-	

����� ���30� )       f2H �2�*!% 7! f2� !� ��H  �F�.	  �� �$2���4 .D!c2�  ;�5(/! 
   ��� 7!
��n   �	 
��^      �-��� ,/�  �(<2� B,/ ��  . ,-?�,?T
^
) 
��^ (  D!�-$&

��    o���	 �4 ,$4M1    �'� % ;��5� B�5C��         6�! �� !� ��H  �F�.	 I��	 D!�	�����
62'm	�7 .   �229	 6�!  % !�;,<'T ��H ;,�,H
^���  �4 ��! ��.(&! 6�! �� % ,���

     f2H �,& �� �V$� ;,�,H 6�! .	 �$2� �F�M1 ��! ;,/ .  6�! 7! JH)   B�-pG�5� 
                     q��  !�-�  �!c-�! D!�-$& �-� ��-H  �-F�.	 I��-	 D��� ,2S� �� �+�!� ��  ,"

    �!`T�C! �#��#1���2���    �� �>�H  �2>�����   ,/ r�+�  ���(*!   .   �-'��
   7%�� �5� ;,<'T ��H) ;c2#�!          ,-/ �-��$� �-?G ;!� 6(���  !�� ���� .  �V(-3"

   �� I��	 6(���  !��          �-H �2-3� %� �� ��-H  �-F�.	 B�5C    �-2T ,-/ .     �-� s-� 7!
             �-� ��-H �-����� o���	 �4 ,$(/!� ,24�	 �(L� 6�! �� D��!����(*!    8-2>� ,-�!�	

��   ,/�� ��H  �F�.	 �	�5C .          �>�� �!c�! ��5�� �� ;,<'T ��H  �'�� 8G  !�� �M�E
��            S(�! ��H  �F�.	 I��	 �� �4 ��H o���	 7! ;�5(/! �� �4 ,$(<T    )��-� ;,/ ;��

   ,/�� ;,/ �(/!`T ��$4.  �#��  �� 7! ,      �4 ,���� �����29(� o���	 �H�� D�..0�
          �7�� B�5C�� !� DE % ��/ ��!% ��H  �F�.	 I��	 ��. �-��T�5�
�P) 
��� (  �-�����

       DE �'2* g��(� �� ��M� ��� �53� D��4 ��!% �4)    B�-5C�� ��-H  �-F�.	 I��	 
����/ .  D�]'�  �#�� D��!����(*!   �?� % D�Y 
�
) 
��� (      �-� �23� 6�! �� c2�

 ,$(Y!��H t2.0	 ,    �-@�� �-$�c� �(-��� �� ���F! % ,�,"  ���29(� D�1 �>%
    �'� JL�$� !� ��H  �!,M#�          �� �M�E D��4 ��!%  !��  �* K���u	 �2"�	 % ��'�

,/ �"!�� �	!��.(�! �� c2� ���d� 6�! )�/!,� ��"% �,�.

168- Goldfeld.
169- The case of missing money.
170- Hamburger.
171- Khan and Heller.
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  ��� 8�!%! ��
�
P  ��!  �h2�             8L-<� �-� ��-H  �-F�.	 I��	 B��>�+� % B�2
  ,/ �"!��  �#�� .          �-"!�� ��-H k��T �&�� f��4 �� D��!����(*! ;�%� 6�! ��

     �'� ��H  �F�.	 I��	 �4 ,�,/   f2H !� DE �3�!�	 ,$4 �$2� .;�!� ��  ���E  ��
           ��H k��T �&�� �4 ��! DE 7! �W�G ��W`� ���M2   B�-5C�� ��23�  �-	  7!M1

 ��! ;��� .                  I��-	 �-4 ,-���4 ��M$-<2H D��!���-�(*! �-Y�� )�-(L� 6�! �� �"�	 ��
    ;��(3T o���	 �� ��H  �F�.	�	M2            o-���	 �-4 �(>�-G �� �53� ��! 6L'�  )

�%,0�(M1)            ,-/�� �(-/!�  �(-<2� B�-5C )��/ �(��T ��4 ��  .      o-���	 �-�!�! �-�
            ��� �� ��H  �F�.	 I��	 �4 ,$(����� D�..0� ��H 7!�	 ;��(3T
�
P    �h2-� 

��!�  �(<2� B�5C.

()+)�� ,%-�����
       �� ,?�,?T t2'& % I2�% B��>�+� 7! JH
��^     �-� c-2� D!�#-<�%vH ���-�  )

                  8-�!�& �-	 ,-���'� kh-	 % ,-��!� D�-<�  �(-<2� �"�	 ��H  �F�.	 I��	 B�5C
   �� �4 !� �S?(m�  �� �� ,�!�	,$$4 !,2H ,$4 K'4 I��	 �	�5C . ���
��P  �h2� 

 9	 ��   ��� ;!�'�  �2#'<1 B!�22 .         ���7�-� f�!c-�! % �>�� B�&!,�! 6(��T �&��
  w!�%! �� �4  �� t?�	 �!��M�        ��!�!� 7! ��2�% o2� �W  ,/ �"�� ���T  �>��  ��

   % ��/ t?Y;�#$���  �-d� ,�,V	 ��Y ��!�!� ,5� �� ��H  �!,M#� ��  ���(*!  
,$$4 .      �5	�! % B�&h�! k7!��H �$�c� ;�%� 62'� ���B� �-��� f��4 �%� ;!� 7!  .

   N�?x�H % 63����" )�>c�!
��) 
��^ (        �-� �-4 ,�,2-�� �V2(� 6�! ��    I��-	 �	�-5C
            �-�! ;��-� �>�� B�&!,�! �C! ��  );,0(� BR��! ��H  �F�.	 . 6(T�-�
��) 
�

 (

������� �?4 U23.	 ��7 B��@ �� !� ��H  �F�.	 �	�5C��  ,$�,$4:
 ���.� ���/�: �	!�229	    �4   ,��-/ �"��)        �-�!�!� 7! ��-'& ;��S(-�! k%�    �-�

  ,$4 �229	 y�Y .            ��(Y�-� �� �229	 �� % ��H  !�� ,�,"  �M$2<��" ����� ,$���
�>�� fm� �(��*�.

172- Enzler Johanson and Paulus.
173- Boughton.
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�3 4�� ��%%�5�: �4�G 7�! [�� �� ���MT��  �� ,�"����"  7�! [�-� D�2� �
       ���%,0� D�!� �!�* �� % �%�$/ % ���C     % 8.� �� ����        D�-2� �L��-� ;�-"% ��-.(�!

����<4 ,�� �4,$4 z�& ��H  �!,M#�  !�� !� D�$4�� B�02"�	 ,�!�	.
   �5	
 0���� �� ���/�:             �>�-� f-m� 7! �'3* s� ,/� D��'� �%,0� �� ��� 

     ���%,0� ��'&! D%,� )�>�H B���.� g��	   62<��" �� ���<�  ��   ��-H  �-� . ��
�L�! ��H  �F�.	 I��	 ��.(�! B��@ 6�!D�� ��`H��/.

   ��,� % �#�!�E
�n) 
�

 (   �� �4 ,���4 D�2�    8-2>� �� ��H  �F�.	 I��	 �	�5C
     D��T % ��!  7�! ��d� �229	
�{) 
�
n (     ��4 ,2��	 !� �?+� 6�! c2� .   �� D��-T

   �� D�2� ��Y �>�.�    �� 7! �('3* �4 ,$4       ;�-	�4  �-F�.	 I��-	 �	�-5C    ��-H B,-�
�--�  --2?2� �--$0$� ��--.(�! �--V2(� ,--�!�	   �--F�& �--��L	 �--C! �� �--4 ,--/�� J|
��H)�{-
��� (  ��! ;��(�! w�S	! .         �-H� % 6	�-2T ,$��� D�..0� 7! �#�� �Y��
�^

)
�

 (�� �?& !� �>�H �$2<��"�� �	�5C,$�!�.
      �W ��! �W} �� �7Rk%���          B�-�>�+� �� ;,/ �(��T ��W �� �V$� ���(*!  

  � D�3a� w��$(32, .bhp� �L(> ��H
��) 
��� (�5C    BR��!  !�� ��H  �F�.	 I��	 B
   A�+��! B����� 8*!,G k%� �� !� ;,0(���`H
�
  �!� �!�-* �-���� ����   .  ��!% �-�!

  D,/K2$L	�� ��!�#'�   ,         % �(-/!� ��H  �F�.	 B�5C B�2��! �� N�30�  �C!
  6�!K2$L	������� ;��(3T       ��H  �F�.	 I��	 ��  !����4    �-� �-(��T  ,��-/ . ��

 2Y! B��>�+�� ,      B�5C D!�$& �� ��H  �F�.	 I��	  ���29(� 62� �� ��!�#'� ��"%
  ��! ;,/ �23S	 DE .  �!�� )���'�  !��)
��� (  �-�hG % ���2W��v� %)
�
P (

        ;��4 ;��S(�! k%� 6�! 7! c2�  D!��!  !��,�! .        �-�!�#'� ~-0� �(-<2� ���<2H ��
       �&�'V� D�2� �� ��!�#'� ��"% �4 ,/ q��  ���29(� 7!  !    D�-<� b�-�%c>   ;,-$��

   �32� ��!�F B,�,$?� B�5C .                �!,-��H �-	 ,-/ ��-� B�-�>�+� 7! �-Y�� �� !`>
    �&�'V� ��V�! �� B,�,$?�  ���(�!��H   7!  !D��7E��   ��/ D��7E  �!,��H   .   !�-�

174- Arango and Nadiri.
175- Gorden.
176- Girton and Roper.
177- Lutkpol.
178- Flexible least Squares.
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 �� ���'�  �>�+� �� D!�	�  �-$'M�   ���L-�!)�PP� (  ��-4 ��-"� .  �-�>�+� 6-�! �� ,
 �-$'M�   -F�.	 I��-	 B�--5C ���L-�!   N�-�! �-� !� ��--H  �k%��--�  CUSUM % 

CUSUMSQ�� D��7E,$4 . ���V2'W )62$]'�)���� ( ��H  �F�.	 I��	 B�5C
   �� !� ;,0(� BR��! ��k%��� 6�! �53� ��c� % ;��'� D��7E ;,/ ���  k%� �-�

    D��7E k%� �� �53� !�F
��        ����-�	 ��!�-F �-� �,-� %)RCM(

P    ;�!� D�-<� 
��! .

D��7E��  CUSUM %CUSUMSQ ��R�� ��,* �V$� ���(*! B�2��! ��
,��!� .   6�! ��c�D��7E��     �#�� �� �53� D��7E�� B�5C   ,       -2�	 �-� 7�-2� �,-&2 6

   ��! �3L/ D��7 �?5* .     6�! ��,* % ��!c� ��"% �� �W ��! �W} D���/D��7E��)
 �� �('4 D!��!  ���(*! B�2��! ���M�E��! ;,/ �(Y!��H .

6)��
��� ����!7�	� ���� ��3�	2� �� �	
 !�1��
     ��-��	 �('4  ����<4 �(<2� ��            �-" �-� ;�-M� [�-� )�-(���  �-4 DE   g-��	 

      �� 622�	  ��(�� %  �!�! B��@ �� )��/ 622�	 �!7�� U32��a���/ .   B��-5& �-�
                      JL�$-� ;�-M� [�-� �� ��-H �!7�-� �� �-F�.	 % �-F�& D���-* ��L?'& �2C�	 �#��

�'���/  .  �! �M�,� !`>             [�-� 6�,-$1 ��"% D�a�! )����<W 7! ;%�T 6�! �� �W �
    ��"�� c2� ;�M���!


 .   ����	 �('4  ����<4 ���(���)   ;�-M� [�� b���'& )  ��-2�� 

           �-32� ��-H  �!,-M#� �@�� �$�c� D�!� D�<�  !�� �5��$� .     ����-<4 6-�! ��
��82>�   ����	 �>�� �!7�� D!,.� �!`" �.2.G ��!�!�  �!,M#� )�(���7! �	  �!,M#� 

  ��! �>�� ��!�!� .            ��d(�! ���	 [�� ��  %�3� ��R�4 6�! ��  ��d(�! ���7�� [��
        �-�! qhM(-�! %  �!���-5�! �$�c�  �M$� .         6L-3� % 62-�7 D�-]'� ���-�R�4

        ,-��!� !� qhM(-�! %  �!���5�! �$�c� 6��('4 .         �-�R�4  %�  ��-d(�! [�-� J-H
      �-�!  ��-d(�! ���	 [�� bR�'�� . 6�!���-$�       62-�7  �-��!7�� �� ���-�  ,   % 6L-3�

179- F- Test.
180- Random Coefficient Model.




�  ;�M� [��       �� 622�	  �!�! U(32� �� �4  !   ;�M� [�� % ��/     �!7�� �� �4  !�2_���'��      �(-/!� ��-"% ,-�!�	
,/��.
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   ��  �T!��� �� �!,*! �!%���  ��R�4,$$4 .�����  �-� �-?4     �%,-0� ;7!,-�! D!�-	
�>��  ���!7�� ,;�M� [��  ��M� �T,$531 ,��!�!� ��"% �"�� % �%,0� �>��  ��

��!�!� % ��H D�2� �$2<��" �%,0�����	  ����<4 �� �3��.� �� �>��  �� �(���
 �� !�                   ���-H  �-F�.	 I��-	 ��  ��-d(�! ���-	 �-� ;�M� [�� �$�c#��" 8�!�& D!�$& 

  ����	 �('4  ����<4  ��4 D�2� �(���.     ����	 �('4  ����<4 �� 6�!���$�   % �(���
      �� ���V	 !� R�� ���	 �4 ������<4,$$4  ,          fV$-� D!c-2�  ��-d(�! ���-	 [�-�

       ��H  �!,M#� �@�� �$�c�  !��  �(M���!   �" �� %        �F�.	 I��	 �� ;�M� [��  
�� ��!% ��H��/

� .

8) ��9� ����*
               ,-/ �-���� �-<2� g-��	 ��� 62>%!  !�� ��H  �!,.�  ��u	 A%��� ����� .

   �+�!� ��H  �!,.�  ��u	                \+-� % ��-H �!,-.� D�-2� !� �-��$(� % U2.(-3�  !
�'2*��  �� D�<� ,��,MV=PY     DE �� �4 Y,�E��  �-.2.G  ,P  \+-�   g-��(� 
�'2* ��R�4     B��,Y %     Zm<� ;�%� �� ;,/ �>��5� ,V       % ��-H k��-T �&�� 

M    ��H  ��"�� ��! .   ���d� 7! �#��  �23S	    �!,.�  ��H   X��-5'4 �-��2�� ��
  ��! �(��� B�M/ . �#>! 6�! ,  �!,.�   �F�.	    �! ,�E�� �� !� ��H�' �� g5	�� �7��

      \+� �� ��H �F�& �C! 622�	 �� ��H  �F�.	 �2'�! �� %�'2*���� ,24�	 ,$4,



���'�! ;�M� [�� )�>��  ���!7�� ���+�!� g��	 �.2.G %�� g5	�� U� �� ��7 ,��/ .
e
t

r
tt rr Π+=

  ��*!% ;�M� [��r
tr ��!� �c" %�  :�����	 �c"  % 62�� �c" .   �-�h.& B!��-d(�! �-� ,�," �L2�h4 k�#� �� ,  �c-"

            ��! ���C �(/`T ���	 [�� % ��H �F�& �� B!�229	 �� �53� 62�� . �� ��  ���-	 [   Zm-<�  �-� ,     [�-� �� �-229	
       J-H ),-/�� �(L1�-4 ��2-3� ��-d(�! ���� ���	 [�� �� �53� �4 ��!� 8��'	 ;�M� ��*!%t

e
t r,Π    �(-35'� U-� �-� 

 ,/ ,$�!�Y .              �� ~&�� ��*!% ���	 [�� %  ��d(�! ���	 [�� D�2� �+�!� % �#(35'� 6�! ��"%       % ;�-M� [�-� �4 ��/
  *!% ���	 [��    ,$/�� �(35'� U� �� �� .       �� ���	 [�� % ;�M� [�� ��"% 6�!���$�          ��-H  �-F�.	 �,-� �� D�-�c'� ��-�

   62'm	 % �+m'� �?_!       �� ��V�! !� ��!�F 7! �!� k��	  ��,$4 .      ��-�E 8L-<� 6-�! I-��  !�� �/%� D!�$& �� ,
      �� A`G �,� 7! �?_! ���	 [��     ��-��	  ����-<4  !�-� ;�-M� [�� �� �,� % ��/�  62-'m	 �-(�� �-� ;�7 ��-/. ��

  ����	 �('4  ����<4             ;�M� [��  �" �� �>���� ��  ��d(�! ���	 [�� ��! 6L'� �(��������  ��-/  .      6-�! �-� ,-���
�29(� �4 ��4 �"�	 �(L�62<��" 7! �L� ���	 [�� % ��! ���$�  ��d(�! ���	 [����! �,� �� DE  ��.
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M d = KPY.
     ��%!7 7! ��H  �F�.	 �� c$24          t-2*� �-?2?0	 % �-3��#� B%�-S(� bh��4  !  �-	

       ��4 �x!�! ��Y 7! f2H D��!����(*! �� �53� .  z�� �� c$24 6�! �4      8-2>� �-� �!��! 
 ;c2#�! ��"% �	h����  �� ,  �(S� % ���2(G!   ��  �!,M#� ��H  7��    ��-u	 ),$$4
  D�2� !� ��Y ��W  .    ;,���  !�� �F�.	 N��! 6�!��   �+�!� ��H �.2.G  ��   �� U2.(3� 

 ,�E���.2.G)Y( ,�+�!� %;�M� [�� �� N�L�� )r (��!�,Md = k(Y) + L(r).
    �$���7 k7�! ;�2Y} % �>��5� �?2�% D!�$& �� ��H �Tv�% %� ��u	��  ,-��  

�� 82L<	 !� c$24 7!,$�� .�����) ����(

�62��	 % 

n)���� ( �4 ,���4 z��
         ��  �!,M#� Bh���� ��V�! �M"  ��"�� B��@ �� b��%c> ��H��/ .    6-�! 7! �M�E

  ,���4 ;��S(�! ��Y �,� ����	  !�� z�� .����� ��H  �F�.	 �>����  �-� 62��	 -
 ��7 8L/��!:

r2
aymd =

    �� �+�!� 6�!"  �%� �<�� ����� " ��! A%��� .   	 �,� 6�! ��    !�� �$2M�  �F�.
;,���   ��  �.2.Gmd ,�����     BR��5� ��*!% �$�c� �� U2.(3� a , �.2.G ,�E�� %

y , %����� ;�M� [�� �� N�L�� r ,��!� �+�!�.
  6�,���)���� ( �� D�2�    ��!�!�  !�� �F�.	 �4 ,$4  -��� ��,       ;,-&�* N�-�! �-� 

  A��� ��m(�! A���(���2#� B��@ ;,$$4 . .	  ��-u	 �� %!     D!�-$& �-� 8-4  �-F�
          ��!�!� �#�� ,$��'� ��H �4 ��4 z�� % ��4 �%�/ �$���7    B��,-Y 7! ���-��" �-�

)D��� K3�� D%,� % �>��5� �� �>�M� ( !�������� ,�� . B%�C D!c2� 7! J|�
)���3�!�2_ % ���3�! (��4 ;��S(�! �"��� ,2* D!�$& �� . �4 ��'� ��M$<2H 6�,���

   ��29(� 7! ��2�% �$�!�        ��-d(�! ���-	 [�� ,$��'� )�@�� �$�c�  �)   D!�-$& �-�
(��29    ��*!%  ��R�4 ���7��  !�� 6�c#��"(        �-� �-C! ��-H  �F�.	 �� ) ,-��!`T . %!

622�	 8��& D!�$& �� !� B%�C 62$]'���4 r�+� ��H  �F�.	 ;,$$4  .

183- Baumol.
184- Tobin.
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()8) �	
 ��
��� ���� ��* �1�7*
        ��!�� 7! ��H  !�� ���$� o���	 ��m(�!         ��-H  �-F�.	 �-$2�7 �� c2#�! ~0�

��! .  �2�% o2� ��"%�  ��!�!� 7!            % ��-H ��-m(�! �4 ��! ;,/ ~&�� �>��  ��
��!�!�,$(3� DE 8��4 62<��" �4 ���� ,��/ ;!�'� 8L<� �� .

    �h2� ��(S� ��� �	 ,o���	    ��H �%,0� �����  ��-H  �F�.	 I��	 �� �%!,(� 
 �� ��!%,/ .   / ;,��<� 7! ,�� ��!�� �� �!�  ,�!���H  �F�.	 I��	 �	�5C , 62� ��

     �d� Ah(Y! D!�d� �G�@����"% ,�E  .          U-VG �-� ��H ;��(3T o���	 DE 7! JH
�#$�,.�

{      ��H  �F�.	 B��>�+� �� ����4  �� �(��T ��/ .  c2� D!��! �� ,   �-"�	 ��

 �� ;,/ ��V�! B��>�+� ���ST D!�	 , �(<2� ��H ;��(3T o���	����4 �(�� �-�! .
         �(-/`T B�-�>�+� 7!  %�2H �� c2� �� 6�!���$� ,          6-�! �� ��-H ;��(-3T o-���	 7!

��4 U2�!�Y ;��S(�! ��>�+� .
   62<��" o?(m� B��>�+� ��   (�  !��  �,�(�  ���29  N�2.�) BR��5� UVG (

      ;,'& �W ��! ;,/ �(��T �d� ��    ��" ,�E�� �M�E 6��	 , x!� ,�E�� �-' 	%�C % ,-$ .
" ���� �� 6�! 4�  (� �!,W �29    !�  �(M� ��H  �F�.	 I��	  !��     !�"!  �-��2� �-�  

   �>�H �C������� ��   ;��(3T B��>�+� ),��    �-�! �(��T B��@  ! .    6-�! X��-(�
       �4 ��! DE 7! �W�G B��>�+��� �2T��4           ,-�E�� �-� �5-3�  �-(M� X��(� B%�C 

x!��'  x!� ,�E�� %�'          -�!�Y �-H��  ��-" ,�E�� �� �53�  �(M� X��(�  �-/!� , ."
  �� B%�C �1�T!       BR��5� UVG 62<��" D!�$& �� ,�!�	  ��     ��!% ��-H  �F�.	 I��	

��/ , ;7!,�! ��!   �32� D��E DE  �2T .       ����	 ��G ��  ����<4 �p4! �� �-� 8-2>�
         B%�C  �����E �� ���(�� �,& % �M�E ���(*! ;v�% g�!�/ , (� 7!�29  Z>�Y�� ,2>�	

   (� D!�$& �� �?Y!��29  62<��" �� ;��S(�!��/ .  �� ���'�  !��    �	�-�>�+� �� D!�	
 ��4 ;��/! ��! ;,/ ��V�! D!��! �� �4 .  �-��(�� �d� 7! ��<4 g�!�/ �� �"�	 ��



{�    �4 �$'F z��         82L<	  !c"! �4 ��! DE ��!� ��"% ��H o����	 ��  62<��" ��H ;,$��     !�-� 8-��4  ��
 ,$(3� DE .     �2'�! %� 6�! 7!)D7% (              �-�! ;,-/ �-(��T �-d� �� D�3L� ��H o���	 �� ��!�!� �� .   ;,-& �-(5>!  7!  !

  ���#<2H �� D��!����(*!�(1)
�^�( ,    �(/!`T ��$4 !� z�� 6�!,�! .   !  ,�," o���	 �M�E    �� �x!�! !� ��H 7   �-4 ,$$4
    �2'�! DE ��)D7% (               �-�! DE D��-� ,-.� �-"�� �-� �(-3� �-�!�!� �� .             % ��-" BR�-.� �-� �(-<2� �-�>�+�  !�-�

i$���L�!)
�
�( , D�2���!����)
��� (D���d� % ���V2'4 �� D!��! ���� �� %)
��P (,2$4 ��"!��.
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       �(-/`T B��>�+� 62$]'� % t2*�  �����E �� ,  �-V$�! ��       Z>�-Y�� ,-2>�	 7! c-2�
�� ;��S(�! Bh���� UVG  !�� �$2<��" D!�$& �� �?Y!���/

^ .

 �1 �T! ��  x!� ,�E�'��            �!�-* �,-� �� BR��-5� UVG 62<��" D!�$& �� ,�!�	
 % ��2T  ��! 6a'�             ��-" ,-�E�� �-� �5-3�  �-(M� X��(�  �-� �-�� ,-��  ,  �-�!

�� �2T��4  (� 6�! �29              7! �>�-Y DE �-� ��-��� B�5��0� �� ;�5(/! ��"% 82>� ��
  ��L/!  c2� ��� ,�!�m� .          B,-�,$?� ���-�	 �2�-F% �� �-#��  �� 7! , -35'� �#(

    x!� ,�E�� %  ��" ,�E�� D�2�  �* ��23��'��!� ��"% .  x!� ,-�E�� �-4!�1 �-' ��
��!  ��" ,�E�� 7! �(Y!�$L� k7�! B,�,$?� . �� �4 ��!�#'� K2$L	 7! ;��S(�!

�� ��V�! ��H �!7�� �� B,�,$?� ����	 �$'F z����/)�� U�!�� D�L�! 6�!  ��/
 ,�E�� ��m(�! 7!  �('4 ��!�#� �� �WU2�� ��!�! ��Y ��>�+� ��  ��" .

               �!�-* ;��S(-�! ���-� ��H  �F�.	 I��	 �� �@�� �$�c� D!�$& �� c2� ;�M� [��
����2T .   �$�c� % ;�M� [�� 7! �$m� �('4 c$24 7! 85* �	    �-� ��-H  �!,-M#�  ��

 �� D�2�,�E .      c$24 g��	 �#$�,.� D�0"� D,/ r�+� �� ,        �-�h& �-� ;�-M� [�-�
 �S$�  ��d(�!,/ ��H  �F�.	 I��	 ��!% .

   ����	 �('4  ����<4 ��         !�-� !� ���-	 �4 �(��� ��-� �-�     �-��V	 ��R�-�  
;��4       �>��  ���!7�� �M�E �� % ,�!�����  ����	 8��4  ��! �(��2� ,     ��-2�� ���-	 [��

���$�      ��! ��H  �!,M#� �@�� �$�c�  !��  �	 .  D!�-�! �� �>�� �!7�� �4 �V�E 7!
�Tv�%�� ��	  �� !�!� !� �#(��2���! 62$]'� % [���� �a��� ���  );��|� % ��

Bh2M3	 (�� 622�	  ��(�� %  �!�! B��@ �����T , !`>��H  �F�.	 I��	 ��) 7! 
             ;��S(-�! ��-H  �!,-M#� �-@�� �-$�c� fV$-�  !��  �!c�! D!�$& �� ���	 [��

��U2��'�.
        �$2<��" D�!� D�<�  !�� D��!����(*! 7! �Y�� �>�-H

� ,       ��-$4 �� !� 7�! [�-�



^��1�T!GDP       � Bh���� UVG  !�� �$2<��" D!�$& ��       �-� ��!% ��H  �F�S	 I��	 � ��-/ ,     �� �	hL-<� �-�!
�!�+   �29(� 6�! �� � ��!� ��"% .�%! :        �-� ;,���� !� ��"��  ��R�4 % �>��  ���!7�� �� BR��5� % BR�.(�! ��-2T ,�%� :

�+�!% BR��5� ��!,� ��Y D%�� !�  !)i$���L�! % ��")
�
� .(
187- Currency Substituiton.
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[��  ;�!� �!�* ;�M�,�! .   ��,� % �#�!�!


) 
�

 ( �� ~0�     k7�! f��-4 �4 ,$$4
      �"��Y ��H k7�! f�!c�! �� �?Y!� ��H ,   f�!c�! ~&��  k7�!��!�!�  �"��Y  ��

 ��!�!� %      �?Y!� �>�� % ��*!%  ��      �-� �?Y!� D�$4�� g��	 ;,/  �!,M#� ��-/ .
     �� f�!c�! 6�! �T!    �� f�!c�! D!�$&  k7�!  ��/ q�� B%�C ,    �?� ��H  !�� �F�.	

 �� f�!c�!,��� .�$'M�  D���,2G��H % ���L�!

�) 
��� (  �� ~0� c2�    �-4 ,-$$4
        ������ 62� �� �?� ��H k7�! f��4 ��d(�! �T! ,/�� �(/!� ��"% �?Y!� D!�!`T ,

     �?Y!� ��H �M�E B��@ 6�! ��
�P   ��  �!,M#�  �('4    �-� �-F�.	 % ,-$$4  ��-H  !
f��4��,��� .�� 7�! [�� ��h& JH,/�� �5p� �� �S$� ,�!�	 . D�!� D�<�  !��

�� ;��S(�! 7�!  7!�� �!7�� �� 7�! [�� 7! �>�H �$2<��"��/.
 )�2	�	 6�,��� !� ��H  �F�.	 I��	��4 \���	 ��7 B��@ �� D!�	
�
:

tt Ucd
t

b
tt eEaYm +π=

(���#> �>�G�'/ �� ��W`� �,���� ,�!�Y ��7 r�:

ttttt udEcbYam ++Π++=
  DE �� �4mt �#$�,.� UVG U(���#> �-.2.G
��,Yt    Z>�-Y�� ,-2>�	 U(���-#>

      ��� ���C �'2* �� �?Y!�
�^� ,tΠ  % ���	 [��Et        �!7�-� �� 7�! [�-� U(���-#>
�!7E
�� ��>�+� ���� ;�%� % 
��� �	 
�

��! .

188- Arango and Nadiri.
189- Bahmani- Oskooee and Pourheydarian.
190- Domestic Currency.


�
�     ��H  �F�.	 ���V	 B��>�+� �(<2� �� ,�'� �� D!�	       ��4 ��%E�� !� �%� �<�� ����� U2.(3� ��� ,   ��-��� ��!
   �� !� �%� �<��   ��4 8�,5	 �+Y �,� �� D!�	 .  �-<�� ��-��� 62��� 7! �+Y �,� �� ���2(��  !��  U(���-#> �%� 

�� ��25�U��2T .�/!� U2�!�Y D���H ��:

t2t10t rlnylnLnm β+β+β=
         �-�! �-��C Bh���� ��*!% �$�c� �4 ��! ;,/ z�� R�� �+�!� ��  ��!�-F k7�! % 12 ,ββ    �-� �-2	�	 �-��/� % 

�/��  �� �%,0� ���T .       ,?�,?T �>�.� �� �(<2� ��>�+�  !��)
��^ ( $4 ��"�,2 .   D!�-�! ���� �� ,    D�!� D�-<�  !�-�
�� ��!% �,� �� c2� !� 7�! [�� U(���#> �>�H �$2<��"U2$4 .


���   �#$�,.� UVG�.2.G            t��-$� �� ���-�� B��,-Y % �-�R�4  �M� 84 ZY�/ �� �#$�,.� UVG U23.	 7! 
  �M/)cpi ( ��� ���C �'2* ��
�^��� ��! ;,�E ���.


�����E �R� K�  ��!�� [��7�!  7!�� �!7�� �� ���� ��!�� �� �L�.
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  a/ 7! ;��S(�! (���#> 8�'         �-W �M(��%,0� �Y�� ��! 6a'� )�,� �� ���29(�
        �7�� IS	�� !� ;,�E ,�,H �V$� ���(*! e�0> �� .   U(���#> ��!�� �Y�� �� 7!  �2T

       �� UW !� �������� % �+m'� ��'(G! )���29(�,$W .    ��%E�-� ��!�-F �#�� A�� 7!
           2-3S	 e�0> �� �W �/!� ,$�!�Y !� f<W f.� �>,� 62$1 �� ;,/  8-2?0	 % �

  ��(��2� �!`#��   ,��!�  �(<2� �����W  .      ��>�+� ���V	 X��(� �� 6(Y!��H 7! 85*
�F�G ,    �$2�7 ��  ��(m�D��7E��   CUSUM  %CUSUMSQ  % �-Tv�% �-�  

�� ~0� �M�EU2$W.

+)8)�	*:;�3���� �
D��7E��     B�5C �$2�7 �� ���,�����! ;,/ r�+� D�2��T�   .   �-M�E 7! �-L�

D��7E %�1 
�n ��! ) D��7EF( .             f2-H 7! �-3L/ �-+.� K-� ,-��� D�-�7E 6�! ��
 ��/ ��m(�! .    �(<2� �� ��!B��>�+�          N�(-�� �� �-?5* B�-&h�! 62$1  �����4 

�32� .    �� �2@�	 �2�F% 6�! ��   �4 ��/D��7E����2m<	  
�{ k%�  �$5� �� 
 �(--<T7�� D�2-��T�
�^ ��-/ ��--V�!  .  7!  �--� K--� 8��-/ �(--<T7�� D�2--��T�

$2'm	 �>�'�� B����� 8*!,G  �M��!.
     B!,��<� �!,�	 6��('4 �(<T7�� D�2��T� ��(K)    �-� �!�* �$5�      �-� % ��-2T

  �� ;�7 62'm	 �,� �M�E      �-��(�!��H �!,-�	 �-� �#(-3� 8*!,G 6�! bR�'�� )��/
     ,��� �4 ��!� �,���%E�� ,��/  .         N��! �� �,� DE 7! JHK  )K+1 )K+2). ..  �-	n

 62'm	 ;,��<�;�7 �� ��/ .        62-'m	 7! ���-�7  �� K� k%� 6�!    8*!,-G  �-�
 !� �>�'�� B�����������!� ,�!�Y  .

              62-'m	 �� B�-�!�0�! D!c-2� ,-��� ),-/�� B�-5C��  ��(Y�-� �-d� 7! �,� �T!
  ,/�� K1�4 ���(�!��H .     �-��(�!��H 62'm	 �T! �-� ��-�  �-$��     �L2	�'(-32� % �!�

     �� ),/�� �(/!� �229	 �� 8��'	� D!�	�  !� �,-� \���	  �+Y �� ��!�F �� �	�5C
 �/!� ��d(�! .   t��� 7! �,-� �-�    �-� �(-<T7��         !� �(-<T7��  ��,��'-3H D!�-	

194- Chow.
195- Diagnostic test.
196- Recursive estimation.
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��4 l!�m(�!.
 �	*:;CUSUM:,��2#� �d� �� !� ��7 �F�� D�2��T� �,�:

ttt βX=Y ε+ 
�T!β  k%� 7! !�B����� 8*!,G�� % �>�'�� ?W  -2  B!,��-<� �  )U2-$4 ��%E�-�

���!�	27 B��@ �� !� �>�'��  ��,��'3H U�$W l!�m(�! �2U.
)bX(Yê ttt −=

    DE �� �Wb 'm	 2    B����� 8*!,G 6��! .      -'m	  !�-� B!,��-<� 8*!,G26β
     ��! �,�  ���(�!��H �!,�	 �� ��!�� .     �� R�� �,� ���    � �,-� ;,��<� s  -'m	 !2 6

���72  �� ��3G !� DE  ��,��'3H % U$W2U .;,��<� %� �� ,�� �?G�� ��) !� �,� 
'm	26     �� ��3G !� ��,��'3H % ;�7$W2U .!�        ��-V�! B!,��<� 8W  !�� !� 8'& 6
����2U.�����7 �+�!� 7! !� �(<T7��  ��,��'3H �?W � �������� �%E�U.

)Xb(Yê t1ttt −−=

��!�	          �(<T7��  ��,��'3H ;,/ ����� 8L/ �4 �!� D�<� D)Wt (   �-�7 I�7�	
,��!� !�.

),0(NW 2
t δ≈

   4!�	 ��'V� D��7E ;���E�'   �(<T7��  ��,��'3H)CUSUM (     �-�7 B��-@ ��
�� o���	��/.

S

W
CUSUM

t

1ki
t∑

+==

DE �� �4s �,� 84  !�� D�2��T� ��2�� A!�0�! 62'm	��!.

k))-/(ne(=SE(s)
n

1i
i∑

=

           ,$-/�� K-1�4 �!,-.� �d� 7! % �����	 ��,��'3H �T! ,   �-� ��-d(�!   ;��-�E �%�
CUSUM         A!�0�! �� % ,/�� �S@ �� K��c� ��d�,$�     �� B��@ �� �S@ 7!   �	�-5C
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�� �23S	 ;�5(/!  )\���	 ����/ .
��! ��!�F B�5C �S@ �2F�� D��7E 6�! �� .D��7E 6�! �� D�$2'�! �?@�� %� 

 U2.(--3� g--Y�--�! . �--+.�%�))kn(a,K( 05,0− % ))kn(a3,n( 05,0− g--Y
   �-+.� %� % �5p� �2/ �� U2.(3�))kn(a,K( 05,0−− % ))kn(a3,n( 05,0−−

       �� 82L<	 !� �S$� �2/ �� U2.(3� gY,$��
�� .    D��7E ;���E �T!CUSUM  �� 
��2#� �!�* U2.(3� gY %� 62� ,2F���'� !� �S@ ���4 �� D!�	 .

�	<<*:;CUSUMSQ:4!�	 ��--'V� I--��� D�--�7E ;��--�E�--' �(--<T7��  ��,��'--3H
)CUSUMSQ  (�� o���	 ��7 B��@ ����/:

ni

n

1ki

2
t

t

1ki

2
i RSS/RSS)W/WCUSUMSQ=( =∑∑

+=+=

    DE �� �4iRSS     !�� �(<T7��  ��,��'3H B����� ��'V�i    % �%! ;,��-<�
nRSS            �-�! B!,��-<� 8-4  !�-� B����� 8*!,G  ��,��'3H B����� ��'V� .

  ;���ECUSUMSQ      �-� �!�-* K-� % �S@ 62�  ��-2T .    ;��-�E ����-�	 �T,-$4!�H
CUSUMSQ        ��! �,�  ���(�!��H B�5C ���<� �S@ �>!�G ��   .     D�-�7E 6-�! ��

F���2    ��! ��!�F B�5C �S@  .         -� U2.(3� gY %� D��7E 6�! �� D�$2'�! �?@�� �
 �5p� �2/��! ��7 ����� 7! �4 ������� ,$�E.

c
kn
ktSt ±

−
−

=

c �--� �#(--3�n-k--$�� \+--� % ����!� �--d� ���--�  �! . D�--�7E ;��--�E �--T!
CUSUMSQ       ��2#� �!�* U2.(3� gY %� 62� ��  , -F���2  �-'� !� �S-@   �� D!�-	

��4 .    ;���E %� ��CUSUM   % CUSUMSQ        -��(�!��H B�-5C Z2m-<	  !�-�   �
  �� ;��S(�! �,�,��/ ,       6�! �4 �/!� �"�	 ,��� ��!D��7E�� ���'� ��  K1�4  ��

,��!,� ��R�� B�,*.


��� D�$2'�! �?@��  !���{  ,@�� a ��!�� �n
/P D�$2'�! �?@��  !�� % ��  ,@�� a ��!�� 
n�/
��! .
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=)���������� ��3
�� �2T��4k%���   ���(*! �� �($�  �V$� ,     �-��29(� ������ z�� �� �$(5�
��! .   �$2�7 �� B��>�+� �>%  �� ��   �� D�<� ����7        �� �-F�� 62$1 �4 ,��
�23� 7!  �  �-�  �-�   �-����� ���-�7   �-�!    �(-<2� �� J��-��!% �-� 62#��-2� % 

 ����     ��!� �#(3� D��7 �� ����7   .6�!���$� ,  7! f2H�4 DE    62-'m	 ~-0� �-� 
 U�7!��|� I��	 ,      B�2@��Y 622�	  !�� !� ,G!% �<�� D��7E  �� ��   ��V�! ����7  

��U2�� .
   ,G!% �<�� D��7E  !�� ,  �L�� D��7E 7!  �>�-� - U2-'�	   �-(���(ADF)  ;��S(-�! 

��     �S*% �!,�	 622�	  !�� % ��/ �$2M�  ��) 7�!�-/ ��2��   6�c-2� --
�
(SBC) �� 
   ��! ;,/ �(��T �d� .      �%," �� D��7E 6�! X��(�
   ��! ;,/ ;��%E .    D�-<� X��(� 

��     ������ \+� �� ���29(� ��'	 �4 ,��$(3�      ��-"% �-� �-$5� �S-@ �2-F�� % ,
�'� !� ,G!% �<��	��4 �� D!� .

 �'�>() �?�' !2�� �	*:; )ADF (

��/�*MYππππE∆M∆Y∆ππππ∆E 
,�%� D%,�{^/��
n/
�

/
{
/����/��*�^/��*
P/n�*��/^�* ;���E

�L���>�� -
�(��� U2'�	

,�%���^�/
�P�/��P^/��**n{/���{/��*n�/��**
�/{�*�^/^�*

*��F�$�� \+� �� �S@ �2  �!��� �� ,@�� X$H��/.
**��F�$�� \+� �� �S@ �2  �!� ;��� �� ,@����/.

D��� ��'" �5	�� D��4 Zm<�  !�� ,�L�� D��7EU2'�	 �>�� -  %� !� �(���
    �� ��V�! ���29(� �%! 8F�S	U2�� .       �%," �� c2� D��7E 6�! X��(�
    ;,-/ ;��%E 

��! .   �� �?@�G X��(� 7!    (� �4 ���T �V2(� D!�	      �-�'" �,� �� ��"��  ���29
,$L� �5	�� 7!  .

198 �Schwarz Bayesian Criteerion (SBC).

Archive of SID

www.SID.ir



    N�2?2��" % 63����")
��P (        8-#�! k%� BR�L/! D��4 A�� �� �H ���
�--V��T)
�
�( ,%� k%��--� ���'$(--��� �p4!,--G t--��� 7! �--4 ,--��!� �--x!�! !�

    !� ��!�#'�  ���!��� ���-��$/  �-�  ,-$4 .     �-��!��� 62-2�	  !�-� k%� 6-�! ��
;���E %� 7! ��!�#'��� ;��S(�! �C! ;���E % ;v�% �!,.� �p4!,G ��/ .

     ��H  �F�.	 I��	 B�5C �����  !��)     63����" ��!�#'� k%�   !�   �� �53� �4
  �#��k%���  �*  ��! �	) ,�cT��  ,/ ;        ;��S(�! �� !� 63����" ��!�#'� D��7E % 

 �!��� D�2��T� ��Y  �#>! K� 7!
�� ��V�! �S*% %� �� ��!�U.
  DE % ��3$���PP) 
��� (     �� �4 ,���4 ~0��,���   U4 B!,��<� �!,�	 �4 ��

 ���E ��!;��      �� ;v�% �!,.� �p4!,G % �C!     ,/�� �(/!� k��	 ,�!�	 .   �-M�E 6�!���$�
 �� ��M$<2H     �53� D��7E ;���E ,$$4��   �� ���'$(�(T-nk)/T ,  ��-/ ��F .  �-4

 DE ��n   �,-�  �-��29(� �!,-�	  ,k  -S*% �!,-�	 � �-�   �-#>!   VAR %T  �!,-�	 
 �C�� B!,��<���!   .

       �%," �� ;���E %� 6�! X��(��   ��! ;,/ ;��%E  .      % D�-�7E ;���E �!,.� �3��.�
  K� ��!�0� ����.�      �� D�<� ,@�� X$H \+� �� D�$24      D�-�7E %� �� �� �4 ,��

�� �� ,@�� X$H \+� �� ��!�#'� �!��� ��"% �,& �� �$5� �S@ �2F����/ .

 �'�>+)	*:; !���� 4B��3	> �)(CC((

����D� ����*����D� ����* !�
�1
�EF

!�
�1
,���*

���*;
λmax�{,@�� �P,@�� 

���*;
λtrace�{,@�� �P,@�� 

r = 0r = 1��/�
��/�

P/�{{�/^�n
/{��{/n�
r ≤ 1r = 2{P/�PPn/��
^/
�^�/��
�/�n��/�

r ≤ 2r = 3{�/


�/
{

/
�
{/
�

/�P

/
�
r ≤ 3r = 4^�/{
^/�{�/�^�/{
^/�{�/�

r��!�#'�  ���!��� �!,�	 ��! .

199- Vector Auto – Regression Model (VAR).
200- Reinsel and Ahn.
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   ;���E �� �"�	 ��  �� �V2(� ��     \+� �� �4 U��2T�$���!�     �!��� %� ,@�� ;�  
     ��!� ��"% ���29(� 62� �� ��!�#'� .            ���-�	 z�-� �-� �-4 �-�!�#'�  �-��!���

,$?�    (�! ��H �!7�� �� B,�    �� !� ��! ;,/ l!�m       �#$�,-.� U-VG N�-�! �-� D!�	
.2.G    ��4 ����� �)  �%,"� .(          �>�G �� !� ��H  �F�.	 I��	 ;,/ ����� �!��� 6�!
�(3�!�P
�� D�<� ,�� .

 �'�>6) �����  ����G�3�G#���� H�? I��� �� ��J ��*��

MYπEIntercept

 ����G�3 �����(PPP/
�P��/�PP�/P�{�/P���
/
��

 ����G�3 �����+PPP/
��n�/
P�n/P�
�{/P�{��/
��

    ���-5� �-� t��+� ��!�F ��h& �%� ��!�#'� �!��� ��  �-�! �-F�� .  f-<4
 �5p� ��H  �F�.	  ,�E��)�/
 ( �S$� ���	 [�� �� �53� ��H  �F�.	 f<4 %

)P�n/P� (��! .  �+�!� 7�! [�� N�a��  !) 
�{/P�(       � ��-H  �-F�.	 �!,.� �� ��!
  �W  N��! DE ��        �� ,2��	 ��<4 ���(*! �� �$2<��" �C!  ��/ .     �� �-#�� B��5& ��

            �-� f��-W DE  �!,-M#� �� ���� 8��'	 )�?Y!� ��H k7�! f��W �V2(�  % ,-���
    ��!�!� �#�� �'� �� ����      �!���-Y�� ��R�-� ���7�-� 7! �-W �>�-� % �.2.G  ��

���� ,$�!�Y f�!�T ),$(3�  .
   �"% 6�! 7! f2H            �-.?	 ��-H  �-F�.	 I��-	 B�-5C �-� �-?2>� ��!�#'� �!��� �

��,/ .�>,2> ��!�P� ��� ��
���  �F�.	 I��	 �� BhL<� 7! �Y�� �4 ��4 ~0� 
 �� ��H   ���4��  7�3>,� 7! ,�!�	 % �Tv�%�� ;�	�4    B,�)      g-�!%� 7! !� �4�G �4

,$?�  �� Zm<� B,�,$4 (��2#� B�<� .   I��-	 B�-5C 8-2?0	 �� 6�!���$�   �-F�.	 
 ��! �7R ��H�Tv�%��;�	�4  ,$?� g�!%� ��$4 �� !� B,�U2$4 ����� B,� .

201- Static.
202- Laider.
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    6225	  !�� 6�!���$��Tv�%�� ;�	�W     ��H  �F�.	 I��	 B,� ,   \20-�	 �,-��
       �� l!�m(�! �%� ��!�#'� �!���  !�� !� �+YU2$4 .      �-�!�#'� �!��-�  ��,��'-3H

D�<�   ,$?� ����	 �,& ;,$��  !7�� �� B,� ��H ���!  \20-�	 �,-� �� �4 � �-+Y
 �� ��!%��/ .    ,$?� ����	 �,� 6�! ��   ;�	�4 B�4�G �� B,�  B,������   ���� �VL� 

�� �!�* �����,��2T .

)042.0(10.2
1

)069.0(87.1
1

)667.0(43.0
1

)125..0(57.1
1

)47.0(06.2
1 16.0138.00007.0325.0370.0

−
−−−−− −∆+∆+∆+∆=∆ tttttt ECMEYMM π

���--F �--� �--�7 �� 62--$]'� , ;��--�Et--F�� �� ��--'(G! % �2 \+--� ���S--@ 
�$��  ,@�� X$H  �!�) c(�!�H 8Y!� ( �x!�!��! ;,/ .\20�	 ���F�+Y - , t��+�

  K���u	 ���5� �� ,         �$�� \+� �� % ��! K� 7! �(L1�4 % �S$�    ,-@�� X$H  �!�
  �$������! .    \20-�	 ���F D��� �$����            62-� �-�!�#'� �!��-� ��-"% �-+Y --

   �� ,2��	 !� ���29(�,$4 .  ��! ���F 6�! �!,.� �"�	 8��* �(L� .  D�-<� �!,.� 6�!
��   �� �� �4 ,��   ;�%� 
^         �-� 8�,�	 ��H �!7�� �� ����	 �,& 7! ,@��    �-� ��-/

  ����	 �'� �� �4�G �&�� �#�� B��5& B,�,$?�  ,$4 ��23� ��H �!7�� ����!
�� �W�! ,�!�	���/ �.?	 ��H �!7��  ,�E��W�� 7! ���a .

    D!�3H % D!�3H)
��� (�� �2T��4D��7E �-�   CUSUM   % CUSUMSQ !�
   H B�5C 622�	  !�� ;�	�4  ���(�!��  B,�)  62-'m	 ��!�F       �-��29(� 7! ;,-/ ;�7

 �%! 8F�S	 (  ,$?� 62$]'� %  B,�)���F1tECM − (    \20-�	 �,� �� !�    �-+Y --
 ,���4 ��M$<2H .   6�! �(5>!D��7E��       D%!�-� g-��	 ��� 62>%!   ,    J-�!%! % 62-��%��P�

)
��{ ( ,�,/ r�+� .  ���V2'W)
�
� (     ���a-�! �$'M� %)�PP� (     6-�! 7! c-2�
D��7E��;��W ;��S(�! ��H  �F�.	 I��	 B�5C �����  !�� ,�! .

  �!��'�
   % �   ;���E �2	�	 ��    D��7E  ��CUSUM   % CUSUMSQ     �� �-4 !� 
   ;,/ U�� D��7 8��.�  �� f��'� ,�! ,-��.          \+-� �-��!��'� �� U2.(-3� ��-+Y 

�� D�<� !� ,@�� X$H  �!��$��,$��. �� �W ��+��'�'��!�� ��
 % � ;,��<� 

203- Brown, Durbin and Evans.
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��   ;���E �W�G �23� )��/   -� D��7E  ��� �-��T         8-Y!� �� �(-��2H �-W �-�!  !
�� �� % ��!� �!�* U2.(3� ��+Y �,� �	�5C�'� �>R�$4,. 6�! N��!�� D��7E��

      �$�� \+� �� !� ��!�F B�5C �2F���'� ,@�� X$H  �!��� % ��4 �� D!�	 D!�	
    	 I��	 �4 ���T �V2(�       ��>�+� ���� ;�%� �� ��H  �F�.)

-
��� ( ;��� B�5C��

��! .  �#�� B��5& �� ,  �+�!� D���Y U���       ���-	 % �#$�,.� ,/�    �-� ��-� �-�  
 D!��! �� �2Y!�'� !��� B��@ �� D!�	��4 �23S	 ��H  �F�.	 I��	 �	�5C.

  ��c�k%���   CUSUM   % CUSUMSQ    ���� �� �53�k%���   �%!,-(�  
   D��7E �� f2H �� 7�2� �W ��! DE )I��	 B�5C ��*% D��7 ���� �� B%��* %  �%!�

     �2��� % �32� ���a	k%���� ��W`�  ����T   D�-�7 ��-($W ��5�� �� �W ��!  !
��! ����� ;�%� ��� �� ���a	 ��*%.

 ���	��() �	*:;  CUSU


�^

�{^
�{

�n^
�n
 
��^ 
�



{/



�^^ 
��





P


�


��

�^^ 
��^
�^

�{^
�{

�n^

�P

P

�P�

�n


Archive of SID

www.SID.ir



�� ���	+)�	*:; CUSUMSQ

K)!�������L
  X��(�    63����" ��!�#'� k%�)
��
 ( �� D�<�     �#$�,.� UVG �4 ,��M2

   �?Y!� Z>�Y�� ,2>�	 �� ,     !�#'� 7�!  7!�� �!7�� �� 7�! [�� % ���	 [����! . t��+�
 ��u	��  ���(*!  ,             �?Y!� Z>�Y�� ,2>�	 �C! % �S$� ��H  �F�.	 �� ���	 �C! ��
�F�.	   ��H    �5p���! .  �#�� A�� 7!, �+�!� 7�! [��   �F�.	 �!,.� �� N�a��  !

 ��!� ��H .       �� ,2��	 ��<4 ���(*! �� �$2<��" �C! 6�!���$���/ .      �-#�� B��-5& �-�
           k7�! �(-<2� f��-W B��-@ �� !� ���� k7�! f��W )8Y!� ��  ���(*! Dh��&

  �� �23S	 ����,$$W .      f��-4 7! ��-$("!  !�� �V2(� ��     ��-"�� ,-��Y B�,-* 
���� , �� ���     % �('4 ���� ,$$4   �"��Y ��H)    �-�!�!� ���� �� %     % �-.2.G  �-�

�?Y!� �>�� ( �!,M#�  �(<2�,$$W.
\20�	 �?'" ���F 62$]'�� �+Y)
^/P (�� D�<��?& �4 ,�� ��"% U_�

    ��H �!7�� �� B,�,$?� ����	 , �@  ,$4 �� �!7�� 6�! �� ����	 �'� �� �4�G B�
����2T .  X��(�D��7E��   CUSUM % CUSUMSQ \20-�	 �,�  %��  �-+Y 

 �� D�<��'� �4 ,��   \+-� �� !� ��!�-F D��� B�5C�� �� �$5� �S@ �2F�� D!�	
�$��    ��4 �� ,@�� X$H  �!� .   �� �#�� B��5& ��        �-F�.	 I��-	 �4 ����`H D!�	

 B�5C�� D!��! �� ��H��!.

 0��.1���#*
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