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� �� ���� �������� � �!" #�$%� �&� ��'(���$�� �� �) ��* +�, �� -�./� 0��/.	 1�2/� 

��� .�)��� #�� �� �45�� ��$%� �&� 0�2� ����67" '��'89�: 1�$�� �� �)(� ;</4= % -�./� >
�� 89�: '��� ?4@(	 ���6� '���� 1�: 02"$A B.�C2	 �� �� =�DE��=���% /�F=�G�/� 1H/�% �� 

����.� I��%� ��$��G+�" $� ��'��2=�9 1J�A G��J��/* +�" 1H�%K�/E= -L� ��02/"$A �� �4/5�� �/�
 ��� 1�: 1��()�� .���')(� '��$%� �=�"$ '�� M�NOP� $� �2Q6" #�� �89�: /;>���%�1

RSTRKRSUV %$ %� ��%��1RSTRKRSUR +�� %RSUV %��?4@(	RW6��71��()�� �:1
��� .X��)=;1�%� >�&� $� �;�,(6"�Y6:��.Z % �Y6:��2� ��� 1G���=2* '�;�%��/�$ �� �1

+%�G�&����Y6: (6" � %��%���$ �� 1-%� �Y6: �&� G@�Y6:%� % �Y6[�(6" ���� 1�2� .�)=�X
\2��" �� 89�: ��'�6� �= B4<��$%� �&� �2C%��'" $� �76� �= �� �)(�4�76/� 1�<=�/� 0�G

1��:���� �):�� ]�=�[= '��2C% -�N $����;���$�� �� 0��.	 ����.� I��%� �.
�+,- �).
 JEL:G14GC12GC13GC22 .

)"01�2�� :�)(� '��$%�G��$�����;G2^ ���'J�A GJ��*G����.� I��%� _�2�G0��.	 .

__________________________________________________________________
RK���� $� � �!" #�0�"�=�;��6:����:�� � �5���<'�/� 0�2/6N»�E�2/!	 M��/&� )�=�/"$(����/.� I��%� _�2/� ��

0��.	 «%�E6��� ���;7E�� �)4�2=2�� >'��� 1�: e��f)�� 0���=$�" 1�^[=�� �� .
∗[=��40���=$�" 1�^[=�� �� :�D����K0���=$�" 1�^[=�� ��g)h� if� .

Email: abounoories@yahoo. com, esmaiel. abounoori@gmail. com 

Archive of SID

www.SID.ir



"+, ������� 	�
�
� ���� /�������/�������� � ����� !-.

34�5)+5 
���$�� �� �E�2!	 M��&� �2C% -�./� ��$�� '��G �/" 0�=����g/)h��$� i4/� �� 

��� 1��; �4j)" +�� 1�k6� .5�� _�����4���$�� ���;G'���� �/��Y= ��g� '2^ �
 �:�� ����67" M��&� .2!	 M��&��E�� lC2" ���$�� ��k�����"��=2:;l��6)" �

� ���D?=4�6)D.��� M��YN��^G2!	 M��&� �2C%�E�G:@75 >4/5�� m4���$�/� 
���; n69 �� �"�;�6.��$�� �����;G\2/��" M�NOP� �/� % ��$�/�@��?/� � -�./� �

E� _�)������ -��" .1$�/	 M�NOP� �/� �N�/� �/� )= �� % >/!)6" ��$�/�4�/k
h4�E��'�C2	 �� -�.� ��7	 1$�	 M�NOP� 4/4 /" #��=2/: .�/67�G��$�/� �� ���/; 

i4� �64� h4�E��'A�E" 1�6@= #4�D]$��� ��?���$�� ���;Gh4�E��'-�./� 
$�?//�2//^ � '���g//	 -�//* ��//4%�'//" �;�//� % �//66��$��//�'��//5� �$�

�"�������*'��'�� -�.� E= ����A��.� �����$�� #G� 02Z4o/;/E= F��/=�2	
�� �2P ��5� 1�$�� l	�"�����%A ���G=2*�/=2* p�2=���9 ����/.� I��%� $� /����'
"�1�$�� �	 �2: �.=A �2: ����� ��$�� 1�$�� q�2)" �� .F/�G=�2	�/=��� 0����"�./� 
�4� i46�G"" lC2��2:;��.=A (D�� $��6)Y" ��9 �/� /����/.^= % �'-�./� 
�4%�';�66 .����6��#G�/.=A /"�;/N2Ek" �/	 �6/:2�N2/6)" ��� ����/.� I��%� $� 

���.^=';�6=�2)� �	 �66 �� �29 r2�s" 1�$�� t�=;�<= �?��/� �/�� ��$�/� t�/=G
�����6�� .i��� ��'��� �� �� u�s" �$� �6	��YN � �!" #:
R.A���$%� �'89�: 1�$�� �� �)(� ;�&� -�.� >'v���� ����67" 
V.��$%�'89�: 1�$�� �� �)(� ;"��?4�6� $� �v���� ����67" �&� B

���'���� ��i��� ��5�� 02"$A %4�'�/� �w�/6)"G�/� M�/NOP� $�'�/�'
=�"$�� ����.� I��%� ��$�� �� �=�$%� �0����M�2� 89�: ;9�: % >8����(	?4@ 
�6����� 1�: 1��()�� B.����� ��1��� �	�"�!" ''��'�� ��#4/Y" �=�/"$ '

F=����% �=�DE��= �2C%R��� 1�2� M�NOP� �� .�k4)= ��G��/�'$�� /����M��/&� 
2!	�E�+�" $� ��'J��* % J�A 1��2=�9 ��M�2� 0��!)" �1�: 1��()�� 0��!)"�= �

__________________________________________________________________
1- Heteroskedasticity.  
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��� .
�;i�%H� �n ��&� '�E�2!	 M��G�����"�� '����$�� '��7/�2	 �/)��� </;�E)" 

�/�� 1�2� .� �� /� 7/� i�%H/� #�M��/&� �/	 �/�� 1�/: 2/!	�E�'�/���$�� ��
���"�� '��7�2	 +�, ����1H�% �2.w2= '����$�� �����;���)E; GY/:4��/� ��$�/�
���"�� 0���� '�G��	�2���%�" B"�C �2: .�)=���� >��, X'�4^)�� ��$�/� 0���<

�"����"�� % ���0����*� ���$� if� #E��4���� ����29�� x�9 .
��%�	 if� X6� �� � �!" #��/�� 1�/: #.� $� F/� /� i/f� #Gi/f� ��V

���42!	 M��&� M��E��"�� ��$�� �� ����M�2� �/�� 1�/: �%�/" B"�C .i/f�S
�� 1��� ��7" % ���+�" ��'��*��29 4��% 0�D/E��= 02 /�F=� P�/: �x�g/)9� 

���� �)�� .��%���+�" �/� /5�� 02/"$A %4�i/f� �� �/�y�/!	 ��/�� 1�/: z.
)= �� � �!" -�k=���4�k*4�'if� �� WG�4�)= ��2�X/;{"�4�	2'%;�)�/� /"�= �

���0����� �)�� .

34
�6� 7	#�	85 ��+� 7�����$�	����	
 �� ����	�
 ����� 
�4_��R)R|SR(G %�47 �s" #��&� $%� '�/� ����/.� I��%� _�2/� �� �� �/)(� 
�"A@���� 1��� -�k=� �.���7)" }s6" %� »���)�� +�%«V/���� ��2/" �� ����/h 

1���;" 0�26N ��;� ��Y" �6 ;EP��= >Ej	 -�.� 0�*�664=�6��/�'���� �/� �/�'
-�.� �� �� �� 0�:��=���= �)(� 0� .$�#�� %�GC�	4" ~��6�� �.=A ����r�D, �/�'

���Y	 �^�>;�66 .)= ��4�kGh4�E��'�Y6/: �� ����.� I��%� /;i�� �/" ��/�� .
�489�: _��»<=2C %��«SP �� ��%� 1R|RWKR|S�02"$A ��/; )/��� �/	�

/���� �� ���7)" }s6"�;�/6y.�/9A %��h #4�/E»<=2/C %�� «�Y6/: �� ��G�/�
"4^=�4�9A #�h #4�E������ �� ��!" �Y6:%� �	 �7EC ��D/;��.�� %���/�� /; �

__________________________________________________________________
1- Fields. 
2- Wall Street. 
3- Dow Jones. 

yK<=2/C %�� 89�/: )Dow Jones �/� Dow ( 89�/: 0�/E� B/h�% ��DJIA)(Dow Jones 30 Industrial 

Average -�.� �E4h #4^=�4" �; ��� S��� % ��� �;�: " 0�4� �����2: .
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h4�E���Y6: �� ��* ���i���<����=��� i.��WV0�/"$ $� ���� TRT �/)(� �'
;�2� �)��* �Q=�� %� �Gh4�Y6:%� �	 �7EC q�2)" $� �Y6: �EG�4$� iR���� 

�2� �	��� .
�"�� }YPR)R|�W(G��%���$�/� F=���YD/= �Y6/:%� $%� �� �/� �/� ��% /� F=�

��$������� �����$%� �'� �)(� 4� ���� �D4��� �)[ .
;_��V)R|TS(G89�: 1�$�� � % _� �W��S+O9 �� �� +�� '�� R|WS �/	 

R|T� �7 �s" ��;.�� %�����;�� ��V�7EC $� ���� �" 89�: ��;� �2 /4 �)[
"��2: .�7EC �� q�2)" 1�$�� ��RV�2� ���� G��� �/, �/; �� q/�2)" 1�$�/� 

�Y6:%� ��RUK�2� ���� .
o=��y)R|U�(G=489�: $� </� % _��W�� /P ��%� 1+�/� '�/� R|WS �/	 

R|TT ��� '7 �s" ���$�� ���'% �/=�$%� /;�/)= lD�1��()/�� ���[/" X��/;.%�
5��4� ��Y" 0�"$ �-�.� W��� ����� �� ;/" 0�26N ��/;��G��$�/��/P �/.6	 �/��

��$%�';��'� �)(� �" ��k��=2: .��5�� #4" 1��:� ���2E=;��$�� ���� �/� /� �
��$%� ��'��N ' ��Y" ��6:�� ����� z��� -�.� .�)Y �G5�� %�4��C�<^�� #��/^'

����5�� -�=4�2!	 0�"$ �E����� ����� .��5�� #4" 1��:� ��/;��/;��$�/� ���/�
 ��$%� �� 1%ON';��'�)(� G��$%� ��'�4�/;��'= �/)(� /4� <�/" ��/k��=2/:.

�� � M��YN��^G��5�� #4�!s6" �" 0�26N �;��;h �4�E�����1$��/=� �/	 ��'��
�YD= �Y6:%� $%� �� �����$%� �G�4�6:�� �)[ .$���G" 0�"$4�� 0�� ��Y" 0��-�.� 

�� �	 �7EC ��� ��Y" 0����� $%� �� �Y6:%� �� -�.� G���	�2� �;�/�$%� �� '
��N' ��Y" �-�.� G��0�"$ #?����� 1$% .����6��#G��$�����'�� �Y6/:%� /��

� ����� ��4��$�� $� �)[���'��$%� '��N ' ��Y" ��/:�� �/)(� -�.� .� %� /� %� #

__________________________________________________________________
1- Fama.  
2- Cross.  

SK89�: -�h�� Standard and Poor’s 500 Composite(S&P500) +�� $� R|VU��+�� $� % �=�$%� M�2� 

RUTR����� 1�: �Y��j" �=���" M�2� .-�.� �E4h 89�: #��W���" ����� �� �@��"A ��<� �;�: �6; .
4- French.  
5- Trading time.  
6- Calendar time.  
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5��4�� �� �?��%� 1VW� ��$ X6� %��%��1W� �� G+�/" $� 1��()/�� �/� �/�'
��*�4���� 02'�)" 4���'$�/k" '02/"$A �/;�.�� %���/�� /; q/�2)" 1�$�/� �

:%� (6" �Y6��� ��� � �, �;��$%� �� '���)(� �^G�Yn" q�2)" 1�$�� �/�� 
;�7EC ��Y6:��.Z % �� ����	�	4� l4�)[���$�� #��6):�� �� �� .����6��#G%� ��

5��4��2� 1�: �� I2� .� o=�� 1�^=A�#+��� u�s" �� ;��;A �/���$�/� ���/�'
(6"���$%� �� 'E" �Y6:%� @��� #�� �/4>/9����)D/� 8f[/"�= M��/&� $� 

�:�� ��$�� 0�2� .��#�� M�2�G��Q)=� 1�$��'����� �� 1%ON ���/)(� 0� �/�G$� �/7�
��$%�'s7	 4= >4<;�:�� �)E .�� %� �2N ������;��$�/� ���/�'�� q/�2)" 
��$%�'�Y6:%� G�Y6:��.ZG7EC % �Y6[k6��/s7	 $� �/7� 4MOG�/4�/, $� �)[

��N'�2� .� �� �� $% Y6:�Y6:%� $� �7� �s7	 4>G��$���(6" ����=�2� ;�: ���
0�2)� 0A ��?��E= �9�	 i4�'��$�� $� ���'(6" ��� +2E7" /��2g/	 �/)(� 0�

;��.� %���)= #��� X����#	�	4D(	 l4�;��;Z �4��9 <��� �� ��2/C% �)(� 0�
����G��'�2P �;0�2� �)D� �� ;��� ���	 �� ��$�� >.;o=�� % _�� �� �� � #/4>

;" �4�9A 0��h #4�9A % �7EC �� �E�h #4	%�(	 �Y6:%� �� �E��:�� �2C% G
��$�����'�=��� ���h �7 �s" ��2" �� �Y6:%� .��#� �D" h�� z.Y" ��=�" ;A �/��

h4�E���Y6:%� $%� +2P �� ;/" i�����/6�� /� /� �� �4�� #/�$�/�A % �/7EC 0�
 ��Z� �Y6:%�;" i���v�=2: 

*4F� % <6YR)R|UR(G$%� �&� �2C%'�� ��� �� �)(� '89�: � % _� �W�� 
1��� %��'�";!j	 <4h �� M�!4�E��'����.� I��%� (CRSP)VP��%� 1R|�V�	
R|TU �4��	 �=��;.�.=A "����� �6)��29�;�66;A ���� ���)(� 0� ��� ��'����

����.� I��%�)��-�.� <C (=4� <��E4	�	 #4��� l.��E�4 � #4>G��$%� �/&� '�/� 
�C2	 �=�<9 ��6�� �� �)(���; % 1����6)��;����2P ̂ E[Z 4�'q/�2)" 1�$�/� 

�YD= �Y6:%��������$%� �;��� �)E.�.=A �6Z�52	 #4�� �/&� $� �2/C2" ~/�0�

__________________________________________________________________
1- Gibbons and Hess.  
2- Center for Research in Security Prices.  
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)(���� -�.� ������;�=� .1�%� ��'�9���� R52	 42h ~'�	'�2/� /;1��/:� �
"�;��G"�.��;�� �?��9 $%� /����'/"��=�/:G/���/=�$�1$%� �/6Z /;��'

)����+2� �	 �:�� �2C% �.=A �/9���� �2/: ./P�0�/"$ �/:�* G�%� +2/P1
�9���� �� ��/	��</�� X�i��/�� !$�y_��/" R|�V �/	 R��2� /��R|�UG�%�1

$%� ��.Z �9����;��'0A $� F� % �2� G$%� X6/� /;��'�2/� 1�/: .��/�'�%� 1
R|�V �	R|�UG�"����=����*�;�Y6:%� �� �" -�.� ����6)9%��G0�/��29 0A 

P �� 0�[ 2� �	 �=�2���� $%� ��.Z ����;�66 .��� �, �;;=�D�;�/�$%� �� �'
��" �^�E= $%� i: �	 �6)9%���^� �� 0�[ 2� �6)D=�2	4�/=� .��$�/� �/"���/�'

(6"��Y6:%� G$� �/7�R|�U h�/� ��/=�=�" V./52	 �/9���� �/&� F/�4~/;�"��
E=��:�� �D=�2	 .�)Y �G*4�=��� 0�[= F� % <6Y;), ��$� >Yh R|�UGM%�/(	

1�%� �� ��'E= �9���� �$%� �&� �D=�2	'��52	 �� �)(� 4��� ~.
 @=�4�[� %42'S)R|UV(G$%� �&� '�/� �"A -�./� ��$�/� �� �� �/)(� /@� �)�/�

 1��� $� 1��()�� ��'�";h �� i�%H� <4�E��'����.� I��%� (+O9 �� %+�� '��
R|T| �	 R|US ������;�=�.�.=A 5��4�2/!	 0�/"$ �E�/��*� +�/" �/� �� 402

����'�)" 4���'$�k" '��?�$ �� % 1�%� �1�%��G02"$A�=��; .��$�/���/�'
�7EC �� q�2)" �Y6:%� �� % �Yn" �� (6" ����2� .�7	 $� F���$�� >���/� �/� 

D!	 �2�4E�z.� �� G�7EC �Yn" q�2)" 1�$�� M�[� ��;% zq/�2)" 1�$�/�
(6"��Y6:%� � ��41�: �)[ �2�G$%� �&� $26� �"�'�� /)(� ��/� �2/P ;2/j" >/"�

 �2� 1�[= .��� M��YN��^G�7	 $� F��= >4��$%� q�2)" 1�$�� <'�� �Y6:%� ��/h
;����<�� ��7EC q�2)" 1�$�� % i� ����=�$�1-$� /;= i��4�/=�2� �/)�� .02/ZG

�7EC q�2)" 1�$�� $26� �Y6:%� q�2)" 1�$�� % �Yn" �� /(6" �/���2/� .�/.=A $�
52	41�%� ~��'�9���� ���'��1��()�� �&� #;�=�� .

__________________________________________________________________
1- Settlement Periods.  

VK$� F�R|�U G�"�������* $%� �� �� 0� $� '�)(� ;-�.� ��"G�6)9%�� �E= $%� �/(� �	 �� 0�: +2� �6)D=�2	
^�4�=� .

3- Lakonishok and Levi.  
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D �*��@R)R|Uy(G)Df=4��� #� �D" z.Y" ;���� �� o=�� % _����/;�.%�
�9A�h #4�E�� %� %4h #4�E����� �� '89�: »<=2C %�� «+O9�� +�/� '�/�

R|Ty �	R|Uy /6�E� %4��/� #'89�/: /� % _� �W�� /P ��%� 1R|T| �/	 
R|Uy �� ��%A ��� .%'����/�� /; h �4�/E �/� �</�� �Y6/:%� $%� +2/P �� �i

��)�� �=� .����6��#G��$�����'(6" �G�4�� #� ��Y" 0��p%�: % �7EC �� -�.� 0A
� �Y6:%� ����=�2� 1�: ��k .����#	�	4lG�Y6:%� �&� �� �� �&� /� �/)(� 0�V�/Y	 �>

�: .6�E�4#������ ;�� ��2=�� �� �)(� 0���YD= ������1�" ����/�� M%�/()" .
P�2=����G��$�����'�Y6/:%� �� % �/� /� �/)(� 0� �6)D/� �/Yn" �/� .+�/" $� %�

��*�4���� 02'�)" 4���'$�k" '��� '������ #�)�� 1��(��;.
E��4�����)�� %;<S)R|U�(G$%� �&�'�� ��� �� �)(� '89�: »<=2C %�� «%

+O9�� 1�%� R|�S �	R|US �7 �s" ;�=��.�.=A ����6)��;��$�� ����'/(6" �
�� +2P �� 0�"$ 1�: >!)6" l!N �=� .���%�1R|�S �	R|�UG��$�����'/(6" �
��  ��Y" +2P��Y6:%� �� -�.� ��" ��k��=�: .���	�2� �/; $� R|�U �/	 R|Ty 

��$�����'(6" ��N�� �� ��'$��A � ��Y" #��Y6:%� -�.� G:@" >�% �6)��*
 $� �7�R|TyG$��0���4�� #��=�2� 1��� t� �Y6:%� p%�: % �7EC 0� .
4; % z�YE)�� y)R|Uy(G�� �&� �2C% /� 89�/: �� �� �/)(� 0� /� % _� ��� %
+O9R|VU �	R|UV ���� ��;�=�.�.=A ����/6)�� /; q/�2)" 1�$�/� ��/� �2/P 

����67"'�7EC �� � ��4�� % �)[ �Y6:%� /(6" �/��1�$�/� % �/�� �/�'q/�2)" 
P ��2E7"��<�� �)(� �" i���6�� .

��)�% % mC }YP4��W)aR|UW(G$%� �&� �2C%'�� �� �)(� ;���2['#��� G
;���=�G ��)��4�G% 0�)D�^=���M�� 1�j)" �@��"A�4��	�2� 1�: .�.=A ��/�'02/"$A 

5��4���5 $� I2� �^ 2Z l�%;[4*��G7" ���j=�4/��*� +�/" % ��4���� 02'

__________________________________________________________________
1- Rogalski.  
2- Weekend effect. 
3- Smirlock and Starks. 
4- Keim and Stambaugh. 
5- Jaffe and Westerfield. 
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� ���� /�������/�������� � ����� !-.

�)"4���'$�k" '1��()�� ;�=�� .��;#/��� �2[G%� �/7 �s"'89�/: »=�/@4 
%��«R+O9 �� %+�� '��R|T� �	R|US �� M�2� ���� /; ��� 0�[/= �G1�$�/�
)" �� �� q�2 (6" �Y6:��/�� 1�2/� �/Yn" �Y6:��.Z % �Y6: �� %.��;���/=�G

����.� I��%� _�2� 89�:»2)=�2	«VP��%� 1R|T� �	R|US 02"$A �:;�&� �
Y6:%��(6" �7EC % �Y6:��.Z %��� �Yn" 0A���: 1� . ��)/�� ��4�G89�/: 

»	�)��@� <;��2�'«S+O9 �� R|TS �	R|UV ���� �% �/: �� q/�2)" 1�$�/�
�� (6" �Y6:��2/� �Yn" �7EC % �Y6[k6� �� %.0�)D/�^=� ��G-�./� 89�/:
��N'"����	 +�[66�<E"�%� ��1R|W�KR|US �: 02"$A /;% �Y6/:%� M��/&� �
�� Y6:�(6" �7EC % �Y6:��.Z %��Yn" �4��	 �: .� ���1�/j)" M��G89�/: 

� % _��W��P��%� 1R|�V�	R|US���� �:�;Y6:%� �&� ��(6" �7EC %�
�: 1��� 0�[= �Yn" .� ���i�%H� #G���2:';�� �&� ��� 0�[= �/��/� �/)(� 0�

��7	4�s9 �'1$��=� *4�'��9���� �&� �>��h 52	4��� ~G�4�2� 1�[= �� .
��)�% % mC4��)R|UW(G$%� �&�'�� ��� �� �)(� '�%� �� % #��� -�.� ��$�� 1

R|T� �	R|US �� ����;�=�.�.=A ���� #�89�: $� 1��()�� �� �� 1� �/�'=�/@4 
2	 ����.� I��%� _�2� % %��4;2y�����4*��/;'/��*� +�/" 4���� 02'�)" 4�/��'

$�k"'02"$A �=��; .���'#��� -�.� ��$�� Gq�2)" 1�$��;$%� �� �)E �/� �Y6/: 
��2� 1�: ���.�.=A 1��:�;�=��;�s9 �'1$��=� */4�'%��/6��� �/9���� G���/h 

�� 52	4� ~��&� #�6)D4= .6�E�4#�.=A 1��/:� �/=��; /;�/� �/&� �Y6/:�/(6" �
"�5�� �� �=�2	4�=�.C �N�� �52	 4�2: 1��� ~.

;��2��� %�>W)R|U�(G���'���� ��� �&� ��%� �)(� 0� �O"�/; 	%�/()" ���
�� ;�6)��* ��.�.=A $��%� ��'����$�� r��k	 '�"$A �[��1��()�� ;�=�� .;��2�

�� %�>Gmh2	 '�� ��Y"���7" �� -�.� ���2^ � %'h $� >��, 4�E��1���[/" �� 

__________________________________________________________________
1- Nikkei Dow or ND.  
2- Toronto.  
3- Statex Actuaries.  
4- Tokyo Stock Exchange.  
5- Coursey and Dyl.  
6- Laboratory market experiments.  
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�=��;.�.=A �"$A ���0�[	�[G�����������$�� �� ��'7"�= 4" � ��Y" �� #�;�/=�� .
���' ��Y" �Df= $%� %� ��)(� $%� �� �� $� -�.� G�������/� �/EN '?/� 1$%� 

�6):��.���'-2� $%� G� ��Y" ;s7	 $%� %� �� 0�*�664��" �C�2" ��=�: .�)=�k�
;�"$A ��$�� �� ��[���=A �� �2� 1�: >��, ;7h�% ��$�� �� ������� 1�"A �2/� 

��*$��'�:�� .h4�E����$%� �� '� ��Y" mh2	 $� >Yh G�YD= �/� �/���/�$%� �
�4�=�2� �)[ .

<D//"<)6�R)R|U�(G$%� �//&�'�//�//P �� �//)(� ��%� 1R|T|�//	 R|US �//� %
=�$%� 1�$�� $� 1��()������" ����.� I��%� _�2� ��/: >/.Z -�.� % �;�+�/7� �/	 

���� ��2"���� ���h .�C2	 �� �� ��$�����'�: >.Z -�.� % ��$�� ;�G���� �&� #
=�{�� -�.� ��$��4�2� 1�[= 1���[" �.�C2	 �� �� �)=�>��, XG5��4���$�� ���/; �� 
=�{�� -�.� ��$��4E= �� ���� 0�2	;��.

2� % �=�%V)R|U�(G�� �&���� �� �)(� 0�;+O9�� % �2��^6� �2[ +�� '�/� 
R|TW �	R|Uy ���� ��;�=�.�.=A =4<�/4��	 ;�/=�� /; $%� �� q/�2)" 1�$�/� �

�Y6:%�;�)E�� �7EC $%� �� % #4�)[���� #.
�;=�4�[�E�� %4�S)R|UU(G�	44�g� M���89�: »<=2C %�� «�%� �� ��1

RU|T �	R|U� �7 �s" �=��; .���� ����.=A 1�%� ��'RU|T �	R|RW ;�OY/h �
BC�� M�7 �s" �� ����p252" #�2� 1�[= Bh�% �C2	 ��2"G�@�/: �)��* ��.�/.=A 

=4(6" q�2)" 1�$�� <��� �Y6:%� $%� �� �4��	 ;�=�� .
}YP i�%H/� �/� % ��/�	@�4my)R|UU(G��/� q/�2)" 1�$�/�'-�./� ��$�/� 

(6" �Y6:%� $%� �� 0�)D�^=����� %'��$%� '�YD= �7EC % �Y6:��.Z ���/���
��$%�'� �)(� 4�2� �)[ .�)Y �G�.=A ����6)��;Y6:%� �&� ��(6" ��� �� �R|U� 

�� X���	�2� 1�: �D� .�.=A ���6Y" �� �� �&� #'1�%� ��'�9���� 52	4�=��� ~.

__________________________________________________________________
1- Santesmases.  
2- Wong and Ho.  
3- Lakonishok and Smidt.  
4- Board and Sutcliffe.  
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�
� ���� /�������/�������� � ����� !-.

�=A % 2�R)R||�(G�� �&��P �2��^6� -�.� ��$�� �� �� �)(� 0���%� 1R|TW 
�	 R|U� �4��	 �=��;.�.=A �=��� 0�[= /; �/)= ���)"���� 02/"$A X?/� F02/"$A %

�)"�����=?�HV�� �2P����67" '= M%�()" 4�6)D .
��=��S)R||R(G�����4*��; '�%� ��/�� �� % ?��)"�����= 'M�/NOP� $� 1��()

=�$%��1�%� ��'R|TWKR|UU �� �&� Y6:�� -�.� ��$�� �� �� '����67" �(6" ��6 �
 1���["��;.���$�� �	 �:�� ��Q)=� %� ��'�Y6:%� q�2)" �/� �/� �2/P ����/67" 

�"� �6:�� �Yn"G�2Y= ����67" �Y6:%� �Yn" q�2)" 1�$�� .>4�j	 ���@	 0�[/= �/�
������ 1" ��N �; �� 1�$�� 0�2� �(6 ��� 1�2Y= �9���� �&� �Y6: .

F;�)=$ % F;�D@ Ay)R||W(G-�.� ��$�� �� �� �)(� $%� �&��/P 0�=2��%� 1
R|UWKR||y $ %� %��%��1R|UWKR|UT %R|UUKR||y ���� ���;�=.�.=A 

�C2	 �� �� #�� �;��% ��)D��% F=� �� ��� 0�"$G��*� +�" $�4J��* 02K�E= -� ��W

� ���1��()�� �7 �s" #�=��; .�7EC �� q�2)" 1�$�� �YD= �� �/� �/���/�$%� �'
� �)(�4�2� �)[ .�6Z ��G��#� �D"$ �� ��%��1�2� �)j5�% �Df= .l �C #�� �;

��$%� �� q�2)" 1�$��'�Y6:%� G��%�$ �� 1H /��%��1+%� G(6"�/=��/�$%� �� %'
�� (6" �Y6:�$ �� �"� ��� 1�2� �%���1-%� G(6" 1�$������Y6:��X���	 �D� 

�2� 1�:G��� �, �;(6" 1�$�� �: +�, �� �Y6:%� @>*4�'�2� .7" ���j=�4�� ��
�YD= �Y6:%� $%��������$%� �'� �)(� 4�2� �)[.�.=A �O	�=��;� �	 �#� �D" 

YP �� ��40�D=� �7�52	 4�6�� ~.
�64�T)R||W(G��2^ �'�g� �� -�.� $� �/7� % >/Yh �M�,O/��U-�./� ��$�/�

=�{��4�G�!"��D�;�.=�{/�� -�./� ��$�� M�,O�� $� >Yh4�GR|U�KR|U|G1�$�/�
�4��N�'Y6:%� ��Yn" ��2� 1�: ��� .$� % M�,O�� $� F�R||� �/� �/7�G�/&�

__________________________________________________________________
1- Saw and Ong.  
2- Kruskal-Wallis.  
3- Donnelly.  
4- Alexakis and Xanthakis.  
5- Exponential GARCH- M or EGARCh-M model.  
6- Human nature.  
7- Pena.  
8- Reform.  
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$%�'�� �[/= ���/w 1���%� �)(� /; � %� �/4>0A���</�� �/" i��&���/;����$�/� 
"�D=���.

% <�";<	2R)R||W(G�������$%� �&� '�� �� �)(� ;1��()�� �� 0�)D�^=� �2[
 89�: $� ��'"����/	 +�[/66�<E"V/P ��%� 1R|U�KR||V �/6)9����.�/.=A �/�

 ��*� +�" $� 1��()��4���� 02'�)" 4���'$�k" '5�� 4��";02"$A �� �2��;�=.
% <�";�=��� 0�[= <	2;�� q�2)" 1�$�� ���$%�'(6" �Y6:%� ���/� % �/�� '

�����$%� �'�)(� G��%�1HZ�Y6:��. �7EC % �� �/Yn" q/�2)" 1�$�/� �/� �/�� .
�� � �, �;��% �Y6:%� $%� �� ���$�� F=����G��"40�<;E�G�YD/= �/� ��% /� F=�

��$�����'�����$%� �'� �)(� 4��� �)[ .
A2 S)R||�(G$%� �&� �2C%'�� �� �� �)(� ;[���2'�A4���$2/, 1h�/4_2=�

 +O9�� % -��A+�� '��R|U� �	R||y �4��	 ��;.%'��� '���� ��2/9 G%� $�
$��%��1= � �� ��.Z 41��()�� <;��.��� 0�[= %�;� �/�$ $� �/&� #/��%��1�D/f= 

�� $��%��1" �D� -%� ��2: .
;�=�% % #)=�2y)R||U(G�&�0���� 6/� -�./� ��$�� �� �� �)(� �%� �� % �2��^1

R|TW �	R||y �=��� ���h 02"$A ��2" .�.=A ���'�j	 4$ %� $� >/��%��1� �/� 1� 
=41��()�� <�=��; �� %��6)��;��$�� ����'�/=�$%� G�/� �/ 2Z % �/��� /;[41�

�6)D�.�.=A 6�E�4��*� +�" #4���� 02'�)" 4�/��'$�/k" '��/� �� '02/"$A 
�� ;% �=��� �����)=�$ X���4���=:

m �K��$�� ���'�� % �Y6:%� �� q�2)" �YD= �Y6:����$%�'�	 �Y6:��.Z 
�7EC;�)E�6)D� .
rK��$�� ���'P ��2E7" q�2)" ��<�� �)(� �" i���6�� .
eK7" ���j=� 4P �������2E7" �)(� ;" i�����6�� .��=2=�h �� #�/;1�$�/� �

��Q)=�'�4�� �)[�� �� -�2	 ��D?�4���� �h�6	 �:�� �)[ .

__________________________________________________________________
1- Mills and Coutts.  
2- FT-SE 100, Mid 250, 350.  
3- Lau.  
4- Kuantan and Wong.  
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6�E�4�j	 #4$ >�1�%�� 75 ��4m0�: �	 �/� /EQ=�/P �� �/��0�/"$ 0�[/=
"���� .

<�"G�4��< ��2G��";� % <�4��=<4<R)V���(G$%� �/&� '�/� _�2/� �� �� �/)(� 
+O9 �� #	A �2.w2= ����.� I��%� 1�%�R|U� �	 R||T /���� ���; �/=�.�/.=A $�

��$�����'2C2" -�.� "2EN 89�: �� ���: �6Z -�.� %;�+�7� �	��#/��
 1��()�� 89�:�=��; .�)=��, >��, X�;$�0A�2�;��5 ��^ 2Z l�)�Yn" (%

;[4*��)��� (�7EC ��G�4�� $� �)[���$%� �'�)(� ���.�.=A 5��4���'0�/"$ 
 ��Y"�2!	 0�"$ % -�.� �E�/��*� +�/" $� 1��()/�� �/� �� 4���� 02'�)" 4/���'

$�//k"'02//"$A �//=��; .��$�//���//�'"2//EN 89�//: �G� �//7EC ��//4 �� % �)[
 �Y6:��.Z;�: 1��� 0�[= �)E;� �� lC2" ��5�� #4����:. %��)= �89�: X

"2EN���=A �� ;��� �'�/� lf)6" -�.� �/�� 1�/"A �2/Y= ��*$�/� �2/� .V�/.=A 
6�E�41��:� #;�=��;��7)" >"�2N �'$%� �&� �	 �=���h ��'�6�� u�: �� �)(� 

;�"�0�2	z." �	�#�.=A �� �� $ u�:���O9 ���;:
m �K���s9 'Ef	 4#S]��� ��2E7"'� 2./� �Y/��j" G��/� >/��, ���/N�'
89�: ��" ��* ��[N� zh� �6Z �	 �� �;�66 .

rK�9���� �&� y:�P ��Y" M�"�-�./� +2/� �9���� % -�.� G�9/�0����,$�
 2��;�9���� �=@)9� �� % �=�2� 1��4�2� 0�:��G�" �2� #@E" ���P $� % �=��

 0�:���N '�2� <4= }��P #�� $� % ���� i��<�� -�.� �E4h �2��2: .
�K1%�* ��29�� �%� �/�'�"�/� ��/7" ���/*4#]��/�'E" +�/n" /@�/�� #

1�/EN 0�*�6:%��G� 0�/��29 /� �6/:�� #/;�/�$%� �� �� 0�[/"�.� �'�Y6/:%� 
�� � �%���6=��� .

__________________________________________________________________
1- Mills, Siriopoulos, Markellos and Harizanis.  

VK�� q!�yV�7EC �� q�2)" 1�$�� Glf)6" -�.� $� ���� ���4�� $� �)[���$%� �'�2/� �)(� .�/&� �Y6/:��.Z 
�� �.6	 <4= �(6"W�: 1���[" lf)6" -�.� $� ���� .

3- Measurement errors.  
4- Settlement effect.  
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MK�"�� ���E	 ���*��.)=� �	 ���� >'�)(� G0ON�R���Y9 '����27	�� }4�)( ]
$���GYP40�D=� �7 ��� 0�6Z ;�" ��>���� ��[)=�����Y9 B'	 % r29 �94�� �
�4���Y9 0�'�����G2: r�C ���� ��$�� �	����� �	 ��:�� �):�� �� �)(� 0� .

�K����=���6[=�%� >]���������'M�2� �)��*G0�[= �: 1��� /;� �/4�)[
�29;[��%� �� ����)(� >)��x2g9G$%� '���Y6:%� (" M�2��*4��.

$2 'V)V���(G$%� �&� �2C%'�� � -�./� ��$�/� �� �� �/)(� �/P �/6 ���%� 1
R|TS�	R|UU���� ��;�.� �����*� +�" $� %� i�%H� #4���� 02'�)" 4���'

$�k"'��� '1��� 02"$A 1��()�� ����;.)= %�4���* �k;��$%� �� �'% �Y6:%� 
�� �Y6:G(6" q�2)" 1�$���=4� % �D��� �� #�/�Yh M�/7 �s" ���2/� M%�/()" .

6�E�4#G�Y6:��.Z $%� �� ����67" �Yn" q�2)" 1�$����2� 1�: ��� .
F;%�� %�6���S)V��R(G�� �&� �2C%�2[; X6� '��� �� �)(� 0� r26C �I�/:
 �� �� �4�A�R||� ������;�" % 11���[�=��; 1�; �� �; #4/{4�4� % ��2/6C

o4� �=2* �� '����67" ���2: �� p2= #�� x2g9 ����/= �2/C% �E�2!	 �EQ= .��
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__________________________________________________________________
1- Announcement.  
2- Lucey.  
3- Brooks and Persand.  
4- Coutts and Sheikh.  
5- Johannesburg Stock Exchange (JSE).  
6- Ajayi, Mehdian and Perry.  
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__________________________________________________________________

1- Mehrara and Abdoli.  
2- Generalised Quadratic Autoregressive Conditional Heteroskedasticity (GQARCH).  
3- Closing Price. 

Archive of SID

www.SID.ir



/0��1��  2� ��31�� ��&3 ��4�50 6���� �����0 7� �... "�� 

1��� '�� S��� �1�" �[.YRSUV�	V|1�" �6(�� RSUV��� 1�: 1��()�� .�=%�
89�: ����(	?4@+�� ��: ��@>V�"A��� 1.

�C2	 �� �� =�D/E��= �2/C%���% /�89�/: �� F=� �/�'-�./� G��/�'�j	 /4>
��C� % M�NOP�'5�� 02"$A 4���'!j	 4$� }+�" �/�'��2=�/9 1/��*��29402

��% 0�DE��=�P�: F=��R��J�AVG��� 1�: 1��()�� .��+�" #�/�'�)"���/���@
��: ����2C% q?��� ��$�� ����G�).���EN #@" ����� �29 $� �� ����6�� .��0A�;

+�" ��'��� J�A ' �" $�D'��'�/�' �/" �����'=�D/E��= ���% /�F=� /:@>
�)��* �=�G %���2E7" ���;���.=A �� �� ��29�� ���1���'��1�N�hG�	 �6=�"44M��

�:�h u2s� �� �4��$�� �E � %��h% �^��� B� M�/:4+2/E7"� /;/" i�����/�� .
����6��#G�����)=�X+�" ��'��2=�9 1�� J��* 2/: �2C% M�2���/�'�/: ��� �

h4�EG),� ��4D(	 \�4��2: .

����$  �4� ���� !1 @<	> ) �� )�9B�4�9C3(

__________________________________________________________________
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2- ARCH=Autoregressive Conditional Heteroskedasticity.  
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__________________________________________________________________
1- ARCH.  
2- Engle.  
3- Bollerslev.  
4- Black.  
5- Christie.  
6- Nelson.  
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__________________________________________________________________
1- Leverage effect.  
2- Symmetric.  
3- Engle and Ng.  
4- Asymmetric.  
5- Pagan and Schwert.  
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__________________________________________________________________
1- Threshold ARCH.  
2- RabemananJara and Zakoian.  
3- Zakoian.  
4- Glosten, Jaganathan and Runkle.  
5- Daily Logarithmic Returns.  

Archive of SID

www.SID.ir



/0��1��  2� ��31�� ��&3 ��4�50 6���� �����0 7� �... "$" 

)9�4" ���;�6)i=1,2,…,5 ����� \2��" �Y6:��.Z �	 �Y6:(Giβq�2)" 1�$�� 
$%� ��i��� .

F4�����
������ �7���� ��5��� 	������ 
����� '���»M��&�KJ�A«R02"$A ��)�� ARCH-LM �/�� 1�/: ��C� .X��/)=
 02"$A $� >��, ���(h% �� '�� m/�)f")?/�G%�G�/�G...(�� J�A �2/C% #4/Y" 

1��� '��'�� ���/�� 1�2/� 1��()/�� ��2/" �=�"$ '.i/:2� /� +�/" �$��/� �
EGARCH-M 1��� �� '����'=�"$ �=�$%� 1�%� �� �RSTR �	 RSUV �/C2	 �/� 

�� 1��"AF��� 1�2Y= ����67" .�/).��#+�/" �/" M�/NOP� �/� }/Ys6" ;+�/" �2 
J�AK-����E=)S(G1�2��;�)=�� X4��� 1�: ��2 :+�" _��� �� ��%���1�:G�&�

 Y6:��.Z % �Y6:�(6" �2�1���� .��C� ��'� �% 02"$A -2�7" �: ;��/=� 1$��/�#
�&� %�)��Y6:��.Z % �Y6: �(6" M��&(�/=����� z��� .+�/" �/�'��2=�/9 1�� J�A 

�� ��29�� �� �1����	 %44M�� �� 1�N�h$�� �"�6=�" .� ���� �, #G�/)=�>/��, XG
E"@��� #>��h EP�4�6:�Y= 0�6 .����6��#G�%�1�6N �� �7 �s" ��2" ������$�� �=%�

 : ��@>R��$ %��1�%� �(	?4@� 1�: �	 �	 ��44�: M���h �� �4��$�� �EGP�
+��RSUV +�)6; �2: .+�"$��%� �1+%� G�E= J��*��)R%R(V+�" %$/�1�%� �

J�A -%�K�E= -���)V(S��%��� ��� 1�: .�)=�� $� >��, X�+�" #���41�/: ��2
��� :1�%� �� �Z�*RSTR �	 RSUR q�2)" 1�$�����Y6:(6" �2��/�� 1�G��

$��%� �1-%� G��$���'�� �/�$%� q�2)"'�Y6/: G/@� �Y6/:%� % �Y6[ �/� �2/P
����67"'(6" ���� 1�2� :�&�(6"�yY6[@� ���<� �	#�1�2� ���!"��� .�/)=�X

$� >��, ��%���+�" ��+%�C ��R��O9��� 1�: .

__________________________________________________________________
1- ARCH-effect.  
2- GARCH-M(1,1. 
3- EARCH-M(2). 
4- TARCH(1). 
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�[= % ��Z NA NA EGARCH-M(2G 2) K
C�D=�@��Y6[ NA LS -

��� M�2gj"��NA NA EGARCH-M(1G 1) K

���� M�<����Y6:%�G�Y6:��.Z@��Y6[ EGARCH(1G 1) 
0H�� ��)���"% �2: 1�$�� 

z��� �Y6:��.Z % �Y6:%�
��� �����.

;=���4� <��'�Y6:��.Z @��Y6[G���Y6: GARCH(1G 1) 
0H�� ��)�� �" 1�$�� % �2:
@� % �Y6[ �/� �Y6/:z��/� 

��� ����� .

<�� M�2gj"'
�Y6:G@��Y6[G
�Y6:%�G�Y6:��.Z

�� �Y6: EGARCH-M(1G 3) 0H�� �"�Y6:��.Z % �2:
��<� �	#����.

1��%��� '��)(=�NA NA EGARCH-M(1G 1) K
)��?4)�O� %?4NA NA EGARCH-M(2G 1) K
;�=� '��<��'NA @��Y6[ EGARCH-M(2G 1) K

#4:�" M�A.k	 %4M�< NA @��Y6[ GARCH-M(1G 1) K
: ��2"4E4���NA NA ARCH-M(2) K

;$�%�['NA 
�Y6:%�G���Y6:G

�Y6:��.Z 
EARCH-M(1) 

0H�� �"�Y6:��.Z % �2:
��<� �	#���� .

BY6" :�=�$%� �=�"$ '�� M�NOP� _��������4�%�-�= ��<�� $2�2�� ��%������ 1�: .

P4�6"�  �"��
� $� �������� �7 �s" #�$%� �&� �2C% ��'�)(� �89�: 1�$�� �'��h4�E

� -�.����� 1�2� 0�� .�C2	 �� �� �2C% =�DE��=���%��F=+�" �� �/�'�/7� �$�
�)"4�����1H�% -�.� ��$�� �� G+�" $� ��'��2=�9 1J�A )��% 0�DE��=�P�: F=��(

//��0��//!)" M�2//�//� 1�//: 1��()//�� 0��//!)"�= ��//�� .�//)=�+�//" $� >//��, X

__________________________________________________________________
RK� �, -�E	 �� �67" ~s� ��W��� 1�: �)��* �Q= �� ���� .
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J�AK-��E=���,�;/(6" �/&� $� ��/�$%� ����/67" '1�%� �� �Y6/:��.Z % �Y6/: 
RSTR �	 RSUV ��� 1�2� .���';�	 +�)644�: ��� ��: �� 1�: ��k489�: l

�%� �� -�.��+�� >RSUV �!" �� �1�%� �� �DRSTR �	RSUR G�&�$%���'�/)(� 
89�: ��;>G��}=%� 1�%�RSTR �	 RSUR }=%��� 1�%� %RSUV(	?4@ 1�/: 

��� :�E= J��* +�" }=%� 1�%� ����Y"4(6" �&� #�����67" ���Y6: ��� 1�2� G
��� �, �;}/=%��� 1�%� �� RSUV J�A +�/" K�/E= -����/, �;/(6" M��/&� $� �

��$%�'�%� ��)(� >)�Y6:G@��Y6:%� % �Y6[ (��� 1�2� .���'<k	 /��j	 % �/4>
�4�)[G��$%� M��&�'-�.� 1�$�� �� �)(� G��(	?4@ �6� �$�� % 02"$A B����1�/: 

��� :�)=�\2��" X���&� �2C% ����67" �Yn" $%� /�'��� �/)(� % r2/Z �76/�
;C�D= �76� % ����](6"��6� �� ����67" �0�7" e��f)�� BG;�=� '�/� </��'G

#4:�" M�A .k	 %4% M�<;$�%�[']/(6" % �Yn" ����67" ��&A��6/� �� ��=�/; B
'<���4�G���� M�<���<�� M�2gj" %'�/�� 1�2� .>/��!"��Go4/� �/=2* �/&� 

�� ����67" �=�$%� 6� ��� B��^);M�2gj" % ���G�[= % ��ZG��� M�2gj"��G
1��%��� '��)(=�G)��?4)�O� %?4G: ��2" %4E4���(�/�� 1�[/= 1���[/" .
#�����6�G% �)(� '��$%� ����67" M��&� 84f[	 �� p2Ek" �� �/� �4*��/;'0A��

���"�� M�E4Eg	 ���*'G���$�� lD; 0�@"� '�� �� M�/NOP� >/4�j	 $� �/:�= 
��$�� �45�� �� �; �):�� �2C% 0���� ����.� I��%� ��$�����;���� M����" .
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����"Q5	1 J�	�  L��"R 
02"$A '��C� '���ARCH-LM $� -�.� �=�$%� 1�$�� )RT(�/� �/4�)" 0�2/6N

��� 1�: 1��()�� �)D��% .0�E� �=2*� +%�C �� �; R1��� �"�2:G�=�$%� 1�$��
-�.� )RT(G��� J�A �&� '���� .

;�)GS�4�� !H	I J�	�  ��5��ARCH-LM !1 @<	> � ���� �� �����9BT4�9C3 

ARCH Test : 
F-statistic 42. 82789  Probability 0. 000000 
Obs*R-squared 200. 4680  Probability 0. 000000 

Test Equation : 
Dependent Variable: RESID^2 
Method: Least Squares 
Date: 12/31/05 Time: 20: 57 
Sample(adjusted): 6 3057 
Included observations: 3052 after adjusting endpoints 
Variable Coefficient Std. Error t-Statistic Prob . 
C 0. 117536 0. 017409 6. 751508 0. 0000 
RESID^2(-1) 0. 111363 0. 018107 6. 150444 0. 0000 
RESID^2(-2) 0. 131522 0. 018070 7. 278515 0. 0000 
RESID^2(-3) 0. 004650 0. 018227 0. 255120 0. 7986 
RESID^2(-4) 0. 128401 0. 018070 7. 105768 0. 0000 
RESID^2(-5) 0. 047057 0. 018107 2. 598797 0. 0094 
R-squared 0. 065684  Mean dependent var 0. 203177 
Adjusted R-squared 0. 064150  S. D. dependent var 0. 926074 
S. E. of regression 0. 895878  Akaike info criterion 2. 619939 
Sum squared resid 2444. 712  Schwarz criterion 2. 631781 
Log likelihood -3992. 027  F-statistic 42. 82789 
Durbin-Watson stat 2. 008851  Prob(F-statistic) 0. 000000 

BY6" :�=�$%� �=�"$ '�� M�NOP� _���������4�%-�= ��<�� $2�2�� ��%������ 1�: .

0�E� �=2* � +%�C �� �; V1���[" �/" �2/:G�/=�$%� 1�$�/� �)D/��% �/4�)"
-�.�)RT(G1�%� >; M����[" ���7	S�W� �/�� 1�2� .J�A +�/"K���/E= -�)R(

��%��� z; ��4D� '�67" ~s� �� 1�:)s�1��/"A �/� �w�6)" '�67" ~F(����/67"
��� .
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;�)GS34�� !H	I J�	�  �����
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Dependent Variable: RT 
Method: ML - ARCH 
Date: 04/25/05 Time: 17: 07 
Sample(adjusted): 2 3057 
Included observations: 3056 after adjusting endpoints 
Convergence not achieved after 100 iterations  

Coefficient Std. Error z-Statistic Prob . 

SQR(GARCH) 0. 338246 0. 061748 5. 477849 0. 0000 
D1 -0. 061741 0. 022278 -2. 771448 0. 0056 
D2 -0. 020150 0. 023030 -0. 874966 0. 3816 
D3 0. 005865 0. 022985 0. 255147 0. 7986 
D4 -0. 041640 0. 023497 -1. 772124 0. 0764 
D5 -0. 055723 0. 024181 -2. 304417 0. 0212 

AR(1) 0. 382531 0. 015000 25. 50179 0. 0000 
Variance Equation 

C -2. 796272 0. 023375 -119. 6289 0. 0000 
|RES|/SQR[GARCH](1) 0. 424590 0. 022940 18. 50870 0. 0000 
RES/SQR[GARCH](1) -0. 015593 0. 017268 -0. 902999 0. 3665 
|RES|/SQR[GARCH](2) 0. 496136 0. 013689 36. 24279 0. 0000 
RES/SQR[GARCH](2) -0. 085620 0. 013516 -6. 334677 0. 0000 
|RES|/SQR[GARCH](3) 0. 398628 0. 018019 22. 12245 0. 0000 
RES/SQR[GARCH](3) 0. 161594 0. 012033 13. 42965 0. 0000 

R-squared 0. 057148 Mean dependent var 0. 103240 
Adjusted R-squared 0. 053119 S. D. dependent var 0. 450545 
S. E. of regression 0. 438416 Akaike info criterion 0. 849280 
Sum squared resid 584. 6982 Schwarz criterion 0. 876881 

Log likelihood -1283. 701 F-statistic 14. 18319 
Durbin-Watson stat 2. 289111 Prob(F-statistic) 0. 000000 

Inverted AR Roots 0. 38 
BY6" :�=�$%� �=�"$ '�� M�NOP� _���������4�%-�= ��<�� $2�2�� ��%������ 1�: .

0�E� �=2*�� �; � +%�C S� %y�" 1���[" �2:G�=�$%� 1�$�� �)D��% �4�)"
-�.� (Rt)G+%� 1�%� �� M����[" ���7	VT|T -%� 1�%� �� %V�� �/�� 1�2� .

���E= J��* +�")R(��%��� z; ��4D� '�67" ~s� �� 1�:)�w�/6)" '�67" ~s�
 1��"A ��F(��� ����67" .
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Dependent Variable: RT 
Method: ML - ARCH 
Date: 04/18/05 Time: 12: 48 
Sample: 1 2797 
Included observations: 2797 
Convergence achieved after 35 iterations 

Coefficient Std. Error z-Statistic Prob . 
SQR(GARCH) 0. 209325 0. 036241 5. 775918 0. 0000 
D1 0. 001682 0. 013241 0. 127029 0. 8989 
D2 -0. 015703 0. 013740 -1. 142795 0. 2531 
D3 0. 007339 0. 012488 0. 587637 0. 5568 
D4 -0. 027982 0. 014379 -1. 946044 0. 0516 
D5 -0. 009791 0. 015621 -0. 626772 0. 5308 
Variance Equation 
C 0. 005121 0. 000223 22. 94804 0. 0000 
ARCH(1) 0. 277902 0. 010579 26. 26936 0. 0000 
GARCH(1) 0. 763107 0. 005922 128. 8503 0. 0000 
R-squared 0. 012616 Mean dependent variance 0. 083947 
Adjusted R-squared 0. 009783 S. D. dependent variance 0. 384271 
S. E. of regression 0. 382387 Akaike info criterion 0. 615125 
Sum squared resid 407. 6603 Schwarz criterion 0. 634227 
Log likelihood -851. 2527 F-statistic 4. 453020 
Durbin-Watson stat 1. 438777 Prob(F-statistic) 0. 000022 

BY6" :M�NOP� _������=�$%� �=�"$ '������4�%-�= ��<�� $2�2�� ��%������ 1�: .
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Dependent Variable: RT 
Method: ML - ARCH 
Date: 04/20/05 Time: 06: 42 
Sample: 1 260 
Included observations: 260 
Convergence not achieved after 100 iterations 

Coefficient Std. Error z-Statistic Prob . 
SQR(GARCH) 0. 923090 0. 245997 3. 752443 0. 0002 
D1 -0. 361062 0. 184609 -1. 955821 0. 0505 
D2 -0. 476101 0. 169769 -2. 804407 0. 0050 
D3 -0. 407301 0. 173514 -2. 347376 0. 0189 
D4 -0. 320067 0. 170215 -1. 880376 0. 0601 
D5 -0. 200292 0. 163532 -1. 224792 0. 2207 
Variance Equation 
C -1. 684569 0. 142488 -11. 82256 0. 0000 
|RES|/SQR[GARCH](1) 0. 495577 0. 100196 4. 946064 0. 0000 
RES/SQR[GARCH](1) 0. 338785 0. 063588 5. 327825 0. 0000 
|RES|/SQR[GARCH](2) 0. 708105 0. 099431 7. 121564 0. 0000 
RES/SQR[GARCH](2) 0. 049271 0. 080784 0. 609909 0. 5419 
R-squared -0. 014027 Mean dependent variance 0. 310000 
Adjusted R-squared -0. 054751 S. D. dependent variance 0. 868038 
S. E. of regression 0. 891485 Akaike info criterion 2. 147654 
Sum squared resid 197. 8914 Schwarz criterion 2. 298298 
Log likelihood -268. 1950 Durbin-Watson stat 1. 873940 

BY6" :�=�$%� �=�"$ '�� M�NOP� _���������4�%-�= ��<�� $2�2�� ��%������ 1�: .
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