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1. Fama,1965 
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1. Random Walk Hypothesis (RWH) 
2.�Lo & Mackinlay variance ratio test (LOMAC)  
3. Chow & Denning multiple variance test (CD)  
4. Belaire- Franch & Contreras Variance Ration Test   
5. Richardson – Smith variance Ratio Test  
6. Bootstrapping kim Variance Ratio Test  
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1. Weak Form Efficiency 
2. Semi-Strong Form Efficiency 
3. Strong Form Efficiency 
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1. Bachlier  
2. Chartists  
3.�Lo & Mackinlay,1988 
4. Richardson & Smith  
5.�Joint Tests 
6. Wald  Statistics 
7. Chow & Denning  
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1.�Buguk & Brosen, 2003   � 
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3. Warthington & Higgs, 2004 
4. Belaire – Franch & Contreras, 2004  
5.�Wright, 2000 
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4. Kim, 2006 
5. Cvetkovic, 2007 
6. Charles & Darne, 2009 
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1. Identical Independent Distribution (IID)  
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1. Filter Rule 
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1. Multiple Variance Ratio (MVR) 
2. Sidak,1967 
3. Hochberg,1974 



 

�

��������.	�/���1/��X.�38�D�	1�<�	.J�4�����3�4cR�34aaa��

 

���

Pr[max( ,..., ) ( ; ; )] ( ) ( )
m

Z Z SMM m Nα α≤ ≥ −= = =7
( ; ; )SMM m Nα=�f����j�TO��H�	����A��H��(�����A�	O�2���y��M�H�$

m����2��� �NC���O'��RT���Fa��	����0A��H	T
��Q�	��A@�Mα������A���A'
��� ��I� R	�62�� 	�O�� 	����2�� f����� j�TO�� ���N�� ��	�(�� H�Q	��[� G�H������

�2I�� �/��� �)��U�� A@�M� �	� `�)-�$N ��� A'�� ������ A�����H������� ��� 	��
�/���0�X��$O��������������

*lim ( ; ; ) ( )
T

SMM M Z
α

α
→∞

∞ =
7

="��

�O�T
�RT����/��	�����-MVR ��(��E��*�T������	�(��E3L���I��y��M���(��+<z����
���N����(� SMM ����N����	�(�������	���f�2/�SMM���L���TC="�F���A�	�����/�
�G

,�4���OD��	��/2X	������E(N���	�a����O�T
�f�2/�LOMAC��f�'2M�cOV� &O�X���
AV����$O��v�SV��6D�+�J�V�R�)2X�	���/���f��zO��H�L��G�T
�_D��	�����-��O

�xV�N���M�*�H�	��/��	�A�������C`�S�����N����	�(��0�/����/2<$����F�H�	��
�O�T
� T� �2���� ��� H��<�� ����I_��(�� +�J�V� ����� �	� ,O���� �M�� ����� H�$�

ARF=CA�� GR��4�� �O�T
� 0a���MVR���� ���<'$��� 5������ f�#X� �2���� ����� �	
�f��������A��,��(��0�V	�Z��H�L����'Q��	O�(Schindler, 2010)G 

 �H�L��uL������QO�� �����/�'*��3D�V�b��a����/�α���/�������(��H��Z =����
	O���$O����T���OD���

*

*

( ) ( ; ; ) ( )

( ) max ( ) ( )i

Z q SMM m

Z q Z q

α± ∞

=

=

=

=!
=;

 
��g��g+�a5�JD��
	.�4���=�
�QQ5�2�	�.�g���4��

� f��� �	� A�'�� �� �O�	��n��=99=��2��� �O�T
� b�� ���
� ������ �&��@��
�����		��P����T�~�X���

                                                                                                                
1. Studentized Maximum Modulus (SMM) 
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1. Sidak,1967 
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1.Wright, 2000 
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