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Yijk = µ +αi + β j + ( )αβ ij +ε ijk , i I= 1,..., , j J= 1,..., , k K= 1,..., , ε ijk
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 +�, µ +αi + β j + ( )αβ ij ,σ 2 ) 
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HA :αi =0 ∀i , 

HB : β j =0 ∀j , 

HAB : ( )αβ ij =0 ∀i j, . `�a�bIc d9egf�cha�i j4k9l�m7noj4p�q/nOp�rsl�p�t4nvu�w�p�ryx�mztym7{ t�|�qhl�p�t�p4}G~4l4|�t�nO|�p9j4q }Gl4uBt�p�q �/�4�I�O�9���4�
µijk �9��� Yijk )= µ +αi + β j + ( )αβ ij , k K= 1,...,   �I�9�I�7� � �����9���4�h�O�9���=�������9�I�9� ���� I¡�¢ £�¡�¢ ¤ ¥4¦�§�¨�©  
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=∑ 0 , ª  j J= 1,...,  

β j
j

=∑ 0 ,   ( ) ,αβ ij
j

=∑ 0  ª  i I= 1,..., . 
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µijk = µ +αi + β j + ( )αβ ij Ë�Ì=Í=Î�Ï�Ì k  
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µ µ α β αβij i j ijK K K K. ( )= + + +  ⇒ = +µ µ αi iJK JK..  ⇒ =µ µ... IJK   

⇒ =µ µ... / IJK  ÐÒÑ�Ó�Ô Ï
Õ�Ö È�Ç ËØ×�ÙoÚ αi = µi .. - µ...  

     β j = µ. .j - µ...  

   ( )αβ ij = µij. - µi .. - µ. .j + µ... . Û Ú7ÜIÝ�ÙoÚ Þ9ß4ÙoÎ4Ú ÜBÌhà�á Ñ Ï Ñ ÙOÖ9ÚIÖ4Í�×�â  
 ãµ =Y...  

 ãαi =Yi.. -Y...  

 ãβ j =Y j. . -Y...  

 ( ã )αβ ij =Yij . -Yi.. -Y j. . +Y...  ä åçæ�è�é7ê�ë ì�í9î�ï ð�ñSî�ò�ó7î�ô9õ
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Yij. -Yi.. -Y j. . +Y... )2  

ö
     SStot      =     SSres      +     SSA      +     SSB      +     SSAB  

         IJK − 1       IJ K( )−1      ( )I −1         ( )J −1      ( )( )I J− −1 1  
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Yijk = �µ + �αi +
�
β j + (
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1)  ÐÒÑ MSres )=σ 2  

2)  ÐÒÑ MS A )=σ 2 + JK Ii
i

α 2 1/ ( )−∑  

3)  ÐÒÑ MSB )=σ 2 + IK Jj
j

β 2 1/ ( )−∑  

4)  ÐÒÑ MSAB )=σ 2 + K I Jij
ji

( ) / ( )( )αβ 2 1 1− −∑∑ . 
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1)  E( SSres )=
kji
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® Ã�Ã�¶ Ð (Yijk -Yij . )=( µ +αi + β j + ( )αβ ij )-( µ +αi + β j + ( )αβ ij )=0 

       Var(Yijk -Yij . ) = Var(Yijk ) + Var(Yij . ) - 2Cov(Yijk ,Yij . ) 
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� � Yij. -Yi.. -Y j. . +Y... )2  

! "#"%$ � � Yij. -Yi.. -Y j. . +Y... )=( µ +αi + β j + ( )αβ ij )-( µ +αi )-( µ + β j )+ µ = ( )αβ ij  
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