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2)  SSres /σ 2 ~ Χ IJ K( )−1

2 . 

3)  ¨ª©-«
¬^­ ®I¯(°
±5­5² HA , SSA /σ 2 ~ Χ I −1
2 . 

4)  ¨ª©-«
¬^­ ®I¯(°
±5­5² HB , SSB /σ 2 ~ Χ J−1
2 . 

5)  ¨ª©-«
¬^­ ®I¯(°
±5­5² HAB , SSAB /σ 2 ~ Χ ( )( )I J− −1 1
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SSA , SSB , SSres Ê ¾�É SSAB
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SSA Ù SSres : 

Cov(Yijk -Yij. ,Yi.. -Y... ) = Cov(Yijk , Yi.. ) - Cov(Yijk ,Y... ) - Cov(Yij . ,Yi.. ) + Cov(Yij . ,Y... ) 
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SSA Ù SSAB : 

Cov(Yi.. -Y... ,Yij . -Yi.. -Y j. . +Y... ) = Cov(Yi.. ,Yij . ) - Cov(Yi.. ,Yi.. ) - Cov(Yi.. ,Y j. . ) + Cov(Yi.. ,Y... ) 

- Cov(Y... ,Yij . ) + Cov(Y... ,Yi.. ) + Cov(Y... ,Y j. . ) - Cov(Y... ,Y... ) 
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SSB ð SSres , SSB ð SSAB  
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SSAB ð SSres . 
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∑ Yijk -Yij. )2 /σ 2 ~ Χ K −1
2 . 
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SSres /σ 2 ~ Χ IJ K( )−1

2 . 
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5)  L A�0�:B. ENM=OD5+.+P HAB : ( )αβ ij Q�R�SDT�U	T�V Yijk = µ +αi + β j +ε ijk . WYX�Z�[	\�] T�^ SSAB _)`=V�a�T X�b/c \ a [ed ^	f gihkj�l�m�n SSres

* o mpnBq9r�n o	s l+m�t u+vkj�nDw�m�x�y�n	z|{�t }	m�~  }�w/} s rDn�~ o����@� q�rDn � k x)� �  
Zij =Yij . = µ +αi + β j + εij . , vDq9n�� εij . �	� ���	� σ 2 / K ). �Y���

SSres
* = ( ). . ..Z Z Z Zij i j
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∑∑ Yij. -Yi.. -Y j. . +Y... )2  

�D�9����� SSres
* /(σ 2 / K )~ Χ ( )( )I J− −1 1

2 . �����@�
SSAB /σ 2 = SSres

* /(σ 2 / K )~ Χ ( )( )I J− −1 1
2  
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1)  HA :αi =0 ∀i . 

)*�+	�����, ���.-/��0��
HA 1 �.��� F
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I IJ K a= > − −( ); ( );1 1 . 

 
2)  HB : β j =0 ∀j . 
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J IJ K a= > − −( ); ( );1 1 . 

 
3)  HAB : ( )αβ ij =0 ∀i j, . 
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I J IJ K a= > − − −( )( ); ( );1 1 1 . 
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 WYX�Z�[�\�]"^_T
 SSA  I -1 MSA = SSA /( I -1) F MS MSA A res= /  WYX�Z�[�\�]"^ `
 SSB  J -1 MSB = SSB /( J -1) F MS MSB B res= /  a=b�b�cdbdegf+h i%j�k%l�c

 SSAB  ( I -1)( J -1) MS AB = SSAB /( I -1)( J -1) F MS MSAB AB res= /  m;n+o�pdq�r n+s
 SSres  I J ( K -1) MSres = SSres / I J ( K -1)  t?p�r u�vw�x�y(s z|{
}�~.��~�}�~.�

 
SStot  I J K -1   
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HA §�¨ ¥ HB ¨ ¯= %± ∃( , )i j : ( )αβ ij Å 0 Æ�Ç�È�É'Ê�Ë�ÌgÍ+Î"ÏÐÆ�Ç�È�Ñ�È�Ò�Ó�Ñ

Í+Ç�Ô�Õ�Ö�Ñ�Ë�×.Ì!Ï"Ì#Í�È Ò%Ô�Ñ%Ó�Ë Ø�Ì!Ù ×.Ì�Ú�Í+Ñ%Ô�Ñ%Ó�Ú�Ì+Ë�Ç�É'Ê�Ë�ÌÜÛ
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Ñª×(ß"Ë HA Æ�Ç�È HB . à Ù Ë�Ç�È!Ò�Ê�Ë�Ç�×.á�Ë�Ë�ÇªÇ�Í+Ñ%Ô%Ô�È â'ã�Ì!Ù�ä HAB Æ�Ç�È!Ë�ÇåÖ�Ù Ë�Ñ%Ê�Ë�Ò%Ì�Æ�×.Ý!Ï"Ñ%È�Õ�Þ�Þ�ÌgÏ"Ò�Ó�ÑªÊ�Í+Ñ%ã�Ý!É�Ì�È Ï�æ  
 
2)  ç�Ì#Ë�È Æ�ÕªÚ�Í+Ñ%Ô�Ñ%Ó�Ú�Ì+Ë�Ç9ÛèÔ�ä�É�È Ú%Ñ�Í+Ñ�È é�É�Ñ%Ê�Ú�Ì+Í+Ì�Ô%È Ñ%Ô%È É'Ú�Ñ%Ó�Ï�×�ä�Ï�Ú�Ñ�Ô�â=é�Ï�ê  

w ai i =∑ 0 , u j jβ =∑ 0 , w ji ij
i

( ) ,αβ = ∀∑ 0 , u ij ij
j

( ) ,αβ = ∀∑ 0 . 
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4)  î�Ú%Ìgã%Ñ�Ò%ÑdÞ�ÑdÖ�Ù Ç�×�ä�Ï�ï�ð;ï=ñ_ò ï½Ö�ÌgË�È Æ!Ì�Ó�Ì�×.Ç�ÈóÖ
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