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 }  SSres  =||e ||2 =|| y - �y ||2 =|| y - ΡV y ||2  

� �������w�Y���� �w���   } =|| ( )I V− Ρ y ||2 =|| Ρ
V

y⊥ ||2 . ����� �
σ 2 = SSres / ( )n p− . 
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y = Χβ , e y y y= − = −° °

Χβ . 
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SSres =||e ||2 =|| y − Χ
°

β ||2 . 
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1)  8:9<;�= >µ = ΡV y ?#@�ACB
D�E�FHG >µ )= ΡV FHG y )= ΡV µ = µ I�J 9<;
= µ ∈V . 

2)  FHG >σ 2 KML F [ ( ) ]y I y
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min
β∈ℜ p

|| y - Χβ ||2 = min
µ∈V

|| y - µ ||2 =|| y - ΡV y ||2 || y - Χ Vβ ||2 ,  

W�X B�Y V ( )β = −Χ Χ ΧT T y1  Z  [β \�] ^�_�`�acb acb dUb�e�f ^ β . 
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Gauss-Markov: ½¾«�´�ª�¬ »�¿�ª�³¬ ²
cT Àµ «�Á Â�²�¬ Ã Ä�Å�Æ�Ç�È�É Ê�ËÍÌ�ÎÇ�Ä�Ä�É Ê�ËÏÇ�ÄÐ�ÎÑ�Ò�Ó�Ô�Õ�ÓÏÐ�Ê�Õ�É Ä�Ë�Õ�Î�É ÇÖÐ�Ò�×�Ø�É Ù�Õ�Ó�Ú

È�É Ç�Ù�Ô)Å�Î×�Ú�Û
 Ü'Ô)Ñ�ÈÐ�É Ý�Ó�Þ

 ß0àáÜ'Ô)ÅÈ�Ð�É Ê2Æâ�Å�ãÄÐÖÑ�Õ�É
cT äµ ÇÆË�Ê�Ð�ÉåÙSÕ�Ó�ÆæÊ�Ò�×�ÙSÓæÕ�ç ÆèÌ�Î�Ç�Ä�Ä�É Ê�é ÆêÇ�ÄÐ�ÎÑ�Ò�Ó�Ô�Õ�ç Æ

Ð�Ê�Õ�É Ä�Ó�Õ ÎÉ é ÆÞ
 

cT äµ = cT ΡV y = ( )ΡV
Tc y b y= ⋅ ë Ì�Î�Ç�Ä�Ä�É Ê�Ñ�Õ�ÓÕ�Ç�àOÛ  ìUí

cT äµ ]=cT ì ë äµ )= cT µ , ∀ ∈µ V . î�à�ïiÙ�Õ�çáð ë y )= a yT Ç�ÄÐ�Î�Ñ�Ò�Ó�Ô�Õ�ÓñÊ�Ç�É0Ì�Î�Ç�Ä�Ä�É Ê�ËñÐ�Ê�Õ�É Ä�ËÕ�Î�É ÇòÕ�Å�ã
cT µ .  ð�Ñ�Õ�Ð�ó¤Ò�Ñ�Ì�çlÕ�Ó�Ú Ç�Ä�Ð ôõ�ö�÷øcù ú�û�ü

 ýUþ
a yT )=cT µ  ÿ  aT µ =cT µ  ÿ  ( ) ,a c T− ⋅ = ∀µ µ0  ÿ  ( )a c VT− ⊥ . ý��)õ������	�5û�
 ΡV a c( )− = 0


�� ΡV a = ΡV c . 

Var(a yT )= a aTσ 2 =σ 2 ||a ||2 =σ 2 ||ΡV a + Ρ
V

a⊥ ||2 =σ 2 (|| ΡV a ||2 +|| Ρ
V

a⊥ ||2 ) 

     ÿ σ 2 || ΡV a ||2 =σ 2 || ΡV c ||2 =σ 2 cT ΡV c =Var(cT µ ). 
���Sõ��

Var(cT µ )= cT Var( µ ) c =cT σ 2 ΡV c . 
� ôú�


Var(a yT ) ÿ  Var(cT µ ) ÿ  � ö������ ����÷���� ú������ú��	�S÷�  
!5õ���ú���� ��"���÷���úSü �#��$	�%�ô�� � ��ö�ö�÷ � �	�&� ������ô�� ú a yT 
��'"�� � Var(a yT )=Var( cT µ )  

ÿ  Ρ
V

a⊥ =0, 
ú��(")��÷	�*�)ú�ô�ú��(�����¸ú�����ö�$	�S÷� ÿ  a V∈  ÿ  a aV= Ρ . 

+�,	-	.�/(0*1
a yT = ( )ΡV

Ta y = ( )ΡV
Tc y = c ΡV y = cT 2µ . 
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c T= (0,..., , , ,..., )01 0 0 . 
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