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Recall: 

The simple linear regression model and be formed in the matrix form as 
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The Fitted Values and Residuals 
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Example 

 

 

 

It can be easily calculated using R as: fits=x%*%b 
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The matrix H is symmetric and has the special property (called 

idempotency): 

 

                          HH=H  

 

In general, a matrix M is said to be idempotent if MM = M. 
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Residuals 

 

 

 

It can be easily calculated using R as: Res= y-fits  
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Now 
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where 

/( 2) ' /( 2).MSE SSE n e e n     

' .SSE e e  

 

Analysis of Variance Results 

 

 



Dr. Khalaf Sultan    Regression Analysis (Stat 332) 

100 
 

 

 

hence 

' ' ' .SSE Y Y b X Y   

 

Remark: SSTO=SSE+SSR 

 

Example 

For Toluca Company example, find the SSE, SSTO and SSR 
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1
' ( ' ) 2745173  2437970

= 307203

1
SSR=b'X'Y- ( ' ) 2690348-243790=252378

SSTO Y Y Y JY
n

Y JY
n

   


 

Remark:  

SSTO=t(y)%*%y-t(y)%*%J%*%y/25 

SSR=t(b)%*%t(x)%*%y-t(y)%*%J%*%y/25 

Sums of Squares as Quadratic Forms 
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