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Least Squares Linear Regression 
 
Important Formulas 
 

  X = µ̂ ;  2 2 2
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  Sample Covariance ( XYS ) and correlation coefficient (r) 

 

1

1ˆ
1

n
i i

i X Y

X X Y Y
r

n S S
ρ

=

  − −
= =   −   

∑  = 
1

1 1 ( )( )
1

n

i i
iX Y

X X Y Y
S S n =

 
− −  − 

∑  = XY

X Y

S
S S

1

 

 

Coefficient of determination 2r = fraction of variation in y explained by regression y on x= 
ˆVar( )
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There are alternative formulas.2

  Regression Line:  
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NOTE:  Slope of regression line m r∝  
 
 
 
  Residuals (errors):  ˆi i ie y y= − , or ˆe y y y a bx= − = − −  

2 2 2ˆ( ) ( )i ie y a bx y y= − − = −∑ ∑ ∑  
 
 

X Variable 1  Residual Plot
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X Variable 1  Residual Plot
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1   Alternate:  
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2   Alternate 2
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, and all the other formulas in your book. 


