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ECON 452* -- Important Matrix Formulas from Notes 9 and 10 
 

Important Matrix Formulas for Classical Linear Regression Model
 
• The population regression equation (PRE):  
 

uXy +β=      by assumption A1 
 

0)Xu(E =     by assumption A2: zero conditional mean errors 
 

N
2I)Xu(V σ=    by assumption A3: spherical errors 

 
• OLS estimator of coefficient vector β:  
 

( ) yXXXˆ T1T
OLS

−
=β  

 
• OLS estimation criterion: 
 

Minimize   = ûû)ˆ(RSS T=β ( ) ( )β−β− ˆXyˆXy
T

  
{β }         =  ˆ ββ+β− ˆXXˆyXˆ2yy TTTTT

 
• OLS normal equations:  
 

yXˆXX T
OLS

T =β  
 
• OLS sample regression equation (SRE):  
 

ûŷûˆXy +=+β=   
 

where 
  

β= ˆXŷ    
 

β−=−= ˆXyŷyû    
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• Sampling distribution of : OLSβ̂
 

Mean of : depends on assumptions A1 and A2 OLSβ̂
 

( ) ( ) β=β=β OLSOLS
ˆEXˆE  ⇒   is an unbiased estimator of β  OLSβ̂

 
Variance-Covariance Matrix of : depends on assumptions A1, A2, A3 OLSβ̂
 

( ) ( ) ( ) 1T2
OLSOLS XXˆVXˆV −

σ=β=β  
 

• Unbiased estimator of :  2σ
 

KN
ûû

KN
)ˆ(RSSˆ

T
OLS2

OLS −
=

−
β

=σ   
 

where   
 

( ) ( )OLS

T

OLS
T

OLS
ˆXyˆXyûû)ˆ(RSS β−β−==β  

    =  the residual sum of squares for the coefficient estimator  OLSβ̂
 
• Unbiased estimator of ( )XˆV OLSβ :  
 

( ) ( ) ( ) 1T2
OLSOLSOLSOLS XXˆV̂ˆV̂XˆV̂ −

σ==β=β  
 
• Test of q linear equality restrictions on the coefficient vector β:   
 

H0: Rβ = r ⇔  Rβ − r = 0
H1: Rβ ≠ r ⇔  Rβ − r ≠ 0

 
• OLS Wald F-statistic:  
 

( ) ( ) ( )
q

rˆRRV̂RrˆRW
q
1F

1T
OLS

T

OLSW
−β−β

==
−

  ~   under H]KN,q[F − 0  
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