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MAXIMUM LIKELIHOOD ESTIMATION 
 

1. General Linear Model Estimation 
 

2 2, (0, ) ( , )y X N V y N X Vβ ε ε σ β σ= + ⇒∼ ∼  
 

2 2( , | , , ) ln ( | , , , )L y X V y X Vβ σ φ β σ⇒ =   (V  known) 

 
      2

2 11 1 1
2 2 2 2

ln(2 ) ln( ) ln | | ( ) ( )n V y X V y X−′= − − − − − −
σ

π σ β β  
 
      1 1 1ˆ ( )X V X X V yβ − − −′ ′⇒ =  
 
                 12 1 ˆ ˆˆ ( ) ( )n y X V y Xσ β β−′= − −  
 
 
2.  SAR-Model Estimation 
 

2, , (0, )ny X u u Wu N Iβ ρ ε ε σ= + = + ∼  
 

( )1 1 2 1( ) , ( )nu I W B y N X B Bρ ρ ρρ ε ε β σ− − −′⇒ = − = ⇒ ∼  
 
 
      1ˆ ( )X B B X X B B yρ ρ ρ ρ ρβ −′ ′ ′ ′⇒ =  
 
                   2 1 ˆ ˆˆ ( ) ( )n y X B B y Xρ ρ ρ ρ ρσ β β′ ′= − −  
 
 
Solve for ρ  by substitution into the Concentrated Likelihood: 
 
    ( ) 2

2 2 ˆmax ( | , ) ln(2 ) 1 ln | | ln( )n nL y X Bρ ρ ρρ π σ= − + + −  
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2.  SL-Model Estimation 
 

2, (0, )ny Wy X N Iλ β ε ε σ= + + ∼  
 
   ( )nB y I W y Xλ λ β ε⇒ = − = +  
 
   ( )1 1 1 2 1, ( )y B X B y N B X B Bλ λ λ λ λβ ε β σ− − − −′⇒ = + ⇒ ∼  
    
 
      1ˆ ( )X X X B yλ λβ −′ ′⇒ =  
 
                   2 1 ˆ ˆˆ ( ) ( )n B y X B y Xλ ρ λ ρ λσ β β′= − −  
 
 
Solve for λ  by substitution into Concentrated Likelihood: 
 
 
    ( ) 2

2 2 ˆmax ( | , ) ln(2 ) 1 ln | | ln( )n nL y X Bλ λ λλ π σ= − + + −  


