
Likelihood Ratio Tests 

D1, . . . , Dn
i.i.d.∼ Pθ, θ ∈ Θ,

H0 : θ ∈ Θ0 v.s. HA : θ ∈ Θ ∩Θc
0,

G = −2 ln
(

maxθ∈Θ0 L(θ)
maxθ∈Θ L(θ)

)

= −2 ln

(
L(θ̂0)
L(θ̂)

)

= −2 ln L(θ̂0)− [−2 ln L(θ̂)]

= Difference in chi‐square tests for goodness of fit, 
   df = difference in df 



G = Difference in chi‐square tests for 
goodness of fit 

And G0 −G1 = G

L(µ, Σ) = |Σ|−n/2(2π)−nk/2 exp−n

2

{
tr(Σ̂Σ

−1
) + (x− µ)′Σ−1(x− µ)

}

G = −2 ln L(θ̂0)− [−2 ln L(θ̂)]

= −2 ln L(Σ(θ̂0))− [−2 ln L(Σ(θ̂))]

G0 = −2 ln L(Σ(θ̂0))− [−2 ln L(Σ̂)]

G1 = −2 ln L(Σ(θ̂))− [−2 ln L(Σ̂)]



G = G0 – G1 

Under H0, G has an approximate chi‐square  
distribution for large N. Degrees of  
freedom = number of (non‐redundant, linear)  
equalities specified by H0.  Reject when G 
is large. 


