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• I worked on a couple of examples of likelihood ratio tests.

• I wrote out the ANACOVA model and then did the most common linear
model test.

• For the linear model case I considered the full model

Y = Xβ + ε

where Y is an n×1 vector of responses, X is an n×(p+q) design matrix of
constants, β is a p + q vector of parameters and ε has a MVN(0, σ2In×n).

• We partition X and β to get

X = [X1 X2]

and

β =
[

β1

β2

]
Here X1 has p columns and β1 has p entries while X2 has q columns and
β2 has q entries. The full model can also be written

Y = X1β1 + X2β2 + ε.

• We test Ho : β1 = 0 using a likelihood ratio test.

• We need two estimates of β, σ. The first minimizes the full log-likelihood

`(β, σ) = − (Y −Xβ)>(Y −Xβ)
2σ2

− n

2
log(σ2).

• The estimates are
β̂ = (X>X)−1X>Y

and

σ̂2 =
(Y −Xβ̂)>(Y −Xβ̂)

n
.

• We also need estimates of β2 and σ for the restricted model. Since that
model is also a regression model with design matrix X2 we find the esti-
mates are

β̂2 = (X>
2 X2)−1X>

2 Y

and

σ̂2
2 =

(Y −X2β̂2)>(Y −X2β̂2)
n

.
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• In both cases plug th

• It also introduces the idea of working ‘on an event An’ which has the
property that P (An) → 1.

• I stated and gave examples of Slutsky’s theorem.

• For the Gamma(α, β) model I wrote out the score function and got a
formula for the MLE of β in terms of α; this is the first step in finding
the profile likelihood for α.

• Next Tuesday I will finish profiling and finish the discussion of likelihood
methods.

• There are handwritten slides for this lecture.
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http://www.sfu.ca/~lockhart/richard/830/20_3/Summaries/L11/slides.pdf

