
STAT611 Homework 5 Due November 1, 2007

1. Consider the model y = Xβ + ε where ε ∼ NT (0, σ2I). Suppose rank(LK×q) = q and L′β is

estimable. Let M be any other full-column rank matrix such that L′β = 0 ⇐⇒ M ′β = 0.

Prove that
(L′β̂)′(L′(X ′X)−L)−1L′β̂

qσ̂2
=

(M ′β̂)′(M ′(X ′X)−M)−1M ′β̂

qσ̂2
.

2. Recall that the Working-Hotelling 1−α confidence band for the mean function in simple linear

regression is given by

β̂0 + β̂1x±

√√√√2(F2,T−2,1−α)σ̂2

[
1

T
+

(x− x̄)2∑T
t=1(xt − x̄)2

]
.

Prove that

P (β0 + β1x contained in the confidence band ∀ x ∈ IR) = 1− α.

3. Consider the model y = Xβ+ε where ε ∼ NT (0, σ2I). Suppose rank(LK×q) = q and L′β = τ

is estimable. Show that the level α F -test of H0 : τ1 = · · · = τq will lead to rejection of H0 if

and only if there exists a contrast c1τ1 + · · · + cqτq whose simultaneous 1− α Scheffé interval

excludes 0.

4. Consider the model y = Xβ + ε where ε ∼ NT (0, σ2I). Provide an expression for a 100(1 −
α)% confidence interval for σ2.
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