
STA 378 Assignment 2

1. Show that if y ∼ Np(µ,Σ), with Σ positive definite, then W = (y −µ)′Σ−1(y −µ) has a chi-squared
distribution with p degrees of freedom.

2. For the usual linear regression model y = Xβ + ε with ε ∼ Nn(0, σ2In), prove the distribution of the
following F statistic for testing H0 : Cβ = t

F =
(Cβ̂ − t)′(C(X′X)−1C′)−1(Cβ̂ − t)

qMSE

You may use the independence of β̂ and ε̂, and the fact that SSE
σ2 = ε̂′ε̂

σ2 ∼ χ2(n− k− 1) as well as the
preceding problem.

3. For each of the following distributions, derive a general expression for the Maximum Likelihood Esti-
mator (MLE); don’t bother with the second derivative test. Then use the data to calculate a numerical
estimate. This can be done with a calculator.

(a) p(x) = θ(1 − θ)x for x = 0, 1, . . ., where 0 < θ < 1. Data: 4, 0, 1, 0, 1, 3, 2, 16, 3, 0,

4, 3, 6, 16, 0, 0, 1, 1, 6, 10. Answer: 0.2061856

(b) f(x) = α
xα+1 for x > 1, where α > 0. Data: 1.37, 2.89, 1.52, 1.77, 1.04, 2.71, 1.19,

1.13, 15.66, 1.43 Answer: 1.469102

(c) f(x) = τ√
2π
e−

τ2x2

2 , for x real, where τ > 0. Data: 1.45, 0.47, -3.33, 0.82, -1.59, -0.37,

-1.56, -0.20 Answer: 0.6451059

(d) f(x) = 1
θ e
−x/θ for x > 0, where θ > 0. Data: 0.28, 1.72, 0.08, 1.22, 1.86, 0.62, 2.44,

2.48, 2.96 Answer: 1.517778

Also please read pages 1-4 of the Technical Supplement, and then Section 1 (Introduction) of the main paper.


