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Oppgave 1

N (N > 100) independent observations Y1, ..., YN have normal distributions with the same
variance σ2.

EY1 = µ1 = β1 + β2,

EY2 = EY3 = ... = EYN = µ = β1,

where β1 and β2 are parameters of interest.

a) What is the design matrix X?

b) Using the simple rule of thumb hii > 2p/N show that the first observation (and only it)
is highly influential (here H = [hij] is the hat matrix, and p is the number of parameters,
p = 2).

c) Find the maximum likelihood estimator of β = (β1, β2)
T .
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Oppgave 2

X1 and X2 are two independent random variables having the same distribution with the pro-
bability density function

fX(x; θ) = θxθ−1I(0,1)(x), θ > 0.

Let Y = max{X1, X2}.

a) Does the distribution of Y belong to the exponential family?

b) Show that

E ln Y = −
1

2θ
.

Oppgave 3

Consider the following GLM: Y1, ..., YN are independent, N = 2n; Yi ∼binomial(ni, πi), i=1,...,N
(ni are known); β = (β1, β2)

T are parameters of interest;

ln
πi

1 − πi

= xT
i β,

where the design matrix has form

X =
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a) Find the score vector (in terms of Yi, ni, πi, ai, ci) and show that b1 does not depend of
Yn+1, ..., YN while b2 does not depend of Y1, ..., Yn, where b = (b1, b2)

T is the maximum
likelihood estimator of β = (β1, β2)

T .



TMA4315 Generalized linear models Side 3 av 3

b) Find the information matrix and show that the method of scoring for b has the form
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