Solutions

1. (a) Write D, for all data. Then

L(0 | D,) = [ fo(X:,Y;) = exp (QSX - %SY) .

i=1

Here, Sx = Z:.L:l X; and Sy = Z?:l Y;. The loglikelihood equals

1
6(9, Dn) = QSX - 553/

Differentiating and equating to zero gives

K(Q,D ) Sx+925y—0

which implies §? = Sy /Sy. We need to have § > 0, the loglikelihood is concave,

thus é) = \/Sy/Sx.

(b) From part (a) the factorisation theorem immediately implies that (S, Sy) is suf-
ficient for 6.

(c)
16) = ~EC(0 | D) = BV = o [ [ye e dady = .
(d) 0 and 1/1(0) = 6%/2.
2. (a)

[0 0] xz =0 1[:0( )OO)(Q)

%l’—‘

m(0 | ) oc L(9)m(6) ox 0~ "1[x(n>,oo)(9)-9 500y (0) = 07T T Lo 8,00 (0).-
This gives o, = a +n, B, = max([x(), 3).

(b) We need to solve for fﬁcp (0 | z)df = 0.95. That is, with slight abuse of notation,
P(Par(ay, 8,) < c¢) =0.95. Thus 1 — (8,/c)* = 0.95, from which it follows that

(B,/) — 0.05.
/:o (0| £)df > /Okw(e | 2)d6

(¢) We choose H; if
Equivalently, choose Hy if [°m(6 | )df > 1/2. Thus

(%) ' > 1/2.

As Xy > B, we have 8, = X(;) from which the claim follows.



3.

4.

(a) The NP-test is most powerful. The test statistic is given by

LGNS ) ECDPTISS

Hence, we reject for large value of

n

1ogHX (1-X Z(logX +log(l — X3)).

=1

Py—1(1/2 —c < X7 <1/2+¢) =0.05.
Under 0 =1, X7 ~ Unif(0,1). Therefore, this leads to 2¢ = 0.05 which gives

c = 0.025.
ii. The power is given by (simple alternative)

f1/2+c

1/2—c

2)101y(2)dx

Pps(1/2 —c< X, <1/2+¢) =

N

(1l — x)dx

A primitive of the integrand is given by G. Hence, the numerator equals
G(c+1/2) — G(c — 1/2). The denominator equals 1/6. Combined, this gives

the stated result.

(a) Z; = X1/o ~ N(0,1). This implies that 072, X7 =
tion does not depend on o.

(b) >°.Z% ~ x2. Hence, with U = Y. X?

>, Z2. The latter distribu-

P (Xi,a/Q < O'izU < Xi,l—a/?) =1—a.

U U
P 5 <o< 5 =1—-a.
Xn,l—a/Z Xn,a/Q

Equivalently




