Solutions

L. (a) L(6) = (6%)™ (20(1 — 6))"((1 — 6)*)™.
(b) L(0) oc §?™Fm2(1 — §)"2+2%3 Hence, with X = (Ny, No, N3),
f®|X(0 | I) o 92n1+n2(1 . 9)n2+2n382—1(1 o 6)4_1

— 6)2n1+n2+2—1(1 _ 0)n2+2n3+4—1

Hence the posterior is Beta(2n; + ng + 2, ng + 2n3 +4). Plugging in (ny, ng, n3) =
(3,6,4) we get Beta(14,18). Therefore, the posterior mean equals 14/32 = 7/16.
2. (a) MM-estimator 7' is defined by X,, = 1=F. Solving gives T'=1/(X,, + 1).

(b) We have
0(0) = Slog(l —0) +nlogh,

where S =>"" | X;.

1—-0)—0S

rg) = M1 —0)—05

() 6(1—0)

Setting £'(0) = 0 gives § = <. It’s easily verified that this stationary point

indeed corresponds to a maximum.
(c) As g: (0,1) — R with g(f) = 60/(1 — 0) is bijective, the MLE for 7 is given by

n _n
g n+S/) S

fx(z;0) = exp(zlog(l — 0) + logh).

(d) Yes, since it can be written as

(e) The optimal test is the Neyman-Peason test which rejects for large values of

L(QH X) . H?:l(l — 91)Xi¢91 B 1—6, i Xi .
L(1/4X) [l —1/4)%1/4 (1 _ 1/4) (461)".

(f) As 6, > 1/4, we have (1 —6,)/(1 —1/4) < 1 and we reject for small values of
El-ll Xi.
(g) The p-value is given by

= 3 (1+(3/4) + (3/97) = o0



d%Ee p(X) = d%/@(x)fx(x; 0)dx

—/gp(x)diefx(x; 0)dx
- / o(@)s(0: ) fx (a3 0)da = By [p(X)s(0; X)),

(a) \/ﬁ@ ~ N(0,1) Therefore

X, -0

o

P (_Za/Q < \/ﬁ < Za/?) =1-a

Rewriting gives

_ o _ o
Tp — Za/Z%w%ﬁ + Za/zﬁ .

(b) The posterior density satisfies

(0| ) Hexp <—%(Xi — 9)2) = exp (—% Z(Xz - 9)2>

i=1

1 5 0
X exp —T‘Qnﬁ +;nmn

-z,

o

P (_Za/2 < \/ﬁ

Rewriting gives that the credible interval is given by

SZQ/Q‘X:aj):l_Of.

_ o _ o
Tp — Za/2%awn + Za/zﬁ .



