Solutions: Test 3

(1a) The mle’sare A\ = X and » =Y. Themleof 6 = A—visd = X —

The estimated standard error of ¢ is

. /XY
se=4\—4+—.
nom

The Wald test is: reject Hy if |[W| > z4/2 where W = 6/ se.
(1b)
X-Y  85-75 10(8.5—17.5)

W = = = =25
X . 7 8.5 75 V16
\/§+X 100 T 100

SO
p —value = P(|Z] > 2.5) = .012.

(1c) Under H; the likelihood is
,C()\, l/) — e—n)\)\nye—muymv'
Under Hy, let v = A =v. Then
where . o
A = Dim1 Xi 20
n-—+m i=1 }/Z
is the maximizer, and o = n/(n +m). Then

=al+ (1 - )

A=2log (EE(/(\’VI)/)> - <ay+ f— a)v)ny (a7+ (T— a)v)m?'

Reject if A > x7 .

(2a) f(p|X) x pso f(p|X)=2p. The posterior mean is
1 2
EGIX =1 = [ pf6iX = Dip= [ 2'dp=2/3
0 0

1

Y.



(2b) We have

| 2p ifz=1
f(p|$)—{ 2(1—p) ifz=0.

1 —a= /Oaf(pll)dp= 2
implies a(1) = /1 — a. Also,
1-a= [ f6l0d=a(2-a
implies a(0) = 1 — /a. Hence,
a(X)=XV1—a+(1-X)1—a).
(c) Note that 1 — \/a < sqrtl — a. So,

Ppe A)=Pp < XvVl-a+(1-X)(1-Va)

which is
ifp>vl—a«a
PpeA)=q¢ p ifl—ya<p<l-a
1 ifp<l—y/a.

(3a) Let f be admissible. Suppose 0 ¢ C. We will derive a contradiction.
Since 6 ¢ C. Then there exists f € C that is better than #. This contradicts
the fact that 6 is admissible.

(3b) The risk is R(p,p) = p(1 — p)/(np(1 — p)) = 1/n which is constant.
It thus suffices to show that p is a Bayes rule. The posterior risk is

r= A (ﬁ _p)Qf(p\m")dp

p(1—p)

Setting dr/dp = 0 gives

f plcv / f plév

p = frac
0



Under the prior f(p) =1 we get

5 = fmc/fp|” /fp\”

fO n X— ldp

fo X1 )n X-1qp
(X+1)T
r(n+1 fo FX+1 r(n X)

I'(n+1) px+1—1(1 _p)n—X—ldp

X)Pn X) T'(n)
fo T(X)T(n— X)p 1

T(X+1)T (n X)
T(n+1)
I(X)I'(n—X)
[(n)

I(X)I'(n—X)
X nI'(n)
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I'(n)
X

n

So P is the Bayes estimator and hence is minimax.
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