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3.3.5 (a) pu=0. 0 =1/0? ~ Gamma(a, 3).

— Posterior:

— Bayes rule:
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— Risk of d5(X):
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— Risk of §*(X):

R(60,57(X)) = E <ni22){§/02 - 1>2 - E <ni2 _ 1>2
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Let 3>0and a — 0T,

2 2
rmoB) = g2 Tz TGO (X),

By Theorem 3.3.3, 6*(X) is minimax.
(b) The Risk of d.:
R(0,0.) = E(cY X7/o% —1)?
= E(cY —1)? =E(Y?) —2cE(Y) + 1

Hence, R(f,0.) is minimized when ¢ = 5((;/2)) = _n_ =

e %H’ i.e. 6*(X) is uniformly best

among all rules of J..
The MLE of o2 is given by dype(X) = 2 3 X2,
= R(Q, 5MLE(X)) > R(G, 5*(X)),V9
i.e. MLE is inadmissible.
(c) The Risk of d.:
R(0,6.) = E(c) (X;— X)?/o” — 1)?
=E(cZ -1 =PB(Z%) - 2E(Z)+1 (Z=) (Xi— X)*/o® ~x2_; ~T((n—1)/2,1/2))

Hence, R(6,0.) is minimized when ¢ = E?((ZZQ)) = (n_l)g;;(n_l) = n%q, ie. §(X) = n%rl (X —

X)? is uniformly best among all rules of 4.
For 6MLE(X) = %E(XZ — X)Q and 52 = ﬁ Z(Xz — X)Q,

R(9,6mre(X)) > R(0,0(X)), R(0,5%) > R(0,6(X)) V0,
So they are both inadmissible.

3.3.7 X ~ Poisson(\), m(\) = Gamma(1,1/k).

- posterior
(M) o< p(z|N)m(N) o Ae e ME
o \Te—(A1+1/k)
= Mz ~ Gamma(X + 1, 1+ 1/k)
- Bayes rule:

E [(A _ADZ |X] = a?E(1/\X] — 2a + E(\|X)

—55(X) = argmin E [(A — 1)2/A[X] = E(l/l)\|X)



where
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R(0,X)=E (Q_AX)> = Var(X)/\ = 1
Let k£ — o0,
1
7’(7'[',(53) == m — 1= R(G,X),

By Theorem 3.3.3, § = X is minimax.
3.4.3 n = h(0) = dn/df = 1'(9), d0/dn = 1/h'(0) = 1/h'(h=1(9))

(a) the Fisher information is given by
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(b) By(6) = (O /1,(8).  By(m) = ylm)/1y(n).
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3.4.5 (b) Similar to 3.3.5(b), 62 = %‘FQ > (X5 — o
62 =Y (Xi — po)?, including 63 = = 3°

)2 is uniformly best among all estimates of the form
(X; — po)?. Thus, 62 is inadmissible.



