A R0 = (RIH6) = e "n(x~9)2/(202)TL_ -(M)"’/?f2
b) Factor the exponent in part a) as

Z—jff(x—ef - 0= = - Ly(0-6" - ;57‘(1" w2,
where §(x) = (7% + (¢ /u)u)/(r% + 0% /n) and v = (021'2/:1) /[ (r+a%/n). Let n(a,b)
denote the pdf of & normal distribution with mean s and variance b. The above
factorization shows that

f(x,0) = n(8,02/n) xn(p, %) = n(8(x),v%) xn(p, °+o%/n),

where the marginal distribution of X is n{p, r2_+02/n) and the posterior distribution of 8]x

is n(&(x),.vz). This also completes part ¢). -

123 Let t = % and § = a2, Smce (n— 1)32/0" ~ x _1» We have
(a-D/2-1 _u1)t/20 -1
f(t19) = ( t) | —Am-1t/ =l

1
N((a-1)/2)2 D/

With x(f) as given, we have {ignoring terms that do not depend on )

| -1)/2)-1 _ - ,
"y t.):x[(-l-)((u )/2) ‘a—(n-l)tlﬁﬂ%]{ E&IZ?T“ 1/5&] L

((n-1)/2)+e+1 1[(a-1)t
(I ol e}

which we recognize as the kernel of an inverted gamima pdf, IG(a,b), with & = ((n-1)/2) +a
and . .

b= [ﬂ'.’::z.l.’.'i-;-%] ' Direct calculation shows that the mean of an IG(a,b) is 1/((s-1)b), 0

| n -1 .2

E(@|t) = — = n--l
g to-l b1
Thisis a Bayes estimator of 2.

7.25' " For n observations, Y = EX; ~ Poisson(nA).

a)} The marginal pmf of Y is

@Y™ 1 a1 MBgy
m(y) = 0 T T(a) pa.\ : dA

H—a
n¥ ay1 _7(—ﬁ-!71_
W./ Avrerte AE d'\ ——735 -Dy+e) - ;ﬁ;—
. ) I TBI ﬁ 1)
(y+a 1 /(nB+ B
I‘(y—&-a)(-ﬁm—)
b) E(A|Y)=(Y+a)nﬂiimnﬁﬁ_!_ly-f-nﬂ+1(aﬂ).

2

Var(Aly) = (v + o).



& Efb Len(C) - To(k)] = 269b - P(|Z| <), where Z ~ 5(0,1)._ -
) Afeob-P(121 <)) = 205-2( e %),
¢) Hbo>1 /«J’z’i the derivative is always positive since €
5 L o) O = B[L(( o), ©)1S <K|P(S < K) + E[L((# 0), OIS > K] PE>K)

= EfL{(s, 0), C)18 < K] P(S <K) + E[L({s 0}, C)IS > K] P(S > K)

2y,

= R[L((, 0)s C)] + E[L(( ), C)IS > K] P(S > K),
where the last equality follows because C' is 8 if S > K.

The conditional expectation in the second term is bounded by
E[L((s o), OIS >K]|= E[h Len(C) — I (#)IS > K]

= E[zbeS ~Ig(#)IS > K]
>E[2ch--1]S>K] (since S>K and 15 < 1)
=2bcK~1,

which is positive if K > 1/2bc. For those values of K, C’ dominates C.



