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241 (a) ZilYi~ N+ p2 (i - o), 0?1 = %) =

E(Zi|Y:) = 1 + p—(Yi — o)
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B(Z21Y) = Var(Z 1) + EAIV)E = (1= )02 + [ + 02 (¥ = o)

g
B(ZYY:) = ViE(ZY:) = Y, [m +p 2%~ m}

(b) (Zay)NN(M17M270—%aO—%7p) =

2.4.17 By example 2.4.6, (Z;,Y;) ~ N(u1, 2, 0%,03,p). Let W = Zi;l‘“ Vo= Yict2 o that

oy

(W, V) ~ N(0,0,1,1,0.5), W[V ~ N(V/2,3/4)

The probability that E(Y;|Z;) underpredicts Y; is

ag
Pr(E(Y;|Z;) <Yi[Y; > 2) = P | pa +p;f<zi —m) <Y

-

_p P(Zi—M1)<Yi—,u2 Yi—,u222—ﬂ2}
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It 1] PW/2<V,V>1/2]

=r 2W<V‘V>2]_ PV > 1/2

I Sl f@)dwde [ T() [J7 fwle)du] o

flof? fv)dv f1o/02 f(v)dv

where

2v B B )= 20—v/2) g’
/OO fwlv)dw = Pr(W <= 20|V =v) = ® (3/4 ) = ®(V3v).

Therefore,

flo/OQ (I)(\/gv)f(v)dv
f1o/02 fv)dv

RS RO

B f1/2 fo)dv — —

Pr(E(Yi|Zi) <YilYi =2 2) =




2.4.18 (Z;,Y;) ~ N(u1, p2, 02,03, p) where

pe=E(Y)=E(B1 + 22 +¢€) = b1+ Bopu
o3 = Var(Y) = Var(B1 + 327 + €) = B307 + o*

B Cov(Y, Z) B Cov(pr + 02Z +€,7Z) B ,6’20% B Boo1
0102 0102 o102 /B30% + o2

Observe S(X) ={(Z;,Y;): 1 <i<m}U{Y;:m+1<i<n}.
Let T = (Tl,TQ,Tg,T4,T5) where

_ _ 1o~ o 1 =0 1
T1=Z,T2=Y,T3=n22i,ﬂ=n2n,T5=n§;Zm.
1= 1= 1=

- E-step:
E(Zi|Yi) = m +P (Y 1i2)
=1+ 535%22 5 (Y — B — Bopur)
E(Z}|Y;) = Var(Z|Y;) + [E(Z|Y:)]?
2
= (1= ot [+ p 220 - )|
2 9 2
6201 +[N1+ﬁﬁ2 L (Y; — b1 — 52#1)]
501 +
E(Z:Y;|Y;) = YiE(Zi|Y;)
B0
=Y [Ml-i-ﬁ% %2; 5 (Y — B — ﬂ2ﬂ1)]
- M-step:
E(Th) = E(Z) =, E(Ty) = E(Y) = 1 + P2
B(T) = £ (2 3022) = B(Z%) = ot + 4t
E(Ty)=E (; ZYiQ = E(Y?) = B501 + 0% + (b1 + o)
E(T5)=FE (Tll ZZzYz> E(YZ) = 307 + p1(B1 + Bopin)
Then

A(0) = Eg(T) = (11, B1 + Bopr, 07 + 113, 5307 + 0% + (B1 + Bopn)?, Boot + 111 (B1 + Bopn))

Solve the following to get Opeqw-

A(Qnew) = Lo, (T(X)‘S<X))



3.2.2 X;,---, X,, ~ Bernoulli(d), 6 ~ Beta(a, 3), 0p = E(0) = a/(a+ )

m(0]x) oc p(z|0)m(0)
o 02 Xi(1 — )T X gerl(1 - g)!
x @5t — g5+ L Beta(S 4+ a,n+ 6 — S)

Since (0, a) is the quadratic loss,

R a+ S
QB:E(Q‘X):TZ-FO["‘ﬂ
a+f o n -

- : +
n+a+f a+f nt+a+p
If§ ~U(0,1) = Beta(1,1),  0p(X)= el

3.2.3 - MLE ) ) ) )
Ovre =X, dure =q(0ure) = X(1

- Bayes

1
ip = Ela®)/X] = [ 001 = 0)x(0)a)as

~X:w90+(1—

(Let S = ZXZ)

w)X.

_X).

F(n+a+ﬁ) ) /1 05+a(1_9)n+ﬂ*5d0

T TS+l (n+B-S

L(n+a+5) 'S+a+1)I'(n+8-S+1)

T T(S+al(n+p-5) T(n+a+6+2)

B (S+a)(n+p8-29)
 (ntat+pfnta+pf+1)
. R R a+8S)(n -5
(a+S)(n+3-29)
m+a+8)2n+a+6+1)

s —q(0p) = —

3.24 A=0/(1—-0) & 0=)/(1+)).

< 0= gp# q(0p)
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3.2.9 (a) Posterior risk 7(0|x) = E(I(0,0)|z), r(1|z) = E(I(0,1)|z). By Proposition 3.2.1, the Bayes rule
is then
0*(X) = 0 (“Accept bioequivalence”) if r(0]z) < r(1]z),

where

rO|z) < r(l|z) & E(l(e, 0)|z) < E®(6,1)|z)
E(1(6,0) — (9 1)]z) < 0
E(A0)|z) <

From Example 3.2.1, 0|z ~ N(n(n), 73(n)), where

o= (i) (g arm) 0= (5+3)

Then
EA0)|x) = E [7" — exp {—2922}‘ x]

e W/ e (< >exp<273(n)

. —1
== e (aa ) ¢ 2 (2 240)
e ()

2+ 18(n) ¢ + 73 (n))

. 2
Since r = exp (—26?),

62 2
E\O)[z) < 0 n(n)* = {E(@]2)}* < (2 + 3 (n)) [log <c2+702<n)> ! }

(b) If no = 0,7¢ — oo, then

The Bayes rule becomes

2 2 2
“Accept bioequivalence” if X? < <c2 + GO) {log <262> + 62}
n 2+ o5/n c

(¢) If n — oo, n(n) — X and 7¢(n) — 0 in both (a) and (b). So the Bayes rule becomes

“Accept bioequivalence” if X? < €2



