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Question 1
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Var ((%logp(:x,ﬁ)) =@ <—9> =0
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Information bound is +oo.
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Var(2X) =4Var(X) = % < 0

Question 2 (Problem 5.16)
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1(0) is independent of 6.

Question 3 (Problem 6.5)

(a) Assume X ~ N(&,02),
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Assume X ~ Gammal(a, ),

l=logp(z;a, ) = —logT(a) — alog S — (. — 1) log x — %

Let () = 1;/((2‘)), then

5ol = Ta) —log B —logz = —p(a) —log 5 — log x
9> T'(a)(a)— ()
a2 = (T())? R
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Assume X ~ B(a, ),

log p(x: o, ) = log T (a+5) ~log T(a) ~log T(8)+(a—1) log -+ (5—1) log(1—)
0 . F’(Q+I8) F,(O[) - )
da T(a+pB) T(a) +logz = @a(a+ B) — a(e) +logz
02
5ozl = ¢ @+ 8) —¢'(a)
Rz ,
dodp ~ ¢ (a+B)
gl = ppla+B) —ppla) +log(l — z)
82
g5 = vhla+B8) = vh(h)
Thus

Li=-da+p)+¢(@) Te=In=—¢(a+p)
Ino = —pjs(a+ B) + ¢j5(B)

(b) By chain rule

0 L9 a0,
y&logpe( o) = aﬁ log py(e) () 2%,
and
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7% log py(e)(z ; log pg(¢) 67@
Therefore
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The ij*" entry of matrix JI.J is

00y, 00,

s s 86k ‘ o
I where is the k" element of J
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So I*(&) = JI.J'.




Question 4 (Problem 1.3)

By Taylor series expansion,

MenXn) = €+ (€) (en X )+ 51" (€)(en X~/ + " (€) (en X —€)+o(cnn, €

a 0'2
= B(h(enXa)) = h©) + WO e+ Sh"© T +o(1/n?)  (+)

a O‘2
= E*(h(enXn)) = h*(€) + 2h()N' ()& + MER" () — + o(1/n?)
(h*(€) =2h(&N'(§) and (h*(€))" = 2{h(&)R"(€) + ['(€))*}

Check that h? satisfies the condition of Theoreml.1 also. So we have
2
B(H(en X)) = W€+ 2R () L6+ (R (©)+(H(©)*) T+ o(1/n?)

by applying h? to (x). Thus
o2
Var[hZ(ch’n)} = E(hQ(chn)) - E2(h(chn)) = [h/(f)]Qz + 0(1/77,2)

Check

Question 5 (Problem 1.33)

Let
Yi,...,Y, d Bernoulli(p)
X = in E(Y;)=p Var(Vi) =pq
i=1
Let
5 — w(nng x) — 51— 9)
= =

h(t)y=t(1—t) W =1-2t ift#1/2,) #0
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In theorem 1.10, set ¢, = 1, h(p) = pq, then

V(e —pg) = V(Y (1-Y)—pg) —2—  N(0,pq(1—2p)?)

Thus
V(6" = pg) = v/n(é = 8') +v/n(d" — pg) = \/w +v/n(d" — pg)

Since v 2+ p, 1-Y , g = Y(1-Y) qu

Y1-Y
n—ocon — 1 n—1
We have
V(8 —pg) = N(0,pg(1 —2p)*) if p #1/2
Ifp=1/2 ie.

Wp)=1-2p=0 h'(p)=-2#0

then by theorem 1.10 again

N —

D
nld' —pgl = =pq(=2)x3 ~ —pax3

Similarly,

n[s — pg] = ——=F(1—7) + (&' - pg)

_ _ _ _ 1
Y(1-7) L pg, 7”13/(1*3’)&1%1:1
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By Slustky theorem
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nlo — pg) 2



