STAT 821 HOMEWORK 7  SOLUTION

Question 1  (Problem 2.7)

(a) X; L U(0,0), 5, = "X i UMVUE of 6, MLE is X,,.

n+1
n

MSE(6,) = E(6 —0)? = Vars, = ( )*Var(X(,)

Fx,,,(@) = [P(X; < 2)]" = (5)?

n n
fx (@) = 5(95/9)"_1 = 6733”_17 0<z<¥d

Let Y; = X;/0, then

Y; ~U(0,1) = Y{,) ~ Beta(n,1)

. thus )
Var[X | = Var(0Y,)) = nt ng 9
02
= MSE(6,) = nn+2)

MSE(Xq)) = E(Xq —0)

202

E<X(n) - 0)2 (n+1)(n+2)
lim —————— = lim ———— =2
noo B0y — 0)2  nieo .

Question 2 (Problem 3.5)



(a)
fl@)=p'""¢"
If 2 =0, I(p) = p, which is maximized when p = 2/3; If x = 1,

[(p) = 1 — p, which is maximized when p = 1/3. Thus

) 2/3 =0
Pmie = 1/3 =1

1

E(p—p)? 9(3292 —3p+1)

B6(X) ~p)* = B(1/2~ p)* = (1~ 2)?

B(p—p)*~B(3(X)~p)* = §(37~3p+1)~ 1 (1-29)* = = [(p-1/2)>~1/21]
pell/3,2/3] = (p—1/2)2—24€[-1/24,-1/72]
Thus

E(G—p)? > BG(X)—p)?, vi<p<?

37773
i.e. the MSE of MLE is uniformly larger than that of §(X) = 1/2.

Question 3 (Problem 6.14)

(a) Let y; = |z;|, then

Thus



(b) From (a),
Vn(y — \/EU) — N(0,Vary;)
EY?=EX?=0> VarY;=(1-2/1)0?
V8, — o) — N(0, gVaryi) = 72 = (1/2 — 1)0>
Zi=X? EZi=0> VarZ; = 20"
since ?—22 ~ x3. Thus
Vn(Z — o) = N(0,20%)

By delta method,

= 20* o?
VIVZ —0) 5 N0, T5) = B ="
(7/2 —1)0?
ARE €91 = 0_2/2 =T 2



