Math 362, Problem set 8

Due 4/13/10 (okay to turn in on 4/15)

1. (6.3.18)
Answer: We have that the mle § = Y,,. We have
1
L) = —.
0)= 5
ify, <6.
Computing

Ao L) _ f (G2 i Yo <6
0 if Y, > 6.

For (b), if Z = —2log A = —2nlog(Y;,/6), then Y;, = fge=%/?". Thus if
Z = g(Yy), g~ (z) = oe~*/?" and hence |(g7!) ()| = L2e~2/2". We also
know that fy, (y) = n%, for0 <y <1

Thus

fz(z) = flg7'(2)* (g7 (2)
ng_l(ozg)n_l '20%6—2/271
_ %6—2/2

for 0 < z < oo. Thus Z ~ T'(1,2) = x?(2) as desired.
2. (6.4.3)

Answer:
We have
L(61,0) = (1/0;) e =(x:=01)/b2,
so long as min X; < #;. This is a decreasing function of 81, so to maximize
L with respect to 01, we take #; = min X;.
We have

001, 05) = —nlog(s) — 2(%7;91)



Thus
36(01,92) - —-n Z(.Tl — 01)

96, 6, 62

Setting this to be zero we see that this is minimized when 6, = E(xl_el

Thus we get the mle 65 = M

. (7.1.4)

Answer: We have
E[k1X1 + kQXQ] = klE[Xl] + kQ]E[XQ] = (/ﬁ + kz)e

so this is unbiased so long as k1 + ko = 1.

We have that
Var(k1 X1 + ko Xo) = k3Var(X,) + k3Var(Xy) = (2k% + k3)Var(X3)

Thus we wish to minimize 2k7 + k3 subject to k1 + k2 = 1. We could
do this with Lagrange multipliers, but it is easier to see that if k&1 = z,
ko = 1 — x so that we wish to minimize

202 + (1 —2)? =32% — 2z + 1
which is minimized when z = k1 = 1/3 and 1 —z = ks = 2/3.

. (7.1.5)
Answer:
We have that Xi,...,Xo5 are N(0,1) and 6:(Y) =Y and §5(Y) = 0.
Note
R(0,062) = E[|6 — 0[] = |0].

On the other hand (noting X has the N(6,1/25) distribution, so that
6 — X has the N(0,1/25) distribution)

e )
|J)| —(25/2)95 dr
7\/7
— 5\[ / 20/2)9:

R(0,0,) = E[|§ — X]]

- 22 [Cera= g



