9.72 5. The likelihood function is
I = il Aie=) _ ATngmm
g v I_]' wl
and : i
, lnL:(Zy,-)In/\—n/\—Elny,-.’.
sothat () [In L] = (2 %) — n. Equating the derivative to 0, we obtain

%& -n=0
or
A=ZX_y
b. Recalling that £(Y;) = ) and V(Y;) = A, we obtain
A Y EX)
B =5_" <)
and
o LV

V) =8g— =2,
¢. Since £(Y;) =A/\ and V(Y;) = A < oo, the law of large numbers applies and we
conclude that A converges in probabilit_y to X. Hence A is consistent for ).
d.  The MLE of A was found in parta to be A = V. Then, the MLE for e=* js =Y

9.74 2. The tikelihood function is
| L=1] pyle¥lo =2 H e = g(u, 0)h(y1, va, .., Yn)
where - -
w=3 o, 8) = 5 e=ul® W v ) = 11 o1
Hence ¥ Y7 is a sufficient statistic for 6. "
b. ConsiderlnL:nlnr——nan—’r('r—1)i‘; lny;—i Land LinL =32+ 2§,
Equating the derivative to 0, the estimator is obtained. 5 ew

%@-{-%ﬁzo or —n@—!—Ey{:O . or m—

N

9. 76 a. As this exercise is a special case of exercise 9.77 a (with @ = 2) we will refer to its
results,
8- (7Y _ 38 _
i=(})=3=e
b. From Exercise 9.69 b,
A N 2 2 2
E@) =0 VO =L=45=%
¢.  The bound on the error of estimation is

2V (8) =2,/2 = 2,/BF _ 10614

d. The variance of Y is 262, The MLE of 8 was found in part a to be g = 63.
Therefore, the MLE for the variance is 2(63)? = 7938.
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9- 78 The likelihood function is
— m 1 —l Ti—jt 2 n 1 _l L )
L_,EI. mexp[ 2(7’”‘)]2 mexp[ 2(‘ am)}
m o n i 2
- (’W"T}-VWGXP{—% [Z. (7!‘_)2+§ (ut2) ”

i=

and

Ma

InL=InK-—(m+n) lno—%j[ (Ti=m)?+ 3 (y,-—uz)z}
i=1 i=]

i

Then

m

4L = i"FLF & [Z (zi—m)*+ Y (%‘“lh)z]
i=]

t=1

Setting the derivative equal to 0 and solving for &, we have
=% {Z (@i—mP+ Y (- #2)2]
i=t

i=}

or
A2 4: (X-'—m)2+§ (Yi—m)
o = s . ‘
Since y; and y; are unknown; their maximum likelihood estimates must be obtained.
J % (@) . % ()
\m]nL=‘—‘;r— and mlnL—‘:——;r—-

and, as in Example 9.15 in the text, ) = X and i, = Y. Thus,
s2_ B KRR oy

m+n

981 P(Y=y)= (12:) (1~ p)*¥. Our estimator, P, must be either 1/4 or 3/4. We choose
based on which has the larger likelihood value given the data, Y. It is important to remember in
this problem that the likelihood is a function of the parameter p. Therefore we have three possible
likelihood functions depending, one for each value of the data, Y.
L(0,p) = P(Y = 0) = (1 - p)? implying p=1 as
Lo, =(1-1)? > (1-32= [0, 4.
Ll,pp=PY=1)= 2p(1 — p) implying § can be either ior 2 as
L, ) =2;(1-}) =231 -3) = (1, 2).
L(2,p) = P(Y =2) = p? implying § = 2 as (< (3>
Notice the case when Y = 1 is an instance where the maximum likelihood estimator is not a
single unigue value!

9 . 82 Notice under the hypothesis py = pjs = p the number of people of our sample who favor the
issue is binomial with success probability p and number of trials equal to 200. Then by problem
9.14 we have p = 2.
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