STAT 517 HW8 Solution:

8.3.5 Say Hp : 0 = 0y and H; : 0 = 0;. The likelihood ration test is

_ J(x1;60) f(x2;60) - - - f(2n;60) <k
max[f(z1;0;) f(z2;6:) - - f(zn;0:),4=0,1] =

If the maximum in the denominator occurs when ¢ = 0, the A = 1 and we do
not reject. If that maximum occurs when 7 = 1, then

_ f(z1;60) -+ f(zn; 60)
© f(@1361) - f(za; 601) sk

which is the critical region given by the Neyman-Pearson theorem.

8.3.6

L (715,-,)’;exp S -0r
() expl- S - 2)2/2)
is equivalent to
exp { [— S (@i —2)? —n(@-0) + Y (@i - 5)2] /2} <

and thus
n(Z — 6) > cp and |z — 0’| > c3.

8.3.9 Since 3" |2; — 6] is minimized when 6 = median(X;) = Y3, the likelihood ratio

test is s
(3) exp[=3 |z — 6o] <k

r= ) |
(3) exp = S b —vall ~

This is the equivalent to

exp [— > lwi — ya| = 5lys — G0l + Y _ |zi — yal] <k

and
lys — 6o| > c.



8.3.11 The likelihood function for this problem is

n 0-1
L(9) = " [Ha - z,.)] .

i=1

(a) For 6y < 65, the ratio of the likelihoods is

This has decreasing monotone-likelihood-ratio in the statistic ]\, (1 —
;). Hence, the UMP test, rejects Ho if [];—,(1 — z;) > c.
(b) Taking the partial derivative of the log of the likelihood, yields the mle

estimator:
n

—log H?:l(l - z;)
The likelihood ratio test statistic is

6=
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—logd9 < (in)log (;—g) + 100n log (%) < log 49

[—10010g(99/95)]n — log 49 ~_ —10010g(99/95)] + log 49
log(19/99) > D m> log(19/99)

or, equivalently,

log 49  1anlog(99/95) —log 49
log(99/19) Z[m‘ 100305(99/19) | ~ Tog(99/19)°



