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10.82w- begin by looking at the most powerful test for Hy: o® = 2 vs. H,: o = o? for

o? > o2 The null hypothesis specifies that 0* = o¢, so that
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Similarly,
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The most powerful test is
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Taking natural logarithms, we have

n In (%) — ( i
) = ¢,

ST (yi — p)? > [n In <Z~(‘)> —In k;] (5057
To find the rejection region for a fixed «, write the region as
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or

and note that Z—%?—’i)- has a x* distribution with n degrees of freedom. Since the

same rejection region would be used for any o, > oy, the test is uniformly most
powerful.

1 0993 Under the null hypothesis, with g = {0} , the likelihood is maximized at 8.
Then, under the alternative hypothesis, with Q = {6y, 8,1, the likelihood is

maximized at either 8y or 8,. Thus, L(Q) = L(0y) and L(2) = max {L(6), L(04)} »

so that
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b. First, recognize that
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Now, as mentioned in Example 10.24, we restrict the attention to & < 1. Then
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¢. These results imply that in the case of both simple null and alternative hypotheses,
the likelihood ratio test is equivalent to the most powerful test as given by the
Neymann—Pearson Lemma.




1 1 8 a.  We calculate:
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> aiy = 894.4 > yP = 949.99 n=3
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Sey = —425.48 Spp = 18592
Implying
P =22 =229
and

Bo = y”BJT: 0_%2 - (*229) ([_(5)2) = 17611
b.  The data and least squares line are plotted in Figure 11.4,
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