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Likelihood-Based Tests

6.3.8. Let X1, Xs,...,X,, be a random sample from a Poisson distribution with
mean 6 > 0.

(a) Show that the likelihood ratio test of Hy : 6 = 6y versus Hy : 6 # 6 is based
upon the statistic Y = Y | X;. Obtain the null distribution of Y.

(b) For 6y = 2 and n = 5, find the significance level of the test that rejects Hy if
Y <4orY >17.
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Likelihood-Based Tests

6.3.15. Let X;,Xs,..., X, be a random sample from a distribution with pmf
p(r;0) = 6%(1 —0)1%, & = 0,1, where 0 < # < 1. We wish to test Hy: 0 = 1/3
versus Hy : 6 #1/3. by
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(b) Determine the Wald-type test.
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Multiparameter Cases

6.4.5. Let Y] < Y5 < --- <Y, be the order statistics of a random sample of
size n from the uniform distribution of the continuous type over the closed interval
[0 — p, 0+ p|. Find the maximum likelihood estimators for # and p. Are these two
unbiased estimators?
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Multiparameter Cases

6.5.6. Consider the two uniform distributions with respective pdfs

1

f(x;6;) = { 89"

—9@<.’,13<9¢,—OO<9@'<OO
elsewhere,

for 7 = 1, 2. The null hypothesis is Hy : #; = 62, while the alternative is Hy : 61 # 0.

Let X1 < Xo<--- < X,,, and Y] <Yy <---<Y,, be the order statistics of two
independent random samples from the respective distributions. Using the likelihood

ratio A, find the statistic used to test Hy against Hj. .
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EM Algorithm

6.6.5. Suppose X1, Xo,...,X,, is a random sample from a N(6,1) distribution.
Besides these nqy observable items, suppose there are ny missing items, which we

denote by Z1, 2>, ..., Z,,. Show that the first-step EM estimate is
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where 0 is an initial estimate of 6 and n=mn + n9o. Note that if 90 — T, then
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Questions



