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Attempt four questions in all, selecting

two questions from each Section. g
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Section 1
1. (a) Explain the following terms:
(i) errors of first and second kind;
(i1) simple and composite hypotheées;
(iii} the best critical region.
(b) Letpbe thé probability that a coin will fall head

. : 1 .
in a single toss. In order to test Hp: p = 5 against
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Hy:p= % the coin is tossed 5 times and Hy is

rejected, if more than 3 heads are obtained. Find
the probability of type I error and power of the
test,

5%.4
2. (a) State and prove Neyman-Pearson lemma.

b)) Llet X;, X5, ... X, be a random sample from
N(u,0), p being known and 0 being unknown.
Obtain the best critical region of size o for testing
Hp : 8 = B against H; : 9 = 8, (#8;). Hence obtain
the power function of the test.

5,4'2

3. Describe Wald’s SP.RT., its O.C. and A.S.N.
functions, construct S.P.R. test for testing Hg : 8 = @
against Hy : 0=0, (0<0¢0,) on the basis of a random
sample drawn from Pareto distribution with density

function.

0
flx, 0= %,xza.

Also obtain its O.C. and A.S.N. functions.

%
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Section 11

4. Discuss the method of construction of likelihood ratio

test and state its important properties. Consider n

Bernoullian trials with probability of success p for each

tral. Derive the likelihood ratio test for testing

Hy : p = po against H, : p > po.

5.
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(a)

(b)

(a)

94

Describe Mann-Whitney-Wilcoxon test. How is
the test carried out when

(i) there are ties;

{11) sample sizes are large ?

Let xy, x3, ...., x, be the observed values of n
random variables X;, X, ...., X, Develop a test
for the hypothesis that the random variables are -
iid.

52,4

Name a nonparametric test which is alternative to
the one-way analysis of variance for testing that
K independent samples are drawn from different
populations. Describe its method and function in
detail. '
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(b) Develop the Bayesian method for testing

1428

the point null hypothesis Hg : 8 = By against
H, : 8 # 8y and show that Bayes factor is given
by:

p(x/8,)

B ,
P (4})

Where p(x) = predictive density of the vector
x = (x1, x2, ...x3) and py, (x) = predictive density

under the alternative hypothesis. Further show
that, if t = ¢ (x) is sufficient for x given 8, Bayes

factor 1s
B = .p_(.t_l_e_O_) L 51/2’ 4
()

4 600



