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Attempt any six questions.
All questions carry equal marks.

1.  (a) Explain the following terms :
(@ Type I and Type II errors
(@) Simple and composite hypothesis.

(b) Define a sufficient statistic for the unknown parameter ¥(0). Let x,, x5, ...., x,, be a
random sample of size n from normal distribution N(, 02). Find sufficient estimators

for p and o2. |

2. (@) LetT, and T, be the two estimators of y(8) with variances of, o% and correlation
coefficient p. What is the best unbiased linear combination of T, and T, ? Find the

variance of such a combination.

P.T.O.
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(b) Develop a general method for constructing confidence interval. Construct a 100(1 — o0)%
confidence interval for the difference of means of two normal populations with an unknown

but common variance, given two independent samples of sizes ny and n, from the two

populations N(u,, 62) and N(u,, 62).

(@) Inrandom sampling from a normal population N(y, 62), find the maximum Likelihood

Estimators for :
(i)' u when o2 is known
() o2 when n.is known
‘(iii) i and o2,

(b) Let p be the probability that a coin shows head in a single toss in order to test

o

1
HO:p=§againstH1:p=—.

The coin is tossed 6 times and Hy) is rejected if more than 4 heads are obtained. Find

the probability of Type I error and power of the test.

Let x;, x,, ..., x,, be a random sample of size n from normal distribution N(6, 62) where
o2 is known. Obtain UMP test for testing Hy : 0 = 6, against H, : 6 > . Also find the

power function of the test.

(@) Describe in brief the method of moments for estimating the parameters.
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(b) For the distribution

(b)

(@)

Bexp(—B(x—y))dx, x_Z.Y
0 » X <Y

dF =

show that for a null hypothesis
Ho¢B=BoaY?Yo
and an alternative
H:B=BLvy=1p

the best critical region is given by :

1 1
X< B. —By {7151 —.Yoﬁo - ;logk + logg—;} '

provided that admissible hypothesis is restricted by the condition By 2B vo 2 vy

What are the advantages and disadvantages of the parametric and the non-parametric

approaches to the theory of statistical inference ?

A random sample X|, X3, ..., X, is drawn from a normal population with mean p and

variance 62, (62 is known). Obtain an MVB estimator for .

What do you understand by point estimation ? When would you say that estimate of

a parameter is good ? In particular, discuss any rwo properties of an estimator in detail,

giving one example for each.

P.T.O.
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( 4)

(b) Let X[s X9y cees X, be the observed values of the n random variables Xps Xgs e

Develop run test for testing the hypothesis that the random variables are i.i.d.

Write short notes on any two of the following :
(a) Properties of good estimators
(b) Maximum likelihood method of estimation

(¢) Median test.
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