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(Write your Roll No. on the top immediately on receipt of this question paper.)

Attempt any six questions.
All questions carry equal marks.

Use of non-programable calculator is- allowed.

1. (@) LetXy, X,, ........ X, be a random sample of size n from a large population

®)

Xp, Koy woveennes Xy of size N with mean p and variance 2. The samiple mean

_ 1 1 _
and variance is given by, X = ;Z?ﬂxi and s% = o Z?zl(xi - %)*. Show

that the sample mean is an unbiased estimator of population mean but B

the sample variance is not an unbiased estimate of population variance.

Suggest an unbiased estimator of population variance.

State and prove invariance property of consistency. Show that in sampling
from a N (g, o%) population, the sample mean is a consistent estimator

of . . 8,7
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(@) A random sample (xl, Xgsenes x5) of size 5 is drawn from a nermal

®)

(@

®)

population with mean p and variance o2. Let Ty, Ty ‘and Ty are the

-

estimators used to estimate p, where :

X, +x +x +x, +x X, +x (x, +x. + Ax.)
_ 1 2 3 4 5 . _ "1 2 _ 1 2 3
Tl—. 5 , Tz_ 2 +X3 and T3—

@) Are T; and T, unbiased estimators ?

@) Find the value of A such that T4 is unbiased estimator for L.
@) Is T3 a consistent estimator ?

(fv) Which is the best e;ﬁmator among Ty, Ty and Ty ? -

Let T be an MVU estimator of y(6) and T, and Ty be two other unbiased

estimators of y(8) with efficiencies e; and ey respectively. If py is the

correlation coefficient between T; and T,, then show that :

1
(ee,)2 — {1 - el_) (1 — ey}

1 1 -1

2 2 - —e )12 8,7
2<p,<(ee)? +{1-e)d-e)l2

State Cramer-Rao inequality. When this inequality becomes equality. Let
X4, Xy, ..., X be a random sample from population :

X

f(x, 0)= % e_(e);o < x < ».Does there exist an MVB estimator for the

~

parameter 6 ? If so, find the estimator along with its variance.

Let X;, Xo, ..., X, be a random sample from F(x,0)=0<%",

n
0<x<1,0>0. Show that HXi is 'a sufficient estimator for 9. 8,7
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Define Confidence Intervals for Large Samples. Show that for the

distribution dF (x) = 87 0 < x < oo, confidence limits for large samples

with 95% conﬁden-ce coefficient are given by 0 = (1 + 1.8 96) 1

Jn

x

Let Xy, Xy, ..., X, be a random sample from population f (x, 6) =

T(T -1)
1 - 0)1*; x = 0, 1. Show that n(n—l)‘ is an unblased estlmator of

02, where T=3 . 8,7

i= 1 i
In random sampling from Normal population N(i, 62), find the maximum
likelihood estimators for (i)-p when o2 is known (ii) 6% when p is known

(7i1) Simultaneously p and G2
Let p be the probability that a coin will fall head in a single toss in order

3 _
against H,: p=—. The coin is tossed 5 times and

1
to test Hy : p = & 1

2
Hy is rejected if more than 3 heads are obtainéd. Find the probability

of type I error .and power of the test. 8,7

Define Most Powerful and Uniform]y Most Powerful critical regions. Show

that a Moét Powerful critical region is necessarily unbiased.

Let X4, Xo, ..., X,, be a random sample of size n from a uniform-
population : 'f(x, 0)=10- %’S x<6 +%, — 0 <0 <. Obtain MLE of 0
and comment on the result. 8,7
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7. (a) Define simple and composite hypothesis. Further, explain best critical
region.
(b) Ifx >1is the criti(_:al region for testing Hy : 6 = 2 against the alternative
H; : 6 = 1, based on a single observation from the population, f(x, 6) =
8%, 0 < x < o, obtain the values of type I error, type II error and power
of the- test. R
8. Write short notes on any three of the following : 3x5=15
(@) Optimum properties of maximum likelihood estimators
() Fisher-Neyman criterion for sufficiency
(¢) Sufficient conditions for consistency
(d) Minimum Variance Unbiased Estimator.
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