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Instructions :

The figures in the margin indicate full marks.
Answer any ten questions.

Candidates are required to give their answers in their
own words as far as practicable.

All questions have been printed both in Hindi and
English. In case of any ambiguity in Hindi version,
the English version shall be considered authentic.

Parts of the same question must be answered together
and must not be interposed between answers to other
questions.
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If {X,,} be a sequence-of random variables with
{F,} as the sequence of distribution functions
and if there exists a random variable X with
distribution function F, then prove that F
is continuous for any value of X.
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Define mean-square convergence. Let {X,} be

a sequence of random variables and X be
another random variable. Prove that
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if rth- and sth-order moments of X
exist (r>s).
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If X, X5,.., are independently and
identically distributed random variables with
common mean u and finite fourth-order

n
moment, then for S, =) X;, prove that
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Prove that Poisson distribution is a limiting
case of negative binomial distribution.
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Let T; and T, be two unbiased estimators of
g(6) having same variance. Show that their
correlation coefficient p cannot be smaller
than (2e4,-1), where g is the efficiency of
each estimator with respect to an MVUE of
gi6) as T.
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(@) If X be a random variable from
exponential distribution  f(x) = 6e7%%,
x>0, then prove that the distribution of
X is complete.

(b) If a random sample is drawn from
" normal distribution N(u, 6), 6 is known,
then prove that the sufficient estimator

of pn is a function of maximum likeli-

hood estimator (MLE) of p.
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7. For a random sample of size n, drawn from
a population
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8. If X}, X,,...,X, be a sequence of random
variables with density function f(x, 6), then
for sequential probability ratio test (SPRT)
with stopping bounds A and B(<A) and
strength (a, B), prove that

1- i
A< ﬁ, B>_"P and A+B<a+8
a l1-a

for testing H,:0 =0, against H;:6=6;. 7Y%
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9. If X~Nau,3), where
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then find the distribution of
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Explain any one of the following :
(a) Principal component method

(b) Cluster analysis
ffafea & & et o 6 = fifvm -
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A sample of n units is selected from a
population of N units with inclusion
probabilities n; and n;. Show that
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Define Horvitz-Thompson estimator for
population total and discuss its estimator
of variance given by Horvitz-Thompson.
Mention the merits and demerits of Horvitz-
Thompson estimator.

e 9 & fou gifde-uimaa smhos @1 gfenfa
Hifve qen gifde-uimes g R T o v
FheTsh i fademr it gifdes-aimaa e +
T § N H wdEU)

04/SBS/M-2020-17A/33 6

7%

7%

7Y%



13.

14.

15.

04/SBS/M-2020-17A/33 7

What is systematic sampling? Where is it
useful? Derive its comparison with simple
random sampling without replacement in
the presence of linear trend.
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Explain the concept of auxiliary variable.
Discuss the rationale behind the use of
ratio estimator. Obtain large sample
expression for its variance and find the
condition for it to be better than simple
random sampling without replacement.
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Define balanced incomplete block design
(BIBD). Give the complete analysis of BIBD
without recovery of interblock information.
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