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Time : 3 Hours Maximum Marks - 200
Note — () Question paper consists of two parts viz.

Part I and Part II. Each part contaimns four
questions. The paper as a whole carries eight
questions. Question Nos. 1 and 5- are
compulsory. The candidates are required to
attempt fhree more questions out of the
remaining six questions taking at least one
question from each part i.e. this is in addition
to the compulsory question of each part.
Attempt five questions in all. All questions
carry equal marks. The parts of a question are
to be attempted at one place in continuation.

Answers should be brief and to the points.

() Parts of same question must be attempted

together and not to be attempted in between

the answers to other questions.

BEL.O.
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( 2 ) Statistics
Part-I

@) Prove that if A, B and C are random events in
a sample space and if A, B, C are pairwise
independent and A is independent of (Buw C) then
A, B and C are mutually independent. 8

(zt) Two discrete random variables X and Y have the

joint probability mass function :

kxe—lpy (1— p)x—y & =0,1,2,.............
yix— yif x=0,1,2...........

P s y) =

where A, p are constants with A > 0 and
0 < p < 1. Find the marginal probability mass
function of X and Y and the conditional

distribution of Y for a given X. 8

(ziz) If X and Y are random variables taking real

values, then prove that : 8
[E XYV)I2 < E (X?) . E(Y?).

(zv) Two unbiased dice are thrown. If X is the sum

of numbers showing up, prove that : 8
P (X - 7] > 8) < -2
IX =71 =3) = 57

Compare this with actual probability.
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¢ & ) Statistics

1 with Probability p
() If X; = 0 with Probability ¢

then prove that the distribution of the random

variable 5, = X; + X, + ... + X where Xl s
are independent is asymptotically normal as
n —>o° 8
@) If n,, n, are the sizes ; x;, X, the means and

o1, Oy the standard deviations of two series, then

the standard deviation o of the combined series

is given by : 10

1
oF = iy Lm (ot +dD) iy (03 +d}) ]

where d; = x-x, dy = Xp—x and

. 1% +NgXo i .

x = is the mean of combined series.
n +ny

@ If b (r; n, p) = *C p"q™* " is the binomial

‘probability in the usual notations and if :

k
B (k ; n, p) = Zb(r;n,p) then prove that
r=0

q
B (k;n p) = -k "C, [ ra-otar,

where g = 1 — p. 15
P.T.O.
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( 4 ) Statistics

(i) Explain bivariate normal distribution and obtain

its moment generating function. 15

@) Explain the terms sampling distribution and
standard error. Derive the distribution of

student’s Z-statistic and hence find its mean and

variance. 15

Gi) How will you test the significance for the

difference of standard deviations in case of large
samples ?

Random samples drawn from two countries give

the following data relating to the heights of the

adult males :

Country A Country B
Mean heights in inches 67.42 67.25
Standard deviations 2.58 2.50

Number of samples 1000 1200
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( 5 ) Statistics

(@) Is the difference between the means

significant ?
(b) Is the difference between standard deviations
significant ? 15

(@) If Xi? and X% are two independent s variates

with n, and n, d. f. respectively, then derive the
5

distribution of -312‘ . 10
X2

@ Define consistency and unbiasedness properties of
an estimator. Prove that for Cauchy’s distribution
not sample mean but sample median is a

consistent estimator of the population mean. 10
(@ If T; and T, be two unbiased estimates of a
parameter 6 with variances of and 0% and
correlation f. What is the best unbiased linear

combination of T1 and T2 and what is the

variance of such an estimator. 15

P.T.0.

;@ Teachingninja.in



( 6 ) Statistics

(zzz) Find the maximum likelihood estimator (MLE) of
the parameters a and A (A being large) of the
distribution :

f (x; a, A) = % (&) e-lg A1,

o

0 <x < oo, A > 0. You may use that for large

values of A.
Y = — 1 ) 5
= 3 og I—(T) = log A - -27 and
N e
W'( ¥} = 9 + 2}\’2 9 15

Part-11

@) Differentiate between most powerful and
uniformly most powerful critical regions. State

and prove Nayman-Pearson’s lemma. 10

Gi) If x = 1 is the critical region for testing 6 = 2
against the alternative 6 = 1 on the basis of a
single observation from the population f (x, 6) =
0 e® 0 <x < . Obtain the values of type 1st

and type 2nd errors. 10

?@ Teachingninja.in



( 7 ) Statistics

(7zzi) Explain likelihood ratio test. How will you use

this test for the mean of normal population. 10

(zv) Describe the procedure in median test when
there are two independent samples. The win-loss
record of a certain basketball team for their last

50 consecutive games was as follows :

WWWWWWLWWWWWWLWLWWWLLWWWW
LWWWLLWWWWWWLLWWLLLWWLWWW.

Apply run test to test the sequence of win and

losses is random. 10

@) If (x; y;) are the pair of variates defined for
every unit . =1, 2,........... , N) of the population,
and x, and 3y, are the corresponding sample

means of a simple random sampling of size n

taken without replacement, then prove that : 15

N
L N—n 1 s o B -
Cov (xn,yn) = AN 5 N-1 ;(xl, xN)(yL yN)

P.T.0.
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( 8 ) Statistics
(7)) In stratified random sampling with given cost

K
function of the form : C = a + Zci.ni. where
i=1

‘@’ is the overhead cost and c; is the cost per

unit in the i-th stratum then prove that var
N; S,

(¥5¢) 1s minimum if n; o |5 .

2

10

(ziz) If the population consists of a linear trend, then

prove that :

Var (y,) < Var (¥5s)< Var (3,)g. 15
@) How will you estimate one missing value in case

of Randomised Block Design (R.B.D.). Give the

analysis of R.B.D. in case of missing

observations. 20

(z) Define Balanced Incomplete Block Design (BIBD).
For a resolvable BIBD with parameters v, b, r,

k and A prove that : 10

b >2v +r - 1.
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( 9 ) Statistics
(@) What do you mean by factorial experiments ?

Obtain the ANOVA table for 22 — experiment

conducted in RBD with r replications. 10

() Explain in brief ratio estimation. In large
samples, with simple random sampling, the ratio

estimate Yg has smaller variance than the

estimate Y = N y obtained by simple expansion.
if =

where the symbols have their usual meaning. 10

(@) A simple random sample of n clusters, each
containing M elements, is drawn from N clusters
in the population. Prove that the sample mean

per element 3 is an unbiased estimate of Y

with variance :

= 1—F NM-1 5
Var (y) = ‘n—' M2(N——1) S“ 1+ MM - 1) A

where the symbols have their usual meaning. 15

A0
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( \o ) Statistics
(ziz) What is the effect on the analysis of variance if the

assumptions are not satisfied ? Give some

transformations of variate to stabilise variance.15

Statistics 10
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