CSi — 68/15 |
- Statistics
Paper —{

Time : 3 hours
Fuli Marks : 300
The figures in the right-hand margin indicate marks.

Candidates should attempt Q. No. 1 from
Section — A and Q. No. 5 from Section ~ B
which are compulsory and any three of
the remaining questions, selecting

at least one from each Section.

 SECTION-A

1. Attempt any five of the following sub-parts :
12x5 =60
(@) ‘Let$={1,2,3,4}be the sample space,
with probabilities of each point being 1.
Consider three events A = { 1; 2.},
B={1,3}, C={1, 4}. Checkthe pairwise
and mutual independence of ‘th;e events. . .
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(&)

(c)

(D)

TR Denve ats mean and vanance Ef EQO =

Define the distribution funclicn (cf) of the

v X and mention its properties. The pdf of X

1
isf()= P a <x<b. Obtain the df of the

v X and sketch the graph.

The joint probability mass function {pmf) of

(X, Y) is given in the foilowing table : -

el ot ]2 3| 4
T4 14 [ 178 [1/16[1/18
2 [1/16 [1/16] 1/4 | 1/8

() Find the marginal density function of X
andY. |
(it Compute P( K=1/Y=3}and )
| P(Y=2/X=2) "

State- the pmf of a benomiai distribution.

3

- g 0
_ ‘and V(X) = — f nd the parameters of the

it

w@-@sfé?.

'. o bmomuai dsstnbutaon ', .
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(e} Define multiple regression model with the
assumptions. Mention fts 2pplications.

f)  What are canonical variates and canocnical
correlations ? Mention their apniucahons in
Multivariate Analysis.

2. {a) Aboxcontains 3 white balls and 4 black bails.
Two balis are drawn at random from i, without
replacement. Find the probability that (i) the
second ball is black, given that the first ball
is black and (ji) the second ball has the same
color as the first bai!.

(o) Define Chebychev's inequality. Mention its
applications. Let X ~ P(X).

> 5

Verifythat(i) P (X < %) 2

(i) PXz2)<—
(€) Letflx,y)=x+y,0<x<1, O<y<1, bethe
joint pdf of (X, Y):
() CheckwhetherXandY areindependent.
(i) Find the conditional mean of X given

Y=y. 20%3 =80
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3.

(&) Define the momentgenerating function (mgf)

{b3

©

of X and state its properties. Derive the mgf

of X with pdf f(x, 6) = 8™ x > 0, 6 > 0.

i X4 , Xpreromees X, an iid rvs from f(x, 8}, obtain
the distribution Y = X + X, + X,

() Let{X,}be a sequence of rvs with

1 _ , 1
PX,=1) =,H and PX,=0)=1~ o
Examine whether WLLN holds.

(i) Let{X,} be a sequence of rvs with

n
PX,=1)= L] p'q" 7, and
B Ny

Prove that{ Y,, } converges to N(0, 1)in
distribution. -
Define convergence in probability and aimost

Sure convergence.

P .
- X, — X and g is continucus real valued

function, then show that g(Xh}'i (X},
' 20x3 =80
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(@) Define Hotelling’s T2-Statistics and
Mahalanobis D% Statistics and ' state this
relationship. Mentlon any one-application of
Hotelling’s T-Statistics.

(b) 'State Gauss-Markov theorem. Using this
ﬁ theorem obtain the best linear unbiased
estlmator of alinear parametnc functionina

mu!tupl’e Imear regression model.

{c) What are multiple and partial correlations ?
Describe a method to compute them, given

the correlation motion. 20%x3 =860
SECTION- B

3. Attemptany three of the following ;

(@) () Expiain the concepts : consistency,
sufficiency, unbiasedness and efficiency.
_ (i) Based on a random sample of size n
from N(u, 02), obtain the sufficient
statisticsforpand o®. ~ 10+10=20
(b). (i} State Rac-Blackwell and Lehmann-Schiffe

thecrems. Mention their applications.
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(i) Describe the estimation of parameterin
f{x, 8), by the method of scoring. Iilustraie
this method for Cauchy distribution.
- 10+10=20
() (i) Describe cumulative total method for the
selection of n units from N units under
PPSWR. .
(i) Distinguish between cluster sampling
and two stage sampling. 10+10=20
(@ {) What are the main effects and
interaction effects in a 2° factorial
experiment ? Describe Yates technique
to compute the sum of squares in a 23
factorial experiment.

(i) Define a BIBD. Establish any three
relationships among the parameters of
this design. _ 12+8=20

6. (a) Define exponential family of distributions and
derive the sufficient stafistic for 9, based on

a random sample size n. Hence, obtain the
sufficient statistics in (i) P(A) and (i) G(a., B)-

12
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(b} Explain the maximum likelihocd method of
‘estimation. Obtain the MLEs of the
parameter in (i) N(u, 02) and (i) U(0,0). 12

(c) State Cramer-Rao inequality along with the
regularity conditions. Obtain the CR lower
bound for the variance -of the unbiased
estimator u in N(u,1). . 12

(d) Obtain OC and ASN functions for SPRT for
~ testingHy:p=pg, Hy1p=p, (P> pp), where

p is 2 binomiail proportion. 12

(e) Explain randomised and non-randomised
tests with an example each. 12

7. (a8) Describe the following non-parameter tests .
| | | 12
() Mediantest
{iiy Mann —Whitneytest
{t) Describe the. rheth@d of moments for

: estimation of g para'neters Omam MME ofthe
L ‘parameterin G{a, B). - 12

(C) Def;cnbe missing piot technigue: for an LSD

and outline the anaiysus for tesung the relevant

o hypothésis. - R 4

(@) Define: U a2
(iy tossand nskfunctaon o
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fiiy Prior and posterior distribution
(i1} Bayeé and rainimax estimators
(e) Based on & random samp!e of snze n from
f(x, 8) = 8~ ¥ x > 0, 8 > 0, derive the
- 1 1
UMWES gf aand 62 o 12
8. (a) Explain the method-of. estimating the
population total Y_ __u\nder_.R‘atio and
Regfe_ssion. methods of esﬁrﬁaﬁéﬁ. Compare

the standard errors of these estimators. 12

(b} Describe Horvitz-Thompson estimator of Y
under PPSWOR. Derive the variance
expression for this estimator. 12

{c) Distinguish between partial and complete
confounding. Illustrate the layout in a 23

- .-~ factorial experiment. 12
 +.-{d). Discuss briefly the analysis of a 3% factorial
_expenment ch s .12
e {e)- Descnbe Warner's randomlsed response
..~ echnique.

L)

‘WG —68/8 (150) (8) .CSM—68/16



