~ [csm-68/8
- |_ Statistics
| Paper—1

~Time : 3hours
Full Marks . 300 |
The ﬁgur_és in the n'gh't-hand ‘margin ‘indicate marks.
| Candidates éhou!d atterﬁpt Q. No 1 from
Section~Aand Q. No. 5 from Secf;'oh -B
which are cqmpulsory and fhreg of

the remaining questions, selecting

at least one from each Section.
SECTION-A
1. Attemptany three of the following sﬁb-parts .
o . 20x3=60
(a) Let {Xn} bea sequence of random variableé.
If X‘: — X, whete X is a random variable,
then show that g’(Xn)P‘ — g(X) where gisa

continuous function. -~
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(o) Find the probability density funtion of a
distribution function of a random variable
whose characteristic function is defined by
e ' |
(¢) State and prove ‘Gauss—Marko{r Theorem
and explam its applncat[ons in llnear
B estlmatlon |

oy What s the relation between Hote[lmg s T2

statistic and Mahalanobls D2 statust[c Also _

_' show that Hotell_lng T2 statistic is invariant
under any lineertransformation :

2. (a) 'A prob!em m statlstlcs is glven to 3 students B
R A,B andC whose chances of solvmg it are
- ; . % and 1 respectively. What is the

o probablhty that the problem will be solved if

B N :"_:allof them trylndependently? |
S (b) Arandom vanablex has the p. d.f, givenby

'"'ifif‘_i_""‘f(x) = 6x(1 =%, 0% x'< 1. Find the mean, _

mode and standard dewatlon 7
(c) State and prove Ko!mogorovs Strong Law
: of Large Numbers 20%3= 60’_ .
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3, (a)

©

Show thatthe normal distnbuﬂon is a Iamltlng

~ form ofblnom|a|d|stnbut|on

© |

X and Y are mdependent Gamma varlates

- with parameters p and v resp_ectlvely, then

show that is aB (11, v) variate.

X
X+Y
The ‘e:quatidns of two regression lines

obtainied in a correlation analysis are as -

follows :

X+ 12Y =19, 3Y+9X 46

Obtam

_ (1) The value of correlatlon coefF c:ent

(ii) The mean values of Xand Y. ,20><3 6_0 |

4 _"(a') In a study of a random sample of
120 students, the following resuits are
obtained: ¢ "
X;=68 .—2;79- Xy= _74
=100 s5=25  _.§ =81
r12=0.60 1,,=070 =065
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[ = v(x;)]: where X,, X, and X, denote

' percentage of marks obtalned by a student ‘

in | test, |l test and the final examinatuon '

respectively

(i)  Obtain the least equa're regreseion

. equation of X, on X, and Xz. _'

(i) Estim’ate-the percentége marks of a

~ studentinthefinal examination, ifhe gets

60% and 67% in tests — | and Il
respectively. |

(b) LetX~N(u, 5); then derive the distribution

" of the quadratic form X’ A X where A is a

posmve defi n:te symmetrlc matrix.

(¢) Explain linear discrlmmant analysis and ttS

appllcatlen_s in somal sciences. 20x3 =60
'SECTION-B -
5. Answer any five sub-questions: . 12x6=60

" - .(a) State the Cramer-Rao lower bound for the

variance of an unbiased estimator. Compute
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the bound for estimation’of g)=P[X= 0, -
- where X has Pmsson (x) dlstrlbutlon Does -

- there existan MVB eetlmator of g(x) ? if not RO

state howyou would determlne the UMVUE

(b). Define a Umformly Most Powen‘ultest Derlve.
 itfortesting H,  6° <65 againstH, 10?205

forthe variance of a normai dlstributmn W|th'
mean 0. Derive an expresswn for the power"’ -

‘function o .
(e) Statlng the hypotheSis derlve the stopplng.
| :bounds on the sample sum for an.
SPRT(B A) applled to the parameter pofa
‘binomial dlstrlbutlon

(d) Compute the Kotmogorov-Smtrnov statlstlc L

~ for testing the hypothems that the followmg,
sample has come froma d|s,tr|but|on with pdf -
f(x) = 2X, O<x<t. ” N |
0.22,0.11,0.84, 064 042 R

- (e) Flnd an expressmnforthe efﬂc:lencyof LSD' o

o over RBD with rows as,btocks.
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(f) Explain the techn:ques of stratified and .
systematic samphng Show that for
- estimating the mean, when thereis a !mear
trend in the population, stratified sampling
is n times more precise than‘systemafic

| sampling.

8. (a) Cohstruc’t the level-o. UMPU test of
| H0 Lg% = c% against H1 Lot # 6% given a

random sample the N(0, %) model. Obtain

the cut-off -value and an expression for the

~ power function. |

(b) Consider the SPRT for testing the mean of
N(u, 02) 02 known. Derive stopplng bounds

-on the sample sum at the nt stage Also, -
obtain an expression for h(u) # 0 satisfying

1t 00/ 0N, (x)cx = 1. Explain how you

would construct the OC and ASN curves,

(¢) Describe the Likelihood Ratio testprocedure.
' and state its asymptot[c propertles ' _
25+25+10 = 60

BD —68/5 ~(B) - Contd.




7.

(a)

o)

©)

Explain the regression method of estimating
the populatlon mean Y when the population
mean X of the auxiliary variable is unknown.

Derive the variance of the estimator and

conditions under which it is smaller than the

estimator under SRSWOR ignoring the -

auxiliary variable.

Under the PPS scheme, derive a sufficient

condition for WOR estimator of the

_population total Y to be more efficientthan -

the WR estimator. What is your conc!usnon
for the equal probability sampling ?" -
Describe Warner's randomised response

model gwmg an instance of |ts appllcatlon
25+25+1o 60

Describe a on‘e‘-way random effects

. model and give a method of estimating

. the components of variance under the

model.
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(b) Explam the need of confoundlng In factonal
expenments Setup the ANOVA table for

n testlng the main effects of a 2 factorlal

B experiment carried out | in a single replicate

of 4 incomplete blocks confounding the |

"y Interactions ABC and BCD. | -
(c) _Descnbe a BIBD and give an outlme of its
mtrq-b[ock anaiys:s, B 20420420 = 60

*#
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