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STATISTICS

Paper 1

[ Maximoam Marks @ 300

Time -3 Hours /

INSTRUCTIONS

Candidates should attempt all the questions in Parts A, B & C
Hewever, they have to choose only three questions in Part D. The

number of marks carried by cach question 1s indicated at the end of

the question.
Answers miust be written in Foglsh,

This pajper has four parts :

A 20 marks
B 100 marks
C 90 marks

C

90 marks
Marks allotted to cach question are tnedicated in each part,

Asstime suttable data if considered necessary and {ndicate the seme

clearly.

Notations and symbols used are s nsund
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Each question carries 5

(i)

{b}

(c)

(d)

(2)

PPART A Axd=iz0

5 marks,
Define probability measurc. If A < B are two events, then prove
that B — A) = P(B) PiA).

Define unbiased estimator. If u and v are unbiased estimators of 8,
then prove that (au + bv) is unbiased for 0, if & + b = 1.

Let I—TO X -~ f“(}(_x} = 1,0 <x <1, and
H, X ~ flix) = 9x, 0 < x < 1. Based on a single observation
obtain most powerful test for H, against H,, when o = 0-L.

If X and Y are independent standard nermal variates then prove
that X + Y and X — Y are independent normal variates.
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PART B T 0= 100

Each guestion carries 10 marks.

Let (XY) have the density function fix, y) =k, for & < x, y and x + v 7 2
(i lind k
(il Obtain the marginal density of X

A committee of three members has been formed by selecting the members

at random, from a group of 3 Statisticiars, 2 Economists and 1 Doctor.

() Find the probability that thce commitee consists of 1 Statistician,
I Keonomist and 1 Doctor.

(b) Find the probability that committee does not consist of an

economist.

Define characteristic function. (c.£). Let PIX = — 1l = PIX = 1t = 1/2. IFind
c.f of X and hence find all moments of X,

Let X, Xo, o0 X, . be did u(0, 0) random variables and X, = max {x, -

I

x.}. Prove that X, , converges to 0 in probabihty

State Factorization Theorem. Lel x; .. x, be iid random variables with
pal.f exp{— (x — 0], for x > 0. Obtain non-trivial sufficient statistic for 0.

Ti

Let xy, .. X, be iid random variables having u(®, 6 + 1) distribution.
Obtain maximum likelihood estimator for 0. Is it unique 7 Justify.

Let x4, ... X, be iid random variahles having N(O, 1) distribution. Develop
LRT test for testing € = 1.

Describe sign test for location. State the assumptions.

Consider the linear model Y = Xp + ¢. Obtain least square estimater of P
based on n observations.

Define N{u, %) distibution. If X has NGi, Y) distribution, obtain the
distribution of AX + b.
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PART C

Euch question carries 16 marks.
State and prove Borel Centeth lemma.
l.et X have d.f.
0 if x<0
Pix) - {(1+=xy/6 if 0=2x<2
1 if xz2
i) Sketch the graph of I
(i) Find EX) and V(X).

<1550

Doscribe weak and strong laws of large numbers. Let {X | be a sequence
of iid random variabies with finite second moment. Bxamine whether (X}

nbeys weak law of large numbers.

Srate and prove CR Ineqguality

Describe monotone likelihoud ratio property. Obtain UME test for testing
3 = 1 against the alternative 0 > 1, where 0 is the mean of exponential

distribution.

Nefine multiple correlation coefficient and obtain an expression for the

sarme.
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PART D xS 0=H0

Answer any three of the following (questions, Fach yuestion curries
30 maorks.

Nefine various modes of convergences vl a sequence of random variables,
Give an cxample of a sequence of randoin vavinbles which converges in
prubabitity  but fot almost surely, Stawe and prove o necessary and!
gultiient. condition for almpst sure convergence of n senuence of rundom

variables.

Deseribe SPRT. Develop SPRT to test the paramneter ol Bernoulh
distribution. Obtain approximate expressions for OC and ASN functions.

Distinguish between parametrc and non-parametric procedures, Deseribe
ane and  two samplols) problems. Ghow that one sample Kolnogurov
Snirnov statistie is distribution free.

late Causs-Markoff theorem. Describe the mwodel for twi way analysis of
varianee, carey out the comploete analysts and give the analysis ol varane:

Lable,

Licfine students coatatistic and  Hotelings ol gtadistic, dnditedte various
apolications of these siatistics in statistieal inference.
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