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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt of this question paper.

2. Attempt five questions selecting two from section I and three from section II.

- SECTION 1

1. (a) IfU=aX+bYandV=cX+dY, where X and Y are measured from their
respective means and r is the correlation coefficient between X and Y, and
if U and V are uncorrelated, show that

oy, =(ad —beYoya NI-1F .

(b) Define Spearman’s rank correlation coefficient. Obtain the value of rank
correlation coefficient when each of the deviations is maximum. (7,8)

2. (a) The regression lines of Y on X and of X on Y are Y = aX+b and
X =cY +d. Show that

(i) means are X = (bc+d)/(1-ac) and Y = (ad+b)/(1-ac),
(i) correlation coefficient r(X,Y) = Jac,

(i) The ratio of the standard deviations of X and y is Jela.

PTO.
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(b) Show that, in the usual notations

3. (@)
(b)
4. (a)
(b)

- Riy= (1 - "122)(1 B "ri.z)

Deduce that

]

b
(l) RI.ZJ 2 rl!
(i.i) Riy,=rhtr,ifr,=0
(iii) 1 - R,z23 = Ll—-ﬁl(l;ip) , provided all coefficients of zero order are
- +p L

equal to p. - (7.8)

If X and Y are two independent random variables such that
f(x) = e*, x 20, and 'g(y) =3e¥, yz20.

Find the probability distribution of Z = X/Y.

Explain the concept of partial correlation. [n a trivariate distribution, show

that
D oiy = oiw/a,

. fi2 ~Tiafn
@) r,,= _\/1_’,‘23 Jl_rzzj (7.8)

SECTION II

Define convergence in probability and convergence with probability one.
Show that convergence with probability one implies convergence in
probability.

Let {X } be a sequence of independent identically distributed random variables
and S, = X, + X + ... + X, show that
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5. (a)
(b)
6. (a)
(b)
7. (a)

S — E(S") < = - where
W-b] = @(b) - D(b), where ©(.)

n

lim,_,, P[a <

. is the distribution function of a standard normal variate. (7.8)

Let g(X) be a non negative function of a random variable X, then for every
k > 0, show that

E(g(X))
k

P[g(X )2 k] <
Hence obtain chebyshev’s inequality from it.

The trinomial distribution of two random variables X and Y is given by :

n! X—y

)= s P 4 (-pa)”

, %y=0,1,2,...,nmx+y<n,
OSP,q,P"'qSl-

Find the marginal distribution of X and the conditional distribution of Y given
X = X. Also obtain correlation between X and Y. (7,8)

Let X and Y be standard normal variates with coefficient of correlation p.
Show that '

Hre = (s+r-D)p Hroysm +(r - 1)(3 - l)(l - pz)“r—2J—2 .

Hence deduce that pu,, = 3p and p,, = 1.+ 2p%

If the variables X, X,, ..... , X_ are uniformly bounded then prove that the

V(X +X 4.+ X)) _

condition 1lim >

ft—» 0 n

0 is necessary as well as sufficient

for weak law of large numbers to hold. (7,8)

IfX~ Np(u, Z), find the characteristic function of X.

PTO.
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(b) State Inversion theorem for characteristic function. Let X be a discrete random

variable with its characteristic function given by.

) bx(1)= &) .

Obtain the probability function of X.

(c) Write a note on sin inverse and logarithmic transformations.

(5,5,9)

(600)****



