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1. Answer the following questions as directed :
1x7=7

(a) Let X and Y be two normally correlated
variables. In derving the bivariate
normal distribution we make the
following asumptions :

(i) Regression of Y on X is linear.
(i) The arrays are homoscedastic.

(iii) The distribution of Y in different
arrays is normal.
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Choose the correct answer from the.
following options :

) Only (i) and (i) are the basic
assumptions required ‘

I) Only (i) is the basic assumption
deriving bivariate normal distribution

() No assumptions are required to
derive bivariate normal distribution

(IV) All three assumptions (i), (ii) and
(iit) are required to derive bivariate
normal distribution

The moment generating function of the
bivariate normal distribution ijs

0 My (ti, ty) = <=::qo[-é—(t12 +t2 + 2Pt1t2)] o

al) 'MXY (tl’ tz) = exp[-%(tl + t2 + 2Pt1t2)]

(IV) Myy(t),t,) = exp[2(t12 +12 +J5Ptlt2)]
(Choose the correct option)

If the marginal distribution of X and v

are normal (Gaussian)

(I) it does not necessarily imply that

the joint distribution of (X, Y) is
bivariate normal
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(II) it implies that the joint distribution

of (X,Y) is bivariate normal

it impli iables X and
1II) it implies that the vana_lb :
& Y are independently distributed

(IV) the joint distribution is bivariate

normal, but the random variables
X and Y are independently
distributed

Choose the appropriate answer from the
above options.

There are certain assumptions
associated with non-parametric tests,
which are

(i) sample observations are
independent

(ii) the variables under study is
continuous

(iti) the distributions are continuous
(iv) lower order moments exists

Choose the appropriate answer from the
following options : |

() No assumptions are required for
non-parametric tests
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(I) The non-parametric tests are valid v
for the discrete variables ' ' (g) Let X =(X1’ Koras XP) be theldata

(I) All above assumptions (i), (ii), (iii) _ - 1 f
and (iv) are required for non- vector be divided as {{( ) =('X1""’ Xq)
parametric tests

(IV) The non-parametric tests can be and )_{(2) =(Xq+1,..., Xp) ¥ Jithen for
done only for  discrete . i
distributions. i=1,2,...,q, the residual variate

; is independent of the
State which of the Jollowing statements is Xig+1, --» p of X is indep

True or False : regressor X,

(e) To study the correlation coefficient of
two variables in the qualitative data, () True
Pearson correlation being used to find

the correlation coefficient of the two . () False

varriables. Choose the correct answer.

() True

() False Answer the following questions : 2x4=8

(a) State two assumptions required for a
non-parametric test.

Choose the correct answer.

() If Ris3=1, the multiple linear

regression of X; on X, and X, is (b) Let X be a p-dimensional random vector
considered as perfect for all predictions. and if A is an (nx p) matrix of known
el constants, then AX is the product of a
(@) False vector X by a matrix A, then find
Choose the correct answer. V(AX).
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{c) Let X =[ IJ
£ « If X : :
: X, 1 and X, are A @ It (X,Y) is BVN(yl, 1, 62,02, p).
independent and : .
‘ - Compute the correlation coefficient of
9(’5) =g® () g® (), pivee 1 ~ eXand e
’ (S at Tt
B - (e X and Y are standard normal variates
(g (X ))‘E[Q g (X(l))JE[g(l) ( X ) with coefficient of correlation p, show
@) that regression of Y on X is linear.

(d) Write a note on test for randomness
4. Answer any three questions from the

Y three questions from the [ClossEs T
A 5x3=15
rit i
€ & note on ordinary sign test.

3. Answer an
fOIIOWing .

(@ I X, Xp have a joint normal

distribution, a necessary and sufficient
condition for one subset of random
variables and the subset consisting of
the remaining variables to be
independent is that each covariance of
a variable from one set and a variable
from the other set is O. Prove it.

(b) Let X:(with p-components) be distributed

accordi
ording to N(H’ZJ’ prove that }j =CX

;s distributed according to N| C u,CY.C >
or C non-singular -

(c) Let (X,Y)~BVN, prove that if and only
if every linear combination of X and Y
is a normal variate.

_Whitney test. What is

If : S
the bivariate random variables

= v f b
X' -('Xl, .X2) OllOW ivarial:e normal
dlStrlbuthI'l with mean vector 0 d
an

i | : ; 1 i Mann
R ZF[P T) Find the & ?ti:cﬁjan and variance of the test
pdf of X,/X,. statistic ? How is the test carried out
for large sample ? 6+2+2=10
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(d) Describe the Kolmogorov-Smirnov test .

(e)
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for one sample, explaining assumptions
and hypothesis.

() Write a note on principal
component analysis. S

(i) Write a note on Hotelling’s T2.
D

Suppose X ~N p(,u, E) and let X be

 partitioned as X'= ({{(1)' h X(Q)'), where

)_((l) has k-components and

X @) (P~k) components. Prove that the

regression for the mean of {((1) on )_( (2)
coincides with the linear mean square

regression of {{(l) on {((2).




