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Instructions : (1) All questions carry equal marks.

(2) Scientific calculator can be used.

1. (a) Letx,r=1,2, ..k, be independently distributed as Np(},_tr, Y). Then for fixed

k
matrices A, : m x p, obtain the distribution of > A x.
r=1

() Ifu =pandX =%;r=1,2,....k, then obtain the distribution of Z

() If X, and X, are independently distributed as Np(},_t, Y);r=1, 2, then obtain
the distribution of y, = x; + x, and y, = x; — x,. Also write the joint
distribution of y, and y,.

OR
(a) Letx~ Np(},_t, Y) and let x , u and X be partition as follows :

x—FIT },_L—P_LIT alnle—FHEn}r r+s=p
REAY Ky s YioXols’ '

(1)  Show that x, - 22_21 Y., X, and x, are independently distributed.

(iii)  Obtain the conditional distribution of (x,/x, = x,)

(b) Define canonical correlation coefficients and canonical variates. In usual notation
show that the canonical correlation are solution of the determinant equation

_}\‘211 Z“12

=0
o ALy

Hence or otherwise, show that multiple correlation and simple correlation are
special cases of canonical correlation.
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Define partial correlation coefficient. In usual notation obtain the expression in
terms of elements of X! = (cV) for partial correlation coefficient. Show that
partial correlation coefficient between x; and x, is nothing but the conditional

correlation between x; and x, given x;.

Define Wishart matrix. Obtain probability density function Wishart matrix V:pxp
Whennzp,Q:OandZ:Ip.

OR

Let V~W_(V,n,%),n>p,%>0; andletv{v“vu} 2—{2“212}
p 9 9 9 - 9 9 V21 V22 9 221 222 9
1 -1 -1
Vi,=V, -V, V22 V12’ rL,=Z,-Z, 222 212 and f = X, 222, with
r + s =p. Then show that V, , and (V,,, V,,) are independently distributed, where
Vio ~ W, E n—5), Vyy given Vo, is N o (BVy;, Xy 5, Vi), and Vi, ~ W
(222,1'1).

Define Hotelling’s T? statistic. Show that it is used to test the H, : L = U, against
H, : u# U, When x ~ Np(u,Z). Obtain the distribution of T2 under H,. What is
the power of the test ?

OR

Show that Hotelling’s T?> can be used to test H, = Pio3..p = 0 against

H,=p 123..p7 0,where p 1.23.p is multiple correlation coefficient.

Discuss the problem of classifying an observation x, into two known multivariate

normal populations with common covariance matrix ¥X. Write the classification
rule in terms of the Mahalanobis distance A2,

OR

Obtain null distribution of the sample correlation coefficient ‘r’.

Define sample Mahalanobis distance D2, obtain the relation between D? and
Hotelling’s T2. Hence, obtain the distribution of D?.

OR

Obtain the estimated minimum ECM rule for classifying an object x,when X, =¥,
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4. (a) Explain orthogonal factor model with K common factors. Give principal
component solution of the factor model.

OR
(a) Explain the technique of One Way MANOVA for the comparison of several

multivariate population means.

(b) Define GLM. Obtain MLE of § and 6> in GLM. How would you test H: B = 8, ?
OR

! Pj where
p1

p > 0, then find the principal components associated with matrix X and find the

(b) Define principal components. Write its important applications. If ¥ = (

percentage of total variance explained by first principal component.

5. Answer the following questions :

6 10 8
1 Ifx-= [9 6 3} is an observation matrix of order 2 x 3, then obtain its mean

vector and variance-covariance matrix.

111
(i) If x : 3 x 1 is distributed as N,(W, ¥) with p'=(2, 1, 1) andZ:{l 3 2}, then
122

obtain the distributions of y, = x; + x, and y, = x, — x5 . Write the joint

distribution of y, and y,.

2
1
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4
(i) Let x, x, and X3 be distributed as N3(},_L, Y)withpu=0and £ = { ﬂ, then

-1
obtain

(1 E(x; xi +x, xé + x5 xé)
(i) BlCr, x; + %y x5y + X3 031,
. .. . 1 _1 2 2 .
(iv) If the joint pdf of (x, y) is 2—n exp | 5 {(x=1)"+ (y—=2)"} |, then write the values

of W, Uy, Oy, O and Py
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-1 2 -1
(v) Letx ~ N; (u, ), where u = 0 and 1= { 5-8 2}. Write the formula for
-3 5 -1

multiple correlation coefficients R, ,; and obtain its value.

(vi) Letx~ Np (u, X). Obtain characteristic function of the vector x.

(vii) Let X, X,,, ..., D.O be a random sample of size n = 20 from a Ne (u, X) population.

. N 1-12 -12 0 0 O
Specify the distribution of B (19S) B, where B = (0 0 0 -12 -1p 1),

where ‘S’ is the MLE’s of X.
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