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Note: Attempt all questions.
Q.1
(i) Define multivariate normal distribution and obtain its characteristic function. [7]

(i) If X~ N (p,X)and C: mx pbe any arbitrary matrix then show that

Y,,=C,. X, ~N,(CpCEC) . [7]

mx1 mxp
OR
(i) In usual notations, let X ~ N (p,X)and if X, p and X partition as follows:
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rts=p.
Show that (a) X, - £,,X51X, and X,are independently distributed.

(b) Xz N]v\(uzazzz)- {7]
(ii) Show that it X ~ N (p,X)then any sub-vector of Xis also normally distributed with mean

equal to the corresponding sub-vector of p and with variance-covariance matrix equal to the

corresponding sub-matrix of X . [7]
Q.2
(i) What do you understand by canonical correlation? Also write it’s application. [7]

(iDIn usual notations, show that (a) 1— R, = (1-r3)(1=73,) (b) Ry, =1 + 1), if 1y =0. [7]

123 =
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(i) If all the correlation coefficients of zero order in a set of p -variates are equal to p, show that

P
1+sp
of a variate with the other (p — 1) variates is given by

1-R? =(1—p)(w] [7]

I+ (p - 2),0

(a) every partial correlation of s 'th order is (b) the coefficient of multiple correlation R

i

(i1) Describe canonical correlation coefficients and canonical variates. In usual notation show
that canonical correlation are solution of the determinant equation

_2211 Z12 _
=0 . [7]
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(i) Define Wishart distribution. How is a Wishart-distributed matrix constructed from
multivariate normal variables? (7]
(ii) In usual notations, If D ~W (D |n|X), then for any arbitrary matrix H :mx p, show that
HDH' ~W, (HDH'|n|HEH"). [71

OR

O IV, ~W, (V, In | L) and V,~W (V, |n, | X) are independently distributed then show that

V3+V2NW,,(V1+V2|77|+”212)- (7]
(i) If D~W,(D,n.%). then obtain the distribution of |D[/[Z|. Also obtain ED|". (7]
Q.4

(i) Define principal components. When should you use principal component analysis? Also
discuss limitations of principal component analysis. (7]

(ii) Let T be the covariance matrix associated with the random vector X'= [Xl,X2 X, j Let

Y  have the eigenvalue-eigenvector pairs (/1l . ,), (&2 ,€y ) e, (A €y ) where

AzAz24,20 . The ith principal component is given by

Y =e'X =e, X, +e, X, ++e, X, i=12,,p Then show that Var (v)=eZe, = 4,, and

Cov (Y,,Y,)=e/Ze, =0, i # k. 7]
OR

(i) Explain how Hotelling T is used for testing equality of two mean vectors from two different
multivariate normal populations with unknown but equal covariance matrices. 7]

(i) What do you understand by discriminant analysis and classification? What are the key
assumptions of discriminant analysis? Give some real-world applications of discriminant
analysis. [7]

Q.5 Answer any seven: [14]
(i) Define population correlation matrix.

(ii) For a multivariate normal random vector, the variance-covariance matrix is always )
(A) square matrix (B) non-negative definite (C) symmetric (D) all of these
(iii) Multivariate normal distribution is most commonly used in multiple statistical methods
because:

(A) it is easier than other distributions

(B) it’s assumptions holds due to multiple central limit theorem in all cases

(C) this distribution holds for all types of variables

(D) it converges to unity
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(iv) The quantity (x—p)" £7' (x —p) involved in multivariate normal density function represents:

(A) multivariate normal density
(B) dispersion matrix

(C) exponential series

(D) Mahalanobis squared distance

(v) What is the primary goal of canonical correlation analysis?

(A) To predict a single dependent variable from multiple independent variables
(B) To find the correlation between one variable and a set of others

(C) To determine the relationships between two sets of multiple variables

(D) To identify factors within a single set of varaibles

(vi) Which of the following is a key output of canonical analysis?

(A) A single regression equation

(B) Correlation coefficients between individual variables

(C) A series of canonical variates, which are linear combinations of the original variables
(D) The mean and standard deviation of each variable

(vii) The __distribution is a multivariate generalization of chi-square distribution.
(A) Multivariate Normal (B) Hotelling’s T*

(C) Wishart distribution (D) none of these

(viii) The Wishart distribution is a family of distributions for matrices

(A) symmetric positive definite (B) asymmetric positive definite
(C) symmetric negative definite (D) asymmetric negative definite

(ix) Give one lim:tation of Wishart distribution.

(x) How are the principal components in principal component analysis determined?
(A) By selecting the features with the lowest variance

(B) By finding the directions of maximum variance in the data

(C) Through a supervised learning process that labels each component

(D) By randomly selecting a subset of the original features

(xi) What is the purpose of eigenvalues in principal component analysis?
(A) They represent the variance explained by each principal component
(B) They determine the number of principal components to retain

(C) They are used for data visualization

(D) They measure the similarity between data points

(xii) Which of the following is a primary objective of discriminant analysis?

(A) To maximize the variance within each group

(B) To explain the variance in a continuous dependent variable using independent variables

(C) To develop linear combinations of predictor variables that best discriminate between groups

(D) To predict the values of continuous dependent variables
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