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SEMESTER Il - CORE COURSE
ST2C08TM - Multivariate Distributions

Time : 3 Hours Maximum Weight : 30
Part A
I. Answer any Eight questions. Each question carries 1 weight (8x1=8)
1. Letther. v X has a multinomial distribution with parameter ("‘ PP 2y reenes P‘"), obtain the assymptotic
v i [ (#; — nP,)? |
distribution of i=1 17.P.,1(1 - P’) . Also obtain the mean and variance of Y.

Define first form of Gumbel's bivariate exponential distribution.

Show that if (X, Y) has a bivariate normal distribution, X and Y are independent if and only if # = O.

Derive the distribution of the sample mean vector X if X~ NP (ll, 2).
Explain characterization property of p variate normal distribution.

State and Prove Crames and Wold theorem.

Define Wishart distribution.

Define generalized variance of the multivariate distribution.
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Give the necessary and sufficient condition for the independence of two quadratic.form.
10. jfAisa symmetric matrix X is a random vector, prove that E (X’AX) = tr(A[E (X < ﬂ)]),
~ PartB
Il. Answer any Six questions. Each question carries 2 weight (6x2=12)
11. For Gumbel's first form of Bivariate Exponential distribution find the conditional distribution f(y/x).
12. Show that the marginal distribution of y of a bivariate normal distribution is univariate normal with mean #{2
and vari;nce 0’22. | . -
13. g X ~ Np(pe. E), then X can be written as -5 = #t + C'Y where, & = C'C” and Y~ Np(0.1 )
14. Show thatif X ~ Np(p. ) if and only if every linear combination of X say T'X ~ Ny (T!l‘« TIZT)_
15. Let X and Y be pxp symmetric matrices of real variables and A be a pxp non singular matrix of constants.
Thenif ¥ = AX A showthatdY = |A|P*1 dX.
16. Let X be a real symmetric pxp m:trix and T is a lower triangular matrix with £jj > 0.7 = 1.2,...., then if
dX =20 [ [P+ ar
X = TT' Show that J=1 :
17. Explain the estimation of multiple correlation.
18. L et X1 . X2 -~---'~>X‘n be n independent random variables such that each Xov N (O~ 1 ) Show that
Z (x,- ——x)2 and X° are independent.
Part C

jil. Answer any Two questions. Each question carries 5 weight (2x5=10)



19. Derive the Characteristic function of bivariate normal distribution.

- 20. ., O
Show that the mean of a random sample of size N from *"\“(/“ E) is distributed according to A (“" 4_)
A
and independently of the m.|.e estimate of ¥ namely V.
21. A ; i
Derive the distribution of the U statistic where, U = |AI_+II-I_|- . Where A~ (Zr '1). and

H ~W(E.m).aandHare independently distributed.

22. State and prove Cochran's theorem.



