Multivariate Statistics: Exercise 1

October 16, 2014

Introduction:

1) When A~" and B! exist, prove each of the following:
a) (A")=(A"h)T
b) (AB)"'=B'A"!
2) Prove that
TAT' = zp: avY,

where I' = (v, 79, .-+, 7)), I'' =T ' and A = Diag(ay,as,...,a,) (cf. lecture
notes, Theorem 1.4.3).

3) Show that the matrix
21/2 AI/QFT Z \/_’YZ’Y
has the following properties:
a) (EI/Q)T — 21/2.
b) 21/221/2 .

c) (ZVH)1=x", f’?’ﬁ’z = TAY’I'T where A~/? is a diagonal matrix with
1/y/a; as the ith diagonal element.

d) 22012 = 271282 — [ and 2728 7Y2 = 271 where 272 = (ZV2) 1

4) Show that Cov(Ax, By) = A Cov(x,y) B'
(cf. lecture notes, Equation (1.22)).

5) Prove: For independent random variables & = (z1,9,...,7,)" with E(x;) = u;
and Var(z;) = o fori =1,...,n, and a symmetric matrix A we have:

E(x'Az)=pu"Ap+ o2 tr(A)

where pu" = (uy, plo, . . ., f1n), and tr denotes the trace of a matrix.



