STA 6246 - Homework No. 2, Fall, 2003
Due Wednesday, September 24
Do all problems, but turn in only 1, 2, and 5

. Problem 1
Suppose that x is distributed as N(u, ¥) and that AXA = A
(a) Show that (x —c)A(x —c) ~ X',z,()\)a where p = rank(A). What is A7
(b) Show that A >0, i.e., A is positive semidefinite.
. Problem 2
Let x = (21, x3) ~ N(u, X), where
E=1-pL+pd (1)

Let Ql = (33‘1 — $2)2 and QQ = (.’171 + $2)2. Show that Ql/[2(1 - p)] has a
chi-squared distribution and that (); and @5 are distributed independently.

. Problem 3
Let y = (y1,¥2,y3) ~ N(u, X), where p = (0,1,2)", and
1 1 2
S=1|14 3 (2)
2 39

Let z = (2,—1,—1)y. Find a random variable u = by, where b = (by, by, b3)’
such that F(u) = 0 and u is independent of z.
. Problem 4

Let y1 = (2/11,@/12, : ",ylnl)la and y, = (2/21,@/22, : ",yzm)' be samples drawn
from N(p1,02) and N (pe, 02), respectively, and the samples are independent.

Find the distribution of
(7. — 52.)2/(,%1 + nl_Q)

S S - 2 (42— 2) ®)
when o? = o3.
. Problem 5
Consider the balanced random one-way model,
Yij = P+ 04 + €ij, (4)

i =1,2,--,a, 5 = 1,2,---,n, oy ~ N(0,02), €;; ~ N(0,02), the o;’s are
independent, the ¢;;’s are independent, and the «;’s are independent of the
6,’j,S.



(a) Write the model in vector form using direct products.

(b) Give X, the variance-covariance matrix of y, the vector of observations,
using direct products.

(c) What is the distribution of SSy, the sum of squartes associated with the
o;’s?



