STAT 8260 Exam 1 — Thursday, February 27
SHOW ALL WORK

Name:
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where aj,as,ag are the columns of A. Let V = L(az,a3) and suppose y ~
NS("‘HO-ZIS)‘

a. (9 points) Find Py and Pg(a).

b. (7 points) Find the eigenvalues (and their multiplicities) of Py .



c. (7 points) Are y'Pyy and y — A(ATA)~ ATy independent? Why or
why not?

d. (7 points) What is the distribution of % ||y — ¢||?, where ¢ is a 3 x 1 vector
of constants?



e. (7 points) Now suppose pu = (1/3,0,—1/4)T and find E(y'Pyy).

2. Suppose y ~ N3(u, ) where p = (2,5, —2)T and

a. (6 points) Which pairs of variables in y are independent?



b. (14 points) Find the distribution of <zz> lyy.
3

c. (7 points) Find the partial correlation coefficient pagj1 (p23.1 in our book’s
notation).



3. Let X1,...,X, and Y1,...,Y,, be independent random samples from N(uy,0?)
and N (p2,20?), respectively. Let X = L5 X;and YV =130 |V,

a. (8 points) Find the distribution of

22?:1()(1' - X)z

i (Yi—Y)?

b. (8 points) Find the mean and variance of
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4. Let x = (x1,20)T, ¢ = (1,1, 1)T,

a. (7 points) Show that B is a generalized inverse of A.

b. (7 points) Show that Ax = c is not a consistent system of equations.



c. (6 points) Change ¢ so that the system Ax = c is consistent.



