
Problems from Assignment 20

1. Consider the setup from class. Suppose for that

t∑
i=1

pi = 1 and W1,W2, . . . ,Wt
iid∼ N(0, 1). Then

let:

~p =


√
p1√
p2
...√
pt

, ~W =


W1

W2
...
Wt

 .

Finally let:

~Q =


Q1

Q2
...
Qt

 = ~W − ( ~W · ~p)~p

.

Find:

(a) Var(Qi)

(b) Cov(Qi, Qj) for i 6= j. (I know that we did this in class but it is worth it write it all clearly
for yourself).


