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STA 302f 2015 Quiz 4

1. (5 points) Let Y be a p x 1 random vector with E(Y) = p, and cov(Y) = X,. Let T be a
q % 1 random vector with E(T) = p, and cov(T) = 3;. Note that in general, p # gq.

Only one of the following statements is always true; the others are not true in general. Choose
the true statement and prove it, starting with the definition of cov(Y, T) on the formula sheet.

(a) cov(Y,T) = cov(T,Y).

(b) cov(Y,T)=0.

(c) cov(Y,T)=E(YT) - E(Y)E(T)"
(d) cov(Y,T) =X, %;.
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2. (5 points) The simple linear regression model is Y; = 8¢ + fix; +¢; for i = 1,...,n, where

€1,..., ¢y are a random sample from a distribution with expected value zero and variance o2.

The numbers zi,...,z, are known, observed constants, while the parameters 8y 8; and o2
are unknown constants (parameters). '

(a) Find E(Y;). Show a little work.

Eeny= FOP +/§f>((. + €, >:% +[3;>(_, rECE.)
R +E L

(b) Find E(Y). Show your work.

L 3 = [
Eiy)=E a,;. V= & Eln)

(¢) In homework, you obtained the least-squares estimate ﬂl = L ngigmf)fi) . Is ﬂl an

unbiased estimate of 317 Answer Yes or No and show your work.
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