AVERBACH AND MEHTA 3.6 EXERCISES - #34

34) f E(X) =4, Var(X) =2, E(Y) =3, Var(Y) =18, and p(X,Y) =
1/2, then Cov(X + 2, X +2Y) is:

a) 9 b) 12 c) 8 d) 4 e) 6

Solution: The variance-covariance matrix of [X,Y] is

Var(X) Cov(X,Y)
[ Cov(X,Y) Var(Y) }

From the given information,
1 1
Cov(X,Y) = p(X,Y)y/Var(X)y/Var(Y) = 5\/ix/ﬁ = 5\/%:3

so the variance-covariance matrix of [X, Y] is

2 3
V = { 3 18 }
The transformation matrix is
11
1= 105

L) [

and the variance-covariance matrix of the transformed variables [ X, X +
2Y] is
/ |10 2 3 11
AVA = [1 2} {3 18} {O 2}

12 3 1] |2 8

a {8 39} {0 2] N {8 86}
Adding a constant to a random variable does not change its variance
or covariance, so

Cov(X +2,X+2Y) = Cov(X,X+2Y) = 8



