Math 584 Quiz 2 Spring 2021 Name

1) Suppose that

X 49 2 -1 3 0
X |y 25 -1 5 =30
X; 1 9 |’ 3 =3 5 0
X, 4 0 0 0 4

a) Find the distribution of X.
b) Find the distribution of (X7, X3)T.
c¢) Find the correlation p(Xi, X3).

2) Recall that if X ~ N,(u,X), then the conditional distribution of X; given that
X, = x, is multivariate normal with mean g, + 31535, (22 — 14,) and covariance matrix
i — 21222_21221. Let Y and X follow a bivariate normal distribution

)=l 0m) (53)

a) Find E(Y|X).

b) Find Var(Y|X).



3) Let y ~ Na(p,0?I) where y = (Y1,Y2) and p = (u1, p2)’. Let A = [ 1/2 1/2 ]

1/2 1/2
/2 —1/2
aundB:[_l/2 1/2 ]

a) Are Ay and By independent? Explain. Hint: The quantities are independent if
Cov(Ay, By) = 0.

b) Are y’ Ay and y' By independent? Explain.



