STAT /MA 41600
In-Class Problem Set #39: November 18, 2016
Solutions by Mark Daniel Ward

Problem Set 39 Answers

la. We have E(X;X;) = (2/5)((2/4)(1/3) + (2/4)(2/3)) = 1/5 and E(X;) = 2/5 and
E(X;) =2/5, so Cov(X;, X;) = 1/5 — (2/5)* = 1/25.

1b. We have Var(X;) = E(X,X;) — E(X,)E(X;) = E(X;) — (E(X;))? =2/5—(2/5)% = 6/25.
1lc. We conclude that Var(X) = 6(1/25) + 3(6/25) = 24/25.

2a. We have E(X,X,) = (36/5 )(35/51) = 105/221 and E(X;) = 36/52 = 9/13 and

E(X;) = 36/52 = 9/13, so Cov(X;, X;) = 105/221 — (9/13)> = —12/2873.
2b. We have Var(X;) = E(X;X. ) E(X)E(X,) = E(X;) — (B(X,))? = 9/13 — (9/13)% =
36,/169.

2c. We conclude that Var(X) = ( )(—12/2873) + (3)(36/169) = 1764/2873.

3. We have E( XY fofo zy)(35(4—zy))dady = & f02f02(4xy 2?y?)dedy = & f02 212y —
PPy dy = fo Sy 8y2/3> = o = S0y 16 64/9) =0/

We also have E(X fofo —xy))drdy = 35 fofo (4o — 2?y)dedy = 5 fo (2% —
22y/3)[- dy——lgjb 8 Sy/3)dy-— H(Sy 42 /3)[5=0 = 15(16 — 16/3) = 8/9.

Alternatlvely, from Problem Set 26, quest1on #4b we know that fX( )=2/3—x/6 for
0 <z <2, and fx(z) = 0 otherwise, so E(X fo )(2/3—2/6)dx = fo (22/3 —2%6)dx =
(2%/3 — :133/18) s o=4/3—-4/9=28/9.

By symmetry, we know that E(Y) = E(X) = 8/9. Thus Cov(X,Y) = E(XY) —
E(X)E(Y) = 20/27 — (8/9)* = —4/81

4. For 0 < x < 2, we have fx(z fo srydy = say?22) = ftw(22)? = %. Therefore,
the conditional density of Y given X =zis fyx(y | x) = f’};’gi) 7 = (15;;/:;, = y/(22?) for

0 <y <2z, and fy|x(y | ) = 0 otherwise.




