STAT /MA 41600
In-Class Problem Set #33: November 4, 2015
Solutions by Mark Daniel Ward

la. We have P(X; + X5 < a) = foafoale e 21 \e=2 dxy dz;. For the inner integral, we
focus on the 5 part of the integrand, and we get: fa_xl Ae A2 dpy = 1 — e~ a7 Qo then
we have P(X1 + Xy < a) = [{ Ae (1 — e M) dyy = [T e ™ day — [ he ™ day =
1—e?—Xae™™ =1—(1+ Aa)e

1b. We have P(X1 + Xo + X5 < a) = [f; 7 Ae M e 2 Xe ™3 dug divy day.
[You do not have to calculate this triple 1ntegral, but just FYI, P(X; + Xo + X35 < a) =
1—e 1+ Xa+ ’\“) )]

2a. Yes! The random variables U and V' are independent, because fiv(u,v) can be factored
into v and v parts.

2b. By symmetry, we have fy(u) = 3e™3" for u positive, and fy(u) = 0 otherwise.

2c. The random variable X is a Gamma random variable with parameters r = 2 and A\ = 3,
so the density of X is fx(z) = 9ze™3* for x > 0, and fx(z) = 0 otherwise.

2d. We have P(X < 1/2) = Fx(1/2) =1 — e ®W/2(1 4+ (3)(1/2)) =1 — (5/2)e~%2. Or we
could calculate P(X < 1/2) = 1/2 Ire ™ dr =1 — (5/2)e /2.

3a. We have P(U > V) + P(U =V)+PU < V) =1, and PU = V) = 0, and
P(U >V)=P(U < V), so it must be the case that P(U > V) =1/2.

3b. The random variable Y is a Binomial random variable with parameters n = 2 and
p=1—e G010 = (2592

4a. The random variable W is a Gamma random variable with » = 3 and A = 1/5. The
density of W is fiy(w) = M (/5w for > 0, and fw (w) = 0 otherwise.

4b. The variance of W is Var( y=r/\= 1/5 = 75.

4c. The variance of W/60 is Var (WW/60) = 75(1/60) = 1/48.



