STAT /MA 41600
In-Class Problem Set #27: October 18, 2017
Solutions by Mark Daniel Ward

Problem Set 27 Answers

la. We have fx(1 fo (3/4) (1 —y)dy = B/4)(y — ¥*/2)],—0 = (3/4)(1 —1/2) = 3/8.
Therefore, we get fy|X(y | 1) = fo;((l)y) = (3/43)/(513 Y =921-y). SoP(Y <1/2| X =1)=

I 21— y)ydy = 2(y — y¥/2)[15 = 2(1/2 — (1/2)%/2) = 3/4.

W23/ a—y) dedy  [12(3/4) (@ 2—ya)[L_, dy

1b. Wehave P(Y < 1/2| X < 1) = 20=<l2& X<l) _ =

PX<1) o I, 3/D@—y) dedy [ (3/4)@Y2—ya)l}_, d
2 2B/(O%2 ) w2y dy _ fy P2yt dy B/ 22Ol 1e /8
[ B/ 2—y)—(v?/2—y2)) dy — [1(3/0)(1/2—y+y?/2) dy  B/D(W/2—y¥2+y3/6)[,_, — 1/8 '
2a. For y < 0, we have fy(y) = 0. For y > 0, we get fy(y f5 69e32—8Y Jp —

—(69/3)e 3 8v|2e = (69/3)e 3V = 2372,
2b. We compute P(Y > 1/20) = ff;;o 23e 3V dy = —e~ Y| Jo0 = e~ %/20 = (.3166.

y=1

3a. We have fxy (¢ |1/15) = fx v(z,1/15) _ 69e—32—8/15 (69/23)6—3m—8/15+23/15 = (69/23)e 3+

fv(1/15) 23¢—23/15
for z > (5)(1/15) = 1/3, and fx‘y(l' | 1/15) = 0 otherwise.
3b. We have P(X > 1/2 | Y = 1/15) = [, fxjy(z | 1/15) dz = [7,(69/23)e™" ! do =
—e—3x+1|o0 2= 6_3/2+1 — 6_1/2 — 0.6065.

rx=1/2
4. The joint probability density function is fxy(z,y) = 1/12 for (z,y) in the triangle,
and fxy(x,y) = 0 otherwise. We also have fy(1) = ffz 1/12 dx = 1/2. Therefore, we

get fxy(z | 1) = fo:((x)l) = % =1/6 for =2 < z < 4, and fxjy(z | 1) = 0 otherwise.

Therefore, we get P(X >0 |Y =1) = f04 Ixy (x| y)de = f04 1/6dx =4/6 =2/3.




