STAT /MA 41600
In-Class Problem Set #27: October 22, 2014
Solutions by Mark Daniel Ward

la. We have fxy(z | y) = fXY—((;)y) The numerator must be 1/8 since the joint density is

constant on a region with area 8. So the denominator is fy(y) = y+3 1/8dx = (y + 3)/8.

Thus fxyy(z |y) = yiés =1/(y+3) for 0 <y <2, and fxy(z | y) = 0 otherwise.

1b. We have fxjy(z | 1) =1/(14+3)=1/4. Thus P(X <3 |Y =1) = fo Ifxy (x| 1)de =
[71/4dx = 3/4.

P(X<3 & Y< 1/8 dz d
lc. We have P(X <3 [Y <1) = (;?Ygl)il)_f()fO{Q‘_si/Sd:cZy:;/_/l%:(s/?'

2a. For 0 < z < 3, we have fyx(y | z) = fX’Y((gy). The numerator is again 1/8. The

denominator is fx(x fo 1/8dy = 1/4. Thus fyx(y | z) = % =1/2for 0 < y < 2, and

fyix(y|xz)=0 othervvlse.

2b. For 3 <z < 5, we have fyx(y | z) = f’}’y((jsy). The numerator is again 1/8. The
denominator is fx(z) = f ;1/8dy = (5—x)/8. Thus fyx(y | z) = (515’;/8 =1/(5b—x) for
r—3<y<2 and fy;x(y | x) = 0 otherwise.

2c. We have fyx(y | 2) = 1/2. Thus P(Y < 15 | X = 2) = f01'5fy|x(y | 2)d

[71/2dy = 3/4.

3a. We have fyx(y | z) = f)};—((;ﬂ)y) The numerator is 10e 2”72, The denominator is
x( e y = be” us fyix(y | ¢) = 20" = 2e2*% for ¢ < y < o0,
*10e~%"% dy = 5e~%*. Thus fy, 10e 2220 = 2e20-% f

and fy|X(y | ) = 0 otherwise.
3b. We have fy|x(y | 2) = 2e2®~% = 2¢*%. Thus P(Y >3 | X =2) = [~ fyx(y | 2)dy =
[ 2et " dy = €72

P(Y>3 & X>2 foo fy 10 —3z—2y dz d §6712_26715
3c. We have P(Y >3 | X > 2) = P03 — pelpme o onh — 40—t
2e7? — 2¢7% = 0.2211.
4a. We have fxy(z | y) = fo:—((;y) The numerator is 10e3*72. The denominator is
— — — —3z—2 —3x—2
fr(y) = JJ10e 32 dx = L(e”? — ™). Thus fxy(z | y) = %%gf%_efysy) = 2o —; for

0 <z <y,and fx)y(z |y) =0 otherwise.
4b. We have fxjy(z |3) = Se" "0 = 220 Thus P(X > 2|Y =3) = [} fxyy(z|3)dz =
B de = S = 971 = 0.0023556.

2 e—6_¢—15

—3z 5,-12_2,-15
de. We have P(X > 2| Y > 3) = PUGREGEN - Jofor oty — sy
5 3 0 3 3

e =2 — ().0024295.
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5a. We have fy|x(y | z) = f)};—((j)y) The numerator is 1(2 — z)(2 — y). The denominator is

L2-=2)(2 _
fx(@) = [25@2 - 2)2 - y)dy = (1/9)(2 - ). Thus frix(y | 7) = 35005 = 124 for
r<y<2 and fyx(y | x) =0 otherwise.

5b. We have fy x(y|1/2) = 229, = €8 Thus P(Y > 1| X =1/2) = [ fyix(y | 1/2)dy =

(2—1/2)2
J2 2 gy = 4/9.

1

P>l & x>1/2) L[l 3@-2)@-y)dedy g3 g
5c. We have P(Y > 1| X >1/2) = =555 = f11/2 f1/2222(2 ST = B = A

6a. We have fyy(z|y) = fo:—((w)y) The numerator is (2 — x)(2 — y). The denominator is

12-2)2-y) —x
Fr(y) = [ 32 =2)(2 = y)de = §y(2 = y)(4 —y). Thus fxpp(e | y) = Eo0 s = 200
for 0 <z <y, and fx)y(z | y) = 0 otherwise.
6b. We have fyy(z | 1) = 2228 — (2/3)(2 — ). Thus P(X > 1/2|Y = 1) =

1(4—-1)
Sl fx(a | V) de = [),(2/3)(2 — 2) de = 5/12.

o P(x>1/2 & Y1) S Y, 5@y dedy 730
6¢c. We have P(X >1/2|Y > 1) = BT = }1 f/Q 2(2 Doy dedy ~ 76 = 1/2.




