Stat 351 Fall 2006
Solutions to Selected Problems

Problem #11, page 56: Since
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/ / ca:zdyd:c:c/ ?(1—xz)de=c|-2®— -z ==
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we conclude that ¢ = 12. The marginal for Y is therefore given by
y
fy(y) = / 120%de =41, 0<y<1
0
and the marginal for X is
1
fx(z) = / 1222 dy = 122%(1 —z), 0<z<1.
xr

Hence we compute

1 5 4
BY)= | v-dydy =

and 1 .
E(X):/O $-12x2(1—x)d$:3_€:3
The conditional densities are then
fxpy=y(@) = 15;; = 3;))2, 0<z<y
and 2
fY|X:x(y) 12z = 1 , r<y<l.
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Finally, we find
2

v 3z 3y
EX|Y =y :/x-dm:
(Xl =y)= [ -2 ar=1
and
1—x2_1+x

1
1
E(YXzﬂf)Z/ y'ﬂdyZQ(l—x)_ 2

Problem #12, page 57: Since
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we conclude that ¢ = 10. The marginal for Y is therefore given by

! 10
frly) = / W02y de = —y(1-y%), 0<y<l1

y
and the marginal for X is

xr
fX(:v):/ 1022y dy = 5z, 0<z < 1.
0



Hence we compute
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E(Y) = : 1—y)dy=——-—==2
(Y) /Oy3y( vldy=5-15=3
and .
E(X):/ x-5xtde = .
0
The conditional densities are then
1022y 32
Ixpy=y(x) = = L y<z<l1
T Dy -y T 1
and )
10x 2
fY\X:x(y):?}:;g O0<y<u.
Finally, we find
1 2 4
3x 3(1—y*)
E(X|Y = :/ T - dep =227
and s g 5
y T
EY|X =2)= 2 dy = —.
VX =a)= [y a3

Problem #13, page 57: Since
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we conclude that ¢ = 2. The marginal for Y is therefore given by
Y 2 2 2
fy(y)Z/ 20z +y)de =y +2y" =3y>, 0<y<l1
0
and the marginal for X is
1
fx(z) :/ Az +y)dy=2e(1—2)+(1—2°)=14+22—-322, 0<z<l.
x

Hence we compute

1
3
E(Y)—/0 y-3y’dy =

and )
1 2 3 5
E(X) = (1422 —32dr =~ + 2 -2 = =
X) /(]$(+x T)dr =531 1
The conditional densities are then
2z +vy
fX|Yy($):(32>a O0<z<y
Y
and x )
r+y
fY|X:x(3/) r<y<l.

T 142z — 322



Finally, we find
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mmyzwzlx-%ﬁwm:-<y+y>:y

and

! 2(x +vy) 2 (33(1 —z2) (1 —x3)) 2 + 3z — ba?

EY|X=2)= [ y — "/ ody= :
S 2 /x V' 1% 20322 7 1422 — 322 3(1 + 2z — 32?)
(2 + 5z + 52%)(1 — z)
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2405z + 52
33z 4+ 1)
Problem #14, page 57: Since
1z 1 1
1 1
/ / cdydm:c/ (z—2?)dr=c|=a?— 23| = ¢
0 Ja2 0 2 3 ], 6
we conclude that ¢ = 6. The marginal for Y is therefore given by
VY
frl) = [ 6ds=6(vi-y). 0=y
Y
and the marginal for X is
x
fx(x) :/ 6dy =6(x —2*) =6x(1 —z), 0<z<1.
2
The conditional densities are then
Fxty—yl@) = s L ysesyp
=y\T) = =  YST VY
TS -y Vi
and 6 )
_(y) = = Z<y<u.
Finally, we find
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mmyzw:/ z- do— YV _ YTV
and T 2 4
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Problem #15, page 57: Since
1 pV/I—a2 1 1
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we conclude that ¢ = 24. The marginal for Y is therefore given by

2

1-y
h@%=/ 242y dx = 6y(1 —y*)?, 0<y<1
0



and the marginal for X is

243y dy = 12231 —2?), 0<z <1

fx(@) = /m

0

The conditional densities are then

2423y 43
fxpy=y(z) = = , 0<a<V/1—y?
= by(1—y?)? (1—y?)?

and
2413y 2y
_ = = 0<y<+V1-—a2
fY|X—x<y) 12:1:3(1 _ .CC2) 1_ 22’ Y= T
Finally, we find
1—y2 A3 4(1 — 42)3/2 4+/1 — 42
0 (1—y) 5(1—9?) 5

and

E(Y|X =2) =
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Problem #16, page 57: Since
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we conclude that ¢ = 32. The marginal for Y is therefore given by

1 2

2 1 1
)= [ speyde =16y 0 - =ty - ). 0<y<
0
and the marginal for X is
V1—4z2 1
fx(z) = / 32zydy = 16x(1 — 42?), 0<z < 7
0
The conditional densities are then
32xy 8x 1
= = = 0<z<—-v1-—y?
fX\Y—y(x) 4y(1 — y2) 1 yg? T 2 Yy
and 39 5
LY Y
_ = = 0 <1 —422.
Frix=a(y) 160(1—422)  1—4a2 Y= o
Finally, we find
1/1-y2 3 8. L1.(1—¢2)3/2 1 — 12
E(X|Y=y)=/2 pe——dr = —8 ( g) - Y
0 1—y 3(1—9?) 3

and

E(Y|X = 1) =

Yy dy = =
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0 1—422 77 3(1 — 4a?2) 3 '



