Section 6.1
2.

P(G=g)=) P(G=g|T =t)P(T =1
t=0

Given T =t, G ~ Bin(t,1/2), so

P =g =0=( 1 )2

where g =0,1,--- ,t.

P(G=0) = 1%01+1/2%0.24+(1/2)%%0.4+(1/2)3 0.2+ (1/2)* % 0.1 = 0.33125
P(G=1) = 0+1/2%02+2%(1/2)*%0.4+3%(1/2)3%0.2+4%(1/2)* 0.1 =0.4
P(G=2) = 040+ (1/2)?%0.4+3%(1/2)>%0.24+ 6% (1/2)* % 0.1 = 0.2125
P(G=3) = 0+0+0+4(1/2%%0.24+4%(1/2)*%0.1 =0.05
P(G=4) = 0+0+0+0+ (1/2)*%0.1 =0.00625
G 0 1 2 3 4
P(G=g) 033125 04 02125 0.05 0.00625
4.

P(X = 5|X4Y =12) = = -

P(X=5X+Y=12) P(X=5Y=T7) <150)<170>
P(X +Y =12) P(X +Y =12) (?(2)>

5.
We have X1 ~ Poisson(\1), Xo ~ Poisson(Aq), and X1+ Xo ~ Poisson(A\+
A2), so

P(Xy = K)P(Xs = n — k)
P(X1 + X5 = n)

e~ Ak ¢—P2pnk
Kl (n—k)!
e—>\1—)\2 ()\1+A2)1L
n!

n A1 k Az n—k
( k )(/\1+)\2) (/\1+>\2)

A
) A1+1>\2 )

P(Xy = k|X, + Xo =n) =

So given X7 + Xy =n, X; ~ Bin(n



Section 6.2

P(X =z) = P(min(X1,Xs)=2x)
= P(mm(Xl,Xz) >ux)— P(min(Xl,Xg) >x+1)

13 — 22
36

so by Bayes rule, we have

P(X =xz,Y =vy) 3 1
¥ =ylX =x) P(X = 2) B2 ~ 13-2¢
if x =y, and
Z 2
¥V =ylX=2) B2~ 13-2
ifx<y.
E(Y|X = -
(Y]X = 2) 13—2x Z y13 %
1 (7+x)(6—x)
= 2
B2t 2 )
_ 42 — x
T13—2x

(b)

P(Y=y) = P(mazx(X1,X2) <y)— Plmaz(X1,X2) <y-—1)
= PX;j<yPXo<y -PXi<y—-1)PX2<y-—-1)
A e O

36 36
o 2y—1
N 36

so by Bayes rule, we have

PX=z,Y=y) = 1
P(X =alY =y) = =gy =
PY =vy) ol 2y —1
if v =y, and
P(X =zlY =y) = 35 2
2y—1
%6 29 — 1



ifx<y.
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EY = EE(Y|X) = E(

EY? = E[E(Y?X)]
(z+1)(2z+1)
B E[T}

1 1 1
= -EX?’+_-EX+-

3 TS
I+ 1)@2n+1) 1In+1 1
3 6 T2 Y%
4n? + 15n + 17

36

2 n? +6n — 13
N 144
Vin? +6n —13

12

VarY = EY? — (EY)

SD(Y) =

P(VX; <tIN=n)=[[P(X;<t)=t"
=1

P(VX; <t) = i P(VX; < t|N =n)P(N =n)

n=0
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N Zo n!
-

= eht—1)



ESy = E[E(Sy|N =n)]

E(Sy|N =n) = ZEXZ-:%

1
ESy = fENziu

10.

Let X be the number of black balls, Y be the number of black balls drawn
from another box. Then we have

. b+y ) bo
X|Y =y~ Bin(n,———) Y ~ Bin(d, ———
| Y m(n’b+w+d) in( 7bo+wo)
0
b+Y bn n
EX = E[B(X|Y) = B[— X ] = By
BXY)] [b+w+dn} b+w+d+b+w+d
bn n bo

d
brwtd  btw+tdbotuw

Section 6.3
1.

v 1
P = [ PAX =) f(a)de = [ e =

2.

(a) ) 1

f(z) = /0 f(z,y)dy = /0 2z + 2y — 4zy)dy = 1

=1

By symmetry, f(y) =
(b)

L I SRl A A
(c)
E(Y|X = i) = /yfy(y\X = %)dy

1

/ y(2z + 2y — dxy)dy
0

7

12



P(AB|Y =p) = P(A]Y =p)P(B|Y =p) =p*

P) = [Py =preedn = [ =g
P(A|B) = I;(éf)) :g

P(Y € dp, AB®)
P(AB°)

P(AB|Y € dp)P(Y € dp)
J P(AB°|Y € dp)P(Y € dp)
_p(L—p)dp
fol p(1 —p)dp
= 6p(1—p)dp

P(Y € dp|AB°) =




