d.

STAT 110A HW2 Solution

(a) See class note.

(b) See class note.

(a) X ~B(n=4,p=0.2)
Pr(two or more people support Mr. A) = Pr(X > 2)
= (3)0.220.8% + (5)0.2°0.8 + (;)0.2*
(b) X ~ B(n=100,p=0.2)
Pr(at least 24 people support Mr. A) = Pr(X > 24) = 23224 (19°)0.2i0.8100-"

)

(a)

I

r(A) = Pr(ANBy)+ Pr(ANDBs)+N---+ Pr(AN B,)
Pr(B,)Pr(A|B,)+Pr(Bs)Pr(A|By)+- - - Pr(B,)Pr(A|B,) = >, Pr(B;)Pr(A|B;)

(b) Pr(Bj|A) = Pr(B;NA)/Pr(A) = Pr(An B;)/Pr(A) = P(B;)Pr(A|B;)/Pr(A)
= P(B;)Pr(A|By)/ Y i_, Pr(Bi) Pr(A|B)

(c) venn diagram

(a) Pr(the second ball is red)

= Pr(1st=red)Pr(2nd=red|1st=red) 4+ Pr(1st=Dblack)Pr(2nd=red|1st=black)
_ r _r+1 b r _ T
= TR T e = e

(b) Pr(the third ball is red)
= Pr(2nd=red) Pr(3rd=red|2nd=red) + Pr(2nd=black) Pr(3rd=red|2nd=black)
= Pr(1st=red)Pr(2nd=red|1st=red) Pr(3rd=red|2nd=red) +
Pr(1st=black) Pr(2nd=red|1st=black) Pr(3rd=red|2nd=red) +
Pr(1st=red) Pr(2nd=black|1st=red) Pr(3rd=red|2nd=black) +

Pr(1st=black) Pr(2nd=black|1st=black) Pr(3rd=red|2nd=black)
— r 7+l _r42 + b r r+1 4T b r41 + b _b+1 r
r+b r4+b+1 r+b42 r+b r+b+1 r+b+2 r+b r4+b+1 r+b42 r+b r4+b+1 r+b+2
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z] —PT’ Xt+2 _let—Z)
_ Zk L PriXog = KX, = 0)Pr(Xis = jlXn = k) = 22:1 T Th;
— M =T
Mij = Pr(Xes = j|X; = 1)
- Zi:l 22:1 . Zi:l Pr(Xi = a|lXy = 1) x Pr(Xie =0/ X1 = a)
X PT(Xt+3 = C\XHQ = b) NN, PT(XtJrs _ j’Xt+sf1 - 7“)
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o:(LO 0)

pi(i) = Pr(X, =i) =37 Pr(Xo = j)Pr(X; = i|Xo = j) for i =1,2,3
p(l)=1x04+0x1/24+0x1/2=0,
m(2)=1x1/24+0x0+0x1/2=1/2,
m(3)=1x1/24+0x1/2+0x0=1/2
— p1 = (0,1/2,1/2)
pa(i) = Pr(Xy =i) =320 Pr(X; = j)Pr(Xy = i|X; = j) for i =1,2,3
p2(1)20X0+1/2X1/2+1/2X1/2—1/2
Pa(2) =0x1/241/2x0+1/2x1/2=1/4,
P2(3)=0x1/24+1/2x1/2+1/2x0=1/4
— py = (1/2,1/4,1/4)
p3(i) = Pr(Xs=1i) = Z?Zl Pr(Xy, =j)Pr(X; =ilXy=j) fori=1,2,3
ps(1)=1/2x04+1/4x1/241/4 x1/2=1/4,
p3(2) =1/2x1/2+1/4x041/4 x1/2=3/8,

ps(

3)=1/2x1/2+1/4x1/24+1/4x0=3/8
:> ps = (1/4,3/8,3/8)
Pt (i) = Pr(Xepr = 0) = Y0, Pr(X, = j)Pr(Xe = i|X, = j)

=3 p(j) Ty for i =1,2,3
= prr1 = P

It is a model for an individual walking on the three states who at each point of
time takes one step to the other two states with probability 1/2 respectively. The
probability of the person in the state of time t just depends on the state of time
t-1. When it runs enough time, the probability of the person in each state will be

1/3.



