Stat 6310 Spring 2006 Jaimie Kwon

Midterm Solution

0 1 0 O
1/3 0 2/3 0
0 2/3 0 1/3
0 0 1 0
b) S={0,1, 2, 3}; dbinom(0:3, 3, .2)
P(0 — 0) = P(no compuer out of 3 breaks down) = dbinom(0, 3, .2) = .512
P(0 — 1) = P(one compuer out of 3 breaks down) = dbinom(1, 3, .2) = .384

P(0 — 2) = P(two compuers out of 3 break down) = dbinom(2, 3, .2) =.096
P(0 — 3) = P(three compuers out of 3 break down) = dbinom(3, 3, .2) =.008

a) S={0,1,2,3};P=

P(1 — 0) = P(no compuer out of 2 breaks down) = dbinom(0, 2, .2) = .64
P(1 — 1) = P(one compuer out of 2 breaks down) = dbinom(1, 2, .2) = .32
P(1 — 2) = P(two compuer out of 2 breaks down) = dbinom(2, 2, .2) = .04
P(L—>3)=0

P(2—->0)=0

P(2 — 1) = P(no compuer out of 1 breaks down) = dbinom(0, 1, .2) = .8
P(2 — 2) = P(one compuer out of 1 breaks down) = dbinom(1, 1, .2) = .2
P2—>3)=0

PB3—>0)=0
PB—1)=0
PB>2)=1
P3—>3)=0
512 .384 .096 .008

64 32 04 0
So, P =

a) P(X(1) =1, X(2) = 2|X(0) =0) = P(0 — 1) P(1 > 2) = 1/2 * 3/4=3/8

b) P(X(0) =1, X(1) =2, X(2) =0) = P(X(1) = 2, X(2) = 0]X(0) = 1) P(X(0) = 1)
=P(1 > 2) P2 - 0)P(X(0)=1)=3/4*1* 3=.225

0 1/2 1/2

0) n(0)P=[4, 3, 31|1/4 0 3/4|=c(.3*Ud+.3%1, .2, 4*1/2+.3*3/4) = (.375, .200, .425)

1 0 0
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0 1/2 1/2
d) Rewriting (mo, 71, m2)|1/4 0  3/4| = (o, m1, 2 ), you have:
1 0 0

(*) V4 xm+ m= To

(**) 1/2 x T — T1

1/2><Tto+ 3/4XTEl:TC2

as well as

**)mo+tmtm=1.

Combining (*) and (**) gives

714 x my =,

and putting this and (**) into (***), we have
2xm+ m+ 74dxm =1

or (19/4) xmy =1, i.e.

n1=4/19

and

To = 8/19 and Ty = 7/19

follow. To summarize, (no, m1, m2)= (8/19, 4/19, 7/19)

e) m =4/19, or about 21% of days
f) 1/mp =19/8 (days)

3.
[-11 [.21 [.31 [-.41 L[.5]
[1,] 1.0 0.0 0.0 0.0 0.0
[2,] 0.5 0.0 0.5 0.0 0.0
[3.] 0.0 0.5 0.0 0.5 0.0
[4,] 0.0 0.0 0.5 0.0 0.5
[5.] 0.0 0.0 0.0 0.0 1.0

a) P isgiven above:

b) P®(10 - 5)=0.125

c) P®(10 - 5) + P®(10 - 10) + P®(10 — 15) =0.125+0 + 0.125 = 0.25
d) Then circle the submatrices R and Q and identify them with letters. (+5)

[.11 [.2] \[,3] [.41 [.5] O
[1,] 1.0 0.0 0.0 0.0
[2,] 0.0 1.0|l0.0 00 00O
[3,] 0.5 0.0 \0.0 0.5 0.0
[4,] 0.0 0.0 |0.5 0.0 0.5
[5.] 0.0 0.5 )o 0 0.5 0.0 &

e) u= (I _Q)-ll: [3, 4, 3]; Usio = 4
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1.5x05 .5x057 [.75 .25
f) F=(1-Q*R=| 1x05 1x05 [=| .5 5
0.5x0.5 1.5x0.5| |.25 .75

g) f($10 — $20)=.5

h) P(Ts=1)=P(5 — 0) = .5;
P(Ts=2) = 0;
P(Ts=3) = P(5 — 10) P(10 — 5) P(5 — 0) + P(5 — 10) P(10 — 15) P(15 — 20) = 2* 5% = 2% 125
= .25

) U(10,5) =1



