STATS 325 SC Term Test, 2008 Model Answers

1. The equations are:

PmM = qPu +TPp (a)
pu = q+rpy (b)

pp = qpu (c)

Substituting (b) and (c) in (a):

pv = q(q+rpm) +rapm

pu(l—2qr) = ¢

q2

Pm = T 2qr as stated.
(4)
2.(a) Define the following expectations:
Ep = E{#cups of tea before stop, starting at entry into state Bird}
Ec = E{#cups of tea before stop, starting at entry into state Cup of Tea}
Es = E{#cups of tea before stop, starting at entry into state Serpent} .
We want to find Eg. Using first-step analysis, the equations are:
Egp = 2FEc+ 3Es (a)
Ec = 1+ Eg (b)
Ey = %EB (c)
Substituting (c) into (a):
Ep = 2Eo+3x 2B,
= 2Ep = E¢ (d)
Substituting (d) and (c) into (b):
2Ep = 1+3E;p
= 3$Ep = 1
= Ep = 3 (0.75).
(6)



(b) Define the following probabilities:

pp = P{no cups of tea before stop, starting at entry into state Bird}
ps = P{no cups of tea before stop, starting at entry into state Serpent} .
We wish to find pg. The equations are:
pp = g+3ps = Opp=1+3ps (a)
ps = pp+3 = 3ps=2pp+1 (b)
Substituting (b) in (a):
6])3 = 1+ 2]93 +1
(4)
(¢) By inspecting the diagram:
N 1 with probability 1/6 1 with probability 1/3
| 1+ M with probability 5/6 | 1+ N’ with probability 2/3
where N’ ~ N. Thus
5 w.p. 1/6 5 w.p. 1/3
E(sV) — p. 1/ E(sM) = p. 1/
sE(sM) w.p. 5/6 sE(sY) w.p. 2/3
So
G(s)=E(s") = is+3sH(s) = 6G(s)=s+5sH(s) (a)
H(s) =E(sM) = %s + gsG(s) (b)
Substituting (b) in (a)
6G(s) = s+5s{ss+ 2sG(s)}
= 18G(s) = 3s+5s*+10s*G(s)
=  G(s)(18 —10s*) = 35+ bs?
35 + 5s?
= G(S) = m as stated.
Substituting this in (b):
3s + 5s*
H(S) = %3 + %S X m
_ 5 (18 — 10s?) + (6s + 10s?)
3 18 — 10s2
654257
- 18— 10s2
(6)
Total: (20)



