Modellering av stokastiske prosesser (STK 2130)
Lgsningsforslag Exercises 4, Prob. 2

Problem 2
(i) By Theorem 3.2.6 in the manuscript (or Th. 1.3.5 in Norris) the mean hitting times
k? ,4 =0, ...,3 are the minimal non-negative solution of

k) =0, ifi=0
2
KO=1+ pik? ifi#0
7=1
This implies that
k§ =0

K =1+ 0.5k9 + 0.35k9
k9 =1+ 0.68kY + 0.25k9

So using substitution gives the unique solution

k) =0,k =8.029, k9 = 8.613 in weeks.

(ii) The mean hitting times k,i = 0, ..., 3 are the minimal (possibly infinite) solution of
kA =0 ifi € A={0,2}
kA =14 pijkd, ifi¢A
J¢EA

The latter equation becomes
kA =0 fori=0,2
k= 1+ 0.5k

So it follows ki = E[H*|So = 1] = 2 weeks.
(iii) Because of the strong Markov property we have that

P(Srss =2|T < coand Sy =1) = P(S3=2|Sy = 1) = p'¥).
On the other hand the definition of T" implies that
St = 1 with probability 1.

So we get
P(Srys = 2|T'<o0)=P(Sr43=2|T <ocand Sy =1)
= P(S5=2[Sy=1)=p.
Since
P> = PPP o (PE?))ogi,jQ
1 0 0

= 0.341 0.423 0.236
0.287 0.459 0.254



we obtain
P(Sris =2|T < 00) = p{¥) = 0.236.



