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6.

12

Stat 568
HW#3

Consider a birth and death process with birth rates »; = ( + 1)A,7 > 0, and death
rates p; = £, ¢ 2> 0,

(a) Determine the expected time to go from state 0 to state 4.

(b) Determine the expected time to go from state 2 to state 5.

(c) Determine the variances in parts (a) and (b).

The birth and death process with parameters A, = 0 and p,; = g, # > 0 is called a
pure death process. Find P;(z).

Each individual in a biological population is assumed to give birth at an exponential
rate A, and to die at an exponential rate y. In addition, there is an exponential rate

of increase # due to immigration. However, immigration is not allowed when the

population size is N or larger.

(a) Set this up as a birth and death model.

(b) IfN=3,1=08= 4, u= 2, determine the proportion of time that immigration
is restricted.

17. Each time a machine is repaired it remains up for an exponentially distributed time

with rate X. It then fails, and its failure is either of two types. If itis a type 1 failure,
then the time to repair the machine is exponential with rate gi1;ifitisa type 2 failure,
then the repair time is exponential with rate u+. Each failure is, independently of
the time it took the machine to fail, a type 1 failure with probability  and a type 2
failure with probability 1 —p. What proportion of time is the machine down due to
a type 1 failure? What proportion of time is it down due to a type 2 failure? What
proportion of time is it up?



