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Stat 568
HW #5

5. Let Uy, Us,... be independent uniform (0, 1) random variables, and define N by
N=minln: U+ U+ ...+ U, > 1}

What is E[N]?

6. Consider a renewal process {N(t), t > 0} having a gamma (r, &) interarrival distri-
bution. That is, the interarrival density is

Le= 2 (a1

f(.?C): (?}__1)T 3 x>0
(a) Show that
A ALY
PING > = Y

(b) Show that

&9

7 At (3 2
m(r):Z[%]—e z’EM)

=¥

where [/7] is the largest integer less than or equal to /7.

Hint: Use the relationship between the gamma (#, A) distribution and the sum of #
independent exponentials with rate A to define N{¢) in terms of a Poisson process
with rate .

3. The manager of a market can hire either Mary or Alice. Mary, who gives service
at an exponential rate of 20 customers per hour, can be hired at a rate of $3 per
hour. Alice, who gives service at an exponential rate of 30 customers per hour, can
be hired at a rate of $C per hour. The manager estimates that, on the average, each
customer’s time is worth $1 per hour and should be accounted for in the model.
Assume customers arrive at a Poisson rate of 10 per hour
(a) What is the average cost per hour if Mary is hired? If Alice is hired?

(b) Find C if the average cost per hour is the same for Mary and Alice.



