Exam Applied Stochastic Modeling
- 11 February 2010

This exam consists of 4 problems, each consisting of several questions.

All answers should be motivated, including calculations, formulas used, etc.

It is allowed to use 1 sheet of paper (or 2 sheets written on one side) with hand-written
notes.

All questions have equal weight.

A table of the Poisson distribution is attached.

1. Consider an M|G|1 queue with a service-time distribution S that is either ¢; or co. The
value ¢; occurs with probability p.

a. Calculate ES and ES?.

b. Give the stability condition.

c. Calculate EW, and EL.

2. Consider a single-order inventory problem (the newsvendor problem), Poisson-distributed
demand with average p, costs for lost sales g, and costs for left-over items h.

a. Compute the optimal order level for 4 = 5, ¢ = 2 and h = 1. Do the same for y = 10,
g=2and h=1.

b. Compare both answers and explain the findings.

c. Assume that we order thinking that 4 = 5, but actually p = 10. Compute the expected
relative increase in costs compared to ordering when knowing that p = 10.



3. An entrepreneur has to accept or reject project offers. Offers arrive according to a Poisson
process; he can only accept an offer when he is not currently working on a project. Projects
have a stochastic duration S. Revenue is calculated per hour. The rate with which revenue
is earned changes from project to project and has distribution R. R and S are independent.
a. Suppose that our entrepreneur accepts every offer when not working on a project. Give
an expression for his long-run average revenue.

b. Calculate this expression for A = 1, ES = 1, and R uniform on [0, 1].

c. Now suppose that the entrepreneur only accepts offers when R > r. Calculate the long-
run average revenue for r = 0.25, 0.5, and 0.75. What is the value of r that maximizes the
long-run average revenue?

d. Now suppose that the entrepreneur not only decides on the basis of R, but that he also
knows the value of S. Does this information help him make better decisions? Motivate your
answer.

4. Consider the M|M|2|2 queue.

a. Draw the state-transition diagram.

b. Give its stationary distribution.

c. Give the distribution as it is perceived by an arbitrary arriving customer. Motivate your
answer. '

d. Give the distribution as it is perceived by an arbitrary departing customer.
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.999
.994
.979
.945
.884
.793
.676
.544
.413
.294
.197
.124
.074
.041
.022
.011
.005
.002
.001
.000
.000
.000
.000
.000
.000

=
(@]

cNoNoNoNoNoNeoNoNololoNeNeNoeNoNoleNolNoNolNo oo ol i

.000
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