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1. The time estimates (in weeks) for the activities of a project are given below:

Activity Optimistic time Most likely time Pessimistic time

1-2 1 1 7
1-3 1 4 7
1-4 2 2 8
2-5 1 1 1
3-5 2 5 14
4-6 2 5 8
5-6 3 6 15

a) Draw the project network and identify all paths through it.
b) Determine the expected project length
¢) Calculate the standard deviation and variance of the project length
d) What is the probability that the project will be completed?
i) at least 4 weeks earlier than expected time ;
ii) no more than 4 weeks later than expected time

e) If the project due date is 19 weeks, what is the probability of not meeting the due date?

2. A jewelery firm buys precious stones to make bracelets and rings. The supplier quotes a price
of $8 per stone for quantities of 600 stones or more, $9 per stone for orders of 400 to 599 stones,
and $10 per stone for lesser quantities. The jewelery firm operates 200 days per year. Usage rate
is 25 stones per day, and ordering costs are $48.

a) If carrying costs are $2 per year for each stone, find the order quantity that will minimize total
annual cost.

b) If annual carrying costs are 30 percent of unit cost, what is the optimal order size?



3. A bank has a drive-in window, which is epen from 10 a.m. to 3 p.m. on business days.
Customers-drive up at a mean rate of 12 per hour, according to a Poisson distribution. The teller
requires a mean of 2.4 minutes to serve each customer. Service times have a negative
exponential distribution.

a) What is the system utilization? Is this a feasible system?

b) What is the proposition of idle time?

c) What is the mean number of customers being served?

d) What is the expected number of customers waiting for service?
e) What is the expected duration of the wait?

f) What is the mean number of customers in the system?

g) What is the probability that the system will be idle?

4. An investment trust manager wishes to buy a portfolio of shares and he has sufficient funds to
buy either Portfolio A, portfolio B or Portfolio C. The potential gain from the portfolios will
depend upon the level of economic activity in the future, and the following estimates have been
made (all figures in E000):

State of Nature
Portfolio Expansion Stability Contraction
A 100 50 -50
B 50 100 -25
C -50 0 180

a) Which portfolio should be selected if the manager applies:
i) The maximax criterion
ii) The maximin criterion
iii) The minimax criterion
b) Suppose that the manager makes the following probability estimates:

Expansion  Stability Contraction
0.1 0.4 0.5

What portfolio should be selected if he uses the expected monetary value criterion?

c) If perfect information is available to the investment manager, how much should he pay for it?



5. Suppose you are the author of what promises to be a successful novel. You have the option to
either publish the novel yourself or use a publisher. The publisher is offering you $20, 000 for
signing the contract. If the novel is successful, it will sell 200, 000 copies. If it isn’t, it will sell
only 10, 000 copies. The publisher pays a $1 royalty per copy. A market survey by the publisher
indicates that there is a 70% chance that the novel will be successful. If conversely, you publish
the novel yourself, you will incur an initial cost of $90, 000 for printing and marketing, but each
copy sold will net you $2.

Based on the given information, would you accept the publisher’s offer or publish the book
yourself?

END OF EXAM
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