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A firm must decide whether to construct a small, medium, or
large stamping plant. A consultant’s report indicates a .40
probability that demand will be low and a .60 probability that
demand will be high.

If the firm builds a small facility and demand turns out to be
low, the net present value will be $54 million. If demand turns
out to be high, the firm can either subcontract and realize the
net present value of $60 million or expand greatly for a net
present value of $70 million, however this will incur a further
cost of 35 million.

The firm could build a medium sized facility, if demand is low
the net present value will be estimated at $33 million; if
demand turns out to be high, the firm could do nothing and
realize a net present value of $56 million, or it can expand and
realize a net present value of $60 million, and incur further
costs of 15 million.

If the firm builds a large facility and demand is low, the net
present value will be -$30 million, whereas high demand will
result in a net present value of $80 million.

Required :
a) Draw a net work diagram to illustrate this information show

calculations where necessary. ( 10 marks)
b) What is the best alternative for the firm and why? A3
marks)

¢) Calculate the EVPI. ( 7 marks)
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Question 2

A manager must decide how many machines of a certain type to
buy. The machines will be used to manufacture a new gear for
which there is increased demand. The manager has narrowed the
decision to two alternatives: Buy one machine or buy two
machines. If only one machine is purchased and the demand is
more than it can handle, a second machine can be purchased at a
later time. However the cost per machine would be lower if the
two machines were purchased at the same time.

The estimated probability of the low demand is 0.30, and the
estimated probability of high demand is 0.70.

The net present value associated with the purchase of two
machines initially is $75,000 if demand is low and $130,000 if
demand is high.

The net present value for one machine and low demand is
$90,000. If demand is high there are three options. One option is
to do nothing, which would have a net present value of $90,000.
A second option is to subcontract; that will have a net present
value of $110,000. The third option is to purchase a second
machine. This option would have a net present value of
$100,000.

How many machines should the manager purchase initially? Use
a decision tree to analyze this problem.

(20 marks)

Question 3

The director of social services of a country has learned that the
state has mandated additional information requirements. This
will place an additional burden on the agency. The director has
identified three acceptable alternatives to handle the increased
work load. One alternative is to reassign present staff members,
the second is to hire and train two new workers and the third is
to redesign current practice so that workers can readily collect
the information with little additional effort . An unknown factor
is the caseload for the coming year when the new data will be
collected on a trial basis. The estimated payoffs for various
options and caseloads are shown in the following table:

Alternatives moderate high Very high
Reassignstaff  (50) 60 85
New stafl 60 60 60
Redesign collection 40 50 90

Assuming that past experience has shown the probabilities of
various caseloads to be unreliable , what decision would be
appropriate using cach of the following criteria.

a) Maximin (2 marks)

b) Maximax (2 marks)

¢) Minimax (regret) (4 marks)

d) Laplace. (2 marks)
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Question 4
After contemplating the caseload question three (3) above. The
director of social services has decided that reasonable caseload
probabilities are 0.10 for moderate and 0.30 for high, and 0.60
for very high.
a) Construct a decision tree for this problem. Indicate the
expected monetary value for each alternative.
b) What is the optimal decision?
¢) Determine the expected value of perfect information using
the opportunity loss table.
( 20 marks)




