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3. (14 points) A project consists of 9 activities labeled A though I. Figure 1 summarizes the

relationship between the ac . (For instance the arc from B to H indicates that

ctivity
ompleted.) The duration of activitics A, B, and C follow
a triangular distribution, the duration of activitics D, E, and F follow a normal distribution,

H can only start after activity B

and the duration of activities G, H, and T follow a uniform distribution. The parameters of
cach of these distributions are summarized in Tables 1, 2, and 3. The project starts with
activity A and ends with activity I; and all 9 activitics must be competed to finish the project.
It turns out that the duration (length) of the project is equal to the length of the longest of
the seven possible paths from node A to node I (the length of a path is equal to the sum of
the durations of the activities on that path).

Activity | Min Value | Most Likely Value | Max Value
A 3 4 7
B 5 9 10
C 4 10 14

Table 1: Parameters of triangular distribution for duration (in wecks) of Activities A, B, and C.

Activity | Mean | Standard Deviation
D 6 1
B 10 2
F 12 3

Table 2: Parameters of normal distribution for duration (in wecks) of Activities D, E, and F.

Build an @RISK simulation model for this problem, run it for 1000 iterations, and usec it to
answer the following questions.
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Activity | Min Value | Max Value
G 6 12
H 7 11
1 4 10

Table 3: Parameters of uniform distribution for duration (in weeks) of Activities G, H, and 1.

(a) Based on your @RISK simulation what is the average length (duration) of the project

(b) Based on your @RISK simulation what is the probability the project will take 40 weeks
or longer to complete?

Please make sure to submit your original @RISK simulation model(s) with the
results saved along with your answers. After you run a simulation, when you save
your @RISK file it will voluntecr to save the @RISK simulation results and graph along with
the model. Click yes to accept.
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5. Submission instructions: Create a separate spreadsheet file for each question. If dif-
ferent. parts of a problem require you to rerun your optimization (changing objective
or constraints), please place each of the mode

cls in a separate worksheet in the same
spreadshect file. Take care to ensure your submission CONTAINS your Solver model,
Precision Tree model, @RISK Simulation model (and results). Additionally create one
word file with your answers (unless they are contained in cach spreadsheet). SUBMIT
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1. (28 points) Patterson Nut Company wishes to introdu
The five ingredients for the trail mi
ingredient. contains a certain amount of vitamins, minerals, protein, and calories; and the
marketing department, has specified the product be designed so that a certain minimum

packaged trail mix as a new product.
are: sceds, raising, granola, pecans and walnuts. Each

“The data shown below summari

ritional profile is me proble

the parameters of the

Units per Pound Nutritional

Sceds | Raisins | Granola | Pocans | Walnuts | Requirement
Vitamins 10 20 10 30 20 16
Minerals 5 7 4 9 2 10
Protein 1 1 10 2 1 15
Calorics 500 450 160 300 500 600
Cost/pound | $4 5 $3 $7 86

This data can be interpreted as follows. The trail mix should have at least 16 units of vitamins,
(at least) 10 units of minerals, (at least) 15 wnits of protein, and (at least) 600 calories. The
columns associated with cach ingredient provide us their nutritional composition and cost.
For example, a pound of sceds provides 10 units of vitamins, 5 units of minerals, 1 unit of
protein, 500 calories; and costs $4.

Patterson would like to determine the product composition of a trail mix that meets these
It s at minimum cost. (i.c., they would like to find the cheapest way of
making a trail mix that meets the nutritional roquirements).

ritional requiren

() Write down a Linear Program (i.c., matl
tion problem. Make your formulation clear by defining the decision variables, constraints,
objective function ete. clearly.

natical) formulation for the above opt

(b) Tmplement and solve your
spreadsheet Solver Model for this part (i.c., the

(¢) What s the optimal product composi
dients should be in the trail mix? State in words.

ear programming model in Solver. Submit your Excel
al Excal file)

n? ‘That is, how much of cach of the five ingre-

(d) What is the cost of this optimal product composition? State in words.

(¢) Patterson’s owner
15 percent;of cach of the five ingredients in the mix. i) Indicate mathematically how to
modify your model to incorporate this requirement, and ii) Implement your modification
(do this in a heet, containing its own Solver Mo
optimal product composition and cost. State the new optimal product composition and
its cost. (To obtain full credit the modified model should be linear). Submit your
Excel Spreadsheet Solver Model for this part (.c., the actual Excel file) along with your

sts that the composition of the packaged trail mix contain at least

rate to determine the new

answors.
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2. (20 points) Senior exceutives of an oil company are trying to decide whether to drill for oil
in a particular field. 1t costs the company $300,000 to drill in the sclected field. Company
excentives believe that if oil is found in this field its estimated value will be $1,800,000. At
preseant, this oil company believes that there is a 48% chance that the selected field actually
contains oil. Before drilling, the company can hire a geologist at a cost of 30,000 to prepare
a report that contains a recommendation regarding drilling in the selected field. There is
0 55% chance that the geologist will issue a favorable recommendation and a 45% cl
that the geologist will issue an unfavorable recommendation. Based on the track record and
prior aceuracy of the geologist’s recom fons we have the following information. Given
a favorable recommendation from the geologist, there is a 75% chance that the field actually
contains oil. Given an unfavorable recommendation from the goologist, there is a 15% chance
that the field actually contains oil.

This oil company wishs to maximize its expected net carnings.

() Structure the oil company’s problem as a decision trec. Draw this tree by hand (or
electronically) and include it along with your submission. Your drawing should clearly
indicate the structure and logic of the tree (i, it should di between decision
nodes and event nodes). It should also have all probabilities shown on appropriate
branches, and indicate the value (carnings) associated with cach end node.

(b) Tmplement your tree using Precision Tree. Submit your Precision Tree implementation.
(¢) What is your recommended decision strategy? Make sure to state the best strategy

completely in words; otherwise no credit will be given.
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Figure 1: Projoct Activity Network




