BUS 735: Business Decision Making and Research
Instructor: Dr. James Murray

Fall 2014: Take Home Exam 2

Due on Monday, December 15 at 7:00pm

1. The dataset salesrev.sav contains the monthly sales revenue (in thousands of dollars)
for 200 sales people for a large national corporation. The sales people focus on one
of two categories of products, which are labeled as Product 1 and Product 2 in the
dataset. Also included in the dataset is the years of experience each sales person has.
The company introduces a new sales person training program. The training program
involves three full day training sessions, one training session is offered each month
for three months. The 200 sales people participate in the training program, and the
company gathers data on the monthly sales before the training (Sales0), after the
first training session (Salesl), after the second training session (Sales2), and after
the third and final training session (Sales3). For the following questions, test the
appropriate hypothesis and report your conclusion.

(a) Taking into account the effects that product type and years experience have on
sales revenue, is there evidence that the training program positively influences
sales?

(b) Do all of the training sessions lead to an increase in sales revenue, taking into
account the effects that product product type and years experience have on sales
revenue? If not, which training sessions do you find evidence that are effective,
and which training sessions do you fail to find evidence that they are effective?

(c) Taking into account the effect of years experience, is the effect that training
sessions have on sales revenue different for product 1 versus product 27

(d) Taking into account the effect that product type has on sales revenue, does the
effect that training sessions have on sales revenue depend on years experience?



2. Sue sells six selections of sea shells on the sea shore. Her selections include large-cone
shells, medium-cone shells, small-cone shells, large-flat shells, medium-flat shells, and
small-flat shells. The time it takes to collect and inventory each type of shell and the
profits for each type are as follows:

Shell-Type Time (minutes) Profit

Large-cone 5 $3.00
Medium-cone 7 $4.50
Small-cone 3 $2.50
Large-flat 4 $4.00
Medium-flat 8 $3.50
Small-flat 2 $1.25

Sue hires shell collectors and has 6 labor hours available. Sue’s sea shells sales slump
with a small selection of shells so she must have an equal number of cone shaped shells
and flat shaped shells, and each type of shell must number no more than twice the
amount of any other shell. Also, broken sea shells don’t get sold, so you cannot sell a
fraction of a shell.

(a) Express the objective function and all the constraints.

(b) How many of each type of shell should she keep in inventory to maximize profits?
What is her total profit?

(c) Are any of the constraints non-binding? Which ones?

(d) Sue can hire one hour of overtime labor for $42 / hour (sea shell collectors have
a powerful union). Should she hire an additional hour of labor?



3. Suppose MacroFoods is a major producer of microwave-ready dinners. It buys agri-
cultural output from four supplier cities (Sacramento, Bakersfield, Jacksonville, and
Ocala), and processes it with preservatives and plastic wrapping in five manufacturing
facilities (Denver, St. Paul, Louisville, Akron, and Topeka). The shipping cost (in
$1,000 per ton) between each supplier and each manufacturing facility is given below.
Suppose that it is possible to transport fractions of one ton of agricultural products.

Processing Plants

Suppliers | Denver St. Paul Louisville Akron Topeka

Sacramento | $3.7 $4.6 $4.9 $5.5 $4.3
Bakersfield $3.4 $5.1 $4.4 $5.9 $5.2
Jasksonville | $6.1 $5.1 $3.8 $2.5 $4.1
Ocala $6.6 $4.8 $3.5 $3.6 $4.5

The total supply (in tons) from each supplier is given by:

Supplier: Sacramento Bakersfield Jacksonville Ocala
Available supply: 30 15 10 20

The capacity (in tons) for each processing plant is given by:

Processing Plant: | Denver St. Paul Louisville Akron Topeka
Capacity: 20 15 25 10 15

(a) Is this a balanced or unbalanced model? Describe.

(b) What is the least-cost schedule of transporting food from suppliers to processing
plants? What is the total cost?

(c) If it was possible to move 1 ton of processing capacity from one plant to another
plant, what would you move? What is the decrease in total cost?



4. Suppose the Dahl brothers move down South to warmer climates and decide to open a

car dealership in Sarasota, FL. They need to contract with an automobile manufacturer
to sell cars. They have offers from Chevrolet, Volkswagen, and Toyota. The profitabil-

ity of each type of dealership depends on price and availability of gasoline. Suppose
the profits earned each year (in millions of dollars) from each kind of dealership are as

follows:
Gasoline Availability
Dealership Shortage Surplus
Chevrolet $150 $700
Volkswagen $300 $500
Toyota $200 $600

(2)

Determine the best decision using the maximax criterion. How would you describe
such a decision maker?

Determine the best decision using the maximin criterion. How would you describe
such a decision maker?

Determine the best decision using the minimax regret criterion. How would you
describe such a decision maker?

Determine the best decision using the Hurwicz criterion with o = 0.8. How would
you describe such a decision maker?

Suppose you could hire a research firm to forecast the likely path of gasoline prices
in the future. In the best case that the research results are perfect predictors for
the gasoline market, what is the most that you would be willing to pay for this
information?

Suppose that you did hire a research firm to forecast the path of gasoline prices.
They tell you that the gasoline market is likely to be in a surplus. Suppose they
accurately predict surpluses 90% of the time, and accurate predict shortages 80%
of the time. Suppose also that it is known from past history that the gasoline
market experiences shortages 30% of the time, and surpluses 70% of the time.
What decision do you make? What is your expected value?

Suppose that you are considering hiring a research firm that accurately predict
surpluses 90% of the time, and accurately predicts shortages 80% of the time.
Suppose also that it is known from past history that the gasoline market experi-
ences shortages 30% of the time, and surpluses 70% of the time. How much would
you be willing to pay for this information?



5. Suppose a clothing company manufactures clothes in five stages. Each stage of the

manufacturing process is conducted at a different plant. The network below shows

the five different stages and the capacity for the routes over which partially completed

products are shipped to various plants. Stage 5 is the distribution center in which final

products are stored. There are multiple plants at stages two, three, and four. The

plants at a single stage each perform the same operation, so clothing should only enter

one plant at each stage. Determine the maximum number of units processed at each

plant.
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