COB291, Management Science, Test 1. Fall 2008

Decision Analysis

t. DukeFan Inc. develops a predictive model to identify buyers and non buyers for its products. Among the 100

customers studied from their database, 30 of them are buyers, The predictive model will put each customer in the

study into one of the three groups: identified as buyer, identified as non buyer and identified as inconclusive.
When the predictive model is applied to buyers. it successfully identifies buvers 75% of times, | 1% ot times as

inconclusive and the rest as non buyers.  When the predictive model 1s applied to non buvers, it sucecssfully

1). (10 pis.) Use the information provided in the problem above (o 1] the tables helow with prior probability,

conditional probability, joint probability and posterior probability, each with 3-decimal pointy of accuracy. {must
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2). (3 pry Based on your resuits above, what is the probability that u randomly selected customer 1s a non buyer?
(must show details with equations and appropriate notations)

3). (4 pts.) Based on your results above, amang the buyers, what is the probability that a randomly velected cus-
tomer s identified as non buyer? {must show details with equations and appropriate notations)

d3. (4 pts ) Based on your results above, what 1s the probability that a randomly selected customer is either 4 buyer
or is identified as buyer? (must show details with equations and appropriate notations)

5). (4 pts.y Based on your results above, among those identified as non buvers, what is the probability that a ran-
domly selected customer is actually a buyer? {must show details with equations and apprupriate nctations)
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2. A vendor at Bluestone Stadium must determine whether to sell ice cream or soft drinks at Saturday’s game. The
vendor believes that the profit made will depend on the weather. For a cool weather, she can make $501f she
sells soft drinks, and she can make $30 if she sells ice eream. For a warm weather, she can make $60 if she sells
soft drinks, and she can make $90 if she sells ice cream. Based on her past experience al this time of year, the

vendor estimates the probability of warm weather as 0.60.

-

[}. With the information given in the problem abave, you may use either a payoff table or a decision tree when you
answer the following questions. A portion of Excel spreadsheet is provided for your convenience. You must show
details with appropriate equations and terms and keep 3 decimal points.

a). (3 pts} What is the payoff table for the problem? You may use the blank table on the next page.

b). (6 pts) Construct the decision tree to find expected moneitary values (EM V) and max EMY for the problem.
You may use the structure of the tree on the next page.

? {You must show

c). (10 pts.} What is the maximum or optimal expected profit (EMV) =
details)

d). (4 pts.) What is the optimal strategy for the vendor and why*?



3a —|

| B, Mool (_/Q m / f%'”fo% EmV
)

l s 7 Box. ‘5(--{-?0:-’—6—*(6
B VT S R S FYpv ey

} - MuﬁCf'Ml}:-'Max(_éé,_ £E)
= ¢ 4¢




—

\

—

g

1

g

M

Caoi Weather

N

Warm Weather

33




(2). Whatis EVwPl and EVPI?
N ). (8 pts) Construct the decision tree to find the expecied value with perfect information (EVwPI) for the problem.

b). (3 pts.) What is the expected value of perfect information (EVP]) tor the problem? (You must show details)
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3). Given the expanded decision tree for expected value with weather information (EVwSI) below, some of the en-

tries on the tree are taken out. Assume she pays 35 for a reliable weather repori.

a}. (10 pts) Compute EVWSI and EVSI for the problem.  You must show details.

b). (3 pts) Compute the efficiency of the sample information and discuss your findings. You must show details.

¢). {3 pts) Whal choice waould you recommend to the vendor for the whole situation (with or withour weather fore-

cast) and why?
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