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MGS 3100 Generalized Modeling Techniques with Applications

Sample Exam 3

1. Your company is testing a site for drilling for oil. You may hit a dry well, a small oil well, or a large oil well. Consider the following payoff table (in $ thousand) for your situation:

[20 points]

	
	Dry Well
	Small

Oil Well
	Large

Oil Well
	Maximax
	Maximin
	Laplace

	Drill


	-5000
	1000
	6000
	6000
	-5000
	666.67

	Do not Drill


	  0
	 0
	 0
	0
	0
	0


a) What are the decision alternatives?

Drill, Do not drill

b) What are the states of nature?

Dry, Small, Large Oil well

What would be the best decisions under each of the following criteria (Show your work by filling in the blank cells in the table above)?

c) Maximax

Drill

d) Maximin

Do not Drill

e) Laplace

Drill

f) Minimax Regret (Fill in the Regret table below)

Drill

	
	Dry Well
	Small

Oil Well
	Large

Oil Well
	Max

Regret

	Drill


	5000
	0
	0
	5000

	Do not Drill


	0
	1000
	6000
	6000


2. Consider now that you have the following expectations based on your analysis of the site. You believe that there is a 50% chance of hitting a small well and a 20% chance of hitting a large well. 

	
	Dry Well
	Small

Oil Well
	Large

Oil Well
	EV

	Drill


	-5000
	1000
	6000
	200

	Do not Drill


	0
	0
	0
	0

	Probability


	0.3
	0.5
	0.2
	


Calculate the following: [20 points]
a) Expected Values for both decisions (which is better?)

See table above. Drilling is better.

b) Expected Value Under Perfect Information

EVUPI = 0*0.3 + 1000*0.5 + 6000*0.2 = 1700

c) Expected Value of Perfect Information

EVPI = 1700 – 200 = 1500

d) Expected Opportunity Loss (Fill in the table below to show your computation)

	
	Dry Well
	Small

Oil Well
	Large

Oil Well
	EOL

	Drill


	5000
	0
	0
	1500

	Do not Drill


	0
	1000
	6000
	1700

	Probability


	0.3
	0.5
	0.2
	


e) Explain in your own words why the expected value of perfect information is the same as the expected opportunity loss for the best decision.

They are the same because they both represent how far your best decision is from being perfect every time.

3. Draw a decision Tree for the above problem. It must be complete, showing the final solution.

[20 points]

Tree will be discussed in class if necessary.
4. You are considering hiring a consultant, Ms. Crystal Ball, to help you decide whether or not to drill. Ms. Ball's firm will conduct their own test and give you a Favorable or Unfavorable report. Their past record has been as follows:

Let D= Dry, S=Small Oil Well, L=Large Oil Well, F=Favorable, and U=Unfavorable.

P(F|D) = 
.40
P(U|D) =  .60

P(F|S) = 
.75
P(U|S) =  .25

P(F|L) = 
.70
P(U|L) =  .30

Fill the table below with the joint probabilities: [10 points]
	
	Dry Well
	Small

Oil Well
	Large

Oil Well
	

	Favorable


	0.12
	0.375
	0.14
	0.635

	Unfavorable


	0.18
	0.125
	0.06
	0.365

	
	0.3
	0.5
	0.2
	1.00


5. Calculate the posterior probabilities (show the math symbols and the values): [10 points]
P(D/F) = 
.12/.635 = .19

P(D/U) =  .18/.365 = .49

P(S/F) = 
.375/.635 = .59

P(S/U) =  .125/.365 = .34

P(L/F) = 
.14/.635 = .22

P(L/U) =  .06/.365 = .17

6. Draw a revised decision tree that includes the decision to hire (or not hire) the consultant. Show the posterior probabilities on the tree, and solve. [20 points]
Tree will be discussed in class if necessary.









