CHAPTER 20 ASSIGNMENT

An introduction to decision theory

Name ________________________________
Section ________
Score _______

Part I
 Select the correct answer and write the appropriate letter in the space provided.

______1.
In decision theory there is uncertainty regarding 


a.
course of action.


b.
payoffs.


c.
states of nature.


d.
the value of perfect information.

______2.
The term “decision theory” refers to


a.
classical hypothesis testing.


b.
subjective probability.


c.
the alternate hypothesis.


d.
two or more decision alternatives.

______3.
The unknown future outcomes are called


a.
courses of action.


b.
states of nature.


c.
the opportunity loss.


d.
the value of perfect information.

______4.
For each combination of course of action and state of nature there is


a.
a payoff.


b.
an expected value of perfect information.


c.
an expected value.


d.
none of the above.

______5.
The expected value of perfect information and the expected opportunity loss


a.
are always equal.


b.
have no relationship with each other.


c.
have the same standard deviation


d.
equal the particular state of nature

______6.
Two or more courses of action available to the decision-maker are called


a.
states of nature.


b.
decision alternatives or acts.


c.
the expected value.


d.
none of the above.

______7.
The difference between the optimum decision and any other decision is called


a.
an expected value.


b.
a payoff.


c.
an opportunity loss.


d.
the expected value of perfect information.

______8.
A decision-maker does not have control over


a.
the payoff table.


b.
the decision alternatives.


c.
the states of nature.


d.
the opportunity loss table.

______9.
An opportunity loss table reports the amount of opportunity loss for each state of nature and


a.
course of action.


b.
payoff.


c.
expected value.


d.
expected value of perfect information.

______10.
When all the facts are known in a decision situation, it can be said that the decision was made under


a.
uncertainty.


b.
certainty.


c.
opportunity.


d.
subjectivity.

Part II
Record your answer in the space provided. Show all essential work.


11.
Ralph Higgins, the owner of the Spaghetti House, is considering expansion. He owns the land nearby and could build his own building on that land. If he decides to build the new building and the economy improves, he estimates that his first year profits will be $100,000. If he builds his own building and there is a recession, he will lose $40,000. He could expand the current restaurant. If he selects this alternative, he estimates he will make an additional $25,000 if the economy improves, and lose $5,000 if there is a recession. He could also do nothing, in which case there is no additional profit or loss. The probability the economy will improve is 0.25, and the probability of a recession is 0.75.



a.
Develop a payoff table for the various acts and states of nature.

	
	States of Nature

	Acts
	Economy improves
	Recession

	Build new
	
	

	Expand
	
	

	Do nothing
	
	




b.
Compute the expected payoff for each alternative.




c.
Determine the expected value of perfect information.



d.
Convert the payoff to an opportunity loss table.

	
	States of Nature

	Acts
	Economy improves
	Recession

	Build new
	
	

	Expand
	
	

	Do nothing
	
	


        e.  What course of action would you recommend?



______________________________________________________________________________

         ________________________________________________________________________________

         _____________________________________________________________________________

         _____________________________________________________________________________

12.  SkyBlue, a no-frills airline, is trying to decide whether it should replace 10 of its older commercial jets with new, fuel efficient jetliners.  The unit cost of the new jetliner is $140 million.  However, SkyBlue estimates that over the next ten years it will save $300 million in fuel costs per jetliner if the price of jet fuel increases, $180 million per jetliner if the cost of jet fuel remains the same, and $90 million per jetliner if the cost of jet fuel decreases.  SkyBlue could also choose to retrofit the engines on the 10 older jets with newer, more fuel efficient engines at a cost of $52 million per jet.  Over the next ten years the retrofit is estimated to save $150 million per aircraft in fuel costs if the price of jet fuel increases, $100 million if it stays the same, and $45 million if the cost of jet fuel decreases.  Suppose that experts have assessed the following probabilities that jet fuel will increase, stay the same, or decrease:  P(increase) = .6, P(same) = .3, P(decrease) = .1.  Assume that SkyBlue is using a ten-year time horizon to evaluate the alternatives.


      a.     Develop a payoff table for net savings for the various acts and states of nature.

	
	States of Nature

	Acts
	Fuel Price Increases
	Fuel Price Stays the Same
	Fuel Price Decreases

	No change


	
	
	

	Buy New


	
	
	

	Retrofit


	
	
	




b.
Compute the expected payoff for each alternative.




c.
Determine the expected value of perfect information.

d.
   What course of action would you recommend?

 ____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

___________________________________________________________________________________
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b. A3
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b. A2





b. A3





b.  A1








358
An Introduction to Decision Theory

Chapter 20
359
Chapter 20

An Introduction To Decision Theory

