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	Topic 8

Decision Analysis










“We are pleased to be able to use the model to back up our decisions with hard financial analysis.”
Mike Clark, The Southern Company
Decision Theory


Five Characteristics of D.T. Problems

1. A list of alternatives.



2. A list of possible future states of nature.



3. Payoffs associated with each combo of 1&2.



4. An assessment of the degree of certainty of possible future events.



5. A decision criterion.
Payoff Table

	 
	 
	 

	 
	 
	 

	 
	 
	 








Decision Making Under Complete Uncertainty

1. Maximin
2. Maximax
3. Hurwicz Criterion
4. Minimax regret
5. Insufficient reason

Example: Real Estate Developer

	
	No
	Medium
	Large

	
	Shopping
	Shopping
	Shopping

	
	Center
	Center
	Center

	Residential
	$4 
	$16 
	$12 

	Commercial #1
	$5 
	$6 
	$10 

	Commercial #2
	($1)
	$4 
	$15 


Maximin: 1st select worst (min) payoff in each row, 
                 then choose the best (max) of those.


	
	No
	Medium
	Large
	
	Row

	
	Center
	Center
	Center
	
	Minimum

	Residential
	$4 
	$16 
	$12 
	
	

	Commercial #1
	$5 
	$6 
	$10 
	
	

	Commercial #2
	($1)
	$4 
	$15 
	
	






Maximax: 1st select best (max) payoff in each row, 
                 then choose the best (max) of those.


	
	No
	Medium
	Large
	
	Row

	
	Center
	Center
	Center
	
	Maximum

	Residential
	$4 
	$16 
	$12 
	
	

	Commercial #1
	$5 
	$6 
	$10 
	
	

	Commercial #2
	($1)
	$4 
	$15 
	
	





Hurwicz Criterion: Determine a “coefficient of optimism” α. For each row, compute α times max payoff plus (1-α) times min payoff. Choose the best (max) of these Hurwicz calculations.


The value of α lies between 0 and 1, with higher values meaning “more optimistic.” The Hurwicz Criterion is equivalent to Maximin when α = 0, and it’s equivalent to Maximax when α = 1.


	
	No
	Medium
	Large
	
	Hurwicz

	
	Center
	Center
	Center
	
	Calculation

	Residential
	$4 
	$16 
	$12 
	
	

	Commercial #1
	$5 
	$6 
	$10 
	
	

	Commercial #2
	($1)
	$4 
	$15 
	
	




	
	No
	Medium
	Large
	
	Hurwicz

	
	Center
	Center
	Center
	
	Calculation

	Residential
	$4 
	$16 
	$12 
	
	

	Commercial #1
	$5 
	$6 
	$10 
	
	

	Commercial #2
	($1)
	$4 
	$15 
	
	




Minimax Regret: 1st develop regret table, then find the max regret in each row, then choose the min of those.

A regret table computes the opportunity loss for each state of nature.

Original Payoff Table:

	
	No
	Medium
	Large

	
	Center
	Center
	Center

	Residential
	$4 
	$16 
	$12 

	Commercial #1
	$5 
	$6 
	$10 

	Commercial #2
	($1)
	$4 
	$15 




Regret Table:

	

	No
	Medium
	Large
	
	Row

	
	Center
	Center
	Center
	
	Maximum

	Residential
	
	 
	 
	
	

	Commercial #1
	
	 
	 
	
	

	Commercial #2
	
	 
	 
	
	








Principle of Insufficient Reason:
Assuming that each state of nature is equally likely, choose the alternative with the maximum expected payoff.


	

	No
	Medium
	Large
	
	Row

	
	Center
	Center
	Center
	
	Average

	Residential
	$4 
	$16 
	$12 
	
	

	Commercial #1
	$5 
	$6 
	$10 
	
	

	Commercial #2
	($1)
	$4 
	$15 
	
	









Decision Trees

When probabilities regarding states of nature are known, a decision tree is a graphical means of analyzing decision alternatives and states of nature to make the best choice based on minimizing or maximizing expected value.

Steps
1.	Define the problem
2.	Structure or draw the decision tree
3.	Assign probabilities to the states of nature
4.	Estimate payoffs for each possible combination of decision alternatives and states of nature
5.	Solve the problem by working backwards through the tree computing the expected monetary value for each state-of-nature node


Example of a Decision Tree

Fred Fudd is graduating from high school this year and must decide first which college to attend and then which course of study to pursue. Because of parental pressure, Fred must go to college, but he is free to select which college to attend. He has narrowed his choice to two very dissimilar schools. He has been accepted at State University and his hometown university, Wood. In addition to choosing between schools, Fred must decide whether to major in engineering or business. Because of the nature of the two schools, Fred has a different probability of success (that is, of graduating) depending on which college he attends and which field he majors in.

1. If he goes to State University and chooses business, his probability of graduating is .60.
2. If he goes to State University and chooses engineering, his probability of success is .70.
3. If he goes to Wood and chooses business, his probability of success is .90.
4. If he goes to Wood and chooses engineering, his probability of success is .95.
5. A State University graduate in business averages $35,000 per year for the first five years of full-time employment.
6. A State University graduate in engineering averages $30,000 per year for the first five years of full-time employment.
7. A Wood graduate in business averages $24,000 per year for the first five years of full-time employment.
8. A Wood graduate in engineering averages $25,000 per year for the first five years of full-time employment.
9. If Fred doesn’t graduate, he will average $18,000 per year for the first five years of full-time employment.
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