Decision Theory
Introduction
Success and failures a person experiences in life is dependent on the decision he or she makes.  Decision theory is an analytical approach to the study of decision making. A good decision is not one whereby the results are always great or the outcomes are always favourable but one based on logic where the problem is properly defined, all available data and possible alternatives are considered, and the necessary techniques/models are applied.
Definitions

Alternative:


A course of action or strategy which translate into an experiment

Payoffs:

“Profits” or “losses” associated with an outcome of the experiment

Expectation (same as mean) – average/expected amount you are likely to get from the experiment:

Outcomes of Experiments
O1
O2
O3
O4
…
OM

Probabilities


P1
P2
P3
P4
…
PM

Payoffs


A1
A2
A3
A4
…
AM
Then 

E = A1*P1 + A2*P2 + A3*P3 + A4*P4 + … + AM*PM
***You will need to know how to calculate the probabilities – remember that total probability = 1.
Steps in Decision Theory
Step 1:  Define the problem

Step 2:  List all alternatives

Step 3:  Identify possible outcomes

Step 4:  List the probabilities and payoffs for the outcomes
Step 5:  Build the decision table
Step 6:  Make your decision

Activity

(Adapted from B. Render, R.M. Stair Jr., and M.E. Hanna, “Quantitative Analysis for Management,” Pearson Education, Inc., New Jersey, 2003).

Raquel Covington is a graduate student majoring in environmental management.  In one particular class, Raquel has maintained a low A average throughout the semester, and she needs an A or a high B on the final exam to receive an A as the final grade in the course.  In this course, three cases were added to the reading assignment in the last week of class, and the instructor has said that there will be a 25-point question on the final exam related to one of these cases.  The instructor has given no indication about which case is most likely to be included on the exam.  Unexpected travel for a job interview has limited Raquel’s study time in preparing for final exams, and she has not had time to read these cases.  She feels prepared for the other material to be covered on this exam, and based on her experience on the other tests, she believes she will miss at most 8 points on questions related to this other material.
There are 3 hours remaining before the final exam in this course begins.  Raquel is considering three study strategies related to the cases that she has not read.  The first strategy is to spend one hour on each case.  She believes that in doing this, she will be able to get 12 points out of the 25 possible regardless of which case is included on the exam.  Another strategy is to select two of the three cases and spend one hour and thirty minutes on each of these.  She believes that by doing this, she should be able to get 20 points out of a possible of 25 if either of these two cases is on the exam.  If the third case is on the exam, she will get zero points.  A third strategy is to spend all three hours studying one case.  If she does this and the case she studies is on the exam, she believes that she will get all 25 points.  If it is not selected, she will get zero points.
Question:
Which strategy would you recommend? Explain the reasons for your choice based on the steps in the decision making process, i.e.

1. Identify the alternatives

2. List the outcomes for each alternative
3. What are the probabilities and payoffs for the outcomes?

4. Construct the decision table
Give an example in your own experience as to how you can make use of the decision making theory in order to make a good decision.
Criteria:
1. Define the problem

2. Process information in order to list alternatives and their outcomes

3. Weigh “profits” and “losses” for each outcome, and generate the decision table

a. Make a decision based on the information within the decision table

4. Apply to their daily life

	
	L1 - Developing
	L2 - Meeting
	L3 – Exemplary

	C1
	Able to identify one variable involved, or either the goal/objective or the framework/ context
	Able to identify some of the variables, and able to identify the objective or the framework/ context
	Able to identify all variables involved, the goal/objective, and the framework/ context

	C2
	Able to identify one alternative and its outcomes 
	Able to identify two alternatives and their outcomes
	Able to identify all three alternatives and both possible outcomes for each alternative.

	C3
	Able to identify the probabilities and payoffs for the two outcomes
	Able to identify the probabilities and payoffs for the four outcomes and construct a decision table
	Able to correctly identify the probabilities, and payoffs for each outcome and construct the decision table 

	C4
	No decision making is evident
	Able to choose between the two alternatives logically
	Able to evaluate the information and come to a logical decision.

	C5
	Not able to produce an example at all
	Not able to produce an appropriate example.
	Able to produce an appropriate example from their daily life


