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Decision Theory
We make decisions all the time.  What makes a good decision?  One that is based on logic, considers all available data and possible alternatives, and applies the quantitative approach.  A good decision can result in a bad outcome.

When we make decisions, we try to obtain as good an outcome as possible, according to some standard of what is good or bad.  In business, this standard is monetary gain or loss.
In a decision we choose between different alternatives.  The effect of a decision depends on the course of action as well as uncontrollable factors, which we will call states of nature.  States of nature must be mutually exclusive and collectively exhaustive.
Steps in Decision Making

1. Define problem

2. List alternatives

3. Identify possible outcomes / states

4. List profit of outcomes  (utility table)

5. Select mathematical decision theory model

6. Apply model; make decision

Decision Making Under Certainty – each action is known to lead invariably to a specific consequence; simply choose option with best outcome.

Decision Making Under Uncertainty – don’t know probabilities of outcomes

Decision Making Under Risk – know probability of occurrence of each outcome

Construct payoff table by listing states of nature as separate columns and actions as rows.  Gain or loss of each action under the indicated state of nature is presented in the table.

Opportunity loss is the difference between the profits of the optimal act for any given event and the profit (or loss) realized through the act selected.

Decision Making Under Uncertainty – don’t know probabilities of outcomes
The first 4 methods can be computed directly off decision (payoff) table

Each alternative action is a row and each state of nature is represented by a column; compute outcome of each entry.

1. Maximax – maximize maximum payoff

Find largest payoff in each row and select largest of those

Optimistic – assuming best case scenario will occur

2. Maximin – maximize minimum payoff

Find minimum payoff in each row and select largest of those

Pessimistic – assuming worst case scenario will occur

3. Criterion of realism (Hurwicz)

Weighted average of both extreme cases

Select coefficient of optimism, α, (weight) between 0 and 1

Compute column of Weighted average = α(maximum in row) + (1- α)(minimum in row)

Select maximum weighted average

4. Equally Likely (Laplace)

Uses all payoffs of each alternative

Compute average payoff for each alternative

Select alternative with largest average

Assume that each state is equally likely to occur

5. Minimax regret – opportunity loss table

Create opportunity loss table by subtracting each payoff in the column from the best payoff in the same column.

Find maximum loss in each row.

Choose minimum of maximum opportunity loss for each alternative.

