Chapter 6: Decision making under uncertainty
6.1 Elements of decision analysis
All problems have 3 common elements:
1. The set of decisions available to the decision maker
2. The set of possible outcomes and their probabilities
3. A value model that prescribes monetary values for the various decision-outcome combinations
6.2.a. Pay-off tables
A pay-off table lists the pay-off for each decision-outcome pair.
6.2.b. Possible decision criteria
Maximin criterion: choosing the decision that maximizes the worst payoff. This criterion is appropriate for a very conservative or pessimistic decision maker. This is typically too conservative and seldom used.
Maximax criterion: choosing the decision that maximizes the best payoff. Appropriate for a risk-taker or optimist.
6.2.c. Expected Monetary Value (EMV)
The EMV assesses probabilities for each outcome of each decision and then calculates the expected payoff, or EMV from each decision based on these probabilities. The EMV is a weighted average of the payoffs in any given row of the payoff table.
6.2.d. Sensitivity Analysis
Because the probabilities in a decision analysis are often intelligent guesses at best, it is important to accompany any decision analysis with a sensitivity analysis. Systematically vary inputs to the problem to see how the outputs change.
6.2.e. Decision trees
Decision tree conventions:
· Decision trees are composed of nodes and branches
· Square: decision node
· Circle: chance node
· Triangle: end node
· Probabilities are listed on chance branches
· Monetary values are shown to the right ends of the nodes
· EMV’s are calculated through a folding back process
Folding back procedure:
· At each chance node (circle): calculate EMV: sum of products of monetary values and probabilities + write above each node
· At each decision node (square): write the maximum of the EMV’s of subsequent chance nodes + cross branch with optimal decision
6.2.f. Risk profiles
For larger numbers of outcomes it is useful to represent the probability distribution of the monetary values for any decision graphically.
A spike chart locates spikes at the possible monetary values, and the heights of the spikes correspond to the probabilities.
1. Bayes’ Rule
Revise probabilities as new information becomes available.
Multistage problems: a decision maker must make at least two decisions that are separated in time.
P(A|B): B is an event that occurs before event A in time.
P(A1) – P(An): Prior probabilities: the probabilities of event A before gaining information.
P(B|A1) – P(B|An): likelihoods: probabilities of information outcomes B
P(Ai|B): Posterior probability: the conditional probability for each outcome.
Intuitive calculation: review the situation with a thousand units.
1. The Value of Information
Sample information: information from the experiment itself = imperfect information.
Perfect information: information for a test that will indicate with certainty which ultimate outcome will occur.
Expected value of sample information: the most you would be willing to pay for the sample information.
EVSI = EMV with (free) sample information – EMV without information
EVPI: the most you would be willing to pay for perfect information.
EVPI = EMV with free perfect information – EMV without information
1. Risk Aversion and Expected Utility
6.6.a. Utility functions
Utility function: a mathematical function that transforms monetary values into utility values. Specifies the individual’s preferences for various monetary payoffs and costs and encodes the individual’s attitudes towards risk.
6.6.b. Exponential Utility
Adjustable numerical parameter: risk tolerance: specifies an individual’s aversion to risk.
6.6.c. Certainty Equivalents
[bookmark: _GoBack]Certainty equivalent: the certain dollar amount that makes someone indifferent between the sure thing and the gamble. This is influenced by the person’s risk aversion.0
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