ECONOMICS – CHAPTER 15

RISK AVERSION AND EXPECTED UTILITY

Hey everyone.  Hope you all had a great Holiday and a Happy New Year.  Here we go again……………….

Chapter 15 discusses what is known as descriptive economics: a model that captures choices made by individuals in the face of uncertainty.

a. The model stems from what is known as the “expected-utility model” which is also used to help individuals to make better decisions.

15.1 How Do Individuals React to Uncertainty

Individuals react to uncertainty in an infinite number of ways.  This section discusses some of the more important actions.

1. How the choices are framed matters

a. The description of this reaction to a situation is similar to some of the material that we learned in OB.  It basically states that the way that a question is framed to someone often dictates how they will respond.
i. Example: If there is a flu epidemic that has affected 600 people, would you choose a program that would save 400 people for sure or one that would have 2/3 chance of saving 600 and 1/3 chance of saving no one?
ii. Example: If you had a vaccination, would you choose a vaccination that would cause 200 people to die with certainty or one that would have 2/3 chance that all 600 would be saved?
iii. The moral is that people are more likely to accept the sure thing when it is framed in terms of a gain (as in part i above), but they are likely to take on a gamble when it is framed in terms of a loss (as in part ii above).
2. Better to gamble with “known” odds than when the odds aren’t known

a. Uncertainty in many situations can be characterized in the following three categories
i. Risk or objective uncertainty: when the likelihood of certain outcomes are known (e.g. gambling at a casino)
ii. Uncertainty or subjective uncertainty: when the possible outcomes are known, but the probability of the outcomes are a matter of judgment (e.g. betting at a racetrack)
iii. Ambiguity or with unforeseen contingencies: both the range of possible outcomes and their probability or occurrence are not fully known (e.g. most economic decisions)
b. If given a choice, individuals will gamble with known odds and avoid the ambiguity of selecting an outcome that has unknown odds
3. Under and overconfidence when facing subjective uncertainty

a. Decision makers who consider themselves experts in a subject area tend to be overconfident (may even cause them to bet on subjectively uncertain odds)
b. Individuals who lack confidence in a decision tend to be underconfident and will try to avoid gambles at all costs.
4. Aversion to risk

a. This section discusses the Expected Monetary Value (EMV) as discussed in D&D where the expected value of an event is equal to the sum of its outcomes multiplied by their probabilities.
b. When given the choice between a gamble or a certain outcome of the EMV based on a given set of probabilities, a person is described as the following:
i. Risk averse – if the certain EMV is chosen
ii. Risk neutral – if the person is indifferent between the choices
iii. Risk seeking – if the gamble is chosen
c. The greater the spread of monetary amounts involved, the more likely is the person to be risk averse
i. For example, a person may be risk neutral between a 0.6 chance of winning $50 or a certain payment of $30, but they are likely to be risk averse when given a 0.6 chance of winning $50,000 or a certain payment of $30K.
d. Exceptions to part C occur when:
i. People gamble to avoid a loss (refer to the framing section above for an example)
ii. People will gamble to achieve a large prize with small odds if the loss is proportionately small (e.g. a lottery) 
e. An individual’s certainty equivalent (CE) is the point at which they are indifferent between taking the gamble and with taking a sure thing.
i. Risk aversion occurs when CE < EMV, risk neutrality is CE=EMV, and risk seeking occurs when CE > EMV
ii. Under risk aversion, the difference between the CE and EMV is known as the risk premium (RP).  Or, RP = EMV – CE.
f. Decreasing absolute aversion to risk: Given a fixed gamble, an individual becomes less risk averse as his/her wealth increases
5. The certainty effect

a. An individual will often choose a sure thing that returns a value lower than the EMV.  In these situations, it is described as the individual is overvaluing certainty (or undervaluing a slight reduction in the odds from certainty).
6. Overweighting small probabilities, or “If I’m going to be lucky…”

a. When the odds are small that an individual will win, the decision often depends on whether an individual feels “lucky” about his/her prospects of winning.  (i.e. the individual may overestimate the chance at winning and make a choice even though an EMV would suggest an alternative decision be made).
15.2 The Expected Utility Model

Again, you will recall from OB that when an individual is faced with a gamble, the individual’s preferences are given by his/her utility function (a function that assigns to each dollar-prize level a corresponding number, the utility of the prize).  For example:


If an individual is faced with a specific gamble, we would expect the individual to:

a. Use the utility function to convert each potential outcome to its corresponding utility level

b. Multiply the utility associated with each outcome by the probability of that outcome occurring for each gamble (this provides the expected utility) for the gamble.

c. Choose the gamble that offers the highest expected utility

The outcomes and their associated expected utilities can be developed using the decision tree analysis from D&D.  See page 456 from Chapter 15 for an example.

Quick notes corresponding to this model:

a. The model is based on the notion that a person’s choices conform to maximizing expected utility

b. The utility function being used is such that shifting it or compressing the curve offers the same ranking of decisions based on maximum utility

c. An “outcome” refers to the full set of outcomes (i.e. more than one result may be bundled together to form a single outcome – such as revenues and market share)

d. The difference between expected utilities is meaningless in the util format.  However, by converting the utils back to monetary amounts using the above chart backwards, one can determine actual differences in preferences. (i.e. if one gamble has a utility of 1.0 and another has utility of 2.0, then convert each back to its dollar amount and then take the difference).

a. If a gamble has expected utility (EU), the “certainty equivalent” (CE) is the dollar value CE that has utility level EU.  In other words U(CE) = EU.  For example, the dollar value of the gamble that has expected utility of 1.0 is the certainty equivalent for that gamble.

Properties of the Utility Function

A more common shape of a utility function rather than the one listed above is the following:

  


The shape is similar to the above due to the following properties:

a. It is an increasing function capturing the notion that more money is better than less.

b. It is continuous.

c. It is concave, capturing the idea of risk aversion

a. A linear function is equivalent to risk neutrality

b. A convex function is equivalent to risk seeking behavior

Framing Effects

If framing matters then the individual’s utility function should change depending on how the issue is framed.  This allows the model to be flexible as long as the utility function matches the decision maker’s frame of mind.  This is difficult to do in practice and most models assume that a decision maker does not face framing effects.

Subjective uncertainty, ambiguity, and aversion to unknown odds

All of the examples assumed that the decisions were made with objective uncertainty.  If, however, we are faced with a situation where all of the possible outcomes and/or their probabilities are not known, the following approach is taken:

1. Assume that all outcomes are known

2. Assume that the decision maker will assign subjective probabilities to each outcome if objective probabilities are unknown

3. Assume the decision maker will treat subjective probabilities as objective when reasoning to a decision.

4. This does not take into account what is known as the Ellsberg Paradox that suggests that most people will not gamble on something with unknown odds. 

The certainty effect, and overweighting small probabilities


The model does not accommodate these two phenomena, and is a deficiency in the model not discussed in this chapter – it is known as the Allais paradox.

Decreasing (and constant) risk aversion


Not every utility function acts in the manner that as an individual’s wealth increases, the level of risk aversion should decrease.  This can be checked however by observing the following:

If the utility function is a smooth curve such that it has two derivatives, and if the function



Z(x) = -U”(x)/ U’(x)   (second derivative divided by the first derivative)

 is decreasing, then U(x) gives choices that are decreasingly risk averse as wealth increases.

In some cases, U”(x)/U’(x) is a constant, meaning that the level of risk aversion does not change as wealth changes.  These functions have the following formula:



U(x) = -Ae-Z(x) + B     where A is a positive constant and B is any constant

15.3 Mean-Variance Preferences and Expected Utility

This model will likely be seen in our Finance courses when discussing the CAPM model and was also a part of our D&D course in looking at the mean and variance when making decisions between certain portfolios of assets.  

As noted in other courses, the larger the mean and lower the variance, the higher the choice in terms of indifference curves.  The mean-variance of a given option can be compared to others to determine an individual’s risk-return tradeoff and consequently which portfolio is selected.  This, however, is only an approximation as the individual will not always act as the mean-variance model would suggest.

In some cases, such as where the utility function of the individual is Normal or quadratic in nature (U(x) = ax – bx2 for a,b > 0), the mean-variance preferences work perfectly well.

15.4 Utility vs. Utility

This section attempts to describe the connections between the Utility discussed in Chapter 5 with the Utility discussed in this chapter.   In order to do this, we have to consider the following from Chapter 5:

· Z is a set of all objects over which an individuals preferences are drawn

· z depicts one bundle of a subset of those objects which can take many different forms

· A utility function model, similar to chapter 5, assigns some level of utility for each possible z chosen under Z.

· An individual selects that choice which has the highest expected u (each choice is based on an ordinal number of how good it is)

Now, in Chapter 15 we are assuming that the elements of set Z have a special structure, in that the possible z’s that can be chosen are described not only by their value, but also by the probability of each value.  The utility then takes a form that multiplies each possible U by its probabilities and then adds them together to derive the “little” u. (each choice is based on the gamble being the basic object of choice)
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