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Measuring producers' risk attitudes 
Robert P. King 

Department of Applied Economics, University of Minnesota 

Risk is a basic fact of life for farmers, and it has been a 
central issue in farm management research and extension 
programs for the past thirty years. With recent changes in 
farm policy, production technology, and market structure, 
the risks producers face and the strategies producers can 
use to manage risk have received increased attention. In 
this presentation, I show that risk attitudes can have im
portant effects on the choices under uncertainty and dem
onstrate that those risk attitudes can be measured. 

The effect of risk attitudes on producer 
choices 

Let's begin with a simple decision problem that is not 
related to swine production but should be familiar. You 
have $10,000 in cash that you plan to invest and then spend 
one year from now. Table 1 is a payoff matrix of ending 
asset values for four distinct investment opportunities you 
are considering. Each column represents an alternative 
strategy. Each row represents a "state of nature" that could 
occur. In this case, there are six states of nature, and each 
is assumed to have a one-sixth probability of occurring. 
Expected ending asset values and exposure to both up
side and downside risk differ considerably across alter
natives. Your task is to choose one and only one of these 
four investment strategies-A, B, C, or D. Of course, you 
cannot know which state of nature will occur before you 
make your choice. 

There is no single "best" choice in this decision problem. 
A rational decisionmaker could choose any of these alter
natives, and in a large group it is almost certain that at 

least one person would choose each alternative. In this 
carefully controlled decision environment, differences in 
choices can be attributed to only one factor-risk attitudes. 

In the real world, of course, other factors can affect 
choices. Perceptions of risks-i.e., beliefs about the pat
terns of payoffs for each alternative-may differ across 
individuals. Also, preferences for the alternatives them
selves may be a factor, but in this case we have no added 
information on the investments associated with each strat
egy. Despite these caveats, understanding risk attitudes 
can help explain and predict the choices individuals make. 
For example, a financial services firm could use informa
tion on the distribution of risk attitudes across a pool of 
potential customers to predict how they would respond to 
the introduction of a new investment instrument. In addi
tion, knowledge of an individual's risk attitudes could 
allow a consultant or advisor to narrow down the range 
of alternatives considered in a more detailed decision 
analysis. In fact, investment advisors often assess new 
cl ients' risk attitudes and use that information to limit the 
number of investment strategies that need to be consid
ered in financial planning sessions. 

The expected utility hypothesis 

The expected utility hypothesis (EUH) is the most widely 
used theory for explaining and predicting choices under 
uncertainty and for helping decisionmakers who must 
choose from a set of risky alternatives. First proposed by 
18'h century mathematician Daniel Bernoulli as a way of 
explaining why people do not always choose the risky 

Table 1. Ending asset values for four investment alternatives 

State of Investment Alternative Probabilit 
Nature A B C D Y 

1 10,300 9,000 8000 3,000 1/6 

2 10,300 9,000 8,000 7,000 1/6 
.. 

3 10,300 10,000 9,000 9,000 1/6 

4 10,300 11,000 12,000 11,000 1/6 

5 10,300 11,000 14,000 16,000 1)6 

6 10,300 13,000 15,000 20,000 1/6 _. ... 
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alternative with the highest expected value, the EUH was 
formally derived from a set of reasonable behavioral axi
oms by von Neumann and Morgenstern in their 1944 book 
Theory ojGames and Economic Behavior. Although there 
have been (and continue to be) serious challenges to the 
EUH from economists and psychologists, this book has 
had a profound impact on both theoretical and applied 
work. 

The basic idea underlying the EUH is that individuals 
hehave as though they have a utility function that can be 
used to order the outcomes and that risky alternatives can 
be ranked according to their exrected utility-the sum of 
probability-weighted utilities for all possible outcomes. 
Dnly in the srecial case where the utility function is lin
ear in the performance measure will rankings based on 
exrected outcome coincide with those based on expected 
util ity. 

Measuring risk attitudes 

Of course, we can't observe a utility function in order to 
measure it, and I have yet to meet someone who claimed 
to actually "consult" his or her utility function for real 
decisions. However, by observing choices-be they real 
or hyrothetical-we can make inferences about the char
acteristics of an individual's risk attitudes and formally 
relate those characteristics to a utility function. There are 
many methods for using data on choices to measure risk 
attitudes, including one that I developed more than twenty 
years ago (King and Robison). Hardaker, Huirne, and 
Anderson (pr. X6-1 (6) provide an excellent review of 
the most commonly used methods. 

In this presentation, I will demonstrate one of the sim
plest methods for measuring risk attitudes. Research has 
shown that it may not be the most effective method. but it 
is well suited for use in a group setting. It involves a se
ries of choices with a specific form. I will illustrate with a 
practice choice, which I ask you to make: 

The value of your $10,000 investment at the end of 
one year will be determined by the toss of a coin. If 
the result is tails, the value will be $6,000. If the re
sult is heads, it will be $18,000. Before the coin toss, 

Measl/rinf!. producers' risk altitudes 

you can exchange this investment lottery for a fixed 
ending value. What is the smallest fixed amount you 
would accept'! 

Clearly this is a contrived choice, but when answered 
thoughtfully it can reveal information about your risk at
titudes. The expected value of this lottery is $12,000, yet 
many individuals would be willing to accept a fixed pay
off of less that $12,000 in exchange for it. We say these 
individuals are risk averse, because they are willing to 
give up some expected return in order to reduce the risk 
they face. There are also individuals who would require 
more than $12.()()() to give up the lottery. We say these 
individuals <Ire risk loving because they require an in
crease in expected return before giving up the possibility 
of re<llizing higher returns. Of course, there are also some 
individuals who are indifferent to risk and would be will
ing to exchange the lottery for its expected return. We say 
these individuals are risk neutral. The difference between 
the an individual's response and the exrected return for 
the lottery is called the risk premium. The size and sign 
of the risk premium. relative to the difference in possible 
lottery outcomes, is an indicator of the degree to which 
an individual is risk averse or risk loving. 

By asking a series of interlinked questions like the one 
above, with a different lottery for each choice, we can 
actually construct a representation of an individual's util
ity function. Use the series of choices at the top of Figure 
I (see Appendix A) to elicit information about your own 
utility function. You should also be able to graph your 
utility function on the axes at the bottom of Figure I. 

Typical shapes for utility functions associated with risk 
averse. risk neutral, and risk loving preferences are shown 
in Figure 2 (see Appendix A). If your utility function is 
most I ike that on the left. the theory would predict that 
you selected alternative A or B in Table I. If your utility 
function is linear. you are most likely to have selected 
alternative C. Finally, if your utility function is most like 
that on the right, the theory would predict that you se
lected alternative D. 

Utility function measurements are very context-specific: 
and they are sensitive to the way the decision problem is 
structured. For example, your original choice and your 

Figure 2 Utility Functions for Risk Averse, Risk Neutral, and Risk Loving Preferences 
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elicited utility function might have been quite different if spond to a change in contract provisions or the introduc
the problem had been framed in terms of losses and gains tion of a new risk sharing arrangement. Similarly, knowl
on the investment rather than ending asset values. Also, edge of a client's risk attitudes can make it easier for a 
basing risk preference measurements on hypothetical consultant to focus on alternatives best suited for the 
choices may lead to unreliable results. Nevertheless. it is client's situation and willingness to bear risk. Clearly, risk 
remarkable how often individuals observe that utility func- attitudes and the range of available risk management al
tion measurements do reflect basic characteristics of their ternatives will be important factors shaping the evolution 
risk attitudes. of the swine industry. 

Risk attitudes of swine producers References 

The need for risk management, both for producers and 
for packers and feed suppliers, is a key factor motivating 
the development of new production/marketing alternatives 
in the swine industry. Table 2 is a payoff matrix of an
nual net returns for an operation that finishes 5,000 hogs 
per year under four distinct production/marketing arrange
ments. The labor contribution of the producer is assumed 
to be the same under each alternative, and net returns have 
been adjusted for differences in capital requirements. As 
in the earlier example, each alternative is assumed to have 
a 1/61h probability of occurring. Net return distributions 
for independent production with cash market sales, the 
window contract. and the cost-plus contract are based on 
results of an analysis by Lawrence and Wang using data 
from the period 1987-1996. For the production contract 
alternative, the distribution of net returns per pig finished 
is assumed to be concentrated around $1.50/pig. Both the 
average level of net returns and exposure to upside and 
downside risk differ considerably across alternatives. 
Once again, there is no "right" choice among these alter
natives, and there are at least some producers who would 
prefer each alternative. 

As noted earlier, other factors do affect choices, especially 
preferences for or against the provisions of a particular 
arrangement. In fact, results presented by Gillespie and 
Eidman suggest that attitudes toward autonomy may have 
a greater impact than risk attitudes on contracting deci
sions. Nevertheless, risk attitudes do affect these choices, 
and understanding risk attitudes can help explain and pre
dict the choices producers make. For example, a packer 
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AppendixA. 

Answer the following questions about hypothetical lot
teries related to the ending value of a $10,000, one-year 
investment. In each case, your response should be the 
smallest guaranteed ending value you would accept at the 
end of the year in exchange for the lottery, 

I. The ending value of your investment will be detennined 
by the toss of a coin. If the result is tails, the value will be 
zero. If the result is heads, it will be $20,000. What is the 
smallest guaranteed ending value you would accept in 
exchange for the lottery? 

could use information on the distribution of risk attitudes A. ______ _ 
across a pool of producers to predict how they would re-
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Table 2. Annual net returns for a 5,000 hog finishing operation under four production/marketing 
arrangements 

State of 
Production/Marketing ~rrangement 

Nature Cash Window Cost-Plus Production P robab ility 
Market Contract Contract Contract 

1 -42,000 -25,000 2,000 7,000 1/6 
2 4,000 11,000 17,000 7,000 1/6 
3 37,000 36,000 33,000 7,000 1/6 
4 74,000 61,0()0 51,000 8,000 1/6 
5 120,000 92,000 , 74,000 8,000 1/6 
6 186,000 137,000 108,000 8,000 1/6 
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2. The ending value of your investment will be determined 
by the toss of a coin. If the result is tai Is, the value wi II be 
zero. If the result is heads, it will be the amount in blank 
A. What is the smallest guaranteed ending value you 
would accept in exchange for the lottery? 

B. _____ _ 

3. The ending value of your investment will be determined 
by the toss of a coin. If the result is tails, the value will be 
the amount in blank A. If the result is heads, it will be 
$20,000. What is the smallest guaranteed ending value 
you would accept in exchange for the lottery') 

c. _____ _ 

4. The ending value of your investment will be determined 
by the toss of a coin. If the result is tails. the value will be 
the amount in blank B. If the result is heads, it will be the 
amount in blank A. What is the smallest guaranteed end
ing value you would accept in exchange for the lottery? 

D. ______ _ 

5. The ending value of your investment will be determined 
by the toss of a coin. If the result is tails, the value will be 
the amount in blank A. If the result is heads, it will be the 
amount in blank C. What is the smallest guaranteed end
ing value you would accept in exchange for the lottery? 

E. ______ _ 

Plot your responses on the graph below. 

Figure 1. Utility function elicitation questions and graph 
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