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PAPERS

RISK ATTITUDES MEASURED BY THE INTERVAL APPROACH:
A CASE STUDY OF KANSAS FARMERS

Arthur C. Thomas, Kansas State University

ABSTRACT

Risk attitudes of farmers are of major importance to agricultural
economists today. Recently, many studies concerning decision making
and risk attitudes have used the Pratt-Arrow absolute risk aversion
coefficient as a base. This study includes the development of a ques-
tionnaire designed to determine risk aversion levels. The method
involves the elicitation of risk aversion intervals using generalized
stochastic dominance given specified upper and 1lower bounds on
absolute risk aversion. The risk aversion levels of 30 north-eastern
Kansas farmers are elicited in order to investigate the relationship
between age and level of risk aversion, the consistency of risk aver-
sion over five income ranges, and the accuracy with which farmers can
assess their own levels of risk aversion.

The results of the study indicate that no statistically signifi-
cant difference is present between the risk aversion levels of younger
and older farmers. The majority of farmers expressed fairly consis-
tent patterns in their risk attitudes over different income ranges.
Finally, and perhaps of most interest, is the fact that farmers show
some ability to assess their own risk attitudes. This has significant
implications for future research in risk.

INTRODUCTION particular, make assumptions
about risk aversion 1levels and
Farmers' attitudes toward then eliminate from consideration

taking risks are of major impor-
tance to agriculture today. Re-
sults from many research projects
depend on the researchers' assump-
tions regarding farmers' risk
attitudes. In the past, risk
research results frequently dis-
played a range of income alterna-
tives involving risk which al-
lowed farmecs to choose among the
alternatives. More recently,
research methods have been devel-
oped which directly select
utility maximizing alternatives
based on assumptions about risk
aversion levels of farmers. Sto-
chastic dominance techniques, in

alternatives or strategies which
are not optimal for the assumed
risk aversion level. These sel-
ection criteria depend directly
on the assumed risk aversion
levels; and, therefore, research-
ers definitely mneed accurate
information concerning farmers'
risk attitudes. Raskin and Coch-
ran have summarized the studies
that have been performed in this
particular area.

One method that is commonly
used to investigate risk atti-
tudes is the method developed by
Meyer. Using the Pratt-Arrow
absolute risk aversion coefficient
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as a base, Meyer developed cri-
teria for generalized stochastic
dominance given specified upper
and lower bounds on absolute risk
aversion. These criteria emable
one to elicit risk aversion inter-
vals for a decision maker. As a
result of past studies in elicit-
ing risk aversion intervals, many
economists have assumed the pre-
viously elicited intervals to be
correct for the general farm pop-
ulus (Raskin and Cochran). How-
ever, little effort has been made
to measure risk aversion levels
of specific groups of farmers (for
example, different ages) or dif-
ferent ranges of incomes for the
farmers. Also, little effort has
been made to relate the results of
the elicitation to the perceived
attitudes which farmers feel that
they have towards risk. Conse-
quently, economists should con-
cern themselves with these areas
when they use previously elicited
risk aversion intervals as secon-—
dary information in their research
work.

The principle objectives of
this research project are: a) to
investigate the relationship
between age of farmers and risk
aversion, b) to investigate con-
sistency in elicited risk aver-
sion intervals over different
income ranges, and c) assess the
ability of farmers to evaluate
their own risk preferences. With
these objectives in mind, a case
study was conducted to elicit 30
north-eastern Kansas farmers'
risk aversion intervals.

PROCEDURE

A questionnaire was developed
to meet the objectives outlined
above. The procedure used to
develop the questionnaire involved
the use of a computer program to
create ran%pm distributions of
farm income . Each distribution
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contains six observations repre-
senting possible farm incomes.
The program then orders the income
distributions into intervals
stochastic dominance with respect
to a function criteria given
specified upper or lower bounds
on absolute risk aversiom.

These specified upper or
lower bounds of absolute risk
aversion are given by:

r(x) = -u"(x)/u'(x)

where: r(x) is the risk aversion
coefficient; u'(x) is the first
derivative of the utility func-
tion; and u"(x) is the second
derivative of the utility func-
tion. Simply stated, the risk
aversion coefficients are merely
measures of the concavity or con-
vexity at a specified point on
the decision maker's utility
function. If the utility func-
tion is concave at that point, a
person is said to be risk averse.
On the other hand, if the utility
function is convex at that point,
a person is said to be risk
loving.

The specific boundaries of
absolute risk aversion used in
this study -.0005, -.0001, 0.0000,
.0001, .0003, .0006, .0010, and
.0050. These boundaries range
from being extremely risk loving
at -.0005 to being extremely risk
averse at .0050. Past studies
have typically used risk aversion
intervals of =-.0001 to .0001 as
being almost risk neutral and
.0002 to .02 as being strongly
risk averse (Raskin and Cochran).

When ordering the income
distributions, using stochastic
dominance with respect to a func-
tion given the upper and lower
bounds of absolute risk aversion,
the program must calculate the
utility levels of the different
income elements with the given
risk aversion coefficient. The
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utility function used by the pro-
gram is:

u(x) = -exp(-rk) if r(x) > 0
u(x) = x if r(x) =0
u(x) = exp(-rx) if r(x) < 0

where u(x) is the utility of the
specified income level, r is the
risk aversion coefficient, and x
is the level of income.

A major reason for wusing
this utility function is the ease
of calculations o utility levels.
The theorem developed by Meyer
and used to order the distribu-
tions integrates the following
problem to determine the upper
and lower bounds of risk aversion.

JIG(x)-F(x)] u'(x) dx over a
specified interval, where G(x)
and F(x) are cumulative distribu-
tions and u'(x) is the first
derivative of the utility func-
tion. Since a large number of
calculations of wutility 1levels
must be made, this particular
form provides both simplicity and
efficiency. (For more detailed
information on the technique, see
Meyer).

Once the income distributions
have been generated and ordered
using stochastic dominance with
respect to a function, those
income distributions must be for-
matted into a questionnaire.
Since eight risk aversion coeffi-
cients were used to order the
distributions, eight different
intervals in risk aversion space
may be identified. These inter-
vals are [.0010, =), [.006,
.0050], [.003, .o010], [.0001,
.0006], [0.0000, .0003], [-.0001,
.0001], [-.0005, 0.0000], and
(-®, -.0001]. They are classi-
fied according to level of risk
aversion in the following
diagram.

The questionnaire contains
five sections with questions
asking a farmer to choose between
possible income distributionms.

Risk Attitudes 4

To illustrate the format of the
questionnaire, a copy of the
questionnaire used to determine
the risk interval for an income
level of $50,000 1is given in
Appendix A. Question one requires
a choice between income distribu-
tion A and distribution B. The
probability of one of the income
elements occurring in distribu-
tion A or B is one-sixth. The
questions are arranged in such an
order that a farmer only needs to
answer three of the seven ques-
tions and, as a result, can be
classified into one of the eight
possible risk aversion intervals.

A farmer is placed into one
of the eight risk aversion inter-
vlas in the following manner. If
a farmer chooses distribution A
over distribution B in question
one then his risk aversion space
is narrowed from (-, ® ) ¢to
[.0001,%). The computer program
ordered the distributions so that
distribution A is preferred above
the risk aversion coefficient of
.0003 and distribution B is pre-
ferred below the risk aversion
coefficient of .0001. Therefore,
if a farmer prefers distribution
A, his interval has been narrowed
to [.0001, ®»). Likewise, if a
farmer prefers distribution B,
his risk aversion interval has
been narrowed to (-, .0003]. He
is then instructed to answer a
second question according to his
response in question one. By
answering his second question,
his risk aversion interval 1is
further narrowed until upon the
completion of his third question
his risk aversion interval has
been narrowed to one of the eight
final risk averson interval clas-
sifications. The skeletal model
in Table 1 illustrates the pro-
cess by which the questions and
responses narrow a farmer's risk
aversion interval from (-, «)
to one of the eight final inter-
vals.
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In order to fulfill one of
the objectives set forth in this
paper, the questionnaire contained
five sections, each identifying a
farmer's risk aversion interval
for a different income range.
Each of these sections had distri-
butions centered about income
levels according to the following
schedule:

Section Farm Income
I $50,000
II $25,000
111 $0
v -$25,000
\' -$50,000

To fulfill the other objec-
tives, a final page was attached
to the end of the questionnaire.
It contained two questioms. The
first asked the farmer to cate-
gorize himself into one of the
following age groups:

Id Number Assigned Age
to the Category Group
20-29
30-39
40-49
50-59
60-69
70 and over
The age groups were used to inves-
tigate relationships between risk
aversion intervals and age.

The second question asked
the farmer the following question:
How well do you like taking
risks in general? Rate your-

self on a scale of one to
eight with one being an ex-
treme dislike and eight be-
ing an extreme like?
This information was collected to
investigate the extent to which
farmers can assess their own risk
preferences.

oW

RESULTS

Once the gquestionnaire was
completed, 30 north-eastern Kansas
farmers were interviewed. The
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survey was conducted in the local
community where the interviewer
grew up. The farmers were pri-
marily row crop, cattle, and hog
farmers. This process was very
time consuming, but the enumera-
tion process assured that the
information elicited was a result
of careful thought and thorough
understanding on the part of the
farmers questioned. The responses
to the questionnaire are present-
ed in Appendix B.

In order to evaluate the
data more easily, the risk aver-

sion 1intervals were converted
from the intervals to single
values. These single values were

calculated by taking the average
of the two endpoints of the risk
aversion intervals after positive
infinity was given the value of
.009, and negative infinity was
given the value of -.0009.

The first relationship ana-
lyzed is the relationship between
age and level of risk aversion.
The single values representing
the risk aversion intervals were
utilized in this analysis. Each
farmer had a single value for
each of the five income ranges.
The average of these five single
values was used to represent the
risk aversion level for each
farmer. The farmers were then
divided into two groups as evenly
as possible. The "young” farmer
category included individuals who
were younger than 50 years of
age, and the "older" farmer cate-
gory included those who were 50
years of age or older. The young-
er group consisted of 17 farmers,

and the older group had 13
farmers. In averaging the risk
aversion coefficients from the

farmers in both groups, it was
found that the younger farmers
had an average risk aversion
level of .000567, and the older
farmers had an average level of
.000422. This suggests that the
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older farmers, on average, were
less risk averse than the younger
farmers. However, this differ-
ence was not statistically sig-
nificant (F=.19 with corresponding
significance level equal to .66).
Therefore, no definite conclusion
can be drawn concerning the rela-
tionship between age and level of
risk aversion.

The second objective was to
investigate the consistency of
risk aversion intervals over the
five income ranges. Once again,
the single values assigned to the
risk aversion intervals were used.
The average for all farmers over
each of the five income ranges
was then calculated. These aver-

ages are:
Income Ave. Risk Aversion
Range Coefficient
$50,000 .000288
$25,000 .000000
$0 .001106
-$25,000 .000675
-$50,000 .000451

As can be seen, the average risk
aversion level at the $0 income
range was the greatest. Descrip-
tively speaking, this difference
at the $0 income range is signif-
icantly different and shows a
relatively high 1level of risk
aversion.

The consistency with which
individual farmers expressed
their attitudes towards risk over
the five 1income ranges should
also be noted. Of the 30 farmers
interviewed, 10 were consistently
elther risk averse to risk neutral
or risk loving to risk neutral.
The remaining 20 farmers were
mixed in their degree of risk
aversion. Of those farmers with
mixed attitudes, five farmers
were consistently risk averse to
risk neutral at the $0, -$25,000,
and -$50,000 income ranges. Also,
of those farmers with mixed
attitudes towards taking risk, 10
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farmers were only inconsistent in
one of the income ranges. This
left five farmers remaining whose

attitudes were unexplainably
varied over the five income
ranges. This information con-

cerning consistency of risk atti-
tudes over income ranges 1is,
therefore, useful because it can
be used to generalize farmers in-
to one of four categories. The
first 1is those who were consis-
tently risk averse to risk
neutral or risk 1loving to risk
neutral over the income ranges.
The second is those who were risk
loving at high income ranges and
risk averse to risk neutral in
the lower income ranges. The
third is the same as the first
with the exception of one incon-
sistency in the income ranges.
The fourth is those farmers whose
attitudes 1inconsistently varied
over the income ranges.

The third objective was to
explore the relationship between
the elicited risk aversion inter-
vals and the farmers' responses
on the self-ranking question. In
investigating this relationship,
the farmers were categorized into
two groups. Those ranking them-
selves as one through four were
assigned to the risk averse group.
Conversely, those ranking them-
selves as five through eight were
assigned to the risk loving group.
The average risk aversion values
were then compared for the two
groups. The risk averse group had
an average risk aversion value of
.000827, and the risk loving
group had an average risk aver-
sion wvalue of .000182. This
implies that the farmers who
responded in a risk averse fashion
on the questionnaire rated them-
selves as being risk averse.
Likewise, it implies that those
who responded in a risk loving
manner on the questionnaire rated
themselves as being risk loving.
This, in fact, was strongly the
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case. The means for the two
groups were significantly differ-
ent at the five percent level
(F=4.52). This offers some hope
to researchers involved in the
study of risk attitudes because
some of the farmers apparently
were capable of assessing their
own risk attitudes.

QUESTIONNAIRE EVALUATION

A common comment received
from farmers while completing the
questionnaire was that they
really did not see much difference
between the two distributions
facing them. The response to
this comment was that there is a
difference, and they were
instructed to answer the
questions as well as they possibly
could. It should be noted, how-
ever, that most farmers found it
easier to distinguish the differ-
ences between the distributions
at the $0 income range. One pos-
sible explanation for this is
that the average standard devia-
tions of all income ranges except
the $0 range were equal to five
percent of the income range. For
example, the standard deviation
for the $50,000 range was $2500.
At the $0 range, however, this
standard deviation assignment
could not be used. Therefore,
$500 was given as the standard
deviation for the $0 income range.
This standard deviation may have
been slightly higher for that
income range in comparison to the
standard deviations of the other
income ranges. Another possible
explanation as to why farmers
could more distinguish differ-
ences in the income elements at
the $0 range is that the distri-
butions contained both positive
and negative income observatioms.
This could be the reason why
farmers had 1little trouble 1in
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noting differences because large
positive or negative nuumbers
tended to be more easily observed.

Another interesting obser-
vation was made while administer-
ing the questionnaire. When the
farmers were answering the self-
ranking question, there were sev-
eral occasions in which a farmer
would respond to the income deci-
sions in a very risk loving or
extremely risk averse manner, but
the farmer would rarely respond
with an "8" or "1" omn the self-
ranking question. It is intri-
guing from both a psychological
and economic standpoint to observe
this. Does he not know the degree
of risks he is taking, or does he
not wish to reveal to others that
he is extremely risk 1loving or
risk averse? If a farmer was
extremely risk averse, a common
justification for marking the
answer with a "4" or above (risk
loving) was, "Well, I guess you've
got to like taking some risks to
be in this business."”

Yet another observation con-
cerning the format of the ques-
tionnaire was made while survey-
ing farmers. A few individuals
seemed to acquire the pattern in
which the questions were arranged
and gave the same responses on
nearly every section. This did
not occur often, but questions
should be rearranged from section
to section for future projects
involving this technique  of
eliciting risk preferences.

SUMMARY AND CONCLUSIONS

In summary, the importance
of understanding the risk atti-
tudes of farmers can be a valu-
able aid to decision making
research. Much current research
depends on information concerning
risk aversion levels. Of the
farmers that were given the
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questionnaire, their extreme
level of risk aversion at the $0
range of farm income indicates
that farmers tend to be very con-
servative in their decisions when
they are at break even levels,
possibly in order to ensure that
they do not make decisions that
could be detrimental to their
operations. Also, the majority
of farmers followed a fairly
consistent pattern in their risk
attitudes, which could enable
researchers to generalize farmers
risk attitudes over several dif-
ferent outcome ranges. Older
farmers had slightly smaller risk
aversion values than younger
farmers, but the difference was
not statistically significant.
The indication that farmers
have some ability to assess their
own risk attitudes has tremendous
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implications for future decision
making research. Perhaps farmers
themselves can be asked to gener-
alize their attitudes in such a
way that the eliciting process
could be made much simpler with-
out sacrificing a great deal of
accuracy. Research results could
be reported for several different
risk aversion levels, and farmers
may be able to select from them.
This capability needs to be
explored further to evaluate
farmers' accuracy in ranking them-
selves. However, farmers failure
to respond as strongly risk averse
or risk loving 1is interesting
from both a psychological and
economic standpoint.

The information presented in
this paper is evidence that addi-
tional study in eliciting risk
aversion intervals is needed.

ENDNOTE

1This program was originally developed by King and Robison in

FORTRAN programming language.
gramming language by the author.

It was later converted to BASIC pro-
This was done in order to make the

program more accessible to users of personal computers.
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