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Prospect theory and the risk return
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In a seminal study, Fiegenbaum (1990) attempted to set down parameters of relationship
between risk and return for firms and related it to ‘two piece von-Neumann Morgenstern utility
function’ first explored empirically by Fishburn and Kochenberger (1979). I re-examine the
estimated relationship. Specifically, I perform a meta-analysis of the above and below median
returns to show that the relationship between risk and return is weaker above median than
below median. I also show that the relationship between below median returns and above
median returns is very small exhibiting compartmentalization of decision making by the firms
similar to individual decision makers.
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1. Introduction

Prospect theoretic explanation of the behavior of the firm has opened a
new era in the research of risk and return relationship at the firm level. The
pioneering study of Bowman (1980, 1982, 1984) has led the way. Fiegenbaum
and Thomas (1986, 1988) did much to expand the scope of the study over
longer time spans as well as over larger bodies of data. However,
Fiegenbaum (1990) went one step further: he attempted to set down
parameters of relationships between risk and return and related it to ‘two
piece von-Neumann Morgenstern utility function’ first explored empirically
by Fishburn and Kochenberger (1979).

The strategy after establishing a relationship between risk and return is to
proceed to estimate the relationship. In this paper, I will re-examine the
estimated relationship obtained by Fiegenbaum, comment on some pitfalls in
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estimation, connect the results of Fiegenbaum with further developments in
Prospect Theory.

2. Some methodological issues
2.1. Statistical problems with the model

In Fiegenbaum’s paper, risk and return relationship is postulated by a
simple regression(OLS) model: risk=a+b-return+error for each industry.
Then a and b estimates are used for all the subsequent inferences. There is
one well known problem with the simple linear regression. The estimates are
sensitive to outliers of data on risk and return. This problem is not simply of
theoretical interest to us. I ran the regressions with Australian data and
found that the estimates of a and b change dramatically when outliers are
deleted (see below).

2.2. Validity of an analogy between individuals and firms

Using the Prospect Theory for analyzing firm behavior required a leap
from the use of the theory in the domain of the individual behavior to the
behavior of the firm. For Bowman (1982), the justification was provided with
the following comment: ‘Speaking of a company as an individual (ie., a
rational actor) is a kind of anthropomorphism that apparently is quite
common in political science literature as well as in the literature of economic
theory.’

For each industry, Fiegenbaum estimates the slope coefficient b for above
median and below median rates of return. He finds the absolute value of b
for below median firms to be three times the size of the value of b for above
median firms. He then compares the result with the findings of Fishburn and
Kochenberger. Unfortunately, this comparison is problematic. Fiegenbaum
points out that he has gone a step further from Fishburn and Kochenberger
by moving the domain from individuals to firms, but he does not explore it
in detail. I set out the differences below.

First, Fishburn and Kochenberger fitted above target and below target
equations with increments in wealth and utility. Fiegenbaum uses rate of
return and variance. There could be an argument for likening the increments
in wealth with rate of return. But utility and variance and two very distinct
concepts. In a local sense, we could approximate an expected utility function
as a polynomial with the mean and the variance as coefficients. But it is a far
cry from identifying variance with utility.

Second, the utility functions estimated by Fishburn and Kochenberger
were for individuals. If the decision-making process for individuals are very
different from that of firms, the analogy may not hold. Specifically, consider-
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ing utility of a firm is problematic (utility of whom? managers? share-
holders?). Usually, firms are assumed to maximize profit. If firms maximize
profits, the assumption of risk aversion becomes meaningless as profit
maximization implies risk neutrality. However, some researchers have used
utility functions by rationalizing them as the utility functions of managers
(for example, Hey (1979) and McKenna (1985)).

There is an interesting parallel between the behavior of individuals and
animals under uncertainty. A striking experimental demonstration was
provided by Hamm and Shettleworth (1987) with pigeons. They showed that
pigeons too like humans suffer from anchoring biases: they are risk averse
above target and risk taking below target (where target is defined as the
maintenance of body weight to survive).

3. A re-examination of risk return relationship with Australian data
3.1. Why do we need another study?

The only study that looked at the risk and return relationship outside of
the US is Jegers (1991). In the sequel, I will look at the evidence with
Australian data. There are several reasons for replication. First, replication of
a theory is necessary to validate it across different economic environments.
Second, I perform additional calculations to show how extreme values affect
the estimates of a and b for different industries. Third, I perform a meta-
analysis of the above and below median returns to show that the relationship
between risk and return is weaker above median than below median. I also
show that the relationship between below median returns and above median
returns are very small. There is a compartmentalization of decision making
by the firms. Fourth, unlike Jegers (but in the spirit of Fiegenbaum) I was
able to ‘decontaminate the data’ by eliminating diversified companies.
Compared with the US, Australia has far fewer companies in different
industries. Moreover, the number of industries in Australia is much smaller
compared with the US. As a result, the companies in different industries are
‘purer’.

3.2. The dataset

There is no database similar to the one compiled by COMPUSTAT in
Australia. The simple reason is that there is no reporting requirement
analogous to 10K in the United States. Thus, it is very expensive to develop
a database in Australia.

The best possible alternative is the one that comes from the Centre for
Research in Finance (CRIF) of the Australian Graduate School of Manage-
ment database of the Annual Report Record (1977-1985). The database
contains records of all the publicly traded companies in Sydney Stock
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Table 1

Regression results for Australian data (1977-85). Fitted equation:
standard deviation =a + b(average) + error

Industry No. of Below median Above median

code firms a b R2 a b R2
01 30 21 —08* 022 17* —-0.0 0.01
02 37 22* —1.1* 0.32 04 1.6* 0.20
04 10 11* —1.6* 0.92 —-08 1.5* 0.46
06 15 19* —1.5* 0.70 -31 2.9* 0.35
07 31 16* —1.3* 0.50 54 0.1 0.01
09 20 71* —7.9* 0.77 —4* 0.6* 0.70
11 17 19* —1.3* 0.33 3 0.3 0.03
13 25 12* —08* 026 3 02 0.01
15 19 12* —04 0.06 10 —-01 0.01
16 10 15« —12 0.09 1.3 02 0.01
17 10 15 —1.3 0.04 0.5 0.3 0.04
19 36 16* —1.5* 0.36 —33 1.0* 0.17
21 33 17* —0.6* 0.32 4 0.3 0.01
22 48 17 —1.6* 0.37 0.0 0.6* 0.29

* Denotes a statistically significant coefficient at 5% level of significance.

Exchange. The classification of companies are made according to the ASIC
two digit codes. More recent figures are not available as the updating of the
Annual Report Record was discontinued at the end of 1985 by CRIF. The
number of companies in total was about 1,000. There are fewer industries in
the dataset. But, as pointed out earlier, the Australian industry structure is
much simpler.

3.3. Results

As a measure of risk, I take standard deviation of the firm’s returns. In
earlier studies, variance was used instead. The reason for using standard
deviation is simple: standard deviation and mean have the same unit of
measurement. The use of ordinary least square is more reliable in such a
situation. As a measure of return, I use return.on asset (ROA) and detrend
them as suggested by Wiseman and Bromiley (1991).

Out of twenty two industries, there were fourteen industries with more
than ten observations above and below the median rate of return. For below
median cases, there were 13 (11) statistically significant values of a (b) at 5
percent level of significance. For above median cases, there were 2 (6)
statistically significant values of a (b) at 5 percent level of significance. Thus,
the negative risk return relationship is very strong for below median cases
whereas the positive risk return relationship for above median cases is rather
weak. Fiegenbaum’s findings are similar as well (see Fiegenbaum’s Table 1).

The counting of significant number of a and b is different in Fiegenbaum:
he uses a somewhat unusual level of significance of ten percent (however, his



T. Sinha, Prospect theory and risk return 229

Table Al in the appendix reports three levels of significance: one percent, five
percent and ten percent). Nevertheless, we notice two sets of evidences in
Fiegenbaum that support the conclusion that risk return association is
stronger for the below median cases. First, the median coefficient of
determination is larger for below median cases (0.4240 versus 0.2067).
Second, the number of significant b’s for below median cases is 59 out of 85
(69.4%;) whereas the number of significant b’s for above median cases is 47
out of 85 (55.3%). The relationship above median is weaker. In my sample,
we observe a similar pattern: the proportion of significant b’s for below
median cases is 78.6%; whereas the proportion of significant b’s for above
median cases is 42.9%,. Therefore, the contrast is starker in my sample.

One surprising aspect of the existence of the target is how compartmenta-
lized the decision making seems to be above and below target. This result
was first noticed by Cohen et al (1987, p. 12-13) in the context of decision
making of individuals. They found that (a) there was very little correlation
between the certainty equivalent in the domain of losses and in the domain
of gains but (b) a very strong correlation within the loss domain and within
the gain domain (among different certainty equivalent sums). The correla-
tions above median levels and below median levels in Fiegenbaum’s Table
Al provides an opportunity to perform a meta-analysis of the correlation in
the spirit of Cohen et al. Roughly speaking, if results of individual decision
making translates to the behavior of the firms, we would expect a low
correlation between the above median behavior and the below median
behavior. This is exactly the case. The correlation between the above median
correlation and the below median correlations is almost zero (statistically
insignificant even at p=0.001). Thus, it seems the decision process above
median is uncorrelated with decision below median industry returns.

4. Where do we go from here?

Prospect theory was very successful in dealing with a number of issues in
decision making under uncertainty. However, it is not the only model to
explain risk taking below a threshold. There are other competing models
such as Regret Theory of Loomes and Sugden (1982), Skew Symmetric
Bilinear Utility Theory of Fisburn (1982) and local expected utility theory of
Machina (1982). These theories are competitors of the prospect theory. What
we need to establish is how we could find if one theory is superior to another
in some sense.

In the original article, Bowman (1980) expressed skepticism about the
usefulness of this theory to market level tests. He writes ‘Given that a
negative correlation between risk and return (to the firm) within industries is
established here, in what way, if any, does this idea carry over into the
capital markets? It is unlikely — though not impossible — that a market
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imperfection would be discovered.” (p. 30) As a final thought, Bowman also
cites Beaver et al. (1970) which finds a close correlation between total risk
and beta at the firm level.

In a similar vein, Fiegenbaum (1990) remarks ‘It should be noted that
modern portfolio theory, ... , has developed sophisticated methods for
understanding the relationships among risk, return, diversification at the
security market and it is conceptualized in the CAPM.’ (p. 192)

It secems that these researchers became almost apologetic for using
variance or standard deviation as risk. Presumably, the use of beta (as a
result of the capital asset pricing model) will be more desirable. However,
recent evidence has shown that even ardent advocates of beta have become
disillusioned with it. Fama and French (1991) have the following comment
on their summary of beta as an explanatory variable for risk: ‘The
relationship between beta and average returns for 1941-1990 [for the stocks
listed in the New York Stock Exchange] is weak, perhaps non-existent, even
when beta is the only explanatory variable.” Therefore, using beta (instead of
the standard deviation) to salvage the positive relationship between risk and
return seems to be ruled out (Sinha, 1992).
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