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Recently, Pennings and Smidts (2003) showed a relationship between organizational behavior

and the global shape of the utility function. Their results suggest that the shape of the utility
function may be related to ‘higher-order’ decisions. This research examines the relationship

between financial strategic decisions and the global shape of the utility function of real

decision makers. We assess the shape of utility functions of portfolio managers and show that

the global shape is related to their strategic asset allocation. The findings demonstrate the
informational content of the shape of utility functions in the context of financial strategic

behavior. Copyright # 2008 John Wiley & Sons, Ltd.

INTRODUCTION

Utility is an important concept in economics and
management sciences that has been used exten-
sively to derive optimal behavior of decision
makers and to describe observed behavior (Schoe-
maker, 1982). Most empirical studies have focused
on the relationship between operational decisions
and decision-makers’ risk attitudes as measured by
the curvature of the utility function (Pennings and
Smidts, 2000). Recently, Pennings and Smidts
(2003) explored the relationship between organiza-
tional behavior (production system employed) and
the global shape of utility functions of real
decision makers (hog farmers). Their results

suggest that the global shape of the utility function
contains information that can help to predict and
explain organizational behavior.

Strategic decisions are decisions that determine
overall direction and organization of an enterprise
and have far-reaching effects on its structure (e.g.
Quinn et al., 1988). These decisions impact the whole
outcome domain of the firm. Since the shape of the
utility function takes the entire outcome domain into
account (i.e. the total range of attribute x), we
anticipate that its shape contains information that
can be used to predict strategic decisions. Kahneman
and Tversky (1979), Rabin (2000) and Pennings and
Smidts (2003) argued that a local measure of utility
may not be of great interest when trying to
understand the behavior over a wide outcome range,
which supports this notion.

We assess the utility functions of 104 portfolio
decision makers who manage equity investments
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by making strategic asset allocations decisions.
Various authors have examined the biases in utility
elicitation (Hershey et al., 1982). The two most
important biases are that subjects may not be real
decision makers, and that utility is elicited in an
unrealistic decision-making situation. Here, we
measure the portfolio manager’s utility function
using a certainty equivalence elicitation procedure
in a realistic decision context. Accounting data
that contain information about managers’ strate-
gic behavior (e.g. whether or not they invest in
non-exchange traded assets) complemented the
experimental data. Following Pennings and Smidts
(2003) we determine the shape of each portfolio
manager’s utility function using two different
methods, thereby examining whether the results
are method invariant. We show that the shape of
decision-makers’ utility functions predicts managers’
asset allocation strategies. The results demonstrate the
informational content of the shape of utility functions
in the context of financial strategic behavior.

THE SHAPE OF UTILITY FUNCTIONS AND

STRATEGIC BEHAVIOR

In the economics and management literature,
concave utility functions have been associated
with risk aversion and convex utility functions
with risk-seeking behavior. Pratt (1964) and
Arrow (1971) proposed a local measure of risk
aversion for the utility function UðxÞ as the
negative ratio of the second to the first derivative,
�U 00ðxÞ=U 0ðxÞ: The curvature is a convenient
measure for empirical researchers as it can be
estimated in a single-parameter model. Often the
negative exponential (Exp) function given by
uðxÞ ¼ �e�cx is used to represent a decision-
maker’s utility. Modeling the curvature, c; of the
function implies that risk aversion is constant over
the total outcome range x:

Prospect theory indicates that the curvature of
the utility function differs between gain and loss
domains and hence decision-makers’ risk attitudes
may vary over the domain. Evidence for convex/
concave utility functions has been found in various
studies including Fishburn and Kochenberger
(1979), Budescu and Weiss (1987), Kuhberger
et al. (1999) and Pennings and Smidts (2003).

Here, we investigate the relationship between
the global shape of the utility function}its form

over the total outcome range}and a specific type
of behavior, strategic decision making. Managers
face a variety of choices, including operational
decisions that involve daily fine tuning of specific
strategies and strategic decisions that involve less
frequently made choices on how operations are
organized to meet overall objectives. Strategic
decisions are by definition broadly based and
require an integrative view of a firm’s options,
activities, resource base and goals. We hypothesize
that manager’s strategic decisions are related to
the shape of the utility function over the total
outcome range as the global structure of man-
ager’s preferences may influence these broadly
based, integrative decisions. By investigating how
the global structure of preferences affects strategic
decisions, the research extends earlier research by
Kahneman and Tversky (1979) and Rabin (2000),
who argue that local measures of preferences may
not be of great interest when trying to explain
behavior over a wide outcome range. Pennings and
Smidts (2003) demonstrated that the shape of the
utility function can have predictive power in
determining organizational behavior. Their results
are suggestive that the global shape may be related
to ‘higher-order’ decisions (Ansoff, 1965; Eisen-
hardt and Zbaracki, 1992; Swenk, 1995).

RESEARCH DESIGN

The research design closely follows Pennings and
Smidts (2003). We assess the utility functions of
portfolio managers and relate them to their
strategic decisions. To test the robustness of the
empirical results, the shape of the utility functions
is assessed by applying two different methods. We
first describe the portfolio managers’ decision
context, the elicitation process, the consistency
tests and the two methods used to determine the
shape of the utility functions.

Decision Context: Financial Strategic Decisions by

Portfolio Managers

To examine whether the shape of the utility
function contains information that may predict
strategic behavior, we need a context in which
strategic choices can be observed and utility
elicited from decision makers. Portfolio managers
make important investment decisions on a regular
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basis, weighing and balancing risk and returns.
A strategic decision that portfolio managers make
is whether or not to invest in assets that are not
traded on a central exchange. These assets, often
referred to as ‘bricks and mortar’, are direct
investments in commercial property or in private
companies, and their trading characteristics differ
dramatically from those associated with exchange
traded investment tools such as bonds and stocks.
While bonds and stocks can be easily bought and
sold and price quotations are almost always
available, non-exchange traded assets cannot be
bought and sold immediately, price discovery is
not transparent and information on the factors
affecting prices is not always available. In addi-
tion, non-exchange traded assets have relatively
high transaction costs as ownership may require
management of the property.

The stock and futures exchange NYSE-Euro-
next provided us with the names of portfolio
managers of large corporations who dealt with
their firms’ assets to meet retirement obligations
and the names of private portfolio managers who
managed their own portfolio or on behalf of
others. Regardless of the scale of the portfolios
managed, these managers are faced with the same
basic decision of whether to invest in non-
exchange traded assets. Portfolio managers were
contacted, informed about the study and invited to
participate. If they agreed, an appointment was
made to conduct the elicitation experiments.
A total of 104 managers participated.

Elicitation of Utility Functions

Utility was elicited using computer-guided inter-
views based on the certainty equivalence method
that was customized to the relevant decision
context (Keeney and Raiffa, 1979; Smidts, 1997).
In the elicitation, certainty equivalents were
obtained through choice-based matching (Keeney
and Raiffa, 1979; Fischer et al., 1999). When
designing the procedure we took into account the
findings of research on the sources of bias in
assessment procedures for utility (Farquhar, 1984;
Harrison, 1986; Tversky et al., 1988; Kagel and
Roth, 1995; Holt and Laury, 2002). The main
sources of bias arise when the assessment does not
match a subjects’ real decision situation. Here the
research design reflects relevant choices made by
real decision makers (Smith, 1991). The certainty
equivalence technique was formulated in terms of

relatively high/low returns with a range of �5 to
þ20%; with a probability of 0.5 and a fixed return.
In-depth interviews with 15 portfolio managers
revealed that these boundaries reflected the
managers’ minimum and maximum expected
returns. The certainty equivalents were developed
iteratively.

The measurement procedure was computerized
and took about 20minutes. Seven points were
assessed, corresponding to utilities of 0.125, 0.250,
0.375, 0.500, 0.625, 0.750, 0.875 plus two consis-
tency measurements on utilities 0.500 and 0.625.
When tested, the differences between the assessed
certainty equivalents for the same utility levels
were not significant (p > 0:99 (pair-wise test)) for
both consistency measurements showing that
respondents assessed the certainty equivalents in
an internally consistent manner.

Assessing the Shape of Decision-Makers’ Global

Utility Functions

Based on previous studies two broad classes of
shapes}fully concave or fully convex, and S-
shaped (convex/concave) (e.g. Bell and Fishburn,
2000; LiCalzi and Sorato, 2006)}were used. Fully
concave or convex utility functions have been
widely applied in the economics literature. Evi-
dence in support of fully concave or convex utility
functions over the outcome domain has been
found in various studies including Binswanger
(1981, 1982) and Pennings and Smidts (2000). An
S-shaped utility function has been suggested in
prospect theory (Kahneman and Tversky, 1979).
Recently, Trepel et al. (2005) outline a neural base
for S-shaped utility functions.

We assess the shape of the utility function using
two methods. In the first, the EXP–inverse power
transformation (IPT) method, we fit observations
for each decision maker (the nine assessed
certainty equivalents) to both the negative EXP
and to the log of the IPT function, the latter being
an S-shaped function. The EXP function is fully
concave or fully convex over the entire outcome
domain. The EXP function is often used in
empirical studies, as it meets the general conditions
of acceptable utility functions, specified by Arrow
(Tsiang, 1972). The IPT function does not restrict
the location of the inflection point and offers wide
variations in the degree of symmetry for a specific
inflection point (Bewley and Fiebig, 1988; Meade
and Islam, 1995). In the second, the two-piece
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utility function method, two EXP segments were
fit, one for consequences above the reference point
(gain domain) and the other for consequences
below the reference point (loss domain).

In the two-piece method we used the manager’s
stated target return on their portfolio (the average
return in our sample was 9.5%) as a natural
reference point to decompose the utility function.
By estimating the EXP function for each segment,
we obtain for each manager two parameters: cg for
the gain domain and cl for the loss domain (recall
that c in the EXP function represents the Pratt–
Arrow coefficient of absolute risk aversion). These
parameters allow us to describe the shape of the
function as a combination of cg and cl : We can
classify decision makers based on four different
shapes: cl > 0 and cg > 0 implying a concave utility
function for both gains and losses; cl50 and cg50
implying a fully convex utility function; cl > 0 and
cg50 implying a reversed S-shaped utility function,
and cl50 and cg > 0 implying an S-shaped function.

There is an extensive body of literature that
outlines the potential pitfalls of eliciting utility
functions using certainty equivalent technique
experiments (e.g. Harrison, 1986; Kagel and Roth,
1995; Holt and Laury, 2002). To test whether the
elicitation technique suffered from potential biases
we conducted an additional analysis. The para-
meter estimated by the S-shaped utility function
(IPT-group) allows us to calculate the average
point of inflection for the decision makers that best
could be described by an S-shaped utility function.
We used the manager’s target return to statistically
compare the point of inflection of manager i with
the target return for portfolio i: When tested, the
differences between the point of inflection and the
target return were not significant (p > 0:99 (pair-
wise test)). The analysis supports the notion that
the use of a realistic decision context permits the
elicitation of valid utility functions (Smith, 1991).

RESULTS

First we describe the results for the estimates of the
shape of the utility function for the EXP–IPT and
the two-piece methods, and discuss the classifica-
tions of the decision makers. Subsequently, the
relationship between the shape and strategic
decisions is established.

Based on a pair-wise comparison of the mean-
squared errors, the functional form that best

reflects each decision-maker’s utility function is
determined and decision makers are classified in
the corresponding groups (fully convex/concave or
S-shaped).

The results in Table 1 illustrate that one group
consisted of managers whose utility function is
best described by the EXP function (an EXP-
group; n ¼ 53 (51%)), the other group consisted of
managers whose function is best described by the
S-shaped function (an IPT-group; n ¼ 51 (49%)).
Next, we examine the shape of the function using
the two-piece method, allowing us to examine
whether the results of the EXP–IPT method are
robust.

The results for the two-piece method for
managers (Table 2, left-hand column) indicate that
47.1% (n ¼ 49) have utility functions that are
concave for both the loss and gain domain (i.e.
cl > 0 and cg > 0), and hence are said to be risk
averse over the total outcome domain. A smaller
group of managers (5.7%; n ¼ 6) can be described
as risk prone over the outcome domain (i.e. cl50
and cg50). Only a few managers (6.7%; n ¼ 7)
show a reversed S-shaped function (i.e. cl > 0 and
cg50), while 40.4% (n ¼ 42) exhibit an S-shaped
function. This result confirms the findings of the
EXP–IPT method that managers differ regarding
the shape of their utility function.

Validation of Methods to Determine the Shape of

the Utility Function

To determine whether the EXP–IPT and the two-
piece methods identify similar shapes for decision
makers, we compare the two methods.

The results in Table 2 illustrate that the classi-
fication of the utility functions is almost invariant
to the method, providing evidence that the
identification of the shape of the utility function
is robust.

Shape of Utility Functions and Strategic Decisions

We examine whether the shape of the utility
function is reflected in decision-makers’ strategic
behavior using the results of the EXP–IPT method
to identify the shape of the utility function. We do
not present the results based on the two-piece
method that are similar.

The upper part of Table 3 illustrates that 44.2%
of the managers invested only in exchange traded
assets, while 55.8% invested also in assets not
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traded on an exchange. Of the managers with a
concave or convex utility function (the EXP-
group), 17.0% invested only in exchange traded
assets and 83.0% invested in all assets. In contrast,
72.5% of managers with an S-shaped utility
function (the IPT-group) invested in only exchange
traded assets, while 27.5% invested in non-
exchange traded assets as well. These results
indicate that managers whose shape of the utility

function is best described by an EXP-type function
(fully concave or fully convex over the total
outcome range) have both exchange and non-
exchange tradable assets in their portfolio, while
managers whose shape of the utility function is best
described by an IPT-type function (S-shaped utility
function) invested only in exchange traded assets.

The results demonstrate that the shape of the
utility function is related to financial strategic

Table 1. Average Results of Exponential and IPT-utility Estimates for Individual Portfolio Managers

Parameter Exponential function IPT-function

n ¼ 53 n ¼ 51

a b c a b k

Mean �19.821 19.740 �1.434 �6.550 90.364 30.509
Median �1.840 1.721 0.387 �5.094 22.012 6.744

Fit indices
Mean MSE 0.004 0.005
Median MSE 0.004 0.003
Mean R2 0.882 0.898
Median R2 0.914 0.901

See the Appendix for function specifications. MSE, mean-squared error (predicted versus observed certainty equivalents, scaled on
a 0–1 scale). R2 is calculated by squaring the Pearson correlation between the actual values and the values predicted by the model.

Table 2. Correspondence in Classification of Portfolio Managers by the EXP–IPT and the Two-piece
Utility Function Methods

Two-piece utility function method EXP–IPT method

EXP function IPT function

Concave function (cl > 0 and cg > 0)
47.1% (n ¼ 49) 91.8% (n ¼ 45) 8.2% (n ¼ 4)
Convex function (cl50 and cg50)
5.8% (n ¼ 6) 83.3% (n ¼ 5) 16.6% (n ¼ 1)
Reversed S-shaped function (cl > 0 and cg50)
6.7% (n ¼ 7) 14.3% (n ¼ 1) 85.7% (n ¼ 6)
S-shaped function (cl50 and cg > 0)
40.4% (n ¼ 42) 4.8% (n ¼ 2) 95.2% (n ¼ 40)

Total 50.9% (n ¼ 53) 49.1% (n ¼ 51)

Table 3. Relationship Between the Shape of Utility Functions and Strategic Decisions

Invested only in Invested in all assets (%) Total
exchange traded assets (%)

Total 44.2 55.8 100% (n ¼ 104)
EXP-group 17.0 83.0 100% (n ¼ 53)
IPT-group 72.5 27.5 100% (n ¼ 51)

The EXP-group consists of managers whose utility function is described best by the exponential function (fully concave or fully
convex). The IPT-group consists of managers whose utility function is described best by the log of the inverse power transformation
function (see the Appendix for function specifications).
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behavior. To further gain insight into the pre-
dictive power of the shape of the utility function,
we estimate a logistic regression that relates asset
investment strategy (0 ¼ invests in all assets; 1 ¼
invests in assets only traded on exchanges) to
group-membership (EXP versus IPT function),
controlling for the size of the managers’ portfolio,
age, education and debt-to-asset ratio.

Table 4 provides the results of the logistic
regression. The statistical results indicate a good
fit with a Nagelkerke R2 of 0.39, which is relatively
high for cross-sectional data, and the model
correctly classifying 76.9% of the investment
strategies. More importantly, the coefficient
of the shape of the function was significant
(p ¼ 0:04) while the other variables included in
the model (debt-to-asset ratio and value of
portfolio) were not.

The results show that managers with an S-
shaped utility function choose an asset allocation
strategy that consists of exchange traded assets

only. Managers with an S-shaped utility function
perceive risk from gains and losses (as reflected by
the point of inflection of their utility function)
differently, a contrast that may heighten their
awareness and need to rapidly assess opportunities
for profit and prospects of losses. This structure is
highly congruent with trading assets on exchanges
where price quotes are readily available and
traders continuously think about their portfolio
in terms of gains and losses (e.g. Abbas et al.,
2007). In contrast, managers with a fully concave
or convex utility function may invest based on
their overall risk attitude (which does not change
over the outcome range) and be less concerned
with costs and opportunities of immediacy in the
market. Adding non-exchange traded assets such
as property to their bonds and stocks reflects a
straightforward desire to diversify their optimal
portfolio risk exposure.

Organizational theory has shown that the
environment in which managers operate influences

Table 4. Logistic Regression Results: Portfolio Managers’ Strategic Decisions and the Shape of Their
Utility Function

Trading in all assets ð¼ 0Þ or trading in only exchange traded assets ð¼ 1Þ

b p

Shape of the utility function:
ðIPT ¼ 1;EXP ¼ 0Þ �1.768n 0.04
Age 0.07 0.15
Education �1.53 0.15
Debt-to-asset ratio 0.06 0.16
Average value of portfolio for
which portfolio manager was
responsible in 2000 0.53 0.38
Nagelkerke R2 0.39
Correctly classified choices (%) 76.9

The cut-off value for the misclassification is 0.500. An asterisk indicates statistical significance (p50:05). Nagelkerke’s R2 is similar
to the R2 in linear regression and measures the proportion of variance of the dependent variable from its mean explained by the
independent variables. The debt-to-asset ratio is measured on a 10-point scale with 1 ¼ debt-to-asset ratio 1–9%, 2 ¼ 10–19%, etc.
and the average value of the portfolio in Euros for which the manager was responsible was measured on a 8-point scale with 151
million, 2 ¼ 1–10 million, 3 ¼ 10–50 million, 4 ¼ 50–100 million, 5 ¼ 100–500 million, 6 ¼ 500 million–1 billion, 7 ¼ 1–5 billion,
855 billion.

Table 5. Relationship Between the Shape of Utility Functions and Managers’ Corporate Environment

Fully concave/convex utility
function (n ¼ 51) (%)

S-shaped utility function
(n ¼ 53) (%)

Corporate environment
Firms with known future fi-
nancial obligations

63.5 36.5 100% (n ¼ 53)

Firms that do not 38.5 61.5 100% (n ¼ 51)
Total 51.0 49.0 100% (n ¼ 104)

The category ‘firms with known financial obligations’ included insurance companies and pension funds.
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the weight attached to their decision criteria
(Aldrich, 1979; Rajagopalan et al., 1993). In a
strategic asset allocation context, the firm’s liabi-
lity structure (e.g. future financial obligations) is a
relevant aspect of its internal environment. Here,
managers of firms with known future financial
obligations may focus on how their portfolio yield
will meet these financial obligations. The uni-
dimensional focus on the responsibility of these
obligations may result in utility functions that do
not have a point of inflection (e.g. S-Shaped utility
function), reflecting that they have risk preferences
that do not change over the outcome range, and in
portfolios that include bricks and mortar. To
investigate this we examined the shape of utility
functions of managers who work for firms that
have known future liabilities (insurance and
pension fund companies).

Table 5 shows that 63% of the firms with future
financial obligations have fully concave/convex
utility function and hence include bricks and
mortar to their portfolios. In contrast, only
38.5% of the firms that do not have known
financial future obligations exhibit fully concave/
convex utility functions (e.g. 61.5% exhibit S-
shaped utility functions). A ws test showed that
these differences are significant (p50:001). These
results suggest that the environment in which
managers operate influences the shape of the
utility function which is played out in different
strategic decisions.

DISCUSSION AND CONCLUSIONS

Here we examine whether the shape rather than
the curvature of the utility function contains
information that helps predict strategic behavior.
We extend previous work by analyzing strategic
behavior because of the seemingly natural corre-
spondence between the shape of the utility
function and the nature of strategic decisions.
The results show that the shape of utility function
differs among decision makers and that the
heterogeneity is played out in different strategic
decisions. This result confirms and extends the
findings of Pennings and Smidts (2003) who
demonstrated that the shape of the function
can help to predict organizational behavior}the
decision of which production system to employ.
Similar to strategic behavior, organizational

behavior is arguably a step beyond operational
decision making, and considers the entire range of
enterprise decisions. In this context, the results
support the notion that identifying the global
shape of the utility function that impounds various
facets of decision-maker’s utility can be useful for
understanding multiple dimensions of higher-
order behavior. Our results suggest that the
environment in which managers operate may play
a role in shaping the shape of the decision-makers’
utility function.

The presence and the implications of this differ-
ential effect for understanding behavior need further
investigation and development. One aspect that
immediately emerges is the need to study the effects
of different functional forms. Here, we only exam-
ined two widely used classes of shapes: fully concave/
convex and S-shaped. Often these shapes are
implicitly assumed, without actually examining the
shape of the utility function. Other functional forms
may exist and future research may focus on the
information they provide about individual behavior.

In light of the emerging evidence that the overall
shape of the utility function influences observed
behavior, further work that systematically relates
the shape of the utility function to strategic
behavior in various situations is needed. Such an
agenda may permit a deeper understanding of
managerial behavior and performance, and possi-
bly allow us to identify factors that determine the
shape of the utility function, which remains an
unexplored area of research.

APPENDIX A

FUNCTION SPECIFICATIONS

EXP function: UðxÞ ¼ aþ b EXPð�cxÞ:
IPT function: UðxÞ ¼ 1=ð1þ EXP½�a� bð1=kÞ log
ð1þ kxÞ�Þ:
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