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Summary

Decision theoretic axioms are commonly interpreted in terms of utility functions,
reflecting the philosophy of utilitarianism. But an alternate philosophy, suggested by
Thomas Hobbes, leads to a target-based interpretation of the decision theoretic axioms.
As we show, this target-based interpretation is more consistent with how people actually
decide, and hence may be much easier to apply than the standard utility-focused
decision analysis.
1. Bentham and Utility-Based Decision Analysis

Von Neumann and Morgenstern (1947) enunciated various axioms of rationality which
implied that
1. For any rational individual, it was always possible to define the utility of a
consequence as that probability p making the individual indifferent between
receiving that consequence and receiving a lottery with a probability p chance of
leading to the best possible consequence and a (1– p) chance of leading to the worst
possible consequence.
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2. The rational individual, when choosing among several possible decisions, would
always choose that decision whose possible consequences have the maximum
expected utility.
How does one interpret utility? The word, “utility,” as used by von Neumann and
Morgenstern, is the same term which nineteenth-century utilitarianism used to describe
a measure of pleasure. Hence by using the term “utility,” von Neumann and
Morgenstern were suggesting that there was some parallelism between their utility
theory and utilitarianism.
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The utilitarians argued that individuals all sought pleasure and that pleasure should be
quantified in the form of a utility function. They developed a calculus of utility which
allowed an individual to systematically calculate the utility or pleasure associated with
any course of action and argued that individuals should choose those actions which
achieve the maximum overall utility. Indeed a careful review of the elements of
utilitarianism shows that it is remarkably analogous to modern utility theory. Thus the
leading proponent of utilitarianism, Jeremy Bentham (1781), wrote:
By the principle of utility is meant that principle which approves or
disapproves of every action whatsoever according to the tendency which it
appears to have to augment or diminish the happiness of the party whose
interest is in question…Sum up all the values of all the pleasures on one side,
and those of all the pains on the other. The balance, if it be on the side of
pleasure, will give the good tendency of the act upon the whole.

As Sabine noted,

Bentham … assumed, as had commonly been done by the hedonist moralists,
that pleasure and pain are commensurable, a given amount of the one offsetting
a like amount of the other, and also that they can be added so that a sum of
pleasures may be calculated, which will define the greatest happiness.…
Usually Bentham spoke as if he believed that human beings really do act in
accordance with some such mental parallelogram of forces as this, though
occasionally he acknowledged that the notion of adding pleasures, and
especially the pleasures of different individuals, is fictitious. What is certainly
true was that he considered the fiction to be “a postulation without the
allowance of which all political reasoning is at a stand.”

One could view much of economics, with its assumption of the insatiable utilitymaximizing individual, as similarly reflecting this utilitarian vision.
But it has become widely recognized that von Neumann and Morgenstern’s utility
measure is not simply a measure of desirability; instead it is both a measure of
desirability and a measure of the individual’s attitude toward risk. Because it confounds
these two effects, it is common to break up utility assessment into assessing two
different measures:
1. A value function v which only measures the desirability of a consequence and
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2. A utility function, expressed as a function of v, which describes how that value
function is distorted by an individual’s attitude toward risk.
But given this decomposition, von Neumann and Morgenstern’s notion of utility no
longer corresponds to the utility measure that the utilitarians used to quantify degrees of
desirability. Instead the value function becomes analogous to the utilitarian measure of
utility. And what von Neumann and Morgenstern call “utility” corresponds to
something different than what the utilitarians meant by utility. (Given this semantic
confusion, it is tempting to follow Howard in referring to u as a “preference probability”
and not as “utility.”)
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If u is no longer a measure of desirability, then it is less clear how maximizing expected
utility in the von Neumann/Morgenstern sense relates to utilitarianism. The next section
explores this issue in more detail.
2. Hobbes and Decision Analysis

Bentham’s “mathematics of hedonism” presumed that all individuals are, or should be,
understood as seeking pleasure in some form. But Bentham’s philosophy built on an
earlier philosophic tradition started by Thomas Hobbes. As MacPherson writes in his
review of political philosophy,
the foundations of utilitarianism starts at least as far back as Hobbes … the
utilitarian doctrine … is at bottom only a restatement of the individualist
traditions which were worked out in the 17th century: Bentham built on
Hobbes …

But even though Bentham built on Hobbes, he also appears to have significantly altered
Hobbes’s original argument. Thus Hobbes (1691) originally argued
I put for a general inclination of all mankind, a perpetual and restless desire for
power after power, that ceaseth only on death. And the cause of this is not
always that a man hopes for a more intensive delight, than he has already
attained to; or that he cannot be content with a more moderate power; but
because he cannot assure the power and means to live well which he hath
present, without the acquisition of more.

Hobbes also wrote:

There be some, that taking pleasure in contemplating their own power in acts
of conquest, which they pursue further than their security requires...others that
otherwise would be glad to be at ease within modest bounds...those men who
are moderate, and look for no more but equality of nature, shall be obnoxious
to the force of others, that will attempt to subdue them. And from hence shall
proceed a general diffidence in mankind and mutual fear of one another.
MacPherson summed up this Hobbesian perspective by saying that
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Some, not all, men innately desire ever more power and delight, while the rest
desire only to continue at their present level.… Every man’s innate desires are
indeed incessant, but not every man’s are for an increased level of satisfaction
or power. All men in society … do seek ever more power, but not because they
all have an innate desire for it. The innately moderate man in society must seek
more power simply to protect his present level.…
In other words, Hobbes argued that there were two kinds of individuals:
1. An insatiable minority desiring ever more power and delight.
2. A majority of moderate but insecure individuals seeking enough to meet various
needs. Because of uncertainty about is required to secure those needs, these
moderate individuals constantly try to acquire as much as possible.
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Bentham’s formulation seems to have emphasized the insatiable minority. Hobbes’s
formulation indicates that both types of individuals exist. We will refer to the insatiable
minority as Benthamite individuals and the moderate majority as Hobbesian individuals.
Hobbes argued that most individuals—as opposed to being maximizers of pleasure—are
actually oriented toward maximizing their chances of meeting certain well-defined
needs. Thus Hobbes’s philosophical perspective is fundamentally different than
utilitarianism.
Is the Hobbesian perspective inconsistent with utility theory?
-

TO ACCESS ALL THE 19 PAGES OF THIS CHAPTER,
Visit: http://www.eolss.net/Eolss-sampleAllChapter.aspx

Bibliography

Bentham J. (1781). Principle of Morals and Legislation, Vols. 1–4. [This is Bentham’s seminal work on
the foundations of utilitarianism.]

Bordley R. and LiCalzi M. (2000). Decision analysis using targets instead of utility functions. Decisions
in Economics and Finance 23, 53–74. [This work extended LiCalzi and Castiglione’s original work on
the equivalence of utility-maximization and maximizing the probability of exceeding stochastic
thresholds to non-monetary outcomes. It also discusses practical applications of the idea.]
Bordley R. (2001). Integrating gap analysis and utility theory in service research. Journal of Service
Research. 3, 4. [This paper develops a model of customer expectations for service quality using targetbased decision analysis.]

Bordley R. (2001). Teaching decision theory in applied statistics courses. Journal of Statistical
Education. 9, 2. [This paper develops an integrated applied statistics course including reliability,
experimental design and regression centered around the idea of target-based decision analysis.]
Bordley R. (2001). Comparing value-focused thinking and interactive planning. Journal of Operational
Research Society (in press). [This paper shows that Ackoff’s interactive planning model—which is a non-

©Encyclopedia of Life Support Systems (EOLSS)

OPTIMIZATION AND OPERATIONS RESEARCH – Vol. IV - Foundations of Target-Based Decision Theory - Robert F. Bordley

quantitative method for strategic decision making—is closely related to a value-focused thinking—a
quantitative approach to strategic decision making.]
Brody T., de la Pena L., and Hodgson T. (1994). The Philosophy Behind Physics, New York: Springer
Verlag. [This book is a collection of Brody’s writings on the stochastic interpretation of quantum
mechanics.]
Castagnoli E. and Li Calzi M. (1996). Expected utility without utility. Theory and Decision 41, 281–301.
[This seminal paper showed that one could replace the utility function in decision theory by a stochastic
threshold.]
Friedman M. and Savage L.J. (1948). The utility analysis of choices involving risk, Journal of Political
Economy 65, 279–304. [This paper argued for replacing the standard concave utility function by a
partially convex, partially concave utility function which could explain observed preferences for both
gambling and insurance.]
Heath C., Larrick R., and Wu G. (1999). Goals as reference points. Cognitive Psychology 38, 79–109.
[This paper applied Tversky’s prospect theory to a different field of psychology, human motivation.]

U
SA NE
M SC
PL O
E –
C EO
H
AP LS
TE S
R
S

Hobbes T. (1691). Leviathan (ed. C.B. McPherson, 1982), Great Britain: Pelican Classics. [This seminal
work models human beings as driven by rational self-interest. This leads to perpetual conflicts which can
only be resolved by an authoritarian government.]
Hobbes T. (1640). Elements. Hobbes Selections (ed. F. Woodbridge, 1954), New York: Charles Scribner,
54. [This collects Hobbes’s thoughts on human psychology, religion and government.]
Howard R. (1992). In praise of the old time religion. Utility Theories: Measurements and Applications
(ed. W. Edwards), Boston and Dordrecht: Kluwer, 27–55. [This paper critiques some popular alternatives
to decision analysis.]

Kahneman D. and Tversky A. (1979). Prospect theory: an analysis of decision under risk. Econometrica.
47, 263–291. [This seminal paper presents prospect theory, Kahneman and Tversky’s theory of the Sshaped value function describing individual reaction to losses and gains.]
MacPherson C. (1962). The Political Theory of Possessive Individualism. 2. London: Oxford Press. [This
book by a noted political philosophy discusses the political philosophy of Hobbes, Locke and other
rationalists.]

Sabine G. (1961). A History of Political Theory. New York: Holt, Rinehart and Winston. [This book
provides a solid history of political philosophy including such writers as Plato, Hobbes, Aquinas, Locke,
and Hegel.]

Savage L. (1964). The Foundations of Statistics. New York: Wiley Publications. [This seminal book
showed that a rational person, whose behavior followed certain axioms, must act so as to maximize the
expected value of a utility function.]

Simon H. (1978). Rationality as process and as product of thought. American Economic Review 68, 2.
[This article, written upon Simon’s receipt of the Nobel Prize, argues that Economics needs to abandon its
reliance on the notion of utility-maximization in favor of a notion of satisficing targets.]

Slovic P. and Tversky A. (1974). Who accepts Savage’s axiom? Behavioral Science 19, 468–373. [This
paper suggested that there might be justifiable reasons why human beings don’t follow Savage’s axioms
of rationality.]

Von Neumann J. and Morgenstern O. (1947). Theory of Games and Economic Behavior. Princeton:
Princeton University Press. [This seminal work was the theoretical foundation for individual decision
making given known probabilities. It also was the foundation for the theory of games.]
Biographical Sketch
Robert F. Bordley is technical director at the corporate strategy and knowledge development group at
General Motors Corporation. His work has focused on decision support, product and market
segmentation, development of internet-based services, strategy development, in-vehicle navigation
systems and product development. His past assignments at General Motors include being manager of
research and development portfolio planning, manager of marketing and management sciences, manager

©Encyclopedia of Life Support Systems (EOLSS)

OPTIMIZATION AND OPERATIONS RESEARCH – Vol. IV - Foundations of Target-Based Decision Theory - Robert F. Bordley

U
SA NE
M SC
PL O
E –
C EO
H
AP LS
TE S
R
S

of decision support systems and manager of mission analysis in the Systems Engineering Center. He is
also an adjunct professor at the University of Michigan at Dearborn and at Oakland University. He has
previously worked as program director of decision, risk and management science in the National Science
Foundation (where he was involved in helping created a directorate for the social sciences.) He has also
worked at the Cooperative League where he was involved in helping pass the National Consumer
Cooperative Bank Bill. He has a Ph.D. and Master’s degree in industrial engineering and operations
research from the University of California, Berkeley as well as an MBA in finance. He is a recipient of
General Motor’s Award of Excellence, its President’s Council Award and a National Science Foundation
Fellowship. His primary research area focuses on the development of prescriptive tools which are both
easy to use and theoretical rigorous for the solution of problems in decision-making, strategy, operations
management, marketing and finance. He has published more than sixty papers in such scientific journals
as Operations Research, Management Science, Review of Economics and Statistics, Theory and Decision,
Journal of Business and Economic Statistics, American Political Science Review, Journal of Forecasting,
Journal of the Operational Research Society, Journal of Economic Theory, Marketing Science, Journal of
Service Research, Journal of Statistical Education, Physics Letters, Nous etc. He has been an officer of
the Production and Operations Management Society (as vice-president of publications and of finance), an
officer of the risk section of the American Statistical Association (as chair, program-chair and
representative to the council of sections), an officer of the Institute for Operations Research and
Management Science, and member of the Management Sciences Roundtable.

©Encyclopedia of Life Support Systems (EOLSS)

