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The success of the neoclassical model of human behavior in the legal domain
is largely attributable both to the model’s relative simplicity and to the large
proportion of law-relevant contexts in which it accurately predicts how people’s
behaviors will change.! Of course, that model, like all behavioral models, employs
simplifying assumptions. One of these is that people generally behave as if they
were rational maximizers of personal satisfaction (utility), given whatever it is that
makes them happy. From this core assumption have spun many derivative
predictions, important for law and empirically confirmed.

Despite its many successes, however, this law and economics model of
human behavior has been targeted for increasingly insistent criticism. The model
is inaccurate, critics first noted, because people do not always behave “ratio-
nally.”? People get emotional, they comply with costly norms, and they make logic
errors in their decision-making.

Without more, this criticism would be irrelevant, for law does not necessarily
care if the behavioral model it employs is perfectly accurate or complete.
Newtonian physics fails to describe accurately the interaction of particles at the
quantum level, and yet it nonetheless serves quite well when launching rockets.
The pragmatic test, therefore, for whether the often serviceable rational actor
model should continue to serve, is simply whether it accomplishes the tasks we
assign it more efficiently than would a model that squarely addressed irrational ity
—when both the benefits and costs of changing from or supplementing the
existing neoclassical model are taken into account.?

The possible benefits of a more accurate but more complicated model will
approach materiality as a function, in part, of the number of different contexts in
which people behave irrationally, the legal significance of those contexts, the
proportion of the population that so behaves, the costs of their doing so, and the
marginal increase in predictive power that a modified behavioral model would

1. See generally ROBERT COOTER & THOMAS ULEN, LAW AND ECONOMICS (3d ed. 2000);
RICHARD A. POSNER, ECONOMIC ANALYSIS OF LAW (5th ed. 1998).

2. Rationality, of course, has a carefully prescribed meaning that does not necessarily
imply conscious deliberation. Richard Posner notes, for example, that rational behavior is not
limited to humans. See RICHARD A. POSNER, SEX AND REASON 85 (1992). Individuals are
assumed to make choices that will “pursue consistent ends using efficient means [as a function
of] preferences which are complete, reflexive, transitive, and continuous.” NICHOLAS
MERCURO & STEVEN G. MEDEMA, ECONOMICS AND THE LAW: FROM POSNER TO POST-
MODERNISM 57 (1997). For useful distinctions between different kinds of rationality, see
ROBERT H. FRANK, MICROECONOMICS AND BEHAVIOR (3d ed. 1997); Russell B. Korobkin &
Thomas S. Ulen, Law and Behavioral Science: Removing the Rationality Assumption from
Law and Economics, 88 CAL. L. REV. 1051, 1060 (2000).

3. Sacrificing accuracy for simplicity can be rational when the increase in accuracy is
outweighed by the increased costs of learning and using a more complex model. See Douglas
G. Baird, The Future of Law and Economics: Looking Forward, 64 U. CHIC. L. REV. 1129,
1146-48 (1997); Gregory S. Crespi, Does the Chicago School Need to Expand Its
Curriculum?, 22 LAW & S0OC. INQUIRY 149, 154 (1997).
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afford. The costs of a more accurate model obviously will depend, in part, on how
accessible its theoretical foundations are, how easily we can apply it to legal
concepts, and with what results.

These are all subjects of current debate. Those contending that irrationality
is sufficiently serious to warrant material modification of the rational actor model
will have the stronger argument, if they succeed not only in proving the existence
of allegedly irrational behavior, but also in both identifying and explaining
patterns in which it arises. Otherwise, the irrational among us are vulnerable to
being dismissed as random outliers and mere behavioral noise.

In building this argument for the legal significance of irrationality, a number
of scholars have ably begun the important work of identifying, grouping,
analyzing, and exploring the legal implications of a number of distinct patterns in
seemingly irrational behavior.! Much of this work, variously known as
“behavioral economics,” “behavioral law and economics,” “behavioral economic

4. See, e.g., BEHAVIORAL LAW AND ECONOMICS (Cass R. Sunstein ed., 2000); Jennifer
Arlen, Comment: The Future of Behavioral Economic Analysis of Law, 51 VAND. L. REV.
1765 (1998); Melvin Aron Eisenberg, The Limits of Cognition and the Limits of Contract, 47
STAN. L. REV. 211 (1995) [hereinafter Eisenberg, The Limits of Cognition]; Christine Jolls et
al., A Behavioral Approach to Law and Economics, 50 STAN. L. REv. 1471 (1998)
[hereinafter Jolls, A Behavioral Approach]; Russell B. Korobkin, The Status Quo Bias and
Contract Default Rules, 83 CORNELL L. REv. 608 (1998); Korobkin & Ulen, Law and
Behavioral Science, supra note 2; Timur Kuran & Cass R. Sunstein, Availability Cascades and
Risk Regulation, 51 STAN. L. REv. 683 (1999); Donald C. Langevoort, Behavioral Theories
of Judgment and Decision Making in Legal Scholarship: A Literature Review, 51 VAND. L.
REV. 1499 (1998) (compiling bibliography of behavioral law and economics scholarship);
Richard A. Posner, Rational Choice, Behavioral Economics, and the Law, 50 STAN. L. REV.
1551 (1998) [hereinafter Posner, Rational Choice]; Matthew Rabin, Psychology and
Economics, 36 J. ECON. LITERATURE 11 (1998); Jeffrey J. Rachlinski, The “New” Law and
Psychology: A Reply to Critics, Skeptics, and Cautious Supporters, 85 CORNELL L. REv. 739
(2000) [hereinafter Rachlinski, The “New” Law and Psychology]; Jeffrey Evans Stake, Loss
Aversion and Involuntary Transfers of Title, in LAW AND ECONOMICS: NEW AND CRITICAL
PERSPECTIVES 331 (Robin Paul Malloy & Christopher K. Braun eds., 1995); Cass R. Sunstein,
Behavioral Analysis of Law, 64 U. CHI. L. REV. 1175 (1997) [hereinafter Sunstein, Behavioral
Analysis of Law); Cass R. Sunstein, Preferences and Politics, 20 PHIL. & PuB. AFF. 3 (1991)
[hereinafter Sunstein, Preferences and Politics), Thomas S. Ulen, Cognitive Imperfections in
the Economic Analysis of Law, 12 HAMLINE L. REV. 385 (1989) [hereinafter Ulen, Cognitive
Imperfections]; Thomas S. Ulen, The Growing Pains of Behavioral Law and Economics, 51
VAND. L. REV. 1747 (1998) [hereinafter Ulen, Growing Pains}]; and authorities cited in Owen
D. Jones, Time-Shifted Rationality and the Law of Law’s Leverage: Behavioral Economics
Meets Behavioral Biology, 95 Nw. U. L. REv. (forthcoming 2001) [hereinafter Jones, Time-
Shifted Rationality).

5. See, e.g., Ulen, Growing Pains, supra note 4. For an historical perspective on the rise
of behavioral economics, see David Laibson & Richard Zeckhauser, Amos Tversky and the
Ascent of Behavioral Economics, 16 J. RISK & UNCERTAINTY 7 (1998).

6. See, e.g., BEHAVIORAL LAW AND ECONOMICS, supra note 4.
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analysis of law,”” “behavioral analysis of law,” “law and behavioral science,”®
“law and the ‘new’ psychology”'® and the “behavioral approach to law and
economics,”"! is pioneering,

These studies are significantly interdisciplinary (invoking, for example,
cognitive psychology, sociology, and the like), and they highlight truly important
behavioral phenomena. And scholars have identified a number of contexts in
which knowledge of patterns in irrationality can or should have implications for
law. This represents an essential advance over prior work. Nevertheless, these
studies are far better at describing irrationality than explaining it."? To date, the
studies have proven far better at discovering and documenting cases and
patterns of irrational behavior, and making the point that people behave
irrationally, than they are at explaining why people do so, and why, when they do
so, they do so in the same ways that other people do.

" As more than one critic has noted," the existing lack of a coherent explana-
tory framework for irrationality impedes the incorporation of behavioral economics
insights into existing behavioral models. Proponents need to explain why certain
contexts more than others tend to elicit cognitive blips—and why these blips tend
to manifest one specific and consistent pattern rather than another pattern, or
none at all.'

My hypothesis for why our descriptions of irrationality lack adequate
explanatory power is quite simple. Studies of bounded rationality tend to suffer
from bounded analysis, as a function, in part, of the ways in which the world has
been artificially divided among the departments in the universities that trained us.
That is, the studies of human behavior are importantly interdisciplinary without
yet being adequately interdisciplinary. In the effort to understand human
behavior, our own patterns of education lead us to err, so long as we suppose
that the universities’ common division between the social science and life science
perspectives on behavior represents any meaningful distinction in knowledge."

7. See, e.g., Arlen, supra note 4.

8. See, e.g., Cass R. Sunstein, Behavioral Analysis of Law, supra note 4.

9. See, e.g., Korobkin & Ulen, supra note 2.

10. See, e.g., Rachlinski, The “New” Law and Psychology, supra note 4, at 741-42.

11. See, e.g., Jolls et al., A Behavioral Approach, supra note 4, at 1473-74.

12. See, e.g., ARIEL RUBINSTEIN, MODELING BOUNDED RATIONALITY 3-4 (1998) (“We
have clear, causal, and experimental observations that indicate systematic deviations from the
rational man paradigm. We look for models that will capture this evidence.”); Posner,
Rational Choice, supra note 4, at 1554.

13. See, e.g., Arlen, supra note 4, at 1768-75; Posner, Rational Choice, supra note 4,
at 1551, 1555-57.

14. Attempts to solve these problems with recourse to norms only abstracts the problem
up one level. One still must explain why some norms, rather than others, are so likely to arise
independently in human populations all over the globe.

15. See generally Owen D. Jones, Evolutionary Analysis in Law: Some Objections
Considered, 67 BROOK. L. REV. (forthcoming 2001),
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In prior work, I have argued that knowledge of human behavior must in the
end be seamless between disciplines, that the extraordinary growth of behavioral
biology renders obsolete any law-relevant model of human behavior that fails to
integrate life science perspectives with social science ones, and that this
deficiency can be remedied, in part, through what I have referred to as evolution-
ary analysis in law.'S In this essay, I join with those seeking to highlight the legal
significance of irrationality, and attempt to outline components of a theoretical
foundation for a behavioral model that can explain .many already observed
patterns of irrationality and predict new ones.

Specifically, I argue that two principles we can derive from evolutionary
theory, “time-shifted rationality” and “the law of law’s leverage,” provide useful
tools to legal scholars.'” The former can help to explain and predict when, where,
how, and why the rational actor assumption will be incorrect. The latter can help
to explain and predict those aspects of human behavior that will be most sensitive
and least sensitive to changes in legal rules. Together, these two principles reveal
deep commonalities between, and systematically interrelate, the often independ-
ent lines of legal and economic scholarship that explore irrationality, cognitive
decision theory, emotions,'® norms,'® and endogenous preferences.?

16. See, e.g., Owen D. Jones, Evolutionary Analysis in Law: An Introduction and
Application to Child Abuse, 75 N.C. L. REV. 1117 (1997) [hereinafter Jones, Evolutionary
Analysis in Law}; Owen D. Jones, Sex, Culture, and the Biology of Rape: Toward Explanation
and Prevention, 87 CAL. L. REV. 827 (1999) [hercinafter Jones, Sex, Culture, and the Biology
of Rape); Owen D. Jones, Law and Biology: Toward an Integrated Mode! of Human Behavior,
8 J. CONTEMP. LEGAL ISSUES 167 (1997); see also Owen D. Jones, Genes, Behavior, and Law,
15 PoL. & LIFE Sci. 101 (1996); Timothy H. Goldsmith & Owen D. Jones, Evolutionary
Biology and Behavior: A Brief Overview and Some Important Concepts, 39 JURIMETRICS J.
131 (1999) [hereinafier Goldsmith & Jones, Evolutionary Biology and Behavior).

17. See Jones, Time-Shifled Rationality, supra note 4.

18. See, e.g., Jon Elster, Emotions and Economic Theory, 36 J. ECON. LITERATURE 47
(1998); Peter H. Huang & Ho-Mou Wu, Emotional Responses in Litigation, 12 INT'L REV. L.
& ECoN. 31 (1992).

19. See, e.g., ERIC A. POSNER, LAW AND SOCIAL NORMS (2000); Richard H. McAdams,
The Origin, Development and Regulation of Norms, 96 MICH. L. REV. 338 (1997); Richard
H. McAdams, Cooperation and Conflict: The Economics of Group Status Production and
Race Discrimination, 108 HARvV. L. REv. 1003 (1995); Robert Cooter, Normative Failure
Theory of Law, 82 CORNELL L. REV. 947 (1997); Robert Ellickson, Law and Economics
Discovers Social Norms, 27 J. LEGAL STUD. 537 (1998); Eric A. Posner, Law, Economics and
Inefficient Norms, 144 U. PENN. L. REv. 1697 (1996) [hereinafter Posner, Law, Economics,
and Inefficient Norms), Symposium, Social Norms, Social Meaning, and the Economic
Analysis of Law, 27 J. LEGAL STUD. 537 (1998); Symposium, Law, Economics & Norms, 144
U. PENN. L. REV. 1643 (No. 5, 1996).

20. See, e.g., Kuran & Sunstein, supra note 4; Sunstein, Preferences and Politics, supra
note 4; Sunstein, Behavioral Analysis of Law, supra note 4; Kenneth Dau-Schmidt, Economics
and Sociology: The Prospects for an Interdisciplinary Discourse in Law, 1997 Wis. L. REv.
389 (1997).
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I hope to demonstrate below that beneath the wellspring of social science
literature on irrationality lies an entire aquifer of useful biological knowledge
about the ways in which brains process information and influence behavior. That
knowledge is well developed, accessible to nonbiologists, and essential to
improving law’s models of human behavior.

I. FROM FLAWS TO FUNCTIONS:
CHANGING NOTIONS OF BEHAVIOR AND BRAIN

A. From Whence Anomalies?

Into the drawing-room comfort of the rationality assumption crept recurringly
anomalous behavior: people behave inconsistently with their own expressed
prgferences and often pursue those preferences inefficiently. Pondering this in the
1950s, Herbert Simon observed that people often voluntarily stop short of
acquiring full information about a decision, make guesstimates about what would
be a serviceable outcome, and are then done with the matter. This led him to
conclude that we often behave as if we were “satisficers,” rather than true
maximizers. Simon coined the term “bounded rationality”*' to describe and explain
the phenomenon, which he believed was the product of internal physiological
limits, such as fixed computing speed and power, on human rational behavior. He
considered these physiological limits to be distinct from, but symmetrically paired
with, the external costs of rational decision-making, such as information costs,
that typically concerned economists. Positing bounded rationality thus
temporarily alleviated the irrationality problem, because the high costs of
acquiring complete information and the fixed limits on human computation,
viewed together, made it clear that in some cases, paradoxically, it would be
irrational to become fully informed.?

Simon’s work, though internationally recognized, has only recently begun to
affect mainstream economic theory.” The study of bounded rationality has been

21. Herbert Simon, 4 Behavioral Model of Rational Choice, 69 Q.J. ECON. 99 (1955).

22. See FRANK, supra note 2, at 247 (noting same).

23. RUBINSTEIN, supra note 12, at 3. Important works in bounded rationality include
JON ELSTER, SOUR GRAPES: STUDIES IN THE SUBVERSION OF RATIONALITY (1983); THE LiMITS
OF RATIONALITY (Karen Schweers Cook & Margaret Levi eds., 1990); OLIVER E. WILLIAM-
SON, THE ECONOMIC INSTITUTIONS OF CAPITALISM: FIRMS, MARKETS, RELATIONAL
CONTRACTING (1985); John Conlisk, Why Bounded Rationality?, 34 J. ECON. LITERATURE
669 (1996); Jon Elster, Emotions and Economic Theory, 36 1. ECON. LITERATURE 47 ( 1998);
Jon Elster, When Rationality Fails, in THE LIMITS OF RATIONALITY 19 (Karen Schweers Cook
& Margaret Levi eds,, 1990); Barton L. Lipman, Information Processing and Bounded
Rationality: A Survey, 28 CaN. J. ECON. 42 (1995) (and sources cited therein) [hereinafter
Lipman, Information Processing]; Amartya Sen, Rational Fools: Critique of the Behavioral
Foundations of Economic Theory, in PHILOSOPHY AND ECONOMIC THEORY (Frank Hahn &
Martin Hollis eds., 1979); Herbert A. Simon, Invariants of Human Behavior, 41 ANN. REV.
PSYCHOL. 1 (1990).
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revitalized by cognitive psychology research that suggests that computational
limits exist, but that people tend to commit the same sorts of computational errors
in the same sorts of ways.*® For example, people consistently use irrelevant
information, such as sunk costs, give answers that are highly sensitive to
logically irrelevant changes in questions, and make errors in updating probabili-
ties on the basis of new information.?

This work has sparked a burgeoning literature in law on the importance of
what has been variously termed irrationality, bounded rationality, fallibilities,
frailties, cognitive errors, cognitive limitations, and cognitive imperfections.?® The
significance of this work for economic theory and for legal scholars is under-
scored by admissions in microeconomic textbooks that “even with transparently
simple problems, people often violate the most fundamental axioms of rational
choice.””

Almost without exception, however, the scholars most intent on expanding
our understanding of human behavior and irrationality and most vociferous in

24. Important works that explore these topics include HAL R. ARKES & KENNETH R.
HAMMOND, JUDGMENT AND DECISION MAKING: AN INTERDISCIPLINARY READER (1986);
ROBIN HOGARTH, JUDGMENT AND CHOICE: THE PSYCHOLOGY OF DECISION (1980);
JUDGMENT UNDER UNCERTAINTY: HEURISTICS AND BIASES (Daniel Kahneman et al. eds.,
1982); RICHARD NISBETT & LEE ROSS, HUMAN INFERENCE: STRATEGIES AND SHORTCOMINGS
OF SOCIAL JUDGMENT (1980); Conlisk, supra note 23, at 670 (sources cited therein).

25. See Conlisk, supra note 23, at 670. “Heuristics” is the term describing the supposed
rules of thumb by which people make these errors, and “biases” arc the errors themselves,
when systematic across a study population. /d.

26. So characterizing our cognitive faculties are, for example, GARY S. BECKER, THE
ECONOMIC APPROACH TO HUMAN BEHAVIOR 151 (1976); HOGARTH, supra note 24, at 63;
HERBERT A SIMON, 1 MODELS OF BOUNDED RATIONALITY: ECONOMIC ANALYSIS AND PUBLIC
PoOLICY 430 (1982); RICHARD THALER, THE WINNER'S CURSE: PARADOXES AND
ANOMALIES OF ECONOMIC LIFE 3 (1992);. OLIVER E. WILLIAMSON, MARKETS AND
HIERARCHIES: ANALYSIS AND ANTITRUST IMPLICATIONS: A STUDY IN THE ECONOMICS OF
INTERNAL ORGANIZATION 21-22 (1975); Eisenberg, The Limits of Cognition, supra note 4,
at 211, 213; Robert C. Ellickson, Bringing Culture and Human Frailty to Rational Actors:
A Critique of Classical Law and Economics, 65 CHL-KENT L. REv. 23, 35 (1989); Jolls, 4
Behavioral Approach, supra note 4, at 1477, Lipman, Information Processing, supra note
23, at 42-43; Posner, Rational Choice, supra note 4, at 1553-54; Herbert Simon, Bounded
Rationality, in THE NEW PALGRAVE: A DICTIONARY OF ECONOMICS 277, 279 (J. Eatwell et
al. eds., 1987); Herbert Simon, From Substantive to Procedural Rationality, in METHOD AND
APPRAISAL IN ECONOMICS 424 (Spiro J. Latsis ed., 1976); Sunstein, Behavioral Analysis of
Law, supra note 4, at 1175-76; Ulen, Cognitive Imperfections, supra note 4, at 387-88, 390,
401,

27. FRANK, supra note 2, at 247. A scholar of bounded rationality recently argued that,
despite several decades of periodic concern, modeling bounded rationality “remains one of the
most important lacunae in economic theory.” J.R. Krebs & N.B. Davies, An Introduction to
Behavioural Ecology 168 (3d ed. 1993); see also Gregory Lilly, Bounded Rationality: A
Simon-Like Explication, 18 J. ECON. DYNAMICS & CONTROL 205, 205 (1994); Lipman,
Information Processing, supra note 23, at 4344,
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their call for interdisciplinary sleuthing suggest that we need only fertilize law and
economics with other social science perspectives.®® Why commence such an
important and ambitious enterprise with such a restriction? In my view, the results
of exclusively social science inquiries are severely limited. Just as no number of
different kinds of hammers can substitute for the right size wrench, no number of
aggregated social science disciplines can alone provide adequate explanation of
human behavior.

To be clear, the social sciences have generated and continue to generate
critical knowledge. Were they unconsulted, I would argue alongside others for
their inclusion. But enthusiasm for exclusively human-focused social sciences is
rather blinkered. To move forward in understanding seemingly irrational behavior,
we must aggressively combine social sciences with the natural sciences generally,
and with the life science studies of evolution and behavioral biology,
specifically.?”

B. Bringing Back Brain

The most interesting thing to me about the observation just made is that I am
100 years too late to make it first. In 1898, economist Thorstein Veblen queried:
“Why is Economics Not an Evolutionary Science?*® Veblen wondered, having
read Darwin, why economists had not yet seen the implications of evolution by
natural selection for their own discipline. Surely, if species evolve, so does
behavior. Over time, natural selection affects the distributional patterns of
behavioral traits, as well as physical ones.®’ And there has been ample time to do
so in ways that affect present human behavior. Our primate ancestry alone

28. See, e.g, Jolls et al., A Behavioral Approach, supra note 4, at 1547 (“We hope that
economists and economically oriented lawyers witl simply incorporate the useful findings of
other social sciences . . . ."); Elster, When Rationality Fails, supra note 23, at 19; Dau-
Schmidt, supra note 20, at 390; Sunstein, Behavioral Analysis of Law, supra note 4, at
1175-76; Rabin, supra note 4, at 11.

29. There are a number of important disciplinary trends moving in this direction,
including evolutionary anthropology, behavioral ecology, evolutionary psychology, and
Darwinian psychiatry. However, few legal scholars have incorporated much from these
emerging disciplines into their scholarship. For a partial listing of those who have incorpo-
rated the work into their scholarship, see sources compiled on the “Readings” page of the
website for the Society for Evolutionary Analysis in Law (SEAL) at www.sealsite.org.

30. Thorstein Veblen, Why Is Economics Not an Evolutionary Science?, 12 Q.J. ECON.
373 (July 1898).

31. Natural selection is the inevitable result of any system that combines heredity,
variation, and differential reproduction. Heritable traits that increase reproductive success tend
to appear in larger and larger proportions of subsequent generations. The compounding effect
is so dramatic that even a heritable trait providing a mere 1% reproductive advantage will
swell, all else being equal, from 1% representation in a population to 99% in merely 265
generations. ROBERT TRIVERS, SOCIAL EVOLUTION 28-29 (1985).
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extends back roughly 70 million years, making it 35,000 times as long as the two-
millennium period recently celebrated.*

Economists and others have occasionally attempted to consider or
resuscitate Veblen’s intuition about biology’s utility to economics.*® Gary Becker
observed in 1976 that some tastes were likely selected through biological
pathways.* Jack Hirshleifer explored this idea at greater length and was the first
economist to point out the deep connections between economics and biology.*
Paul Rubin noted that behavioral biology may materially undermine the standard
economic assumption that tastes are arbitrary, while exploring an evolutionary
explanation for tastes in such things as risk and moralistic aggression.’® And
Robert Frank and Jack Hirshleifer have argued that in many contexts being
predisposed to be “irrational” can prove advantageous and even adaptive.’’

32. Jones, Evolutionary Analysis in Law, supra note 16, at 1129-32.

33. See, e.g., Wemer Guth, An Evolutionary Approach to Explaining Cooperative
Behavior by Reciprocal Incentives, 24 INT'L J. GAME THEORY 323 (1995); Steffen Huck,
Trust, Treason, and Trials: An Example of How the Evolution of Preferences Can Be Driven
by Legal Institutions, 14 J.L. ECON. & ORG. 44 (1998); Eskander Alvi, Fairness and Self-
Interest: An Assessment, 27 J. Socio-ECONOMICS 245 (1998); Alan R. Rogers, Evolution of
Time Preference by Natural Selection, 84 AM. ECON. REV. 460 (1994); Arthur J. Robson, A
Biological Basis for Expected and Non-Expected Utility, 68 J. ECON. THEORY 397 (1996);
Posner, Law, Economics and Inefficient Norms, supra note 19; see also POSNER, supra note
2 (allowing for biobehavioral influences on peoples preferences for different sexual activities);
HOWARD MARGOLIS, SELFISHNESS, ALTRUISM, AND RATIONALITY: A THEORY OF SOCIAL
CHOICE (1982).

34. Gary S. Becker, Altruism, Egoism, and Genetic Fitness: Economics and Socio-
biology, 14 J. ECON. LIT. 817 (1976).

35. Jack Hirshleifer, Economics from a Biological Viewpoint, 20 J.L. & ECoON. 1,-37
(1977) (“Even emotional supports for exchange, like the sense of justice (‘moralistic
aggression’) may represent genetically evolved characters.”). Hirshleifer notes that the
fundamental economic concepts of scarcity, competition, equilibrium, and specialization are
as central to the study of evolved behavior as to the study of ecomomics. Hirshleifer cites
economist Alfred Marshall as calling economics “a branch of biology, broadly interpreted,”
and Michael Ghiselin as describing it as the study of “Nature’s economy.” Id. at 1 n.2 (citing
ALFRED MARSHALL, PRINCIPLES OF ECONOMICS 772 (9th ed. 1920), and MICHAEL T.
GHISELIN, THE ECONOMY OF NATURE AND THE EVOLUTION OF SEX (1974)). Hirshleifer has
continued to offer bioeconomic perspectives on important phenomena. See, e.g., Evolution-
ary Models in Economics and Law, 4 RES. L. & ECoN. 1 (1982); The Bioeconomic Causes of
War, 19 MANAGERIAL DECISION ECONOMICS 457 (1998).

36. See generally Paul H. Rubin & Chris W. Paul II, An Evolutionary Model of Taste for
Risk, 17 ECON. INQUIRY 585 (1979); Paul Rubin, Evolved Ethics and Efficient Ethics, 3 J.
ECON. BEHAV. & ORG. 161 (1982).

37. ROBERT FRANK, PASSIONS WITHIN REASON: THE STRATEGIC ROLE OF THE EMOTIONS
(1988); Robert Frank, If Homo Economicus Could Choose His Own Ulility Function, Would
He Want One with a Conscience?, 77 AM. ECON. REV. 593 (1987); Jack Hirshleifer, On the
Emotions as Guarantors of Threats and Promises, in THE LATEST ON THE BEST: ESSAYS IN
EVOLUTION AND OPTIMALITY (John Dupre ed., 1987).
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