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Abstract

A new conceptual and formal framework for analyzing eowno
decisions, the homo communitatis paradigm, is introducdthe
framework is in the form of 7 principles, which colleely articulate the
entire range of factors that affect choice, includih@spects of individual
behavior and of the social context — the communitiefie-dctor is a
member of. Traditional economic analysis is showbet@ special case of
homo communitatis analysis in which key variables ardtechiUsing the
principles, we show that experimental results suchloas aversion,
framing effects, mental accounting, and judgment biasesarierational,
and that the apparent irrationality is in every casélasion arising from
incomplete specification and control of independentaldes elucidated
in the principles. Several implications for future worke aliscussed,
including high-fidelity models of socioeconomic systemghnificantly
more powerful and detailed economics simulations, andta&ao of
significantly different approach to design of economwperiments, one
that takes into account all the variables involved in huatice.



It is almost an article of faith in economics andeeleere that people are irrational. As
the term is used in economics, it is both a mattdecifinical definition and an implicit
norm: rationality is defined as acting so as to maxir(sudjective) expected value, and
the implicit assertion is that persons “should” aztas to maximize their self-interest
over the time horizon they can encompass. Not doing defined as irrational.

The view that deviations from expected utility theory ar®malies demonstrating
human irrationality (in the wider, not merely technica¢nse) is both persistent and
pernicious. When the theory of the day was that theepdatravel in circular orbits, actual
orbits were “anomalous,” accounted for by adding epicyclée problem was not the
planets; it was the paradigm. In economics, actuasib@s are not anomalous; expected
utility theory and homo economicus are inadequate.

The perniciousness of the claim is that it is takemmiman, both popularly and in

economics, that an individual's actions are at thenwbf “hidden forces” outside their

control (Ariely 2008). To the extent that a person accebis description, they are

accepting that their behaviors in matters that are irmpbrto them are whimsical,

unconnected with their circumstances, and ineffectivedhieving what they value.

Clinical psychologists recognize such a claim as a dagjom — an attempt to reduce the
person’s place in their world from effective actor toudeld fool — and the acceptance of
such a degradation as a pathological state. The purpaisis afticle is to show that the

appearance of irrationality is an illusion, by presentamgentirely new approach to

economics.

We might expect that a field characterizing itself asHavioral economics” would offer
a different paradigm than homo economicus, one whesg&al concept would be human
behavior, with a focus on economic facts and quantiékeded to behavior. Such is not
the case. Behavioral economics, as the field stdnday, consists of standard
neoclassical economics with several “psychologicattdrs grafted on to account for
some, though by no means all, of the failures of thelassical model. The result is an
ad-hoc collection of concepts and factors that arécéifs disconnected, standalone
concepts. Each is a “kluge” — an engineering term fmartain kind of ad-hoc solution to
a problem: one that works but is otherwise a poor fi wie structure it has been grafted
onto. Because of this ad-hoc structure, or lack of i, difficult or impossible to identify
and articulate relationships (causal or otherwise) btEtwarious phenomena, to identify
which ones influence or account for others, or, perhap mgportantly, to identify and
develop new extensions to the theory. For examplariety of economic phenomena
are known to be affected by several societal factaenajrouped together as “social
norms” (Ariely 2008), but behavioral economics includes mtcwdation of the
connection between these factors and others such asndrafss aversion, and
deviations from Bayesian probability assessments asctibecognitive processes. We
know, for example, that various political, psychologieald social factors lead to certain
actors engaging in the behavior of suicide bombing, which ¢dmnqustified by any
form of the neoclassical model, but which also cannagxXpdained or predicted by any
existing “behavioral’” additions, unless the concept of extbje utility is arbitrarily



expanded to include identity and social group values — egteghat are perfect
examples of kluges.

The core of current behavioral economics is KahnenmainTaversky’s prospect theory.
They state that in creating the theory they delildygbroceeded as conservatively as
possible (Kahneman and Tversky 2000). They set out to ntekeéntinimal set of
modifications of expected utility theory” to account fovidéions of experimental data
from utility theory, accepting the basic framework odtfonality”, as defined by Von
Neumann and Morgenstern. They did not, in other wordspseto create a new
framework for economics, but rather to extend the ixgstne as necessary. Kahneman
and Tversky created a combination of neoclassical esmsoand cognitive psychology,
and their approach has remained the approach of all cesesiin the field: when a new
behavioral factor is recognized as needing inclusion, aindacet of neoclassical
economics or cognitive psychology that can be manipdikaténcorporate it, alter or add
to it as necessary, and show that the alteration caouat for the data of interest.
Cognitive psychology is particularly easy to manipulatethis way, since its core
concept is “mental processes” whose output can beedltey positing other “mental
processes.” For example, every one of the heuristidscagnitive errors that form the
core of the content of behavioral economics today aseridbed as the result of a specific
posited mental process or an error in a mental process.

Kahneman and Tversky accept the fundamental assumptiateasion theory: that
decision making under risk can be viewed as a choice betweeomes (Kahneman and
Tversky, 1979). That assumption is universally accepte@cinomics, including
behavioral economics, and has been so for centuriern@Blli, 1738/1954).
Considerable analysis has been devoted to the issuehethev outcome should be
defined in terms of total wealth, as Bernoulli did, oamtes in wealth (Kahneman and
Tversky, 1979), but analyses and theories, including uth&pty and prospect theory,
are theories of outcome evaluation.

We take a substantially different approach from thatkKeahneman and Tversky,
including rejecting the view that decision making is cha¢eutcome. Starting from
first principles, we develop a new paradigm for econsmincluding behavioral
economics: a systematic, precise, and comprehensicegimal framework for thentire
range of economic phenomena, both traditional andviietad, not merely those that fit
the neoclassical concepts lmdmo economicuyswvhich we, along with others (Stiglitz
2010), consider to be a failed paradigm. Unlike previous workhe field, which
attempted to retain the basics of the existing paradigchadd structures and “fixes”
necessary to account for the empirical deviationgnfrihe theory, the formulation
presented here addresses the entire range of human, adiat relates to economic
phenomena. The fundamental fact about economitgisatl economic phenomena and
data are the outcomes of actions — economic and othervingeeconomic actors, that is,
persons. It follows from this observation that thentcal focus of any truly
comprehensive theory of economics must be action by m&rso



It would seem natural to begin with a full cognitive gsylogy-based account of human
action, and show how economic behaviors and their o@sare special cases. Such a
research program is not practical, because cognitive pegphis not sufficiently broad
to serve as a foundation for a complete account of huse&avior. A full discussion of
why cognitive psychology does not suffice for such a purpotangential to our purpose
here, but has been done elsewhere (Jeffrey 2010, Bergner 2@@&y 1998, Ossorio
2006). For our purposes, we simply note that cognitive psyghaoes not address the
concepts of social practices, the relationship betweemahurelationships and actions,
motivation, social status, self-concept and identity influence of cultural values on
choices, ethics, appropriateness, the effect of ctinfiicsocial values on an individual
holding membership in several different cultures and dtbes, or the hierarchical
structure of behavior itself, i.e., that in the comnsase, one behavior is part of or a step
within another, larger, behavior. It is not accidenbat cognitive psychology has not
subsumed the fields of social psychology, organizatigmafchology, sociology,
anthropology, and political science — other fields thddiress other aspects of human
behavior.

The framework of the new paradigm consists of sevewripies:

Choice is choice of behavior.

By “behavior,” we meamtentional action

The paradigm case of human behaviataeBberate action.

Behavior choices are made in light of the individua#asons to engage in one
behavior or another.

People choose what matters to them.

Every behavior is an instance of engaging in a spcatice of a community.

For any person, a particular state of affairs may d#d, ractually possible, or
merely possible.

PwpE

No g

The basic approach and certain of these principles (plartig Principles 2, 3, and 6),
along with a slightly different formalism, were pretshin (Jeffrey 2010a) as the homo
communitatis paradigm. This paper may be regarded as aco@ete articulation of
homo communitatis.

The seven principles are elaborated in the folloveections.

Section I: Choice
The first principle of the new paradigm is:
Principle 1: Choice is choice of behavior
Wanting something is not enough; one must act to getrgoRg act to bring about some
change in the world, large or small, some state airafthat is different from the state of

affairs before the action. We want an apple, so we ¢ne; we want a high-return
security, so we invest in one. We cannot simply chooseve some state of affairs be



the case; we can only act to achieve it. The fundaah&att about persons and choice is
that personsvantto bring about some state of affairs, which may berftagome goods
or services, anghoosebehavior to achieve what they want. This is perhapsrbst
basic shift involved in the new paradigm: a change audarom the traditional concept
of choice of goods and services to choice of behavibg($ersons or groups of persons.
This may initially seem to be a semantic fine poinif s not; it is the anchor for
including a much wider range of factors and influences, buaititionally “economic”
and others, that influence, often in major ways, bothptbeluction and consumption of
goods and services.

Before we examine this change in focus, and its consigtevith a longstanding
recognition of the need to approach economics differewdyshow how this principle by
itself, with some simple reminders of facts abouthtman concept of value, resolve the
Friedman-Savage “paradox” that people buy lottery tkl@d insurance.

The Friedman-Savage “paradox” is this: given that humensoas-averse, why do they
buy both fire insurance (which has a positive expectddey and lottery tickets (which
have negative expected value)?

We begin by simply identifying the two behaviors:

1. Bi: Person P buys fire insurance on her home, valu$gC,000, for $100.
2. By: Person P buys a lottery ticket, payoff of $100,000,000 dolfar $1.

Next we articulate some of the facets, or aspectsach behavior. To say “P bought fire
insurance’is, tautologically, to say that:

* P engaged in procedure “buy insurance policy”;

* P knows something: that situation F (“home consumed b¥) fa@n occur, that
this loss would be important to her, that the cost opthey is $100;

* P wants to accomplish something: she engaged; im Brder to bring about a
change in the state of the world, fromt8 S Specifically,the result of buying
fire insurance is that P is protected from a loss shev&man occur;

* P values soverS;: being protected from a home fire over not being pretect

Thus, a more complete statement of Behavior 1 wouldéuys fire insurance for $100
to be protected against the loss of her home, valued at 08®00, This is the

uncomplicated case, the one adequately modeled in the wayabf measuring P’s
wealth numerically and noting that loss of her homeaildide a reduction of wealth of
$500,000.

The second behavior, while appearing to be simpler andsalalways modeled very
simply (expected value of the lottery, i.e., probabilitges potential winnings), in fact is
much more complicated then the first. If we are aweha framework for economics
applicable to the real world of persons and choicesyust incorporate this additional
complexity. Two considerations are relevant. Finstmany cases the concept labeled



“wealth” is not a valid measure of value. Second, nuraénneasure of cost is not
always valid, especially for small costs.

The simple ordinal function mapping world states to i line, the function called
“wealth,” is inadequate for measuring the valaghat individualof what the individual
has. It does not accurately represent the concemtated by saying, “A values X.”
Value is a more complex concept than that, in at leas ways. One of these we shall
discuss in Section Il below: the fact that the dinems, or kinds of value, include what
is pleasurable to P, what is in P’s interest, what ndsfiethical, and what P finds
appropriate. The second aspect is the one involved hbeeeffect on P of changing
one’s position in society and the world.

If P wins the lottery, much more than the numericabsonee of her wealth is changed.
An enormous new range of behaviors becomes possible {wePsay her “behavior
potential” has greatly increased). A large number of prelyaagportant dilemmas and
daily questions evaporate, such as having to make choitgedmemany, many “baskets
of goods”, having to save for future needs such as coledeef children, and in general
the entire range of ordinary daily “can’t have both’oickes; and P acquires a new
position in the world and her society: she is wealthy. “Wegdltis not simply an
attribute measuring the amount of one’s wealth (astdran is used in economics); it
identifies a distinct, recognizable, and highly valued posiin society. In short, if P
wins the lottery, her life is changed overwhelminglyy the better (according to her
existing criteria). Thus, to say “P bought a lottecket” is to say that:

* P engaged in procedure “buy lottery ticket”;

* P knows something: that situation W (“win $100M”) can occur;

P wants to accomplish something: she engaged in X in ¢odBring about a
change in the state of the world, fromt8 S, Specifically,the result of buying
the lottery ticket is that P has $100M) can occur;

» P values $overS; (P does not have $100M);

* P is engaging in the larger behavior of changing hepbfgtion. Unlike buying
fire insurance, which results in certain protection, thiekcome of this larger
behavior is of course not certain, but wisatertain is that the changan occur;
it is areal possibility

Finally, we are forced to reformulate the concept st.c@/e take it as inarguable that to
a large percentage of persons in the USA the cost obttezyl ticket iseffectivelyzero.
The ticket is not literally, numerically free, bus itost is insignificant to P. Simple
arithmetic measures do not suffice to describe what matieP and how much- i.e., its
motivational impact — or any other person in any situatamad we must address this fact.
To take this into account, we return to the concept ioveedl above: behavior potential.
If P buys something costing $1 and loses it, or (as rappén in this case) fails to win
the lottery, her behavior potential is not significantdwered. Herwealth has been
reduced by 1, but hdrehavior potentiahas not been reduced in an amount that matters
to her. (While it is inarguable that to many the effexttost is zero, what is arguable,
and in fact is an obvious and interesting question for érapimvestigation, is how
much loss is effectively zero to what portion of tpepulation. Initially, it seems



reasonable to conjecture that this “significant losstion” will be some function of the
ratio of change in wealth to wealthy/w.)

Therefore the more complete articulation of theveht facets of the behavior of buying
a lottery ticket is:

* P engages in procedure “buy lottery ticket”;

* P knows something: that situation W (“win $100M”) can oceungthe cost of
the ticket is effectively O;

* P wants to accomplish something: she engages in the prededurder to bring
about a change in the state of the world, frarfn8t having $100M) to Shaving
$100M) The specific result of buying the lottery ticket is dfeient state of
affairs, namely § & can actually occur;

» P values SoverS;;

* P has the real possibility of making a massive positia@mgé in her life position.

In summary, P’s situation is this: she can buy proteafamer $500,000 home for $100,
and can buy the possibility of a massive positive changker life position for an
effective cost of zero.

There is no paradox here. In fact, there is no loaggrquestion. Given the description
of individual P here and how she assesses the valuer tof I$4, what would require
explanation would be if P didotengage in both Band B.

The Friedman-Savage “paradox” is an illusion. It is tBsult of insisting on a single
characteristic, “loss aversion,” to model that chtgastic applied to choices gods,
modeled with various more-or-less complex functions (etge Friedman-Savage
function) to apply to the entire range of goods. Inrte paradigm, choice is articulated
as choice of behavior. The values to the individual ef dluitcomes of the possible
behaviors and théehavioral cost of engaging in the behaviors are identified; and
whether the individual engages in one behavior or anotber,both, follows
straightforwardly from an examination of the changbeahavioral value (not wealth) and
the behavioral costs resulting from the change in sthtdfairs brought about by the
behaviors. There is no mystery or paradox here, dmoiee is articulated as choice by a
person ofwhat to do based on what they know and value.

What we have done with Friedman-Savage is to clah gituation by formulating
economics as the outcome of the behaviors of pefnsargigg a careful examination of
the behavioral situation. This is what we shall continue to do his tand subsequent
sections. We saw that the apparent difficulty in usideding the choices of individuals
resulted from the transformation, or mapping, of tHealb@ral picture into the traditional
economic one containing only goods and services, therebyindeldlne key human
aspects of behavior, significance of behavior, and vaugehavior potential. Removing
the human aspects results, as many have noted, inh@nmratically sound and rigorous
system, the basis for doing economics. Behavioral enmsohas consisted of attempts
to restore some of the deleted aspects, while maintpithie traditional economics
paradigm as much as possible.



Before continuing, one issue related to the principdée thoice is choice of behavior, not
product, must be addressed: if choice is always choiteledvior, why then do we so
often hear, “I had to choose between the blousethadshoes,” “We had to choose
between a home addition and college tuition,” “I boutpet store brand milk because it
was cheaper,” etc. — that is, language that clearlycabels making a selection from
among the available goods and services? The reashat i;1tsome cases the choice of
behavior is a choice of two purchasing behaviors: pueclmsduct X or purchase
product Y (the classic “basket of goods”). In this cgmechasing is the activity, and
product X or product Y is the particular instance of wisapurchased, and common
parlance, “He chose X vs. Y.” The new principle encorspasuch traditional economic
choices but also such choices as, “They chose to gomaxtended vacation instead of
buying the car (an activity vs. a product),” “They chos&aeation in South America vs.
one of the same length in Europe (two versions of thesection), and “He spent $1000
to visit his grandchildren” (an intrinsic practice) (Abalsd996). In other words,
choosing one product vs. another is a special case o$icigowhat to do.

Deletion produces incompleteness

The fact that the picture resulting from the deletadralmost all the facets of human
behavior is seriously incomplete is a longstanding ebs$en by economists and others.
Mill (1844) contains the following description of the logif the situation:

[Political economy] does not treat of the whole o&nis nature as
modified by the social state, nor of the whole comnddienan in society. It
is concerned with him solely as a being who desires teegssvealth, and
who is capable of judging of the comparative efficacynwdans for
obtaining that end. It predicts only such of the phenonadrthe social
state as take place in consequence of the pursuit ofrwéaihakes entire
abstraction of every other human passion or motiveemxthose which
may be regarded as perpetually antagonizing principles toesiee of
wealth, namely, aversion to labour, and desire optksent enjoyment of
costly indulgences. These it takes, to a certain extdnotjts calculations,
because these do not merely like other desires, ooedlgi@onflict with
the pursuit of wealth, but accompany it always as a anagnpediment,
and are therefore inseparably mixed up in the considerati@dnPolitical
Economy considers mankind as occupied solely in acquiring a
consuming wealth; and aims at showing what is the cafraetion into
which mankind, living in a state of society, would be ingxtl if that
motive, except in the degree in which it is checked by we gerpetual
counter-motives alcove adverted to, were absolute rulelt tfeir actions.

Because Mill's comments are as apropos today as teey ®#60 years ago, it is worth
highlighting certain key points:
1. Economics does not treat all actions by persons, buttboge whose goal is the
acquisition of wealth.



10

2. Only those actions in pursuit of wealth are studied ardyaed. Any others or
other principles are included only insofar as they infleemealth-acquisition-
oriented activities, and these are included only “to aaremsxtent.” All other
factors and influences are “abstracted” — i.e., not incli@sbdels.

3. Economics’ goal is to show what actions persons woulditaltee sole goal of all
actions were to acquire wealth and spend it.

Mill's comment on prediction is particular significatdday. There is no disagreement
that accurate prediction is the goal of economics. afonmotivation for introducing the
new paradigm is to improve the predictive power offiell. As we shall see below,
several of the non-traditionally-economic influencesezonomic activities have a very
significant impact on the production and consumptiogafds and services, so much so
that failure to include them appropriately severely lintits predictive accuracy of any
theory based on the old framework. To anticipate theereatensive discussion below,
one clear example of this is the case of intrinsiaki, i.e., behavior engaged in for its
own sake, not in order to accomplish a goal or as y wwaimplement some other
behavior.

Take, for instance, shopping. The United States econ®m@% retail. Retail clothing
is a $150B industry, of which 50% are women'’s clothing stofes. a large percentage
of women in the U. S., shopping is intrinsic: they shoprder to be shopping, just as a
chess player plays chess in order to be playing chessome, but by no means all,
cases, the outcome of this intrinsic practice is a psghmst as in some cases the
outcome of playing chess is the checkmate of the oppofidere is little doubt that,
were shopping not intrinsic to a significant segmenthef US populace, the impact on
the economic state of the sector would be large. (Mghaot clear, of course, are the
specific percentages: for what percentage of women appshg intrinsic, what
percentage of actual shopping instances of cases are ghdmpits own sake and what
percentage are instrumental, i.e., solely to acquire goodsrvices as in the traditional
economic model, etc. These are empirical questions.)

We take it as unnecessary to argue that acquiring and comswealth is not the sole, or
even the highest priority, goal of a very significanttjpor of the persons in the world.
We take it further that it is unnecessary to justifye tbbservation that what is
demonstrably the case is that persons are at all wakieg engaged in living their lives,
that is, engaging in the actions they find called foth&t moment, either in order to
accomplish some (valued) end, which may be the acquigfiovealth or the acquisition
of goods or services, or because the action is intrifsis. is entirely consistent with the
observations of every other discipline whose focusuiman action: clinical, social, and
organizational psychology, sociology, anthropologyitjpal science, and history, at a
minimum, as well as the virtually universal understagdntside of academe in general
and economics in particular. Complete and accurate moaklproduction and
consumption require articulating and modeling the fadtasaffect behavior.

This is not to say that economics, as a field, ise@eplaced with psychology. The goal
of economics has been and is to understand the prodastebeonsumption of wealth,
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goods, and services. The point of the new paradigm ®meplace that focus of study,
but to provide a better set of resources for engagirtg in i

It is incumbent on a new paradigm in a field to accountthe successes of the old
paradigm (Kuhn, 1962), and show how the new one encongpadske expanding the
old one. Newtonian mechanics, for example, is a spea&d of relativistic mechanics.
The equations of relativistic mechanics reduce to those evftdhian mechanics at
velocities low compared to the speed of light. The pplacthat choice is choice of
behavior reduces to choice of goods and serwitesn the behaviors are identical in all
aspects other than the actual thing bought.

It is important to be as clear as possible that thet pdimtroducing the new paradigm is
not to invalidate or attack economics as it has beectiped. Criticizing economists as
misguided and narrow for their exclusive focus on goodssandces, accusing them of
sacrificing accuracy for mathematical rigor, and somesimather, harsher, criticisms, is
common today. No doubt this is due in part to the curresti@mic climate. Economists
have responded by noting that this focus is what has eh#isdefield to develop as a
science, including the use of mathematics, and we agtbethis. One cannot have a
science without a precise, systematic formulatiothefwould-be science’s fundamental
subject matter, and while the range of human phenomeiaded in the traditional
economic paradigm is a very narrow subset of theréulge needed in principle, there
has until fairly recently been no way to formallyresent that full range. The point of
the new paradigm is to make it possible to apply the segreee of mathematical rigor to
the full range of human behaviors as related to ecanquoantities and facts, rather than
the narrow subset heretofore possible.

In the next four sections we present a formal articreof four key concepts — behavior,
choice, reasons, and communities — that enable formadsentation of the full range of
factors necessary for a comprehensive science of sgosioi.e., one that does not
attempt to model “mankind as occupied solely in acquirirdy@msuming wealth.” We
then use the full articulation of the concepts toly@easeveral phenomena in behavioral
economics, phenomena customarily considered instafciesationality, and show that
the apparent irrationality is an illusion. As withetlFriedman-Savage "paradox,” the
illusion is not due to the phenomenon itself, but rathex to having an incomplete or
inaccurate articulation of the phenomenon — much as-aduse mirror distorts reality.
The larger goal, however, is not only clarity; it is éoable the formal analysis and
empirical study of a much wider range of conjecturesopries, and potential policies
than has been possible heretofore. The Large HadrdineCowvas not designed by
assertion of political or ideological belief; neitl#ould economic policies be.

Section Il Behavior

Behavior is one of the two core concepts in Principl§Vvhat exactly do we mean by
“behavior’?
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We would ordinarily expect to look to the field of phgiogy, the study of what people
do and why they do it, to find an accepted definitiont s would look to physics to
find an accepted definition of energy or momentum. Uuofately, we cannot do so. In
the field of psychology today there is no commonly ptee definition of behavior.

Perhaps the most commonly used definition of behavior ychadogy is “an overt

movement of the organism” (Bergner 2010), the definitioat tbharacterizes the
behaviorist school. Cognitive psychology incorporatessdme concept, but adds to it
“processes by which the sensory input is transformed, redwdabprated, stored,
recovered, and used” (Neisser, (1967). Functional psychol@gyprecursor to

behaviorism, defined behavior as “purposeful activities atisfy needs.” (Though

functionalism is not a current school of psycholodpg tunctional concept of buying, an
activity to satisfy needs, is central to the study ohsumer behavior.) Freud took
behavior to be the expression of drives or instinctemselves fundamentally
neurological, but did not define behavjer se

The inadequacy of the behavior-as-movement definitioitu@ing the cognitive one) as
a general foundation is illustrated by the Friedman-§avaaradox”. What matters is
buying the ticket or the insurance, not the physical metmf doing so. It is irrelevant
whether the individual writes a check, takes cash ouat whllet, types and clicks on a
computer, or makes a telephone call to buy the insararfeurther, the fact that the
individual is protected against damage after purchase isepotsentable by any set of
statements involving physical quantities. That P “has” acpadi a legal relationship, not
a physical one. Somewhat similarly, for P to haveaitieial possibility of winning, she
must have “possession” of the ticket, but that coneégm cannot be defined in with any
possible set of statements involving physical quantities mgsical relationships.
Further, whether P engaged in “cognitive processing” in buyiagolicy, ticket, or both
is irrelevant to the case; the case rests on ttigHat individuals do buy both. Processing
only enters the picture if a researcher insists on awyeiprocess whose outcome would
be the decision to buy. In other words, cognitive psees are a theoretical construct, not
a part of the articulation of the facts of the case.

The point of a definition is to have an articulatioh the subject matter and an
identification of what is to be studied. It may be teimgtto address the lack of a
consensus definition of behavior by introducing a new. okwever, the failure to
achieve a consensus definition in the more than 100 yeardotmal discipline of
psychology has existed, and in the more general study gflgoemd their behavior
reaching back at least to the ancient Greeks, would deearge caution. While
traditional definitions of “behavior” have proven highly premiatical, a different
approach has proven much more fruitful. That approachraric analysis: rather
than define what something, identify the ways in which instances of that thing can
vary, and treat each such dimension of variation @& ameter, whose values come from
a known set of possibilities.

The classic example of the parametric formulatioa obncept is its use to articulate the
concept of color. We have no definition of color titntifies the set of all “things” that
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would be considered colors and excludes all that would eoT bhere is, however, is a
highly successful long-standing parameterization of calsed by artists and others who
concerned with careful identification of colors, tthdentifies every color in terms of
three values: brightness, hue, and saturation. A $peoibor is identified by specifying
three values, brightness, hue, and saturation, whicheavritten Color = <B, H, S>; the
parameters B, H, and S identify the ways in which coloay differ from one another
(Gleitman, Fridlund, & Reisberg, 2004, pp. 190-191).

(Parenthetically, we note that the usual approach afidgfterms is much more limited
in applicability that is commonly recognized. Every stuad#gmathematical logic learns
early that virtuallyall everyday concepts cannot be defined by statement thaifieen
all the exemplars of the concept and excludes thoseatbanot. It is not, for example,
possible tadefine“table” or “chair.”)

In the early 1960s, the psychologist Peter G. Ossorid tls&® method of parametric
analysis to articulate the concept of human behavidiat articulation, “Intentional
Action” (IA) has since become a central concept infidlel of Descriptive Psychology
and has been used by a number of researchers to addiies# desearch problems in a
number of areas, including economics (Jeffrey 2006,e3e#010), artificial intelligence
Jeffrey and Putman 1983 Jeffrey et. al. 1989, Jeffrey 1981k allipsychology (Ossorio
2006, Bergner 2005), organizational psychology (Putman 1990), andingodébkocial
systems (Jeffrey 2007, Jeffrey 20003), Just as specificatithe ovalues of B, H, and S
completely specifies a particular color, specificatminthe 1A parameters completely
specifies a particular behavior, such as the one idsshiify saying “P bought a lottery
ticket” or “P bought fire insurance.”

Principle 2: By “behavior,” we mean intentional action.
The intentional action formulation of the concepbehavior is:

Behavior = 1A =<I, W, K, Kh, P, A, PC, S>, where

| (Identity) identifies the individual whose behavibistis.

* W (Want) identifies what the actor wants, thatlhe state of affairs that the actor
intends to bring about by engaging in the action.

* K (Know) identifies what the actor takes to be theecand the distinctions he
must make to carry out the behavior. “What the actorstakebe the case”
includes what are informally called perceptions, belieésijfired fact, and more
generally whatever the actor can, in principle, act on

* Kh (Know-how) identifies competencies (“know-hows”ethctor must have, to
do this behavior.

* P (Performance) identifies the actual process ther peidorms to carry out the
behavior.

* A (Achievement) identifies the state of affairs ttie behavior actually achieves.
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PC (Personal characteristics) identifies the charatits of the person that
behavior is an expression of, when there are sudts, tattitudes, interests, styles,
abilities, knowledge, values (motivational prioritiestgtes, and capacities.
(Significance) identifies the larger behavior this onet jgd, i.e., what larger
behavior the actor is doing by doing this.

Several of the parameters require some elaboratidardBthat, we illustrate the analysis
with the two behaviors we have previously seen, buyingifiserance and buying a
lottery ticket

The parametric formulation of P buying fire insurance is

1.
2.
3

~

. P
W: to be protected against financial loss due to a houese fir

. K: the distinction between fire vs. something else, iin®urance vs. something

else, protection from damage and something else, thd aoability of serious
loss from fire, the amount she must pay, the coverageidad, various fire
insurance providers; various policies

Kh: competencies required to seek out and purchase fire mtgueand to assess
one provider and policy vs. another

P: all procedures involved in purchasing the insurance

A: P is protected against loss from fire, as specifigtierpurchased policy

PC: We do not have enough information to conclude thathbglvior is an
expression of a particular characteristic of P. Hawethe behavior is congruent
with P being a prudent person, rather than acting onefample, seeing a
neighbor’s house burn and acting “in a panic” — i.e., @& dtate (which is a PC).
If additional examples of this kind of behavior are obséd such a conclusion
would be warranted.

S: by buying fire insurance, P is protecting herself agaiasstrophic harm,
which is itself a behavior.

Buying the lottery ticket is formulated as:

1.
2.
3.

No g

[oe]

I: P

W: to have the actual possibility of winning $100M.

K: the distinction between a lottery and something e¢sdottery ticket vs.
something else, the dollar cost of the ticket, thectffe cost of the ticket, the
possibility of winning $100M; distinction between what Rfe is like now vs.
what would be if she won $100M

Kh: competencies necessary find a location selling ripttiekets and actually
making transaction

P: the procedure involved in purchasing the ticket.

A: P has the possibility of winning $100M.

PC: We do not have enough information to conclude thatkéhavior is an
expression of a particular characteristic of P. Hawethe behavior is congruent
with P being in a state of financial anxiety, or havingeaist some interest in
gambling

. S: makes possible a major improvement in her life oxstances
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Elaborations on the parameters

Extensive discussion of these parameters may be foon@ergner (2010) and
particularly Ossorio (2006), but certain aspects of theadrsome clarification here, for
the purposes of this paper.

The parameters are not theoretical constructs, anfibtimeilation is not a theory
about behavior. A specification of values for the patans is a list of facts about
it or aspects of it, not theoretical objects and preeeghat produce it. An
explanation of behavior, or choice of behavior, im®i0f what the actor wants,
knows, and knows how to do is not a theoretical accdansharp contrast, a
cognitive process account of some aspect of behaviastipwdation of theoretical
constructs such as “underlying” or “mental” processesptaduce the behavior.
The state of affairs P wants (W parameter) to bringuéis also P’s reason for
acting. Colloquially, we say P “has reason enoughtd Actis a state of affairs,
but a state of affairs maybe comprised of several pttmmstituent, states of
affairs, related in various ways. Thus, P may wantegebf pieand a cup of
coffee.

It is often the case that what P wants i9béodoingB, i.e. the value of W is the
state of affairs “P is doing B.” This is the casentfinsic behavior, behavior done
“for the sake of doing it,” not for the value of the uktsof the behavior, as the
above-mentioned examples of playing chess and going slypolpstrate. W is
not, therefore, the traditional concept of incentives

“What the actor takes to be the case” is intentlgnabn-committal as to
traditional truth-value. It includes what are informaiiiled perceptions, beliefs,
verified fact, and more generally whatever the actar, @a principle, act on.
None of the reformulations and technical elaboratiosisch as cognitive
structures and processes, belief networks, etc. found gnits@ models and
artificial intelligence are part of this concept. Intgarar, the K parameter and its
values are not probabilistic concepts; we do not asdinate probabilities are
associated with what the actor takes to be so, rairttfat any rules involving
probability calculations, such as Bayesian calculatians or are not appropriate
models of the K parameter values.

Competencies and skills are not the same concept. Cemaes are a parameter
of behavior, whereas having a skill is a Personal Chewmatic, attributable on the
basis of having observed the individual engaging in a &cmuit range of
behaviors, in a wide enough circumstances. Skills ayai@d by having had an
learning history involving behaviors requiring the relevant petencies.

The value of A is a single state of affairs, as withRradigmatically, the value
of A is the same as the value of W, i.e., in the ghgra case P achieves what he
sets out to achieve. However, as noted above, aataffairs may be comprised
of several other SAs, so it may be that what is aelies a complex state of
affairs comprised of other related ones, which may neeckssidg — side effects,
unintended consequences, or simple errors. What is achisvéus single,
overall, state of affairs A, with various constituenilhe formal structure of states
of affairs is greatly elaborated Ossorio (2005) and (Jefff¥.0a). For example,
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in the case of buying fire insurance, A is having protectowl the state
colloquially referred to as “peace of mind,” a fact tlsatiniversally recognized
and acted on by sellers of home insurance.

While the values of the W, K, Kh, and A parameterthim above examples are
ordinary English phrases, the Intentional Action djEation of a behavior is not
simply a discursive exposition arranged in a particulaly.w The common
language locutions specifying the parameter values are fidesitof states of
affairs (or a process, in the case of the P paramdédeice so identified, these
locutions may be used as formal names in the fostade of affairs system
(Ossorio 2005, Jeffrey 2010a, Jeffrey 2010b, Jeffrey 2007). dtersg using
formal state of affairs representation, additionalial names may be used in
addition, such a PF100, ProtectedAgainstLoss (a style foumdbda®rn computer
programming languages), W100M, Z33.1, etc. As with behavieif,itmost
states of affairs cannot be formally defined, but theay loe articulated, using the
approach of identifying a state of affairs by name and furspbecifying it by
specifying its constituents and their relationships, again nayne. This
methodology is discussed at length by Ossorio (2005), andufated in a
mathematical style in Jeffrey (2010a). The central ephis that an actor acts to
bring about a state of affairs, which can be identifiedabgame, a common
language expression that serves to identify it, whetdheot it can be defined in
the classic mathematical sense.

In contrast with virtually all other current conceptualians, W and K do not
denote anything “internal,” such “internal states,” “coeitstructures,” “mental
objects or processes,” etc. They also do not denayephlysiological state,
structure, or process, including neurological or hormonals. K, for example,
identifies what the actor takes to be the case andishiactions he is acting on,
not a “state of mind,” thought process, mental consteict

The parameters provide the logical link necessary for gdaion-reductive
neuroeconomics and other neurophysiology. They formapecify how
discovered neurophysiological processes and stateslatedréo what the actor
does in the real world, i.e., his behavior. For examgmbe may investigate what
neurological processes and structures are involved in ramognnstances of
concepts (K parameter), what neurological structurespamcesses are involved
when an individual is presented with an opportunity to getesioing they value
(W parameter), etc. It is not the case, howevat, ttiese processes and structures
are constitutive of the behavior or any aspect of lteothan the P parameter, the
steps involved (which, as articulated below, can be destrin terms of sub-
processes, sub-sub-processes, etc., in the usual way).

The Kh parameter is responsive to the need to addressachehht persons
commonly do things — that is, engage in behaviors — forlwilve cannot specify
a procedure, and in many cases for which no procedure habemreispecified,
behaviors which we customarily say they “learned how'kapow how” to do. A
major league baseball player can routinely hit a bakebat the fence in batting
practice; a trained physician can diagnose many diseagk a high degree of
accuracy; some investors can select a basket of sesurithose collective
performance far exceeds that of a randomly selected tbagieevalues of the Kh
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parameter are the states of affairs the actor leasdmpetencies to bring about,
but not via a procedure. Physicians do not identify a deseascondition by
engaging in a procedure (though they may engage in proceducbsas getting
test results, before they make the diagnosis); fiahranalysts do not select
securities by engaging in a procedure (though they may enggm®dedures,
such as studying a company and an industry, before thethmkelection).

The traditional formulation of this kind of fact has be® assume that
there is an “unconscious process” doing the calculatidihis methodological
assumption is seen clearly in the writing of KahnemanTamaisky (1974, 1986,
2000), in which they explicitly describe decisions in teahBayesian probability
calculations and flaws in how those calculations aeied out. It is almost
universal, for example, to refer to choice as a profébaneman and Tversky
2000, p. 32). The intentional action formulation delibdyatefrains from making
such assumptions, taking the most conservative apprpashible, namely,
incorporating only what is observable about a behavidherathan including
hypothesized “mental processes.”

 The P parameter, the observable “behavioral episode”rtorp®gnce, itself has
extensive structure, specified by a Process Descriptiesof@ 2006):

— The Stages of the process, a task description of the steolved in a process

— The Options for one or more stages: alternative prosdsse produce the
same outcome of a Stage

— Constraints on the occurrence of a Stage or Optioterms of the occurrence
of some other Stage or Option, or on some object fwitiay be a person)
involved in the process having some attribute.

— The logical roles in the process, which Ossorio tdftesnents

— The actual Individuals that may serve as each of tem&hts

— The Eligibilities of each individual to be each Elemewhich include
governing rules

— Versions, the actual sets of Stages (and Options foagethat may occur
and be considered to be occurrences of the process.

* The Eligibilities parameter encodes the precise chamgeate of affairs that is
accomplished by buying a lottery ticket: a ticket-holdeeligible to win the
lottery.

* An important point for our purposes here is that whatally occurs is the
instantiated versiorof a process. Thus, a complete specification of cinah
behavior is specified by specifying the values of the |A petarsand the
instantiated version of the P parameter.

» Personal Characteristics are a parametric analysigeoiays in which persons —
economic actors — can vary. The direct connection teawer is that 1)
sometimes a behavior reflects one or more charatibsrof the actor, rather than
the circumstances, and 2) observed patterns of a kihdhavior give a describer
reason a ascribe a characteristic to the personaufiotis investor, for example,
is one who repeatedly and regularly chooses the cautigestment option, when
presented with the choice.

Where does money fit?
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Our purpose here is to formulate a new paradigm fonaoacs, not discuss behavior in
general, and we therefore must identify where morsyiriithe conceptual framework.
Money appears in Intentional Action in several places:

1. Money may be a constraint on the occurrence of a Stage therefore on
engaging in a practice at all. Since practices are padther, larger, behaviors,
this represents the common situation of having an ingrfiiamount of money
to complete a small but necessary step in a largervioehgreventing it from
taking place For example, a new university graduate wantake a job as a
programmer, to engage in the larger behavior of deciding ocareer, but lacks
money to pay for gasoline to get to the job, which is 100@sraway. Unless
remedied, the “small” amount of money prevents theioeace of the behavior.
This is the issue of credit and capital, an issue atlyr®f extreme micro- and
macro-economic interest a number of national economfethe West. For
impoverished people, this situation is a common fatfeof

2. Money may be a constraint that determines which versiothe behavior is
engaged in. Consider, for example, a couple celebrétiig anniversary. This
may be done in a number of ways: going out to dinner, takioiguise, taking an
anniversary trip, buying gifts, etc. Which one is doneoisstrained by the money
available to the couple. Further, the particular versibthe behavior is similarly
constrained: the cost of the particular restauraatsey trip, and so on.

3. Personal characteristics including values, traits, atuded styles related to
money affect the behaviors a person will choose andvémsions of it, as
illustrated by the anniversary celebration example. Famgke, a wealthy but
extremely frugal person may go to a cheaper restauramgl¢brate than will his
poorer cousin.

4. The traditional “medium of exchange”: referring to te&ucture of the P
parameter above, behaviors involve actual existing “thigigslividuals) serving
as Elements in the performance of the behavior. Ifetherno version of a
behavior for which the requisite Individuals for the reénts are present, the
behavior cannot occur. In the behavior of baking a fpiegxample, there are
Elements including ingredients, pie, baker, oven, pieepland so on, and there
must be actual Individuals to fill each role, or théndgor of baking a pie does
not occur. In many purchasing behaviors, money is an Elenmenthe
specification of the P parameter, and there must betaalamount of money to
serve in that role, or the behavior cannot occur. 3jhecification of the P
parameter may involve a note, bond, or other promispalg in a particular
amount. The specific instrument is then an Individealiag as an Element in the
Performance, and as with the simpler case of tleetdmedium of exchange there
must be such an Individual for the behavior to take place.

5. The amount of money a person has — their wealtla-Pisrsonal Characteristic of
the person. As articulated here, the value of monegntindividual is that it
providespotential for behaviara given amount of money affects the potential for
engaging in some set of behaviors, and crudely speakindprtex the amount,
the larger the set of behaviors.
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The logical relationship between money and behaviorea$ known. Kahneman and
Tversky (2000) state, “Any discussion of the utility funatiof money must leave room
for the effect of special circumstances of preferendeor example, the utility function of
an individual who needs $60,000 to purchase a house may reveateptionally steep
rise near the critical value,” acknowledging the direannection between money and
behavior. However, they continue in a way that revagisofound and fundamental flaw
in their analysis and more generally in the conceptadfies in their work and in the
traditional paradigm of economics: “...the derived value lifyti function of an
individual does not always reflect ‘pure’ attitudes to mgrence it could be affected by
additional consequences associated with specific amouifitse’ flaw is thathere is no
such thing as the pure value of monagr a “pure” attitude toward it. The value of
money isalwaysthe valueof a specific amounfor the specific persoin the specific
circumstances of their life at that momentAttempting to identify the “pure” value of
money is analogous to attempting to identify the “puredpghof a triangle: there is no
such thing. There are specific values of specific anglddengths of sides. At best, the
attempt to define the “pure” value of money may be amyteo find some value that is
the average over a particular population with a speringe of circumstances, but this is
no more a pure value than an average value of the anfgéeseatb of triangles is a pure
angle value.

Buying fire insurance and buying a lottery ticket have $ngnificance of protecting
oneself from catastrophic harm and making possible a crasfirovement in one’s
position in life, respectively. We noted that these r@icognizable as behaviors — things
people do — but we have not yet addressed two importartedelguestions: 1)
Recognizable by whom, and 2) What behaviors are availabbe the values of the S
parameter? How do we know, for example, that by buyirgttary ticket P is not
engaging in giving to charity (a different larger practicefhese questions will be
addressed in Section 1V, Communities, below.

Partial specifications

Full specification of an actual behavior requires sjpEtibn of the eight parameters of
Intentional Action, but this does not mean that only detepspecifications are used or
are correct. Many ordinary language descriptions of behave partial specifications,
omitting one or more parameters. “P bought fire inswame such a description: the
locution indentifies only | and A, but nonetheless ttfess a recognizable behavior; on
hearing the sentence, “Jane bought fire insurance”, wedask, “What did she do?”

Ordinary language does not, however, have standard limgtnsarkers” for one kind of
specification or another. It is having the fully spiecifparametric form that allows the
identification of the kind of description being used, bynparison with the full one. It is
sometimes useful to identify various kinds of behavior dasen such as the
achievement description (specifying only A), performance dagmni (specifying only
P), and so on (Ossorio 2006). “P bought fire insurance™Rrabught the security” are
achievement descriptions; “buying the fire insurance” angyifig the security” are
performance descriptions of the respective behaviors.
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While a partial description such as an achievement géseriis not defective, iis
partial, and like any partial specification it may be @mesly misleading if the partial
description becomes accepted as “what is really goirglorsuch a case thaspectof
the phenomenon the description refers to may come sedieas the entire phenomenon.
When this happens the partial phenomenon becomes the dbstudy, and the omitted
aspects become uncontrolled variables and “outside inflagnthis is precisely what
has happened in economics: the focus of study has becanexical measures applied
to some, but not all, aspects of the A parameters Sihiation has not been repaired by
current behavioral economics. The form of behavior daswn used virtually
universally is a particular kind of partial description, mtomplete achievement
description(IAD): a description referring only to the direct oatae of the Performance
aspect of the behavior. “P buys X at cost C,” idezdithe achievement of having X and
C less total wealth, but omits all other aspects &f behavior, particularly S, as
illustrated by “P buys fire insurance” and “P buys &elot ticket.” Gambles and
analyses of them in terms of numerical utility aresprging and analyzing IADs of
behaviors. We saw earlier that the appearance of pamadwying fire insurance as well
as lottery is due to using IADs and in particular tofthieire to consider the Significance
parameter of the behaviors.

Intentional Action and gambles

Let us see how Principles 1 and 2 apply to the gamble, aedesed routinely to analyze
economic decisions. A gamble defines an experimentisha choice between two or
more options, each of which is a partially specifiedawor. In the simplest form, each
behavior specifies only the outcome and its probabMiyKh, P, PC, and S are omitted.
For example, the classic Allais paradox consiste@fdollowing two experiments:

Experiment 1 Experiment 2
Gamble 1A Gamble 1B Gamble 2A Gamble 2B
Amount | Probability = Amount | Probability Amount @ Probability = Amount | Probability

$1M 89% 0 89%

0 90%

$1M 100% 0 1%

$1M 11%

$5M 109% $5M 109%

Each choice defines a particular behavior. BehaviofdrAexample, is:
° I = P
* W: having $1M more money
* K: $1M vs. other amounts; winning vs. other things; certaifityetting $1M
e A: P has $1M more money
* Kh, P, PC, S: omitted

Or, using® to indicate “omitted” or “null value,”
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¢ Behavior 1A = <P, W, Kia, 0, 6, Aja, 6, 06>

While it is straightforward to specify the behavioe. ithe 1A parameter values, for
Gamble 1A, the other cases are not, due to an impatdtiety of what the parameters
represent. The IA parameters represent what the wetuts (W), what distinctions he is
acting on (K), the significance (S) for the actord @ao forth. In particular, consider
Gambles 2A and 2B. The experimenter presents the »&wasg an 11% probability of
winning $1M and 2B as 10% of winning $5M, and therefore is distihgugsbetween
10% and 11%, but this do@®t mean that the actor acts on the distinction of 18% v
11%. Whether the actor makes the same distinctiotizeasxperimenter presenting the
gambles depends on the personal characteristics afctbe Unless the subjects of the
experiment have had specific learning histories, one wouléxpect them to distinguish
between probabilities of 0.10 and 0.11. It is substantiatlye common to for actors to
make distinctions such as, “very unlikely — unlikely — raifl-half — likely — very
likely,” and in fact the empirical data on choices lbjscts presented with these
experiments is consistent with subjects not distirigngs between probabilities 0.10 and
0.11 in these behaviors. Historically, humans used gasceich as “probably” and “far-
fetched but possible” for millennia before the developn@nihathematical probability
theory, and because so many events in the real worldeepiing on such concepts it is
reasonable to suppose that an ordinary person, such agparnmental subject in a
behavioral economics experiment with no other trainingcampetent in their use.
Imagine, for example, a person in any ordinary environr(sdial or natural) unable to
act on the distinction between “probably” and “unlikely.”

This is a very common methodological error in behalieconomics: failing to verify
that the distinctions the experimental subject isygabn when they answer a question are
the same as those the experimenter is acting orkingag. This is discussed in more
detail in Jeffrey (2010).

The Allais paradox will be further discussed in Sectibnin which we examine the
concept of choice.

Section lll Choice, behavior, and reasons

Principle 3: Human behavior is deliberate action. In the paradigm, and almost the
universal case, human actors know what they are damagywant to do it. This situation

is captured technically via specifying that the values ofthand K parameters in the
Intentional Action formulation include the behavior thdividual is engaging in.

The K parameter of Intentional Action represents wthe actor knows, i.e., the

distinctions he is acting on and what he takes to dedlse, with a list of formal names,
and the W parameter identifies, also by formal namet Wigaactor wants, i.e., the state
of affairs he is acting to bring about. By having Wd &€ include the (name of) the

behavior, we obtain a formal representation of aardatowing what they are doing and
choosing to do it.
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For example, buying a lottery ticket is deliberate act®ohuyer wants to buy a ticket and
knows they are doing so. The Deliberate Action desenf buying a lottery ticket is:
* W: buying a lottery ticket; to have the actual possibiityvinning $100M
 K: buying a lottery ticket; a lottery and something elselotéery ticket vs.
something else, the dollar cost of the ticket, thectffe cost of the ticket, the
possibility of winning $100M.

Principle 4: People act on their reasons.We noted at the outset of this article that
“rationality” has been defined, in economics and maadly as acting in one’s self-
interest, as quantified by expected value. More recéntigs been used to refer to the
fact that when presented with gambles a number of faatside the gamble itself
influence the choice: framing, mental accounting, thdoevment effect, and social
influences being the most significant. Ariely (2008) egéfies the use of the term in the
broader sense, namely that persons are controlled dégt®fieyond their knowledge that
drive them to do things that do not reflect the “realue of the different outcomes.

There is a much older concept of rationality, stretchiack at least to Aristotle, that we
use and formalize here. That is the concept thatantypical situation people have a
number of reasons to do different things, many of whbantflict, and their choice reflects
the relative priority that the various reasons havelfe person. In this sense persons are
completely rational all of the time: they always$ an the reasons they have, in ways that
reflect their traits, attitudes, knowledge, and statihattime. A behavioral choice that
appears irrational appears as such only because traimit including the actor’'s
reasons, has not been sufficiently articulated imseof the circumstances as perceived
by the actor and the reasons each circumstance givactbe. The appearance of
irrationality, the theme of this article, is due toving an incomplete specification of the
actor’s circumstance and the reasons those circooegagive him to act. We noted
earlier that the Friedman-Savage “paradox” is the lresti insisting that single
characteristic, “loss aversion,” defined on a matheabhtmodel of an actor’s self-
interest. With the concepts of deliberate action andomrs we present a complete
formulation of what is actually happening when an actorasak choice, and thereby
show exactly what the dual principles of loss aversioah expected value omit.

All choices of behaviors are made in light of all thdividual's reasons to engage in one
behavior or another. A reason is a “ground for actitimt is, a state of affairs that
carries tautological implications for action — to engéagéo refrain from it, to find out
more about it, etc. An actor values some statesfaifsver others, and that value may
be of four distinct kinds: hedonic (what is pleasuralpeddential (what is in the actor’s
interest), ethical (what is morally right or wrong),daasthetic (what is appropriate,
including acting on relationships the actor has with opleesons or things, or artistically
valued). Or, less formally, circumstances give a persason to act, and those reasons
may be multitudinous and conflicting. The relationshipezEsons to action is somewhat
similar to that between forces and motion of an dbgdorce on an object will cause it
to move in the direction of the force, unless theranether force acting on it. If P
recognizes that behavior B has outcome A, which he valuesyill engage in B, unless
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he has reasons to do otherwise — such as recognizing anumiyotd do B’ with
outcome A’ which he values more highly.

Further, for a given individual, different reasons hditerent priorities or “weights.” A
cautious individual, for example, may refrain from buyingeaurity with high potential
returns if he takes it that there is substantial nghkile a risk-taker would not. The
pattern of priorities that reasons have for diffeiedtviduals is a major type of Personal
Characteristic, as the “cautious” and “risk-taker” cheadzations illustrate.

The relationship between outcome-based economics (homoomicus or current
behavioral economics) and the behavioral paradigm tstheavalues of the W and A
parameters of the behaviors are circumstances, analines those circumstance have to
the actor constitute reasons to act in one wayother. The articulation of the behaviors
is the “full story” of which a specification of outcomés an incomplete version. The
choice of outcome X is in fact the choice to engageehavior B, whose outcome is X,
of the behaviors B...,B, that could be engaged in.

Thus, a decision is not a process; it is a state afraffnvolving behaviors, reasons to
engage in each, and the fact that one behavior wadlgatoae. The phrase “decision
making process,” is an unfortunate misnomer, based aa phieri assumption that there
“must be” a process that produces the choice. Theadabéacts are that 1) actors choose
to do one of the things they could do, and 2) some adtosme circumstances, do
other things before they choose their behavior — evaloahsequences, get additional
information, examine their priorities, etc. That & & process that produces a choice; it
is what sometimes occurs when people make choiceséetavailable behaviors. (This
does not mean that neurophysiological events do not odeein actors make choices,
nor that the study of those events, processes, amctises is in any illegitimate. The
substantial data about what occurs in the brain when paopleresented with a situation
requiring a choice is precisely that: data about processgstructures in the brain when
the individual has a choice of what to do. All suchadatcorrelative: it states thatien
subjects do task T, neurophysiological event E occurs.)

The relationships between circumstances, reasonshtseignd the decision can be
represented in the following schematic, the CRJ diag€@sadrio 2006, p.228):

Circumstances Reasons Periorities

< e Ri ~ wi
C2 R x
. \ . W2 D =J= & = <l, Wk, Kk, Khy, P, A, PG, S
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Cm Z °

——R

B2 = <y, W, Ky, Khy, P, Ay, PG, S>
Wh *

n
.

BZ = <IZ! Wn, KZ! Kth PZ! AZ! PQ! SZ>

Figure 1: Circumstances, Reasons, and Judgment
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(The possible behaviors arg.BB, because there may be more than one reason to do or
not do a given behavior.)

The diagram incorporates the behavior parameters fdr efaB,...B, to represent the
fact that a difference in a single parameter denoteemeaht behavior, and therefore a
different choice. In particular, the S parametereisy important in understanding choice
in economics, as we saw with the lottery ticket examflbee parameters articulate how
it makes sense to say, “P is buying a chance to malegos improvement in her life.” A
similar case is the one due to Abelson, a psycholagistgave a counter-example to the
notion that incentives are always why people do whey tto: he (Ableson) visiting his
granddaughter, for the sole purpose of “doting” on her @ell996). As we noted
briefly above, one kind of reason is esthetic, anel kind of esthetic reason that having
relationship R gives an actor reason to engage in sehviors and refrain from others.
Having the relationship “grandfather-granddaughter” gives gdmekeason to visit his
granddaughter. The specification of this behavior thegefiocludes the specification
S="visit granddaughter”.

Many behaviors are purchasing behaviors, in which some goseedrarce is purchased
for money, and neither the buyer, seller, a third psetying a price, nor an economist
studying a market knows the significance of the purchades i3 virtually always the

case, for example, when a provider sets a price for a gvblguyers. (The clearest
exception may be certain segments of the healthvar&et. The significance of, e.g.,
cancer surgery, is known to all.) Because of this, ts of a good or service may be
much less than the value to a particular actorfotfexample, Abelson pays $10 for a
taxi to get from the airport to his granddaughters homés getting much more than $10
value. A market price is the effective aggregation ofvddae of the item to all potential
buyers, that value being the value of the behavior onk@fsathe item makes possible.

As the diagram indicates, a particular circumstance pnayide more than one reason.
While the priorities may be modeled as numerical va(tiess the term “weights”), a

behavioral priority is not numerical concept, and iathcrelative priority, not absolute
values or quantities. The lines between thar@;, and the Rand D, indicate only the

logical relationships between circumstances and reaaads between reasons and
behaviorsnot steps of a process.

That there are four kinds of value, not only one, has itapbimplications for economics

as it has been mathematically formulated heretofoBecause there are four distinct
kinds of value, value is a 4-dimensional vector, notaas. The axioms of expected
utility — completeness, transitivity, convexity, and ipededence — are all therefore
invalid, because one cannot order 4-vectors. Mathertigtitais means that a series of
behaviors with outcomesi1AA,, ... traces a curve in 4-space, not a progression on the
real line. This is the mathematical form of Mill's @pgation that economics “makes
entire abstraction of every other human passion owvmot
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That a person has an object, or has purchased a sesvastdte of affairs, and thus all
the development above applies to traditional econarhmices. However, states of
affairs are a much more complex and wide-ranging cortbaptthis. In particular, as we

saw with the purchase of the lottery ticket, that ¥bimg is possible is itself a state of
affairs. (This is not to be confused with probability;say that X is possible is to assert
nothing as to the probability of X, and in particular gt not to assert that applying

probability to X is valid at all.) To say something is gib& is to say that there is some
actual process or event that can bring that stat#asfsaabout.

The Allais Paradox revisited: numbers and Significance

The Allais experiments showed conclusively that exgebattility was not an accurate
model of human choices.

When asked, most people choose 1A over 1B, reflectigig dissessment that the value
of the outcome of 1A is greater than that of 1B, tleey had stronger reason to choose
Behavior 1A than 1B. We noted in the discussion ofigdaspecifications above that
utility is defined on the outcome of the behavior, omittall other aspects, including S.
It has been intended as a measure of the value to thenpef the achieved state of
affairs, in this case of 1A and 1B. Comparing utiliti@s,currently done, is comparing
numerical measures defined on seriously incomplete deeasptof the actual
phenomena, in particular descriptions that omit the aspest important to an actor and
therefore whose inclusion is most important if the geahathematics representative of
actual economic decisions: the S parameter. Persbosbuy lottery tickets know
exactly why they do so: having a lottery ticket makes iptesa massive improvement in
their life circumstances. Basing utility on incompletehievement descriptions,
incorporating only those states of affairs whose valaebeanumerically measured, is the
phenomenon to which Mill was speaking, namely, that ecarsoaddresses only those
aspects of human behavior devoted to acquiring wealth.ufllitg of a lottery ticket, for
example, is defined as probability of winning times u(amaariie won), not u(new life
circumstances).

The value of a utility measure depends on how carefaéycbrrespondence between it
and actual value, including S, is maintained by the expeteneand analyst of
experimental results. Numerically the utility of thetcomes of 1A and 1B are u(1M) and
0.01*u(0)+0.89*u(1M)+0.1*u(5M). If u(1A) and u(1B) accurately represbatvalues of
these outcomes, the choices show that

u(1M) > 0.01*u(0) +0.89*u(1M)+0.1*u(5M). (D)
Subtracting the tem 0.89*u(1M) from each side, (1) yields

0.11*u(1M) > 0.01*u(0) + 0.1*u(5M), or

or -0.01*u(0) > 0.10*u(5M) — 0.11*u(1M) )
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Formula (2) represents the value u(0) as having 10 timesttigational effect as the
difference between the 10% chance of winning $5M and anctit¥tce of winning $1M.
Allais noted that this was implausible, an assess®eemed by Kahneman and Tversky
(1979), in work leading to their introduction of the prosgenttionz(p).

However, Kahneman and Tversky’'s work is not based ercldssic Allais experiments,
but rather on a series of experiments which they tesatquivalent. In particular,
Kahneman and Tversky make the following two assumptions:

1. They drop without comment the utility of winning notipjrwhich is to assume

that u(0) = 0.
2. They greatly reduce the amounts to be won, from $1M andd®2400 and
$2500.

Here we see the impact of analysis based on achienafescriptions, in particular the
omission of the S parameter. Omitting S yields cowffabf distinct behaviors, as we
shall see below.

Is u(0) = 0?

Since utility is defined as measuring the value of theaue, it is trivial that u(0) = 0,
but examination of S shows that the simple numefalrepresents a seriously deficient
picture. The outcome of the case of winning nothingas Oy it is the loss of the
possibility of being rich. Winning nothing is one possibleule®f Behavior 1B, a
constituent of the state of affairs resulting fromasing Behavior 1B (the others being
winning $1M and $5M). The larger behaviors the subject is engagipg engaging in
1A or 1B are:

1. Behavior 1A-S: Making a great improvement in their dificumstances, or

2. Behavior 1B-S: Accepting the offer of tip@ssibilityof a great improvement in

their life circumstances.

In other words, by choosing Behavior 1A, a subject chots®e rich (that is to say, the
state of affairs whose customary name is “being richf)ereas by choosing 1B a subject
chooses the state of affairs comprised of the posgbibf being very rich and of having

no additional wealth.

Kahneman and Tversky (1979) argue that the carrier of ulishange in wealth, not
total wealth. It is neither. The carrier of utility value, to the actor, of the states of
affairs brought about by the behaviarcludingits Significance. Since choice is choice
of behavior, and behavior includes S, any specificatiorhefoiasis of choice, and any
numerical measure defined on that basis, that doeswclode Significance is defective
and misleading, an inappropriate model of choice by humansadthe numerical value
u(0) is defective in precisely this way: it ignores Siguaiice and therefore cannot be
used in any calculation intended to represent the basisechy human subjects.
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Is winning $2400 equivalent to winning $1M?

Kahneman and Tversky’s second assumption particularlyrdiies the importance of the
S parameter in experimental design. For ease of cosoparthe Allais and Kahneman-
Tversky gambles are:

Allais Experiment 1 Allais Experiment 2
Gamble 1A Gamble 1B Gamble 2A Gamble 2B
Amount | Probability = Amount | Probability Amount @ Probability A Amount | Probability
$1M 89% 0 89%
0 90%
$1M 100% 0 1%
$1M 11%
$5M 10% $5M 109%
K-T Experiment 1 K-T Experiment 2
Gamble 1A Gamble 1B Gamble 2A Gamble 2B
Amount | Probability = Amount | Probability Amount @ Probability A Amount | Probability
$2400 66% 0 66%
0 67%
$2400 100% 0 1%
$2400 34%
$2500 33% $2500 33%

For the K-T gambles, most subjects again show violaifoexpected utility predictions,
choosing KT-1A over KT-1B (Kahneman and Tversky, 1979). H@wethe Allais
gambles and the K-T gambles have very different Signifeafitie Significance of
winning $2400 or $2500 is, for most American students in 1979 (Kahnemén a
Tversky’'s experimental subjects) an increase in behaotential that could be fairly
considered substantial but by no means overwhelming: mingha car, paying rent for
year, paying one year’s tuition at a public university, dtocese are obviously significant
increases in a subject’s behavior potential, but are gquiadliously not life-changing, as
$1M in 1953 was.

Fruit flies and gambles

Gambles are a universal tool for decision analysis inn@mics and behavioral
economics. It is acknowledged that they are artlficia the way that laboratory
experiments are artificial, and that generalizatiorestilts of experiments based on them
is an important issue. Kahneman and Tversky (1979, p. xipssldising gambles, whose
“domain of application [to choice in real situations$dsrestricted and artificial,” stating,
“choice between gambles is the fruit fly of decisibiedry,” containing many essential
elements of much larger problems. They continue, “...wdysgambles in the hope that
the principles that govern the simple case will extencecognizable form to complex
situations.”
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Fruit flies have the role they do in genetics becaheg have the crucial characteristic
that makes them useful for studying genetics: sexual reprodu@y contrast bacteria,
reproducing by fission, lack it. What enables biologistslétermine that fruit flies and
not bacteria can be used to study genetics is that Istdolgave a specification of the
characteristics of organisms — the ways in which they @y — including mode of
reproduction, and can therefore identify which variabley fe omitted in selecting a
simplified case: weight, body dimensions, life span, eBecause of this, biologists do
not merely hope that the genetics principles they firltlgeneralize; theknowthey do.
Economists and behavioral economists have not beersimikar position because they
have not heretofore had a precise systematic afticalaf the ways in which human
behaviors vary, analogous to the ways in which organiemg and therefore not had a
precise and systematic way to identify how gambles daa not model choice of
behavior by actual economic persons.

Gambles cannot serve as the fruit flies of decisionrthbecause, as we have seen, they
omit crucial variables, most notably Significance. Afp¢ing to generalize from
incomplete achievement descriptions to actual behavidrbiest a matter for hope.

The significance of numbers

Mathematicians do mathematics; enginaggsmathematics. The difference is crucial.
To a mathematician, the elegance, beauty, and inteonaistency of the work are the
sole criteria; applicability to actual cases is irvalat. In sharp contrast, when engineers
use mathematics, they are continually aware of theciar importance of the
correspondence between the mathematics and the rdd! wogood deal of the training
of engineers is in exactly this arena. Engineers exathmespects of the real world
situation — its variables — and make sure the variablesc#maffect the outcomes are
modeled by the mathematics.

The central concept here is that numbersrdrerentlynot significant, and it is as true of
economics as engineering. In economics, it meanghbatorrespondence between the
numerical/mathematical model and the behavioral sitnasioof central and continually
ongoing concern. Unlike engineers, economists have laakedcessary resource for
ensuring that correspondence: a systematic frameworgpfeifying how behaviors can
vary, and the relationships between facts, reasonsylogh, outcomes, and value. The
articulations above constitute exactly such a framkwtirereby making possible the
precise articulation of the ways in which a laboratgtyation such as a gamble does or
does not represent choices in the real world.

Choice and Significance

The logic of choice of behavior (Principle 3) and saas (Principle 4) can be
summarized in the following:
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Principle 5: People choose what matters to thenBy “what matters” we are referring
to the value of theentire state of affairs that results from the action, including
Significance. To avoid misunderstandings such as the Yistothe tension between
rationality and bounded rationality, we emphasize tihatis a summary formulation. In
a bit more detail, people choose on the basis of sigmifie, subject to:

« Having the requisite knowledge, skills, abilities, and obthBersonal
Characteristics to be able to recognize the outcomeseofelspective behaviors
and assess their effects

* Their individual values, that is, their behavioral piies.

Choice is never on the basis of numerical measuoeitcbme; when numerical measures
are a good model, it is because the measure repredwttsnatters.

Section IV Communities

Social psychology, clinical psychology, organizatiopalychology, sociology, political
science, anthropology, and indeed every academic ottificieliscipline whose focus is
humans and human behavior recognize that every persome&rder of one or more
organized, cohesive groups of people, and that the indivedbahavior is intimately
related to their position in the group and the group’s priesigoverning conduct. The
connection between behavior and group membership is refldoteexample, in Mill's
references to “human nature as modified by the stai@é™@an in society.” The actions
of a person or population of persons cannot be undersiaefjuately specified,
modeled, or predicted without incorporating the relevaetisfabout the groups of which
they are a member, and how those facts are relatih@ toehavior. Such groups, which
we call communities,include families, businesses, ethnic group, nations, wainge
street gangs, military organizations, professions, chercheademic disciplines, and a
wide variety of others.

Further, a person is nqQust a member of a community; they occupy one or more
recognizable positions within it: father (in their famjlgpusin (in their extended family),
investment advisor (in a bank), Certified Financial Asal§n their profession), citizen
(of their country), deacon (in their church), respectednemist (in the economics
profession), Full Professor (in a university), etchisTstructure of positions and their
relationships is usually referred to as the “social stine¢ of the group.

An aspect of communities of particular importance to ragigm for economics is that
communities have principles governing choices to which bbeesnare expected to
adhere. An observant Jew will not engage in busineseeo8dbbath, Mormons do not
drink alcohol, Muslims do not charge interest (a facmdrmous macroeconomic impact
in Muslim countries). Recalling Principle 4 and Fig. 1, divect effect of a community’s
choice principle on actor choice is that it gives &lotor reason to engage or not engage
in a practice.
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A further, and central, aspect of the intimate refeiop between individual behavior and
the communities the individual is a member of, is tledtaviors are what group members
do asmember of the community. A physician diagnosing a patgeatting as a member
of the medical community, in the position of physician;investor is acting as a member
of the investment community, in the position with thamea similarly with a financial
advisor, a hedge fund CEO, and so on. In other words, thesierange of behaviors
available to members of a community.

As Ossorio did with behavior, Putman (1981) used the varicusynezable aspects of
communities to give a parametric formulation of theosmt of community, as follows:

A Communityis a 7-tuple <M, P, Cp, S, L, C, W>, where:

M (Members) identifies the individuals in the community.

P (Practices) identifies behaviors available to memlodrdhe community.
Following customary usage, the behaviors are termedsah&l practices(or
practices).

Cp (Choice Principles) identifies states of affaiedated to Practices that are
grounds for choosing among practices or versions of aiggact

S (Statuses) identifies the recognizable positions ilCtdramunity.

L (Locutions) identifies the specific words and phrasssd by Members of the
Community in talking about what there is to talk aboutthe life of the
Community: events, objects, states of affairs, and ipesct

C (Concepts) identifies the distinctions on which Merlwdrthe community can
act.

W (World) identifies the community’s World, which includeli the states of
affairs that are or could be the case, everything thatbe done (the Practices),
and all the objects and their parts involved in any optiaetices.

As with the parameters of Intentional Action, sel/erhthe Community parameters
require some elaboration.

As with the IA parameters, each parameter is idedtifoy a name that is an
ordinary language locution, but which acts as a formal tiiem not a
“definition.” This is particularly significant in spdging Choice Principles and
World, as discussed below.

The Members of a Community are typically the humanslued, but they can
include any actor. In some applications it is usefut, dsample, to include
certain animals, and in technical implementations, inolydoftware simulations,
it may be useful to include some computers and software.

The Practices are what are commonly called “sociattiges” in the social
sciences. A practice is a pattern of behaviors; thtenmais described by Practice
Description format, in which each Stage or Option lehavior. Thus, behaviors
are Practices. A Community’s Practices encompasyténveg that a member of
that community can do, as a member of that communitiiodbh common usage
is to refer to actions done by a single person as bahand organized sets of
actions by two or more persons as “practices, the te@a@uivalent: one can say,
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“He did X,” or, “He engaged in Practice X.” (Combiningetmtentional Action
and Process descriptions results in a form termed thmlSeractice Canonical
Form in Jeffrey (2010a).)

Choice Principles refer to the aspect of community dften referred to in the
social sciences as “social attitudes” or “norms”. Thdgntify the priorities
Members are expected to demonstrate in their choiedatf to do and how to do
it, i.e., choice of practice and version of the prati In other settings, such as
organizations, Choice Principles are often referreavith terms such as “our
priorities,” “principles and practices,” “our philosophy,” carso on. Choice
principles are the direct representation of the widelgognized influence of
community membership on member behavior: choice princigles @ Member
reason to act, in choosing what Practice to engagewhat version of it to carry
out. They are a large part of what is often calledttoel’, both ethnic or religious
subcultures and organizational culture. Culture is ofteisidered “slippery,” i.e.
difficult to specify, in part because locutions commonlgduso refer to Choice
Principles do not refer directly and literally to behasifpractices). For example,
a major automobile manufacturer for many years had ac€Hgiinciple known
as, “Quality is Job 1.” This language cannot be taken llgetaut is an effective
identifier of a state of affairs having high prioritytime company: producing high
guality automobiles. In general, as previously, a sthédfairs is identified by a
name, but that name need not be a definition. Algmre@gously, while the name
is an ordinary language locution, it is treated as emdmame and may have
other equivalent formal names. This is of considerable ums technical
implementations of the concept of Community, such aspter simulations of
communities, including economic simulations.

The Statuses of a Community are all the positions ifisie by members of that
community, both formal and informal. “President”, “Semg “husband”,
“child”, “suicide bomber”, “respected leader”, “doctorfarmer”, etc., are all
names of positions in different communities. An impottlogical connection is
that each Status has associated with it certain ipeacthat are intrinsic to a
person in that Status, that is, practices done simplguse the member has that
Status. A person in that status will therefore alwhgsge reason to engage in
such a practice. The practices intrinsic to a states amalogous to a “job
description” for a Status; they are what a Member doeso other reason other
than having that position in the Community. Thus farnf@ns, doctors treat the
sick and injured, chess players play chess, and homesnsakep because it is
their “job.”

A Status represents a set of Eligibilities for behessiwecalling that Eligibility is
an aspect of the procedural aspect of a behavior). outithe requisite position, a
person cannot do the action, regardless of whether hbheg the necessary
motivation, knowledge and skills. As a result, a péssddtatuses in the
Communities of which they are members matter to thenihé paradigm case,
people act to preserve their statuses and to acquir@mesy and loss of a Status
is important — usually, a significant loss. (There @freourse cases in which the
person prefers to lose the Status, for example, whactiag the Status requires
actions the Member dislikes or has some other objetign
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Engaging in practices intrinsic to a Status is the tym@ a Member acquires a
Status. Consider, for example, a common scenagpeaial purpose task force is
created by identifying a group of members of a firm and ieng the purpose,
but not otherwise structuring the group. One member “takesge”: leading
efforts to define a clear vision of the goal along vatinciples to be followed in
carrying out the work of the task force and evaluating resciieating or deciding
on practices the members will follow in accomplishing therpose; and
identifying positions and responsibilities. That membeadsng as a leader, a
recognizable position with the task force, which is, greament by the task force
members of the practices, statuses, principles, and esatasCommunity. The
member who took charge has become the leader in thatotagk by engaging
the practices leaders engage in.

Conversely, certain behaviors can lead to a Member lasiBgatus. Consider
again the leader of the task force. If the leader esfu® participate in
discussions setting direction, resolving differences, ansuring that the task
force is making adequate progress toward the assigned lgoalr she is not
acting as a leader, and in short order will not haveS3tatus in that Community,
undergoing a degradation (as it is known in the sociahsegand as articulated
in (Ossorio, 2006) and (Putman, 1981)). In other words, toe¢fusngage in a
practice is itself a behavior, and certain behaviore lthe of effect the loss of the
relevant status — a degradation.

The Concepts of a Community are the distinctions shage Members of the
Community. They are the distinctions that may appsaspecifications of values
of the K parameter in Members’ behaviors, i.e., thecepts Members can, in
principle, act onasMembers

The locution “world” is used to mean a number of différdnngs in common
usage. Physical scientists typically use it to refethe world consisting of all
physical objects, whose ultimate constituents are suina particles (or tiny
vibrating strings, depending on which physicist you talk t&Y. contrast, social
scientists of all kinds typically use “world” to idefytihe whole whose parts are
the things, persons, relationships, states of affabjgcts, events, behaviors, and
everything that matters to a Member of the Communitgveryday usage people
often use it to refer to both concepts, sometimesdhtangeably. It is the latter
concept, sometimes called “the behavioral world,” teahdicated by the World
parameter here. A Community’s World is specified, ab wie other parameters,
via an ordinary language locution (and optionally, in tecrapplications, other
additional formal names) that identifies the singlemptex configuration
consisting of everything that is or could be the caseacalial and possible states
of affairs, all the Members and relationships betweesmtheverything the
Members can do (their Practices), and all the objectgads of them that have
any role in any of the Practices. The objects cambeght of as “co-extensive”
with the Community’s world, but are not constitutive iof The Community’s
World is everything a Member takes, or could take, to becéise, and therefore
can, in principle, act on. Common examples are tbddwof art, the world of
medicine, or the world of business. As discussed iffir¢ye2010a and Jeffrey
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2010b), a Community’s World is described in greater detail ggcifying its
immediate major constituents and their inter-relaops, in each case by name.

Whenever a person is doing anything, i.e. is engaging in behwvior, that behavior is a
practice of some community of which they are a memig®ne important special case is
the community whose Members are the set of all huth&uwnversely, every actor is a
member of at least one, and in practice almost alway® than one, community: their
family, their church, their neighborhood, their cirdé friends, their employer, their
profession, their religion, their nation, their ethtyicand so on, and any Community a
person is a member of gives them, via Statuses and CPoieaples, reasons to engage
in one or more practices of it. This logical relatiopsbetween behavior and practices is
articulated in:

Principle 6: Every behavior is a case of engaging in a social praa¢ of a community.

Further, examining the concept of Status and behavior, anduadl is always engaging
in a practiceintrinsic to some status he holds in some commueitier directly or
because the practice is part of an intrinsic practiceas on outcome that supplies a
necessary resource for the engaging in the practices iFhhe standard case of labor
economics: the actor does work for which he is not otlserwiotivated (or insufficiently
motivated), and is compensated with something of valuecajpimoney, which he can
use for other behaviors, some of which may be purchasinyibeha

Examples:

* In his study of the spread of birth control, Chattoe (2Qf8hts out that, even
with all other factors taken into account, the chaacadopt birth control practices
depends critically on non-economic factors such as gbtential-adopter’s
religion and devoutness, a clear example of a persamga@n one reason — the
Choice Principle of the Catholic religion — rathdéran another, namely her
prudential reason to use birth control.

* The brief list of examples of communities cited a theginning of this section
illustrates the ubiquity and centrality of communities m iadividual's life.
Chattoe’s example is a simple case. In fact, in tbedem world (and perhaps in
ancient ones as well) an adult is a Member of a nunobe€Communities,
frequently holding two or more Statuses in severaheifit, and each position one
holds give one reason to engage in a practice of the Qaityinvolved. Further,
and of central importance, these reasons often corfl&presentation of aspects
of communities that actors in a population of interest members of plays an
important role in modeling and predicting economically sigant behavior: the
more complete the specification of Communities in adeho the more
comprehensive the representation of reasons to actharefdre the greater the
potential for precision and accuracy of prediction.

* As Putman (1985) elucidates, organizations are Communiti@gganization is a
Community with a mission, the single Practice thattslbther Practices are part
of, at some level of detai. As Communities, organizeti have Choice
Principles that govern their Members’ choices of belravsometimes to the
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benefit of the organization and sometimes not. Thkentkefinancial debacle of
General Motors illustrates the impact on competitassnof following the Choice
Principle of having a high priority on short- and neam@rofit, rather than on
innovativeness. As this example also shows, in tee o&a large organization an
organization’s choice principles can have major macno@oic impact. When
an organization is characterized as “aggressive” or @wasive,” the description
is referring to one or more of the organization’s Chdirénciples. Further,
Choice Principles can change. Examination of the histbthe (formerly) Big 5
accounting firms shows that their Choice Principleanged dramatically in the
early 1990'’s, from placing highest priority on their auditinesponsibilities to at
least equivalently high priority on consulting profitsThé ways in which a
Community’s Choice Principles change, in particularsthaf a firm, is a
fascinating subject for empirical investigation.)

» A profession is a Community, and indeed it may be thatgoai Community is
what distinguishes a profession from an occupation.ofeBsions are often
characterized as “conservative,” “slow to changegnitfard-looking,” etc., and
while such language is sometimes a generalization aboat Rérsonal
Characteristics of the profession’s Members, sometimssn identification of a
Choice Principle, such as, “Woodworking is a fundamentabnservative
profession.” Woodworker’s Journal eZin003).

« A financial market is a Community, with Members, Pragjc Statuses
(institutional investor, small investor, analyst, advisetG.), Locutions, and in
particular Choice Principles that govern the behawdthe members. The value
of characterizing a market as a Community is that ines@ases investment
behavior by Members is responsive to Choice Principiébeomarket, not only
individual reasons and Personal Characteristics.

Let us see how the facts about a person’s life in amamity explain certain otherwise
puzzling experimental results.

“Would you do me a favor?”

Ariely (2008) describes an experiment in which a profeasks students, “Would you do
me a favor? | need some help moving some furniture fromapaytment.” The students
respond immediately in the affirmative. And yet, if ask&8dpw much would you
demand as payment for this task,” the students refuselgmirdemand an exhorbitant
sum. The experiment is taken to be a measure of vdilar dalue the students put on
their time and effort, a conclusion that appears inesdapblowever, it is inescapable
only if key variables are omitted from the descriptidrihee experiment: the facts about
the community the students and professor are members of.

By occupying the Statuses of Student and Professor irvarsity, the individuals have a
relationship, one which every student (and some profgssecegnize, the one called
“Professor-Student.” As with every relationship, somleabérs are consistent with this
relationship, some are irrelevant to it, and someviations of it. Doing a favor for a
professor is a practice in every American universitgnewnity, one which, again, all
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students and some professors recogag@ behavior. Because students, with a high
probability, will recognize this relationship and that rdpithe professor a favor is
consistent with it, they have reason to do the behavio

On the other hand, paying the students for their efforhawving furniture is decidedly
not consistent with the Professor-Student relationshiBy engaging in an action
inconsistent with this relationship, and consistent witloter one, the one called
Employer-Day Laborer, the professor in question getstheents to act on the second
(and thereby changes the relationship he has with tidersts to one more like the latter
(Ossorio 2006).) Acting on the Employer-Day Labordatienship, the students demand
compensation commensurate with doing an unpleasant taskdkie no other reason to
do.

The Duke basketball ticket lottery

Ariely (2008) presents a particularly instructive experimenblving tickets to Duke
University basketball games. He first describes theeplhasketball has at Duke:
“somewhere between a passionate hobby and a religiousenqe” and the basketball
ticket lottery. Because the arena is too small to tir@chumber of fans, students engage
in an elaborate practice involving going to the arena dajere a game, staying in tents
outside, and a representative of each tent having to aheekthin 5 minutes of a
randomly-sounded air horn. Further, for national changhg games, the student at the
front of the line at the end of this practice does notagetket, but only a lottery entry
that may result in a ticket. Those who win the Ilgtiget an actual ticket to the game.

He then describes an experiment he and a colleaguedcaut with Duke student ticket
holders. They contacted ticket holders and asked what giey would take for their
ticket, and contacted other fans who participated in ttierjobut not won and asked
what they would pay for a ticket. The usual situatio@a imarket is of course that some
sellers demand too much, some buyers offer too littieifosome proportion of cases the
buyers and sellers agree on a price. This was ndittheaase with the Duke basketball
tickets: the average price offered for a ticket was $17@jewthe average price
demanded was $2400, and no ticket holder was willing to seiviiat someone was
willing to pay. These results are quite striking, andrgjeeall for explanation. Ariely
accounts for the large difference in terms of emotiattachment and “imagined glory of
the game.” Further, he quotes self-reports by subjectl,asjc¢’'How can you put a price
on [defining memories of life at Duke],” illustrating ahet difficulty of behavioral
economics as it has been practiced: subjective repatsetbe used literally.

These results are customarily described, and are kdedcby Ariely, as an example of
the “endowment effect,” the fact that people value whay already own over what they
could get. The full explanation of the results, includiagreformulation of the

“endowment effect,” will be given in Section VI, aftéiscussing the distinction between
an actual state of affairs and a possible one, but the, @nd particularly Ariely’s

presentation of it, is an excellent illustration of tmission of important variables from
the depiction of an experiment. As is very commoneaonomics and behavioral
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economics, Ariely presents the context — in this cmegentire state of affairs involving
the place basketball has at Dukas€ontext of the real question, not part of the question
itself, an interesting but informal precursor to deifam of the real experiment. The
problem with such an approach is that in this case, and in otaeys like it, what is
called “the context of the experiment” is not contaktall, but is a crucial part of the
experiment, as much a part as, e.g., asking what a tieidder would sell for or
recording results. It is a truism, indeed a cliché, thahans are not rats, and know the
context, but methods from animal psychology persispsgchology and behavioral
economics, and this is an example.

The specific Community aspects of the ticket lotterigvant here are: 1) the Status of a
ticket holder in the Duke community, and 2) The practeg, specifically at Dukecould

be called “Going to the Championship Game,” a practie¢ is much more extensive
than the act of going to a basketball game. Thatipeakas the following structure:

Practice: Go to the Championship game
1. Get aticket
a. Go to the arena and stay there, days before
the game
b. Check in, when the airhorn sounds
c. Get alottery ticket
d. Find out who won
e. Getthe game ticket
2. Gotothe game
3. Celebrate after the game
4. Reminisce about the events leading up to and during
the game

Figure 2: Going to the Game at Duke

This elaborate and extended-time practice is an intrprsictice for a Fan — a Status at
Duke. Winning the lottery makes a Fan a Ticket-Holder, f@rdint Status that is highly

honored at Duke. Other Fans congratulate a Ticket-Hoddg@ress envy, talk about the
Ticket-Holder’s luck to the Ticket-Holder and others, aadforth. In short, being a

Championship Ticket Holder, and later an Attendee at ti@npionship game, are very
highly-respected and envied Statuses in the Duke community.

In addition, in the Duke Community, to sell a tickeatchampionship game is a serious
violation of the status of Fan; to do so is to degradesedhdrom Fan to non-Fan, a
significant loss of status in the Duke community.

Omission of the Community aspects leaves a behavia@iognist with little option
other than inventing theoretical concepts such as “enadtattachment,” an ill-defined
concept that is of little value in identifying exactly whatperson actually values.
Including them, by contrast, directs an investigator tarexea what other aspects of the
subjects’ World they find valuable — and would therefore deh@mpensation for — in
addition to the simple outcome.
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Section V Actual vs. possible

A Community’s World is a configuration of all that is @vuld be the case, for a Member,
asa Member. Equivalently, it includes all states of affainat are or could be the case, as
well as any and all events, relationships, behaviorsphjtts involved in them that can
be recognized that are recognized by paradigm-case Men@wtstypically by all
Members. It is important that a World includes stateaftafirs thatcould beso. Thus,
for example, the woman buying the lottery ticket recoggithat winning the lottery
couldhappen, and therefore that being rich is a state afsthat is possible.

There is a further distinction that is very usefutehdt is a commonplace that people
recognize some states of affairs are possible buskéda acknowledge these are not
something they would ever, under ordinary circumstant@sk eabout, work for, hope
for, or in fact take into account in their actions. ople will sometimes refer to such
states of affairs as “merely” or “theoretically” @iidle, and will often respond to a
guestion about such states of affairs with answers ssjcth suppose so,” or, “Sure, but
who cares?”

Additionally, individuals vary significantly as to whektey take to be the case, what they
take to be an actual possibility in their lives, and wtiay take to be merely,
theoretically, possible.

The importance of these facts for economics and betawdconomics is that people
value these kinds of states of affairs quite differenflp understand, model, and predict
choices it is therefore very important to identifyaetty what kind of state of affairs a
behavior brings about. Having $1M is an actual state afraffhavingthe possibility of
$1M or $5M is a quite different actual state of affaansgd we would not expect a person
to value a possibility the same as an actuality.

Principle 7: For any person, a particular state of affairsmay be actual, possible, or
merely theoretically possible, and is valued accordingly.

Merely theoretical states of affairs are those geaed by the person as logically
possible, but not something they take into account undinary circumstances. Their
actions will not reflect such states of affairs; dgg@ns of their actions in terms of the
relevant circumstances, reasons, and prioritieshaars in Fg. 1, will not include any
such states of affairs, precisely because they areconsidered relevant by the
individual.

An actual state of affairs is one that a person take&s account, i.e., that gives an
individual reason to act, that can be an item in theiSpation of the K parameter of
their behavior, and can appear in a CRJ diagram (Figf theo behavior. A possible
state of affairs is one that is recognized (K paramet® something that can occur under
current circumstances, and will therefore be actedsman actual possibility. A merely
possible state of affairs is one that is not actedunless some other event makes it an
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actual possibility. The hedonic, prudential, ethical, dhetgc value to an actor of any
given actual state of affairs is, in the paradigm cgeeater than the value to them of the
possibility of that state of affairs, which is greatiean that same merely, theoretically,
possible state of affairs. In view of the virtually ubtqus use of the language of
probability in economics and behavioral economics, tmess that the concept of actual
or mere possibility is not the same concept as probabilRrobability, as customarily
used, refers to a ratio of outcomes of repeated trileere may be some correlation of
usage of the concepts, but they are fundamentally eliffeand any such correlation is a
matter for empirical investigation. It could be, foample, that a probability of 0.001 is
highly correlated with mere possibility, in certain popiolas or communities.

The endowment effect

The “endowment effect” is the name behavioral ecostsgive to the phenomenon that,
in general, people value something more highly if they d{relaave it. The Duke
basketball ticket case discussed above is presentedddy As an example of this effect:
subjects would only pay an average $170 for a ticket, but wotlldaoept less than an
average of $2400 for one they already have. It appliegrtaally anything a person
owns: houses, free coffee mugs (Kahneman et al, 1991),wiewes etc. etc. etc.

The treatment of the endowment effect in current ehal economics is a good
example of the treatment of all the deviations fronocfessical value maximization
theory in current behavioral economics:
* It is considered an error, a cognitive bias that leads@mic actors to make bad
decisions
» It is considered a prime example of “irrationality,” adtors being influenced by
factors that “should” not influence them. Ariely, foraemple, describes it as “the
ills of ownership.” (It seems to us remarkable that bemmalVi@conomists
explicitly reject utility maximization as a basis feconomics but retain the
pejorative descriptions of behaviors that deviate from it
* No explanation for the effect is given, other than gosit an “emotional
attachment,” which is merely a metaphor restating thmes facts, not an
explanation.

Principle 7 explains the endowment effect and shows wisyribrmal human behavior,
not pathology. Owning something makes it possible for theeowm engage in the
behaviors for which that object is needed; it embodid&\ier potential. Owning the
object is therefore actual value. In the case of the Dkets, having a ticket has the
Significance that the owner is actuatlyrrently engaged in the practice of Going to the
Game, having completed Stage 1.e of Figure 2, a practice maoh extensive and
important in the Duke community than simple game atterela Money, in contrast, is
possiblevalue: onemayexchange it for a home, a ticket to a game, a coffeg, a beer,
etc., but those things, and the behaviors they make pmsaibl possible, not actual, until
the purchase has been made. The endowment effeiply shorthand for Principle 7 --
the fact that a person values the actual over theijpess
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It may appear that we have only “kicked the explanat@mdown the road” here: we do
not explain why persons value an actual state of affarer a possible one. A thought
experiment shows why — and why this is not merely the sutish of one non-
explanation for another. Imagine a person — the imagioglity maximizer no actual
person resembles — who did not place a higher value a@ahisy than on the money it
would take to buy a new one. Such a person would freathrange his car key for the
price of the key at a store, plus 10 cents as his prdtitat actor would, with some
frequency, find himself without his car key — and thereianable to go where he needed
to. This illustrates why actual is valued over possibluiadaneans the person can act to
bring aboutthervalued states of affairs, whereas possible does not.

Identifying Principle 7 as the reason for the endowmentcieffeveals an important
methodological consideration in experiments intended tostigate the effect: the goal
of the experiment is to determine something about thévelaalues assigned to actual,
possible, and merely possible states of affairs. Tterdsting question is not whether
there is such an effect; we know there is, becausgle®alue actual over possible. The
guestions worth investigating are the impact on pricekeéffect among various groups
for various states of affairs (not only object ownershgmd in investigating those
guestions, several other conflating behavior effects mistccounted for. We point out
this risk because the history of investigation of the endentraffect includes a number
of experiments that suffer from conflation effectsthe case of the Duke tickets, to sell
the ticket would be to degrade oneself in the Duke commuloising a highly valued
status, as well as the loss of the actuality of eimgamn the highly valued practice of
Going to the Game. Thus, $2400 is the average price a tickd¢r demanded to be
compensated for theholeloss, not just the loss of attending the game. Therexent
yielded good data on the average monetary value assignednbticket-holders, for
whom attending the game is @ossible state of affairs, but no information on the
proportion of the $2400 demanded due to giving up the actuality ofGoithe Game.

A different conflating effect is found in the famous Galncoffee mug experiment
(Kahneman et al, 1991). Half of the students in a classrat Cornell University were
given free Cornell coffee mugs, and then a marketedefar the mugs in the classroom.
The median owner was unwilling to sell for less tBar25. The conflating effect here is
that for a significant portion of persons in the Unitedt& today, to get something for
free isitself a significant value. Thus, for the students who reckihe free mug, they
were not selling a mug; they were sellingrae mug; the change in state of affairs
brought about by the behavior would be from owning a fremélomug to not having a
free Cornell mug; the experiment gathered data on théioeoh effect. Ariely (2008)
devotes an entire chapter to the phenomenon that pesdptewhat they get for free.)

A third such potentially troublesome variable is the relatignbbiween the thing owned
and the owner, referred to as the lkea effect: peopleswahat they have built more than
they value the same object purchased assembled. “Ithaiftis an expression of this
relationship, and such relationships are valued. Offengesne money in exchange for
something they have assembled therefore involves bathoptena: the greater value of
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real vs. possible states of affairs, and the greatkrevto an owner of an object with
which they have the I-built-that relationship.

Section VI Irrationality illusions

“Irrationality” in economics is problematical. Technigalit refers to decisions that do
not conform to expected utility theory, and as a techrigah of art there is no issue.
However, it also has a long history of use as a ppts@ concept, both within
economics and in the world at large. As Kahneman andsKyg1979) put it, “it is
assumed that all reasonable people would wish to obegxibens of [expected utility]
theory, and that most people actually do, most of tme.ti Perhaps because of this
assumption, “irrational” is currently used much moreabltg, both by economists and in
the popular literature. The subtitle of Arielysedictably Irrationalis illustrative: “The
hidden forces that shape our decisions,” forces that ma&etusationally, i.e., force us
to make decisions not in our best interests.

Various empirically observed effects and theoretical oot such as mental processes,
including loss aversion, framing, mental accounting, and diksee been added to
standard economics, but the resulting combination of iresap fact, cognitive
psychology, and expected utility theory amounts toeathplus a set of exceptions, not
a coherent whole. It is not broad enough to encompasslikerved behavioral facts.
Those facts include that (1) human preferences sat@fe f the axioms that define
expected utility theory (because value is a 4-vector, rsofatar, as discussed in Jeffrey,
2010a), and (2) humans choose behaviors, not goods, thatibong the state of affairs
they value, limited by what they take to be the casktleir capacities at the moment. In
this section we use Principles 1 through 7, which consténtentegrated set of related
concepts that does encompass the full range of olosdasts about persons and
behavior, to show that the various “anomalies” of belral economics are completely
logical — but the logic is the logic of human behavi@.,, homo communitatis, not homo
economicus.

The discussions of the Friedman-Savage “paradox” aneénbdewment effect showed

they are not paradoxical or irrational (other thanhe harrow technical sense of not
following expected utility theory). This was done by shayhow the phenomena are
explained directly by applications of the principles casipg the paradigm, not by

introduction of additional theoretical constructs. Theseciples are the principles of the
domain of interest to economists: economic effectd bot and due to persons acting in
the real world. In the following sections Principles k& used to show that the
phenomena studied in behavioral economics — loss avefioning, mental accounting,

biases, and “social norms” (as Ariely labels them)e-raot irrational, but are in every

instance a matter of persons acting on what they take tbe case in order to achieve
what they value — the very core of rationality.
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Loss aversion

Loss aversion refers to the general phenomenon‘ldsges loom larger than gains” in
decisions (Kahneman and Tversky 2000, p. 150). A loss of $1@asded as more
serious that a $100 windfall. Loss aversion impliesei@owment effect and status quo
bias (Kahenman and Tversky 2000). Kahneman and Tversky faenté phenomenon
via the concept of a reference structure, a set ofnerefe curves indexed to identifiable
reference states, noting that losses and gains areeasjblct to the reference state at the
moment of choice, though “reference state” itsetkiatively ill-defined. Loss aversion
neatly accounts for diminishing sensitivity (to lossgain), represented by the well-
known S-shape of the value curve (Kahneman and Tversky p0di4). Reference
states, for example, clarifies why the difference leetwraise to a $70,000 salary vs. one
to $60,000 one matters more to someone earning $40,000 thantib doeeone making
$50,000.

It was noted at the outset of this paper that currenabetal economics consists of
neoclassical economics with a number of experimgntadrified effects and factors
added, but without a theoretical framework encompassing. therss aversion is a good
example. Behavioral economics provides no explanatidmss aversion; it simply says,
“Actors are loss averse,” albeit in a mathematicahtdism. The formalization in terms
of reference structure and reference state is a faestdtement of the phenomenon, not
an explanation. Kahneman and Tversky (2000, p. 149) not¢hehaeference state may
be affected by current position (of goods), aspiratierpectations, norms, and social
comparisons, but no precise and comprehensive definitidmeakference state has been
possible because cognitive psychology does not include thessay concepts to
formally articulate the imprecisely-stated notions adpirations, norms, and social
comparisons. Any adequate formulation must, for exanmpdéyde the concept of status
in the world, a concept missing from cognitive psychol@yyce, as Principle 6 and the
Community parameters articulate, an actor’s place aoramunity matters, i.e., gives
him reason to act in certain ways, and people acgim 6f their reasons (Principle 4).

Principles 6 and 7, and careful attention to the valdetheo parameters of behaviors
involved in a choice, account for loss aversion. Theregice state is what the actor
currently takes to be the case — the K parameter.ifitlisdes the actor’s place in the
world, their Statuses in all Communities of which tlaeg a Member. Gains and losses
are gains and losses of behavior potential, frequentlygraodied in objects, and
includes actual, possible, and merely possible behavior gitdmiss may be a change
from actually having the good or service or, more gener&ifyying the behavior
potential the good or service embodies (as with the Dukestizd| tickets), or from the
possibility of that behavior potential to the merely tietioal possibility. The converse is
of course also possible: a merely possible state ofraffaay become an actually
possible one, and a possible state of affairs may be@mual. The value to a person
depends on the direction of the change and the valle state of affairs itself: having a
merely possible negative state of affairs become ambpbssibility is a change in a
negative direction and therefore what economistsidens cost to the person. If a lion in
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a zoo behind a 20-foot fence jumps that fence and lands é0fdden a zoo attendee, the
attendee’s situation has deteriorated: he is now inlgestanger.

Buyers at an auction sometimes pay a far higher poceuri item in “the heat of the
bidding,” a situation informally referred to as the biddensdering the item “theirs,”
described by Kahneman and Tversky as a change in refestatee The bidder has not
become psychotic; they know the item does not agtirlong to them, but owning it
has become an actual possibility, not a merely thieat@ne, and they accordingly value
that state of affairs over that of the mere posgibdf ownership. They bid to avoid the
loss of the actual possibility, much as the Duke ticl@tdrs demanded $2400 for a
ticket to the game to avoid loss of going to the gameafandtatus of Fan. In some cases
bidders see the object as “rightfully” theirs, a patéicistatus of the object, and bid in
order to avoid loss of an actual value, namely somethaugis rightfully theirs becoming
the property of another bidder.

Principle 6 is a reminder that, as illustrated in the disicun of the endowment effect
above, the “context” of the purchase, or the experim@nst always be identified and
articulated. By making a purchase, an actalhgaysengaging in a behavior that is a
practice in some community he is a member of, a behapiecified by the 7 parameters
of Intentional Action (Principle 5), one of the mastportant of which for economics is
the Significance parameter. Descriptions of choicesemms of “objective states”
(Kahneman and Tversky 2000, p. 157), i.e., owning a coffee mugyghavspecific
salary, having a commute of specific time, etc., are itcomplete achievement
descriptions discussed earlier, the incompleteness mésults in the illusion of
irrationality.

Framing effects

Invariance is one of the most basic axioms of expectdity utieory (Kahneman and
Tversky, 1986). It says that different representatidrthi® same choice problem should
yield the same results, i.e., preferences should nafffeeted by the description of the
options. Kahneman and Tversky (1986) show that it doebaidt noting that violations
of invariance are ubiquitous, and cite several examples:
* Choices between medical treatments are differengrdépg on whether they
are presented in terms of probability of mortality wrvésal.
* Choice of option depends on whether the cost of one the other is
presented as a discount on one or a surcharge on the othe
» Experimental subjects choose a sure gain of $240 over acPaifce of
winning $1000, but choose a 75% chance of losing $1000 over a gedfint
losing $750.
» Describing a tax policy as a tax exemption for childrea Zachild family or a
tax premium on a childless family makes a large diffeeein how subjects
evaluate the policy, extending even to judgments of desifaiiidy size.

Perhaps the most striking example of the failure of iavae is the following (Problems
5 and 6 in Kahneman and Tversky, 1986):
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Experiment 1: You are preparing for an epidemic that peeeted to kill 600 people.
Two programs are available to treat the disease.
* If Program A is adopted, 200 people will be saved.
» If Program B is adopted, there is a 1/3 probability thiaB@0 will be saved,
and a 2/3 probability that none will be saved

Which of the two programs do you favor?

Experiment 2: You are preparing for an epidemic that peeted to kill 600 people.
Two programs are available to treat the disease.
* If Program A is adopted, 400 people will die.
* If Program B is adopted, there is a 1/3 probability tltabne will die, and a
2/3 probability that all 600 will die

Which of the two programs do you favor?

In Experiment 1, Program A is chosen by 72% of the subjadide in Experiment 2,
Program B is chosen by 78%, even though the expected valiesmd B in the two
cases are identical.

These results are startling, virtually forcing one todbeclusion that the value attached
to the outcome is strongly biased by “mere labeling” -hnéaman and Tversky's
conclusion. Prospect theory accounts for the incorpeetlictions of expected utility
theory by postulating that outcomes are evaluated by l@2epmental process: one of
framing and editing and one of evaluation (Kahneman and Tyelid86). “Framing
effects” refers to the idea that a number of facédfesct the framing phase, and therefore
the eventual valuation of the outcomes, including sawms, individual habits and
expectations, and the wording of the presentation oflibée.

Experiments 1 and 2, and virtually all economics experigemive been stated and
analyzed in terms of outcome. Therein lies the problerheMa subject makes a choice
it is a choice between behaviors, including the largé&akior this one is part of. Stating
the experiment as a choice between outcomes obscerestinl situation: subjects are
engaging in a deliberate action, a choice between bebawagr depicted in Fig. 1.
Outcome is one of the 7 ways in which behaviors may varyis not that choice of
outcome is affected by factors that control mental @gsing; it is that the outcome is one
aspect of a practice of a community, and choice rsflak the facts of the situation (to
the best of the actor’'s ability to discern them). Theapeters of behavior and
community are not theoretical constructs, but enunersitof facts about behavior in the
real world. “Framing effects” is an explanation, idhetical language, of facts about
choices that do not call for explanation when thertutige of facts about those choices is
articulated.

Choosing between two apples and three oranges is chdosmg two apple®or buy
three orangestwo versions of the practice, “Buy fruit.” That i®tnthe case with
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Experiments 1 and 2, in which the significance of theaugs of the behaviors matters
greatly. Further, as every military commander with bamexperience knows, if you

condemn 400 soldiers to death, you become a commander wiemees his people to

death, ahighly undesirable Status, but if you command your troops to take on
dangerous but important mission and 2/3 die, you do not acguaie a Status. The

markedly incomplete achievement descriptions used to Htatexperiments produce
appearance of irrationality and the need to explain it.

Stated in language that makes the actual choice, not entyuticomes, explicit we have
the following:

Experiment 1: You are preparing for an epidemic that peeted to kill 600 people.
Two courses of action are available to you:
* Action A: Save 200 people by adopting Program A.
» Action B: Attempt to save all 600, knowing there is a 2i@nce all may die,
by adopting Program B.

Which action do you favor?

Experiment 2: You are preparing for an epidemic that peeted to kill 600 people.
Two courses of action are available to you:
* Action A: Condemn 400 people to death, by adopting Program A.
» Action B: Take a 2/3 chance that all 600 will die, knayvimere is a 1/3
chance none may die, by adopting Program B.

Which action do you favor?

Thus, Experiment 1 gives subjects a choice between vings of saving lives;
Experiment 2 gives them a choice between two waysoatlemning people to death.
That subjects make different choices in these two adigidifferent cases does not call
for explanation. There are no errors to be accountedhére, and no need for
hypothesizing a process for calculating an expected value.

What Kahneman and Tversky discovered is not the needeffacts” on a “framing
process,” but the power of seemingly small changes afiwg to change what is
actually portrayed, a power long recognized by noveliststspaénical psychologists,
ethnographers, linguists, computer systems analysts, aplit mpinion researchers,
among others. Kahneman and Tversky refer to the diftey in presentation of
Experiments 1 and 2 as “mere labeling” (“save” vs. “didig difference in presentation
of medical treatments (Kahneman and Tversky, 1986, Rmoh)eas “inconsequential,”
and the difference between the two presentationth@ftax policy as “seemingly
innocuous.” The differences in wording are highly conseqgaieribr they identify real
world behavioral choices that are very different, eteugh the possible behaviors have
outcomes in common.
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It could be argued that peopmbouldbase choices such as those in Experiment 1 and 2
on outcome alone, but that is an issue for moral pbgbers, not economists or
scientists. Outcomes are a subset of the circumetgreople base choices on (as shown
in Fig. 1); that additional circumstances provide othexsoes does not constitute
irrationality. It seems likely that different grouplspeople will assign different priorities

to outcome-based reasons, and that within a group thérbewsubstantial differences
depending on the kind of situation. A systematic emgliiitvestigation of this range of
facts would in all probability yield fruitful and inter@sj results.

Mental accounting

As with framing and framing effects, mental accounting asgbciated concepts such as
transaction utility were introduced to explain a certdiscrepancies between observed
fact and traditional economic principles. The discreanare due to two problematical
assumptions: 1) the same assumption that led to thessigcéor inventing “framing
effects,” namely that choice is choice of outcom& 2) money is perfectly fungible.
Mental accounting is a partial re-incorporation of sahthe facets of behavior excluded
by thea priori policy of analyzing only outcomes, and further limiting thosécomes by
treating all monies as a single quantity.

It is described by its inventor, Richard Thaler, as “tke¢ &f cognitive operations used
by individuals and households to organize, evaluatel keep track of financial
activities” (Thaler, 1999). Observing that all organizatibase a system of managerial
accounting for recording, summarizing, and categorizing sissed debits in various
categories, Thaler states, “Of course” individuals hodseholds need to do the same
thing, “to keep track of where their money is going andokepenses under control,”
and labels these presumed activities as mental accouAtiogntral concept of mental
accounting is that, as with managerial accounting botraoy to expected utility theory,
the assets and debits in the categories are not funggblesubstitutable across categories
(Thaler 1999).

Mental accounting may be summarized as consisting okinwds of assertions:

1. People distinguish between different kinds of finanekivities and associated
assets and costs; they do not consider assets totérehengeable across
categories; and they assess “where they stand” ddfeee to which they have
achieved or are in the process of achieving valued statefaofaincluding
possessing goods and having services — with varying frequeneyndadvarying
conditions.

2. The categorizations and assessments are the resulhtzl mperations.

In more detail, financial activities are processes Hrat aspects of behavior, just as
walking, talking, eating, driving, buying, and selling are perforces of a number of
behaviors. By talking, one may be chatting with a tjgslanning a lecture, working on
a research problem, or giving the State of the Union addrdesir entirely different
behaviors. Framing is a way of re-incorporating sonth®fispects of behavioral choice
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(Fig. 1) excluded from the traditional outcome-based arsalysental accounting is
another.

For example, a central concept of mental accountingamsaction utility, the difference
between a postulated reference price and the actual fRieeall that the Significance of
buying a lottery ticket is to make possible a major impnoaet in one’s life
circumstances; that is what one is achieving by buying ¢ketti Similarly, by buying a
quilt that normally costs $300 for $150 (Thaler, 1996, p. 184)j®aehieving a second,
larger, state of affairs: getting a great deal. Thestaetion utility of the quilt purchase is
a numerical measure of the value getting a good dea.nétt second kind of value; it is
the value of a second outcome, the Significance odjtifepurchase in this case.

Activities and facts about thermper se are unimportant to most people; they do not
matter (to use the term from Thaler 1999). Referringri¢p 1, the diagram depicting
choice of behavior in light of reasons, an actiyigr semay be a relevant circumstance,
but it is not a basis for choice — i.e., a reasoopkedo not know how many steps they
take in a day, how many times the turn the steering whekiving to the grocery store,
or how many mouthfuls of food they eat. (In fact, @artmental disorders, notably
autism and schizophrenia, involve an unusual focus on aesiviand inability to
recognize the behavior the activity is part of.) Giveffisient reason, people can and do
devise accounting systems they use to keep track of suchitgpsa— a step-counting
exercise program, a calorie-counting diet regime — bgeimeral a person “keeps track
of” — i.e., knows about — what they care about: statedfairs that are important to them,
and behaviors they recognize as relevant to those sthtdfairs. One of us (Jeffrey)
went to breakfast with his wife recently. He repoft$iave no idea how many seconds
it took to walk from the cashier to the table.”

“Keeping track” is language in the grammatical form of ebvte talk about the fact that
in general a person knows what they do, have done, artdwatiers to them, and knows
the state of affairs consisting of what they have aelieand are still attempting to
achieve. “Updating” is verb language to talk about the faatt from time to time these
states of affairs change and the person notices. (Tlasgsh“in general” and “from time
to time” are used here to indicate that we would exggaoifieant differences — Personal
Characteristics — in what various groups of persons know the frequency or
circumstances under which they re-assess the staadéfgio$ involved, a fruitful topic for
empirical investigation.) This customary language is coierg and useful, but it is a
mistake to take that language as referring to actual peseSMental processes” are
theoretical constructs whose origin lies in that mistassuming that verb language
means there “must be” a process, and since in genesalatoprocess is observable, the
scientist making the assumption has no choice bulrtbdr assume that the process is
“‘mental.” “Mental operations” is a way of saying, “Whpeople do with facts about
money is like what people do with budgets in an orgawizat+ it is metaphorical
language for talking about a range behavioral facts relatewney.

A person does not keep track of activities at all, urtlesg are engaged in some behavior
that requires those facts, as the dieting examplergliest. What they do keep track is he
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behaviors the activities are part of, and facts abowgetih@haviors. The categories used
to keep track are behaviors and facts about them. Thgoc@t differ according to the
individual's Personal Characteristics and situation. yTdre not, however, “notional” or
“mere labels” (Thaler 1999, p. 197), subject (as the phrasze‘dabel” connotes) to
arbitrary change and redefinition. They are aspectiseofeal world, namely facts about
what the person is doing and what they value.

Using Principles 1-7 and focusing on the behavior and aldpects from the outset
yields articulations of the behavioral facts in which naghiemains to be explained.

Sunk costs.Standard economic theory holds that (unrecoverable) stk should have
no effect on choice. The cost has been paid; whatildhmatter is the value of the
outcome. Thaler’s classic (1980) example is:

A family pays $40 for tickets to a basketball game tplagred 60 miles away.
On the day of the game there is a snowstorm. Theyugmabe that had they been
given the tickets they would not have.

The cost of the tickets is sunk, spent whether thelyaattends the game or not. The
choice, according to economic theory, should depenh@met value of driving through
the snowstorm and attending the game, but experimerntaktaws that very commonly
is not. Thaler asks, “Why do buyers not ignore sunksgoss economists say they
should,” and proposes an explanation in terms of mantaunts.

The answer is that they do not, but they have othemgsro reasons that economists
ignore. The net benefit of going to the game or stayioghe, as calculated by
economists, is only one reason. In this case, havinghased the tickets, the buyers
have completed stage 1 of theactice called “going to a basketball game”; they were
already engaging inthat practice. If they had stayed home, they woakketeen giving
up something they valued and were already doing. The casthen words, was loss of
engagement in an intrinsic practice. Similarly, fahass player, i.e., someone for whom
playing chess in intrinsic, being forced to stop playing a gsmeloss, whether or not
she has paid to play. When an actor continues to catrgrointrinsic practice, it does not
call for explanation. Economists ask questions sucthiasone because they have an
improper model of buyer behavior, just as the circulaitavas an inappropriate model
of planetary behavior.

In general, the problem with sunk cost analyses in bera\v@conomics is that they are
solely in terms of outcomes and the monetary measur¢herh, as in business

accounting. Again recalling Fig. 1, outcomes are circumss® but only circumstances,
and not the only relevant circumstances. If a persoesfa decision in which the only

relevant circumstances are cost, as is sometimesas® in and outside of business,
traditional sunk cost analysis is appropriate. In otfases, such as this one, it is not,
because it fails to incorporate the other reasonstto ac
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A different kind of deviation of sunk cost handling frastandard economic theory is
illustrated by the Shoreham nuclear power plant casérigingn phone cases.

e The Shoreham nuclear plant was begun in 1973, spending $%05 byl 1987.
Due primarily to political pressure from protests, th@nplwas scrapped,
although, ignoring the $5.5 billion sunk (as economic thetctates), the plant
would have been somewhat cheaper than the next bestsiter

» The Iridium satellite phone project, which failed afspending billions, is often
cited as an example of failing to treat sunk costs prgpgilridium's backers
seem to have fallen into a classic 'sunk-cost' falleaving already spent billions
of dollars and years of effort on the project, theyaMeath to abandon it. Instead,
they redoubled their efforts, and spent more billions” (Ished Sisodia).

In both cases, the economic argument ignores thavimerhl situation. Building a nuclear
power plant is a behavior — a social practice — involving baliof dollars and thousands
of workers. The practice was, as with attending thekdtdall gamealready taking
place The decision was therefore whether to continue engaigi the practice taking
place, a practice with a reasonable expectation oéflbeower operating costs for
supplying electricity. Any decision is mad® personsin an organization; language
describing organizations starting or abandoning projects, omg danything else, is
shorthand that cannot be taken literally. The litelescription of initiating project X in
organization Y is, “Persons in X, acting on their retpe Statuses in X, initiated Y.” If
project Y is then abandoned as a failure, the personsnittated it thereby lose standing
in their organization, i.e., their Status changes, neglgtiThey acquire the status of “one
who made that terrible decision,” “an unreliable ledder,at minimum “the guy who
spent a great deal of company resources for nothing.” Inogggnization, this is a
serious loss. The same analysis applies to the tnighoject. Indeed, the executives were
loath to abandon it, for sound reasons. Far fromiamat aversion to loss, the persons
making the decision are acting entirely rationally, tgkimto account all their reasons to
continue or abandon a project.

Transaction utility. Thaler (1983) describes a number of experiments in wheimakv-
familiar phenomenon of failure of results to confonraditional economic theory. In
order to explain them he introduces a new type of utilignsaction utility, defined as
the difference between a postulated reference pricéharatctual price. He describes it as
representing “the pleasure (or displeasure) associatbdivei financial terms of the deal
per se. It is a function of the difference betweeng#lling price and the reference price.”

Transaction utility is an attempt to re-incorporatd goantify the value of certain kinds
of reasons to act, particularly especially Significaad reasons based on it, as the quilt
example illustrates. Another kind of transaction wtilis the difference between the
actual price and a fair (as perceived by the actor).mAateempt to recapture facets of
behavior in addition to outcomes and their monetary oreagransaction utility is a
valuable concept. It is more useful, though, to focus tlyrean the actual behavioral
phenomenon: the reasons and actor has to engage iarticellpr behavior choice, rather
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than introducing a postulated abstract concept such asmeéeprice, which may or may
not be a good way to talk about what is actually happenimmgcelvased on reasons.

The lottery ticket example above illustrated the basigcl of significance and reasons:
by purchasing the ticket, the person is acquiring the actuaijildg of a major change
in life circumstances, and they value that state @fraff- that is, it provides a reason to
buy the ticket. The Significance of purchase of the $300fqui$150 is to have gotten a
good deal. As with the possibility of a massive improvenie one’s life, that a person
values getting a good deal, does not call for explanateopl value that state of affairs,
and act accordingly. There is no need to postulatavakmd of utility. Rather, there is a
need to include all the relevant circumstances, inotudsignificance, in analyzing
guestions of choice.

Let us see how Principles 1-7 can be used to analyze ebthe classic experimental
results that have been explained with transactionyutilithe following are from Thaler
(1983):

1. The World Series Ticket

You are a big baseball fan. You have always wanted t@ gbet World

Series. Your team has finally won the pennant. The gamesoa

television but you would much rather go in person.

(@) You win a ticket from a local radio station. Thetail price for the
ticket is $20. Someone offers you $200 for the ticket. Dosgluor go to

the game?

(b) You win $200 (after taxes) from a local radio stati& couple weeks
later someone offers to sell you a ticket to the gam&200. Do you buy
or stay home?

A large majority or subjects say they will go to the gamversion (a) but
not go in version (b), although the questions are fynaentical.

Case (a) is one we have seen before: the reluctaheenoeone to sell
something they already own. Principle 7 explains piienomenon: having
the ticket is having the actual, not merely theoretipaksibility of going to

the game; selling it is exchanging an actual possibilityaftiieoretical one, a
loss. In addition, in this case the ticket was freeflere is a Significance
effect: getting something valuable for free is seen aduedautcome itself
by many people.

In case (b), the majority of subjects state they mit pay $200 to go to a
baseball game, “even though” they have won $200 two weshisre The

effect here is even simpler than the others: subjdot not consider having
won $200 earlier as relevant to the decision of whetthego to the game.
That an economist, calculating net wealth over theweek period, can add
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the value of the winning and the cost of the ticket,ctafing that that the
ticket has zero cost is irrelevant.

2. The Good Deal Across Town

You set off to buy a new (radio) [color television)séit the store where
you expect to buy it, you find that the price is ($35) [$630]clerk
informs you that the same item is available at amdthench of the same
store for only ($25) [$640]. The store is a 20-minute driveyaarad the
clerk assures you that they have what you want thergioDduy here or
go to the other store?

A large majority of subjects report that they will drito the other store to
save $10 on the radio but almost no one is willing to ntlagesame trip to
save $10 onthe TV.

When the monetary measure of the value of getting a geatlaccurately
represents value to the actor, transaction utility isasonable metaphor for
what is actually happening: a person making a choice baséueoralue of
the Significance: getting a good deal. This is suchsa.c&ubjects regarded
paying $25 for a $35 radio as a sufficiently valuable good dealnbut
“saving” $10 on $650. This case illustrates the straightfonapplication of
Significance, and that once it is included in the factghefsituation, nothing
remains to be explained. Transaction utility here isravenient shorthand for
for the facts, not an explanation of them.

3. The Price of Beer

You are lying on the beach on a hot day. All you havelrink is ice
water. For the last hour you have been thinking abow mmmch you
would enjoy a nice cold bottle of your favorite brand daeb A
companion gets up to go make a phone call and offersng lback a beer
from the only nearby place where beer is sold (a farsgrt hotel) [a
small, run-down grocery store]. He says that the beght be expensive
and so asks how much you are willing to pay for the béeisays that he
will buy the beer if it costs as much or less thanghce you state. But if
it costs more than the price you state he will not buYou trust your
friend, and there is no possibility of bargaining withe(bartender) [store
owner]. What price do you tell him?

The results from this survey were dramatic. The megii@e given in the
fancy resort hotel version was $2.65 while the mediathimismall run-
down grocery store version was $1.50.
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Thaler notes that paying $2.50 for a beer is an expeotexyance at the
resort hotel, it would be considered an outrageous “riphofh grocery
store.

This case illustrates the use of transaction utilitencode entirely different
kinds of reasons. Subjects are deciding based on wéatctinsider a fair
price, an ethical concept, not a prudential one such aahhe of a good deal.
The logic here is not calculation of transactionitytilit is that the subjects
have strong reason not to engage in the behavior. AgatimgcFig. 1, being
“ripped off” is a strong reason to not engage in the beha@nd many
persons will not do so. As with the above caseshingtremains to be
explained here. Inventing a new language for talking aboetlzcal concept
as though it were a prudential one (“utility”) does noplai anything, and
has the additional harmful side-effect of obscuringtvidactually happening:
a conflict between hedonic and ethical reasons to engageaction.

Budgeting Mental accounting is fundamentally a metaphor, and meatabunting
language is metaphorical language for talking about pattérbshavior and behavior-
related facts, including priorities. People know whaytdo, have done, and are in the
midst of doing; they know what matters to them; thegw the overall state of affairs
consisting of what they have achieved (though they mayknow details of those
achievements); they know what they are still attengptin achieve; and they have
priorities that their behavioral choices reflect. ‘iM& categories” and “opening and
closing accounts” are particularly clear exampleshefuse of the accounting metaphor
to talk about behavior.

Expenditure categories are kinds of behavior. HousingeXample, includes behaviors
related to one’s domicile: paying rent, home repairs,enanprovement, etc. Similarly,
“clothing” includes buying clothing, dry cleaning, etc.; and so ®he experimental data
(and informal observation) are unequivocal: people makeettestinctions. It is equally
clear that a person distinguishes an amount of mongyatieewilling to spend on a kind
of behavior. The quantities and distinctions are dikeactual budget, which is to say that
“budget” is a good metaphor for capturing these distinstidine relative amounts the
person is willing to spend on various kinds of behavidecésd the person’s values, i.e.,
their demonstrated behavioral priorities. Non-fungipilacross expense categories is
reflective of the non-interchangeability of prioritieskinds of behaviors. The priorities
and degree to which a person is willing to change the amdhatgeted” are Personal
Characteristics.

A similar situation holds with the concepts of “wealccounting” and “income
accounting.” People know where what behaviors resultrdinary income, and when
some income is unexpected and not to be repeated — &alviid say that individuals
have “income categories” is to say that they knowreltbeir money comes from, a set
of distinctions that is like income categories in atual budget. “Wealth accounting”
reflects the fact that individuals distinguish kindsgofntities of money, and that they
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know what kinds of behaviors the various quantities are retirement, college, a
vacations, etc. A checking account is the quantity ragiet for the kind of behaviors
called “everyday expenses.” The various distinctioes i@ fact like those a firm makes
in an actual budget, i.e., “wealth accounts” is good metafoln these distinctions.

“Closing an account” is a metaphor for ceasing a behawora recognition that
something no longer matters to the person. Making arstimant is a behavior; selling
that investment at a loss is a failure to achievarttemded outcome. We do not wonder
at an individual’s reluctance to fail at achieving a gdadt tcircumstance constitutes a
reason to not give up. Further, if the individual holdsaieently-losing investment, he
retains the actual possibility of that investment baogna winner. The individual thus
has two reasons to hold a losing investment. While anogust or a financial advisor
may counsel an investor to group all investments togethehdhavioral fact does not
change: to invest in X is a specific action, and sgla loser is exchanging a possible win
for an actual loss (Principle 7). Thaler (1999) gives fiiowing example of the
phenomenon: an investor needs to raise some cash ahdhoase between two stocks
to sell, one of which has increased in value and oneha¢h has decreased. “Mental
accounting” — analysis of the choice as a behaviomdlputcome, choice, and Principle 7
— favors selling the winner. Traditional “rational” aysis favors selling the loser. Both
experimentally and in statistical studies of actual stoe behavior, it is found that the
behavioral analysis, not outcome-based analysis, amrarately models actual investor
decisions. As Greenblatt and Hann (2005) note, selling winoersaon and holding on
to losers too long is one of the most well-documented imgephenomena.

Social norms

The case of students doing a requested favor for a profeiscussed above, illustrates
the difference between an analysis of choices basete traditional economic paradigm
of a transaction and one based on the Community fatroal Analyzing the students’
behaviors, including doing the favor and refusing paymentleonanding exhorbitant
compensation, omits a wide range of significant aspdctieosituation, including the
relationship between the professor and the studentfadhéhat having that relationship
gives the students strong reason to do the favor, fendact that paying the students
would be a violation of the relationship and thereforelaalior that would change it to
one much less valued by the students.

Ariely’s 2008 thought experiment presents these factoesbeautifully clear imagined
situation. you stand up at the end of a sumptuous farh@yksgiving dinner and offer
to pay your mother $300 for it. Predictably, she and evergise is outraged. Ariely
asks, “What's going on here? Why does an offer for dpagiment put such a damper on
the party?” Ariely’s answer is the usual one in behaliecanomics currently. He notes,
correctly, that people live in several distinct worlds)d that what is considered
appropriate in one is often not in another. Howekerthen describes the behaviors and
the situation in terms of exchanges, and that desamiptioits the very factors that are of
interest: ‘So we live in two worlds: one characterized by sociahaerges and the other
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characterized by market exchanges. And we apply differemhs to these two kinds of
relationships. Moreover, introducing market norms intoiadoexchanges, as we have
seen, violates the social norms and hurts the re$dtips.”

The real world, in which behaviors take place, is nw of “social exchanges.” “Social
exchange” is metaphorical language for referring to theomee, and only the outcome,
of a limited number of behaviors, namely those engagebecause the actor has a
particular relationship with another person, which are gegan order to achieve some
result, rather than intrinsic practices. The studemtge the professor’s furniture because
the Significance is that they are doing him a favod, thiey have a relationship that gives
them reason to do him a favor. They are not doirgeg¢ause they value having his
furniture in a different location, as would be the ca$eheir own furniture, or of a
customer’s furniture if they were furniture movers. Tibgasion is even clearer with the
Thanksgiving dinner case: having Thanksgiving dinner is intringic done for its own
sake, not instrumental. There is no exchange taking plasither case.

Offering to pay for moving help, or for Thanksgiving dinnierfreating the help or the

dinner as instrumental, i.e., behavior engaged in owechieve some other state of
affairs. Offering payment is treating the behavior asegpression of a buyer-seller
relationship, a relationship of much less value to therop®eson. That change in

relationship would thus be a serious loss. It does idbcaxplanation that the students
would demand exorbitant compensation, or that everyaninea Thanksgiving table

would be outraged, the mother most of all. It is not thare is a transaction influenced
by conflicting norms; it is that a significant relatgbp is being violated by treating an
intrinsic behavior as a transaction.

The Community parameters enumerate the various conngdbietween social factors
and behavior. “Norms” is a way of talking about a nundfethe fact that social factors

influence behavior, but it is a loosely defined termnfounding at least three distinct
kinds of facts about human communities, Choice PriesjpPractices, and Statuses,
intimately related to behavior and choice of behavidie Walue of the systematic

articulation provided by the Community parameters, rathan the loose concept of
“norms,” is illustrated by the Duke basketball ticket cadée noted earlier that an

important reason to not sell the championship tickehas to do so would violate the

individual's Status of Fan. That reason translated tiyr@ato higher demand price: the

holder of a ticket would be losing something of significaalue and is demanding a
higher price in compensation. Thus, both experimentallg in analysis of real-world

decisions any of the Community factors may have sigmfieconomic impact.

A more subtle effect is revealed in an entirely défé experiment, devised to study a
different phenomenon, anchoring. Ariely reports an erpent in which subjects had the
opportunity to buy or sell sounds, some pleasant and sergeunpleasant. However, as
Ariely noted, there is no existing market in sounds, whiedans there is no group of
investors with existing repeatable patterns of behavior (Peagt principles governing

choice of behaviors (Choice Principles), recognizabktios within the group (St), or

World, that is, no coherent configuration whose var@sects comprise everything that
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is or could be the case for people trading sounds. dn,stere is no community of
sound-traders, and therefore few if any results abouicehcamong people trading
sounds apply to choices among people engaging in the prasftisesxisting market.

Biases, Worlds and the K parameter

Central to the view that people are irrational is tedieb that in general a person’s
assessments of the facts are flawed, biased by unconsoecisanisms that distort
probabilistic assessments. This belief in judgment biasaemaes that persons commonly
base their actions on beliefs about the mathenmapcabability of events. The
assumption is so basic that it goes unquestioned and almgtsted, other than in almost
cursory restatements of it as though it were verifeed. f When the experimental results
are examined separately from the assumption, they shatvin the overwhelming
majority of cases people are not mis-applying probabtlitgy are not using probabilistic
reasoningat all. The apparent “biases” are illusions, resulting frora &h priori
commitment to the probability assumption.

In their early, foundational work on judgment, Tversiamyd Kahneman (1974)
experimentally demonstrated a number of phenomena ingolvhat a person takes to be
the case based on observed or reported observationsjngclud

* Representativeness: if a person is presented with aigtest of an individual in
terms of attributes they consider characteristic ofaas, the person will take it
that the individual is a member of that class, regasdid other statistical data.

* Availability: the ability to recall data accurately.

* Anchoring: accuracy of quantitative estimation is atdcby a person’s skill (or
lack of it) and other Personal Characteristics suaoaidence in their estimate.

Acting on their assumption that subjects are using pratyalbd assess the facts and
answer the experimenter's questions, they label theltseSbiases.” Tversky and
Kahneman give the following example of representatiené&sibjects are given a
description in terms of personality traits, such as,

Steve is very shy and withdrawn, invariably helpful, but with little
interest in people or the world of reality. A meek and tidy soul, he
has a need for order and structure, and a passion for detail.

When asked Steve’s likely occupation (pilot, librarigemysician, farmer, salesman),
people base their assessment on the degree to whichr8sevables each occupation,
and do not take into account several factors that gdhatluence a probability estimate,
including prior probabilities, sample size, accurate mathealachance, predictability,
ability to recall data accurately (“availability”), asd forth.

A similar example is cited by Barberis and Thaler:
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Linda is 31 years old, single, outspoken, and very bright. She
majored in philosophy. As a student, she was deeply concerned
with issues of discrimination and social justice, and also
participated in anti-nuclear demonstrations.

When asked which of “Linda is a bank teller” (statement A) and
“Linda is a bank teller and is active in the feminist movement”
(statement B) is more likely, subjects typically assign greater
probability to B.

They then analyze the subjects’ responses in terms aifapility theory, including
Bayesian probability calculations, noting for exantplat it is mathematically impossible
for statement B to have higher probability than statere

The design and interpretation of these experimentsatiadhers of this genre are based
on substantive and methodological assumptions, withpparent consideration of their
validity:

» The assumption that people assess facts using probabilaidsasic premise of
Tversky and Kahneman’'s work, and the entire body ofalitee dealing with
decision making under uncertainty, is that persons conyrizage their actions
on beliefs about the mathematical probability of esene., relative frequency.
They state, “Many decisions are based on beliefs comgethe likelihood of
certain events” (Tversky and Kahneman, 1974, p. 1124). Ratioisatiefined as
updating beliefs consistently with Bayes’ law, and behavi@conomics as
understanding the errors in applying mathematical probalihépry, such as
Bayesian calculations and sampling theory (BarberisTdnader). The premise is
virtually unchallenged in the economics and decision thebigrature.
Nevertheless, it is an assumption, not empiricat. faéurthermore, the above
statement of Tversky and Kahneman’s actual resultsiseagiiished from their
interpretation of them, shows clearly that in geng@etisons do not base their
assessments of the facts on probabilities.

* The assumption that “likely” is taken to mean “mathecadly probable.”
Tversky and Kahneman assume that their use of the tliaedy” means that
persons in general and experimental subjects in plticare acting on the
concept (K parameter) of mathematical probability. pbint of fact language is
far more ambiguous than that. In the Barberis and Tleakemple, subjects might
be taking the question to be about mathematical protyafiiie assumption), or
any of the following (Jeffrey 2010a):

“Which statement is a better description of Linda?”

“Which statement best characterizes what kind of peltsata is?”

“Which statement best states what is most importaotitaLinda?”

“Which statement is the most important thing to sayuahinda?”

“Which statement is most like what you would say of Lifda?

agrwnE

Tversky and Kahneman'’s describe their results as follows
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Apparently, subjects evaluated the likelihood that a particular
description belonged to an engineer rather than to a lawyer by the
degree to which this description was representative of the two
stereotypes, with little regard for the prior probabilities of the
categories.

In other words, subjects appear to have taken the questi@n td/bich occupation does
the subject most resemble?”

(We are, of course, describing the phenomenon commonlyd catiesinterpretation.”
We have avoided that term because it has a long histarge as referring to a mental
process, a concept which, as noted earlier, we condmebe at best highly
problematical.)

If it were demonstrated that subjects take questions usingteaimas “likely,”
“probably,” etc., as referring to mathematical probapiland further that subjects then
did as asked and attempted to determine mathematical prighabe customary re-
labeling of experimental results on judgment as “biasl’ ‘@nrors” would be appropriate.
But no such thing has been demonstrated.

Further, Tversky and Kahneman note that perdonsse probabilities when they have no
other information:

“In the absence of a personality sketch, the judged the probability
that an unknown individual is an engineer to .7 and .3, respectively,
in the two base-rate conditions. However, prior probabilities were
effectively ignored when a description was introduced, even when
the description was totally uninformative.”

It is very illuminating to examine the description theysider uninformative:

Dick is a 30 year old man. He is married with no children. A man
of high ability and high motivation, he promises to be quite
successful in his field. He is well liked by his colleagues.”

Given this description, subjects judge the probability thek 3 an engineer, rather than
a lawyer, as 0.5, in spite of “worthless evidence” (Tkeerand Kahneman, 1974, p.
1125). That the evidence is worthless is an assumptiorvénsly and Kahneman, who
have not demonstrated, empirically, that there is mwetation between the attributes
cited and profession, and more importantly they havedeotonstrated that subjects
know that there is no such correlation (if in factréhés none). What they have
discovered is that subjects use information given, avidgyinformation of one type or

another can change what subjects take the question to be.
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In general, a person takes the world to be as he had fotm be (Ossorio 1998), and
what a person takes to be the case is what theyna¢Tis of course does not mean that
the person is correct.) All aspects of the real werldll the objects, processes, events,
and states of affairs that are actual or possible —+eleted (Ossorio 2005, Jeffrey
2010b), i.e., there isomerelationship between them (though in many cases there is n
single word for the relationship). Thus, for examplepple take librarians to be
meticulous, helpful, shy and withdrawn; salesman outgant friendly; engineers to be
obsessed with detail, good with math and poor at inteypatsrelationships; etc.
Presenting a person in terms of those attributestisgaon those concepts. It does not
call for explanation that an experimental subjeculahen continue to act similarly,
identifying the occupation they know that most fits thasieibutes. When there is no
other information presented other than frequencies, wddvwqpect subjects to use that
information, to the best of their ability, and thateisactly what the experimental data
shows.

Investigations of judgment and probability involving actuather than presumed, use of
probabilistic concepts has yielded interesting and usefultsegd versky and Kahneman,
for example, found that people do not properly take intmaat sensitivity to sample
size and improperly assess the probable outcomes of araotom process such
repeated coin tosses or a roulette wheel (the wellvkngambler’s fallacy). In some
cases, such as regression or the laws of large nuntbeysmisunderstand the concept.
These results illustrate skill (or lack of it) in ngiconcepts of probability, a Personal
Characteristic. Tversky and Kahneman complain thatplpedo not learn about
regression in the course of their lives, and offer a pHggical explanation for that
failure: the belief that output should be “maximally repraative” of input. We suggest
that the answer is much simpler than that: people ddeaon about regression, or the
other probabilistic concepts, because they have not, ergiemad any learning history
that could be expected to lead to such understanding akhd Jkhat an academic
observer recognizes regression to the mean in, for @gameights of fathers and sons
(Tversky and Kahneman, 1974, p. 1126) does not mean an othemtisined person
does so.

The world and probability A person takes the world, or any aspect of it, to beedsals
found it to be. “Found” means that the person has lbadk shistory of action and
observation in which the world or aspect appeared that wacially incompetent
engineers, friendly salesman, shy librarians, etc. s Toes not mean only direct
interactions; the history may include actual instanceppnts of instances, pictures,
assertions by others or in print, etc. It includes ¢héire range of events, objects,
situations, processes, and actions involving that aspessimme way. In a typical (but
certainly not universal) case, a person comes to canidevorld to be one way rather
than another by encountering it that way many timpeatedly, and encountering few
exceptions. If almost all the librarians one meetsshye meticulous, and helpful, we do
not look for an explanation for someone taking it fiarians are shy, meticulous, and
helpful, and in fact it would clearly call for expldimn if one did not. Conversely, if
every engineer one encountered were interpersonallystmalbéd and considerate, one
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would not take it that engineers were social inept, amauld call for explanation if one
did.

An observer, such as a social scientist, could therefbserve a series of events in a
person’s life and count numbers of instances of variondskicount the number of shy
vs. effusive librarians, outgoing vs. reticent salesnatc., and thereby calculate various
probabilities. Probabilistic descriptions are of that:sobserver re-descriptions of just
one kind of fact, namely the number of times some @spethe world is observed.
Those re-descriptions are based solely on frequency soatit other facts and
relationships of any kind between aspects of the worldentted. They are specialized
and incomplete descriptions of the real world, usefulpag of a description of a
situation, but not the foundation of what a person kndwesitathe world.

If such an observer were operating within the distorting ¢érasparadigm including aa
priori commitment to the idea that persons are generallyinedytusing probability to
assess the world and use of terms such as “likely” oobgily” reflects internal
probabilistic calculations, they would almost inevitabbnclude that assessments of the
facts are determined by biases and inappropriate heuristies cohclusion would be an
illusion.

Section VII Implications for future work
High-fidelity models of economically significant communities

The parametric analyses of Intentional Action and @omties enable formal
representation of the full range of facts about soc@emic systems. Work has been
done building such formal models of significant setBaictices of organizations (Jeffrey
and Putman 1981, Jeffrey et. al. 1989), showing that producitigrepcesentations of
actual human communities is practical. These resufonmal descriptions constitute
high-fidelity models of the structure and dynamics of @@@onomic systems, meaning
that they accurately represent the entire range o$itbations, processes, and events in
the system. The level of resolution is limited only the available information and
amount of effort. One important area for future develeptris the elaboration of the
practices, choice principles, and statuses (and assbceltgionships) of economically
significant communities: nations, ethnicities, religgowgroups, professions, and
particularly firms.

Quantification

In foregoing applications of Principles 1-7 to actual hnrahaviors and situation, terms
such as “in general,” “normally,” “typically,” and thi&e are employed. A wide-ranging
research program quantifying these terms in two waysQuantifying the relative
frequency of the usual case and the various exceptiornts &amd 2) Quantifying the
relative strength and/or importance of logical relaslips such as the relative strength of
reasons (see Fig. 1) to act in various ways, acrffesatit communities.
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Simulation

Having formal models of socio-economic systems makesilpesa new kind of
simulation of them. AKkin to agent-based simulatidigse simulations are high-fidelity
simulations of the economic system of interest: tefamm, or nation. The fact that the
descriptions of all aspects of a system are multi-lewel complete at each level is
extremely important, because it means that both mamd-micro-level simulation is
done and both macro- and micro-level results obtainedrge-scale development of
computer simulations of socio-economic systems, basedthe Community and
Intentional Action parametric formulations and quantif@pecification of communities
and practices is possible and desirable. Such simulatemswhen validated via the
usual simulation validation procedures, can and shouldfiloedamental tool in design of
economic policies. Any policy is the instantiation afnumber of assumptions and
conjectures about the personal characteristics of vagimugs of people, and the choice
principles of various communities. (For examplesisometimes claimed the reducing
taxes on the rich will result in more jobs, becauserith will create companies or invest
in companies that will create jobs.) Use of simulatioonls made possible by the
foregoing conceptual framework involves:

a. Explicit articulation of all assumptions

b. Representation of the assumptions formally and quawétat as input to the

simulation

c. Running the simulation program

d. Using the results to confirm or disconfirm various & #ssumptions.
A detailed outline of a simulation algorithm using formspkcifications of community
practices and choice principles is presented in (Je20dpa).

These simulations differ from current agent-based wodeveral ways:

» They are designed to operate with highly dis-similar ageantcontrast with the
standard assumption of agent-based simulation.

* Actions of agents are described with hierarchically-organsats of descriptions
of Practices, not single-level processes.

» Descriptions of the practices incorporate not only tlee@uture, but the full range
of aspects of each behavior,: K, Kh, A, PC, and S.

 Community influences on behaviors are explicitly repnés@ in two ways:
Choice Principles and their relationships with Prastieee represented, and
Practices are organized by Status. Each agent engaggsactice intrinsic to its
status, by engaging in the Practices that comprise tleetesg version of the
chosen intrinsic practice.

Macro-level simulations, most commonly computable ganequilibrium models based
on macro quantities related via equations, are relatogatymon, but the information that
can be derived from them is limited. The quantities espnted are the statistical
aggregate of 1ADs, which omit most of the importantialales involved in modeling

behavior, both individually and in groups.
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Mathematical theory of economic behavior, not outcomes

We have a mathematical economics. It is not, unfortiypdtee mathematical economics
of real persons, because it is based entirely on lABscriptions of only the state of
affairs that is the direct result of the Proceduréhefbehavior. Because all of the aspects
of behavior and communities are formal, the formulsticonstitute a framework for
developing a different kind of mathematical economicse which mathematically
represents the entire range of facts about econorhiavime in human societies, rather
than only the outcomes. In short, we are now in atipasio develop a mathematical
theory of economic behavior, rather than what we Haad which is a mathematical
theory of partial economic outcomes.

Controlling all the variables

The economics profession and the world at large wouléflbegreatly from the explicit
recognition of the need to take in to account, in ecoa@wperiments and theories, the
range of facts related to the subjects being persons imaaities. Subjects are already
members of specific communities with principles, prastiand statuses, and they know
they are engaging in an experiment rather than the lam¢bavior, and these facts are
unrecognized and uncontrolled variables. When variablesnatreaccounted for, no
conclusions can be drawn as to what the specific mgsoshow about economic
behavior outside the experiment.

When a professor does an experiment involving a groudBA students in a class,
those students 1) are members of the business comnRjnitse MBA students, a Status
having quite specific practices, 3) are members of the Wsiiyecommunity in the
university at which they are students, 4) know that theepsair is acting on his Status a
professor (rather than, e.g., an actual software vg¢ndod 5) they are engaging an
experiment, not the real thing.

Ariely (2008) presents an experiment involving refrigerator texas in MIT
undergraduate common rooms. He reports that a 6-pack of Galgears in 72 hours,
but 6 one-dollar bills placed in the refrigerator are a@antirely differently, remaining
untouched after 72 hours. Ariely attributes the diffeeeto irrational influences on
cheating, but as Putman (2010) points out, his analysigdaitde into account the many
other variables involved: the practices in undergraduate didims, the fact that one-
dollar bills are not treated the same as cans of Gok®at community (regardless of the
approximately equally numerical value), the fact that MiIlidents have established
practices with respect to Coke in common rooms and witheespect to dollar-bills. In
other words, the observed outcomes are more readilgemgibly understood in light of
the social reality of the experimental situation, ehAriely takes as mere background to
the experiment.

Everywhere else in science experimenters are expectetknafy and control all the
variables in the situation. The same should be the @ase@conomics. Homo
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communitatis, as articulated in Principles 1-7, is mplieit list of what those variables
may be. That MIT students, for example, constitute @nsonity with identifiable
practices and principles is not a theory; it is a remindesarious aspects of the context
in which Ariely conducted his experiment, aspects thauacontrolled variables.

A Specialized Lens

Finally, in our view it would be a significant advancetlre economics profession and
finance industry to recognize and incorporate into prafeas practice the (logical) fact
that IAD-based analysis is a specialized form of amglghalogous to lenses polarized in
a specific direction, and therefore only one formmdlgsis. In our view, economic and
finance professionals should as a matter of course andiBrisions and, where clients
are involved, discuss those decisiondealsavioraldecisions, i.e., decisions to engage in
one action or another, and therefore explicitly additées aspects of the various
behaviors under consideration, particularly Significand®s we have seen repeatedly
above, ignoring Significance leads to poor understandingp@oddecisions.
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