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Rational Choice Theory and Bounded Rationality1

Till Gr!ne-Yanoff

1. Introduction

Rational Choice Theory (RCT) has dominated economics for more
than 50 years, and it is becoming increasingly important in other social-
science disciplines. At the same time, the critical voices against it are in-
creasing in volume. One particularly successful research effort in this di-
rection is the modelling of ‘bounded rationality’. The idea is that it of-
fers psychologically more plausible models of human decision-making
without giving up on the notion of rationality altogether. In many
cases, the research is supported by experimental findings that document
deviations from standard RCT. However, rational-choice theorists are
often not convinced, and most economists have not yet exchanged
their mainstream models for a more ‘boundedly rational’ behavioural
economics. This article gives some reasons why this may be so, and
more generally why bounded rationality, although an important re-
search programme in its own right, is not likely to replace RCT alto-
gether.

Section 2 of the article briefly sketches the main features of the for-
mal RCT framework, and discusses various normative and positive in-
terpretations. Section 3 gives a taste of the empirical results that seem to
contradict RCT, and considers how these results could be interpreted.
Section 4 introduces a few of the bounded-rationality models offered in
response to the empirical evidence discussed in the previous section. A
categorisation of such models is offered, and their interpretation and
usefulness in each of these categories are discussed. Section 5 concludes
the paper.

1 Thanks to Aki Lehtinen for his helpful comments and to Mette Ranta for bib-
liographic assistance.
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2. Rational Choice Theory and Economic Behaviour

RCT is the dominant theoretical approach in microeconomics.2 It is
also widely used in other social-science disciplines, in particular political
science. In these disciplines the term rational choice theory is often used
in association with the notion of economic ‘imperialism’, implying that
the use of RCT is an extension of economic methodology into their
fields.

Explicit theories of rational economic choice were first developed in
the late 19th century. These theories commonly linked choice of an ob-
ject to the increase in happiness an additional increment of this object
would bring. Early neoclassical economists (e. g., William Stanley Je-
vons) held that agents make consumption choices so as to maximise
their own happiness. In contrast to them, 20th-century economists dis-
associated RCT and the notion of happiness: instead of explicating ra-
tionality of choice as a happiness-maximising effort they presented ra-
tionality as maintaining a consistent ranking of alternatives. Such a rank-
ing is commonly interpreted as agents’ desires or values.

Without a foundation in an ultimate end the notion of rationality is
reduced to the consistent ranking of choice alternatives, the consistent
derivation of this ranking from evaluations of the possible outcomes,
and the consistency of beliefs employed in this derivation. Thus, ‘ration-
ality’ explicated in rational choice theory is considerably narrower and
possibly sometimes at odds with colloquial or philosophical notions of
rationality. In such contexts ‘rationality’ often includes judgments
about ends, the prudent weighting of long-term versus short-term re-
sults, and insights into purportedly fundamental moral principles. Noth-
ing of this sort is invoked in rational choice theory. It simply claims that
a rational person chooses actions in a manner consistent with her beliefs
and evaluations. Accordingly, a person considered ‘rational’ in this sense
may believe that the moon is made of green cheese, may desire to waste
her life, or may intend to bring widespread destruction.

2 The term ‘rational choice theory’ is rarely used in economics, but became the
term of choice in other disciplines, signifying the core theoretical assumptions
of microeconomics.
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2.1. Formal Framework

At the core of RCT is a formal framework that (i) makes the notion of
preference consistency precise and (ii) offers formal proof that ‘maximis-
ing one’s utility’ is identical to ‘choosing according to a consistent pref-
erence ranking’. A brief sketch of this framework follows.3

Let A = {X1, …,Xn} be a set of alternatives. Prospects are either
pure prospects or lotteries. A pure prospect is a future event or state
of the world that occurs with certainty. For example, when purchasing
a hamburger from a well-known international restaurant chain I may
expect with near certainty the pure prospect of certain taste experiences.
Lotteries, also called prospects under risk, are probability distributions
over events or states. For example, when consuming ’pick-your-own’
mushrooms an agent faces the lottery (X1,p ; X2,1-p), where X1 denotes
the compound outcome (which has probability p) of falling ill due to
poisoning and X2 (with probability 1-p) the compound outcome of
not doing so. More generally, a lottery X consists of a set of prospects
X1,…,Xn and assigned probabilities p1,…,pn, such that X =
(X1,p1;…Xn,pn), where p1+…+pn=1. Obviously, the prospects
X1,…,Xn can be lotteries themselves.

RCT takes preferences over actions to be evaluations of lotteries
over action outcomes. Its main contribution is to specify the relation-
ship between preferences over actions, and preferences as well as beliefs
over the compound outcomes of the respective lottery. It does so by
proving representation theorems. Such theorems show that under certain
conditions, all of an agent’s preferences can be represented by a numer-
ical function, the so-called utility function. Furthermore, the theory
shows that the utility numbers of an action (i. e. lottery) X =
(X1,p1;…Xn,pn) and its compound outcomes X1, …,Xn are related to
each other through the following principle:

u(X) = Si pi × u(Xi) (1)

In other words, the utility of a lottery is equal to the sum of the utilities
of its compound outcomes, weighted by the probability with which
each outcome comes about. This is an important result that significantly
constrains the kind of preferences an agent can have. Of course, because

3 The framework presented here is based on von Neumann and Morgenstern
(1947). Alternative formal frameworks are to be found in Savage (1954) and Jef-
frey (1990).
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the representation result is a formal proof, all the constraining informa-
tion must already be present in the theorem’s assumptions. I will sketch
the main features of these assumptions here.4

RCT assumes that at any time, there is a fixed set of prospects A =
{X1, …,Xn} for any agent. With respect to the agent’s evaluation of
these prospects, it assumes that agents can always say that they prefer
one prospect to another or are indifferent between them. More specif-
ically, it assumes that the agent has a preference ordering ! over A,
which satisfies the following conditions. First, the ordering is assumed
to be complete, i. e.

either Xi!Xj or Xj!Xi for all Xi,Xj2 A. (2)

Second, the ordering is assumed to be transitive, i. e.

if Xi!Xj and Xj!Xk, then also Xi!Xk for all Xi,Xj,Xk2 A. (3)

Completeness and transitivity together ensure that the agent has a so-
called weak ordering over all prospects.

The second domain in which RCT makes consistency assumptions
concerns beliefs. In particular, it assumes that each rational agent has a
coherent set of probabilistic beliefs. Coherence here means that beliefs can
be represented as probability distributions, which satisfy certain proper-
ties. In particular, it is assumed that there is a probability function p over
all elements of A, and that this function satisfies the following assump-
tions: first, for any X, 1 ! p(X) ! 0; second, if X is certain, then p(X) =
1; third, if two alternatives X and Y are mutually exclusive, then p(X or
Y) = p(X) + p(Y); finally, for any two alternatives X and Y, p(X and Y)
= p(X) × p(YjX) – in other words the probability of the alternative ‘X
and Y’ is identical to the probability of X multiplied by the probability
of Y given that X is true.

The third domain in which rational choice theory makes consisten-
cy assumptions concerns preferences over lotteries. In particular, it as-
sumes the independence condition. If a prospect X is preferred to a prospect
Y, then a prospect that has X as one compound outcome with a prob-
ability p is preferred to a prospect that has Y as one compound with a

4 For a detailed discussion, see the references in footnote 3. For more in-depth
overviews, see textbooks such as Luce and Raiffa (1957); Mas-Collel et al.
(1995, chs. 1&6) and Resnik (1987). Hargreaves Heap et al. (1992, 3–26)
give an introductory treatment.
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probability p and is identical otherwise: i. e. for all X,Y,Z: if X!Y then
(X,p;Z,1-p) ! (Y,p;Z,1-p).

These assumptions (together with a few others that are not relevant
here), imply that preferences over lottery prospects X = (X1,p1;…Xn,pn)
are represented by a utility function such that for all X,Y:

X!Y , Si [pi × u(Xi)] ! Si [pi × u(Yi)] (4)

This formal result has been given different interpretations, which are
discussed in the next two subsections.

2.2. Normative Interpretations

RCT is often interpreted as a theory of how people ought to form their
preferences (and by extension how they ought to choose). Accordingly,
people who violate RCT in their actual deliberations or behaviour
might still be subject to a normative standard of preference consistency
spelled out in RCT.

Such a normative standard has been justified in various ways. The
most prominent justifications are pragmatic: they seek to show that
agents who fail to retain consistency in the way RCT prescribes incur
certain losses. Two well-known examples are the money pump and the
Dutch book arguments.

The money pump (Davidson et al. 1955) can be illustrated as fol-
lows. A stamp collector has preferences with respect to three stamps, de-
noted A, B, and C. She prefers A to B, B to C, and C to A, hence vio-
lating the transitivity assumption of RCT. She is willing to pay 10 cents
for a prospect that she prefers to the status quo. She goes into a stamp
shop with stamp A. The dealer offers to trade A for C if she pays 10
cents. She accepts the deal. The dealer then offers to trade C for B,
which she again accepts, paying another 10 cents. The dealer then offers
to trade B for A. Again, given her preferences, she will accept the deal
and pay 10 cents. Thus her preferences leave her open to being ‘pump-
ed’: she leaves the shop with the same stamp she had when she entered
it, but 30 cents poorer. It seems that violations of transitivity yield a cer-
tain loss for the violating agent.

The Dutch book argument (Ramsey 1931) can be illustrated as fol-
lows. An agent A’s degrees of belief in S and !S (written p(S) and p(~S))
are each .51. Their sum is 1.02, and hence A violates the axioms of
RCT: according to RCT a person with degree of belief p in sentence
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S is assumed to be willing to pay up to and including $p a bet on the
truth of S, and is willing to sell it for any price equal to or greater
than $p. Now a bookmaker sells a bet on S to A – A being willing to
pay $p(S) – and also sells a bet on !S –A being willing to pay p(!S)).
A’s beliefs make her pay $1.02 on a combination of wagers guaranteed
to pay exactly $1. She would thus have a guaranteed net loss of $.02. It
seems that violations of probability laws yield a certain loss for the vio-
lating agent.

Interpreted literally, neither the money pump nor the Dutch book is
very convincing. An agent could simply refuse to accept money-pump-
ing trade or Dutch-booking bets. Thus, rationality does not literally re-
quire that one is willing to wager in accordance with the RCT assump-
tions described above. It is more plausible to interpret these arguments
hypothetically. Both could be conceived of as heuristic in determining
when one’s preferences or degrees of belief have the potential to be prag-
matically self-defeating. Given any reasonable way of translating one’s
mental states into action, preferences or degrees of belief that violate
RCT motivate one to act in ways that make things worse than they
might have been when, as a matter of mere logic, alternative actions
would have made things better.5

2.3. Positive Interpretations

RCT is often conceived of as a formalisation of folk psychology (e. g.,
Ferejohn 2002; Cox 1999; Coleman 1990). ‘Folk psychology’ here re-
fers to pre-theoretical psychology based on intentional states of belief
and desire. People who use this term commonly believe that our every-
day or ‘folk’ understanding of mental states constitutes a theory of mind,
which could also be used to explain purposeful action. According to this
interpretation, RCT models the folk notion of belief as probabilities and
the folk notion of desire as preferences, and becomes a formally exact
basis for explaining intentional action.

Many economists would disagree with such an interpretation. In
1938, Paul Samuelson showed that all RCT assumptions could be rein-
terpreted as constraints on choices, and that the whole theory of con-
sumer behaviour could thus be ’freed from any vestigial traces of the

5 For more on this and other normative justifications, see Hansson and Grüne-
Yanoff 2009, sec 1.
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[hedonistic] utility concept’ (Samuelson 1938, 71). Choices reveal pref-
erences, and choices over lotteries reveal subjective probabilities. With-
out attributing any mental states to the subject, RCT merely uses the
consistency of choice as an explanatory device.6

Consistency, in both its psychological and its behavioural interpre-
tation, offers only relatively weak constraints on actual preferences or
choices. The problem is that without definite descriptions of preference
content or choice options it is easily possible to provide ad hoc explan-
ations of seemingly anomalous behaviour. For example, players who co-
operate in a one-shot Prisoners’ Dilemma (behaviour that violates stan-
dard utility maximisation) could be said to be acting from altruistic mo-
tives, or to believe in playing an indefinitely repeated game. People who
mount such a defence commonly see RCT as a mere conceptual
scheme that needs to be filled with content for specific tasks. In their
view, the framework is not then open to empirical refutation.7

Mainstream economists have mostly taken a different route. They
conceive of RCT not as a mere conceptual frame, but as a substantial
theory of rational self-interest. In their theories of consumer choice
they supplement its consistency requirements with the assumptions of
self-interest (all agents’ preferences are independent of each other),
non-satiation (more is always preferred to less) and the marginal rate
of substitution (for all goods X, Y, all individuals are willing to exchange
more of Y for a unit of X̧ as the amount of Y is increasing relative to X)
(Hausman 1992, 30). Most microeconomic models are based on these
assumptions, and they are used to explain a wide range of phenomena,
from consumer demand, goods prices and bargaining behaviour to social
conventions and legal institutions.

It is important to understand (i) that these additional assumptions are
not strictly part of RCT, and (ii) that they have an explanatory or pre-
dictive purpose, but not a normative one. Indeed, as Sen (1987) points
out, it would be absurd to assume self-interest or non-satiation as a nor-
mative rationality requirement. Nevertheless, these two dimensions are
often confused in the debate about RCT.

6 See Wong 1978 for a critical analysis of the revealed preference approach.
7 For an argument to that end, see Gintis (2009, ch. 12).
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3. Anomalies

According to Thomas Kuhn’s account of scientific revolutions,
anomalies are worrying puzzles for a scientific discipline that could
lead to a loss of confidence in the discipline’s paradigm. ‘Anomalies’
also was the heading of a regular column written by economist Richard
Thaler in the Journal of Economic Perspectives (from 1987 to 1990), in
which he documented instances of individual behaviour that seemed
to violate RCT. These cases helped to raise economists’ doubts about
the theory, although many similar anomalies were documented before
and have been since. This section discusses a few cases of this kind.8

A prominent example of an RCT anomaly is the so-called Allais’
Paradox. Allais’ (1953) idea was to find two pair-wise choices such
that RCT would predict a specific choice pattern, and then check the
prediction in the laboratory. This choice experiment is described in Fig-
ure 1.

Choice problem 1 – choose between:

A: $2500 with probability 0.33 B: $2400 with certainty
$2400 with probability 0.66
$0 with probability 0.01

Choice problem 2 – choose between:
C: $2500 with probability 0.33 D: $2400 with probability 0.34

$0 with probability 0.67 $0 with probability 0.66

Fig. 1

RCT prescribes and predicts that agents choose C if they have chosen A
(and vice versa), and that they choose D if they have chosen B (and vice
versa). To see this, simply re-partition the prizes of the two problems as
follows. Instead of ‘2400 with certainty’ in B, partition the outcome
such that it reads ‘2400 with probability 0.66’ and ‘2400 with probabil-
ity 0.34’. Instead of ‘0 with probability 0.67’ in C, partition the out-
come such that it reads ‘0 with probability 0.66’ and ‘0 with probability

8 For more detail, see e. g., Kahneman et al. 1982; Thaler 1992; Gigerenzer et
al. 1999.
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0.01’. Of course, these are just re-descriptions that do not change the
nature of the choice problem. They are shown in Figure 2.

Choice problem 1* – choose between:

A: $2500 with probability 0.33 B*:
$2400 with probability 0.66 $2400 with probability 0.66
$0 with probability 0.01 $2400 with probability 0.34

Choice problem 2* – choose between:
C: $2500 with probability 0.33 D:

$0 with probability 0.66 $0 with probability 0.66
$0 with probability 0.01 $0 with probability 0.66

Fig. 2

Through this re-description we now have an outcome ‘2400 with prob-
ability 0.66’ both in A and in B*, and an outcome ‘0 with probability
0.66’ both in C* and in D. According to the RCT independence con-
dition, these identical outcomes can be disregarded in the deliberation.
But once they are disregarded it becomes clear that option A is identical
to option C* and option B* is identical to option D. Hence, anyone
choosing A should also choose C and anyone choosing B should also
choose D. However, in sharp contrast to this claim, in an experiment
involving 72 people, 82 per cent of the sample chose B, and 83 per
cent chose C (Kahneman and Tversky 1979).

Other major anomalies include Ellsberg’s paradox (cf. Resnik 1987,
105–107), according to which a perception of ambiguity distorts ra-
tional belief formation. The framing effect (Tversky and Kahneman
1981) shows how background conditions and descriptions of alternatives
influence choice, sometimes to the extent that it violates RCT. Status
quo is the tendency for people to like things to stay relatively the
same. It has been detected in various contexts, such as ‘loss aversion’,
where the disutility of giving up an object is greater than the utility as-
sociated with acquiring it, and the ‘endowment effect’, where people
often demand much more to give up an object than they would be will-
ing to pay to acquire it (Kahneman et al. 1991).
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3.1. Interpreting Anomalies

A valid anomaly is an observation of systematic behaviour (under appro-
priate laboratory conditions) that contradicts one of the deductive im-
plications of RCT. According to superficial versions of falsificationism,
any anomaly poses a serious threat to RCT.

However, section 2 identified various uses and interpretations of
RCT. Depending on the envisaged use and the intended interpretation
the theorist may be justified in continuing to use it in the face of certain
valid anomalies.

The first case concerns the distinction between positive and norma-
tive use. Framing effects or status quo biases, for instance, may challenge
explanatory or predictive uses of RCT. Yet there is little reason to be-
lieve that they pose problems for its normative use. If someone holds
that RCT has normative force, the fact that many or even most people
violate these principles is irrelevant. On the contrary, it is because these
principles are often violated that the importance of their normative con-
tent increases.

The issue is more complicated with anomalies such as Ellsberg’s and
Allais’ paradoxes. Not only do they constitute an apparent threat to pos-
itive uses of RCT, they are often thought also to affect its normative
standing. According to Savage:

If, after thorough deliberation, anyone maintains a pair of distinct preferen-
ces that are in conflict with the sure-thing principle [his version of the in-
dependence condition], he must abandon, or modify, the principle; for
that kind of discrepancy seems intolerable in a normative theory (Savage
1954, 101).

According to anecdotal evidence, Savage himself was unsure about the
normative validity of RCT after being confronted with Allais’ paradox.
Although there are no clear methodological guidelines for assessing fun-
damental normative claims, such evidence at least opens up the possibil-
ity of a normative rejection of RCT (on the methodological issues in-
volved, see Guala 2000).

The second case concerns the distinction between RCT as a (pos-
itive) theory of cognition versus RCT as a (positive) theory of behav-
iour. The theory may be behaviourally realistic in the sense that it cor-
rectly describes human behaviour, and it may be psychologically realistic
in the sense that the mental states and processes it evokes can be correct-
ly attributed to decision makers. Thus it could be employed in conjunc-
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tion with three different kinds of true claims about the world: (i) as both
behaviourally and psychologically realistic, (ii) as behaviourally realistic
but psychologically unrealistic, and (iii) as psychologically realistic but
behaviourally unrealistic. As discussed in section 2, RCT in the social
sciences is often interpreted in accordance with both the first and the
second claims.

This complicates the question of how relevant observed anomalies
are to the positive interpretation of RCT. Clearly, if the findings are
valid and systematic they challenge claim (i), but it is more difficult to
show that they also challenge claim (ii) concerning behavioural realism.
Caution is particularly in order when specific assumptions of RCT are
singled out and shown to be ‘unrealistic’. Although such claims may be
correct, they may not have any relevance for users of RCT who insist
on its behavioural realism.9 Friedman (1953) insisted on this possibility
in his highly influential article, arguing that the unrealisticness of its as-
sumptions is no reason for complaint or worry about a theory. This is
often interpreted as an argument based on predictive instrumentalism:
underlying assumptions, especially psychological ones, need not be real-
istic as long as the model results succeed in predicting behaviour well.
Mäki (2009a), however, notes that Friedman often leaves predictive
purposes aside when considering the benefits of unrealistic assumptions,
suggesting instead that he conceived of theory construction as a matter
of theoretical isolation whereby economists abstract essential features of
complex reality.

This brings me to the third kind of claim, that RCT may be psycho-
logically realistic but behaviourally unrealistic. Although it attracts less
attention in the scientific literature, it offers a plausible interpretation,
which in turn challenges the relevance of many of the anomalies. It is
a long-standing tradition, going back at least to Mill and Marshall, to
argue that successful theory isolates the workings of certain factors in
the world. To take an example, wealth maximisation is an important
causal factor of choices made in the economic domain, but it is not
the only one. Rather, its influence on choice is compounded by
other causal factors. Thus, in the real world we should not expect to ob-
serve the unobstructed operation of wealth maximisation: what one
could hope for at best is to observe its unobstructed operation in con-

9 The examples mentioned in this section do challenge even this interpretation,
however, as they show that people systematically choose in a way that is incon-
sistent with RCT.
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trolled experiments. Nevertheless, if causal factors such as wealth max-
imisation could be neatly separated from other factors, our theories may
strive to represent the operation of these factors in their purity (Mäki
1994, 2009b). If RCT is interpreted in this fashion, the above anomalies
may not challenge it. We should expect observed behaviour to deviate
from the conclusions of an isolating theory: it may well also be influ-
enced by other factors. What matters is whether the theory successfully
isolates the actual operation of one of the contributing factors. Most be-
havioural experiments give no answers to such questions about the un-
derlying cognitive mechanisms.

4. Bounded Rationality

The development of models of bounded rationality was largely triggered
by dissatisfaction with the dominant RCT theories. According to Her-
bert Simon, who is commonly seen as its main pioneer, the point of
bounded rationality is to

designate rational choice that takes into account the cognitive limitations of
the decision maker – limitations of both knowledge and computational ca-
pacity (Simon 1987, 266).

Simon’s efforts were largely directed at finding an adequate formal char-
acterisation of rationality. Today, the term ‘bounded rationality’ has ac-
quired a more general meaning that includes all efforts at modelling
choices with more cognitive and informational limitations than RCT
assumes.10 As I aimed to show in the last section, the way in which
RCT is considered unsatisfactory depends on the interpretation and
the kind of anomalies considered. Accordingly, at least three strands
of bounded-rationality models can be distinguished, as shown in Fig. 3.

Positive Normative

Behaviourally realis-
tic

Positive behavioural
models

*

Psychologically real-
istic

Positive procedural
models

Normative procedural
models

Fig. 3

10 On the history of the concept of bounded rationality, see Klaes and Sent (2005).
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Models of bounded rationality have been developed for the positive
purposes of explanation and prediction as well as for the normative pur-
pose of explicating what it is to be rational. On the positive side some
models claim only to capture behavioural deviations from RCT, where-
as others claim to capture them by modelling the underlying psycholog-
ical mechanisms. On the normative side, in turn, the aim is to propose
deliberation procedures that rational agents should follow. It is notewor-
thy that no normative behavioural models of bounded rationality have
been put forward. This may be a contingent matter of fact, but one
could speculate that it seems conceptually difficult to challenge RCT
as a normative standard for choice results.

4.1. Positive Models

An influential family of positive behavioural models focuses on agents’
probability misperception.11 Rank-dependent expected utility theory
(RDU, Quiggin 1982) has become the most popular member of this
family. If the outcomes of a lottery are ordered so that
X1>X2>…>Xn, RDU is calculated as the weighted utility of the out-
comes:

RDU(p1,X1; …pn,Xn) = S pj × u(Xj) (5)

where the probability weight pi of an outcome Xi depends on its prob-
ability and the ranking position of the outcome:

pj = w(p1+…+pj) – w(p1+…+pj-1) (6)

The intuition behind the theory is that the degree of attention agents
give to an outcome depends not only on its probability, but also on
its favourability in comparison to other possible outcomes (Diecidue
and Wakker 2001). Pessimists, for example, tend to overemphasise
‘bad’ outcomes of a lottery, believing (irrationally) that unfavourable
events tend to happen more often. Their attitude is characterised by
the convex weighting function w. Optimists, on the other hand, tend
to overemphasise favourable outcomes, hence their attitude is character-
ised by a concave w. Rank-dependent utility satisfies basic intuitions

11 For a wider ‘sampler’ of bounded rationality in economic models, see Conlisk
(1996) or Starmer (2000); for an in-depth presentation of a selection of models,
see Rubinstein (1998).
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about rationality.12 Nevertheless, it accounts for the agents’ behaviour in
the Allais’ paradox: a lot of people are pessimistic, and pessimists choose
B because they overemphasise the possibility in A of not winning,
whereas this does not make a big difference in comparison between
C and D.

In contrast to such positive behavioural models, positive procedural
models often attempt to spell out how agents actually reason and delib-
erate. One of the most prominent of these is Kahneman and Tversky’s
(1979) prospect theory. According to this theory the deliberation proc-
ess is divided into two stages: editing and evaluation. In the editing stage
the different choices are ordered following a variety of heuristics, and a
reference point is determined. In particular, people decide which out-
comes they see as basically identical. Then they set one such equivalence
class as their reference point. In the evaluation stage prospects below the
reference point are interpreted as losses, and prospects above it as gains.
The value function (sketched in Figure 4) passing through this reference
point is s-shaped. It is concave for gains and convex for losses, and it is
steeper below the reference point.

12 In particular, it satisfies stochastic dominance, according to which within a
given lottery, shifting positive probability mass from an outcome to a strictly
higher outcome leads to a strictly higher evaluation of the transformed lottery.

Fig. 4
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Kahneman and Tversky (1979) interpret these two properties as di-
minishing sensitivity and loss aversion. Diminishing sensitivity implies that
the psychological evaluation of an incremental increase of gain or loss
will decrease as one moves further away from the reference point,
hence the s-shape of the value function. Loss aversion holds that losses
loom larger than corresponding gains, hence the increased steepness of
the value functions below the reference point. The original version of
prospect theory violates stochastic dominance. The editing phase may
overcome this problem, but not necessarily so. A revised version, called
cumulative prospect theory, uses probability weighting in a similar way
to rank-dependent expected utility theory. Although this shows the
closeness of prospect theory to positive behavioural models, the editing
phase distinguishes it as a procedural theory.

These positive theories are subject to a number of criticisms. First, it
is clear that none of the models capture human behaviour perfectly.
Moving away from RCT at best gives us models that are a little less
false. Thus the question arises whether the purported increased predic-
tive and explanatory potential of bounded-rationality theories is enough
to offset the undeniable decrease in parsimony of the new theories when
compared to RCT. Such decreased parsimony has negative effects on
explanation and prediction. Less parsimonious models are more difficult
to grasp, and hence less likely to enhance understanding. They are also
more likely to ‘overfit’ the data: the increased degrees of freedom pro-
duce a better fit to existing data, but they are more likely to pick up on
irregularities in the sample that do not reflect the true trend. Formalising
these trade-offs in order to facilitate proper theory choice is an impor-
tant task that requires more attention (for a good example, see Harless
and Camerer 1994).

Secondly, positive procedural models are open to instrumentalist
critique. As Friedman (1953) argued, economic theories should not
be judged by their assumptions but by their predictive implications.
Yet procedural models focus precisely on the underlying cognitive
mechanisms, possibly to the detriment of a more predictively powerful
theory (in the sense argued in the preceding paragraph). Of course, this
applies only to procedural models employed for predictive purposes,
which arguably are rather rare.

Thirdly, it is a widespread misconception that the main goal of
RCT is the explanation of individual behaviour. Most rational-choice
theorists and, in particular economists, rather argue that the theory
was designed mainly to explain aggregate-level phenomena. Specific
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psychological assumptions in RCT models may not be relevant for such
explanatory purposes, even if the same assumptions are explanatorily
relevant to individual behaviour. What is relevant, however, is whether
or not the aggregate-level model result (e. g., an equilibrium allocation
or a dependency of variables derived from comparative statics) is an ar-
tefact of particular RCT modelling assumptions. In order to investigate
this question modellers employ robustness analysis (Lehtinen and Kuor-
ikoski 2007). They examine how hypothetical changes in the values of
model variables or parameters would change the analytical results, and
what they would leave intact. From this perspective bounded-rationality
models have a role in that they suggest ways in which to vary model pa-
rameters in robustness analysis. At the same time it shows the limits of
such models: although they identify deviations from RCT models in in-
dividual psychological or behavioural features, these deviations may turn
out to be irrelevant in the analysis.

Fourthly, not all economic models are built with a view to predic-
tion or explanation, and some rather serve as tools for conceptual explo-
ration (Hausman 1992), or the investigation of possible explanations
(Grüne-Yanoff 2009). , Such models are often interpreted as counterfac-
tual worlds in which assumptions and hypotheses can be tested in the
same way as a thought experiment, and neither predictive success nor
explanatory realism is an objective. If the aim is conceptual exploration
or possible explanation the introduction of a bounded-rationality as-
sumption must somehow enhance understanding of the modelled coun-
terfactual world. It is not always obvious that models such as the ones
discussed above do indeed further understanding in these ways.

Finally, with the rapidly increasing number of competing bounded-
rationality models, the danger of arbitrariness arises. Many disciplines
and sub-disciplines that make use of such models only adopt the as-
sumptions that suit their needs, and disregard others. This has aroused
suspicion that bounded-rationality assumptions are employed as ad hoc
remedies for deficient models, without any underlying theory providing
clear guidance. Simon, in a letter to Rubinstein (1998), raised such a
concern: “At the moment we don’t need more models; we need evi-
dence that will tell us what models are worth building and testing”
(Simon, in Rubinstein 1998, 190).

Instead of constructing models from the armchair we need to devel-
op a more general theory explaining why bounded-rationality assump-
tions are relevant in certain contexts and not in others, which is testable
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and tested. Only on the basis of such a theory can a more principled
model involving such assumptions be constructed.

4.2. Normative Procedural Models

The positive models discussed thus far focus largely on human cognitive
limitations. Yet Simon’s original account proposes two kinds of limita-
tion on agent rationality, which operate together like a pair of scissors
whose two blades are “the structure of task environments and the com-
putational capacities of the actor” (Simon 1990, 7, emphasis added).
Research on the first of these, the structure of the environment, focuses
on establishing the dependence of computational or mental factors on
environmental pressures, and on how environmental forces have select-
ed simple heuristics for making decisions. The resulting concept of ra-
tionality differs substantially from any optimisation effort. Instead, the
decision maker adapts the use of his choice rule to the environment
in which he lives. On a wider scale this idea takes on an evolutionary
perspective: biological evolution endowed humans with a multitude
of special-purpose psychological modules for reasoning and decision-
making.

This approach has contributed to both positive and normative pro-
cedural models. Its proponents argue that biological evolution has
equipped humans with heuristics that make them ecologically rational.
Ecological rationality is seen as conflicting with the demands of a nor-
matively understood RCT, with its emphasis on maximising choices
based on all available information.

A computationally simple strategy that uses only some of the available in-
formation can be more robust, making more accurate predictions for new
data, than a computationally complex, information-guzzling strategy that
overfits (Gigerenzer et al. 1999, 20).

In stressing the procedural view on rationality defenders of ecological
rationality argue that it may be disadvantageous to follow a procedurally
understood RCT instead of employing intuitive heuristics that arose in
the form of adaptation to specific environments. Thus, the approach as-
sumes that agents have an adaptive toolbox at their disposal:

…the collection of specialised cognitive mechanisms that evolution has
built into the human mind for specific domains of inference and reasoning,
including fast and frugal heuristics (Todd and Gigerenzer 2000, 740).
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In the long ancestral history of humanity, the assumption goes, the se-
lected features of the toolbox have been those that prove to be most
useful for survival in a specific environment. In terms of normative rational
assessment it is a question of how well these heuristics work in the ex-
perimental environments in which RCT anomalies are observed. Forc-
ing people into environments that are irrelevant to them (say, expressing
a relation to the world in terms of probability correlations in an exper-
imental set-up) is not pertinent to normative assessment. This, defenders
of ecological rationality claim, is exactly what the experiments devised
by Kahneman and Tversky and others do: Subjects are placed in artifi-
cially created environments to which they are not adapted (Gigerenzer
1996). Against this, proponents of ABC insist that deliberation rules
must only be tested in relevant environments, and that they work
well in environments for which they have been adapted.

This adaptive argument faces two challenges, however. First, evolu-
tionary arguments point to a disposition, not an actuality. Traits selected
for fitness tend to be optimal, but there are various lacunae that provide
causes why they are not. For example, suboptimal traits may be ‘bun-
dled’ with traits that ensure survival, the environment may provide re-
sources in such abundance that selective pressure is low, or competing
traits may not be challenging. The fact that certain mechanisms are evo-
lutionarily selected thus does not guarantee their optimality even for the
environments for which they have been adapted. If this was the case,
RCT could help humans improve on their adapted heuristics.

Secondly, competences adapted to pre-historic circumstances may
be of no help in the modern world. The above claims imply that delib-
eration procedures are adapted to ancestral circumstances. To be norma-
tively relevant, however, these procedures must also be adapted to cur-
rent circumstances. Otherwise they may face the same fate as the Dodo
when confronted with human settlers and their domesticated animals.
Defenders of ecological rationality tend to suggest that adaptation to
current circumstances follows from adaptation to ancestral circumstan-
ces, but no clear arguments are given to support this claim.

5. Conclusion

Without doubt, bounded rationality has proven to be a very fruitful and
multifaceted research program. It has increased social scientists’ sensitiv-
ity to the cognitive mechanisms underlying choice, and to systematic
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behavioural deviations from the standard view. In many cases it has led
to the development of innovative models that take account of these fea-
tures. It has also cast some doubt on the normative adequacy of RCT,
and motivated the search for alternative accounts of rationality.

Nevertheless, I hope to have shown in this article that the signifi-
cance of these experimental results and modelling efforts are sometimes
overemphasised. There is no reason for the social sciences to adopt
bounded-rationality models across the board. Indeed, true appreciation
of the multitude of different purposes for which RCT is employed
makes it clear that it is better suited to some purposes than models of
bounded rationality. At the very least, the question of which approach
is better must be decided case by case, taking into account the available
data, the scientific purpose, the results of robustness analysis, and general
considerations of understandability.
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