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Abstract

This article offers a historical and methodological perspective on the concept of rationality. It
gives an overview of the various interpretations of the notion, from self-interest to rational
choice and expected utility to strategic rationality and rational expectations. It pays special
attention to the ethical dimensions of the concept. The article further places rationality within
a long-ranging discussion concerning the status of assumptions within economics. It explicitly
considers efforts to test rationality directly. The article concludes with an evaluation of recent

efforts to replace rationality with the notion of bounded rationality.
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Economics has always relied on some notion of rationality. Unlike philosophers, economists
are not concerned with the rationality of beliefs, which are taken as data (Tisdell, 1975). In the
18th century, economics was integrated into the great scheme of the natural law and a
rationalistic world view (Daston, 1983; Weber, 1904). During this time, the moral sciences
aimed to reveal the rational grounds for action and belief. Overall, their focus was
individualistic, psychological, and prescriptive. During the 19th century, a transition took
place from a psychological framework to a sociological one. At the same time, the search for
inexorable social laws replaced the computation of rational self-interest. However, economics
continued to cling to rationality. Throughout much of the 20th century, many economists
would separate economics from sociology upon the basis of rational or irrational behaviour
(Samuelson, 1947).

Rationality is usually combined with a variety of other concepts (Arrow, 1987; Sen, 1987).
Indeed, the force of the hypothesis comes from the addition of supplementary hypotheses.
What has changed over time, then, is the interpretation of rationality. While it was initially
associated with self-interest, in later readings, such as rational choice and expected utility, it
became linked with ideas such as consistency and indifference. Recent appeals to it include
strategic aspects of behaviour. Within macroeconomics, rational expectations economists
have taken rationality to its extreme. Interpretations of rationality cover a wide range that
includes it having the status of axiom, a priori truth, self-evident proposition, useful fiction,
utopia, ideal type, analytical construct, heuristic construct, indisputable fact of experience,

and typical behavioural pattern under capitalism.

Rationality is ubiquitous in modern economics, with the result that economists frequently
make the assumption that it has the same meaning in all the contexts in which it is used.
However, this is not the case. The assumption of rationality may be motivated by an appeal to
the notion of self-interest, with due allowance made for the fact that preferences may extend
to the welfare of others, but its use in expected utility theory, the analysis of strategic
behaviour, rational expectations, and so on raise issues that are sufficiently profound that the

meaning of the concept of rationality is fundamentally changed.

Rationality may further be interpreted as either a positive or a normative notion. Efforts to test
rationality interpret the notion in a descriptive manner. That is, rationality is presumed to
characterize how people actually go about the business of reasoning. In response, one may
investigate the psychological mechanisms and processes that underlie the patterns of

reasoning that are observed. By contrast, a normative interpretation of rationality is concerned



not so much with how people actually reason as with how they should reason (Suppes, 1961).
The goal is to discover rules or principles that specify what it is to reason rationally — to

specify standards against which the quality of human reasoning can be measured.

In the remainder of this article we first take a closer look at historical debates concerning the
overall status of the rationality assumption. We then consider methodological concerns
associated with the various historical interpretations of rationality, and subsequently address
efforts to test rationality. After this, we take the historical debates up to the present, where we
find that more and more economists are moving away from rationality towards the notion of

bounded rationality.

The rationality assumption

Since rationality is such a central notion within economics, many of the debates about the
status of assumptions within economics are related to it. In the early 19th century, John Stuart
Mill (1836) argued that economics is an abstract science because it reasons from assumed
premises, such as rationality. As a result, its conclusions are true in the abstract. Moreover,
Mill continued, that which is true in the abstract is always true in the concrete with proper
allowances. This view found support among Nassau Senior, John Elliott Cairnes, and John
Neville Keynes. In a similar vein, in the early 20th century, Lionel Robbins (1935) argued
that the basic postulates of economics, such as rationality, are simple and indisputable facts of
experience. In the opinion of Robbins, the propositions of economic theory are deductions
from a series of such self-evident postulates. These insights came under serious attack by
Terence Hutchison (1956). First, Hutchison claimed, the propositions of pure theory are
empty. Second, maximization and equilibrium require perfect expectations. Third, economics
needs more extensive use of empirical techniques. Finally, economists can use the
psychological method of a priori facts, the method of Verstehen, and the method of
introspection only for suggesting hypotheses, in Hutchison's opinion, and not for establishing
them. He concluded that the rationality postulate was treated as analytic by economists,
meaning that it is a priori true yet with empirical content. Instead, he claimed that it must be

synthetic, meaning that it must be stated in testable form.

Hutchison's arguments about the status of the rationality assumption found a serious critic in
Fritz Machlup (1956). First, Machlup argued, rationality is a theoretical construct. Second,
empirical studies judge applicability. That is, they confirm rather than offer complete

verification. Third, economists need to focus on ‘realistic’ assumptions embedded in a system



of interrelated hypotheses. Finally, they need a suitable replacement in case of ‘rejection’.
Machlup agreed with Hutchison that testing is important. However, whereas Hutchison
wanted to test all statements, Machlup restricted this to specific assumptions and low-level
hypotheses. And whereas Hutchison was after verification, Machlup sought confirmation.

A contrasting perspective on the status of the rationality assumption in economics came from
Milton Friedman (1953), who argued that assumptions are largely irrelevant to the validation
of theories. Instead, the latter should be judged, in Friedman's opinion, almost solely in terms
of their instrumental value in generating accurate predictions. He did consider other criteria
besides valid and meaningful predictions, but these were subsidiary. They included logical
consistency, categories with meaningful empirical counterparts, advancing a substantive
hypothesis capable of being tested, and simplicity and fruitfulness. Friedman argued that the
standard theory in economics is successful due to its countless applications. He further
claimed that the positive record follows from the dynamics of competition over time. In his
opinion, the role of assumptions such as rationality is limited. They specify the conditions of
validity, but do not determine these. They offer an economical mode of describing or
presenting a theory. And indirect evidence may follow if assumptions are the implications of
related hypotheses. In a similar vein, Armen Alchian (1950) had argued that individuals who

act in a rational fashion will be successful and ‘selected’ for survival by the economic system.

Herbert Simon (1963) endeavored to rescue interest in the rationality assumption in
economics by criticizing Friedman's so-called principle of unreality. According to Simon, one
cannot use the validity of the market level to support the actor level. Instead, economists need
to explain the market level through the use of the actor level. In Simon's opinion, valid
theories about the market level follow from empirically valid assumptions about actors
together with empirically valid composition laws. He therefore suggested the so-called
principle of continuity of approximation instead. This holds that, if the conditions of the real
world approximate sufficiently well the assumptions of an ideal type, the derivations from
these assumptions will be approximately correct. Simon argued that the unreality of premises
IS not a virtue but a necessary evil — a concession to the finite computing agency of the

scientist that is made tolerable by the principle of continuity of approximation.

We return to Simon's alternative when we follow the historical narrative to the present
towards the end of this article. We now look at methodological concerns associated with the

various historical interpretations of rationality.



Rationality as self-interest

If rationality is interpreted in terms of self-interest, one of the questions that arises concerns
the status of norms (Elster, 1989). Are norms rationalizations of self-interest? No, because
some norms override self-interest. And norms need to have some kind of grip to be
manipulated. Are norms followed out of self-interest? No, because norms do not need external
sanctions. Moreover, some sanctions are performed for other motives. Do norms exist to
promote self-interest? No, because followers of norms abide by them even when it is not in
their interest to do so. Do norms exist to promote common interests? No, because not all
norms are Pareto-improvements. In addition, some norms that would be Pareto-improvements
are not observed. Do norms exist to promote genetic fitness? No, because self-interest and
fear of sanctions do not provide the full explanation for adherence to norms. And we need to
study emotions, envy, honour, and conformism. Additional questions arise with the later

interpretations of rationality.

Rational choice and expected utility

Within expected utility theory, rationality was associated with (a) subjective probability, (b)
Bayesian learning, and (c) maximization of expected utility (Sugden, 1991). In this
interpretation, preferences are revealed by choice, and choices are supported by reasons.
Efforts have been made to develop philosophical foundations of expected utility theory by
appealing to Hume's instrumental rationality. According to the latter, actions can be motivated
only by desires, and no desire can be brought into existence by reason alone. That is, reason is
an instrument for achieving ends that are not themselves given by reason. However, there are
two problems when it comes to linking expected utility theory with Hume's instrumental
rationality. First, determinacy is not implied by Hume's theory of motivation. Second,
consistency also does not follow from it. That is, the axioms associated with expected utility
are much stronger than instrumental rationality. First, there is no justification for the
completeness of preferences presumed within expected utility theory. Evidence for this can be
found in framing effects, according to which the alternative framing of information in positive
or negative terms affects judgments and decisions. Second, there is no justification for
transitivity and sure-thing axioms due to the restricted interpretation of consequences.
Evidence for this can be found in regret theory, according to which people take anticipated

regret into account when they decide, which probably makes them loss averse.



Some have criticized the rational choice interpretation of rationality for presuming economic
agents to be rational fools due to the severe constraints on the nature of the models that can be
admitted into analysis (Sen, 1977). On the one hand, rational choice presumes too little. This
is because choice may reflect a compromise among a variety of considerations of which
personal welfare may be just one. Rational choice has further come under attack for
circularity because behaviour is explained in terms of preferences defined by behaviour. And
it has been criticized for having too little structure; that is, it does not consider sympathy and
commitment. With sympathy, which is egoistic, concern for others directly affects one's own
welfare, which can be seen as an externality that would upset some standard results. With
commitment, which is non-egoistic, concern for others does not affect one's own welfare but
does cause action. Such action can be seen as involving counter-preferential choice requiring
reformulation of the economic models, since personal choice can not longer be equated with
personal welfare. In response, it has been argued that commitment needs to be accommodated
as a part of behaviour by considering meta-rankings of preference rankings to express our

moral judgments.

Similar concerns arise as a result of a wide range of impossibility results, such as Arrow's
impossibility theorem, according to which supra-individual entities such as societies and
nations cannot be said to have well-behaved preferences of the sort attributed to individual
agents in rational choice approaches, under fairly general circumstances (Arrow, 1987). This
devastated the hope that statements about collectivities could have solid microfoundations in
individual rationality. We will return to ethical and justice matters after taking a closer look at

the appeals to rationality within game theory.

Strategic rationality

Nash equilibrium, the basis for much game theory, goes further in assuming not only
rationality but also common knowledge of rationality (Sugden, 1991). That is, it presumes
that there is common knowledge of the mathematical description of the game, of the
rationality of the players, and of the logical or mathematical theorems. However, common
knowledge of rationality is not sufficient for Nash equilibrium. In addition, it is incoherent
since it requires subjective probabilities to be formed, which may not be possible. Moreover,
it is circular, though it establishes internal consistency of the infinite chain of reasoning, since

it cannot explain choice because the outcome is not determinate. As a result, common



knowledge of rationality should be seen as an equilibrium concept, where equilibrium may

not exist.

Arguments have been made that the rationality associated with Nash equilibrium is self-
defeating (Sent, 2004a). That is, all kind of frictions have been encountered within the Nash
program. First, the folk theorem illustrates the (very real) possibility of encountering multiple
equilibria in repeated games. The folk theorem states that in infinitely repeated games, for a
range of discount factors that are high enough — though less than 1 — any payoff vector that is
feasible in the set of payoffs between two players who are simultaneously individually
rational is a Nash equilibrium payoff. Second, intuitively unreasonable equilibria may be
selected in the finitely repeated Prisoner's Dilemma game, the chain store paradox, and the
centipede game. As a result, the standard game-theoretic solutions yield results that are
considered quite unintuitive. Finally, under certain conditions, theorems concerning the non-
existence of trade and the impossibility of ‘agreeing to disagree’ about an event have been
proved for Nash equilibria. Moreover, speculative trade cannot be explained as an outcome of
different information structures. One possible resolution is to disconnect Nash equilibrium
and common knowledge of rationality. It has been shown that common knowledge could
generate many non-Nash equilibria. Likewise, it has been shown that even with common
knowledge of rationality there may be no Nash equilibrium. Overall, however, the

foundations of theories associated with rationality are not secure.

Rational expectations

In recent economics, there has been much concern with how expectations are formed. The
dominant approach argues that the rules of thumb, such as adaptive expectations, which fail to
use available information optimally are hard to reconcile with the idea of rationality that was
the foundation of most economic analysis (Muth, 1961). Instead, it is argued that, since agents
are claimed to be optimizers, it is only natural to presume that they will also form their
expectations rationally. Hence, some argue that the rational expectations hypothesis is nothing
but a direct application of the rationality principle to the problem of expectations of future
events. In particular, optimizing over perceptions implies that agents do the best they can and
form their views of the future by taking account of all available information, including their
understanding of how the economy works. If perceptions were not optimally chosen, there
would exist unexploited utility or profit-generating possibilities within the system. The

implication is that all such unexploited possibilities must disappear. When applied to



macroeconomics, this appeared to be in sharp contrast with Keynesian theories, which
modelled firms and consumers in ways that were seen as being ad hoc and inconsistent with
the idea of rational behaviour. The typical Keynesian assumptions that markets did not clear
and that economic agents did not always pursue optimizing strategies could be criticized on
similar grounds, as implying ad hoc departures from the axiom of rational behaviour. From
this perspective, to adopt rational expectations is thus to replace earlier ad hoc treatments with
an approach squarely based on the microfoundations of incentives, information, and

optimization.

A variety of problems have arisen within rational expectations economics as a result of its
rationality assumption (Sent, 1997). First, how can there be trade among economic agents
who are all rational? One suggestion, following a line of research started by Robert Lucas, is
that equilibrium probability beliefs differ and that agents actually trade on the basis of
different information. However, a whole series of no-trade theorems overrule this common-
sense intuition (Varian, 1987). The second obstacle encountered by rational expectations
economists involved error-term justification. In particular, close scrutiny of the justification of
error terms revealed that the econometrician needed to be outwitted by the agents (Sargent,
1981). Finally, how can policy recommendations be made when agents, economists, and
governments are put on an equal footing based on rational expectations? When policy
recommendations are possible, symmetry is impossible. For making recommendations for
improving policy amounts to assuming that in the historical period the system was not really
in a rational equilibrium. When symmetry is possible, policy recommendations are
impossible. For making the assumption that in the historical period the system was in a
rational equilibrium raises the question of why we study a system that we cannot influence
(Sargent, 1984).

Having considered methodological concerns associated with the various historical
interpretations of rationality, we now take up ethical concerns explicitly, since they bear upon

rationality in general.

Ethics

Some have criticized economists for focusing narrowly on rationality while ignoring ethics
(Hausman and McPherson, 1984). They claim that ethics is relevant to economists for a
variety of reasons. First, economists need to know some morality to know what questions to

ask. Second, economists evaluate moral commitments while describing them. Third,



economists affect what they see by how they describe it. Fourth, economists are influenced by
their moral values and their attitudes towards the values of the agents they study. Hence,
ethics is part and parcel of economics, even when economists fail to acknowledge this in their
focus on rationality. An additional concern is that they oftentimes mistakenly identify well-
being with preference satisfaction. This is problematic for a variety of reasons. First, what
people prefer may not be good for them. Second, people make mistakes. Third, people may
prefer to sacrifice their own well-being in pursuit of some other end. As a result, appraisals of
economic institutions and outcomes must consider moral concerns, such as freedom, rights,

and justice, besides rationality.

Rationality, which is central to the notion of a competitive equilibrium, is a key element in the
two fundamental theorems of welfare economics. The first states that any competitive
equilibrium leads to an efficient allocation of resources. The second asserts the converse, that
any efficient allocation can be sustainable by a competitive equilibrium. The first theorem
appears to make a case for non-intervention: let the markets do the work and the outcome will
be desirable. The second theorem states that out of all possible efficient outcomes (of which
there may be many) one can achieve any particular efficient outcome by enacting a lump-sum
wealth redistribution and then letting the market take over. It has been argued that perfectly
competitive markets with individual factor endowments and private goods, free market
activity and mutual concern, and the absence of rationality are morally free zones (Gauthier,
1991). Because of the free activity, there is liberty. Due to the absence of externalities, there is
impartiality. And as a result of the first welfare theorem, there is optimality. This morally free
zone, the argument goes, arises in a deeper moral framework, according to which moral
constraint is compatible with mutual unconcern and rationally required. In addition, morality
as a system of rationally required constraints makes possible the realization of one's interests
and the fulfilment of one's preferences. This perspective has been criticized on four accounts.
First, there are market failures. Second, the initial distribution is relevant. Third, there may be
multiple equilibria. Fourth, no account of social policy is given. Instead, it has been claimed
that markets are political, cultural and economic. First, they support a well-defined structure
of power. Second, they shape our culture. Third, they foster or thwart desirable forms of
human development. Fourth, they allocate resources and distribute income. Since rationality

is only one element in these arguments, we shall not dwell on these concerns further.

Having considered ethical concerns explicitly, we now turn to efforts to test rationality, since

they also bear upon rationality in general.



Testing rationality

As cautioned in the introduction of this article, efforts to test rationality interpret the notion in
a descriptive manner. With this in mind, much energy has also been put into trying to test
rationality directly (Blaug, 1992). According to some, this involves stating the problem
situation, testing the predictions, assessing the evidence, considering the nature of
explanation, considering alternative theories, and stating the hard core and heuristics.
However, these steps are more difficult than appears at first sight. As philosophers of science
have argued, immunizing stratagems are sometimes defensible, verisimilitude is difficult to
implement, and there is no metric of corroboration. Economics poses additional problems,
because narrow falsificationism is too restrictive and broad falsificationism has no
prescriptive force. Moreover, economics is characterized by many initial conditions and no
general laws. Testing its models is not the same as testing theories. Its data do not correspond
to the concepts. Finally, falsificationism is hardly ever practiced in economics. Indeed, in
response to these problems with the Popperian position, Popper himself accorded a special
status to the rationality principle within his situational logic as a ‘zero principle’. This
situational logic is used to explain actions and events in social science. According to Popper,
the rationality principle is an integral part of every, or nearly every, testable social theory. At
the same time, he believed there to be good reasons for the rationality principle to be false,
while a good approximation to truth. Still, he felt that social scientists should retain it despite
the fact that it is false. This is because he believed that we learn more if we blame our
situational model. Indeed, he saw the policy of upholding the rationality principle as part of
our methodology.

After this methodological ‘detour’, we now return to the historical narrative by evaluating

recent efforts to replace rationality with the notion of bounded rationality.

Bounded rationality

Recently, especially game theorists and rational expectations economists have embraced the
notion of Bounded rationality. Game theorists have looked towards Bounded rationality in
their efforts to save the rationality of the Nash equilibrium. This was needed because of
frictions within the Nash program (Aumann, 1997; Rubinstein, 1998). First, the folk theorem
illustrates the (very real) possibility of encountering multiple equilibria in repeated games.

Second, intuitively unreasonable equilibria may be selected in the finitely repeated Prisoner's



Dilemma game, the chain store paradox, and the centipede game. Finally, under certain
conditions, theorems concerning the non-existence of trade and the impossibility of ‘agreeing
to disagree’ about an event have been proved for Nash equilibria. It could be argued that one
response of game theorists to these problems has been to incorporate Bounded rationality
(Sent, 2004a). First, Bounded rationality functioned as a dynamic for selection among
multiple equilibria by promising to ‘refine’ equilibria. Moreover, the evolutionary stable
strategy concept of evolutionary game theory may be viewed as a further refinement of
perfect equilibrium, one of the most common notions used to refine the Nash equilibrium.
Second, Bounded rationality has been used to rule out unintuitive equilibria in the Prisoner's
Dilemma game, the chain store paradox, and the centipede game. Third, absence of a fully
rational treatment of knowledge may circumvent the no-trade theorems by allowing
speculative trade. These attempts to strengthen Nash, then, lead to the paradoxical observation
that rationality in games depends critically on irrationality.

Likewise, rational expectations economists have sought to reinforce the rational expectations
hypothesis by focusing on convergence to this equilibrium through boundedly rational
‘learning’. They have also used Bounded rationality to deal with some of the problems
associated with rational expectations such as multiple equilibria and the computation of
equilibria (Sargent, 1993).

Economists have tried to capture Bounded rationality by replacing rational players with
computing devices such as Turing machines, finite automata, or neural network algorithms.
Players' rationality is bounded in the sense that they cannot consider strategies other than
those that can be played by these computing devices. Rationality is bounded in Turing
machines because these machines will sometimes compute for ever to give correct answers. In
order to come up with a solution, the output follows an arbitrary guessing rule after the
machine has been stopped. Bounded rationality in finite automata is captured by imposing
constraints on the number of states of the automata or assuming that states are costly. Neural
networks, finally, increase the computational capability of a finite automaton by increasing

the states of the machine.

Both game theorists and macroeconomists have developed models of boundedly rational
learning (for example, Bray and Kreps, 1987). The basic idea in these models is that
boundedly rational agents utilize one of three procedures for making and changing their
choices on the basis of past outcomes. First, Bayesian learning assumes that players update

their subjective probabilities in the face of inconsistencies through the use of Bayes' rule until



consistency is achieved. This technique has been used in the problem of equilibrium selection.
It has been criticized for not accurately representing ‘true’ learning. Second, least squares or
adaptive control learning assumes that players use standard statistical or econometric
procedures for estimation. These procedures are boundedly rational in that economic agents
use models that are misspecified and forecasting procedures that are not part of the optimal
decision making of these individuals. This approach has been used in the context of rational
expectations models. It has been criticized for requiring the agents to still be quite smart.
Third, neural network learning assumes that individuals construct explicitly approximate
models of their environment which are updated as their information improves. In contrast to
least squares or adaptive control learning, agents here know they hold misspecified models of
reality. This technique has been used to explore how boundedly rational players can achieve
consistent beliefs and, possibly, a Nash equilibrium.

Behavioural economics

Developments within game theory and rational expectations economics combined with the
rise of behavioural economics suggest that economics as a whole is moving away from
rationality and towards Bounded rationality (Sent, 2004b). In the 1960s, appeals to Bounded
rationality on the part of behavioural economists were designed to develop an alternative to
the mainstream model (for example, Simon, 1955). We could label these endeavours as old
behavioural economics. At that time, few economists exhibited any interest in these efforts. In
the 1970s, cognitive psychologists suggested ways to incorporate behavioural insights in ways
that provided less of a threat to the standard model (for example, Kahneman and Tversky,
1974). We could label these efforts as new behavioural economics. At the same time, the
mathematical foundations of the mainstream started showing some flaws. In the 1980s,
disagreements emerged between old and new behavioural economists with the latter emerging
as the victors in the 1990s, partly because Herbert Simon abandoned his efforts and partly
because new behavioural economists suggested ways in which their insights may help rebuild

the mainstream stronghold.

Bounded rationality is not a field in itself, but rather an approach to doing economic research
(Simon, 1976). There are many interpretations of Bounded rationality and these are not
always consistent. Herbert Simon, the father of Bounded rationality, used the term ‘Bounded
rationality’ to highlight limitations of both knowledge and computational capacity. These

bounds affect human cognitive capacity for discovering alternatives, computing their



consequences under certainty and uncertainty, and making comparisons among them.
Theories of Bounded rationality, then, are generated by analysing processes for generating
alternatives, procedures such as heuristics for evaluating consequences, and strategies such as
satisficing for making choices. Decision making is characterized as a selective search in
which heuristics are used to determine what paths should be taken, and the search halts when
a satisfactory solution has been found. In this process, aspiration levels are adapted in

response to success or failure.

To distinguish behavioural economics from neoclassical economics, Simon introduced a
distinction between procedural and substantive rationality (Simon, 1976). He argued that
psychologists have considered the former concept while economists have focused on the
latter. Whereas the former involves decision makers following specific rules or procedures,
the latter has decision makers consider their own total preference ordering. That is, procedural
rationality is about the rationality of the procedure used to reach a decision, while substantive
rationality is about the rationality of the decision itself. While procedural rationality is
interested in how individuals make decisions, substantive rationality focuses attention on why
they do so. That is, the former focuses on the methods individuals employ, whereas the latter
considers the outcomes that follow. On the one hand, procedural rationality helps decision
makers decide how to get there, but not where to go. On the other hand, substantive rationality
tells them where to go, but not how to get there. Simon used the concept of Bounded

rationality to explain why substantive rationality is often inappropriate as well as impossible.

While models of Bounded rationality have not always appeared as attractive as the
axiomatized certainties of neoclassical economics, more and more economists are embracing
one form or another of Bounded rationality. Models of Bounded rationality owe their revival
partly to attempts to develop a viable alternative to neoclassical economics and partly to
attempts to strengthen neoclassical economics. Whereas the first reason is in the spirit of

Simon's contributions, Simon certainly would have opposed the second.

Conclusion

In adopting Bounded rationality, rational expectations economists and game theorists found
themselves in the paradoxical position of using Bounded rationality to define rationality. In
addition, they were confronted with the question how much Bounded rationality is admitted
and how it is clarified. In fact, the dependence of the definition of rationality on irrationality is

reminiscent of debates in philosophy concerning the definition of concepts in terms of their



opposites, which has led to efforts to destabilize dichotomies. In addition, there is the practical
challenge of overcoming the Bounded rationality of economists in modelling the Bounded
rationality of economic agents. Ironically, when economists made the agents in their models
more bounded in their rationality, they had to be smarter because these models became larger
and more demanding econometrically. Bounded rationality researchers face innumerable
decisions about how to represent decision-making processes and the ways that they are

updated, which requires a large amount of rationality on their part.

Overall, the efforts of rational expectations economists and game theorists to embrace one
form or another of Bounded rationality have more to do with intellectual puzzles than
empirical anomalies (Aumann, 1997; Rubinstein, 1998; Sargent, 1993). Hence, in effect,
economists have replaced one set of puzzles, concerning, for instance, the non-existence of
trade, with another paradox, concerning the dependence of rationality on irrationality
(Aumann and Sorin, 1989).

The move from rationality to Bounded rationality is part of the observation that the present
situation in economics could be characterized as one of moderate pluralism. That is, recent
years have witnessed not only efforts to incorporate Bounded rationality approaches and
behavioural insights, but also chaos theory, complexity approaches, evolutionary insights,
experimental methods, and neuroeconomics. Therefore, the benchmark from which new
behavioural economics considers deviations may itself be evolving — none of which alone or
in combination appears yet to have established a new orthodoxy, leading to debate over the
direction and future content of economics. Elaborating these, however, interesting, would take

us beyond the scope and word limit of this article.
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