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Cognitive science can intersect with economics in at least three productive ways: by pro-
viding richer models of individual behaviour for use in economic analysis; by drawing from
economic theory in order to model distributed cognition; and jointly to create more pow-
erful ‘rational’ models of cognitive processes and social interaction. There is the prospect of
moving from behavioural economics to a genuinely cognitive economics.

© 2014 Published by Elsevier B.V.

1. Introduction

Cognitive science views thought as computation, and
aims to construct theories, and build models, of the
computational processes “inside the head.” Economics,
by contrast, has traditionally avoided peering at our cogni-
tive innards. It has, instead, treated individuals “as if” they
behave as fully rational agents, and use strong assumptions
of rationality to make analytically tractable calculations
about how such agents will behave in aggregate, for
example, in markets.

How might these two disciplines be brought closer
together? What might a “cognitive economics” look like?
Here, [ wish to explore three promising, and very different,
links. First, and perhaps most obviously, the “rational eco-
nomic agent” may be enriched by understanding the oper-
ation and limitations of the cognitive mechanisms from
which economic and other decisions are constructed. Thus,
cognitive science can export knowledge into economic
realm. Second, economics provides powerful technical
machinery for analysing distributed information process-
ing systems: markets, not just minds, can be thought of
as computational machines. Cognitive science may benefit
from importing some of this machinery, to understand
distributed cognition across people, and perhaps also
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information processing within the person. Third, and
perhaps most promising, cognitive science and economics
can jointly contribute to new rational theories of human
thought and behaviour, upon which accounts of individual
and collective behaviour can be constructed. Here, I
briefly illustrate, in turn, the opportunities that may be
available if we further explore each of these links, before
concluding.

2. Exporting cognitive science to economics

One the founders of cognitive science, Herbert Simon,
was, at least in part, motivated to understand the machin-
ery of individual problem solving and decision making by
the belief that the increasingly stringent assumptions of
individual rationality embodied in late twentieth century
mathematical economics may “idealise away” many
important economic phenomena. Simon (1956; see also
Cyert & March, 1963) argued that the information prob-
lems faced by firms, individuals, and, indeed, specific cog-
nitive mechanisms within individuals, are spectacularly
complex, so that the attempt to optimise is hopeless.
Instead, the brain must, for many problems, be content to
satisfice—i.e., settle on ‘good enough’ solutions, using
heuristic strategies, rather than optimisation.

The last 40 years has seen explosive growth in the study
of non-optimal judgements and decisions (e.g., Kahneman
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& Tversky, 2000) and attempt to build links to real-world
economic phenomena, such as stock market booms and
crashes (De Martino, O’Doherty, Ray, Bossaerts &
Camerer, 2013). The subfields of behavioural economics
and behavioural finance have, as their names imply, typi-
cally focused on behavioural anomalies and their implica-
tions, rather than exploring the impact of underlying
cognitive mechanisms. A deeper integration of the study
of individual behaviour and the operation of economic
institutions such as the market may require exploring
underlying cognitive foundations, a process that has
already begun. For example, theories of learning based on
reinforcement and heuristic decision making rules have
been widely applied in economic contexts (e.g.,
Gigerenzer & Selten, 2002). Moreover, general principles
of cognition, such as the apparent comparative nature of
perceptual judgement (so that subjective magnitudes can-
not be encoded in absolute terms), may directly undermine
the idea that people can have stable valuations for ‘plea-
sures,’ ‘pains,” and perhaps more abstract concepts such
as risk and delay (Stewart, Chater, & Brown, 2006; Vlaev,
Seymour, Dolan, & Chater, 2009). Similarly, the apparent
‘seriality’ of some aspects of cognition (e.g., Pashler,
1999) may impose restrictions to one-reason decision
making (Gigerenzer & Goldstein, 1996), and revise stan-
dard models of multiattribute choice which integrate
many pieces of information simultaneously in favour of
serial process models (e.g., Busemeyer & Townsend,
1993; Tsetsos, Usher, & Chater, 2010; Tversky, 1972).
Equally, though, cognitive models based on massive paral-
lel information integration (e.g., Kunda & Thagard, 1996)
may equally provide a basis for non-standard economic
analysis. A particularly interesting question is where creat-
ing richer cognitive models into economics introduces
complexity that is merely “averaged out” when many
agents operate in a market context (e.g., because agents
have incentives to exploit, and therefore to reduce, any
market anomalies arising from behavioural biases); and
where, by contrast, richer cognitive and behavioural mod-
els can provide qualitatively new predictions concerning
economic behaviour (Frey & Eichenberger, 1994).

3. Importing economics into cognitive science

Economics is founded on rational choice theory; yet so,
increasingly, is cognitive science. Marr (1982) argued that
the starting point for cognitive scientific explanation in
any domain is a “computational level” theory which clari-
fies the nature of, and solution for, the computational
problem that the brain is addressing. Only then can algo-
rithms be proposed which may instantiate, or at least
approximate, that solution; and, finally, neural
mechanisms that might instantiate such algorithms can
be hypothesised.

At Marr’s computational level, problems of decision-
making and action are naturally modelled in terms of
maximising expected utility. For example, we may suppose
that the motor system has some objective (e.g.,
successfully catching a ball, picking up a cup) balanced
against ‘penalties’ for inaccuracy, excessive energy costs,

unnecessarily jerky trajectories and so on. A rich theory
of motor control based on Bayesian decision theory has
been developed and has been experimentally well-con-
firmed (Koerding & Wolpert, 2004; Wolpert & Landy,
2012). Similarly, also at the computational level, problems
of perception, learning, and reasoning are naturally mod-
elled as Bayesian inference: prior probabilities of hypothe-
ses about the world are updated, conditional on the arrival
of new data, to produce posterior probabilities in accor-
dance with Bayes’ rule, an approach that has been widely
applied (Anderson, 1990; Oaksford & Chater, 2007;
Tenenbaum, Kemp, Griffiths, & Goodman, 2011).}

Bayesian decision theory and Bayesian updating are
part of the common inheritance of both cognitive science
and economics, deriving from mathematics and statistics.
But rational choice theory, and its variants, has developed
in economics in ways that have yet to be exploited in cog-
nitive science.

One area in which economists may have important con-
tributions to make to rational models of cognition comes
from non-standard formal approaches to probability and
decision theory (Machina, 1990), which may be required
to model how agents deal not merely with risk (where
the probabilities of all possible outcomes are known) with
full-blown uncertainty. A range of models to deal with
uncertainty, and our aversion to it, have been proposed
in economics, and some have been applied to explaining
economic phenomena (e.g., returns on risky and risk-free
assets across the business cycle, Collard, Mukerji,
Sheppard, & Tallon, 2011). Given that almost all real-world
behaviour involves interacting with a world which is little
understood, and hence a matter of uncertainty rather than
sharply defined risk, we might suspect that such models
may also be valuable for cognitive science. Moreover,
extensions of rational models, for example, to deal with
scenarios in which a cognitive agent has to enlarge its
hypothesis space (e.g., in the light of scientific discovery
technological advance) are likely to be applicable in cogni-
tive science (Karni & Vierg, 2013). Standard Bayesian mod-
els, rather implausibly, require that priors are assigned to
all hypotheses that will ever be entertained, at the outset.

The operation of the market has been viewed as a com-
putational problem: to find the most efficient allocation of
goods and services (Axtell, 2005). This problem is most
naturally solved in a distributed fashion, by profit maxi-
mising agents, whose links with behaviour of other agents
is primarily mediated by the price mechanism—this is an
extension of Adam Smith’s (1776) concept of the ‘invisible
hand,” which, under some circumstances, guides the self-
interested butcher and baker to carry out actions which,
as it turns out, contribute to the common good. This
suggests the possibility that, if the brain is itself a radically
distributed system, it may use similar mechanisms to coor-

! The large literature on the instability and frailty of human judgment
and decision making (e.g., Kahneman & Tversky, 2000) mentioned above
creates challenges for the entire rational choice approach, in both cognitive
science and economics. Here, though, we focus on the complementary
question of how rational choice approaches may be shared between
economics and cognitive science.
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dinate its activity (for some suggestive computational
explorations, see, Baum, 1999).

Linking with the discussion in the previous section, it is
natural to wonder how well the ‘invisible hand’ work when
the agents are not the hyper-rational agents of conven-
tional economics, but instead are the limited, capricious,

4. A joint project: cognitively informed rational models

While the import and export of ideas between the cog-
nitive science and economics is likely to be productive,
there are also many important cognitive domains in which
rational theories are underdeveloped, and were both
cognitive scientists and economists are likely to have
important contributions to make.

One of the deepest puzzles in the cognitive and social
sciences concerns the rational response to inconsistent
beliefs or preferences. In the context of economics, if
market prices are inconsistent, then a clever trader or
entrepreneur can make money for sure by arbitrage (buy-
ing at the low price, and selling at a high price), and the
very act of arbitrage will narrow the price inconsistency.
But, in general, inconsistent prices can be made consistent
in indefinitely many ways. Similarly, in cognitive science, if
beliefs or preferences are inconsistent, there is the same
infinity of ways to ‘fix’ the problem—normative theories,
such as logic, Bayesian inference, and decision theory can
reveal the inconsistency—but make no recommendation
as to how to solve it. One reason why the economic version
of the problem may prove to be more approachable is that,
while beliefs and preferences within a single individual are
not easily observed (where, indeed, they are well-defined
at all), the trajectories of market prices are often fully
observable, as arbitrage opportunities are revealed and
closed.

Another deep, but perhaps more tractable, challenge for
both disciplines is to model social behaviour. Economics
has increasingly favoured game theory, and the notion of
the Nash equilibrium, as a foundation for interactions:
these ideas have provided a rigorous foundation for many
aspects of microeconomics.

Yet the conventional Nash equilibrium concept may be
too individualistic to model many aspects of social behav-
iour, in which people engage in joint actions (Bratman,
2014; Sebanz, Bekkering, & Knoblich, 2006). When we
are engaged in joint action, it appears crucial that each of
us can reason about what ‘we’ are attempting to do (e.g.,
lift the table); inferring the best (in some sense) approach
to solving the problem (I stand at one end, you at the
other); and hence inferring which role each of us should
play. Empirical research is increasingly revealing the ubiq-
uity of joint action, and cognate notions such as joint atten-
tion (e.g., Moore & Dunham, 2014); and joint action and
attention may, indeed, be fundamental to communication
and language (Tomasello, 2008). But joint action is also
puzzling for theories of how we understand other minds
in cognitive science: such accounts, whether based on folk
theories (Wellman, 1990) or simulation (Gordon, 1986),
typically propose that each person is attempting to
second-guess what the other will do, which can lead to

regress. Non-standard versions of game theory, such as
team reasoning (Bacharach, 2006; Sugden, 2003) and vir-
tual bargaining (Misyak, Melkonyan, Zeitoun, & Chater,
2014) may be the starting point for more adequate
accounts.

A final challenge for both cognitive science and eco-
nomics is to understand, from a rational standpoint, the
cognitive value of language and communication. If we view
communication as action, and assuming that the communi-
cator is choosing its action to maximise its expected utility,
rather than communicating what is, for example, true, then
it is unclear why communication can be anything other
than ‘cheap talk’ (Farrell & Rabin, 1996). The economic the-
ory of signalling can explain how some actions can, none-
theless, have communicative value, when difficult to ‘fake’
(e.g., a job seeker might signal their ‘quality’ to a potential
employer by passing difficult exams, Spence, 1973). But
this type of account is inapplicable to normal communica-
tive interactions, where talk is indeed cheap. Understand-
ing how communicative acts can be both acts, and can
have communicative significance remains deeply puzzling
from the point of view of a rational theory of action. Econ-
omists have made some progress in addressing these chal-
lenges (e.g., Glazer & Rubinstein, 2006; Rubinstein, 1998;
as have philosophers, e.g., Skyrms, 2010). In particular, per-
haps the communicative significance of a communicative
signal (e.g., an utterance, gesture or facial express) comes
from solving a ‘coordination problem’ (Schelling, 1960)
between sender and receiver: communication succeeds
just when both parties ‘coordinate’ on the same interpreta-
tion of the signal. This viewpoint suggests that communi-
cation is a type of joint action (Tomasello, 2008), as
discussed above; and that a rational theory for joint action
may therefore be a foundation for a rational theory of com-
munication, may, perhaps, be a promising starting point.

5. Towards a cognitive economics

Cognitive science focuses on computational problems
within the individual; economics can be viewed as focus-
ing on computational problems which are solved by aggre-
gations of individuals organised into institutions, such as
markets and firms. Economics may profit substantially
from mechanistic constraints and insights from cognitive
science; rational models of cognition in cognitive science
mean benefits essentially from importing powerful meth-
ods from economics. And the insights and methods from
both disciplines may be required to deal with some of
the deepest questions in the cognitive and social sciences,
such as how do we resolve inconsistency, what underpins
joint action, and understanding the communicative value
of language.
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