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Evolution, massive modularity, and bounded rationality { 3

This paper explores the connection between two lines of thought that are
gaining increasing prominence in the cognitive and social sciences. Combining
them seems at least prima facie to offer the promise of a powerful new
perspective on how we think about the relation between evolution and
rationality—and the connections between them are close enough for it to be plau-
sible that they might be combinable. Nonetheless, they have very different moti-
vations and spheres of application, and bringing them into harmony with each

other turns out to be more elusive than one might initially think.
Massive Modularity

The first line of thought comes from evolutionary psychology and has to do,
broadly speaking, with the architecture of cognition. It is the massive modularity
hypothesis, whose best known proponents are Leda Cosmides and John Tooby
(1992, 1994, 2000). According to the massive modularity hypothesis there is
no such thing as central processing in the way it is standardly understood. There
are no domain-general inferential mechanisms that range over the entire domain
of information available to the organism and that can be applied to any task of
practical or theoretical reasoning. Instead, we should view the mind as made up
of a large number of specialized modules that evolved to deal with highly specific
problems confronted by our hominid and pre-hominid ancestors. These
specialized modules are domain-specific and employ inferential transitions that
are specialized for the relevant domains. Evolutionary psychologists postulate the
existence of “Darwinian modules” governing different types of social interaction ,
our everyday understanding of number, our naive physics(i.e. our understanding

of the dynamic and kinematic properties of ordinary objects) , our naive biology
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(1. e. our understanding of the basic properties of living things) , and so on. The
massive modularity hypothesis holds the mind to be a complex structure of super-

imposed Darwinian modules.

Bounded Rationality Theory

The second line of thought comes from researchers in the psychology of rea-
soning, micro-economics, and theoretical artificial intelligence. It builds upon
Herbert Simon’s influential notion of bounded rationality, which was itself born
out of a deep dissatisfaction with many of the idealizing assumptions built into
decision theory and economic theory. Simon’s basic idea was that theories of ra-
tionality need to be sensitive to the psychology of reasoning—and in particular,
to the constraints governing real life and real time decision-making. More re-
cently, Gerd Gigerenzer and fellow members of the ABC research group,
together with influential collaborators from neighboring disciplines, such as the
economist Reinhard Selten, have aggressively pursued a research program that
develops Simon’s basic idea into a general model of rational decision-making.
The principal claim of this modern version of the bounded rationality thesis is
that bounded rationality is best modelled in terms of “fast and frugal
heuristics” , which provide efficient ways of making decisions under uncertainty
(Gigerenzer et al., 1999; Gigerenzer, 2000; Gigerenzer and Selten, 2001 ).
These fast and frugal heuristics are “the rational principles that underlie non-
optimizing adaptive behavior of real people” ( Gigerenzer and Selten, 2001, p.
15). The proposal is not simply for a reconfiguration of how we think about the
psychology of reasoning; Gigerenzer and his collaborators emphasize that they are
proposing a normative theory of rationality that aims to rethink the norms opera-
tive both at an individual and at an institutional level. The key to this rethinking
of the norms of rationality is the notion of ecological rationality, which

Gigerenzer and Selten explain as “the match between the structure of a heuristic
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and the structure of an environment” (ibid. p. 9). To put it crudely, fast and
frugal heuristics provide decision-rules that work , and it is this that makes them
rational. The norms of rationality, on the bounded rationality view, are

essentially the norms of adaptive thinking.

Seeking Connections

There are obvious parallels between the massive modularity hypothesis and
the bounded rationality model. Both, for example, make great play with the no-
tion of adaptiveness. In order to understand the Darwinian modules as a part of
the human genotype, evolutionary psychologists argue that we need to think back
to the situation of our ancestors in what evolutionary psychologists call the EEA
( environment of evolutionary adaptedness). By the same token, bounded ration-
ality theorists often talk in terms of an “adaptive toolbox”. In doing so, they fre-
quently make explicit reference to evolutionary psychology. Gigerenzer and
Todd, for example, describe the adaptive toolbox as *“ the collection of
specialized cognitive mechanisms that evolution has built into the human mind
for specific domains of inference and reasoning, including fast and frugal heuris-
tics” ( Gigerenzer and Todd, 1999, p. 30).

Nonetheless, despite the passage just quoted, domain-specificity does not
play anything like the role in the bounded rationality model that it does for evo-
lutionary psychologists. One of the defining features of Darwinian modules is that
they evolved to carry out highly specific task and to respond only to very circum-
scribed inputs. The much discussed cheater detection module, for example, op-
erates only on representations of social exchanges. In contrast, much of the re-
search carried out in the bounded rationality program has been directed at show-
ing that heuristics can be successfully applied relatively simply across a wide
range of different domains. To take an example that will probably be familiar

from the work of Kahneman and Tversky, proponents of bounded rationality have



