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Abstract: To evaluate the success of simple heuristics we need to know
more about how a relevant heuristic is chosen and how we learn which
cues are relevant. These meta-abilities are at the core of ecological ratio-
nality, rather than the individual heuristics.

Gigerenzer, Todd, and the ABC Research Group (1999) focus on
simple heuristics for decisions instead of optimization procedures
that presume unbounded rationality. We agree that this is an im-
portant step toward an understanding of the cognitive processes
underlying human (and animal) decision making. However, Gi-
gerenzer et al. mainly explain the success of simple heuristics as
an exploitation of the structure of our natural environment. We
wish to add that it is not the simple heuristics in themselves that
make us smart. Knowing how to choose the right heuristic in the
right context and how to select relevant cues is just as important
in the decision process (regardless of whether theses choices are
conscious or unconscious). In brief, we are smart enough to make
simple heuristics work and before we can evaluate the role of sim-
ple heuristics, we must know more about how people choose to
apply a particular heuristic in a given decision situation.

A heuristic must be applied in a context where it can reliably
utilize the world’s natural structure. For instance, the recognition
heuristic is most sensibly used when there is a (causal) connection
between the fact that we recognize something, and whatever fac-
tor it is we are trying to determine. In the examples presented, the
environmental criteria presumed by the heuristics are fulfilled by
the selection of examples. However, there are plenty of real world
situations where this is not the case. If these heuristics are applied
in such situations, they may not be as successful as Gigerenzer et
al. claim. To repair this, one must add to the description of the
heuristics how they take advantage of the environmental structure
through our ability to find and understand certain regularities.

In order to apply most heuristics successfully, it is also neces-
sary to know the value of the cues that are utilized. Another fea-
ture of Gigerenzer et al.’s examples is that knowledge concerning
the relevant cues is accessible to the decision maker. The selection
and ecological ordering of cues had already been made in the con-
text the examples came from (mostly statistical textbooks). The
ecological rationality of a heuristic such as Take The Best cannot
be evaluated until we know more about how the cues are selected.

The value of a cue is judged by its ecological validity, which
Gigerenzer et al. define as the proportion of correct predictions
generated by the cue. Knowledge about the ecological validity of
different cues is necessary for successful application of several of
the heuristics studied by Gigerenzer et al. However, in a practical
decision situation, agents must select the cues themselves and
have no guarantee that the most relevant ones have been found.
In such a situation, there is often no way of knowing whether the
best decision was made. Hence there is a double difficulty in de-
termining the validity of the cues.

We believe that ecological validity should be seen as only a sec-
ondary effect of the fact that a decision maker aims at forming hy-
pothesis about causal connections between the cues and the deci-
sion variable. The causal reasoning involved in this process may

better explain how the decision makers act than the statistical cor-
relations that are used in Take The Best and the other heuristics.
Unfortunately, Gigerenzer et al. do not discuss this kind of causal
reasoning (Glymour 1998; Gopnik 1998).

Even if we stick to the ecological validity studied by Gigerenzer
et al., it will be important to know how humans learn the correla-
tions. One reassuring finding is that humans are very good at de-
tecting covariations between multiple variables (Billman & Heit
1988; Holland et al. 1986). (But we don’t know how we do it.) This
capacity is helpful in finding the relevant cues to be used by a
heuristic. The ability can be seen as a more general version of
“ecological validity” and it may thus be used to support Gigeren-
zer et al.’s arguments.

Another aspect of the role of the experience of the agent is that
the agent has some meta-knowledge about the decision situation
and its context which influences the attitude of uncertainty to the
decision. If the type of situation is well-known, the agent may be
confident in applying a particular heuristic (since it has worked
well before). But the agent may also be aware of her own lack of
relevant knowledge and thereby choose a different (less risk-
prone) heuristic. The uncertainty pertaining to a particular deci-
sion situation will also lead the agent to greater attentiveness con-
cerning which cues are relevant in that kind of situation.

We have focused on two problems that have been neglected by
Gigerenzer et al.: How the decision maker chooses the relevant
heuristics and how the decision maker learns which cues are most
relevant. We believe that these meta-abilities constitute the core
of ecological rationality, rather than the specific heuristics that are
used (whether simple or not). In other words, the important ques-
tion concerning the role of heuristics is not whether the simple
heuristics do their work, but rather whether we as humans possess
the right expertise to use a heuristic principle successfully, and
how we acquire that expertise.

From Simon’s scissors for rationality 
to ABC’s adaptive toolbox
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Abstract: The smartness of simple heuristics depends upon their fit to the
structure of task environments. Being fast and frugal becomes psycholog-
ically demanding when a decision goal is bounded by the risk distribution
in a task environment. The lack of clear goals and prioritized cues in a de-
cision problem may lead to the use of simple but irrational heuristics. Fu-
ture research should focus more on how people use and integrate simple
heuristics in the face of goal conflict under risk.

1. A scissors missing one blade. Bounded rationality, accord-
ing to Herbert Simon, is shaped by a scissors whose two blades are
“the structure of task environments and the computational capac-
ities of the actor” (1990, p. 7). However, an overview of the stud-
ies of human reasoning and decision making shows an unbalanced
achievement. We have gained a great deal of knowledge about hu-
man computational capacities over the last several decades, but
have learned little about the roles of the structure of task envi-
ronments played in human rationality.

Although persistent judgmental errors and decision biases have
been demonstrated in cognitive studies, biologists, anthropolo-
gists, and ecologists have shown that even young monkeys are
adept at inferring causality, transitivity, and reciprocity in social re-
lations (e.g., Cheney & Seyfarth 1985) and foraging birds and bees
are rational in making risky choices between a low variance food
source and a high variance one based on their bodily energy bud-
get (e.g., Real & Caraco 1986; Stephens & Krebs 1986). This pic-
ture of “rational bees and irrational humans” challenges the Lapla-
cian notion of unbounded rationality and calls for attention to the
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