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Abstract

In a major theoretical paper, Gigerenzer and Goldstein
(1996a) argue that classical rationality should be rejected
as a norm of good reasoning, and that this thesis
undermines both rational models of human thought and the
alternative heuristics-and-biases program. They illustrate
their argument by proposing that a specific cognitive
estimation problem may be carried out by the “Take the
Best” algorithm, which is “fast and frugal,” but not
rational. We argue: (1) that “fast and frugal” cognitive
algorithms may approximate rational norms, and only in
this way can their success be explained; and (2) that new
computer simulations, and considerations of speed and
generality, suggest that other algorithms are at least as
psychologically plausible as Take the Best.

Introduction

Gigerenzer and Goldstein (1996; henceforth G&G; see also
Goldstein & Gigerenzer, 1996) argue that human reasoning
violates classical norms of rationality but nonetheless is
adapted to the problems that it faces in the real world.
Human reasoning is fast, frugal and effective—but not
rational. They illustrate this proposal in the setting of a
cognitive estimation problem: Deciding which is the larger
of two cities, based on a list of features of each city. They
present computer simulations comparing a very simple
decision procedure, Take the Best, based on Gigerenzer's
probabilistic mental models account (Gigerenzer, Hoffrage &
Kleinbdlting, 1991), with a range of alternative algorithms.

G&G have taken important steps in developing theories of
“fast and frugal” reasoning, and provided a stimulating
discussion of the relationship between human reasoning and
rational norms. However, we believe their conclusions to be
mistaken. In this paper, we put forward two challenges to
G&G’s arguments. First, we argue that human reasoning
must be compared against rational norms, in order to explain
why people’s “fast and frugal” reasoning strategies are
successful. Specifically, we suggest that G&G’s radical
rejection of classical rationality stems from conflating two
levels of explanation: the level of rational analysis
(Anderson, 1990, 1991a; Oaksford & Chater, 1994, 1995)

where classical rationality holds; and the level of cognitive
algorithms which are bounded by cognitive limitations, but
which may serve as approximations to rational norms.
Second, we present simulations comparing Take the Best
against a range of alternative models which have been widely
used in psychology or artificial intelligence. All these
algorithms have similar levels of performance on the
estimation problem G&G consider, which indicates that this
problem does not usefully discriminate between cognitive
algorithms. We argue that considerations of generality and
speed suggest that other algorithms are at least as
psychologically plausible as Take the Best.

Bounded Rationality and

the Explanation of Human Inference
Almost all aspects of cognition involve uncertain inference,
from word perception to learning to motor control. All of
these inferences are provisional and uncertain, and may be
revised in the light of more information (e.g., Oaksford &
Chater, 1991). But, overall, human uncertain inference is
spectacularly successful—the cognitive system vastly
outperforms the most sophisticated artificial intelligence
systems in almost every real-world domain. Explaining how
this success is possible requires (1) specifying the cognitive
algorithms underlying human uncertain inference. But it also
requires (2) explaining why these algorithms lead to
successful inference. This second issue is the center of
controversy in G&G’s paper. G&G argue that there are three
possible viewpoints:

1. The “classical” view that the algorithms involved in
human reasoning follows the laws of probability theory and
statistics, which define normative canons for uncertain
reasoning. This view is held to claim that the mind is “...a
Laplacian demon equipped with unlimited time, knowledge,
and computational might...carrying around the collected
works of Kolmogoroff, Fisher, or Neyman...” (p. 650; all
page references to G&G, 1996 unless otherwise stated)

2. The “heuristics and biases” program (e.g., Kahneman,
Slovic & Tversky, 1982) which suggests that “human
inference is systematically biased and error-prone, suggesting
that the laws of inference are quick-and-dirty heuristics™ (p.
650). G&G claim that this viewpoint “has retained the
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