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This book is a further contribution to the series Cambridge Studies in
Philosophy and Biology. It is an ambitious attempt to explain the relation-
ship between intelligence and environmental complexity, and in so doing
to link philosophy of mind to more general issues about the relations
between organisms and environments, and to the general pattern of
“externalist” explanations.

Two sets of questions drive the argument. First, is it possible to develop
an informative philosophical theory about the mind by linking it to
properties of environmental complexity? Second, what is the nature of
externalist patterns of explanation? What is at stake in attempting to
understand the internal in terms of the external?

The author provides a biological approach to the investigation of mind
and cognition in nature. In particular he explores the idea that the
function of cognition is to enable agents to deal with environmental
complexity. The history of the idea in the work of Dewey and Spencer is
considered, as is the impact of recent evolutionary theory on our under-
standing of the place of mind in nature.
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This major series publishes the very best work in the philosophy of biology.
Nonsectarian in character, the series extends across the broadest range of topics:
evolutionary theory, population genetics, molecular biclogy, ecology, human
biology, systematics, and more. A special welcome is given to contributions
treating significant advances in biological theory and practice, such as those
emerging from the Human Genome Project. At the same time, due emphasis is
given to the historical context of the subject, and there is an important place for
projects that support philosophical claims with historical case studies.

Books in the series are genuinely interdisciplinary, aimed at a broad cross-
section of philosophers and biologists, as well as interested scholars in related
disciplines. They include specialist monographs, collaborative volumes, and — in
a few instances — selected papers by a single author.

Alfred 1. Tauber The Immune Self: Theory or Metaphor?
Elliott Sober From a Biological Point of View
Robert N. Brandon Concepts and Methods in Evolutionary Biology

© Cambridge University Press www.cambridge.org



http://www.cambridge.org/0521646243
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

0521646243 - Complexity and the Function of Mind in Nature
Peter Godfrey-Smith

Frontmatter

More information

Complexity and the
function of mind in nature

PETER GODFREY-SMITH
Stanford University

R

%8 CAMBRIDGE

&9 UNIVERSITY PRESS

© Cambridge University Press www.cambridge.org



http://www.cambridge.org/0521646243
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

0521646243 - Complexity and the Function of Mind in Nature
Peter Godfrey-Smith

Frontmatter

More information

PUBLISHED BY THE PRESS SYNDICATE OF THE UNIVERSITY OF CAMBRIDGE
The Pitt Building, Trumpington Street, Cambridge CB2 IRP

CAMBRIDGE UNIVERSITY PRESS
The Edinburgh Building, Cambridge CB2 2RU, United Kingdom
40 West 20th Street, New York, NY 10011-4211, US
10 Stamford Road, Oakleigh, Melbourne 3166, Australia
© Cambridge University Press 1998
This book is in copfyri ht. Subject to statutory exception
and to the provisions of relevant collective licensing agreements,
no reproduction of any part may take place without
the written permission of Cambridge University Press.

First published 1996
First paperback edition 1998

Library of Congress Cataloging-in-Publication Data is available.
A catalog record for this book is available from the British Library.
ISBN 0-521-45166-3 hardback
ISBN 0-521-64624-3 paperback

Transferred to digital printing 2004

© Cambridge University Press www.cambridge.org



http://www.cambridge.org/0521646243
http://www.cambridge.org
http://www.cambridge.org

CAMBRIDGE

Cambridge University Press

0521646243 - Complexity and the Function of Mind in Nature
Peter Godfrey-Smith

Frontmatter

More information

For Rory Donnellan and George Madarasz

© Cambridge University Press www.cambridge.org



http://www.cambridge.org/0521646243
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press
0521646243 - Complexity and the Function of Mind in Nature
Peter Godfrey-Smith

Frontmatter
More information
Contents
Preface page xi
Part 1: Foundations 1
1 Naturalism and teleology 3
1.1 Basics 3
1.2 Spencer and Dewey S
1.3 Outline of the book 9
1.4 Thought and act 11
1.5 Two concepts of function 14
1.6 Teleonomic and instrumental views of cognition 21
1.7 A simple concept of complexity 24
2 Externalism and internalism 30
2.1 Some basic explanatory forms 30
2.2 A fast tour 31
2.3 Internalism 37
2.4 The larger landscape 42
2.5 Contesting the explanandum 45
2.6 The location of the internal/external divide 48
2.7 Problems of adjudication 50
2.8 C-externalist explanations 57
2.9 Cognition as organic complexity 59
3 Spencer’s version 66
3.1 Spencer’s place 66
3.2 Life and mind 69

vii

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/0521646243
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

0521646243 - Complexity and the Function of Mind in Nature
Peter Godfrey-Smith

Frontmatter

More information

Contents

3.3 Continuities

3.4 Homeostasis and cognition

3.5 Spencer’s explanatory program

3.6 Direct/indirect; instructive/selective
3.7 James’ interests

4 Dewey’s version
4.1 Meetings and departures
4.2 Dewey on life
4.3 Dewey on continuity
4.4 Indeterminacy and complexity
4.5 Past and present
4.6 Selection and the pattern of inquiry
4.7 Pragmatism and reliabilism
4.8 A simulation
4.9 A summary of progress made so far

5 On construction
5.1 Asymmetric externalism
5.2 Two lines of dissent
5.3 Biological constructivism
5.4 Varieties of construction
5.5 What environments contain
5.6 Other views
5.7 The status of complexity
5.8 Construction and realism
5.9 Constructivist philosophies of science

6 The question of correspondence
6.1 The division
6.2 Some false dichotomies
6.3 A fuel for success
6.4 Explaining representation
6.5 Success-linked theories
6.6 Millikan’s maps
6.7 A stock-take
6.8 A flurry over fitness
6.9 Significance of the two trends
6.10 Summary of Part I

viil

72
76
79
86
90

100
100
102
104
106
108
113
116
121
124

131
131
135
141
145
148
151
153
157
161

166
166
168
171
175
178
184
187
188
192
195

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/0521646243
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

0521646243 - Complexity and the Function of Mind in Nature
Peter Godfrey-Smith

Frontmatter

More information

Contents

PartII Models

7 Adaptive plasticity
7.1 The question
7.2 Biological background to the basic model
7.3 The basic model
7.4 The inducible defense case, part 1
7.5 The precarious and stable, revisited
7.6 Comparison to a Bayesian model of experimentation
7.7 Another model using regularity and change
7.8 Extensions of the basic model: geometric means
7.9 Variation within and between trials

8 The signal detection model
8.1 The next question
8.2 Signal detection and the inducible defense case
8.3 Optimal cues and acceptable cues
8.4 The costs of plasticity
8.5 Paying for perception
8.6 On reliability
9 Complex individuals, complex populations
9.1 Another kind of complexity
9.2 Polymorphism
9.3 Individual homeostasis
9.4 Homeostasis and the population
9.5 Levene’s theme
9.6 The rhythm method
9.7 Levins’ machinery
9.8 The coarse and the fine
9.9 A counter-example
9.10 The group-selectionist structure of Levins’ model
9.11 Quasi-homeostasis
9.12 Summary of Part II

References
Index

ix

205

207
207
208
209
214
216
217
220
221
224

232
232
232
237
238
244
247

255
255
256
258
262
264
268
271
271
278
281
284
286

291
309

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/0521646243
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

0521646243 - Complexity and the Function of Mind in Nature
Peter Godfrey-Smith

Frontmatter

More information

Preface

Although this book was brewing for a number of years, it owes many aspects of
its present form to a series of discussions with Richard Francis during 1992
and 1993. Through these discussions a vague plan to investigate the “function
of mind in nature,” and the relations between intelligence and environmental
complexity, took on a more definite shape. It was also in these discussions that
this set of questions in the philosophy of mind became linked to more general
issues about the relations between organisms and environments, and the
general pattern of “externalist” explanations — explanations of internal prop-
erties of organic systems in terms of external properties.

So the book is intended to address two types of questions at once. First, is it
possible to develop an informative philosophical theory about the mind, by
linking mind to properties of environmental complexity? The second set of
questions concerns externalist patterns of explanation in general. What are
these explanations like? What are the characteristic debates and issues that
surround the attempt to understand the internal in terms of the external?

1 see these questions as closely linked, and in this book they are often
examined simultaneously. However, for practical reasons the book is divided
into two parts which are largely self-contained. This division is partly method-
ological and partly a matter of content. Part I is intended as a self-contained
essay in the philosophy of mind, and it is completely nontechnical. Part II is
focused on some specific biological models, which treat properties such as
adaptive plasticity and their relation to variability in the environment. Part IT
has some technical discussions, although it is intended to be comprehensible
to people with just a very basic knowledge of evolutionary biology and
mathematics. Part IT could in principle be read by itself, but those who are
interested in philosophy of biology, or philosophy of science more generally,

xi
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Preface

may do better to read the first few sections of Chapter 1, then Chapters 2 and
5,and then Part I1. Of course, my hope is that all the philosophers of mind who
get to the end of Part I will surge on into Part II, and that the philosophers of
science will find themselves reading the rest of Part I as well.

Although much of the book is the product of a particular set of discussions,
this acknowledgement should not be taken to suggest that Richard Francis
agrees with the positions advanced in this book. One of the useful things about
these discussions was the fact that they took place between one person who has
long felt the pull towards various externalist views, especially externalist
doctrines about the mind, and another person (Francis) who is more constitu-
tionally suspicious of this pattern of explanation. I am also grateful to Richard
Francis for his incisive comments on drafts and many solutions to specific
problems that arose along the way. In keeping with the focus on environments
I should also acknowledge the favorable physical environment in which the
original discussions took place — the old Encina Gym at Stanford.

This project has also been greatly influenced by the writings of Richard
Lewontin, and by discussions and correspondence with him. That influence
will be evident in nearly every chapter. In addition, this book is the product of
ten years of thinking about Fred Dretske’s work in epistemology and the
philosophy of mind. In some respects this book is an attempt to knit together
a set of themes from three very different writers: Dewey, Dretske and
Lewontin.

Important parts of the treatment of externalist and internalist explanations in biol-
ogy were worked out in discussions with Rasmus Winther, and these discussions
have benefited at many points from his ideas and his scholarship. Other themes in
the book derive from my PhD thesis, written at UCSD under the superlative super-
vision of Philip Kitcher. Key improvements were also made as a consequence of the
constructive antipodean skepticism of Kim Sterelny and others in the philosophy
department at Victoria University, New Zealand, when I visited there in 1994.

In my attempts to come to grips with the models discussed in Part II of the
book, the expertise, advice and patience of Sally Otto were invaluable. The
software package Mathematica was constantly useful in this part of the project
as well. For help on biological matters I am also indebted to Aviv Bergman,
Carl Bergstrom, Ric Charnov, Marc Feldman, Deborah Gordon, David
Pollock, Jon Seger and Sonia Sultan. Remainingerrors in these discussions are
my own efforts.

Sally Otto, Tim Schroeder, Elliot Sober, Kim Sterelny, Stephen Stich
and Rasmus Winther all wrote detailed comments on earlier drafts. Devin
Muldoon assisted with the graphics. For other comments, correspondence

xii

© Cambridge University Press www.cambridge.org



http://www.cambridge.org/0521646243
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

0521646243 - Complexity and the Function of Mind in Nature
Peter Godfrey-Smith

Frontmatter

More information

Preface

and discussions, encouragement of various kinds, or for making exactly the
right suggestion at the right time, I would like to thank Ron Amundson, Tom
Burke, Fiona Cowie, Daniel Dennett, Michael Devitt, Fred Dretske, Stephen
Downes, Michael Ghiselin, Stephen Gould, Lori Gruen, P. J. Ivanhoe, Philip
Kitcher, Richard Levins, Elisabeth Lloyd, John Mc¢Dermott, Ruth Millikan,
Andrew Milne, Greg O’Hair, Robert Richards, Michael Ruse, Peter Todd, and
Tom Wasow. Parts of this work have been supported by research grants from
the Center for the Study of Language and Information, and the Office of
Technology Licensing, Stanford University.

San Francisco, California
December 1994
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