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Collective decision making is a familiar feature of our social,
political, and economic lives. It ranges from the relatively trivial
(e.g. the choice of the next family car) to the globally significant (e.g.
whether or not a country should go to war). Yet, whether trivial or
globally significant, such decisions involve a number of challenging
problems. These problems arise in the standard social choice setting,
where individuals differ in their preferences. They also arise in the
standard decision-making setting, where individuals share the same
preferences, but differ in their decisional capabilities. The
distinctive feature of Collective Preference and Choice is that it
looks at classical aggregation problems that arise in three closely
related areas: social choice theory, voting theory, and group decision
making under uncertainty. Using a series of exercises and examples,
the book explains these problems with reference to a number of
important contributions to the study of collective decision making.
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Bar-Ilan University, Israel. He is the author (with Jacob Paroush) of
Collective Decision Making (1986) and (with Gil Epstein) of
Endogenous Public Policy and Contests (2007). His research focuses
on political economy, social choice, collective decision making,
public economics, and voting theory.

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9780521897259
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-89725-9 - Collective Preference and Choice
Shmuel Nitzan

Frontmatter

More information

Collective Preterence
and Choice

SHMUEL NITZAN

A CAMBRIDGE
UNIVERSITY PRESS

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9780521897259
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-89725-9 - Collective Preference and Choice
Shmuel Nitzan

Frontmatter

More information

CAMBRIDGE UNIVERSITY PRESS
Cambridge, New York, Melbourne, Madrid, Cape Town, Singapore,
Sado Paulo, Delhi

Cambridge University Press
The Edinburgh Building, Cambridge CB2 8RU, UK

Published in the United States of America by Cambridge University Press,
New York

www.cambridge.org
Information on this title: www.cambridge.org/9780521722131

© The Open University of Israel 2010

This publication is in copyright. 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 2010

Printed in the United Kingdom at the University Press, Cambridge

A catalogue record for this publication is available from the British Library

Library of Congress Cataloguing in Publication data

ISBN 978-0-521-89725-9 hardback
ISBN 978-0-521-72213-1 paperback

Cambridge University Press has no responsibility for the persistence or
accuracy of URLs for external or third-party internet websites referred to
in this publication, and does not guarantee that any content on such
websites is, or will remain, accurate or appropriate.

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9780521897259
http://www.cambridge.org
http://www.cambridge.org

CAMBRIDGE

Cambridge University Press

978-0-521-89725-9 - Collective Preference and Choice
Shmuel Nitzan

Frontmatter

More information

Dedicated to the memory of my mother and father

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9780521897259
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press
978-0-521-89725-9 - Collective Preference and Choice

Shmuel Nitzan
Frontmatter

More information

Contents

List of figures
Preface
Acknowledgments

Part I: Introduction

1

3

The reason for the problems
1.1 Exercises

1.2 Summary

Brief overview of the problems
2.1 Exercises

2.2 Summary

The relationship between preferences and choice
3.1 Preference-driven choice

3.2 Rationalizable choice

3.3 Exercises

3.4 Summary

Part II: Different Preferences

4

Do social preferences exist? Arrow’s and Sen’s
impossibility theorems

4.1 The social choice model

4.2 Arrow impossibility theorem

4.3 The Paretian liberal paradox

4.4 Exercises

4.5 Summary

page xii
xiii

XVi

15
16

19
20
23
26
30

33

35
36
39
50
51
58

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9780521897259
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-89725-9 - Collective Preference and Choice
Shmuel Nitzan

Frontmatter

More information

Viii CONTENTS

5 The desirable decision rule: axiomatization
5.1 Dichotomous choice and the simple majority rule
5.2 The Borda rule
5.3 Exercises

5.4 Summary

6 Rule selection based on compromise with the

unanimity criterion

6.1 The unanimity criterion

6.2 Distance between preferences

6.3 The metric compromise with the unanimity criterion
6.3.1 The example of the Borda rule
6.3.2 The example of the plurality rule

6.4 Extensions

6.5 Exercises

6.6 Summary

7 Paradoxes of voting
7.1 Condorcet’s voting paradox
7.2, Condorcet’s inconsistency
7.3 Violation of the Pareto criterion
7.4 Violation of consistency
7.5 Violation of consistency in contraction and in
expansion
7.6 Inverted order paradox
7.7 The winner-turns-loser paradox
7.8 The no-show paradox
7.9 Exercises

7.10 Summary

8 Majority tyranny
8.1 Scoring rules

8.2 Majority decisiveness

60
60
64
68
74

76
76
78
80
83
84
84
85
91

93
94
97
99
100

102
103
104
105
106
114

117
118
120

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9780521897259
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-89725-9 - Collective Preference and Choice
Shmuel Nitzan

Frontmatter

More information

CONTENTS iX

8.3 Resolution of the problem of majority tyranny under

sincere voting 123
8.4 Resolution of the problem of majority tyranny under

insincere voting 124

8.5 Erosion in the majority principle vs. majority

tyranny 126
8.6 The golden scoring rule 127
8.7 Appendix 131
8.8 Exercises 132
8.9 Summary 142

9 The problem of inefficient provision of public
goods 146

9.1 The collective decision rule and inefficient provision

of a public good 147
9.2 Voting 148
9.2.1 The simple majority rule 151
9.2.2 The dictatorial rule 154
9.2.3 The Borda rule 154
9.2.4 The unanimity rule 154
9.3 Voluntary provision of the public good 155
9.4 Appendix 158
9.5 Exercises 158
9.6 Summary 173
10 Do individuals reveal their true preferences? 176
10.1 Non-truthful revelation of preferences 177
10.2 The impossibility theorem of Gibbard-Satterthwaite 180
10.3 Revelation of preferences and the efficient provision of
a public good - the dichotomous case 186
10.3.1 The Groves-Clarke revelation mechanism 188
10.4 Exercises 193
10.5 Summary 197

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9780521897259
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-89725-9 - Collective Preference and Choice
Shmuel Nitzan

Frontmatter

More information

X CONTENTS

Part III: Identical Preferences, Different Decisional
Skills

11 Which rule is better: the expert rule or the simple
majority rule? Decisional errors in dichotomous
choice and Condorcet’s jury theorem
11.1 The expert rule vs. the simple majority rule: the case

of three identical decision makers
11.2 The expert rule vs. the simple majority rule: the case
of three decision makers with unknown decisional
skills
11.3 Condorcet’s jury theorem
11.4 Extensions of Condorcet’s jury theorem
11.4.1 The superiority of the simple majority rule
when the decisional skills of the n voters are
unknown
11.4.2 The superiority of the simple majority rule
when the decisional skills of the n voters are
different
11.5 Is Condorcet’s theorem valid when decisional skills
are determined endogenously?
11.5.1 The extended model: identical endogenous
decisional skills
11.5.2 Centrally determined decisional skills
11.6 Is Condorcet’s theorem valid when individual
decisions are insincere?
11.6.1 Strategic considerations and insincere voting
11.6.2 Condorcet’s theorem and strategic
considerations
11.7 Exercises

11.8 Summary

12, The optimal decision rule under uncertain
dichotomous choice

199

201

202

203

205
207

207

207

208

209
209

211
212

213

218
224

227

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9780521897259
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press
978-0-521-89725-9 - Collective Preference and Choice

Shmuel Nitzan
Frontmatter

More information

12.1 Dichotomous decision making — the model
12.2 The optimal decision rule
12.2.1 Qualified weighted majority rule
12.2.2. Qualified majority rule
12.3 The optimal decision rule in the symmetric case
12.3.1 Weighted majority rule
12.3.2 Simple majority rule
12.3.3 The expert rule
12.4 Extensions
12.4.1 Dependence of decisional skills on the state
of nature
12.4.2. Dependent decisions
12.4.3 The number of decision makers is not fixed
12.4.4 Decisional skills are not fixed
12.4.5 Partial information on decisional skills
12.4.6 Sequential decision
12.4.7 More than two alternatives
12.5 Exercises

12.6 Summary

Bibliography
Author index
Subject index

CONTENTS Xi

227
230
232
233
235
235
235
235
236

236
236
236
237
237
238
238
238
243

246
251
253

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9780521897259
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-89725-9 - Collective Preference and Choice
Shmuel Nitzan

Frontmatter

More information

Figures

1.1 The relationship between preferences and choice

2.1 The classification of the problems and their
disciplinary relevance

9.1 The optimal quantity of the public good for
individual i

9.2 The optimal quantity of the public good for
individuals 1, 2 and 3

9.3 The efficient and equilibrium quantities of the
public good

9.4 Diagrammatic exposition of the answer to
Question 9.5 (over-provision of the public good)

9.5 Diagrammatic exposition of the answer to
Question 9.7 (under-provision of the public good)

page 7

17

149

150

157

163

166

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9780521897259
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-89725-9 - Collective Preference and Choice
Shmuel Nitzan

Frontmatter

More information

Preface

The study of collective preference and choice involves exposure to
anumber of interesting and challenging problems. Clarifying these
problems and their significance is the main objective of this book.

The problems of collective decision making arise in the standard
social choice setting, where individuals differ in their preferences.
They also occur in the standard team or committee decision-making
setting, where individuals share the same preferences, but differin
their decisional capabilities in an uncertain environment. The issues
of collective preference and choice are relevant and of significance to
many disciplines in the social sciences.

The term “social preference” relates to the description of the
system of tastes or preferences of society. The term “social choice”
relates to behavior; that is, the selection of one of the feasible actions
or alternatives faced by society. The book presents the classical aggre-
gation problems of (i) social choice theory, (ii) voting theory and
(iii) group decision making under uncertainty, and discusses their
implications.

The social choice problem is clarified by Arrow’s impossibility
theorem, Sen’s paretian liberal paradox and Gibbard-Satterthwaite
impossibility theorem. The basic problems of voting theory are exam-
ined by focusing on Condorcet’s voting paradox and on the compar-
ison between the voting rules proposed by Condorcet, Dodgson and
Borda. The problem of judgment aggregation is studied using the
framework of Condorcet’s jury theorem.

The book also presents three more recent approaches to the res-
olution of the problems in these three fields. These are, respectively,

the metric approach to social compromise, the attempt to ameliorate
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Xiv PREFACE

majority decisiveness (tyranny) by using scoring rules, and the identi-
fication of the optimal group decision rule in the context of uncertain
dichotomous choice.

There are relatively few textbooks focusing on social choice, on
voting theory or on collective decision making under uncertainty. To
the best of my knowledge, none of these relates to the main problems
in all three (related) fields. This book provides such coverage, while
not attempting to treat the three themes comprehensively.

The book has twelve chapters. The first part of the book (Chap-
ters 1-3) has three objectives: to explain the basic reasons for the prob-
lematic nature of preference and decision aggregation (Chapter 1);
to provide a brief overview of the problems presented in the book
(Chapter 2); and to clarify the relationship between preferences and
choice (Chapter 3). This relationship is relevant in discussions of both
individual and social preferences and choices.

The second part of the book (Chapters 4-10) deals with individ-
uals — voters, decision makers — who have different preferences. In
this part, we discuss the main problems of social choice under non-
strategic behavior (Chapters 4, 5 and 6), and some basic problems of
voting theory (Chapters 7 and 8). The last two chapters in this part,
Chapters 9 and 10, deal with strategic behavior.

The third part of the book (Chapters 11-12) deals with individ-
uals who share the same preferences, but differ in their decisional
skills. The analysis in this part uses the uncertain dichotomous choice
model.

Unlike in other areas of economic theory and political thought,
no book has to date presented issues of collective preferences and
choice in a simple, relatively brief and yet profound way, access-
ible even to those who are not close to the field. The reason for this
is twofold. First, the treatment of the topic in the literature has been
based on intensive use of mathematical tools and consequently
the presentation of the material to a relatively broad readership in
“soft” non-technical language is difficult. Second, the topic is inter-

disciplinary and therefore tends to “fall between the cracks.”
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PREFACE XV

The study of the problems of collective preferences and choice
has gathered momentum in the past fifty years, though some of the
main problems were already being discussed in the eighteenth and
nineteenth centuries. The findings obtained began to play an impor-
tant role in sub-disciplines such as Political Theory, Public Economics
and Welfare Economics, and contributed to the development of new
sub-disciplines such as Social Choice, Public Choice, Voting The-
ory and Collective Decision Making. A noteworthy indication of
increased recognition in the significance of the subject is the fact that
since 1972, six of the recipients of the Nobel prize in Economics — Paul
Samuelson, Kenneth Arrow, John Nash, John Harsanyi, Amartya Sen,
and William Vickrey — achieved their high recognition partly because
of their contribution to the clarification of the problematic nature of
social choice, or their contribution to the resolution of some of the
problems associated with collective decision making.

In summary, this book does not aim to systematically and
comprehensively cover the numerous topics related to collective
preferences and choice. Its objective is to clarify the main problems
of collective decision making and arouse the interest of the reader to
further and deeper study of the fascinating problems of social choice
theory, voting theory and group decision making under uncertainty.

Finally, the presentation of the material in this book has been
influenced by my considerable experience of teaching these topics.

In particular, Thave included a relatively large number of problems
together with their detailed answers. I hope this will help readers and
students to better understand the material, be able to apply it—and
perhaps even enjoy it!
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