
UTILITY
OF '

GAINS'AND LOSSES:
Measurement-Theoretical

and Experimental Approaches

R. Duncan Luce
University of California, Irvine

/A\
LAWRENCE ERLBAUM ASSOCIATES, PUBLISHERS

2000 Mahwah, New Jersey London



Contents

Preface ' . xi

1 INTRODUCTION 1

1.1 Certain, Uncertain, and Risky Alternatives 1
1.2 Preference and Its Determination 14
1.3 Possible Additional Primitives 22
1.4 Numerical Representations 23
1.5 Empirical Evaluation of Models 27
1.6 Outline 29

2 BASIC ASSUMPTIONS | .' 33

2.1 Elementary Accounting Indifferences 34
2.2 Transitivity 35
2.3 Monotonicity of Consequences 45
2.4 Monotonicity of Events 54
2.5 Elementary Rational Structure 58
2.6 Decomposition into Gains and Losses Subgambles 59
2.7 Summary 60

3 BINARY GAMBLES OF GAINS 63

3.1 Binary Rank-Dependent Utility (RDU) 64
3.2 Distinguishing SEU and RDU 77
3.3 Utility Functions 80
3.4 Weighting Functions 84
3.5 Separability and Rank-Dependent Additivity (RDA) 109
3.6 First Axiomatization of RDU 113
3.7 Second Axiomatization of RDU 114
3.8 Summary 117
3.9 Proofs 119

4 JOINT RECEIPT OF GAINS • 131

4.1 Joint Receipt 131
4.2 Elementary Behavioral Properties 134
4.3 Representation of Joint Receipt of Gains 142
4.4 Linking Joint Receipt and Binary Gambles 146
4.5 Dependence of Utility on Money 154
4.6 Aversions to Risk 159
4.7 Summary 163
4.8 Proofs 164

vii



5 GENERAL GAMBLES OF GAINS , 173

5.1 The General RDU Representation 173
5.2 Ordinal Data on the Shape of l ighting Functions 175
5.3 FourAxiomatizationsofRDU 177
5.4 Experiments on Rank Dependence 189
5.5 Other Representations 194
5.6 A Less Restrictive Theory 200 • ;

5.7 Summary 202
5.8 Proofs 203

6 ADDITIVE UTILITY OVER MIXED CONSEQUENCES
207

6.1 The Extensive-Conjoint Axiomatization 208
6.2 Linking Mixed Gambles and Mixed Joint Receipts 211
6.3 Utility of Mixed Gambles 215
6.4 Buying and Selling Prices 222
6.5 Summary 227
6.6 Proofs 228

7 ADDITIVE mLUE OVER MIXED CONSEQUENCES
233

7.1 Associative Joint Receipts 233
7.2 Utility of Mixed Joint Receipts 239
7.3 Utility of Mixed Gambles 243
7.4 Buying and Selling Prices 255
7.5 Summary 261
7.6 Proofs 263

8 CONCLUDING COMMENTS 269

8.1 Main Ideas 269
8.2 Open Empirical Problems 277
8.3 Open Conceptual Problems 280
8.4 Final Comment 286

APPENDICES 287

A Summary of Notations 288
B Basic Behavioral Assumptions 290
C PEST Procedure 291
D Additive Conjoint Measurement 293
E Major Definitions 295

viii



REFERENCES , 301

AUTHOR INDEX 321

SUBJECT INDEX 327

IX


