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Brief Description and Aim:

This is a PhD-level course on decision theory and will focus mainly on axiomatic theories of individual
decision making. Decision making is a process in which we select a course of action among available
alternatives. It begins when we need to do something but we do not know what.

In general, there are different types of decisions:

• Riskless choice,

• Choice under risk and uncertainty,

• Intertemporal (dynamic) choice.

As an economist, we are interested in (i) how decisions should be made in some ideal sense (Normative
approach), (ii) why and how decisions are made the way they are (Descriptive Approach) and (iii) how
can decision making be made more effective perspectives (Prescriptive Approach). First, we embark
on a journey into a land of rationality to study the normative approach. Since our ability to think
and knowledge are limited and time is pressing, it is not surprising that some behavioral biases will
observed in decision making processes. Of course, this will require adjusting our normative theories
to capture these biases. This will be the second purpose of this course. First the course will explore
utility theory under certainty and the notion of preferences and their representation. In this section,
we will introduce some new approaches to utility theory: e.g. the reference-dependent models where
initial holdings matter (Tversky and Kahneman (1991), Masatlioglu and Ok (2005, 2006), and Sagi
(2006)), a model of choice from lists (Rubinstein and Salant (2006)) and shortlisting (Manzini and
Mariotti, (2005)).

In the second part, we will study in detail the classic theories of decision under risk and uncertainty:
von Neumann and Morgenstern, Anscombe and Aumann, and Savage. From here we will explore
a selection of topics that expand on the classical work in various directions and are nearer to the
current research frontier. These topics may include: (1) Ellsberg’s paradox, models of ambiguity and
uncertainty aversion; (2) probabilistic sophistication; (3) Dynamics – Bayesian updating, dynamic
consistency, preferences over the timing of the resolution of risk/uncertainty; (4) models of unforeseen
contingencies/preference for/against flexibility. Which of these or other topics we cover may vary
depending on time and the interests of members of the class.
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The course will be part lecture by us, part prepared presentations by students, and discussion by
everyone throughout.

Course requirements:

The requirements include completion of problem sets, prepared class presentations, and participation
in class discussion. Your grade will be a reflection of all three components.

Topics:

I Individual Decision Making: Introduction

II Choice under Certainty

1 Preference Relations and Utility Functions
1.1 Nontransitive preferences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2 Ordinal Utility Representation

3 Choice
3.1 Revealed Preference and Consumer Theory . . . . . . . . . . . . . . . . . . . . . .

4 Choice Based Collective Decision-Making
4.1 Shortlisting: Decisions made by committees . . . . . . . . . . . . . . . . . . . . . .
4.2 Rationalizability by Game Trees . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.3 Other Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4.3.1 Uncovered Set Choice Rule . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.3.2 States of Mind . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

5 A Model of Choice from Lists

6 Reference Dependent Models
6.1 Loss Aversion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6.2 Anchored Preferences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6.3 Rational Choice with Status Quo Bias . . . . . . . . . . . . . . . . . . . . . . . . .
6.4 The Endowment Effect . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6.5 Reference-Dependent Procedural Decision Making . . . . . . . . . . . . . . . . . .
6.6 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

III Choice under Risk and Uncertainty

7 Von Neumann and Mongenstern Theory
7.1 Finite Set of Prizes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7.2 Simple Probabilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

8 Anscombe and Aumann Theory
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9 Savage’s Theory
9.1 Axioms of Probability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9.2 Savage’s Axioms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9.3 Probabilities from Preferences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9.4 Utility for Simple Acts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

10 Evidence and alternative models
10.1 Preference Reversals and Regret Theory . . . . . . . . . . . . . . . . . . . . . . .

IV Intertemporal (Dynamic) Choice

11 Dynamic choice theory
11.1 Dated Outcomes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
11.2 Consumption Streams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

12 Temporal resolution of uncertainty

13 Flexibility and Self-Control

Some Readings and References:

Books:

• Kreps, David M., (1998), Notes on the Theory of Choice (in the series Underground Classics in
Economics, Westview Press: Boulder and London)

• Fishburn, Peter C., (1982), The Foundations of Expected Utility (Kluwer)

• Savage, Leonard J., (1954), The Foundations of Statistics (Dover, New York)

• Fishburn, Peter C., (1970), Utility Theory for Decision Making (John Wiley and Sons, New
York)

• Fishburn, Peter C., (1988), Non-linear Preferences and Utility Theory (John Hopkins University
Press, Maryland)

• Karni, Edi, (1985), Decision Making under Uncertainty: The Case of State Dependent Prefer-
ences, (Harvard University Press, Cambridge, MA.)

• Kahneman, D., P. Slovic, and A. Tversky (eds.) (1982), Judgment under uncertainty: Heuristics
and biases, Cambridge University Press.

• Krantz, D., R. Luce, P. Suppes, and A. Tversky (1971), Foundations of Measurement, Volume
I, Academic Press.

• Mas-Colell, A., M. Whinston, and J. Green (1995), Microeconomic Theory, Oxford University
Press.

• Christian Gollier (2001), The Economics of Risk and Time, Cambridge, MA: MIT Press.
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Papers:

• Allais, M. (1953), “Le Comportement de l’Homme Rationnel Devant le Risque: Critique des
Postulats et Axiomes de l’Ecole Americane, ” Econometrica, 21, 503-546.

• Anscombe, F.J. and R.J. Aumann (1963), “A Definition of Subjective Probability,” Annals of
Mathematical Statistics, 34, 199-205.

• Arrow, K.J. (1951), “Alternative Approaches to the Theory of Choice in Risk-taking Situations,”
Econometrica, 19, 404-437.

• Arrow, K.J. (1965), “Aspects of the Theory of Risk Bearing,” (Yrjo Jahnsson Lectures), Helsinki:

• Aumann, R. (1962), “Utility theory without the completeness axiom,” Econometrica, 30, 445-
462.

• Bar-Hillel, M. and A. Margalit (1988), “How Vicious are Cycles of Intransitive Choice,” Theory
and Decision 24, 119-145.

• Beardon, A. F., 1992, “Debreu’s gap theorem,” Economic Theory, 2, 150-52.

• Casadesus-Masanell, R., P. Klibanoff, and E. Ozdenoren (2000), “Maxmin Expected Utility over
Savage acts with a Set of priors,” Journal of Economic Theory, 92, 35-65.

• Casadesus-Masanell, R., P. Klibanoff, and E. Ozdenoren (2000), “Maxmin expected utility
through statewise combinations,” Economics Letters, 66, 49-54.

• Camerer, C. and M. Weber (1992), “Recent Developments in Modeling Preferences: Uncertainty
and Ambiguity,” Journal of Risk and Uncertainty 5, 325-370.

• Chew, S.H. and E. Karni (1994), “Choquet expected utility with a finite state space: commuta-
tivity and act-independence,” Journal of Economic Theory, 62, 469-479.

• Danan, E. and A. Ziegelmeyer (2006), “Are preferences complete? An experimental measurement
of indecisiveness under risk”, mimeo.

• de Finetti, B. (1937), “La Prevision: Se Lois Logiques se Sources Subjectives,” Annals de
L’Institute Henri Poincare, 7, 1-68. (Translated by H.E. Kyburg (1964), ”Foresight, Its Logical
Laws, Its Subjective Resources” in H.E. Kyburg and H. E. Sinkler, eds., Studies in Subjective
Probabilities, New York: Wiley.

• Debreu, G., (1954)“Representation of a preference relation by a numerical function,” in R. M.
Thrall, C. H. Coombs, and R. L. Davis, eds., Decision Process, Wiley, 1954, 159-65.

• Debreu, G., (1964), “Continuity properties of Paretian utility,” International Economic Review,
5, 285-93.

• Dekel, E. (1986), ”An axiomatic characterization of preferences under uncertainty: weakening
the independence axiom,” Journal of Economic Theory, 40, 304-318.

• Dekel, E., B. Lipman, A. Rustichini (1997), ”Recent developments in Modeling unforeseen con-
tingencies,” mimeo, (A shorter version appears in European Economic Review, May 1998).

• Dekel, E., B. Lipman, A. Rustichini (2001), ”Representing Preferences with a Unique Subjective
State Space,” Econometrica.
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• Dekel, E., B. Lipman, A. Rustichini (2001), ”Temptation-Driven Preferences,” mimeo.

• Dow, J. and S. Werlang (1992), ”Uncertainty Aversion, Risk Aversion, and the Optimal Choice
of a Portfolio,” Econometrica, 60, 197-204.

• Dow, J. and S. Werlang (1994), ”Nash Equilibrium under Knightian Uncertainty: Breaking
Down Backward Induction,” Journal of Economic Theory 64, 305-324.

• Ellsberg, D. (1961), ”Risk, Ambiguity, and the Savage Axioms,” Quarterly Journal of Economics,
75, 643-669.

• Epstein, L. (1983), ”Stationary Cardinal Utility and Optimal Growth Under Uncertainty,” Jour-
nal of Economic Theory, 31, 133-152.

• Epstein, L. and M. Le Breton (1993), ”Dynamically Consistent Beliefs must be Bayesian”,
Journal of Economic Theory, 61, 1-22.

• Epstein, L. and T. Wang (1994), ”Intertemporal Asset Pricing Under Knightian Uncertainty,”
Econometrica 62, 283-322.

• Epstein, L. (1999), ”A definition of uncertainty aversion,” Review of Economic Studies, 66,
579-608.

• Epstein, L. (2000), ”Are probabilities used in markets?” Journal of Economic Theory, 91, 86-90.

• Epstein, L. and J. Zhang (2001), ”Subjective Probabilities on Subjectively Unambiguous Events,”
Econometrica, 69, 265-306.

• Ergin H. and F. Gul (2002), ”A Subjective Theory of Compound Lotteries,”, Princeton Univer-
sity, mimeo.

• Fishburn P.C. (1991) Nontransitive Preference in Decision Theory. Journal of Risk and Uncer-
tainty, 4:113-134.

• Ghirardato, P., P. Klibanoff and M. Marinacci (1998), ”Additivity with multiple priors,” Journal
of Mathematical Economics, 30, 405-420.

• Ghirardato, P. and M. Marinacci (1999), ”Ambiguity made precise: A comparative foundation,”
Social Science Working Paper 1026 (Revised), California Institute of Technology.

• Gilboa, I. (1987), ”Expected Utility with Purely Subjective Nonadditive Probabilities,” Journal
of Mathematical Economics, 16, 65-88.

• Gilboa, I. and D. Schmeidler (1989), ”Maxmin Expected Utility with Non-unique Prior,” Journal
of Mathematical Economics, 18, 141-153.

• Gilboa, I. and D. Schmeidler (1993), ”Updating Ambiguous Beliefs,” Journal of Economic The-
ory.

• Grant, S. (1995), ”Subjective Probability without Monotonicity: Or How Machina’s Mom May
Also Be Probabilistically Sophisticated,” Econometrica, 63, No. 1, 159-189.

• Grant, S. and E. Karni (2000), ”A Theory of Quantifiable Beliefs,” mimeo, Johns Hopkins.

• Gul, F. (1992), ”Savage’s theorem with a finite number of states,” Journal of Economic Theory,
57, 99-110.
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• Gul, F. and W. Pesendorfer (2001), ”Temptation and Self-Control,” Econometrica.

• Gul, F. and W. Pesendorfer (2005), ”The Revealed Preference Theory of Changing Tastes,”
forthcoming, Review of Economic Studies.

• Gul, F. and W. Pesendorfer (2005), ”Self Control, Revealed Preference and Consumption Choice”,
mimeo, Princeton University.

• Herstein, I. N. and J. Milnor (1953), ”An Axiomatic Approach to Measurable Utility,” Econo-
metrica, 21, 291-297.

• Jaffray, J-Y., 1975, “Existence of a continuous utility function: an elementary proof,” Econo-
metrica, 43, 981-3.

• Jaffray, Y. (1975), “Semicontinuous Extension of a Partial Order,” Journal of Mathematical
Economics, 2, 395-406.

• Kahneman, D. and A. Tversky (1979), ”Prospect Theory: An Analysis of Decision Under Risk,”
Econometrica, 47, 263-291.

• Karni, E. (1987), ”Generalized Expected Utility Analysis of Risk Aversion with State-dependent
Preferences,” International Economic Review, 28, 229-240.

• Karni, E. and D. Schmeidler (1991), ”Utility Theory with Uncertainty,” Handbook of Mathe-
matical Economics, Vol 4, W. Hildebrand and H. Sonnenschein, eds., North Holland, 1763-31.

• Klibanoff, P. (1996), ”Uncertainty, Decision, and Normal-Form games,” mimeo, Northwestern.

• Klibanoff, P. (1995), ”Dynamic Choice with Uncertainty Aversion,” mimeo, Northwestern.

• Klibanoff, P. (2001), ”Characterizing Uncertainty Aversion Through Preference for Mixtures”,
Social Choice and Welfare, 18, 289-302.

• Klibanoff, P. (2001), ”Stochastically independent randomization and uncertainty aversion,” Eco-
nomic Theory, 18, 605-620.

• Klibanoff, P., M. Marinacci and S. Mukerji (2003), ”A smooth theory of decision-making under
ambiguity,” mimeo.

• Koopmans, T. (1960) ”Stationary Ordinal Utility and Impatience,” Econometrica, 28, 287-309.

• Koopmans, T., P. Diamond and R. Williamson (1964) ”Stationary Utility and Time Perspec-
tive,” Econometrica, 32, 82-100.

• Koopmans, T. (1972), ”Representation of Preference Orderings with Independent Components of
Consumption,” C.B. Mguire and Roy Rander (eds.) Decision and Organization, North-Holland.

• Koopmans, T. (1972), ”Representation of Preference Orderings over Time,” C.B. Mguire and
Roy Rander (eds.) Decision and Organization, North-Holland.

• Kreps, D. and E. L. Porteus (1978), ”Temporal Resolution of Uncertainty and Dynamic Choice
Theory”, Econometrica ,46, 185-200.

• Kreps, D. (1979), ”A representation theorem for ’preference for flexibility’,” Econometrica, 47,
565-577.

6



• Kreps, D. (1992), ”Static choice in the presence of unforseen contingencies,” in Economic Anal-
ysis of Markets and Games: Essays in Honor of Frank Hahn, P. Dasgupta, D. Gale, O. Hart,
and E. Maskin (eds.), MIT Press, 259-281.

• Lo, K.C. (1996), ”Equilibrium in Beliefs Under Uncertainty,” JET.

• Machina, M.J. (1982), ”’Expected Utility’ Analysis Without the Independence Axiom,” Econo-
metrica, 50, 277-323.

• Machina, M.J. (1987), ”Choice under uncertainty: Problems solved and unsolved,” Journal of
Economic Perspectives, 1, 121-154.

• Machina, M.J. (1989), ”Dynamic Consistency and non-expected utility models of choice,” Jour-
nal of Economic Literature, 27, 1622-1668.

• Machina, M.J. and D. Schmeidler (1992), ”A More Robust Definition of Subjective Probability,”
Econometrica, 60, 745-780.

• Mandler, M. (1999), “Incomplete preferences and rational intransitivity of choice,” mimeo, Har-
vard University.

• Mandler, M. (2001), “A difficult choice in preference theory: rationality entails completeness or
transitivity but not both,” in Varieties of Practical Reasoning, ed. by E. Millgram. Cambridge:
MIT.

• Mandler, M. (2004), “Status quo maintenance reconsidered: changing or incomplete prefer-
ences,” Economic Journal, 114, 518-535.

• Mandler, M. (2005), “Incomplete preferences and rational intransitivity of choice,” Games and
Economic Behavior, 50, 255-277.

• Manzini, P., and M. Mariotti (2003): “How vague can one be? Rational preferences without
completeness or transitivity,” Working paper EconWPA 312006.

• Manzini, Paola and Marco Mariotti (2004), “Rationalizing Boundedly Rational Choice: Sequen-
tial Rationalizability and Rational Shortlist Methods”, IZA Discussion paper No.1239.

• Masatlioglu, Yusufcan and Efe Ok (2005), “Rational Choice with Status Quo Bias”, Journal of
Economic Theory, 121, No. 1, 1-29.

• Masatlioglu, Yusufcan and Efe Ok (2006), “Reference-Dependent Procedural Decision Making”,
Journal of Economic Theory, 121, No. 1, 1-29.

• May K. O. (1954) Intransitivity, utility and the aggregation of preference patterns. Economet-
rica, 22,1-13.

• Nakamura, Y. (1990), “Subjective expected utility with non-additive probabilities on finite state
spaces,” Journal of Economic Theory, 51, 346-366.

• Nau, R. F. (2002), “Uncertainty Aversion with Second Order Probabilities and Utilities,” mimeo,
Duke University.

• Nehring, K. (1997), “Rational Choice and Revealed Preference Without Binariness,” Social
Choice and Welfare, 14, 403-425.

• Nehring, K. (1999), “Preference for flexibility in a Savage framework”, Econometrica 67, 101-119.

7



• Ok, E. A. (2000), “Utility representation of an incomplete preference relation,” Journal of Eco-
nomic Theory, forthcoming.

• Ok, E. A. and L. Koçkesen (2000), “Negatively interdependent preferences,” Social Choice and
Welfare, forthcoming.

• Ok, E. A. and L. Zhou (1999), “Revealed group preferences on nonconvex choice problems,”
Economic Theory, 13, 671-687.

• Peleg, B. (1970), “Utility functions for partially ordered topological spaces,” Econometrica, 38,
93-96.

• Peters, H. and P. Wakker (1991), “Independence of irrelevant alternatives and revealed group
preferences,” Econometrica, 62, 1787-1801.

• Pratt, J. W. (1964), ”Risk Aversion in the Small and in the Large,” Econometrica, 32, 122-136.

• Pratt, J. W. (1988), ”Aversion to one risk in the presence of others,” Journal of Risk and
Uncertainty, 1, 395-413.

• Rabin, M. (2000), ”Risk Aversion and Expected-Utility Theory: A Calibration Theorem,”
Econometrica, 68, 1281-1292.

• Rader, T., (1963), “The existence of a utility function to represent preferences,” Review of
Economic Studies, 30, 229-32.

• Richter, M. K. (1966), “Revealed preference theory,” Econometrica, 34, 635-645.

• Richter, M. K., (1980), “Continuous and semi-continuous utility,” International Economic Re-
view, 21, 293-9.

• Ross, S.A. (1981), “Some Stronger Measures of Risk Aversion in the Small and in the Large,”
Econometrica, 49, 621-638.

• Rubinstein, Ariel (2006), “Comments on Behavioral Economics”, forthcoming in Advances in
Economic Theory.

• Rubinstein, Ariel and Yuval Salant (2006), “A Model of Choice from Lists”, Theoretical Eco-
nomics, 1, No. 1, 3-17.

• Sarin, R. and P. Wakker (1992), “A Simple Axiomatization of Nonadditive Expected Utility,”
Econometrica 60, 1255-1272.

• Sarin, R. and P. Wakker (1994), “A General Result for Quantifying Beliefs,” Econometrica, 62,
683-685.

• Sarin, R. and P. Wakker (1997), “A Single-Stage Approach to Anscombe and Aumann’s Expected
Utility,” Review of Economic Studies, 64, 399-409.

• Schmeidler, D. (1989), “Subjective Probability and Expected Utility Without Additivity,” Econo-
metrica, 57, 571-587.

• Segal, U. (1987) “The Ellsberg paradox and risk aversion: An anticipated utility approach, ”
International Economic Review, 28, 175-202.

• Segal, U. (1990) “Two stage lotteries without the reduction axiom, ” Econometrica, 58, 349-377.
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• Sen, A. (1997), “Maximization and the Act of Choice,” Econometrica, 65, 745-779.

• Skiadas, C. (1997), “Conditioning and Aggregation of Preferences,” Econometrica, 65, No. 2,
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• Slovic, P. and A. Tversky (1974), “Who accepts Savage’s Axiom?,” Behavioral Science, 19,
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• Sondermann, D. (1980), “Utility representation for partial orders,” Journal of Economic Theory,
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