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General information: Four of the following six problems must be

solved. You may discuss the problems with other candidates, but each

candidate must write a separate and independent solution.

Problem 1

Chapter 3.I of Mas-Colell et al. derives Equivalent Variation and Compen-

sating Variation as measures of individual welfare changes, while chapter

10.E argues that maximizing the Marshallian surplus yields a Pareto effi-

cient outcome. While EC and CV defines consumer surplus as the area

under the Hicksian demand curve, the Marshallinan surplus uses the Wal-

rasian demand.

(a) How can the results be reconciled?

In a review of the literature, John K. Horowitz and Kenneth E. McConnell

(“A Review of WTA/WTP Studies”, Journal of Environmental Economics

and Management 44, 2002, 426-447) finds that the difference between WTA

and WTP (corresponding to CV and EV) is very large for some goods, but

it depends on the type of good in question.

(b) Discuss these findings in the light of the argument in W. Michael

Hanemann “Willingness to Pay and Willingness To Accept: How

much can they differ” (The American Economic Review 81, 1991,

635-647). Do you think that Hanemann’s paper gives a plausible

explanation for the empirical size of these differences, and how they

varies with the type of goods?

Problem 2

Consider a finite set of possible levels of a public goods with corresponding

distributions of cost (gn, t1n, ..., tIn) for n ∈ {1, 2, ...N} and where tin is the

tax paid by individual i, potentially negative. The sum equals the cost,

c(gn), of the public good:
∑

i tin = c(gn). We consider four alternatives:
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a1 g1 = ti1 = 0,

a2 g2 = ḡ > 0 and ti2 = 1
N c(gn),

a3 g3 = ḡ > 0 and ti3 is set proportional to WTP:

ti3 =
WTPin∑
j WTPjn

· c(gn) ,

a4 g3 = ḡ > 0 and ti3 is set such that yi − ti3 = yj − tj3 for any pair of

individuals, i, j, where yi is income for individual i.

Consider a Cost-Benefit ranking where alternatives are ranked according to∑
WTPin− c(gn), where WTPin is i’s individuals willingness to pay for the

public good level in alternative n. (Formally: (yi −WTPin, gn) ∼i (yi, 0).)

(a) List the possible rankings of the three alternatives that may result

from such a Cost-Benefit ranking.

(b) Amartya Sen (“Personal Utilities and Public Judgements: Or what

is wrong with welfare economics”, The Economic Journal 89, 1979,

537-558) argues that Arrow’s approach to social choice severely limits

the information that is allowed to enter into the ranking. What

information is used in the Cost-Benefit ranking above while it is ruled

out in Arrow’s approach? Explain why the Cost-Benefit ranking is

not a counterexample to Arrow’s Impossibility Theorem.

Problem 3

Proposition 6.B.3 in Mas-Colell et al. shows that ranking according to ex-

pected utility follows from axioms, where independence is one of the key

axioms. Uri Gneezy and Jan Potters (“An experiment in Risk Taking and

Evaluation Periods” Quarterly Journal of Economics 112, 1997, 631-645)

test an implication of the expected utility hypothesis due to P.A. Samuel-

son; that if a single gamble is rejected at every relevant wealth position,

then accepting the multiple repetitions of the same gamble is inconsistent

with maximization of expected utility.
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(a) Prove Samuelson’s claim and, in particular, explain why the assump-

tion concerning wealth is important.

(b) Do Gneezy and Potters’ results violate the implication of expected

utility pointed out by Samuelson?

Mathew Rabin and Richard H. Thaler (“Anomalies: Risk Aversion” Jour-

nal of Economic Perspectives 15, 2001, 219-232) extend Samuelson’s theo-

retical result and concludes negatively on the descriptive validity of expected

utility, to the extent that they conclude: “Indeed, we aspire to have writ-

ten one of the last articles debating the descriptive validity of the expected

utility hypothesis” (p. 229).

(c) Do the results cited above provide evidence for violation of the ax-

ioms of expected utility, and in particular the independence axiom?

Problem 4

(a) Consider Example 27.1 in Osborne & Rubinstein of a second-price

auction. Formulate this as a Bayesian game and show that this game

has a Nash equilibrium where all players bid their valuations.

(b) Consider now the same situation, but with the difference that vi −

maxj∈N\{i} aj is replaced by vi−ai. This turns the game into a first-

price auction. Formulate this as a Bayesian game and characterize

a symmetric Nash equilibrium.

(c) Use Roger B. Myerson, “Optimal Auction Design” (Mathematics of

Operations Research 6, 1981, 58–73) and John G. Riley and William

F. Samuelson “Optimal Auctions” (American Economic Review 71,

1981, 381–392) to argue that the expected revenue for the auctioneer

is the same for both auctions.

(d) Provide a general discussion of what assumptions this ‘revenue equal-

ization theorem’ is based on.
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Problem 5

Consider two classes of games: (i) The class of undiscounted finitely re-

peated games and (ii) the class of δ-discounted infinitely repeated games,

where 0 < δ < 1. ‘Folk theorems’ for these classes of games are proven in

Jean-Pierre Benoit and Vijay Krishna “Finitely Repeated Games” (Econo-

metrica 53, 1985, 905–922) and Drew Fudenberg and Eric Maskin “The

Folk Theorem in Repeated Games with Discounting or with Incomplete In-

formation” (Econometrica 54, 1986, 533–554). See also Sections 8.8 and 8.9

of Osborne & Rubinstein and Appendix A of Chapter 12 of Mas-Colell et

al.

(a) For each of these classes of games, what is meant by the ‘folk theo-

rem’?

(b) For each of these classes of games, explain what assumptions are

needed to establish this result for games with 3 or more players. In

particular, what is the role of the dimensionality assumption?

(c) Why is the dimensionality assumption not needed for games with

only two players?

Problem 6

In the hidden action model in Section 14.B of Mas-Colell et al., the agent is

risk averse and effort is one-dimensional.

(a) Characterize the optimal contract when a good, objective output

measure is available.

(b) Use the analysis by Holmstrom and Milgrom (“Multitask Principal-

Agent Analyses: Incentive Contracts, Asset Ownership, and Job De-

sign”, J Law Econ Org 7, 1991, special issue, 24–52) to discuss how

your conclusion changes when effort is two-dimensional and a good,

objective output measure is available only for one of the dimensions.


