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PRELIMINARY EXAMINATION FOR THE Ph.D. DEGREE

You need to answer four questions, at least one from each part.

Part 1

1. (Temptation and Self-Control)

a) Let X be a finite set of alternatives, and M the set of its non-empty subsets (“menus”).

Consider a decision maker with menu preferences described by the functional form of Gul und

Pesendorfer’s (2000) model of “Temptation and Self-Control” that is based on a committment

utility u : X → R and temptation utility t : X → R.

• As in class, think of the x ∈ X as abstract alternatives, disregarding the fact that GP study

specifically menus of lotteries.

Write down the GP functional form, and explain the notion of “cost of self-control” in their

model.

b) Describe the basic new behavioral phenomenon GP try to model.

c) Show that GP-style menu preferences satisfy their Set Betweenness axiom.

d) Consider the following preference pattern:

{hard} ∼ {hard, easy} � {easy} � {easy, cake} � {hard, cake}.

These are motivated by the following story: only the cake is tempting; in absence of temptation,

act according to committment preferences; in presence of the cake, overcoming temptation requires

will-power effort that aggravates hard task more than easy task.

i) Can these preferences be explained in the GP model?

ii) Show that these preferences can be explained by a non-linear generalization of the GP

model.
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2. (Subjective Probability)

a) State Savage’s representation theorem, restricting your attention to acts with a finite number

of consequences. State each axiom in a formally precise manner, and interpret its content intuitively.

b) Savage’s theorem contains a representation of “qualitative probability” relations with par-

ticular structure; state this representation, and point out what additional structure is added.

c) Let N denote the set of natural numbers and Σ denote the family of all sets A ⊆ N such that A

or its complement Ac is finite. Define a relation Dfin on the family of finite subsets of Σ that orders

sets lexicographically according to their greatest elements: A ≡ B iff A = B, and A B B iff, for

some k ≥ 0, the k largest elements of A and B agree, and the k+1st element of A is larger than the

k + 1st element of B, or if B has only k elements. For example, {5} B {4, 3, 2}, {5, 4, 3}B {5, 4, 2},

and {5, 4, 3} B {5, 4}.

i) Show that the ordering Dfin can be extended to a qualitative probability D on all of Σ.

ii) Can the qualitative probability D be represented by a finitely additive probability measure?

(Hint: to answer this question, it suffices to focus on the subrelation Dfin)
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Part 2

3. Consider a two-period finance (t = 0, 1) economy with I agents, such that the real side of

the economy is deterministic: agents’ endowments are riskless, of the form ωi = (ωi
0, ω

i
1) ∈ |R2

++.

However transactions use money, the government monetary policy may introduce variability in

the purchasing power of money, and this affects the payoff of the nominal bonds that agents use

to borrow and lend. A monetary policy is described by the amounts of money injected in the

economy, M0 at date 0 and M1 = (M1, . . . , MS) at date 1 (we assume that the random variable M1

can take at most S values and there is a probability distribution ρ = (ρs)s∈S on these values; we

also assume that the monetary policy is perfectly anticipated by the agents in the private sector).

In this economy, simple “quantity theory equations” hold: in each date/state s = (0, . . . , S),

ps

∑I
i=1

xi
s = Ms, where ps is the price of the (composite good) in terms of money and xi

s is the

consumption of agent i in date/state s. Agents are risk averse with separable utility functions of

the form

ui(xi) = vi(xi
0) + δEvi(xi

1
)

where δ is the discount factor and vi is concave increasing.

(a) Prove that the Pareto optimal allocations of the economy just described are deterministic,

i.e. each agent’ consumption is the same in all monetary states at date 1.

(b) Suppose that, despite the presence of monetary shocks, agents only use for trading the nominal

bond which pays one unit of money at date 1 whatever happens. Prove that generically an

equilibrium of the monetary economy is Pareto optimal if and only if the monetary policy

(M0, M1) is non random.

(c) Suppose that the situation described by this model is one where monetary shocks regularly

occur and additional nominal securities have been introduced in such a way that markets are

complete. Show that the monetary policy is neutral in the sense that it does not affect the

real side of the economy.
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4. Consider an exchange economy with two periods (t = 0, 1) and uncertainty described by S

states of nature at date 1. There is one good at each date and agent i has the initial endowment

ωi ∈ |RS+1
+ . The preferences of each agent are characterized by a utility function ui : |RS+1

+ −→ |R

which is smooth, differentiably strictly quasi-concave and has indifference surfaces which do not

intersect the axes. There are J securities with a payoff matrix V at date 1. The financial markets

are incomplete (J < S).

(a) Write out the definition of a financial market equilibrium and the first-order conditions which

are satisfied at an equilibrium.

(b) Explain from the first-order conditions why an equilibrium is not likely to be Pareto optimal.

(c) Suppose now that you want to prove formally that an equilibrium with incomplete markets

is typically suboptimal. Explain what you are able to prove and give an outline of the proof.

(d) What are the non-generic cases that you know where a financial market equilibrium is Pareto

optimal despite the fact that the financial markets are incomplete?
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