
Theory Field Examination

August 2025

Instructions: The field exam consists of two questions corresponding to Econ 206 and

PHDBA 269D. Please answer both questions. You have a total of two hours. The exam

is closed-book. There are a total of 100 points, and point totals for each sub-question

are indicated. Good luck!
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Question for PHDBA 269D (50 points)

Construct an n-player repeated-game model under perfect monitoring with finite action

spaces and discounting (assume n ≥ 2) as in Fudenberg and Maskin (1986): “The folk

theorem in repeated games with discounting or with incomplete information” Ecoo-

metrica, 54(3): 533-554. Provide an interpretation for each notation/definition you

introduce (you do not need to use the same notation as that paper but everything

must be coherent within your model). In that model, provide responses to the follow-

ing questions on two versions of folk theorem.

1. (25 points) State and prove the “Nash-reversion” version of folk theorem.1

2. (25 points) State the “minimax” version of folk theorem for the case of two

players.

3. (bonus; the points for this question will be used to compensate any loss from the

other two questions): Prove the theorem that you stated in part 2. Only in this

question, you can assume that, after each period, the choice of a mixed strategy

(not just the realization of an action given the mixture) of each player is revealed

to the other players.

1This is the version for which Fudenberg and Maskin (1986) cites Friedman (1971): “A Noncoop-

erative Equilibrium For Supergames,” Review of Economic Studies, 38, 1-12.
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Question for 206 (50 points)

There is a principal and a single agent. The agent can work on two tasks, A and B. If

they are assigned to α ∈ R+ units of task A and β ∈ R+ units of task B, their total

workload is αc + β, where c ∈ [c, c̄] is their privately observed preference type, with

CDF F and density f . Agents prefer lower workloads.

For each unit of task k ∈ {A,B} that the agent completes, they produce output

wk. The goal of the principal is to maximize expected output, while ensuring that the

agent is made no worse off relative to some outside option. In the outside option, the

agent chooses from a menu M = (αk, βk)
n
k=1, where αk ≥ 0 is a quantity of task A

and βk ≥ 0 a quantity of task B. Thus an agent of type c who chooses optimally from

menu M receives payoff

R(c) := min
1≤k≤n

αkc+ βk.

1. (10 points) Prove that R(c) satisfies the following properties.

(a) R(c) is concave.

(b) R(c) is differentiable almost everywhere.

(c) R′(c)c ≤ R(c) for all c ∈ [c, c̄] at which R is differentiable.

For the remainder of the problem, take as given a function R which satisfies these

three properties. The principal’s problem is to choose a mechanism α, β : [c, c̄] → R
2
+

to maximize expected output. That is, the principal solves

max
α,β

∫ c̄

c
wAα(c) + wBβ(c) dF (c) (1)

s.t. α(c)c+ β(c) ≤ α(c′)c+ β(c′) ∀c, c′ (IC)

α(c)c+ β(c) ≤ R(c) ∀c (IR)

α, β ≥ 0

2. (5 points) Use the envelope theorem to write β as a function of α and u :=

α(c)c+ β(c).
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3. (10 points) Show that we can rewrite the principal’s problem as

max
α:[c,c̄]→R, u∈R

∫ c̄

c
α(c)

(
wA − wB

(
c− 1− F (c)

f(c)

))
f(c)dc+ wBu (2)

s.t. α non-increasing (IC)

u+

∫ c

c
α(z)dz ≤ R(c) ∀ c (IR)

− α(c)c+ u+

∫ c

c
α(z)dz ≥ 0 ∀ c (?)

α ≥ 0, u ≥ 0

Explain the constraint marked (?).

4. (5 points) Define W (c) :=
(
wA − wB

(
c− 1−F (c)

f(c)

))
f(c). Argue that we can

simplify the program to

max
α:[c,c̄]→R+, u≥0

∫ c̄

c
α(c)W (c)dc+ wBu

s.t. α non-increasing (IC)

u+

∫ c

c
α(z)dz ≤ R(c) ∀ c (IR)

− α(c)c+ u ≥ 0.

α ≥ 0, u ≥ 0.

5. (10 points) Define

W(c) :=

∫ c

c
W (z)dz.

Let W̄ be the concavification (concave envelope) of W and let W̄ (c) = W̄ ′(c).

Consider the following program

max
α:[c,c̄]→R+, u≥0

∫ c̄

c
α(c)W̄ (c)dc+ wBu (3)

s.t. α non-increasing (IC)

u+

∫ c

c
α(z)dz ≤ R(c) ∀ c (IR)

− α(c)c+ u ≥ 0 (NN)

α ≥ 0, u ≥ 0
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Argue that the program in (3) has a weakly higher value than the program in

(1). (Hint. You don’t need to prove this rigorously, just give a sketch of the

argument.)

6. (10 points) Suppose we relax the program in (3) by dropping the constraint that

α be non-increasing. That is, consider

max
α:[c,c̄]→R+, u≥0

∫ c̄

c
α(c)W̄ (c)dc+ wBu (4)

s.t. u+

∫ c

c
α(z)dz ≤ R(c) ∀ c (IR)

− α(c)c+ u ≥ 0

α ≥ 0, u ≥ 0.

If α∗, u∗ is a solution to (4), under what conditions on α∗ is it also a solution to

the original program in (1)? How can we take α∗ and convert it into a solution

to the original program?
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