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Assignment for the Course
Due December 14, 2016

You are allowed to cooperate on this assignment, but every student must
hand in a unique answer.

You have two alternative ways to complete the course requirement. Either
you write a research proposal based on a theme that is connected to the topic
of the course. A connection to mechanism design in general is enough (i.e. it
does not have to be on dynamic mechanism design). Alternatively, you can
take a take-home exam in the form of a Problem Set to be completed by the
deadline.

Research Proposal
The research proposal may be completely original to you or it may be

an idea for improving the results in recent papers on the topic. In the first
case, the research proposal should include a formal model of the idea you
have in mind, even if you do not solve it, and even if the outlined model
might be incomplete.In the latter case, you are asked to explain in detail
the main message in the paper, and then write an idea of how to take the
research further. You should get my approval for the paper before you start.
I include here a few recent articles that could serve as a basis for a proposal
of the latter type. The more recent articles on the syllabus may also be used.

• “Intertemporal price discrimination: dynamic arrivals and changing
values” by Daniel F. Garrett,

at https://sites.google.com/site/dfgarrett/

• “Revenue Maximizing Mechanisms with Strategic Customers and Un-
known, Markovian Demand” by Gershkov, Moldovanu and Strack,

at: https://papers.ssrn.com/sol3/papers.cfm?abstract id=2527653

• “Mechanisms for Repeated Trade” by Toikka and Skrzypacz, American
Economic Journal: Microeconomics, 7, 252-293, 2015

at http://economics.mit.edu/faculty/toikka/research
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Problem Set

1. Consider the mechanism design problem where a principal contracts
with an agent and commits to a two-period mecanism (x (θ) , t (θ)) =
((x1 (θ) , x2 (θ)) , t (θ)) . The payoff to the agent is given by v1 (x1, θ) +
δv2 (x2, θ) − t (θ) . The payoff to the principal is t − c1 (x1) − δc2 (x2) .
The agent’s type is distributed on [0, 1] with cdf F (θ) .

(a) Show that if v1 (·, θ) = v2 (·, θ) = v (·, θ) for all θ and c1 (·) =
c2 (·) = c (·) , then the optimal solution to the two-period problem
is given by

(
xST (θ) , tST (θ)

)
, i.e. the solution is to offer the static

optimal contract in each period. (Hint it may be helpful to think
about random allocations.)

(b) Is it true that in the general case, the optimal solution is to offer(
xST1 (θ) , xST2 (θ)

)
,
(
tST1 (θ) , tST2 (θ)

)
?

2. Assume private values. Construct an example to show that the AGV
mechanism described in the lecture notes is not dominant strategy in-
centive compatible. Give also an example to show that it does not
work with correlated types. To correct for this latter defect, consider
the efficient mechanism (x∗ (θ) t (θ)) where

ti (m) = −
∑
j 6=i

vj (x∗ (m) ,mj)+Eθi

[∑
j 6=i

vj (x∗ (θi,m−i) ,mj) |θ−i = m−i

]

(a) Is this a VCG mechanism?

(b) Is this individually rational (use an outside option yielding payoff
0 for this)? If so, in what sense?

(c) Is it budget balanced? In what sense?

(d) Can you find a modified transfer rule that extracts all infomation
rent from the buyers?

3. Consider a game where N potential employers compete for the services
of a single worker. The worker works for at most one of the firms
in each period. At the outset, her productivity is unknown. At the
bidding stage, firm i believes that the worker’s productivity in firm i is
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vi with probability pi and the productivity is zero with complementary
probability (1 − pi). Assume that the productivities are independent
across firms. The worker’s productivity in firm i is revealed to firm i
after she works for a period in that firm. All players discount future
with a constant discount factor δ < 1.

(a) What is the optimal allocation policy? Does the worker always
start in the firm with the highest expected productivity? Will the
worker be eventually matched with the highest (ex post) produc-
tivity? (Hint: Is this a Bandit Problem?)

(b) Compute the firms’ marginal contributions to the social welfare
and find the Dynamic Pivot Mechanism transfers.

(c) Can you find a sensible indirect mechanism for the DPM?

4. Two partners i ∈ {1, 2} choose a single project from a countable set
of ex-ante identical projects. Index the projects by t = 0, 1, 2, ... Each
project t generates a private value vi,t to partner i if selected. In oc-
ntrast to the previous problem, only one project can be selected and
therefore the game ends when a project has been chosen.

Assume that
vi,t ∼ F (·)

for some distribution F (·) and furthermore the vi,t are assumed to
be independent across i and t. The values are assumed to be private
information to the partners.

(a) Assume first that there is a single partner and sampling a new
project induces a delay at discount factor δ < 1. (Hence this is a
standard optimal stopping problem for the single partner) What
is the optimal decision rule for choosing a project?

(b) Suppose next that the partners vote on the project independently.
There are two (possibly sensible) rules for accepting a project:
unanimity and early stopping. Under unanimity a project is cho-
sen if and only if both partners accept it. Under early stopping,
a project is selected if at least one of the partners votes in favor.
Compare these rules to the previous part. Which is better for
maximizing the expected sum of realized payoffs?
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(c) Compute the Dynamic Pivot Mechanism for this problem. Does
this result in a budget surplus or deficit?

5. Consider the following dynamic procurement problem. There is a man-
ufacturing firm that needs a new process control system, to be installed
next summer. If bought, the new system boosts the firm’s profit by
some fixed amount. There is only one potential system supplier. The
supplier’s cost is its private information. However, right now, as the
parties are negotiating, the supplier only privately knows its expected
cost. In particular, the realized cost next summer is the sum of the sup-
plier’s current private estimate and an independent privately-observed
cost shock. Both parties have quasilinear utility in money, and the
supplier’s best outside option is worth zero.

Suppose that the manufacturing firm makes a take-it-or-leave-it offer
of a dynamic contract to the supplier.

(a) Formulate the manufacturing firm’s problem as a two-period dy-
namic mechanism design problem.

(b) Derive the dynamic envelope formula and the dynamic virtual
surplus. (You don’t need to provide full proofs.)

(c) Argue that the allocation rule that maximizes virtual surplus
(without constraints) is implementable under some explicit condi-
tion on the distribution of the supplier’s initial estimate. Interpet
the optimal contract
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