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Regulate monopoly under complete information

Consider the pricing policy for a bridge with a fixed construction cost
and zero marginal cost (Dupuit (1844) and Hotelling (1938))

The optimal policy for maximizing consumer welfare is:
▶ to set the price equal to the marginal cost, and
▶ to subsidize the supplier for his fixed construction cost, ensuring that a

firm is willing to provide the bridge.
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Regulate monopoly under complete information
If the regulator knows the inverse-demand function P(q)
and the firm’s cost function C(q), say C(q) = FC + MC ∗ q

quantity q

price p

MC

P(q)
qe

pe = MC

Production is efficient
Total consumer surplus is (pink triangle − fixed cost)
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Baron and Myerson (1982)
The regulator knows the inverse-demand function P(q)
but not the firm’s cost function C(q): C(q) = FC + θ ∗ q

quantity q

price p

MC=θ1

MC=θ0
P(q)

qe,θ1 qe,θ0

pe,θ1

pe,θ0

If pricing at MC and being subsidized FC, θ0 will mimic θ1.
Type θ0 will extract surplus of the blue box, and underproduce
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Baron and Myerson (1982)

Second-best solution for marginal cost θ ∈ [θ0, θ1]:

lower cost types get a lower price than higher cost types
local upwards IC constraints bind and informational rents are easily
computed
there is no distortion at the bottom (lowest cost types)
the highest cost types get no rent: the participation constraint binds
at the top
the firm may charge a price even higher than the unregulated price
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Baron and Myerson (1982)

Second-best solution for marginal cost θ ∈ {θ0, θ1}:

quantity q

price p

MC=θ1

MC=θ0
P(q)

qθ0

pθ0

qθ1

pθ1
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Regulate monopoly: multidimensional uncertainty

Lewis and Sappington (1988) and Armstrong (1999) assume
two-dimensional uncertainty about both cost and demand scenarios
Four possible types: {θ0ℓ, θ0h, θ1ℓ, θ1h}

quantity q

price p

MC=θ1

MC=θ0
Pℓ(q) Ph(q)

Perhaps the most interesting result is that it could be optimal to
make the firm charge a price below marginal cost. (Armstrong and
Rochet (1999), p. 972)
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What we do

What shall the regulator do when he knows much less about the
industry than the firm does?

▶ The firm knows its demand and cost functions (P,C)
but the regulator does not;

▶ The regulator only knows the set E of possible (P,C)
If he wants a policy that works “fairly well” in all circumstances,
what shall this policy look like?
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What we do
Regulator’s payoff

consumer surplus + α firm’s profit, α ∈ [0, 1]

He can regulate firm’s price and quantity, give a subsidy, charge a tax
Given a demand and cost, regret to the regulator:

regret = payoff if he had complete information − what he gets
“money left on the table”

Optimal policy:
minimize

policy
max

(P,C)∈E
regret︸ ︷︷ ︸

worst-case regret

Baron and Myerson (1982):
minimize

policy
Eµ regret
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What we find: three concerns

We decompose the regulator’s problem into three concerns:

more surplus
for consumers

mitigate under-
production

limit over-
production
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What we find: three policy instruments

A cap on the firm’s average revenue (e.g., price cap)

this caps how much consumer surplus the firm can extract

A piece-rate subsidy up to a target price (e.g., feed-in tariff)
this effectively increases the firm’s average revenue to a target price

A cap on the firm’s total subsidy
overproduction induced by subsidy is under control
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What we find: three concerns and three instruments

more surplus
for consumers

price cap

mitigate under-
production

piece-rate
subsidy

limit over-
production

cap on
total subsidy

A price cap alone is optimal when consumer values are homogenous
enough or redistribution incentive is strong enough
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Project choice: Armstrong and Vickers (2010)
The firm (agent) proposes a merger
The regulator (principal) decides whether to approve or reject

The regulator wants to maximize total welfare
What standard shall the regulator use?

gain in consumer surplus

gain in firm's profit
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Project choice: Armstrong and Vickers (2010)

The firm may have a choice of merger possibilities
The firm may have {▲,⋆} or have only ▲
Under total welfare standard, the firm proposes ▲ when it has {▲,⋆}
Under consumer welfare standard, it proposes ⋆ when it has {▲,⋆}
but if the firm has only ▲, no merger will occur

gain in consumer surplus

gain in firm's profit
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Project choice

Project choice often involves two parties:

– an agent learns which projects are available and proposes project(s)
– a principal evaluates the proposed project(s) and makes the choice

Proposing bias: the agent has a tendency to propose his favorite
project and hide his less preferred ones
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Project choice: timeline

principal
commits to ρ

agent privately
observes A

agent proposes
P ⊂ A

a ∈ P is chosen
with prob ρ(a|P)

Armstrong and Vickers has a focus on
▶ single-project proposal: |P| ⩽ 1
▶ deterministic mechanisms: ρ(a|P) ∈ {0, 1}
▶ randomization or multiproject proposals help
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Project choice: what we do

principal
commits to ρ

agent privately
observes A

agent proposes
P ⊂ A

a ∈ P is chosen
with prob ρ(a|P)

minimize
ρ

sup
A

regret(ρ,A)

Our questions:
What is the strategic role of multiproject proposals?
Do several projects within the proposal have a chance of being
chosen?
How many is enough?
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Strategic role of multiproject proposals
If the agent proposes ▲ alone, it is chosen with probability 1/2 and
the principal’s payoff is y

Multiproject environment allows the agent to also propose ⋆, a better
fallback option than rejection. The principal’s payoff goes up to z

agent payoff1

principal payoff

u = 0

▲(
1, 1

2
)

x

y

z

⋆(0, 1)
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Two is enough

To incentivize the agent to propose multiple projects, he is provided
the maximal payoff from proposing each project alone
Two is enough:

▶ one that gives the agent his maximal payoff from proposing each
project alone

▶ one that the principal likes the most

21 / 23



Thoughts on future work

Multi-dimensional screening

Multi-dimensional screening models have many potential applications
but economists have so far been hindered by the considerable
technical difficulties involved in their resolution. (Armstrong and
Rochet (1999), p. 959)
All relevant information asymmetries can be difficult to characterize
precisely. (Armstrong and Sappington (2007), p. 1607)
It is unclear how to formulate a prior.
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Thoughts on future work (cont.)

Economic question or insight:

Does the regret approach enable us to
address previously unanswered questions? Does it offer new insights?
What is important is the question: theory, experiments, field data and
simulations are all used and combined deliver much more powerful
arguments. (Niederle, 2011)
Evidence flavor: the agent’s type constrains his actions.
The firm can only choose (q, p) under its demand curve P(q)
The agent can only propose available projects. (???)
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Thank you!
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