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Introduction to adverse selection models

e Adverse selection refers to situations when agents have
unobservable information
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agent to disclose or contracting with the agent and the payment
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e When such disclosure cannot be verified, the agent will not fully
disclose => cheap talk literature that we subsequently discuss in
Module 4 (when such disclosure can be verified, full disclosure is
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Introduction to adverse selection models

e Adverse selection refers to situations when agents have
unobservable information

e Two ways of dealing with a privately informed agent - ask the
agent to disclose or contracting with the agent and the payment
depends on the agent’s reporting of information

e When such disclosure cannot be verified, the agent will not fully
disclose => cheap talk literature that we subsequently discuss in
Module 4 (when such disclosure can be verified, full disclosure is
possible, as will be discussed in Module 4)

e We now look at contracting with the agent - “screening contract”
-> as the contract screens out the agent’s private information
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Model setup

e Consider the principal as a seller and the agent as a buyer of a
good. The seller does not know the buyer’s valuation of the good.
The seller offers the following contract (schedule): the seller sells
q units to the buyer and the buyer pays the seller T’
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The seller offers the following contract (schedule): the seller sells
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e Buyer’s utility function u(q,T,0) = 6v(q) — T where
v(0) = 0,v" > 0, and v"" < 0. The buyer privately observes ¢ and
the seller only knows the distribution of § (CDF F(6) and PDF
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e Seller’s utility function (¢, T,c¢) = T — cq where ¢ > 0 is the
marginal unit production cost
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Model setup

e Consider the principal as a seller and the agent as a buyer of a
good. The seller does not know the buyer’s valuation of the good.
The seller offers the following contract (schedule): the seller sells
q units to the buyer and the buyer pays the seller T’

e Buyer’s utility function u(q,T,0) = 6v(q) — T where
v(0) = 0,v" > 0, and v"" < 0. The buyer privately observes ¢ and
the seller only knows the distribution of § (CDF F(6) and PDF
f(9))

e Seller’s utility function (¢, T,c¢) = T — cq where ¢ > 0 is the
marginal unit production cost

e We first look at the simplest case: 6 € {01,0y} (i.e., 0 is binary)
with O (high type) > 0 (low type) and Pr(0 = 6.) =
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First best - when buyer’s type is known

e In this case the seller offers {7}, ¢;} for type i buyer. Under
first-best there is no such thing as IC constraint. The only
constraint is IR.
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First best - when buyer’s type is known

e In this case the seller offers {7}, ¢;} for type i buyer. Under
first-best there is no such thing as IC constraint. The only
constraint is IR.

The seller therefore chooses {75, ¢;} for each type i that solves
the following problem:

max71; — cq; s.t.
Ti,q:

in(qi) -T;>u=0 (IR)
where @ is the reservation utility of the buyer which we normalize
to 0. We can show that IR binds (principal leaves no money on

the table) so T; = 6;v(g;) — u. Insert into the objective function
and take the first order condition results in

00" (¢FP) = ¢ and TF'P = ,0(¢f'P).
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First best - when buyer’s type is known

e In this case the seller offers {7}, ¢;} for type i buyer. Under
first-best there is no such thing as IC constraint. The only
constraint is IR.

e The seller therefore chooses {75, ¢;} for each type i that solves
the following problem:

max71; — cq; s.t.
Ti,q:

in(qi) -T;>u=0 (IR)
where @ is the reservation utility of the buyer which we normalize
to 0. We can show that IR binds (principal leaves no money on

the table) so T; = 6;v(g;) — u. Insert into the objective function
and take the first order condition results in

00" (¢FP) = ¢ and TF'P = ,0(¢f'P).

e The seller’s total profit under first-best is thus
B(Tr, — cqEB) + (1 — B)(Ty — cq5P) and the buyer gets the
reservation payoff.
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Second best - when buyer’s type is private

e When the seller does not know the buyer’s type, the seller
chooses contracts of different types for the buyer to choose
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Second best - when buyer’s type is private

e When the seller does not know the buyer’s type, the seller
chooses contracts of different types for the buyer to choose

e Question: how do we know which type of buyer will choose which
type of contract; answer: by making the contract incentive
compatible, i.e., high type buyer has no incentive to choose the
contract chosen by lower type buyer, and vice versa
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FUQUA

e The seller therefore chooses {T;, ¢;} for each type i that solves
the following problem:

rjr}%lxﬁ(TL —cqr) + (1= B8)(Tu — cqm) s-t.

Orv(qu) — Ty > 0 (IRH)
Orv(qr) —Tr > 0 (IRL)
Orv(q) — Ty > 0pv(qr) — Tr, (ICH)
0rv(qr) — T > Orv(qu) — T (ICL)
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Second best - when buyer’s type is private

e The seller therefore chooses {T;, ¢;} for each type i that solves
the following problem:

I%I%XB(TL —cqr) + (1= B8)(Tu — cqm) s-t.

Orv(qu) — Ty > 0 (IRH)
Orv(qr) — Tr > 0 (IRL)
Orv(q) — Ty > 0pv(qr) — Tr, (ICH)
0rv(qr) — T > Orv(qu) — T (ICL)

e One can also view the contract design as if the buyer
communicates his type 6 and the seller offers the contract

{T(0),q(0)} -> without loss of generality can focus on contracts
that induce truthful communication (the revelation principle ala

Myerson 1979 Econometrica “Incentive compatibility and the
bargaining problem”)
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A little more on revelation principle

e Revelation principle does not say that people will not lie -> it
simply says it is without loss of generality to focus on contracts
that induce truthful communication, from the resource allocation
perspective => and it is not equivalent to the principal knowing
the truth as there are additional IC constraints that make it
incentive compatible for the agent to communicate the truth
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e An illustrative example: suppose you are an organizer of a fish
competition, a 10,000 prize awarded to the person who catches
the biggest fish. Problem: you only have 9 referees to verify the
weight of fish caught but 10 players. Say, John is the player that
no referee is present to verify. You have two methods:
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e Revelation principle does not say that people will not lie -> it
simply says it is without loss of generality to focus on contracts
that induce truthful communication, from the resource allocation
perspective => and it is not equivalent to the principal knowing
the truth as there are additional IC constraints that make it
incentive compatible for the agent to communicate the truth

e An illustrative example: suppose you are an organizer of a fish
competition, a 10,000 prize awarded to the person who catches
the biggest fish. Problem: you only have 9 referees to verify the
weight of fish caught but 10 players. Say, John is the player that
no referee is present to verify. You have two methods:

— Give 10,000 prize to the person who claims to catch the biggest
fish -=> John will lie even if he does not catch the biggest so he
will get the 10,000 prize

— Give 10,000 prize to John and ask John to tell you truthfully the
weight of the fish he catches

— Those two solutions are resource allocationally equivalent
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A little more on revelation principle

e Revelation principle does not say that people will not lie -> it
simply says it is without loss of generality to focus on contracts
that induce truthful communication, from the resource allocation
perspective => and it is not equivalent to the principal knowing
the truth as there are additional IC constraints that make it
incentive compatible for the agent to communicate the truth

e An illustrative example: suppose you are an organizer of a fish
competition, a 10,000 prize awarded to the person who catches
the biggest fish. Problem: you only have 9 referees to verify the
weight of fish caught but 10 players. Say, John is the player that
no referee is present to verify. You have two methods:

— Give 10,000 prize to the person who claims to catch the biggest
fish -=> John will lie even if he does not catch the biggest so he
will get the 10,000 prize

— Give 10,000 prize to John and ask John to tell you truthfully the
weight of the fish he catches

— Those two solutions are resource allocationally equivalent

— Myerson (1979) says therefore it is without loss of generality to
focus on solving the eventual allocation using the second method
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Sketch of Solving the model

e Both ICH and IRL binds; intuition: you are concerned about
high type lying to be low type (so they get charged less, i.e., T is
smaller for low types) but not vice versa; you are concerned that
low type agents may not want to enter the contract (as their
valuation of the goods is lower) but not high type ones
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Sketch of Solving the model

e Both ICH and IRL binds; intuition: you are concerned about
high type lying to be low type (so they get charged less, i.e., T is
smaller for low types) but not vice versa; you are concerned that
low type agents may not want to enter the contract (as their
valuation of the goods is lower) but not high type ones

e In adverse selection settings, it is generally true that the IC
constraints of the highest type and IR constraints of the lowest
type bind and informed party other than the lowest type earn
“information rents”

e The two binding constraints result in Ty, = v(qz,) and
Ty =T+ 0pv(gr) — v(gr)]. Insert into the objective function
results in

max [0rv(qr) — cqr] + (1 = B)[0nv(qu) — cqu — (0 — 0r)v(qr)]

qrL,9H
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Sketch of Solving the model

e Both ICH and IRL binds; intuition: you are concerned about
high type lying to be low type (so they get charged less, i.e., T is
smaller for low types) but not vice versa; you are concerned that
low type agents may not want to enter the contract (as their
valuation of the goods is lower) but not high type ones

e In adverse selection settings, it is generally true that the IC
constraints of the highest type and IR constraints of the lowest
type bind and informed party other than the lowest type earn
“information rents”

e The two binding constraints result in Ty, = v(qz,) and
Ty =T+ 0pv(gr) — v(gr)]. Insert into the objective function
results in

max [0rv(qr) — cqr] + (1 = B)[0nv(qu) — cqu — (0 — 0r)v(qr)]

qL.9H

e The term, (0 — 01)v(qr), is the “informational rent” earned by
the high type to prevent the high type from mimicking the low
type
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Properties of solution

e First order condition with respect to qi and ¢y, results in
HHU/(QI%B> =G

and
S
HLv/(qLB) - _ 1-BOou—0y >c
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Properties of solution

e First order condition with respect to qi and ¢y, results in
00’ (q3"”) = ¢,
and
00" (q7") = 1 1Boxtr > c
e Recall in the first-best we have

00 (q57) = 010" (¢EP) = ¢
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Properties of solution

e First order condition with respect to qi and ¢y, results in
HHU/(quB) =G

and
c

SB
gLvl(qL ) - 1 1—B 0 —6L >c
B 0L

e Recall in the first-best we have
00 (qff%) = 000" (qf %) = ¢

e Therefore ¢35 = ¢5P but ¢7P < ¢F'B. Intuition: the seller
reduces the amount consumed by the low type to avoid mimicking
of high type, as the high type enjoys more from consuming
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Properties of solution

First order condition with respect to qi and ¢y, results in
GH’U/(quB) =G

and
c

SB
eLvl(qL ) - 1 1—B 0 —6L >c
B 0L

Recall in the first-best we have
00 (qff%) = 000" (qf %) = ¢

Therefore g5 = ¢5P but ¢7P < ¢F'B. Intuition: the seller
reduces the amount consumed by the low type to avoid mimicking

of high type, as the high type enjoys more from consuming
L
V' (q7B) — ' (¢fP) = lcﬁﬂ which is decreasing in 5 and
—=57(0r—0L)
increasing in 0 — 0, = ¢7B — ¢F'P (which is negative) increasing
(so less distortion) in f and decreasing (so more distortion) in
0y — 0p; Intuition: higher 5 — 0, and lower § implies more
adverse selection problems and thus more distortion from the
first-best
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Concluding slide for lesson 5

e Adverse selection means agents possessing private information;
such private information is usually called the agents’ “type”
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Concluding slide for lesson 5

e Adverse selection means agents possessing private information;
such private information is usually called the agents’ “type”

e Revelation principle means that we can focus on contracts that
make it incentive compatible for agents to reveal their private info

e The lowest type’s utility is the same as first best; all higher types
have higher utilities (i.e., information rent) to prevent them from
mimicking low types

e A review quiz of this lesson can be found at
https://forms.gle/pAzZd3ZA6xwqFROHA
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