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Sender-Receiver Games

Di�erent classes of games with similar overall structure:
• Two players: sender (S) and receiver (R)
• S is privately informed about type ◊ œ �
• Actions:

1. S sends message m œ M

2. R sees message m and takes action x œ X

• Payo�s: uS(◊, m, x) and uR(◊, x)

We distinguish the following classes
1. Signaling games: uS(◊, m, x) ”= uS(◊Õ, m, x) and
2. Disclosure games: message set M depends on type
3. Cheap talk: uS(◊, m, x) = uS(◊, x) ’m

4. Bayesian Persuasion: cheap talk but sender commits to message for each type
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Motivating Example – Akerlof (1978): A market for “lemons”

‘If this is correct, economics would be di�erent.’ –editor of JPE (who rejected the paper)

Consider a market for cars with multiple sellers and buyers:
• quality ◊ œ {L, H} with ⁄ = P[◊ = L]
• seller’s reserve price is r◊ with 0 < rL < rH

• buyer’s valuation is v◊ with v◊ > r◊

so sale is always e�cient!

Think of a competitive market with excess demand so that buyers pay expected value

Benchmarks:
• Complete information
• Incomplete symmetric information

86

↳ If µ is the belief that ② =L ,
then

p=E[ Volpe ] = you -14 -NIUH



Akerlof: A market for “lemons” – Symmetric info benchmarks

Complete information: Sellers and buyers know quality of cars

Incomplete symmetric information: Nobody knows quality
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↳ All cars are sold at V0 for OE4H

⇒ efficient mashed outcome

• Expected value for buyers : the -111 - d) v, -= v4)

• Expected reserve price for sellers : drill
- d) rµ

In market with p - v41 all cars are sold becomes dr
, + 1-d) rµ < ✓(d)



Akerlof: A market for “lemons” – Asymmetric info

Asymmetric information: Only sellers know quality of cars
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• Supposing that all cars are sold in market
, p must be ✓ (d) =E[Vo|µ=d]

• But sellers know 0 so H- type sellers will be willing to sell at p

only if p >_rx

⇒ if V4) try → all cars can be sold in markt
.

↳ " if only few bad cars
'

⇒ However , if V4)<rH
, only L-type sellers are willing to sell at p = v4)

.

So buyers can infer that all offered cars must be Lemons

→ price must be 4 ⇒
This is inefficient

→ in equilibrium, only L - types are sold
.

because gains from
trade of H -cars are not realised

.
!



Sender-Receiver Games

Signaling



(Job Market) Signaling

Spence (1973): Job Market Signaling. The Quarterly Journal of Economics.

Continuing with the same model, suppose rL = rH = 0 and seller can send message m œ R+
where cost of message depends on type:

c(m, ◊) = m

◊

Buyers observe message m and form a belief µ(m) œ [0, 1] that ◊ = L

Model buyers/market in reduced form and directly assume the seller is paid p = E◊≥µ(m) [v◊]

remark: in Spence’s paper our sellers are (potential) workers, our buyers are firms, and the
costly message is education
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-
sellers have no valuation

→ messages
are

with H > L Cheaper to send

for high types.



Perfect Bayesian Equilibria
F- of conditions : (c) the

message
sent by type 0

, m⑨) must be

MC0E argmaxmen
,
{ P " - I}

* pen)=E•~µµ[vo]

( Iii ) NM1 is consistent with Bayes rule whenever m is chosen with

positive probability in the equilibrium.

① construct pooling equilibria ( i. e. MLL)=m(It) )

note that we can freely choose beliefs for messages which are not sent in eq .

↳ we assign
' worst ' belief for sender to off- path messages. → µ(m, =L for m-1-mw.my

⇒ * prices : Plm ) = V4) =dKt4- d) VH for equilibrium message m

pay = ✓ (1) = UL for off eq. messages .
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(c) when is equilibrium message optimal for sender ?

⑤ =L :dvl-il-HVH-M-ZVL-00.tl
: duh + 4-d) UH - IT z if -0

⇒ pooling at m is an equilibrium if ME11-6HH - VI. L

P1

✓"
- for any

m > on the pooling eq.

-µ•←
- - - - - - -

-
- -
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"

ve -:\ .
mm

¥eÉ
*



② Separating equilibria : MCH)=mµ =L MIL)=mh

Again , assign worst belief after any message m¢{mama}

prices :
pen, {

✓ It if m=mH

VL if m=mL
4 if m&{mama }

note that ML must be 0 because m=o induces belief f- I

P1
• K - 0 I Vµ - m÷

UH •

• UH - % z VL

If
4 • •

• >4- 4)LEMHELVH - 4)H
m

- vµ - I
✓ ✓*

- MEfor any MH in here

and me =D is separating eq.



Who is better off in which type of eof. ?

• L- type is better off in any pooling equilibrium .
In pooling eq. the deviation to m=o

gives the same payoff as in any Sep. eof.
• For H - type ,

not clear because cost of

separating may exceed benefit.

Next : which equilibria are more sensible ?



Excursion to equilibrium refinements

Payette :

E: +1 for ' right
'

breakfast Receiver +1 for fighting wimp

+ 1 for not fighting MAN
+ 2 if no fight -

⇒ Both survive
test I

2 (pooling) ; 1. ( Beer , Beer ) , (Don't , Fight) , µHimp1 Beer )
- K

, µ(wimp / Quiche ) I V2

ilibrio
2. (Quiche ,QieLe)( Fight, Dont) , µ(wimpl Beer) =L ,µ(wimp

/ Quiche ) = %-) Quiche does not
survive taste



Eq . Refinement excursion

m= message
Definition : I: Given a signaling game with sender payoff t.si (mi 0.x ), @ = type

✗ = action of Receiver.
a
message m is dominated for type 0 if there is

mtt-ms.tn MY Us(am;✗) >
max Us( 0, mix)
✗

Definition I : Given a PBE in a signaling game ,
a message m

is equilibrium dominated for tgpeoifeq.payolfof@Cdenot-eduj.co))
is s.t.VE@ > m×a✗ Us#mix) .

Test of dominated
messages :

can equilibrium be supported if fat puts pros . 0

on all types for which m is dominated 2.

Test of eq. dominated messages : (an equilibrium be supported if µnH puts pros . 0

= intuitive criterion
on all types for which m is equilibrium dominated ?


