











































































































REVENUE MAXIMIZATION Aseller with oneitem
several buyers with valuesforitem

Bayesian assumption Agent i's valuefunction is drawn
from a known distribution

Mechanism designer's problem Given distribution f Fix EX xFn
develop functions at pts suchthat

skip is DSK BK
linear agentsEwftpus is maximised

J fewfhhdorvinof.se
Myerson's Lemma CGeneralcase e

uh'l Viki pi

Amechanism Crip forthe singleparameterlinearagent setting
is 131C if and only if ti

seiki is monotone non decreasing in Vi

Piti virilui Jiailadt pilo

Amechanism Crip forthe singleparameterlinearagent setting
is DSK if and only if ti v i e

seikiv i is monotone non decreasing in Vi

piWii if viriluini ailtiei dtt pilo

Implication Revenue is linear in se














































































































Agenderfortodaye

Myerson's mechanism

Reduction from revenuemaximizationto virtual
surplus max

Ironing

Examples

Simplicity versus optimality
Approximation using the Vickreyauction
Approximation via increased competition
Approximation using anonymous reserve

Hwi out after lecture today
due in two weeks














































































































Rewrite the optimalmechanism design problem

max E E pelvis

St se gan are feasible eg a supply
ti ni lo is weakly increasing

constraint

ftp.ocuo vi Kiwi sect dt

Assumingploto
a Fi distofui

filvidy
Fiwil

fzftev.DEfpiwi5f fPiwD fiwD
ffEf

o

uiKiwi filvidu µIutdt filuildui

ofvrasfasdv att fas dtdu
k E

favacuiftsdu t.FIf fasdv xttIdt
FH FH
I Flt

ofvnasfhtdv rffciFNDx.lv du

au ufa d FAD du














































































































Jonas v tfFfu ffs du

new 016 flu du Ene seasload

Max I F 9Cui vi EC ricuDloiwiD

Sf se i an are feasible e.g a supply
ti ni lo is weakly increasing

constraint

ZOU8p.ocvid vi.xiw.JO
IeLt dt

Assumingploto

olive virtual values

Fix some value vector vi e un and alloc x an
SW ofthis allocation riv

Virtual SW Fridalui
RevMax VirtualSW maximization s t monotonicil

ofthe ai










of
Approach Characterize optimumfor relaxed

problem where monot attaint isremoved

Figure out whether the constraint
is satisfied

Example litem 2 agent v n UnitCo D
Vz N Unit EO I

SWmaximization Efxuttered F t t filth
Agentsreport 4 V2 Fut t fdH IAlloa to 1 if u V2 art neo

2 if vz Vi E01k
low V l FN

Reveauemaxt_ ft
Max Eder 10 trod V Yd
sit HE 2v 1

oneitemalloc I
and01,30 r

pointwise f di 3014then a 1 neo µ

m L i

1

i

I te
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izseWD Ph aidY zd

0 if Hetz
Patois if I
0 if uEE Fixingv whatis
v if4212 Pallotta

Pq 2v I 24 I

pq vasu

Observe For any fixed vz
r UND Pr u Iz and v VI

maxczyd

Regularity THEY
A valuedistribution F is regular tf lol is
weakly non decreasing



Optimal mech MYERSON'S MECHANISM

Agents report y vn
Compute lo g g Ion
Return the feasible set that
maximizes virtualsurplus arg.mg Es i

Claim If all valuedistributions are regular
then Myerson'smechanism is BIC

Observe deterministic D SIC

low v iffy
hH E q haE

MonotoneHazardRate h v is non dee
MAR da is nondeo

Examples to try on your own
Unit Ca b Bimodal

Exp dost LuniflaitzunifEB

Power law mm

f v 1
2 for V EE a r
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veg to F

Foi.tk it't
Too

O 42 I c
quantile t zuloizdtlzufz.ESq

q l F Vfwqantiee hdghwhgaaqqowvahus.ir
I

Focus on single agent
Hq alloc to an agent with quantileg

Rev r Expected revenue from alnloose

In quantile space monotoneallocs are dec fms
det alloe are stepfins Lo

R T OE
trecap fa Ibd dt

µI

Rev a f x'th RCH dt
t 0

R Revenueof Itis rindt S uh.t



Note Rr Ig nut Svu

For any weakly monotone alloo function x

Rev a SquadRutledge

Htmlvalue

fxpectedrevenueExpectedUirtualsurplisT

RCq g Ug R'cop Hq q Vkg

Ug is inverseof 1 Flu

davia off d tape

far R'cop v t l Fh Fas v t

Regularity CD is non decTw V
Cq lo Ugs
local is non inc in q



q
RED is concave ing

A

Exp
Powerlaw
etc

I
g

F UCO lb LUCK D

ii43
req q Hq

42
q

Ugk I Ee Eek Req E Est

g2fq q Yz Zzq Zzq2

i non concavity

Req
t.IE

Revised E xd



tA

interval RTE smallest concavefin that liesabove
whereRToptRbd Req

It saffron.int 4Top R'cop

Observe

RED is concave and so 4Cop is non inc
Revbe f fecal local Eq x g Reap

If n is monotone i.e n'Ca c O ta
then Revbe EGelcapRlg E EfgCq RCop

EqGedFlop
Exp revenue of a E ironedvirtual surplus

For any mech K such that n'Cq D whenever

Rep RED
virtual surplus ironedvirtual surplus



There is a monotonemech maximizing
ironed virtual surplus that satisfies

MYE E M

Ipgintwise maximize
ironed virtual surplus

f there are anyties in ivr breaktiesconsistently
Anemysis
Any interval where Icq RED

Tolap is constant
recap is constant

gelcap D
Ironedvirtual surplus Virtualsurplus

Example one item two buyers
Fi UCO D F ft 42
Fz U fo 3 Edt tb

Regnery
Alt t tf.IE t ty at 2

Edt t tf t tY 2t 3

3

4
102
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I 142

ftp.geporniagifmta

do 3 012

zu 23 2h 3

V Z Vz t12

Op Medv

If u E l reject agent1
If vz E 312 rejectagent2
If both remain agent2 needsto outbid1by 42 to win

Observe n Myerson's mechanism is discriminatory

If all the values are distributed i i d regular
all v.v fns are identical
agent withhighest v.v is also

agent with highestvalue

Monopoly reserveprice Olt o a't

Optimalmechanism for i i d regular agents is
Vickreyauction with monopolyreserve



melity

Approx through Vickrey with ldiff reserve prices

Vickrey with monopolyreserves for non I id settings

Compute at Go o ti
Reject all agents with vi sq opt

virtualvalues
Run Vickrey auction over the values reported
Charge critical prices maxChi't mjaffVj

Theorem In the non iid regular setting Vickreywith
monopoly reserves gets a 2 approx to exprevenue

Y q
T1G

Proof
qq.ee

o gq winningVz O g agent ins 044 s opt
K

g j winning
Dpt picked 1oz in Vodrey
Vickrey picked

Rev Vickrey Exp virtual surplusofVickrey



Note ti di vi E Vi

optpuryEJ.IQ
i jJPeCi j

tEC4ili tjJPrCi j

EEdwige REED E 4jIi j PnEi j
EEtjligjpnfirD Efdjlitjt.PE
RovofVickrey

RevofVickrey E pg.li jJPnEi j tEfpjli
jJPnliaD3Efvilitj Preity
3 ECG I i j Preity

OptRev
EColi E 2 Rev of Vickrey


