
 
Single item auction

Aseller n biders selling singleitem
bidder has private valuation vi

Vi howmuch i tonly valuesitem

bidder i privately gives bid bi totheseller
sellerdecides the winner if any
sellerselects paymentp
bidder i has utility I if loses a

firstprice optionhas

2 Vip if wins
sameutility aslosing

socialsurplus Xivi where x I
0 it loses

1 if wins

Ansomeactionproperties

1 DSIC property

bidderhas a dominantstrategy strategythatmaximizes is utility

no matter whatothersdo

to bid truthfully bidbi vi and if i bids

truthfully then ai 0

2 Strongperformance

If bidders bidtruthfully then socialsurplus is maximized

3 Computational efficiency

Actions unus in polynomial time



Auction examples

1 Vickrey's auction
winner is thehighest bidder i

payment is p my
b second highest bid

Thm
This auction is awesome

Dh
1 Fix i set B MY b

if bicB then i loses andni MAX oViB 0

if bitB then i wine and hi MAXVi B 0 Vi B

it via B then when by 1144144110

if Y B then hiMAXViB0 Vi D
alsowhen i bidstruthfully

Therefore bidding truthfullyis adominant strategy

Mizo Dise V

2 If bidders bidtruthfully thesocialsurplus isequaltoUiof the highest bidder
whichholds Vi b socsurplus is maximized

3 Runs in linear time



Single parameter environment

lseller n bidders set IRdoffeasibleoutcomes

x xe a X where amountof goods
i is interested in

bidder i has a private valuation v howmuch i values aunitofgood
1 bidder privately tellshisbidbi tothe seller

2 Basedonthebidsb bn butsellerselects

the allocation b Afb arb EX
3 Basedonthe bids b bn bn seller sets

paymentplb ppb pub eRh
weassume i pilble 0bi x lb

utility Ui UiXib Pi
howmuchhepays

theamounthegets
howmuchhevalues it

xp mechanism

Example 1 singleitemauction

e 91 EXi 211
thismodels singleitemauction atmostonebidder

getsoneunitofgood
Example 2 sponsoredsearchauction googlesearch example

an on 0 click through rates

Exe 9am in
one

thevalueofslot to i is Uiα

Allocationmle X is implementable if paymentmlepsuchthatXp isDSK
is monotone if i b function Xi bibi is nondecreasing

themore youbidthemoreyouwin



Myerson this single parameterenv satisfies

1 is monotone x is implementable

I monotone paymentp sit xp is DSIL
theonly if bi o pi b 0 themuch Iget

3 Pilbib i 2 Exileb i dz Pilki

EE.EEfmpixiiilForus typically 2bi willbe piecewiseconstant

thenthepayment formula

a
high

bid
Pilbib i G 2 jumpXii bi

where 2n 2n arebreakingpoints on 20 b

Application Singleitemaction xikib.it

fix i B 4 bi 1 i

piki
bi 1B

Application Sponsored search

ns
Xithbestslotgivesto

i th highest bidder

b sb sb sbu be
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