
 

31171 single Parameter Environments and Myerson's Lemma

Iiiiigent
Bidder i has private valuation vii value per unit

of stuff

Feasible set X EIR not necessarily nice in any way

Given xeX
X amount of stuff bidder i gets

Social surplus of x EX is É Viti

Single item X Exe 0,11 1,4 1

sponsored search k slots CTR 2,242 24

bidder i sets a v from winning slot

x xe.IR it each entry of x either O or some ai

each a appears at most once



sina.int hi

Choose feasible allocation b EX

Lactation x b exch fallocation rule xiRIX
Choose payments p b elk

Pich p b
T
payment rule pill Rio

Quasi linear utilities a b L X b pi h

Nonnegative utilities picb e 0 bix h
for truthful bidders

so mechanism is pair tip allocation rule payment at

Def Allocation rule x is implementable if there

is a payment rule p s t xp is

incentive compatible

Q what allocation rules are implementable

Single item give to highest bidder

give to second highest

Sponsored search greedy assignment



Def Allocation rule x Rio X is monotone if

for all ie a and other bids b i allocation

Xi b i 2 is nondecreasing in 2

thacMyerson
1 Allocation rule x is implementable if and

only if x monotone

2 If x monotone there is unique payment rule

p sit x p is incentive compatible

3 unique payment rule given by explicit formula

PILE

I.IT IEiIi.nec
Fix it Cal other kids b i

Simplify notation x z x 2,4 i
Pi z P 2,6 i

WII Xi non decreasing



Let y 220 LTS X y 2 Xi z

If u 2

i i
Pi y p z 2 x y Xi z

If u y

ii
Pi y piCz S y Ex y x all

2 x y Xi z Spicy pile E x x y tiCH

Cy z x y Xi tell 20
To
X y Xi z 20

x monotone



MonotaneImelentalt
WIS f p s t x p IC

Let ie Cal other bids bi
X 2 x h i 2

what should p z rich i 2 be

Easy case piecewise constant monotone

single item sponsored search

Inequalities need to have

2 x y X 2 Spicy pile Ey x y XiCH



th

t

y approaching 2 from above

2 not breakpoint Xily xi z

pity Pile

on flat pants price is the same

2 a breakpoint gift lily x y h

lim pat y p z zh

at breakpoint price increases by

value of breakpoint x increase in allocation at breakpoint

Pi o 0 since nonnegative utilities prices 20

Ses 21,22 2k breakpoints of X



p 2 Is 2 limp in Xi at 2

T

152 ily x z

l s t 2,42 flex

If x is implementable must be with this p

Given bids b for each i compute Pichi

More general monotone allocation functions

If x differentiable

Pitz a fax a da

refit.TT allocation at a

Can extend to non differentiable with calculus tricks

can compute prices as long as can comp te appropriate

derivatives and integrals part 3 of Myerson



Unique part 2 of Myerson

still need to prove that tip incentive compatible

proof by picture for piecewise constant case

Truth overbidding underbidding

agus



iffy

iii

P b É bet te Lea

Not generalized second price P b bit if it k

By uniqueness LSP not IC

See Roughgarden problems for equilibrium based analysis

of alp


