
Wash Equibruim
If More than 2 Bidders : (Discrete CaseAnations

first-price auction : (v. (n-1/n , value/no .... Unin-(n)

Widely used in Consumer Corporate ,
&S settings ...

↑= a , 12 .... arm 3 . 0 &Sax ... am s1 . M32
second-price arration : (P.., .

. ., Uny
Provide a fundamental theoretical framework for understanding

& - Lam , am .... ams is always a NE

resource allocation problems among self-interested agents Proof : for any player ja Sj
: La ... am >

- ujesjsamd-slams 0 .

S => Best action in 3j is always am for all players .

mj (sj , an > Jutm> = 0

Arations as structured Negotiations
& lar --- mis is a NE iff : Glais -ai+Bidding ruses : How are offers made

. 1 By whom ? When ? What can there content be ? )

SClearing rules : When do trade occurs or what are those trades
Iterated Prisoner's Dilemmaproof : Lai , Bi ..., his is a NE-

Information rules : Who knows what when about the state of negotiation = V player j .

Sj = Lai , ai ... , ai) Defect Cooperate ·

Defects . P = 1 P= 1 T = 5 9= 0 .↑Case 1 :

(j(Sj-ax) (ksi) = 0

S Cooperate S= 0 T= 5 . R= 3= 3
.Cases :

uj)sj , dis : (1-ai0
"T > R > P > S"

case 3 :

uj(j ·
and Its i) = 1-a-,

iterated prisoner dilemma : "Can learn from past experience
"

=> iff Il-ais l-at , cabe] is best response , otherwise base 3

Assumption : 2R > T+ 3 Both Coorapis is better then exploit each other
Auctions as Game

=> iff (tais 3 1- Mi + 1 : NE if finish number of time - Dominanc Strategy & NE : Both Defert& First-Prize Auctions & Second Price Auctions

N = 21 . . .
. n 3 . proof : last turn : one might defect . = another Gamma retaliateSince last turn = another defects.N = 21 . . .

. n 3
. & consider a profile x = (X . .... Xn > at least 2 different elements

A = 2x 1x 910 , 133
.

A = 2X1x 910 , 133
. II => last turn : both defectlargest v is Xi : which occurs * times:

Li(X , . - -

Hi -

UTLX . . . - Xnz =

Hi-Xi if agent * if agent : wins .↑ Wins .

*n] =S S ↓
second-to-last - Same logic"" >

&
,&

,
&therwise ,&therwise , ① k = 1 then No NE

,proof :

* Where Xy is the second highest bid Tie-For-Tat : Cooperate are first . then plays whatever more the other player last time

if at = 1 .
then the bidder bids at ar Can Lower its bid

First Price Auction with Common Same Valese I Round 12 345 -To gor larger payoff beig. & - 1-ai+ 1 > Discount Factor : n . (200to , 17 S

payoff was s his mis ....Assumptions :

ifNos1 . then others can raise bids to as payoff : 0- (hi]& One single item up for auction using the first price mechanism
Proposition 1 : if w is sufficiently langes there is no best strategy

②
&if K21

. NE iff ai = 1Ties are brokenrandomly .& & n bidders. - bid using price from fixed Set

Droof : if ai<1 . then those who bids lower then ai is not best response (should
bidarais A strategy is wire if it is not the first to defect

& each has value I for each item

if ai = 1 .

-> players who bod1 = U= 0. if lower bid , still 0 . (Best responses
2 - Bidder Case ↓

~

players who not. = 1= 0 - if increase bid
.
Still 0 : /Best responses=> N = [1 . 23 . P = 10 . 13

. 1-Xi , if i wins .Wi- Xi =

U =

U : S => Nash EquilibriumE 1
8 .

#
otherwise

1 . 0 . 5 , 0 . 52 10 , 03
-

Continuous Case :1. 10 . 02 Lo , 07

Nash Equilibraim : 20 , 03
, 41 , 13 & rash player can bid in an interval [1 . m) < Osh > ms 13

General Case : D : [acb3
:

osa > b11 if m < 1
.
NE : (m . m . . . . > m]

N = 21 . 23
. D = Ca , b]

, o m = 1
,

X is NE if more than two
"

l" occurs in X

h =
1? A b

X

&rash player can bid in an interval [1 . m)
& (19 , 10) 10 , 1- b >

then no NE (since hi > m >
↓ 11-b , o) (b , 1 b

Auctions as Bayesian Game& Lb . b) will always be nash equilibrium
& if la , by is NE : then b= 1 &9

p +b Limitations of Auctions as Game
1 - a

= 50 = a= = a= b = 1 which is impossible => What the item is worth to an ageir is its own private information
=> la , b) cannot be Nash Equilibrium Formulation

N = 20 . 1 , 2 .... n3 Su players-1- b b I a② if(as a) in NE :

The
10 .

II = For each

agents
· a ser of possible privates Vie [a . b]

a = 1

& Set of possible bids booted)
1 - a

-1- b& if (b, b) is the ONLY NE :

2 common joint prior on private value profiles
&

p: to
, 17" , 10 , 1) plus : value profile being V = Su., ve ...,n)

·

Payment Functions:

6: Toc1]" , 10 , 1
,
GiSb) : what agenci need to pay when the bid profile is b

Winner Selection : 7 : 10 ,
1)" >NT(b> is winning agent

I

fi (vi) I agent is bid bi "Strategy"

(i (f 1. f . .
. . fr) = Specific , facur) -· furnis , x2]

Where MiLD , u >= vi-GiLbs
, if Tbb= i

- bilb> , otherwise .


