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Information Ad Impressions 



$2 $5 $7 $3 $4 

Pays $5 



Goals:  

but not simple 

(truthful) 



Traffic subject to congestion delays 

Congestion game =cost (delay) depends on congestion on edges 



Also true in many other applications: 

- routing, bandwidth sharing, load balancing,  

- and also Internet auctions 
 



Goods Effort 

Information Ad Impressions 



But players may participate in multiple auctions!  
2 

2 

No!  

No!  



Simultaneous second price?  

AdAuctions (GSP) 
 

First price?  

Sequential auction? 

Question: how good outcome to expect?  
 some are composition of simple auctions 



X 

i vi(x) 𝑥 ∈ 𝑋 

x p vi(x)-p 

Combinatorial Auctions Bandwidth Sharing Public projects 



Theorem [Bikhchandani’96]   pure Nash 
equilibrium in the 
full information setting
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Pure Nash sets prices 

 

Market clearing prices 

  socially optimal 

allocation 



Desired properties of robust mechanism 
 

Which auctions have high quality outcomes? 

 Can we have guarantees outside of Nash equilibrium? 

 
  Can we have guarantees in Bayesian settings?

Each player plays in many games 
  Still guarantee high quality outcome? 

  1st price and Pure Nash 
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Theorem Syrkganis-T’13  

also true for

• for mixed equilibria and learning outcomes 

• for Bayesian game, if player types are independent 

• preserved in composition (under no complements)



Global Efficiency Theorem (Syrgkanis-T’13) A 
market composed of simultaneous 𝜆, 𝜇 -smooth 

mechanisms achieves at least 
𝜆

max{1,𝜇}
 of optimal 

welfare at no-regret learning outcomes even under 
incomplete information, when players have 
complement free valuations across mechanisms.



𝑣𝑖 𝑏′𝑖 =
1

2
𝑣𝑖

Claim:  𝑢𝑡𝑖𝑙𝑖𝑡𝑦𝑖 𝑏𝑖
′, 𝑏−𝑖 ≥

1

2
𝑣𝑖 − 1𝑝𝑖

Proof 

𝑣𝑖 − 𝑝𝑖 =
1

2
𝑣𝑖

𝑝𝑖 ≥
1

2
𝑣𝑖



See also Hassidim et al EC’12, Syrkhanis’12 

Johari-Tsitsiklis)

 

Public Projects 

Bandwidth Allocation 

Combinatorial 

Auctions 
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Maybe here they don’t know how to 

bid, who are the other players, … 

By here they have a better idea… 

Vanishingly small regret for any fixed strat x:  

      ∑t utilityi(bi
t, b-i

t) ≥ ∑t utilityi(x, b-i
t) – o(T) 



Theorem Syrkganis-T’13  If an auction game is (,)-
smooth, then Bayesian Price of anarchy is at most /max(1, 
), assuming player types are independent 

Proof idea: (,)-
smooth  



Theorem Syrkganis-T’13 Mj

(,)-smooth 
(,)-smooth  

 

Corollary:
 

• Mix of first price and all pay, PoA at most 2 

See 

next 



across mechanisms 

𝑴𝟏 

𝑴𝟐 

… 

… 





 

Thanks! 


