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First price  vs Second price: What did we gain ?

Truthful participation is guaranteed!

Named after William Vickery
This type of auction is called the Vickery Auction 
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Single-parameter setting 

We accept  bid per bidder1

Roger Myerson studied this setting and put forth the influential result that states 

For a monotone allocation rule there is a pricing rule that ensures that

(1) Truthful bidding is dominant strategy (2) Ensures non-negative utility ui = vi − pi ≥ 0

(3) This allocation rule maximizes welfare, i.e people who value the most get the item.

At most  item per bidder1

DSIC + IR

Each bidder has private valuation  of the itemvi
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An industry altering marketplace
SPONSORED SEARCH AUCTION

Higher slots are more valuable 

CTRS: α1 > α2 > … > αk

1. Keywords are auctioned 

3. Advertiser has valuation  for 

clicks 

vi

2.  slots availablek

4. Expected value derived by 

advertiser  from slot  is i j viαj
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Other complex (and complicated) auctions

2. Multiple challenges are encountered: 

1. Accept bids for bundles of items 

First initiated by Rassenti, Smith, and Bulfin (1982), for airport landing slots

These are computationally hard problems!

How to allocate items ? 

Knapsack Packing

Eg. truckload transportation, bus 
routes, industrial procurement, rights 
to mine natural resources, allocation 
of radio spectrum for wireless 
communications. 

Whom to allocate to ? 
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Game Rules

Game Outcomes

Game Theory
Mechanism Design 

Theory

What are the players’ aim?

What are the potential 
outcomes of the game ?

How to design rules so that 
they produce the optimal 
outcome ? 

Game Theory vs Mechanism Design
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2. It necessitated computational efficiency in executing economic theories.

That in turn birthed the Internet Marketplace  

1. Sponsored Search and the revenue it generated birthed billion dollar enterprises.

Millions of searches every second and the resulting computational questions led 
to the growth of a field called Algorithmic Game Theory and Mechanism Design

3. Algorithmic questions about auctions richly contributed to the growth of this field and 
continues to seed new ideas to date. 

Computational efficiency and its tradeoff with quality is the guiding light of theoretical 
computer science and is the central conundrum in real-world auctions.  



Thank You!


