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Introduction-Mechanism Design



Single-Item Auctions

Understand how to design systems with strategic
participants that have good performance guarantees

Course Goal 1



Key Assumptions



Auction Theory-From the Bidder’s Pont of View



Auction Theory-From the Seller’s Pont of View



Sealed-Bid Auction



Auction Formats
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https://www.iqiyi.com/v_19rryufgb0.html
https://www.iqiyi.com/v_19rryufgb0.html


Sealed-Bid Auction



Second-Price Auctions and Dominant Strategies

In a second-price auction, every bidder 𝒊 has a dominant strategy: 
set the bid 𝒃𝒊 equal to her private valuation 𝒗𝒊.

Proposition 2.1 (Incentives in Second-Price Auctions) 2



Proof

In a second-price auction, every bidder 𝒊 has a dominant strategy: 
set the bid 𝒃𝒊 equal to her private valuation 𝒗𝒊.

Proposition 2.1 (Incentives in Second-Price Auctions) 2



Second-Price Auctions and Dominant Strategies

In a second-price auction, every truthful bidder is guaranteed nonnegative utility.

Proposition 2.2 (Nonnegative Utility) 2



Cheating is not the Dominant Strategy in Second Price Auctions

5
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Cheating is not the Dominant Strategy in Second Price Auctions
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Second-Price Auctions and Dominant Strategies

An auction is dominant-strategy incentive compatible (DSIC) 
if truthful bidding is always a dominant strategy for every bidder and 

if truthful bidders always obtain nonnegative utility

Definition 2.3 (Dominant-Strategy Incentive Compatible) 2



李永乐老师

https://www.youtube.com/watch?v=0g6DzKSR9JM
https://www.youtube.com/watch?v=0g6DzKSR9JM
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First Price Auctions



Second-Price Auctions and Dominant Strategies

In a second-price auction, every bidder 𝒊 has a dominant strategy: 
set the bid 𝒃𝒊 equal to her private valuation 𝒗𝒊.

Proposition 2.1 (Incentives in Second-Price Auctions) 2



Winner’s Curse



Winner’s Curse

To prevent winner’s curse



Auction Design: Failures



Auction Design: Failures



Auction Design: Failures



Auction Design Challenge



Auction Design Challenge
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Ideal Auctions

A second-price single-item auction satisfies the following

Theorem 2.4 (Second-Price Auctions Are Ideal) 2
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Ideal Auctions
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Background



Background



The Basic Model of Sponsored Search Auctions



Click-Through Rates (CTRs)



Steps in Sponsored Search Auction



What We Want



Step 2Step 1

If we efficiently solve both of these problems, then we have constructed an ideal auction

Ensure properties (2) and (3) 

Assume, without justification, that bidders 

bid truthfully. Then, how should we assign 

bidders to slots so that the above 

properties (2) and (3) hold?

Ensure property (1)

Given our answer to Step 1, how should 

we set selling prices so that the above 

property (1) holds?

Design Approach

The choice of who wins what
The choice of who pays what 

What’s hard about auction design problems is that we have to design jointly two things:2



把大象放进冰箱需要几步？
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The Upshots



The Upshots
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