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Warm-up: Single-item allocation

Charge the winner a payment. Can prices 
discourage bidders from overstating their values?
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Single-item auctions

A first-price bidder faces a trade-off. 
A higher bid can turn a loss into a win. When the 
bidder wins, a higher bid reduces their utility.
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Single-item auctions

Single-item auctions

The utility of bidder 𝑖 is 𝑢𝑖 ∶=  𝑣𝑖  – 𝑝𝑖 upon winning

and 𝑢𝑖 ≔ 0 upon losing.
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Second price auctions

For any competing bids, truthful bidding is a 
weakly dominant strategy.

Intro to AGT



A general approach

A general approach

Intro to AGT



A general approach

A general approach

Intro to AGT



A general approach

A general approach

Intro to AGT



An Example

An Example
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when     

Question. Does splitting 𝐶 equally make truthful reporting optimal?

Answer. For citizen 𝑖, if 𝑣𝑖 >
𝐶

𝑛
, 𝑖 can report 𝐶 + 𝜖 so 𝐺 is built.
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An Example

Problem: Consider 𝑛 citizens and a public project 𝐺.

• Each citizen has a private, nonnegative valuation 𝑣𝑖 for the good.

• The cost of building 𝐺 is known and equals 𝐶.

• 𝐺 should be built if

Goal. Choose payments that induce truthful reports. Build 𝐺 exactly

when     

Question. Does splitting 𝐶 equally make truthful reporting optimal?

Answer. For citizen 𝑖, if 𝑣𝑖 >
𝐶

𝑛
, 𝑖 can report 𝐶 + 𝜖 so 𝐺 is built.

Equal shares are not DSIC.
Intro to AGT
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Solution. If built, charge citizen 𝑖

If the project is not built, charge zero. This rule is DSIC.
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An Example

Solution. If built, charge citizen 𝑖

If the project is not built, charge zero. This rule is DSIC.

The Vickrey–Clarke–Groves (VCG) mechanism is an example of mechanism 

design with money.
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By definition of 𝑥∗ 𝑢𝑖 ≥  𝑢′𝑖
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Question. How should we choose ℎ𝑖?

Answer. Choose the Clarke pivot rule for nonnegative truthful utility.
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VCG mechanisms

VCG mechanisms

Question. How should we choose ℎ𝑖?

Answer. Choose the Clarke pivot rule for nonnegative truthful utility.

For a single item, this gives the second-price auction.

Finding an optimal allocation can be hard in combinatorial auctions.

  Intro to AGT
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