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Remark: Myerson’s Lemma regenerates the Vickrey auction as a special case. (why?)
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A (computationally) hard example:
Knapsack auctions

Remark:
•  𝑘-identical item auction is a special case (why)?

CS 280 · Lecture 12 · 28 / 43



Knapsack auctions

Knapsack auctions
Approach:  

• Step 1: Assume, without justification, that bidders bid truthfully. How should we design 
the allocation so that we can maximize surplus?

• Step 2: Given our answer to Step 1, how should we set the payments so that DSIC 
holds? 
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Knapsack auctions

Knapsack auctions
Approach:  

• Step 1: Assume, without justification, that bidders bid truthfully. How should we design 
the allocation so that we can maximize surplus? Let 𝑏1, … , 𝑏𝑛 be the bids of the agents:

This is not LP! It is IP (integer programming). 
Exact knapsack optimization is NP-hard.

• Step 2: Given our answer to Step 1, how should we set the payments so that DSIC 
holds? Payment rule from Myerson’s Lemma.

Exact optimization is not polynomial-time unless P = NP.
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What guarantees does the auctioneer have?
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