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Abstract
 Computer systems and software increasingly interact with autonomous decision-makers, 
and the field now known as "algorithmic game theory" has responded by formulating novel 
problems, goals, and design and analysis techniques relevant for these modern applications. 
We explain two of our recent contributions, one motivated by networks and one by auctions. 
Both develop unusually robust performance guarantees despite the presence of "selfish" 
agents.

First, the price of anarchy is a measure of the inefficiency of decentralized behavior that has 
been successfully analyzed in many applications, including network routing, resource 
allocation, network formation, health care, and even models of basketball. 

Second, we define a general template for auction design that explicitly connects average-
case analysis, the dominant paradigm in economics, with worst-case analysis.  Using this 
template, we design a distribution-independent auction that performs, for a wide class of 
input distributions, almost as well as the optimal auction that is specifically tailored to the 
input distribution. 
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