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Abstract

We study the problem of finding approximate Nash equilibria that satisfy certain
conditions, such as providing good social welfare. In particular, we study the
problem ε-NE δ-SW: find an ε-approximate Nash equilibrium (ε-NE) that is
within δ of the best social welfare achievable by an ε-NE. Our main result is
that, if the exponential-time hypothesis (ETH) is true, then solving

(
1
8 −O(δ)

)
-

NE O(δ)-SW for an n × n bimatrix game requires n
˜Ω(log n) time. Building on

this result, we show similar conditional running time lower bounds on a number
of decision problems for approximate Nash equilibria that do not involve social
welfare, including maximizing or minimizing a certain player’s payoff, or finding
approximate equilibria contained in a given pair of supports. We show quasi-
polynomial lower bounds for these problems assuming that ETH holds, where
these lower bounds apply to ε-Nash equilibria for all ε < 1

8 . The hardness of
these other decision problems has so far only been studied in the context of
exact equilibria.
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1. Introduction

One of the most fundamental problems in game theory is to find a Nash
equilibrium of a game. Often, we are not interested in finding any Nash equi-
librium, but instead we want to find one that also satisfies certain constraints.
For example, we may want to find a Nash equilibrium that provides high social
welfare, which is the sum of the players’ payoffs.

�The authors were supported by EPSRC grant EP/L011018/1. A short version of this
paper appeared at WINE 2016.

∗Corresponding author.
Email addresses: argyris@technion.ac.il (Argyrios Deligkas),

john.fearnley@liverpool.ac.uk (John Fearnley), rahul.savani@liverpool.ac.uk (Rahul
Savani)

Preprint submitted to Information and Computation June 4, 2018



Download English Version:

https://daneshyari.com/en/article/11021116

Download Persian Version:

https://daneshyari.com/article/11021116

Daneshyari.com

https://daneshyari.com/en/article/11021116
https://daneshyari.com/article/11021116
https://daneshyari.com

