
静园 号院
青 年 讲 座

The Price of Anarchy for Selfish Load Balancing

Abstract

We revisit the canonical Koutsoupias--Papadimitriou model, also known as the Selfish
Load Balancing problem, providing a fairly complete picture of the Price of Anarchy
(PoA) under several standard equilibrium concepts.
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For Bayesian Nash equilibria (including both pure and mixed equilibria) under

independent priors, we establish the first nontrivial upper bounds, 𝑂(
log 𝑚

log log 𝑚
) for

identical links and 𝑂(
log 𝑚

log log log 𝑚
) for related links. Both bounds match the previously

known lower bounds from (Gairing, Monien, and Tiemann, SPAA'05 & TOCS'08), and
thus fully characterize the inefficiency of both equilibrium concepts.

For Bayesian Nash equilibria (including both pure and mixed equilibria) under
correlated priors, we even derive the exact tight bounds, m for identical links and 1 +
𝑚 − 1 ∙ 𝑠1/𝑠𝑚for related links. This indicates dramatic efficiency degradations when
prior correlations are permitted, in stark contrast to the sub-logarithmic bounds under
independent priors.

For Correlated Equilibria, we obtain the first nontrivial upper bounds as well, namely
𝑚 ± 𝜃(1) for identical links and ෨𝜃( 𝑚) for related links, thereby closing the gaps left

by prior work of (Blum, Hajiaghayi, Ligett, and Roth, STOC'08).

Moreover, for Coarse Correlated Equilibria , we prove the first nontrivial upper

bounds: 𝑚 ± 𝜃(1)for identical links, and 𝑂( 𝑚 ∙ 𝑠1/𝑠𝑚)for related links together

with a matching lower bound, where 𝑠1/𝑠𝑚 ≥ 1 is the aspect ratio of the fastest and
slowest link speeds. This again resolves an open problem of (Blum, Hajiaghayi, Ligett,
and Roth, STOC'08).


