EXTREME VALUE BASED ADAPTIVE OPERATOR SELECTION

Alvaro Fialho!', Luis Da Costa®, Marc Schoenauer'* and Michele Sebag!?

{alvaro.fialho,luis.dacosta,marc.schoenauer,michele.sebag}t@inria.fr

I Microsoft Research-INRIA Jomnt Centre, Orsay, France
2 TAO team, INRIA Saclay - Ile-de-France & LRI (UMR CNRS 8623), Orsay, France

We address the question of how to estimate the quality of the operators used on an evolutionary algorithm. We argue that operators giving rare but extreme
improvements are very valuable, and we propose a mechanism to reward them.

Adaptive Operator Selection Adaptation Mechanisms

Dynamically select “best” operator during evolution Previous Work: Probability Matching e 10000-bits OneMax the drosophila of EC!
and Adaptive Pursuit sce e.g. [Thierens, 2007]

¢ 4 mutation operators, (14+50)-EA
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Reward Expectation

Best Naive: U(1-Bit+5-Bit) | 6793 £ 625
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Two operators ("red” and "blue”), with same — Trigger restart when | Maxj<i(m;) — my| > A

expectation. Red is extreme, blue is not A user-defined parameter e How much exploration are we really doing?

Dynamic Multi-Armed Bandits (D-MAB): e Can those results be generalized? need a sound test suite
UCB1 + Scaling + Page Hinkley
Winner Pascal EvE Challenge [Hartland et al, 2007]
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Proposed here: Extreme Reward
Best fitness improvement over a sliding window
Typically 50
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e Make some meta-parameters (self-)adaptive? e.g. A in PH test

e What about a rank-based reward? —scale-invariance




