Approximate Markov Model for a Finite Population
Genetic Algorithms

Adam Prugel-Bennett

ISIS Research Group
Electronics and Computer Science

University of Southampton

Adam Prugel-Bennett Approximate Markov Model for a GA



Approximate Markov Model for a Finite Population
Genetic Algorithms
Work in Progress

Adam Prugel-Bennett

ISIS Research Group
Electronics and Computer Science

University of Southampton

Adam Prugel-Bennett Approximate Markov Model for a GA



Outline

1. Introduction

e Motivation
e Cumulant Approach

2. Approximate Markov Model

e New Approach
e Results
e Future Work

Adam Priigel-Bennett Approximate Markov Model for a GA



Aims

e Modelling GA on a problem with a small number of states
e Want a ‘plug & play’ model

e The size of the search space, S, might be |S| ~ 100

e These states might correspond to many configurations

e E.g. ones-max where each state corresponds to a set of points in the
search space grouped according to their Hamming distance from the all
zeros string

e More interesting variants of ones-max, e.g. hurdle problem

e To model non-trivial problems we can amalgamate connected
configurations with the same cost into a single state
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Aims

e Modelling GA on a problem with a small number of states
e Want a ‘plug & play’ model

e The size of the search space, S, might be |S| ~ 100

e These states might correspond to many configurations

e E.g. ones-max where each state corresponds to a set of points in the
search space grouped according to their Hamming distance from the all
zeros string

e More interesting variants of ones-max, e.g. hurdle problem

e To model non-trivial problems we can amalgamate connected
configurations with the same cost into a single state—coarse grained
model of a problem
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Other Heuristics Search

e For some other heuristics search such as descent with a variable mutation
rate or simulated annealing we can build an exact Markov Chain model

e This allows us to study the algorithm
e Can compute the expected performance

e Can compute the gradient in the expected performance as a function of
the parameters

e Find optimal parameters
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temperature

Max-Sat: Annealing Schedules with Best-So-Far
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