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I t d tiIntroduction

Niching for a set of high-quality alternative solutionsNiching for a set of high quality alternative solutions
Successful niching promote both cooperation

(coexistance of separate species) and competition(coexistance of separate species) and competition 
(search for the best species)

Wh t i th titi ti b d i thWhat is the competitive-cooperative boundary in the 
space of possible niche relationship?

This boundary allows us to predict which pairs of 
interacting niches will survive under GA selection
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Classifier system as an example of resource sharing:

Introduction

Classifier system as an example of resource sharing: 
classifiers (classification rules)
examples (test sets)p ( )
each rule’s fitness (number of examples correct classified/ covered)

Example sharing:
An example can be shared (covered) by two or more rules

Sharing of resources leads to niching
fA, fB, fAB: fitness (number of elements covered by each rule)
f sh,A, fsh,B : shared fitness

GA’ d i i ki b i d i iGA’s decision making between cooperation and competition 
can be guided by the shared fitness
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Niching Equilibrium condition

Key Niching Results

Niching Equilibrium condition
f sh,A= fsh,B 

Niche maintenance timeNiche maintenance time
How many generations can we expect selection to keep two 

niches in a population?niches in a population?
When do we expect to lose the last individual from a niche?
Very long niche maintenance time for one species/niche toVery long niche maintenance time for one species/niche to 

completely take over the population
Niche maintenance time grows exponentially in populationNiche maintenance time grows exponentially in population 

size N
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K Ni hi R lt Ni h i t tiKey Niching Results: Niche maintenance time
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Convergence to Niching Equilibrium

Key Niching Results

Convergence to Niching Equilibrium
Fast convergence time to niche equilibrium
Expected convergence times grows logarithmically inExpected convergence times grows logarithmically in 

population size N

7



GA and Tabu Search
Chae Y. Lee

A M f C ti C titi
Small population size leads to competitive niches:

A Map of Cooperation vs. Competition
Small population size leads to competitive niches:

One niche is absorbed (niche failure) to another
More competitive when the ratio of overlap is highp p g

Large population size leads to cooperative niches:
High difference between convergence and extinction timesg g
Successful niching with short convergence time and long 

maintenance time
What is the boundary between cooperative pairs of 

niches and competitive pairs?
How much longer the maintenance time than the 

convergence time for successful niching?

8



GA and Tabu Search
Chae Y. Lee

A M f C ti C titiA Map of Cooperation vs. Competition

9



GA and Tabu Search
Chae Y. Lee

A M f C ti C titi

The greater the difference between convergence and

A Map of Cooperation vs. Competition

The greater the difference between convergence and 
maintenance times, the less overlap and fitness 
differencedifference
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