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Abstract

This paper describes and analyzes CHC, a nontraditional genetic
algorithm which combines a conservative selection strategy that
alwaysprcservesthebmindividualsfoundsofmwithamdical
(highly disruptive) recombination operator that produces offspring
that are maximally different from both parents. The traditional
reasons for preferring a recombination operator with a low
probability of disrupting schemata may not hold when sach a
conservative selection strategy is used. On the contrary, certain
highly disruptive crossover operators provide more effective search.
Empirical evidence is provided to support these claims.
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I Introduction

Any search algorithm that operates via a reproduction-recombination cycle on a
Population of structures can be called a genetic algorithm (GA) in the broad sense of
the term. Since Holland’s seminal work (1975), however, in order for any such
algorithm to qualify as a genetic algorithm in a more restricted sense, it must be
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its search behavior displays \yhat Holland
iS:mi:’ nir::l\z:xlnlbtsem upon anyone wt}o claims that sgm;d o |
algorithm is a genetic algorithm in the more restric
ilwmitpapu’ lsgmm. it ic algorithm, does indeed display
i , 8 genetic algorithm,
mimphcﬂ"mitp-ﬂkll ism. MWCHC .lmMsomeof!hefunnu_ ¢ :n“ignfaﬂ:mkemit
seem to disqualify itasamleGAmtonlydonotsoduquahfyu.
more powerful than the traditional GA. . . o .
following outline ot'ngenmcalgmnhmasapmm reference '
{dez‘i“beu;wmeﬂic differs from a traditional GA (based on Grefenstetie and Baker
1989, but generalized):
procedure GA
begin
t=0;
initialize P(D); in PO
structures 3 .
;v:‘ﬁ:mmnimﬁon condition not satisfied do

calls implicit parallelism. Thus,
new population-based scan}h
to make a case for its

t=t+1;

from P(t-1);
fel::;;bi(;(c‘)smmpés in C(t) forming C'(t);
evaluate structares in C'(t);
select, P(t) from C'(t) and P(t-1);

——————————

The CHC Adaptive Search Algorithm

2 Elitist Selection

CHC replaces "reproduction with emphasis” with “survival of the fittest”.
precisely, during selection for reproduction, instead of biasing the selection of
candidates C(t) for reproduction in favor of the better performing members of the
parent population P(t-1), each member of P(t-1) is copied to C(t), and randomly paired
for reproduction. (In other words, C(t) is identical to P(t-1) except that the order of
the structures has been shuffied.) During survival-selection, on the other hand, instead
of replacing the old parent population P(t-1) with the child population C(t) to fi
P(t), the newly created children must compete with the members of the the
population P(t-1) for survival — ie., competition is cross-gemerational. More
specifically, the members of P(t-1) and C'(t) are merged and ranked i
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fimess, and P(t) is created by selecting the best M (where M is the population size)
members of the merged population. (In cases where a member of P(t-1) and a
member of C'(t) have the same fitness, the member of P(t-1) is ranked higher.) I shall
call this procedure of retaining the best ranked members of the merged parent and

child populations population-elitist selection since it guarantees that the best M
individuals seen so far shall always survive.
Several other GA's use fitness-biased survival-sclection — Whitley’'s GENITOR
(1989), Syswerda’s Steady State GA (SSSGA) (1989), and Ackiey’s Iterated Genetic
Search (IGS) (1987). CHC differs from all three of these algorithms in that the
competition for survival is cross-generational — a child only replaces a member of the
parent population if it is better. Furthermore, unlike these three algorithms, CHC
operates in gencrational cycles with many matings rather than one mating per cycle.
CHC’s sole reliance upon survival-selection for its bias in favor of the better
performing individuals also distinguishes it from GENITOR and SSSGA, but not IGS.
Finally, CHC’s deterministic, rank-based method of doing sclection distinguishes it
from SSSGA and IGS, but not GENITOR.
In the remainder of this section I shall address the question whether a GA using only
population-elitist selection (i.e., relying solely upon cross-generational, deterministic
survival-selection for its bias in favor of the better performing individuals) will
produce exponential sampling of the better performing schemata (building blocks
defined by combinations of bit-values), and thus exhibit implicit perallelism. The
snswer 10 this question depends upon what is meant by implicit parallelism. It will be
argued that although CHC does not exhibit implicit parallelism as it was originally
defined by Holland, it does exhibit a weaker version of implicit parallelism.
77 it is casy o show that elitist selection does not exhibit strong implicit
where implicit parallelism is understood to mean: If the observed
is consistently higher than the observed performance of H;,
(fraction represented in the population) grows at an
) ) "1 (Grefenstete and Baker, 1989).
that elitist selection fails to demonstrate strong implicit parailelism is that

267



