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This research proposes a behavior analysis of the univariate estimation of
distribution algorithms including the population-based incremental learning (PBIL) and the
compact genetic algorithm (cGA). We also propose the frequency-based compact genetic
algorithm (fb-cGA) which is a version of the cGA enhanced by the use of a new updating
strategy. The algorithm counts the numbers of probability updates and the continuities of
probability-update directions, and uses them to adaptively update the algorithm’s step
sizes. This method requires fewer function evaluations, and achieves solutions that are
more accurate than the ones of the conventional cGA. It has been shown that the fb-cGA
can reduce the number of function evaluations to only one ninth, as compared with the
one of the cGA on ten copies of a 3-bit trap function using a tournament size of 2. The
behavior of the fb-cGA on various problems is also examined. The results of the analysis
show that information from the algorithm’s past experience (i.e., the numbers of probability
updates and the continuities) can help the fb-cGA update the probability vector towards a

more promising direction, requiring fewer function evaluations.
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