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Overview

The study of evolutionary algorithms (EAs) has had, like most scientific endeavors, to make use of basic
empirical methods for the purposes of drawing useful conclusions during research. Unfortunately, while
having a sound and functioning methodology for conducting empirical research is not merely important,
but fundamentally necessary, such methods are easily discarded, such rigor easily lost, in the face of
overwhelming research objectives and enthusiastic practitioners. Ironically, it is precisely at this point
when one should be most adherent to basic research methodology.

In few places is the surprising lack of rigor more apparent than in the field of evolutionary computation
(EC). Though inherently suited for experimental research of many forms and colors, the field seems to be
surprisingly littered with papers that convey little to no convincing argumentation because their method
was unsound, experiments poorly designed, or results presented badly. While this assessment may be
overly critical, it is nevertheless true that a much more effective, directed, and justifiable research process
is possible if one takes a step back and reexamines experimental design and methodology. Application
of such practices is part and parcel to the conduct of science, especially in the case of empirical research.

This lecture attempts to provide two high-level services for its audience. First, it serves the role of
providing background material for the remainder of the Evolutionary Computation Laboratory’s 2003
Summer Lecture Series (”Understand Empirical Methods”). Second, it specifically undertakes exactly
the task mentioned in the last paragraph: to take a step back and reexamine experimental design and
methodology from the perspective of an EC researcher. It does this in two ways. First, by establishing
a very basic, high-level discussion about methodology, experimental design, experiment execution, and
presentation of experimental results, a basic framework for conducting empirical research is provided.
Second, the lecture offers very specific examples from EC literature illustrating both good and bad
methodological choices, and the ramifications of these choices.

General overview of the organization of the lecture is shown below:
Part I: Methodology
Part II: Designing Experiments
Part III: Conducting Experiments
Part IV: Presenting Experiments
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