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Purpose: To illustrate that the efficiencies of fractional-factorial designs, while good, are also overstated in an important sense.





Abstract





An often-stated advantage of fractional factorial designs over one-factor-at-a-time designs is their high relative efficiency. For example in a 16-factor, 32-run design, the mathematical relative efficiency (ratio of variances of effects) is 16:1 in favor of the fractional factorial design over an orthogonal one-factor-at-a-time design. We will show, in a very important practical sense, that this efficiency measure is overstated. A more realistic efficiency measure may be far less than the mathematical efficiency. We show how this discrepancy played an important role in a large-scale industrial experiment.





How will the status quo be changed? Based on the results of this paper, it is hoped that more care will be taken in the design of large-scale experiments 
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