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Abstract
At the early stage of a factorial experiment, unreplicated complete or fractional two-level designs are commonly used to identify which of the input factors have an impact on the experimental responses. The pure error variance cannot be estimated using such unreplicated designs, because each treatment combination is run at most once in the experiments. As all of the treatment combinations are fully replicated, the number of runs required of the design can rapidly outgrow the resources of most experiments. Thus, an acceptable compromise is to add partial replication with the original unreplicated design so as to obtain a replication-based estimate of the error variance. In this study, we discuss the selection of partial replication on two-level orthogonal arrays according to the D-optimality criterion. Namely, the chosen treatment combinations combined with the original design is requested to be D-optimal over the class of all possible augmented designs. Based on some projection properties of orthogonal arrays, a systematic method of constructing the desired designs is proposed. Finally, the use of the proposed designs is justified through a simulation study.
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