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Abstract With reference to a baseline parametrization, we explore highly efficient,
fractional factorial designs for inference on the main effects and, perhaps, some inter-
actions. Our tools include approximate theory together with certain, carefully devised
discretization procedures. The robustness of these designs to possible model misspec-
ification is investigated using a minimaxity approach. Examples are given to demon-
strate that our technique works well even when the run size is quite small.
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1 Introduction

Design of optimal or efficient factorial fractions has received significant attention in
recent years; seeMukerjee andWu (2006),Wu andHamada (2009) andXu et al. (2009)
for surveys and further references. A vast majority of the existing work on fractional
factorial designs centers around the well-known orthogonal parametrization (Gupta
and Mukerjee 1989) where orthogonal arrays play a key role in the construction of
optimal fractions.

In recent years, however, a baseline parametrization has started gaining popularity
in factorial experiments. It has found use in microarray experiments (Yang and Speed
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