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Abstract Indicator functions are new tools to study fractional factorial designs. In
this paper, we study indicator functions with four words and provide possible forms
of the indicator functions and explain their implications to two-level factorial designs.
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1 Introduction

Fractional factorial designs have many applications in industry and agriculture.
Recently, a new approach, called an indicator function approach, has been adopted
by Fontana et al. (2000) to study the two-level unreplicated factorial designs. Subse-
quently, Ye (2003) proposed indicator functions for replicated factorial designs. This
new method allows us to discuss not only the regular factorial designs, where effects
are either orthogonal or fully aliased, but also non-regular factorial designs, in which
some effects are neither orthogonal nor fully aliased. This method has become a pow-
erful tool for studying general two-level factorial designs; see, for example, Cheng
et al. (2004) and Loeppky et al. (2006). Some other interesting theoretical results have
also been obtained using indicator functions by Ye (2004) and Balakrishnan and Yang
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