
 
 
Chapter 1  

 

Introduction 

 

 Two-level fractional factorial design is one of the most commonly and widely 

used designs to identify important location factors in industrial, agricultural and 

business experiments. The assumption of constant variance is a standard one when 

performing the analysis. In practice, however, situations when variance of the 

response variable differs from one treatment combination to another do happen. 

Factors that are responsible for such differences are called dispersion factors. 

 Identification of the dispersion factors has been extensively studied recently. Box 

and Meyer (1986) studied the logarithm of the ratio of the residual variance and 

proposed an informal method to identify dispersion factors. Montgomery (1990) 

achieved the same goal by plotting these statistics on a normal probability plot. Wang 

(1989) developed a large sample test statistic to identify dispersion factors. More 

recently, Bergman and Hyn ê n (1997), McGrath and Lin (1999), Liao (2000), and 
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McGrath and Lin (2001a) developed test procedures to identify dispersion factors in 

unreplicated regular pn−2  fractional factorial designs. Pan (1999) and McGrath and 

Lin (2001b) stressed the importance of identifying the location effects before studying 

dispersion effects. 

 All of the aforementioned papers focused on identifying dispersion effects, not 

until Liao and Iyer (2000), the optimality property for the estimation of dispersion 

effects has been studied. Even though, there is a growing interest in studying the 

optimality property for dispersion effects, the optimality property for location effects 

when dispersion factors present is relatively unexplored. Lin (2005) formed 

D-optimal designs for estimating a specific set of location effects with one dispersion 

factor. In this article, our interest is focused on finding A-optimal and D-optimal 

designs for estimating all location main effects when one or two dispersion factors 

present in the class of unreplicated regular pn−2  fractional factorial designs of 

resolution Ⅲ or higher. 

 In the next section, the notation used throughout this article and the information 

matrix for the estimation of all location main effects are stated. Section 3 gives the 

A-optimal and D-optimal designs for estimating all location main effects with one 

dispersion factors. A-efficiency and D-efficiency for an arbitrary design are also given. 

In section 4, we give the A-optimal and D-optimal designs for estimating all location 
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main effects with two dispersion factors. Catalogues of D-efficient pn
III
−2  designs 

with 16-run and 32-run are provided. Conclusion and future research are stated in the 

last section.  

 


