The Design of Blocked Response Surface and Mixture Experiments





Peter Goos					Alexander N. Donev


Department of Applied Economics		Department of Probability and Statistics


Katholiek Universiteit Leuven		University of Sheffield Hicks Building


Naamsestraat 69				Hicks Building


3000 Leuven  					Sheffield S3  7RH


Belgium					United Kingdom





Presenter: Peter Goos





Keywords: fixed blocks, random blocks, orthogonal blocking





Purpose: 





In this talk, a methodology is presented that enables the researcher to construct efficient blocked experiments for a vast range of practical situations.





Abstract:





Often, response surface experiments and mixture experiments involve one or more blocking variables which can be treated as fixed or as random. The design of such experiments in the presence of a single blocking variable has received a considerable amount of attention in the literature. Algorithmic approaches to this problem have been proposed by Atkinson & Donev (1989), Cook & Nachtsheim (1989), Trinca & Gilmour (2000) and Goos & Vandebroek (2001). Conditions for orthogonal blocking have been derived by Box & Draper (1971), Nigam (1976), John (1984) and Khuri (1992). In this presentation, the focus will be on experiments with more than one blocking variable. The conditions for orthogonality and the algorithmic approaches will be generalized. It will be shown that the algorithmic approaches produce near-orthogonally blocked response surface designs even if the block sizes are small. In addition, the method of Donev (1989) to construct efficient mixture experiments in the presence of a fixed blocking variable will be extended to design mixture experiments involving more than one blocking variable which may be treated as random. Finally, it will also be shown that orthogonally blocked mixture experiments are often highly inefficient and that they are outperformed by minimum support designs that are easy to construct.
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