Exact D-optimal designs for a linear log contrast model with mixture experiment for three and four ingredients
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Abstract
A mixture experiment is an experiment in which the k ingredients are nonnegative and subject to the simplex restriction 
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 on the (k-1)-dimensional probability simplex . The exact N-point D -optimal designs for the linear log contrast models with three and four ingredients which suggested by Aitchison and Bacon-Shone (1984) are investigated, where the design space is restricted further as in Chan (1992). It is found that for k(3 and N(3p+q, 1(q(2, there is an exact N-point D-optimal design supported at the points of 
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 with equal weight 
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 and puts the remaining weight (N－3n)/N uniformly on the points of 
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 as evenly as possible, where 
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 are sets of the supports of the approximate D -optimal designs. When k(4 and N(6p+q, 1(q(5 an exact N-point design which distributes the weights as evenly as possible among the supports of the approximate D -optimal design is proved to be exact D -optimal.
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