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V-optimal designs for mixture central polynomial model of
gq-component second-degree
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Abstract: In the study of mixture experimental design and optimal design, for the research on com-
mon optimal criteria, the theory has become mature. And, the D-optimal design and A-optimal design
of the general model have been studied thoroughly. However, there are relatively few V-optimal stud-
ies. lIts significance is that the average value of the regression equation prediction variance reaches the
minimum of the whole experimental area. Its main difficulty lies in the integration of the entire test ar-
ea. This paper discusses the V-optimal design of the q-component second-order mixture center polyno-
mial model. In order to obtain the measure corresponding to the optimal design, the multiplication op-
eration, the inverse operation of the block matrix and the integral operation of the regression equation
prediction variance are mainly used. According to the V-optimal criterion, the objective function of
the corresponding conditional minima problem is given, and the general analytical expression of the V-
optimal observation frequency of the problem is obtained by using the Lagrange multiplier method and
the software mathematica. Finally, the software mathematica is used to obtain the specific V optimal
configuration of the second-order simplex-center design when ¢ =3.
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