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One of the problems in fitting a response surface in a mixture experi-
ment is the suitable choice of terms. The mathematical complexities greatly
restrict this choice. It is possible to have a new and very generalrap—

proach and use it for many situations in mixture experiments.

In this dissertation, a new method is developed for fitting a response
surface at points in the simplex space of a mixture by certain regression
techniques. The multi-stage method, as it is called, generally starts with
grouping, partitioning and ordering points in the simplex space in a cer-
ta%n fashion finally obtaining a sequence of sets Sl, S2 ceves Sr’ Chapter 2.
The general model representing the response surface is a sum of functions
fl + fz ¥ aeaslenr fr in variables Xiy Xy coee X representing variable mix-
ture component proportions. Each function fi vanishes at po;nts in the
subsequence Sl, 52 “hsd 81_1 }nd'has parametefs estimated from fesponses iﬁ
Si by the method §f least sﬁﬁares. The method proceeds in a stage-wiée"
manner estimating pa}ameters of all functions in the general model. It en-

compasses the usual approach to fitting a mixture response model which,

under the new scheme, is called the classical approach.

Functions fl' fz. e fr are considered in the first instance as

polynomials in Xps Xy veoe Xy Chapter 3. ‘Because general polynomials,



(1i1)

when used for mixture response surfaces, present computational and other

difficulties, some special polynomials are defined for fl’ f2 T fr'

A wide range of mixture response surfaces may not be covered by

polynomials in x, .... X Multi-stage methods considering surfaces in

1
which the reciprocal of one or more of the functions fl’ f2 i fr is a

1
;; are developed for dealing with

polynomial in the reciprocals i-, SiviaTh
some of these, Chapter 4. Every stage of the approach is regarded as a
seperate regression problem in which seperate analysis is carried dutf

Chapter 5. An overall analysis at all points in the simplex space is based

on analysis within each stage and between all stages.

A brief review of relevant material and incentive for a multi-stage

method of fitting a mixture response surface is given in Chapter 1.



