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A Note on Finding Optimum Conditions Using Mixture
Experimental Data with Process Variables
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Department of Statistics, Ewha Womans University

Abstract

Purpose: Given the several proper models for given mixture components—process variables experimental
data, we propose a strategy to find the optimal condition in which the performance of the responses is well-be-
haved under those models.

Methods: Given the mixture experimental data with process variables, first we choose the reasonable starting
models among the class of admissible product models based on the model selection criteria and then, search
for the candidate models that are the subset models of the starting model by the sequential variable selection
method or all possible regressions procedure. Good candidate models are screened by the evaluation of model
selection criteria and checking the residual plots for the validity of the model assumption.

Results: We propose a strategy to find the optimal condition in which the performance of the responses is
well-behaved under those good candidate models by adopting the optimization methods developed in multiple
responses surface methodology.

Conclusion: A strategy is proposed to find the optimal condition in which the performance of the responses
is well-behaved under those proper combined models. This strategy to find the optimal condition is illustrated

with the example in this paper.

Key Words: Optimum Conditions for the Several Proper Combined Models, Multiple Responses
Surface Methods
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Table 1. D—optimal delay compound experiment

Run z, z, 7, 2, 2, Time(s)
1 0.77 0.18 0.05 1 1 12.9
2 0.79 0.16 0.05 1 1 7.3
3 0.77 0.18 0.05 1 1 13.7
4 0.81 0.14 0.05 1 -1 4.4
5 0.77 0.16 0.07 1 -1 6.1
6 0.77 0.18 0.05 -1 1 13
7 0.7825 0.1525 0.065 -1 -1 9.5
8 0.81 0.14 0.05 1 1 7.2
9 0.81 0.14 0.05 -1 -1 5
10 0.77 0.17 0.06 -1 -1 12.3
11 0.77 0.16 0.07 -1 -1 5.9
12 0.7825 0.1525 0.065 1 1 10.7
13 0.79 0.16 0.05 1 1 8.7
14 0.79 0.14 0.07 1 1 5.9
15 0.8 0.14 0.06 1 -1 5.6
16 0.79 0.14 0.07 1 -1 5.1
17 0.81 0.14 0.05 1 1 5.6
18 0.79 0.14 0.07 -1 -1 4.9
19 0.77 0.17 0.06 -1 -1 14.9
20 0.79 0.16 0.05 -1 -1 6.5
21 0.79 0.14 0.07 1 1 6.1
22 0.8 0.14 0.06 1 1 6
23 0.79 0.14 0.07 -1 1 5.9
24 0.77 0.17 0.06 -1 1 14.6
25 0.81 0.14 0.05 -1 1 7.9
26 0.77 0.16 0.07 1 1 7.3
27 0.77 0.18 0.05 -1 -1 13.5
28 0.7975 0.1475 0.055 -1 -1 5.3
29 0.77 0.18 0.05 -1 -1 12.7
30 0.7825 0.1525 0.065 1 -1 10.9
31 0.77 0.17 0.06 -1 -1 14.5
32 0.81 0.14 0.05 -1 -1 6
33 0.79 0.16 0.05 1 -1 7.3
34 0.77 0.16 0.07 -1 1 8.2
35 0.79 0.16 0.05 -1 1 8.7
36 0.8 0.14 0.06 1 1 6.8
37 0.77 0.16 0.07 1 1 5.6
38 0.77 0.18 0.05 1 -1 10.9
39 0.7825 0.1525 0.065 -1 1 12.2
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Ako] grollM e AEstrm ARt 24Hzke] REA o] 59 FFEAte] F4A StdErr(Timel),
StdErr(Time2)¢} StdErr(Time3)2] Goal 7Fe] ZE-S Minimize2 A& 3sit}h, t}& WEQ Solutions HES Z85hH
<GE 209 22 &9 2RE 1, sAHAS e o A 203 dF5AEY e e 2

x, =.7837,xz, = .1481,25 = .0682, 2, = 1,2, =—1
Timel=8.000, Time2 = 8.010, Time3 = 7.991
StdErr(Timel)=.418, StdErr(Time2)=.379, StdErr(Time3)=.322

Table 2. Output for the solution of the simultaneous optimization of 3 recommended models

Constraints
Lower Upper Lower Upper
Name Goal Limit Limit Weight Weight
Ax1 is in range 0.77 0.81 1 1
B:x2 is in range 0.14 0.18 1 1
C:ix3 is In range 0.05 0.07 1 1
D:z1 is In range -1 1 1 1
Ez2 is in range -1 1 1 1
Timel is target = 8 7.9 8.1 1 1
StdErr(Timel) minimize 0.3 0.5 1 1
Time?2 is target = 8 7.9 8.1 1 1
StdErr(Time2) minimize 0.3 0.5 1 1
Time3 is target = 8 7.9 8.1 1 1
StdErr(Time3) minimize 0.3 0.4 1 1
Solution
Number x1 X2 x3 z1 72

1 0.784 0.148 0.068 1 -1
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