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Consensus building Using Statistical Modeling
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[Abstract]

In parameter optimization design for technology development, we often have faced the
situation where the optimal solution is not obtained simply. In this case, we cannot help
accepting the quasi-solution as the next best. Knowing the deriving process for the quasi-
solution is more important for us than getting the solution. Especially, in the case of multi-
characteristic optimization, we have to define what is best for a stakeholder. Also it is
necessary to determine the priority for everyone. In this process, there might be a conflict
among stakeholders and it may become an obstacle to the optimal design for the best
product. Harmonic design has been proposed to build consensus in this case. However, even
in the case of an optimization of single characteristics, consensus building between
stakeholders is needed to derive the quasi-solution when the optimal solution is not obtained.
In this paper, taking the theme of robust optimization of products in the production line of
mass-production factory, the process of technical negotiations to build the consensus using
statistical modeling will be discussed along the several scenarios.
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Exp# | X1 | X2 |Zed-11Zi[-1]| ZedO1Zil-1] | Zex[11Zil-1] | Zex[-11Zia[1] | Zex[0)Zin[1] | Zend11Zi[1]
1 -1 -1 o . . . . o
2 -1 0 . . . . . .
3 -1 1 ° . ° ° . °
4 0 -1 ° ° ° . ° °
5 0 0 o . . . . o
6 0 1 . . . . . .
7 1 -1 ° . ° . ° °
8 1 0 ° ° ° ° ° °
9 1 1 . ° ° ° . °

Inner alley: L9

Outer alley: two noise factors (two levels and three levels each)

Number of experiments: 9 x 6=54
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R3 TFUF2ICLBEREE

Exp# X1 X2 Zex Zin
1 0 -1 1 -1
2 0 -1 -1 1
3 -1 0 -1 1
4 1 1 1 1
5 0 -1 1 -1
6 1 -1 -1 -1
7 -1 1 -1 -1
8 -1 1 1 1
9 0 1 -1 1
10 -1 0 1 -1
11 -1 -1 1 1
12 1 1 -1 -1
13 0 0 -1 -1
14 0 0 1 1
15 1 0 1 -1
16 1 0 -1 1
17 -1 1 0 1
18 1 -1 0 1

Inner alley: Optimal design 20experiments
(minimum 18)

Outer alley: None

Number of experiments: 20

DU HEE 7 5.
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I REA %TW%%%T% & & HEE L CERE
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FHEE Y 7 FTHAHIMPY 11 (SAS Institute
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Sorted Parameter Estimates

Term Estimate Std Error
X2 -0.785789 0.090835
Zex 1.0954934 0.183926
Zin -0.314653 0.076215
X1 -0.363947 0.090835
Zin*Zex 0.2462829 0.086173
X2*Zex 0.2596053  0.099504
X2*X2*Zex -0.414013 0.172347
X2*Zin*Zex -0.216053 0.099504
X1*Zin*Zex -0.174868 0.099504
X1*Zex -0.155 0.099504
X1*X1*Zex 0.2630921  0.172347
X1*Zin 0.1023684  0.090835
X2*X2 0.1226579 0.16249
X1*X1 0.0166053 0.16249
X2*Zin 0.0010526  0.090835

Y Actual

<Lt F+—
o 1+ 2 3 4 5

Y Predicted P=0.0047 RS0=0.99 RMSE=0.325
5 RBIfEE FAIEE DO1ER

6. miE{LE%Et
ARETIIEONETNVEHWTUINA FX
TA—FHEt R A D,

6.1 Zex\Z¥9§ 20/ VX MEEEH
F9IEHLAETD 2 B THRN T O

PEONLEHET L. 2oz, 55

N7ZETFT VIR L Zex it KHF & LTUT®

R Cu N2 M bz A UL L,

1. ZexDEFIRNT LY DZEALE 0 1ZHIH

2. W7 2% Zex 2k L THY DA IX37
I

3. W7 % ZexZxF L THY D/MiiiZ25
Pk

4 WMETETIVOHESITR

t Ratio Prob>[t|
-8.65 0.0010*
5.96 0.0040*
-4.13 0.0145*
-4.01 0.0160*
2.86 0.0460*
2.61 0.0595
-2.40 0.0742
-2.17 0.0957
-1.76 0.1537
-1.56 0.1943
1.53 0.2016
1.13 0.3228
0.75 0.4923
0.10 0.9235
0.01 0.9913
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