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Case Studies on the Optimal Parameter Design with Respect
to Categorial Characteristics

Jong In Park - Suk Joo Bae'

» Mansoo Kim

Department of Industrial Engineering, Hanyang University

A variety of statistical methods are applied to model and

optimize responses, related to product or system’s quality, in

terms of control and noise factors at design and manufacturing stages. Most of them assume continuous response variables

but, assessing the performance of a product or system often

involves categorical observations, such as ratings and scores.

Although most previous works to deal with the categorical data provide sophisticated response models and ensure unbiased
outcomes, they require heavy computation to estimate the model parameters, as well as enough replications. In this study,
we present some practical approaches for optimal parameter design with ordered categorical response when only a few or no
replication is available. Two real-life examples are given to illustrate the presented methods.
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Binary Logistic Regression: Success, Fail versus Content(mg)

Response Information
Variable Value Count
Success  Success 70
Fail Failure 30
Total 100

Logistic Regression Table

Odds
Predictor Coef SE Coef z P Ratio
Constant 7.21608 1.42082 5.05 0.000
Content(mg) -0.348254 0.0735754 -4.73 0.000 0.71

Log-Likelihood = -22.638

P-Value = 0.000

Goodness—of-Fit Tests

Method Chi-Square OF B
Pearson 4.71758 8 [0.787
Deviance 5.35175 8 [0.719
Hosmer —Lemeshow 471758 8 0.787
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Binary Logistic Regression : Success, Fail versus Content(mg)

Response Information

Variable Value  Count
Success  Success 70
Fail Failure 30

Total 100
Logistic Regression Table

0dds

Predictor Coef SE Coef z P Ratio
Constant 7.21608 1.42982  5.05 0.000
Content(mg) -0.348254 0.0735754 -4.73 0.000 0.71
LogLikelihood = -22,638
P-Value = 0.000
Goodness—of-Fit Tests
Method Chi-Square OF 2
Pearson 471758 8 |0.787
Deviance 5.35175 8 10.719
Hosmer —Lemeshow 4.717758 8 ]0.787
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Estimated Effects and Coefficients for FF (coced units)

Term Effect Coef  SE Coef T P
Qonstant 0.088%  0.00015 239.00 _0.00
RE -0.003250 -0.001625  0.0001%5 -13.00] 0.006
255 0.008250 0.0415  0.00015 33.00] 0.001
=yl -0.0087%0 -0.0437%5  0.000125 -35.00] 0.001

DIR=s28c -0.006750 -0.008375
2=+ 2= -0.006750 -0.003375

0.0001%5 -27.00| 0.001
0.00015 -27.00 0,001
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