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• Causal Treatment

• Functional Data Explorer

• Bayesian Optimization
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Causal Treatment

“To find out what happens when you change something it is necessary to change it”
-George Box
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Causal Treatment
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Functional Data Explorer
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FDE Baseline Correction & Peak Modeling



Copyright © JMP Statistical Discovery LLC. All rights reserved.

FDE Baseline Correction & Peak Modeling



Copyright © JMP Statistical Discovery LLC. All rights reserved.

FDE Baseline Correction & Peak Modeling



Copyright © JMP Statistical Discovery LLC. All rights reserved.

FDE Baseline Correction & Peak Modeling



Copyright © JMP Statistical Discovery LLC. All rights reserved.

FDE Baseline Correction & Peak Modeling



Copyright © JMP Statistical Discovery LLC. All rights reserved.

FDE Baseline Correction & Peak Modeling



Copyright © JMP Statistical Discovery LLC. All rights reserved.

FDE Baseline Correction & Peak Modeling



Copyright © JMP Statistical Discovery LLC. All rights reserved.

FDE Baseline Correction & Peak Modeling



Copyright © JMP Statistical Discovery LLC. All rights reserved.

FDE Baseline Correction & Peak Modeling



Copyright © JMP Statistical Discovery LLC. All rights reserved.

FDE Baseline Correction & Peak Modeling



Copyright © JMP Statistical Discovery LLC. All rights reserved.

FDE Baseline Correction & Peak Modeling



Copyright © JMP Statistical Discovery LLC. All rights reserved.

Bayesian Optimization
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Bayesian Optimization
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• Flexible to work the way you want to:

• Recommends small batches that adapt to your 
production process

• Easy to incorporate ad-hoc proposals

• Easy to change ranges and add variables

• Easy to fix factors, optimize others: “smart OFAT”

• Easy mixture/constraint handling

Bayesian Optimization
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Bayesian Optimization

• Faster and more efficient:

• Small starting data (8 factors, 2 starting runs!)

• Use messy initial starting data

• Work iteratively and stop when goals are met

• Using responses and goals accelerates innovation
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Bayesian Optimization

• Problem solving without the statistical machinery:

• No p-values, hypothesis tests, or power calcs

• Response surface emerges directly from the data

• No interaction or curvature effects to declare

• No such thing as VIFs, less concern about aliasing

• Randomization often the opposite of what you want
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Bayesian Optimization

• Problem solving without the statistical machinery:

• No p-values, hypothesis tests, or power calcs

• Response surface emerges directly from the data

• No interaction or curvature effects to declare

• No such thing as VIFs, less concern about aliasing

• Randomization often the opposite of what you want

Statistical analysis is about proving things, Bayesian optimization is about improving things
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Bayesian Optimization

“Basic Bayesian Optimization”

• Maximize a single response, y(x) 

• Inputs, x, are continuous 
• y(x) observed with little / no error

• y(x) modeled w/ a GaSP:

• y(x)~𝑁(𝜇 𝑥 , 𝜎2(𝑥))

• Recommends one run at a time trading 
off 𝜇 𝑥  and 𝜎2(𝑥)
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Bayesian Optimization

• y 𝑥  observed with random error

• Categorical inputs or outputs

• Missing inputs

• “Batch” augmentation of more than 
one run

• Many inputs: dim 𝑥 > 20

• Adding new factors in middle of 
project

• Multiple responses, 𝑦𝑖 𝑥 , with
• Competing goals 
• Complicated sparsity

• Match target/spec limit goal
•  y 𝑥 = 𝑌𝑇 or y 𝑥 ∈ [𝑌𝐿 , 𝑌𝑈]

• Randomization restrictions 
(blocking & split plotting)

• Messy training data of unknown 
and dubious value

“EXOTIC” BAYESIAN OPTIMIZATION
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Bayesian Optimization

Every example I’ve seen has 
been “Exotic” in multiple ways
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Bayesian Optimization

Profiler Optimization

1) Obtain DoE/Observational data.
2) Model Responses
3) Optimize response models

• Continuous, nominal, and ordinal x
• y(x) observed with error
• Max, Min, and Match Target goals

2) x  may be linearly constrained or have 
arbitrary Disallowed Combinations
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Bayesian Optimization
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Bayesian Optimization

Input &  
Output Data
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