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EXPLORATORY DATA ANALYSIS
AND ROOT CAUSE ANALYSIS

“What can you do when you don’t
have a designed experiment?”
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Exploratory Data Analysis

TOPICS and Root Cause Analysis

Dynamic linking — look for correlation between behavior and possible

causes — make lots of graphs

Just don’t think that correlation necessarily means causation!

Use data filters to isolate factors and levels
Preparing the data — outliers, missing, recoding

Example data sets
Pharmaceutical — continuous & binary — root cause
Breast cancer — binary — PCA — Penalized Regression
Cyber Attack — Multinomial - binary
Diamonds — lots of categorical classifications
FAA Data — daily records
Hundreds of factors

Positional — latitude & longitude (GPS, satellite, image)
GPS, SST, Drone

What Type of Data Do You Have?
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Exploratory Data Analysis

TOPICS and Root Cause Analysis

- Just how much are my factors correlated?
- Matrix — VSS cont/cat response
- PCA — breast cancer

- Create a design of experiments from candidate set —

Phamaceutical Tablet Data
Diamonds Data

FAA Data

- Use Data Mining Tools

Use a Robust “Honest Assessment Method” — Train, Validate & Test
Other Cross-Validation approaches — K-fold, Leave-One-Out

Penalization criteria — BIC, AlCc, ERIC, Adjusted R-Square
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Exploratory Data Analysis

TOPICS and Root Cause Analysis

Decision tree methods (Useful when too many columns for regression)
Regression — Linear, Generalized Linear (logistic), Stepwise (not always),
Penalized (GenRegQ)
Neural

- CKPS Today? Tomorrow?
Physics (timeless) vs People (shifty/adaptive)

- Case Study - FAA Data/Models
Cross-Validation approaches — K-fold, Leave-One-Out

Penalization criteria — BIC, AlICc, ERIC, Adjusted R-Square
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INTERACTIVE LOOK FOR CORRELATIONS BETWEEN
SELECTION MEASURED RESPONSES AND POTENTIAL FACTORS

Distributions
Dissolution Lot Acceptance API Particle Size Mill Time Screen Size MgSt Supplier
30 —
Small 1 5
Reject 25 Smith Ind
g 20
Medium 4
15 )
Accept 10 Jones Inc
Large 3
5
Lactose Supplier Sugar Supplier Blend Time Blend Speed Compressor Force
18 1 26.0
17 - 62 1
James Ind Sweet 16 61 _- COMPRESS2 25.5
15
14 60 25.0
13
Bond Inc Sour 12 59 COMPRESST 245
1 58
10 24.0
Coating Supplier Coating Viscosity Inlet Temp Exhaust Temp Spray Rate Atom. Pressure
109.0 — 73 420
110 108.5 — 1
415
e 105 1080 7 o 410
107.5 71 05
Down 100 107.0
106.5 70 400
95
18‘;'2 69 395
Coat .
%0 390
105.0 68
85 104.5 385 —
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ACTUAL DIAGNOSIS (M OR B) PROBABILITY OF

TEST DATA \\ALIGNANT AND TWO MAIN FACTORS

Scatterplot 3D Crossvalidation=3
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JMP DEFENSE &

AEROSPACE TEAM - AND HOW TO CONTACT US

Anna-Christina De La Iglesia
Program Manager
anna-christina.delaiglesia@jmp.com
919-531-2593

Procurement, Upgrades, License Renewals...

Sam Tobin

Senior Account Representative
sam.tobin@jmp.com
919-531-0640

Technical Questions, Getting Started, Tutorials, Mentoring...

Tom Donnelly, PhD, CAP

Principal Systems Engineer & Co-Insurrectionist
tom.donnelly@jmp.com
302-489-9291

Copyright © 2013, SAS Institute Inc. All rights reserved.


mailto:anna-christina.delaiglesia@jmp.com
mailto:Sam.tobin@jmp.com
mailto:tom.donnelly@jmp.com

Thanks.
Questions or comments?

TOM.DONNELLY@QJMP.COM



