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BIG PICTURE CONSIDERATIONS

1. Deliverables of Engineering, Research include:
a. (Re-)usable knowledge
b. Decisions creating (operational) value

2. Consider how decisions are made. What is the process for decision making? What data is needed to support
expected decisions? How are findings distilled to recommendations?

Stagn | Stagn 5

Prediminary Daveksprmasl Full PrechucBon, ‘
[EETES Wikt Lavnh 'i]

L rl

Gatg1  Gata? Gated Galed4  Gale 5
7 Pust
Hivge 2 Enage & Implementoion
| Dot Teating and [T
Irvursgets- Vakdaine

lob Task
Sub Job | Task
Do Sub Job | Task
Doing &

Experiencing Sub Job | Task
/ \ lob Task
SubJob | Task

PLAN REVIEW
Planning & Reflecting & Sub Job | Task

Applyin Discussin

povme 9 SubJob | Task

4. Consider who is making the decisions. Who is your audience? What is the audience’s frame of reference? What are
we comparing to? What is the “control”?
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5. How will you integrate various elements of a project? How to bring together all data? Summarize & support.
(Key messages. Recommendations. Executive Summary. Body. Appendices)
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WHERE IN BUSINESS OR EXPERIMENTAL PROCESS ARE YOU?

1. Where are you starting from? Consider appropriate selection of experimental, data, statistical techniques

Define =} | Measure | =| Analyze =) Improve |== Control

*Project Scope  *Process Map *Multivari +Design of -Statistical
*Project *Data Analysis Experiments Process
Charter Collection +Cause & (DOE) Control (SPC)
+Business *Process Effect +Full Factorial +Control Plans
Impact Capability FMEA *Fractional *Standard
*Voice of the *Measurement *Hypothesis Factorial Operating
Customer System testing *Response Procedures
«Affinity Analysis *ANOVA Surface *Measurement
Diagram *Process *Noise *Evolutionary Systems
*Kano Model Capability Variables Operations Analysis
«CTQ tree *Yields (RTY) *Scatter Plots  (EVOP) (recheck)
*Design of

Experiments
2. The basics:
a. data sources, sampling, planning, controls
clear, concise data tables & graphs
sample size, mean, standard deviations
experimental & test methods
text, slides, conclusions, recommendations from data results
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RESEARCH PHASE TECHNIQUES

Graphical Analysis - X-Y plots, Contour plots, Multi-vari charts, Time plots

Design of Experiments - fractional-factorial, response surface designs
Modeling — regression analysis, fixed vs. random
Data mining — decision trees, etc.

Cluster Analysis - Hierarchical, k-means, etc.
Partial Least Squares - Wide datasets

Precision / Gauge R&R Studies - Test Method Development

PROCESS CONTROL PHASE TECHNIQUES

Control Charts - Xbar& S, Individuals, p, c, etc.
Capability Studies/Analysis - Sampling Plan construction, specification generation
Variance Components - Variability charts, "Multi-vari" charts

Design of Experiments - fractional-factorial, response surface designs

Acceptance Sampling - Variables, attributes
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