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Roadmap Six Sigma – DMAIC
for improving products and processes
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ANALYSE

Process
Analysis

X´s Data

Y=f(X)

Try Answering:

What is the process really like?

What are the variables that potentially affect 
responses?

What do the input variables reveal?

How do causes affect responses?

Try to find a relationship between X and Y.
The first step is called Process Door and the others of Data Door.

Y=f(X)



4Six Sigma | P. P. Balestrassi

Analyse: Main Deliverable

Fundamental Requirements:
1. Process Characterization in terms of X, Y and Z
2. How were the data collected to characterize Y = f (X) + Z? 

Was it used DOE, Historical Data, Simulation, etc ...?
3. How was the analysis of Y = f (X) + Z done? DOE, 

Regression, Simulation, Matrix of Cause and Effect, 5Why's 
...

Y=f(X)+Z
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Process
Analysis

In this phase the metrics Y (and its 
units) need to be related do X 
variables. Here the practitioner needs 
to correct characterize the process, 
considering all the details. 

The Process Door refers to a 
selection of tools and techniques that 
help you to understand and gain clues 
directly from the process itself. 
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X and Y by using Flowchart and
Process mapping

Ex.: Egg tray production

X

Y

Map the Process as “it is”
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Screening X´s by using 
Brainstorming / Focus Group /…
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Use also tools to reach agreement:

• Agreement analysis, 

• Cross-Tabulation.

• Pairwise

• AHP

• …
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X and Y by using Cause and 
Effect diagram

X

Y
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X and Y by using SIPOC

X X X X X

X

Y

Step 1 Step 2 Step 3 Step 4 Step 5
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X´s data
In this phase (similar to Measure Y´s data) try to list all the 
variables that could impact the response(s). 

Define the variables as:
• Discrete or Continuous
• Control variables x Noise variables

If needed use Sampling/MSA/and operational definitions
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Control x Noise variables
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Y=f(X)
The transfer function could be established by using qualitative 
tools such as:
1) 5Why´s
2) Brainstorming / Brainwriting
3) Fishbone
4) SIPOC
5) Flowchart
6) Process mapping
7) …

Statistical tools are though preferable:
1) Regression
2) Design of Experiments
3) Simulation
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5 Why’s

1. Why is there a high reject rate of widgets? Because the plastic is stained.
2. Why is the plastic stained? Because there is excess oil in the cutting machine.
3. Why is there excess oil in the cutting machine? Because it is clogging as it is months since it 
was cleaned.
4. Why is it so long since it was cleaned? Because we only service machines when they break 
down, not on a preventative basis.
5. Why only service after breakdowns? Because maintenance says it is cheaper (but what about 
the cost of rejects and rework?).

Exemplo:

A simple
qualitative way

to propose
Cause and

Effect
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Y=f(X) by using Regression

Use Regression when historical data is available
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69
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38

Overlaid Contour Plot of Rendimento; Viscosidade

Y=f(X) by using Design of

Experiments

Summary
• Efficient Experimentation

• Factorial Designs

• Fractional Factorial Designs

• Screening Designs

• Taguchi Designs

• Response Surface Methodology

• Desirability

• Mixtures

Use Regression when historical data is not 

available but experiments are possible
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Y=f(X) by using Simulation

Use Simulation when historical data is not 

available and experiments are not possible


