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Roadmap Six Sigma – DMAIC
for improving products and processes

Define Measure Analyse Improve Control

Main Ys

Y´s Data

Capability
Analysis

Process 
Analysis

X´s Data

Y=f(X)

Potential
Solutions

Best Solution

Risks and Pilot

Standardize on
the Solution

Measure
Impact

Project 
Definition

Team 
Formation

High Level
Process Map

Lessons
Learned
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MEASURE
Main Ys

Y´s Data

Capability
Analysis

Try Answering:

How to measure the problem?

What metrics are involved?

When and where to measure Y?

Is the data really representative of Y?

Is Y measurement correct?

What is the performance of Y-measures in 

relation to the customer?

Do not try to look now for X causes. Focus on Y.
Set Good Performance Measures!

Y
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Measure: Main Deliverable

1. Definition of Y's and their units
2. Get the data for Y. How, when and where the 

Y's were obtained
3. Performance of the Y's (Capability, DPMO,% 

Sigma Level, etc ...)

Y
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Main Y´s

In this phase the metrics Y (and its 
units) need to be defined. How many 
Y´s represent the problem? 

Several tools could help to define the 
metrics Y´s: CTQ tree, SIPOC, Process 
mapping…

Number of Ys       and      Complexity
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Your presence is 
assumed. It does not 
generate satisfaction

Ex.: TV remote control

The greater the better!

Ex.: Efficiency of consumption 
of a car

Wow!

Ex.:Return of your car repaired ahead 
of schedule!

Today is Exciting, 
Tomorrow is 
Expected!

Sugestion: 

Veja http://www.youtube.com/watch?v=XtbcuLrWync

Y´s by Kano Diagram

The position of the 
star can be the degree 

of importance

Each star 

represents a 

VOC (or Y).

VOC1 
VOC2

VOC3
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Overproduction Producing too much “stuff”

Waiting People waiting for “stuff” to arrive

Transporting Moving “stuff”

Over Processing “Stuff” we have to do but doesn’t add value

Unnecessary Inventory “Stuff” waiting in stock to be done 

Unnecessary Motion Unnecessary human movement

Defects (or Errors) “Stuff” that’s not right and needs fixing

Wasted Human Potential Untapped potential / Damage to people

Wasted Energy “Wasting energy” is not green!

Pollution Pollution is a hidden cost!

Wasted Space Environmental destruction

Delay Provision Delay to provide a service

Incorrect Inventory Delay to provide an item 

Duplication Unnecessary data in service

Taichi Ono – 7 Wastes

8 Wastes

Go Green!

Wastes for Service

Y´s by thinking about wastes

Y´s could come from here
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Client need (VOC) Product/Service Metrics (Y)

Good customer
service

Informed
attendants

Friend
attendants

Little
Waiting time

# correct answers from attendants
# answers from the attendants
search time on the database (time)

customer evaluation (Likert scale)
# service without interruptions (%)

waiting time (sec)
# minimum number of transfers

Y´s by using CTQ Tree

Possible of
measurement

Dificult to
measure
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Customer Service

Troubleshooting

% of problems 
resolved at 1st 
visit

% problem
recurrence

Customer Service Management

standard 
answer time

number of 
visits per week

% of
satisfied
customers

Y1Y2KPI1 KPI2 KPI3

KPI1 → The greater the better
KPI2 → The lower the better
KPI3 → Nominal is the best

Key Performance Indexes (KPI) are metrics!

Y´s by using KPI
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Y´s by using SIPOC

Process
Input Output

...

...x1 x2 xp

z1 z2 zq

y1

y2

ym

...Source Client
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Y´s data

In this phase the main metrics Y´s need to be measured. 

Several tools could help to measure the problem in a correct way: 
Operational definition, Sampling, Measurement System 
Analysis, Control Charts, Descriptive Statistics, Probability 
Distributions…
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– An operational definition is an accurate description that 
tells you how to get a value for the characteristic you are 
trying to measure. Includes "What's That" and "How to 
Measure“

– Purpose:

– Remove the ambiguity so that everyone has the same 
understanding

– Provide a clear way to measure the feature:

– Identifies what to measure;

– Identifies how to measure;

– Ensures that regardless of who makes the 
measurement, the results are essentially the same;

– It should be helpful to both you and the customer.

A clear definition of a defect is necessary A graphic procedure can help

Operational definition
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Data types



14Six Sigma | P. P. Balestrassi

Minitab variable types

Variables can also be coded and transformed.

See commands:

• Change Data Type

• Code

• Standardize
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Probability distributions of Ys
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Gage
R&R

Attribute
Agreement

Analysis
Two Types of Measurement 

System Analysis

MSA
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Capability
analysis
In this phase you should estimate the sigma 
level of the main metrics Y

Several tools could be used here: Sigma 
level, Yield,  capability metrics, …
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Capability


