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Level 5 – Continuous Improvement with Industry 4.0

What is six sigma?
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Y = (ƒ) X

Y = (ƒ) X
Outcome Y = (Function f) Output X
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The 'Y' and 'X' Relationship 

A fundamental formula used in 6-Sigma training is that “Y” is a 
function of “X”

Y = (ƒ) X

In mathematical terminology, “Y” is the dependent variable while “X” 
is the independent variable. Expressed in another way, “Y” is an
output resulting from several inputs or “Xs”

The typical diagram used to communicate this concept in Consumer 
Driven 6-Sigma training is as follows;

Y=X1 X2 X3 X4
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The 'Y' and 'X' Relationship 

Building on this concept, it can be said that every “X” is correlated to 
a “Y” at some deeper level in the process.

We can show this as a cascade;

Y=X1 X2 X3 X4

Y=X1 X2 X3 X4

Y=X1 X2 X3 X4
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The 'Y' and 'X' Relationship example

The taste of a glass of iced lemonade (the “Y”) 
is influenced by several factors including;

• Type of lemon ingredient X1

• Amount of sugar added X2

• Type of water used X3

• Amount of ice added X4

Examining the “Lemon Ingredient“ factor (X1) 
which now becomes our Y, the “X” variables 
might include: 

• Fresh squeezed lemon (potential X1)
• Liquid concentrate (potential X2)
• Frozen concentrate (potential X3)

Y=X1 X2 X3 X4

Y=X1 X2 X3 X4
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The 'Y' and 'X' Relationship example

Examining the “Fresh Squeezed Lemons” factor (X1) which now 
becomes our Y, the “X” variables might include: 

• Where the lemons were grown (potential X1)
• How the lemons were transported (potential X2)
• Age when squeezed (potential X3)
• How lemons were squeezed (potential X4)

Y=X1 X2 X3 X4

Y=X1 X2 X3 X4

Y=X1 X2 X3 X4
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5 Phases of Six Sigma

DMAIC
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Where to start? 

1. Observe some important aspect of your business or operation.
2. Develop a tentative explanation, or hypothesis (theory), consistent 

with your observations.
3. Based on your hypothesis, make predictions.
4. Test your predictions by conducting experiments or making further 

careful observations.
a. Record your observations.
b. Modify your hypothesis based on the new facts.
c. If variation exists, use statistical tools to help you separate 

signal from noise. 

Repeat Steps 3 and 4 until there are no discrepancies between the 
hypothesis and the results from experiments or observations. 
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GE’s Reported cost of Six Sigma versus Benefits
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Keller (2005) Relative Success Factors
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Six Sigma Deployment and Roles


