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How good is a
Quality Level of 99.9999%?
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Performance:
Will the product/service do the intended job?
Reliability:
How often does the product/service fail?
Durability:
How long does the product/service last?
Serviceability:
How easy to repair the product / to solve the problems in service?
Aesthetics:
What does the product/service look/smell/sound/feel like?
Features:
What does the product do/ service give?
Perceived Quality:
What is the reputation of the company or its products/services?
Conformance to Standards:
Is the product/service made exactly as the designer/standard
intended?
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Area Examples

Airlines On-time, comfortable, low-cost service

Health Care
Correct diagnosis, minimum wait time, lower 
cost, security

Food Services
Good product, fast delivery, good 
environment

Postal Services
fast delivery, correct delivery, cost 
containment

Academia
Proper preparation for future, on-time 
knowledge delivery

Consumer Products Properly made, defect-free, cost effective

Insurance Payoff on time, reasonable cost

Military Rapid deployment, decreased wages, no graft

Automotive Defect-free

Communications Clearer, faster, cheaper service
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Remember?
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Aviation Statistics

Source: FAA – US Federal Aviation Administration (2020)



KPE/RJA - Quality Management A04. Statistical Process Control

Source: FAA – US Federal Aviation Administration (2020)

Aviation Statistics
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Source: FAA – US Federal Aviation Administration (2020)

Aviation Statistics
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How good is a
Quality Level of 99.9999%?

0.0001 % = 10-4 / 10 2 = 10-6 = 1/1 000 000 = 1 PPM (Part Per Million)

1 in One Million occurrences will go WRONG

1/1 000 000 accidents . 90000 =
90 000/1 000 000 accidents per day =
9/100 accidents per day = 1 / 0.09 ≈ 11.11 =
1 Accident Every 12 Days

45 000 daily flights

Example: Take-off and landing processes
1 take-off and 1 landing per flight

90 000 departures and landings per day
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How good is a
Quality Level of 99.9999%?

0.0001 % = 10-4 / 10 2 = 10-6 = 1/1 000 000 = 1 PPM (Part Per Million)

1 in One Million occurrences will go WRONG

21 passengers / week do not board

104 passengers / year do not board

4 000 passengers were denied boarding in the US (2020, Statista.com)

2 900 000 passengers/day

Example: Boarding Process in US airports

2.9 passengers / day do not board
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Right Answer:
IT DEPENDS

How good is a
Quality Level of 99.9999%?
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Average annual salary in Modrava village?
8 million CZK!

WHY?
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Gross yearly paid wage 
municipality Modrava:

464 000 000 CZK
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Standard deviation shows

how variable the data are
Definition
It is a measure that is used to quantify the
amount of variation or dispersion of a set of
data values. A low standard deviation
indicates that the data points tend to be
close to the mean of the set, while a high
standard deviation indicates that the data
points are spread out over a wider range of
values

Sample Population
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Example: Order Processing Time



Normal Distribution
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“If the process is influenced by many random 
variables, the output has a normal distribution”

Central Limit Theorem
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Normal distribution is a very common probability distribution



KPE/RJA - Quality Management A04. Statistical Process Control

Normal distribution is defined by mean (μ = mu [mju])
and standard deviation (σ = sigma)
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Normal distribution: The area below the curve tells the story
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How to estimate normal distribution curve from histogram
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Some process outputs are not normal

Several segments (male + female, two 
products)
A strong upper or lower boundary
• Salaries (minimum salary)
• Costs (zero is the limit)
• Delivery time (60min. promised to client)



Sigma Level
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Sigma level = how many times you can fit standard deviation
into customer limits on each side?
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To understand sigma level, we first need to calculate process
capability index Cp
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One-sided process capability index Cp
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What is the right Cp level?
It is hard to say, these arbitrary numbers are used
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If the mean is not centered between the limits, 
we cannot use the Cp index
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If the mean is not centered between the limits, 
we cannot use the Cp index
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If the mean is not centered, we must use the Cpk
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Long term defect right might be higher due to process drifting

In the long term, the process can “drift“ for various reasons. In Motorola, 
they observed this drift is 1,5 Sigma towards the upper OR lower limit. 

Therefore, in long term, defect rate is higher



Practical Activity

KPE/RJA - Quality Management A03. Basic Tools for Quality



Formulas

KPE/RJA - Quality Management A03. Basic Tools for Quality


