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Chapter 10
Multivariate data
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Multivariate Process Control
Chapter 10

• Several interesting variables
• Look at all variables at the same time
• Hotellings T2-diagram

– Analogue to Shewhart

• EWMA
• Principal component analysis

– Decreas the number of variables to control.

© Jan Rohlén,Varians AB 2007

Example
Inner and outer diameter on a bearing
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How should the process be
controlled?
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Normal multivariate data
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Multivariate statistics
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Control chart - a first attempt
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Alarm for sample 72!

Two disadvantages

1. Time order is lost.!

2. Not practicable or
possible for more than
2 variables!

Control ellipse

© Jan Rohlén,Varians AB 2007

Draw a χ2-diagram
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Alarm for sample 72!
control chart

Sample number
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Hotellings T2-control chart

• Different control limits for Phase I and Phase II!
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Interpretation of Alarm-signal

• Which variable is the cause of the alarm?
– Could be difficult. See earlier example.
– Draw individual control charts.

• Study
2 2

( )

2
( )  is the test statistic for all vairables excluding variable .

Is  large for some variable  then will this variable be a good candidate 

for further studies.
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Hotellings T2-control charts
Individual observations, n=1

• Different control limits for Phase I and Phase II!
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