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IF YOU TORTURE THE DATA LONG ENOUGH,
IT WILL CONFESS.

Prof. Ronald Coase

British economist, laureate in Nobel Memorial Prize in Economic Sciences 1991



Unexpected data

Measurement Filter

* Sensor * Coking

* On-site chip * Partial regeneration
* Data trasmission * leakage

e Off-site chip e etc.

* etc.



Increasing complexity of analysis

Data stream 2nd order
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Data stream

* No data manipulation

* On-line

* Multiple time stamps
* Hard upper or lower bounds



15t order

e Grouping, splitting
* Immediate history

* Too short measurements

e Operation cycle
Block of continuous measurements

* Upper or lower bounds
Ratio of cylce



2Nd order

e Statistical analysis, calculus
* Entire history

e 1t / 2nd derjvative
* Variance
* Entropy / efficiency



Entropy

19t century: Rudolf Clausius (classical thermodynamics)
2" half of 19t century: Ludwig Boltzman (statistical mechanics)
e 1948: Claude Shannon (information theory)

HOO = = ) PG)In(P(x)
=1

* Shannon-Index



Efficiency

* Maximal Entropy at uniform distribution 15t

n

1
HOO == ) —-1n(1/n) = In(n)
i=1 "
* Normalised entropy

H(X
nX) = ( )/ln(n)



Relation entropy / variance
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Relation entropy / variance
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Real-world measurements

15th March 2018

pres (mbar)

temp (°C)

10 15 20 25 30

100 150 200 O 5

50

12.11.2014 09:17:56 — 12.11.2014 09:30:14

L | ") =0-1098669

18:00

20:00 22:00 24:00 26:00 28:00 30:00

Index

9th VERT Forum 15



Real-world measurements
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Current state and outlook

e 20 data series

* > 19 mil. data points
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* Further working and faulty series as reference data " e o il
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