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Motivationskiller fur den Ingenieur

1.3 PROBABILITY AXIOMS

Let (2, S) be the sample space associated with a statistical experiment. In this sec-
tion we define a probability set function and study some of its properties.

Definition 1. Let (2, S) be a sample space. A set function P defined on S is
called a probability measure (or simply, probability) if it satisfies the following con-
ditions:

(i) P(A) >0forall A € S.
(ii) P(2) = 1.
(iii) Let {A;}, A; € S, j = 1,2,..., be a disjoint sequence of sets; that is,
AjN Ax = @ for j # k, where @ is the null set. Then

(1) P(ZA,—):ZP(A,-),
j=1 j=1

where we have used the notation ~72| A; to denote union of disjoint sets
A 5
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Kosmologie — Hubble-Konstante

Universum expandiert wie Oberflache eines Ballons beim Aufblasen.

Hubble-Konstante
Rate der Expansion des Universums

H,=74.3 km/s/Mpc

Alter des Universums

T, = 1/H, = 13.8 Milliarden Jahre

Bildquelle: www.nasa.gov



Systematische Fehler
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Finite Element Analysis

2 Abaqus/CAE 6.12-3 [Viewport: 1]
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in the site directory

A new model database has been created.
The model "Model-1" has been created.




Trockene Spaghetti brechen

Richard Feynman
(1918-1988)

“If you get a spaghetti stick and you break it, it will
almost always break into three pieces.

Why is this true ... why does it break into three pieces?

We spent the next two hours coming up with crazy
ideas. We thought up experiments, like breaking it
underwater because we thought that might dampen
the sound, the vibrations.

Well, we ended up at the end of a couple of hours
with broken spaghetti all over the kitchen and no real
good theory about why spaghetti breaks in three.”

Quelle: “No Ordinary Genius” Daniel W. Hillis describes his
and Richard Feynman’s experiments.



Spaghetti zu fest gekocht

Bemerkungen:

* Dauer der FEM-Simulation: 25 ms

* Dauer der Berechnung: rund 5 h

* aber immerhin bricht/reisst Spaghetti

* Falsche Materialparameter - Design of Experiment
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Spaghetti bricht

S, Mises
(Avg: 75%)

+1.727e+07
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+1.439e+07
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+1.007e+07
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+7.196e+06
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+4.317e+06
+2.878e+06
+1.439e+06
+0.000e+00
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0.000000

ODB: Job-SpaghettiBending.odb  Abagqus/Explicit 6.12-3

Step: Step-Bending

Increment 0: Step Time = 0.0

Primary War: S, Mises

Deformed Var: U Deformation Scale Factor: +1.000e+00
Status Var: STATUS

Tue Oct 06 07:40:092 GMT+02:00 2015
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Data Scientist: Statistical Thinking

Sir Ronald Aylmer Fisher
(1890-1962)

«To call in the statistician after
the experiment is done may be
no more than asking him to
perform a postmortem
examination:

he may be able to say what
the experiment died of.»

Indian Statistical Congress,
Sankhya, 1938
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Data Analysis

Exploratory Data Analysis
Box- and Whiskersplot
Cooley-Tukey FFT Algorithm

Francis John Anscombe
(1918-2001)

John Wilder Tukey
(1915-2000)

«A computer should make both
calculations and graphs.»
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“ w Fachhochschule Nordwestschweiz
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Statistikmodule (eigene Erhebung)

7 ETCS
* Maschinenbau
e Systemtechnik

6 ETCS
* [nformatik
* Optometrie

3 ETCS

* Elektro- und Informationstechnik
* Energie- und Umwelttechnik

* iCompetence

* Wirtschaftsingenieurwesen
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“ w Fachhochschule Nordwestschweiz
Hochschule fur Technik

Beispiel: BA-Studiengang Maschinenbau

1. Semester (2 Module a 3 ETCS)
Analysis 1 und Lineare Algebra 1

2. Semester (2 Module a 3 ETCS)
Analysis 2 und Lineare Algebra 2

3. Semester (2 Module a 3 ETCS)
Differenzialgleichungen, Numerik

4. Semester (2 Module a 3 ETCS)
Mehrdimensionale Analysis, Wahrscheinlichkeitstheorie und Stochastik

5. Semester (1 Modul a 3 ETCS)
Datenanalyse

6. Semester (1/3 Modul a 3 ETCS)
Statistische Zuverlassigkeitsanalyse (Technisches Risikomanagement)
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“ w Fachhochschule Nordwestschweiz
Hochschule fur Technik

Statistikmodule (Maschinenbau, Systemtechnik)

Wahrscheinlichkeitstheorie und Stochastik
Beschreibende Statistik, Kombinatorik, Wahrscheinlichkeit,
Verteilungen, Tests, Regression

Tools: Excel, Matlab, R (freiwillig)

Datenanalyse
Multivariate Regression, Versuchsplannung, Fehlerrechnung,
Ausreisserproblematik, parameterfreie Verfahren, Zeitreihen,
Signalanalyse im Zeit- und Frequenzbereich (DFT)

Tools: Matlab, R (freiwillig)

Statistische Zuverlassigkeitsanalyse
Lebensdauerverteilungen (Weibullverteilung), zensierte Daten,
beschleunigte Experimente, Entscheidungstheorie, Bayes
Tools: Excel, Matlab, R (freiwillig)

24



M s a— | MASTER OF SCIENCE
— IN ENGINEERING
Zwei Statistikmodule (gleichzeitig im Angebot)

Applied Statistics and Data Analysis
e Statistical Quality Control
 Multiple Regression Analysis

e Design of Experiment

Tool: R

Predictive Modelling

* Fundamental Concepts of Probability and Statistics
* Regression Analysis

e Classification

* Time Series Analysis

Tool: R
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S MASTER OF SCIENCE
M s — | IN ENGINEERING
Problematik
 Heterogenes Vorwissen (je nach BA-Studiengang und FH)
* Studierende ohne Kenntnisse in Statistik
 Studierende, die in BA-Mathematik «nur gewdrfelt haben».

 Studierende, die schon alles gehort haben.

e Anzahl Studierende



FS 2008
Applied Statistics: 60 Studierende




’ —
S |
_

j \/ — IN ENGINEERING —

HS 2017 -
Applied Statistics: 120 Studierende . H ) R k
~ Predictive Modelling: 60 Studierende o AT SN T




Daten — Theorie — Statistiken

«Nur wer die Entstehung von
Daten berticksichtigt und

sich mit der Theorie auskennt,
kann mit Statistiken umgehen.»

Peter Atteslander
(1926-2016)
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