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MSE-213 
Probability and statistics for materials science

and data analysis

and “pragmatic” Python

and experiment design
and how to be a responsible citizen with a scientific-

technical background
and a bit of philosophy of science
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What this course is for

• Thermodynamics, quantum, statistical mechanics
• Your research projects

• Your future work in
... industrial/academic research, 
... government (climate, demographic change, migration...)
... machine learning/AI/big data
... starting your own company

+ “pragmatic” Python for all of the above 
and to automate sending your e-mails ;)



Organizational matters
• Feedback, please! 
 > gregor.jotzu@epfl.ch 
 use anonymousemail.me 
 if you prefer
• Lecture, Lecture, Last exercise, 

Python & new exercise
• Bring your computers please, leave 

your phones in your pocket/bag
• Slides, Exercises, Python scripts 

will be on moodle
     marks text on the blackboard

Heumann & 
Schomaker

Morgenthaler
1



Organizational matters
• Exercises will be on moodle
• You can hand them in by 

Wednesday 13:00 in
• Moodle
• mse213@groupes.epfl.ch
• My mailbox, Station 12, MXF 094

• Solutions will be posted online 
afterwards



THE EXAM
• Written (on paper)
• There will be “pragmatic” questions on Python
• You can bring notes (1 A4 page, two-sided).
• You should bring a non-programmable non-graphic 

calculator
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Statistics is different
• Often no “single” answer – think critically!
• Random, but surprisingly robust
• Notation is NOT consistent



Statistics is different
• The best use depends on the situation

SML@EPFL DQML@EPFL ATLAS@CERN





Exploring/Inspecting Data



Types of data

1



Absolute & Relative Frequency

2



Histogram



Binning Data

3



Binning Data



Reducing Data



Single-value characteristics: 
max, min, mean, mode, median

4

[50, 55, 45, 52, 21, 15, 55] 
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[15, 21, 45, 50, 52, 55, 55]  



Limits of data reduction

Vaux-sur-Morges
169 Inhabitants

Average annual income 
338.779CHF / person



Limits of data reduction

Income (CHF)
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Quantiles – Percentiles, Quartiles
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Quantiles – Percentiles, Quartiles
[15, 21, 45, 50, 52, 55, 55]  

6



Quantiles – Different definitions



Empirical Cumulative Distribution Function
(ECDF)
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[15, 21, 45, 50, 52, 55, 55]  



The “Box Plot”

8

[15, 21, 45, 50, 52, 55, 57]  



The “Box Plot”- with “outliers”

9

[-10, 21, 45, 50, 52, 55, 57]  
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