
Probability



Multi-dimensional probability distribution

Random variables

Example with two variables



Marginal probability

Example with two variables



Conditional probability

Example with two variables



Monthy Hall problem

?

Description:
- 3 doors, one prize hidden behind one of them.
- STEP 1: You choose one door, kept closed. 
- STEP 2: A person, who knows where is the prize, opens another door than yours. That 

door must be empty (can’t open the winning door).  
- STEP 3: That person now asks you and if you want to change your first choice.

What should you do? 





Bayes theorem



Independent variables 

Pairwise dependent (Markov chain)



A hint!
Always think and work in terms of entire tables! (this is not always honoured in 
courses in mathematical statistics, but it is good advice)

If all you need is a particular value in some table, think first how to calculate the 
entire table, and only thereafter pick the value you need.

This is because there is usually no shortcut directly to the value you need, and 
formulas become simpler.



Can typhoons trigger earthquakes ?
A personal perspective ( -- not probability -- )





What is air pressure ?
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Data is the reality, always try to compare models and data

But wrong models can fit data. When you don’t know, try first the simple models 
and then elaborate.

When models and data still don’t fit, then you may have something new to 
uncover! (but re-check your computations first)


