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Introduction



  

Introduction 2

● From the dimuon mass can we conclude we have seen a new 
particle?

● How do we estimate the uncertainties in Z mass 
measurement?



  

Topics to be covered

● Probability, distribution functions, properties
● Point estimation
● Interval estimation
● Hypothesis testing
● Introduction to Monte Carlo methods



  



  

Sample space



  

event



  

Example: event,complement



  

Properties of events

● Prove the above statements



  

Axiomatic foundation (Kolmogorov)



  

Properties of probability



  

Real probability

Barlow, Asia Pacific School,Vietnam, 2017, 
arXiv 1905.12362v1



  

Frequentist Probability



  

Conditional probability



  

Conditional probability example



  

Bayes Theorem



  

Statistical Independence



  

Random variables



  

Distribution of random variables



  

Cumulative distribution function

P = 1/2



  

Mass and density functions



  

Is this a distribution function?

This one is known as logistic distribution function



  

Independent but identically 
distributed (iid)
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