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Let us start, as promised,  with the definition of:

From: G. D’Agostini, ArXiv preprint database: https://arxiv.org/pdf/hep-ph/9512295.pdf  



MOTIVATION OF LECTURE N. 7

PROBABILITIES II

We shall use chapter 3 by Rosner’s textbook to get down-to-Earth
and see, in concrete contexts and examples, how are used 
the concepts we introduced and discussed in the last lecture:

•  Uncertainty/decisions
•  Events, experiment, probability
•  Definitions of probabilities: classic, frequentist, subjective
•  Axioms of probabilities
•  Events, sets, propositions (logic)
•  Venn Diagrams



DOWN_TO_EARTH MOTIVATION
Comparing Case/Controls, a general scheme

From:Bernard Rosner - Fundamentals of Biostatistics-Brooks Cole (2015), Chapter 3. 



MOTIVATION

From:Bernard Rosner - Fundamentals of Biostatistics-Brooks Cole (2015), Chapter 3. 



Aha! Rosner follows a FREQUENTIST scheme. 
Illustrated by several examples: 3.2, 3.3 and3.4



EVENTS AS SETS I

Think about playing darts!



EVENTS AS SETS II







Various Venn diagrams



Very general equations for probabilities





HAS TO DO WITH TP, FP, TN, FN

TP=true positives
FP=false positives
TN=true negatives
FN=false negatives











•  Events, trials, uncertainty, probabilities
•  There are only conditional probabilities: P(H|I)
•  Relevance of Bayes’ theorem: (subjective/objective)
•  Shift from frequentist to bayesian methods
•     Jorge López Puga, Martin Krzywinski & Naomi Altman, Bayes’ Theorem
•  Nature Methods , 12, 277 (2015).
•     Eikosograms (RW Oldford)
https://cran.r-project.org/web/packages/eikosograms/vignettes/Introduction.html 

•  Probability distributions: discrete/continuous
•  Entropy of a probability distribution

•  Study reference: Bernard Rossner,  Fundamentals of Biostatistics par 3.7

OUTLINE.	  







Warning: the degree of correlation of two events g(A,B)=P(A|B)/P(A)
 is a symmetric notion, whereas 
causal relations require asymmetry 
Correlation is required for Causation but is not sufficient for







Eikosograms (RW Oldford )

From: N. Altman’s Bayes’ Theorem







The	  relevance	  of	  Bayes’	  theorem:	  see	  DILL	  &	  
BROMBERG:	  EXAMPLE1.11	  …BIOINFORMATIC	  CONTEXT	  



Realistic example of bayesian methodology



Indicators to evaluate methods



Study Materials
•  Slides
•  Puga2015a
•  D’Agostini9512295 3.1-3.5
•  Eikosograms (RW Oldford)
https://cran.r-project.org/web/packages/eikosograms/vignettes/Introduction.html




