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NS EHnlEME] [ Infroduction to the course Practice
Concept of Probability

Frequentist definition

Subjective definition

Axiomatic definition

The Monty Hall problem

Biological implications of probability

=Gl M Bl Descriptive statistics NO
Concept of distribution

Gaussian distribution

Binomial distribution

Exponential distribution

Estimation of central tendency and variability

September 20th Concept of population Practice
Sampling strategies

Randomization
Power analysis
=111y I gL (W Inferential statistics Practice
ANOVA one way

ANOVA two ways

Non parametrical tests

Post hoc tests

Yol (Sl 1= 15 (|l Concept of correlation Practice
Concept of regression

Forecasting models

Hints of multivariate statistics (clustering, grouping)




Before starting, some considStaiie
about the probabillity.

What's the probability that T'll
pull a red marble out of this box?






give me a definifio
ord «probabilityne




Classical definition

PROBABILITY U )

o expect that an
h renders them, fo
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the probability of an event is a number between 0 and 1;
the probability of a certain event is equalto 1;

the probability of occurrence of one of two incompatible
events, that is, of two events that can not occur
simultaneously, is equal to the sum of the probabilities of
the two events.




to play dice
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The definition is circular: the probability for a "fair' coin is.
defined by a probability of...

limited. It says nothing about cas
example coins are not truly symm

ceach sidee Can we assign equal ny

ber of possible results and consequently can not be




Frequentist defintion
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Event A
Dead mouse




» The relative frequency of occurrence of an event, e
, is a measure of the probability of that event.

- it is impossible to replicate some experiments!
- is it always impossible, in real world, to exactly replicate
- how many replications are needed?

ould be very hard to consider rare events
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Subjective defintion

feels is fair to pv
es nhot occur.

IT Is the cost faire




se due possibilita a'S

montepremi/probabilita > costd

montepremi = 1E+03

valore schedina= 0,321226




» Subjective probability is a probability derived from an individual's
personal judgment about whether a specific outcome is likel
It contains no formal calculations and only reflects the subj
opinions and past experience. Subjective probabilities diff
derson, and they contains a high degree of per




PROBABILITY

2.1.1 Axiomatic definition of probability

Probability is a measure of uncertainty. Once a random experiment is defined,
we call probability of the event £ the real number Prob {£} € [0, 1] assigned to
each event £. The function Prob{-} : Q — [0, 1] is called probability measure
or probability distribution and must satisfy the following three axioms:

1. Prob{€} > 0 for any £.
2. Prob{Q2} =1
3. Prob{&; + &} = Prob{&; } + Prob{&, } if & and &, are mutually

exclusive.

These conditions are known as the axioms of the theory of probability [76]. The
first axiom states that all the probabilities are nonnegative real numbers. The
second axiom attributes a probability of unity to the universal event {2, thus
providing a normalization of the probability measure. The third axiom states
that the probability function must be additive, consistently with the intuitive
idea of how probabilities behave.




> how to assign the probability value fo events?




In conclusion ..
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1)lack of a unique definition / measurement criterion;

2) sometimes counterintuitive.




ed to Bertrand Russell -




Problem... .

A FRIEND OF MINE HAS TWO NON-
CHILDREN KNOWING THAT O
HAT IS THE PROBABILIT
R\ IS FEMALE?
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The Monty Hall prot.
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Bayes tTheo

P(A) and P(B) = probabilities of observing A and B without regard to each other

A and B = EVENTS

P(A| B) = conditional probabillity (the probability of observing A given that B is true)

P(B| A) P(A)
P(B)
where A and B are events and P(B) # 0.

P(A|B) =

« P(A) and P(B) are the probabilities of observing A and B without regard to each other.
. P(A | B), a conditional probability, is the probability of observing event A given that B is true.
« P(B | A) is the probability of observing event B given that A is true.




example

» Afternoon practical session

At/ #teorema




Rivediamo il problema di Monty Hall...
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Mettiamo che la porta 3 sia stata aperta dal conduttore mostrando una ¢
concorrente abbia selezionato la porta 1.

La probabilita che I'automobile si trovi dietro la porta 2 (ovvero la probabilita di trovare I'auto
dopo aver cambiato la scelta iniziale) e :

1-P(A1|C3)

dove Al =I'auto si frova dietro alla porta 1;
= il conduttore seleziona una capra dietro la porta 3.

priori che I'automobile si trovi dietro la porta 1, P(A1), = 1/3

| conduttore trovi una capra dietro la porta 3, P(C3) , e =1,
omopile)

onduttore selezioni una porta con dietro la capra posto ("
o porta 1, P(C3|Al) =¢e 1.

orema di Bayes la probabilita di frovare I'auto cambiando |
uttore (onnisciente) ha mostrato una porta con dietro la capra

1-P(A1-C3) = 1 = P(C3| A1|P(A1) = 1-1*1/3 = 2
P(C3) 1 3

problem.comy/
tube.com/watchev=mhlc7peGIGg



http://montyhallproblem.com/
http://www.youtube.com/watch?v=mhlc7peGlGg

Probability and biolo

: Repair
y .«!‘,\- '? enzymes
SemdT . o Single-strand breaks are repaired
o via a mechanism called base excision

L repair, in which PARP enzymes bind
to broken DNA and produce poly

ADP-ribose chains that help attract other
repair enzymes that replace the

damaged region with normal DNA. 518

£

Base excision 5
repair

DNA repair mechanisms

Cells protect themselves against

DNA damage caused by DNA-binding
chemicals, radiation, and other factors
by deploying DNA repair mechanisms. 516 !,

* Poly ADP-ribose Homologous
chain recombination

DNA damage
Single-strand DNA break
NS o break
e BRCA1/2 __ .. % -
DNA-binding R vty
chemotherapeutic
drug

Double-strand breaks, which occur when
single-strand breaks are left unrepaired, are

5% Repaired DNA
fixed via a second mechanism—homologous .
recombination—which is regulated by several \L
proteins, including those produced by R\ Coll saival

BRCA1 and BRCAZ2 genes.'®
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It shows us nothfing

the degpest, most desperate
of our hearts.
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Resources

Pubmed gov PubMed [~]

Advanced

PubReader
PubMed comprises more than 22

MEDLINE, life science journals, and online books. Citations may include links to A whole new way
full-text content from PubMed Central and publisher web sites. to read scientific

literature at ,’
PubMed Central

Using PubMed
PubMed Quick Start Guide
Full Text Articles

PubMed FAQs

PubMed Tutorials

Hew and Noteworthy B

PubMed Tools
PubMed Mobile

Single Citation Matcher
Batch Citation Matcher

Clinical Queries

Topic-Specific Queries

More Resources
MeSH Database

Journals in MCBI| Databases
Clinical Trials

E-Utilities

LinkQut

“rou are here: NCBI = Literature = PubMed

Write to the Help Desk

GETTING STARTED RESOURCES POPULAR FEATURED NCBI INFORMATION
NCBI Education Chemicals & Bioassays PubMed Genetic Testing Registry About NCBI

NCBI Help Manual v Nucleotide PubMed Health Research at NCBI
NCBIHandbook DNA & RNA BLAST GenBank NCBI Newsletter
Reference Sequences NCBIFTP Site

NCBI on Facebook

Genetics & Medicine Bookshelf Human Genome NCBI on Twitter

Training & Tutorials Domains & Structures PubMed Central

Genes & Expression Gene Map Viewer

Genomes & Maps Protein Mouse Genome NCBI on YouTube
Homology oMM Influenza Virus
Literature Genome Primer-BLAST
Proteins SNP

Seguence Analysis Structure

Seguence Read Archive

Taxonomy
Training & Tutorials

Wariation

Copyright | Disclaimer | Privacy | Accessibility | Contact
National Center for Bistechnology Information, U.S. National Library of Medicine
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Probabilita per unita di

«ll concetto di probabilita per unita di tempo risulta essenziale quando si traﬂl di
spiegare come mai sia possibile il verificarsi di un certo esito, ch
richiede la concorrenza concertata di un gran numero di eventi ca
la difficolta di fronte alla quale molti capitolano, quando si tratta
qualche modo il formarsi spontaneo di un sistema chimico a
la vivente. Sembra loro che il numero di eventi ¢
verificarsi sia talmente elevato, da rendere la
anea della vita un evento di probabilita eva
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How life on Earth really got its start.




Randomization
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