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Motivation

In many situations, however, we may be interested in observing two or more

real numbers associated with a single experiment.

The motivation of EST076 - Calculo de Probabilidades Il is to address the

concepts of Probability in this context.

In this class, we will review and present some important definitions for the

development of this course.
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Experiment

A test or set of tests intended to verify an assumption. An experiment can

be classified as:
o Deterministic: We know the outcome in advance.

o Probabilistic: We know the outcome only after the experiment is

performed.
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o On a given day, the duration and the amount of rainfall.
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All possible outcomes of an experiment.
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Experiment

Rolling a die and tossing a coin
Q = {(heads, 1), (heads, 2),..., (heads, 6), (tails, 1),...,(tails, 6)}.

In a soil sample, the proportion of Sb, As, and Nb
Q = {(w1,w2,w3); w1 € [0,1],w2 € [0,1],w3 € [0,1], w1 + w2 + w3 = 1}.

::ufjf
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Event

Rolling a die and tossing a coin

E: heads on the coin and an even number on the die.

In a soil sample, the proportion of Sb, As, and Nb
E: arsenic accounts for half of the soil composition.
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Event

Mutually exclusive events

Two events A and B are said to be mutually exclusive (ME) when their
intersection is equal to the empty set (AN B = ). That is, there is nothing

in common between A and B.
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There are two events that stand out among all possible events of an exper-

iment, namely:
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Event

Special events
There are two events that stand out among all possible events of an exper-

iment, namely:
o The impossible event: (.

o The certain event: .
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A subset of €2, denoted by F, is called a o-algebra if it satisfies the following

properties:
@ Qe F
@ If E € F, then E€ € F;

@ IfE€F i>1 then U2 E € F.
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Axioms of Probability

A function IP, defined on the o-algebra F of subsets of €2 and taking values

in [0,1], is a probability if it satisfies the Axioms of Kolmogorov (1933):

@
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Axioms of Probability

A function IP, defined on the o-algebra F of subsets of €2 and taking values

in [0,1], is a probability if it satisfies the Axioms of Kolmogorov (1933):
@ P(Q)=1;
@ For every subset E € F, 0 <PP(E) <1,

® For every sequence Eq, Ep, ... € F, ME, we have:

P (G E,-) -y P(E).
i=1 i=1
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The triple (Q, F,P) is called a probability space. The subsets that belong

to F are called events and only these subsets are assigned a probability.
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Y
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Theorems of Probability

Let £, Ep, ... be arbitrary events belonging to the same probability space.

From the Axioms, we have the following properties:
@ P(E°)=1-P(E);
@ IP(E,) = IP(E,' N EJ) + IP(E,‘ N EJ-C);

@
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Theorems of Probability
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Let £, Ep, ... be arbitrary events belonging to the same probability space.

From the Axioms, we have the following properties:
@ P(E°)=1-P(E);
@ P(E) =P(ENE)+P(ENES);
@ P(E UE) = P(E) + P(E) — P(E;N )
@ If E; C Ej, then P(E;) < P(E));

® For a sequence of events,

P <fj E,-> < iIP(E,-).
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Even though the interest may be in observing more than one situation from

an experiment, the definition of probability does not change.
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Probability

Remark
Even though the interest may be in observing more than one situation from

an experiment, the definition of probability does not change. Therefore,

concepts such as Conditional Probability, Bayes’ Theorem, and Indepen-

dence remain valid.
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Thank you!
X tiago.magalhaesQufjf.br
‘i uf jf.br/tiago_magalhaes

# Department of Statistics, Room 319
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