Data Science 1

Probability
Independent Events

Edward L. Boone

=] & = E DA
EL Boone Probability 1



Probability Rules

Introduction

Recall the following:
@ E is an event in a sample space S.
e P(S)=1.
@ E U F is the union of events E and F.
@ E N F is the intersection of events E and F.
°

Probability behaves like area.
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Probability Rules

Independent Events

Two events E and F are said to be independent if both of these
statements are true:

P(E|F) = P(E)
and
P(F|E) = P(F)
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Probability Rules

Independent Events

Two events E and F are said to be independent if both of these
statements are true:

P(E|F) = P(E)
and
P(F|E) = P(F)

This means that knowing that an outcome in either event has occurred
does not change the probability of either event.
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Probability Rules

Example

Example: Nouf loves football and practices everyday with her friends. She
records how often she scores when she takes a penalty shot and finds that
on any penalty shot he scores 43% of the time. And she looks at how many
times she scores on two consecutive penalty shots and finds that 17.2% of
the time she scores. Are the two consecutive penalty shots independent?
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Probability Rules

Example

Example: Nouf loves football and practices everyday with her friends. She records how
often she scores when she takes a penalty shot and finds that on any penalty shot he
scores 43% of the time. And she looks at how many times she scores on two consecutive
penalty shots and finds that 17.2% of the time she scores. Are the two consecutive
penalty shots independent?

We know P(Scorel) = P(Score2) = 0.43 and P(Scorel N Score2) = 0.172.

P(Scorel N Score2)
P(Score2)

0.172

0.43

= 04

P(Scorel|Score2) =

Since P(Scorel|Score2) = 0.4 # 0.43 = P(Scorel) the consecutive penalty shots are

not independent.
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Additional Rule
Recall the following:
P(E|F) = P(ENF)

P(F)
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Additional Rule
Recall the following:
P(E|F) = P(ENF)
Which gives:

P(F)

P(E|F)P(F)=P(ENF)
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Additional Rules

Recall the following:

P(ENF
P(E|F) = —(P(Q) )
Which gives:
P(E|F)P(F)=P(ENF)
And if E and F are independent then P(E|F) = P(E) which means:

P(E)P(F)=P(ENF)
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Additional Rules

Recall the following:

P(ENF)
P(F)

P(E|F) =
Which gives:
P(E|F)P(F)=P(ENF)

And if E and F are independent then P(E|F) = P(E) which means:
P(E)P(F)=P(ENF)

These rules are very helpful.
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Probability Rules

Summary

Independence is one of the most important ideas we have in probability
and has huge impacts in statistical inference as well.

e Independence means P(E|F) = P(E) and P(F|E) = P(F).

@ This gives the rule P(EN F) = P(E)P(F).

@ Many probability distributions depend on independence.

o Often independence must be assumed, which can be problematic.
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