
Independence of events
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Section 2.5 Independence of events

I m BpTmii7apYT

This implies PCA 1B P A
and P BIA P B

In words if we learn that A happened
we learn nothing more about the likelihood

of B happening

Independence is often a natural consequence
of the world

Examples outcomes of coin flips
outcomes of successive die tosses

Independence may also be stated as an

assumption in the problem definition

DO NOT assume independence when it is

Toytheatedphyoricwaehensiiutationnotwarranted

There are many events that are Not independent
Ex study for exam and get a goodgrade



When asked to prove independence you must

rely on the math Show P AAB P A PCB

Let's start w a simple example

Suppose A and B are disjoint
Arethey also independent

Nor if we learned A happened then

we throw B could not have happened

so A and B cannot have happened

Disjoint events have plan B 0

but pl A PCB o only happens if

either PLA 0 or PCB O

So independent events can only be disjoint if
PCA O or PLB O

Reminder and contrast
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Independence of more than 2 events ex A B c

Need 1 mutual pairwise independence

Plan B P A PCB

Pl Anc p A Pcc

PCBs c PCB Plc

and 2 joint independence
PlAnBnc PlA PLB P

More generally fer n events need all

possible combinations of 2 or more events

to be independent
PlAi h Ai n n Ai PIAJPAzi2 PlAik
for 1 E i E iz E E ia En

and for k 2,3 n

Note If A and B and C are independent

then unions intersections complements

of A B and or C are also independent

Ex PLA h Ba P A PLANB
A PCA plan B PLA PlA PG

Bfg P A fi PCB PCA PCB
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Not jointly idependent


