Day 1 - Rules of Probability and and or.notebook May 13, 2019

Chapter 13

What Are the
Chances?

ALWAYS LEARNING Copyright © 2016, 2012 Pearson Education, Inc. PEARSON cChapter 13, Slide 1



Day 1 - Rules of Probability and and or.notebook May 13, 2019

The First Three Rules of Working with Probability

= We are dealing with probabilities now, not data,
but the three rules don’t change.

= Make a picture. ‘
= Make a picture. - \Venn Iansrams
= Make a picture. - Teee biasromS
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The First Three Rules of Working with
Probability (cont.)

= The most common kind of picture to make is
called a Venn diagram.

= We will see Venn diagrams in practice shortly...
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Formal Probability

1. Two requirements for a probability:
= A probability is a number between 0 and 1.
= ForanyeventA, 0<PA)=<1.

0= e event is 'm\poss/'cble
1= Yha event s ectrin [&aﬁm‘r‘e)
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Formal Probability (cont.)

2. Probability Assignment Rule:
= The probability of the set of all possible

outcomes of a trial must be 1. (all option §h: aCIM
= P(S)=1 (S represents the set of all possible )
outcomes.)

S

The sample space S.
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Formal Probability (cont.)
‘\ﬁo*ﬂ
3. Complement Rule: (OQQO‘O‘

= The set of outcomes that are not in the event
A is called the complement of A, denoted A°.

= The probability of an event occurring is 1
minus the probability that it doesn’t occur:
P(A) = 1 — P(A%)

P(Rain) =.70

P(No Rain) = 3¢ O

The set A and its complement.

A
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Formal Probability (cont.)

4. Addition Rule:

= Events that have no outcomes in common
(and, thus, cannot occur together) are called

disjoint (or mutually exclusive).

\0 ﬂ'ﬂﬂ&&

Two disjoint sets, A and B.
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Formal Probability (cont.)

4. Addition Rule (cont.):

= For two disjoint events A and B, the
probability that one or the other occurs is
the sum of the probabilities of the two
events.

= P(AUB)=P(A)+P(B), provided that A and B
are disjoint. (No both")

Deck of cards. Pick 1 card.
) + o) —

4,48 3
= + = = !
P(6or8)= s t5 =355 (noz»a%a:; «;ﬂ@
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Formal Probability (cont.)

5. Multiplication Rule: (kad)

= For two independent events A and B, the
probability that both A and B occur is the
product of the probabilities of the two events.

= P(AnB)=P(A)x P(B), provided that A and B

are independent. 1 nda pen dertt
Deck of cards. Pick 1. Repla(cie. Pick another 1.

K __1b

P(6and 8)= 55 X 55 = 3704

Deck of cards. Pick 1. Don't replace. Pick another 1.

P(6 and 8) = 63'3' X 5l oLsa_ Still independent? Np
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Formal Probability (cont.)

5. Multiplication Rule (cont.):

= [wo independent events A and B are not
disjoint, provided the two events have
probabilities greater than zero:

\'

Two sets A and B that are not
disjoint. The event (A and B) is
their intersection.
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Formal Probability (cont.)

5. Multiplication Rule:

= Many Statistics methods require an
Independence Assumption, but assuming

independence daesn’t make it true.

= Always Think about whether that assumption
Is reasonable before using the Multiplication
Rule.
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Formal Probability - Notation

Notation alert:
= In this text we use the notation P(AUB)

= In other S|tuat|ons you might see the following:
= P(A or B) mstead of P(AUB)  "Union'
= P(A and B) instead of P(AnB) [}
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Putting the Rules to Work

= |In most situations where we want to find a
probability, we’'ll use the rules in combination.

= A good thing to remember is that it can be easier
to work with the complement of the event we're
really interested in.
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Homework:
IIRead!! Chapter 13 and do the
4 Just Checking questions on pg. 317.




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14: Apr 2-2:14 PM

