Statistics Quarter 2:  Probability

Section 1: Probability Notation, Venn Diagrams and the Addition Rule


Interpreting Probability Statements

The notation P(A) represents the proportion of subjects with characteristic A. 

P(A) also represents the probability that a randomly selected individual has characteristic A.

Example A:  Consider the population of working individuals.  We are interested in the primary way in which one travels to work.

1.  P(Drive Alone) = 0.765 can be interpreted in two ways.

2.  How do you think P(Drive Alone) was obtained?

B.  Consider a roulette wheel. We are interested in betting “RED”.

1.  Interpret: P(RED) = 0.4772

2. How was P(RED) = 0.4772 obtained?  What type of probability statement is this?

c.  Call a household prosperous if its income exceeds $100,000.  Call a household educated if the householder completed college.  Select an American household at random, and let A be the event that the selected household is prosperous and B the event that it is educated.  

Suppose 
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1.  Interpret 
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, and P(A and B) = 0.080.  

2. Write a word description for each of the following events and shade the appropriate region in the Venn diagram.

a.  {A and B}


b.  {A and Bc}

c.  {Ac and B}


d.  {Ac and Bc}


e.  {A or B}


f.  Now find the probability of each event.  Show all work.

D.  Common sources of caffeine are coffee, tea, and cola drinks.

Suppose that 

55% of all adults drink coffee

25% of all adults drink tea

45% of all adults drink cola.  

Suppose also that 

15% drink both coffee and tea

25% drink both coffee and cola

5% drink only tea

5% drink all three beverages.  

1.  Assign probability notation to each of the events stated above

2.  Draw a Venn diagram to Display all this information (requires arithmetic).

3.  What percent of adults drink only cola? Include proper notation.

4.  What percent of adults drink none of these beverages?

E.  Musical styles other than rock and pop are becoming more popular.  A survey of college students finds that 40% like country music, 30% like gospel music, and 10% like both.

1.  Make a Venn diagram with these results.

2.  What percent of college students like country or gospel? (Include notation)

3.  What percent of college students like country but not gospel? (Include notation)

4.  What percent like neither country nor gospel? (Include notation)

F.  Ramon has applied to both Princeton and Stanford.  He thinks the probability that Princeton will admit him is 0.4, the probability that Stanford will admit him 0.5, and the probability that both will admit him is 0.2.

1.  Make a Venn Diagram with the probabilities given marked. 

2.  What is the probability that Ramon gets into either Princeton or Stanford?  (Include notation)

3.  What is the probability that neither university admits Ramon? (Include notation)

4.  What is the probability that he gets into Stanford but not Princeton? (Include notation)

Properties of probabilities

Every probability is between 0 and 1 inclusive.  That is, the probability that an event E occurs is between 0 and 1 inclusive.   In notation:  
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The probability that an event does not occur is simply 1 minus the probability that the event does occur.    In notation:  
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Call an event unusual if the probability of its occurrence is less than _____%
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Event E is unusual.

Addition Rules General to All Events [Here P(A and B) is given]

P(A or B) = P(A) + P(B) – P(A and B)

P(A and Bc) = P(A) – P(A and B)

P(Ac and Bc) = P[(A or B)c] = 1 – P(A or B)

Definition:  Events A and B are mutually exclusive if they cannot occur at the same time or one subject cannot obtain both qualities.

EX:  Suppose you randomly select a physician.

Let Event 1 = a heart surgeon is selected

Let Event 2 = a female is selected

Events 1 and 2 are not mutually exclusive because a doctor can be both a heart surgeon and a female.

EX:  Suppose you randomly select a student in a statistics class.

Let Event 1 = the student received an A the final exam.

Let Event 2 = the student received a B on the final exam.

Events 1 and 2 are mutually exclusive because a student cannot receive both an A and B on the same final exam.

Addition Rules Specific to Mutually Exclusive Events

[If A and B are mutually exclusive P(A and B) = 0]

P(A or B) = P(A) + P(B)

	Mutually Exclusive
	Not Mutually Exclusive

	

	


EX:  In Example C:
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So: P(A or B) = P(A) + P(B) – P(A and B) = 0.134 + 0.254 – 0.080 = 0.308 

Notice that 0.080 (the overlap) is added twice when we add 0.134 and 0.254.  So we subtract one out.

EX:  The following is a table of mutually exclusive events that describe workers primary mode of transportation.

	Mode:
	D

Drive Alone
	C

Car Pool
	T

Public Transport
	H

Work

Home
	W

Walk
	O

Other

	Probability
	0.765
	0.110
	0.05
	0.035
	0.025
	


1.  Find P(Other)

2.  Find the probability that a workers primary mode of transportation is not Public Transport.

3.  Find the probability that a workers primary mode of transportation is Driving Alone and Car Pooling.

4.  Find the probability that a workers primary mode of transportation is Driving Alone or Car Pooling.
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