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Topics

• Chapter 1: Introduction To Statistics
• Chapter 2: Descriptive Statistics
• Chapter 3: Probability
• Chapter 4: Discrete Probability Distributions
• Chapter 5: Normal Probability Distributions
• Chapter 6: Confidence Intervals
• Chapter 7: Hypothesis Testing with One Sample
• Chapter 8: Hypothesis Testing with Two Samples
• Chapter 9: Correlation And Regression
• Chapter 10: Chi-Square Tests and The F-Distribution
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Probability
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3.1  Basic Concepts of Probability and Counting

3.2  Conditional Probability and the Multiplication Rule

3.3  The Addition Rule

3. 4 Additional Topics in Probability and Counting



Basic concepts of Probability and Counting 
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• Identify the sample space of a probability experiment

• Identify simple events

• Distinguish among classical probability, empirical probability, and 

subjective probability

• Determine the probability of the complement of an event

• Use a tree diagram and the Fundamental Counting  Principle to find 

probabilities



Probability and Statistics
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Probability Experiments
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Probability experiment

An action, or trial, through which specific results (counts, 

measurements, or responses) are obtained.

Outcome

The result of a single trial in a probability experiment.

Sample Space

The set of all possible outcomes of a probability experiment.

Event

Consists of one or more outcomes and is a subset of the sample 

space.



Probability Experiments
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Probability experiment:   Roll a die

Outcome:  {3}

Sample space:   {1,  2,  3,  4,   5,   6}

Event:  {Die is odd}={1, 3, 5}



Example: Identifying the Sample Space
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Types of Probabilities 
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Example of Finding Classical Probability 
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Example of Finding Empirical Probabilities
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Example of Subjective Probabilities
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Subjective Probability

Intuition, educated guesses, and estimates.

e.g. A doctor may feel a patient has a 90% chance of a full recovery.

Probability = 0.9 



Definition: Complementary Events
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Complement of event E

The set of all outcomes in a sample space that are not included 

in event E.

• P(E ′) + P(E) = 1

• P(E) = 1 – P(E ′)

• P(E ′) = 1 – P(E)

E ′
E



Range of Probabilities Rule

www.midocean.ae



Section 3.2 Conditional Probability and the                        

Multiplication Rule
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Conditional Probability

The probability of an event occurring, given that another event has

already occurred

Denoted P(B | A) (read “probability of B, given A”)

Conditional Probability Rule:

𝑃 𝐵 𝐴 =
𝑃(𝐵 𝑎𝑛𝑑 𝐴)

𝑃(𝐴)



Example: Finding Conditional Probabilities
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Solution: Finding Conditional Probabilities
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Example: Probabilities from Contingency Table
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Solution
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Imagine this 
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Multiplication Rule
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Compare “A and B” to “A or B”
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Mutually Exclusive Events
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Non-Mutually Exclusive Events
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Section 3.3: The Additive Rule 
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The Additive Rule 
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The Additive Rule 
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The Additive Rule 
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The Additive Rule 
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3. 4 Additional Topics in Probability and Counting
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1- Permutation

2- Combination 



Permutation
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Permutation
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Combination  
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Combination  
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Un Solved Examples
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The number of ways of forming 4-digit code from 9 

numbers in which no digits is repeated



Un Solved Examples
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The probability of an event for obtaining an odd number 

from a die = 1.0



Un Solved Examples
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The probability of an event for obtaining 9 from a die = 1.0



Un Solved Examples
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If the probability of an event is equal to 0.3, 

Find the probability of its complement event 



Chapter Summary
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Basic Concepts of 

Probability and Counting

Multiplication Rule: ( and ) 

P(A and B) = P(A) x P(B|A) 

Conditional Probability:

𝑷 𝑩 𝑨 =
𝑷(𝑩 𝒂𝒏𝒅 𝑨)

𝑷(𝑨)

The Addition Rule: (or)

P(A or B) = P(A) + P(B) – P(A and B)

Additional Topics in 

Probability and Counting

1- Permutation

2- Combination 



Thank You


