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Definitions

• The result of an  experiment is called an outcome.
• An event is any particular outcome or group of outcomes.
• A simple event is an event that cannot be broken down further.  
• The sample space is the set of all possible  simple events.
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Definitions

• Given  that all outcomes  are  equally likely, we  can  compute the 
probability of an  event E using this formula:
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Definitions

• The complement of an event is the event “E does not happen.” The  
notation is used  for the complement of event E.

• We can compute the probability of the complement using
• P( ) = 1 − P(E). Notice also that P(E) = 1 − P( ).
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Definitions

• Odds is the ratio of the probability that a particular event will occur to 
the probability that it will not occur. We always express odds in 
simplest form.

The odds for an event E is the ratio of P(E) to P(not E).

The odds against an event E is the ratio of P(not E) to P(E).
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Definitions

• Independent Events
• Events A and B are independent events if the probability of Event B

occurring is the same whether or not Event A occurs.

Formula (P(A and B) for independent events)
If events A and B are independent, then the probability of both A and B
occurring is

P(A and B) = P(A) · P(B)

• where P(A and B) is the probability of events A and B both occurring, P(A) is 
the probability of event A occurring, and P(B) is the probability of event B
occurring.
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Probability of Either Event
Formula (P(A or B))
• The probability of either A or B occurring (or both) is

P(A or B) = P(A) + P(B) − P(A and B).

Note: Two events are mutually exclusive if they do not share any 
common outcomes.
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Example
In your drawer you have 10 pairs of socks, 6 of which are white, and 
7 tee  shirts, 3 of which are white. If you reach in and randomly grab 
a pair of socks and a tee shirt, what is the probability at least one is white?
Let A Event be drawing a white sock and B Event be drawing a white tee shirt 

P(A) = P(B) = 

P(A or B) = P(A) + P(B) − P(A)P(B)

= + - = = = 
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Conditional Probability for Dependent Events

• Independent Events
• Events A and B are dependent events if the probability of 

Event B is affected by Event A occurring.

Formula (P(A and B) for dependent events)
If events A and B are dependent, then the probability of both A and B
occurring is

P(A and B) = P(A) · P(B|A)
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Definitions

• Fundamental Counting Principle
If there are m items in one category and n items in another category, 
then the total number of available choices is m*n.

This principle can be extended to more than two categories as well.
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Definitions

The factorial of a non-negative integer n, is the product of all positive 
integers less than or equal to n.

Notation
n! = n · (n – 1) · (n – 2) ··· 3 · 2 · 1

Note: 0! = 1
Example
5! = 5*4*3*2*1 = 120
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Definitions

Combinations
We say that there are nCr combinations of size r that may be selected 
from among n choices without replacement when order doesn’t 
matter.

nCr = ௡!

௡ି௥ !௥!
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Example
The United States Senate Appropriations Committee consists of 29 members; 
the Defense Subcommittee of the Appropriations Committee consists of 19 
members. Disregarding party affiliation or any special seats on the 
Subcommittee, how many different 19-member subcommittees may be 
chosen from among the 29 Senators on the Appropriations Committee?
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29C19 = = 20,030,010



Probability Using Permutations and Combinations

Example
In a certain state's lottery, 48 balls numbered 1 through 48 are placed in a 
machine and six of them are drawn at random. If the six numbers drawn 
match the numbers that a player had chosen, the player wins $1,000,000. In 
this lottery, the order the numbers are drawn in doesn’t matter. Compute 
the probability that you win the million-dollar prize if you purchase a single 
lottery ticket.
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Number of ways to pick 6 of 48 = 48C6 = 12,271,512

Probability = 12,271,512 = .0000000815













What is the probability of Improvement given that patient got the Allergy drug?  _________

What is the probability of Improvement given that patient got Placebo?  _________

What is the probability of Improvement given that patient got no treatment?  _________






