Probability
Experiment
: An activity which has an uncertain outcome.

Event
: One or more of the possible outcomes of an experiment.

Sample space
: The set of all outcomes associated with an experiment.

VENN diagrams
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Rectangle S represents the whole sample space.
Ellipsis E represents a specific event.

In the example on the right, S is the sample space of all possible outcomes after rolling a dice (1-6), and E is the event of rolling an even number.

Probability: For a specific event E, the probability of event E is Pr(E),

Classical Definition

Let S be a sample space and E be an event within this sample space. Let n(S) be the number of distinct points in the sample space (all possible outcomes), and n(E) the points in favor of event E. Then:Pr(E)=n(E)/n(S)

Relative Frequency

In an experiment, the Probability P(E) of an event E is the limit:


[image: image12.bmp]
Where nE is the number of occurrences of E and n is the number of trials.

Marginal Probabilities

The probability of an event which is computed over the whole of the sample space.

For the example in the VENN diagram from above the marginal probability for an even number is 3 possible outcomes in favor divided by 6 possible outcomes equals Pr(E)=0.5. Probability can also be expressed in terms of percentages and/or odds. For the example with the dice:
‘the probability of obtaining an even number on a throw of a die is 50%’

Or

‘The odds in favor of scoring an even number are 1:1’ 
(Odds are expressed as the ratio of chances for an event to chances against)
Complex Events
In practice, experiments involve more than one events (simple event). In that case, we examine complex events.
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Intersection of Events 
The intersection of two events
[image: image2.wmf])

(

B

A

I

meaning : A and B occur. In that case, we have the 
Joint Probability Pr(A and B). 
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Union of Events
The union of two events
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meaning : Either A or B occur.
In that case, we have the ‘Either or’ probability Pr(Either A or B). 

Mutual exclusive events:
Events that cannot both occur. 

The complement of an event E is the event ‘E does not occur’, written as: 
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In that specific case, we have:  
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Conditional Probabilities 
The probability a certain event A will occur, given the information that another event B has occurred. i.e. the probability of rolling a 6 is 1 over 6 (marginal prob). BUT the probability of rolling a 6 GIVEN that an even number is rolled is:
Pr(‘6’|‘Even has occured’) = 1 over 3 (conditional prob). 
Contingency table (Crosstabulation) 
When dealing with complex events calculations become more apparent if the data are arranged into a Contingency table. An example of a ‘2x3’ or ‘two-by-three’ contingency table is shown below.
Profile of 200 customers

	
	Age
	Total

	
	Up to 30
	31 to 40
	Over 40
	

	Male
	  60
	20
	40
	120

	Female
	  40
	30
	10
	80

	Total
	100
	50
	50
	200


Example of Probability calculations:

Pr(Male customer) = 120/200 = 0.6
Pr(Male customer >40) = 40/200 = 0.2
Pr(31<Customer age>40) = 50/200 = 0.25
Pr(Female customer or Male<30)=140/200 = 0.7
Pr(31 and above) = 1-Pr(up to 30)=1 - 100/200 = 0.5

Pr(‘31 to 40 year old customer’ | ‘Female customer’)=30/80=0.375
Rules for calculating Probabilities
· 
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If A and B are independent events, then the information given by A does not change the facts about B. Then the above expression becomes:
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 (the multiplication rule of probabilities)
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If A and B are mutually exclusive then the above expression degenerates into: 
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 (the addition rule of probabilities)
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