Statistics 251 – Uebersax
09b Probability Theory (more)

1. Complementarity Rule

Let A denote some event.  One may then denote the opposite – that the event doesn't happen, by any of the following:

not A

~A

AC
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In this class we will use the convention ~A.

Note:

· An event (A) and it's complement (~A) are mutually exclusive (i.e., both cannot occur) and exhaustive (there is no other possible outcome besides these).
· P(A) + P(~A) = 1 (the complementarity or complement rule).
2. Joint and Conditional Probabilities in a Tree Diagram
Generic Tree Diagram for Two Events
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Tree Diagram: Party Affiliation and Approval of President
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This diagram illustrates the General Multiplication Rule: 

P(A and B) = P(A) × P(B|A)

Note that we can express similar information in contingency table form:

Table1. Hypothetical Data for 2000 Registered Voters

	
	Like Obama?
	

	Party Affiliation
	Yes
	No
	Total

	Democrat
	800
	200
	1000

	Republican
	100
	900
	1000

	     Total
	900
	1100
	2000


Tree Diagram for Independent Events: Two Coin Flip
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This diagram shows two things.  First, it illustrates the Multiplication Rule for Independent Events:

P(A and B) = P(A) × P(B)

Second, it helps formalize the principle of statistically independent events.  By definition, two events are statistically independent if one outcome in no way influences or predicts the other.  We can express this mathematically as the requirement that:

P(B|A) = P(B|~A), if A and B are independent

Relative to the figure above, this means that the probability of heads on the second flip is the same regardless of whether the first coin flip was heads or tails.
_1453103051.unknown

