7.5  -  Conditional Probability and Independent Events
I.  CONDITIONAL   PROBABILITY
Rolling a pair of fair of dice:
A.  What is the probability that the sum is  6?
But, what is the probability that the sum is  6  given that one of the numbers is a  1?
Question  B  is an example of  conditional probability -  prior knowledge that an event has occurred effects the next phase or event of the experiment.
given that one of the numbers is a  1  is the condition and reduces the sample space from  S  to that event.
Notation:
Sometimes  P ( B| A) is known and the intersection is needed:
Example:  2  cards are drawn without replacement.  What is the probability of drawing an ace and then a face card?
A finite Stochastic process  is an experiment consisting of a finite # of stages in which the outcomes and probabilities of each stage depend on the previous stage.
II.  Probability trees help keep track of this process!
Example:  In a test conducted by the US Army, it was found that of 1000 new recruits (600 men and 400 women), 50 of the men and 4 of the women were color-blind.  Given that a recruit selected at random from this group is color-blind, what probability that the recruit is a male?
III.  INDEPENDENT  EVENTS

Two events are said to be independent if the outcome of one event does not affect the outcome of the other.

Independent:

toss a coin,  roll a die

Dependent:

draw 2 cards without replacement




(first draw affects second)
Tests for Independence:
· Two events are independent if and only if  


P (A | B)  =  P (A)
or
P ( B | A)  =  P ( B)
· Two events are independent if and only if
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