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September 27, 2006

 AUTONUM  \* Arabic   Examples:

Suppose we roll two dice, and let E be the event that the first die is a 4, and F the event that the second die is a 6.  What is P(F|E)?  P(F|~E)?

Suppose we roll two dice, and let E be the event that the sum of the two dice is 9, and F the event that the second die is a 6.  What is P(F|E)?  P(F|~E)?

Suppose we draw two marbles from a jar of mixed colors, with replacement.  If E is the event that the first marble is red, and F the event that the second marble is red, what is the relationship between P(F|E) and P(F|~E)?

Suppose we draw two marbles from a jar of mixed colors, without replacement.  If E is the event that the first marble is red, and F the event that the second marble is red, what is the relationship between P(F|E) and P(F|~E)?

In the second and fourth examples above, the result of E affected the probability of F; that is, the probability of F depended on the result of E.  We say that the events are dependent.

But in the first and third examples, the probability of F was the same, regardless of what happened with E; the probability of F was independent of the result of E.  We say that the two events are independent.

Two events are independent if the probability of each is independent of - is not affected by - whether the other happens or not.  Events that are not independent are dependent.

 AUTONUM  \* Arabic   Problem:  Let E be the event that I water the lawn, and let F be the event that it rains.  Are these events independent or dependent?

 AUTONUM  \* Arabic   Problem:  Let E be the event that I water the lawn, and let F be the event that it rains in China.  Are these events independent or dependent?

For any two events 
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, the following are either all true, or all false:

· E, F are independent events
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If any one of these is true, then the all the others will also be true; if any one of them is false, then all the others will also be false.  In practise, the first two are the most useful.

 AUTONUM  \* Arabic   Problem:  If E, F are independent, P(E)=.75 and P(F)=.60, what is 
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We know the product rule, that 
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.  And, since E, F are independent, we know that 
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.  Putting these together, we get
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We can, in fact, add another line to the rule above:

· 
[image: image13.wmf])

(

)

(

)

(

F

P

E

P

F

E

P

´

=

I


This is the product rule for independent events.

 AUTONUM  \* Arabic   Problem:  Does this diagram show independent events?
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 AUTONUM  \* Arabic   Problem:  Does this diagram show independent events?
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 AUTONUM  \* Arabic   Example:  Suppose we draw a single marble from a jar with four red and four blue marbles.  If E is the event that the marble is red, and F the event that the marble is blue, are these events independent or dependent?
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 but what are the conditional probabilities?  
[image: image17.wmf]0

4

0

)

|

(

=

=

=

F

F

E

F

E

P

I

, so 
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.  The events are dependent.  Disjoint, or mutually exclusive, events are always dependent.

 AUTONUM  \* Arabic   Problem:  Suppose we draw a single marble from a jar with four red, four blue and four yellow marbles.  If E is the event that the marble is red, and F the event that the marble is not blue, are these events independent or dependent?

 AUTONUM  \* Arabic   Problem:  Suppose we roll two dice.  Let E be the event that the first is a six, and let F be the event that the sum of the two is nine.  Are these events independent or dependent?

Exercises

 AUTONUM  \* Arabic  
Are the following pairs of independent or dependent events?  Explain your reasoning.

a) Let 
[image: image19.wmf]M

 be the event that I go to Minnesota during spring break, and let 
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 be the event that I stay home.

b) Let 
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 be the event that I go to Minnesota during spring break, and let 
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 be the event that I go to Minnesota in July.

c) Let 
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 be the event that I go to Minnesota during spring break, and let 
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 be the event Harry goes with me.

d) Let 
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 be the event that I go to Minnesota during spring break, and let 
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 be the event that Harry goes to Florida.

 AUTONUM  \* Arabic  
Are these events independent or dependent?


a)
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b)
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c)
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d)
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 AUTONUM  \* Arabic  
Suppose we draw a single marble from a jar.  In the jar are four red marbles, two large and two small; and ten green marbles, five large and five small.  If E is the event that the marble we draw is red, and F is the event that it is large, are these independent or dependent events?

 AUTONUM  \* Arabic  
The same as above, except that there’s also one large yellow marble.
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