Statistics Quarter 2:  Probability

Section 4: Conditional Probability and Tests for Independence


If two events are not independent, then knowing the outcome of one affects the outcome of the other.  This is called conditional probability.


Rule:  
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One can test the independence of two events in the following ways:

· If P(B |A) = P(B | Ac) then A and B are independent.

(Mathematically - Intuitive)
· If P(A and B) = 
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, then A and B are independent. 

(Definition of Multiplication Rule of Independent Events)

· If P(B|A) = P(B) then A and B are independent. 

(Definition of Multiplication Rule of Independent Events)
PROVE THIS

1.  Call a household prosperous if its income exceeds $100,000.  Call a household educated if the householder completed college.  Select an American household at random, and let A be the event that the selected household is prosperous and B the event that it is educated.  Suppose 

P(A) = 0.134, P(B) = 0.254, and the joint probability that a household is both prosperous and educated is P(A and B) = 0.080.

a.  What is the probability that a household is prosperous given that we selected one which is educated?

b.  What is the probability of selecting an educated household, given that it is prosperous?

c.  What is the probability of selecting a household that is prosperous, if it is known that the household is not educated?

d.  What is the probability of selecting a household that is not educated, if it is known that it is not prosperous?

c.  Are “educated” and “prosperous” households independent?  Show.

2.  A bag contains slips of paper, each containing a letter and a number.  The slips are labeled as follows:  W2  W4  T5  D7  D8  D4  A3  A2  A5  E9  E6  E4

If one slip is randomly drawn find…

a.  The probability of selecting an Even number, given that it is the letter E?

b.  The probability of selecting a D, given that it has an Odd number?

c.  The probability of selecting an Odd, given it is not an A?

d.  Are the events {selecting a vowel} and {selecting an Even number} independent?  Show.

3.  Common sources of caffeine are (F) coffee, (T) tea, and (L) cola drinks.

Suppose that 

55% of all adults drink coffee

25% of all adults drink tea

45% of all adults drink cola.  

Suppose also that 

15% drink both coffee and tea

25% drink both coffee and cola

5% drink only tea

5% drink all three beverages.  

Translate each event into words and then find the corresponding probability (show each definition):

1. {F | L}

2. {L | T}

3. {T | F}

4.  {L | Fc}

5. {T | Lc}

6. {F | Tc}

7. {F | (T and L)}

8. {T | (F and L)}

9. {L | (F and Tc}

10. {F | (T and Lc}

11. {Fc | C}

12. {Lc | Tc}
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