Chapter 2 Outline

Probability

· Section 2.1: Sample space

a. The set of all possible outcomes of a statistical experiment (Definition 2.1)

b. Listing the elements of the sample space

i. Example 2.1

ii. Example 2.3

iii. Rule Method

· Section 2.2: Events

a. An event is a subset of a sample space (definition 2.2)

i. Example 2.4 electronic component life in years

b. Complement – The complement of an event A with respect to S is the subset of all elements in S that are not in A. The complement of A is A’ (Definition 2.3)

i. Example 2.6 – sample space of vocabulary items

c. Intersection – The intersection of 2 events A and B, denoted by the symbol A ( B, is the event containing all common elements of A and B (definition 2.4)

i. Example 2.7: P = Taypayer in cafeteria Q = over 65 years old

d. Mutually exclusive (Disjoint) – nothing in common 

i. Definition 2.5: 2 events A and B are mutually exclusive, or disjoint if A ( B = (, that is if A and B have no elements in common
ii. Example 2.8: M =  {a, e, i, o, u} and N = {r, s, t}

e. Union – The union of the two events A and B, denoted by the symbol, A ( B, is the event containing all the elements that belong to A or B or Both (definition 2.6)

i. Example 2.10: A ={a, b, c} B={a, b, c, d, e}

f. Venn Diagram – (a visual aid for organizing events)

i. Example 2.12: A ( B, A ( C, A ( B ( C, B ( C, B’ ( A, 
                            (A ( B) ( C’
g. Helpful facts about venn diagram

1)  A ( ( = (
     4) A ( A’ = S
7) (A’)’ = A

2)  A ( ( = A
     5) S ’ = (

8) (A ( B)’ = A’ ( B’

3)  A ( A’ = (
     6) (’ = S

9) (A ( B)’ = A’ ( B’

· Section 2.4: Probability of an event

a. What is probability? A measure of uncertainty

b. Probability (A) = n/N = (how many in A)/(how many in sample space)

i. Example 2.25 P(I)

ii. Example 2.26 Poker hand –explain 
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 (Thm 2.8)
c. Properties of probability (definition 2.8) –can’t be negative or more than 1.
i. Example 2.22

· Section 2.5: Additive Rules (How to add probabilities?)

a. Theorem 2.11 for 3 sets of events

b. Useful results 

i. 2 sets of events (theorem 2.10 –special case of  theorem 2.11)

ii. Mutually exclusive events

1. corollary 1:  2 events

a. Example 2.28

2. corollary 2:  n mutually exclusive events

a. Example 2.29

3. corollary 3   n partitions of the sample space (mutually exclusive and exhaustive)

a. Example 2.29b

c. P(A) +P(A’) =1 Theorem 2.12

i. Example 2.30

· Section 2.6: Conditional Probability (probability for given condition)

a. P(B|A) = P(A ( B) / P(A)           if P(A)  not zero (Definition 2.9)

i. Illustration of employed (E) and male (M) on page 48

ii. Example 2.31

b. Independence (definition 2.10): P(B|A) = P(B) or  P(A|B) = P(A)

· Section 2.7: Multiplicative Rules (How to multiply probabilities?)

a. P(A ( B) = P(B|A)P(A)    (Theorem 2.13)

i. Example 2.32 Fuse box (Sample without Replacement SWOR)

b. P(A ( B) = P(B)P(A)    (Theorem 2.14) for independent events

i. Example 2.34 Emergency service

c. (Theorem 2.15a) for multiplying more than 2 conditional probabilities

i. Example 2.36 

d. (Theorem 2.15b) for multiplying more than 2 probabilities for independent events

i. Example 2.37

· Selected textbook problems      (pp. 54-56)

a. Q9     Multiplicative rule (thm 2.13)    

· Definition 2.9 of conditional probability

· Additive rule for probability (thm 2.10)   

b. Q18     Independent events (theorem 2.14)

· Section 2.8: Bayes’ Rule (How to add and multiply conditional probabilities?)

a. Rule of Elimination (Theorem of total probability) 

· Example 2.38  machines B1, B2, and B3      

b. Bayes’ Rule (Theorem 2.17)

· Example 2.39 machines in example 2.38
· Selected textbook problems (pp. 60-61)

a. Q1       Theorem 2.16 - rule of elimination 

b. Q3       Theorem 2.17 - Bayes’ Rule

Section 2.4. Probability of an event.

EXAMPLE 2.23. In a cube the even numbers are twice as likely to occur as odd numbers. Find probability that a number less than 4 occurs.

Section 2.5. Additive Rules. 

EXAMPLE.  What is the probability of getting  a total of 7 or 11 when a pair of fair dice are rolled?

Section 2.6. Conditional probability.  

EXAMPLE. The probability that a regularly scheduled flight departs on time is 0.83; The probability that it arrives on time is 0.82 and the probability that it departs and arrives on time is 0.78. 

Find the probability that the plane

a) arrives on time given it departed on time;

b) departed on time given that it has arrived on time.

CITY A  __________________________
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Section 2.7. Muliplicative Rules

EXAMPLE 1. We consider a fuse box containing 20 fuses of which 5 are defective. If 2 fuses are selected at random without replacement, what is the probability that both are defective?
SAMPLING: a) With replacement; b) Without replacement.
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EXAMPLE 2. One bag contains 4 white and 3 black balls and second bag contains 3 white and 5 black balls. One ball is drown from the first bag and placed "unseen" in the second bag. What is the probability  that a ball now drown  from the second bag is black?
BAG I: 4 W+ 3B

BAG II: 3W+5B

2.8. BAYES' RULE

EXAMPLE 1. There are three machines: 
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  in a plant.

 Machine  
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  produces  30% of a product;

Machine  
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  produces  45% of a product;

Machine   
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  produces  25 % of a product.

It is known that 2%, 3% and 2% of products made by each machine are defective, respectively.  One product is randomly selected. What is the probability that it is defective?   

EXAMPLE 1'.  In Example 1, the selected product is defective. What is the probability that it made by machine  
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? By Machine 
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