Probability distribution (Discrete Distribution) Review

Random variable is a variable that has a single numerical value, determined by chance, for each outcome of procedure.

Requirements for probability distribution
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Mean and standard deviation for probability distribution
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 trials is unusually high if p( x or more) is very small less than 0.05)
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 trials is unusually low if p( x or fewer) is very small less than 0.05)

Example)

Mike is 28 years old and he pays $399 for a one-year life insurance policy with coverage of $50,000. If the probability that he will live through the year is 0.994, what is expected value for the insurance policy?

Mike “wins” $50,000-$399 = $49601 if he dies

Mike “loses” $399 if he lives
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	           49601
	             0.006
	              297.6

	             -399
	             0.994
	             -396.6

	
	
	             -98.99


Company is making $98.00 profit at this price. 

Example) 
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 represent the number of boys in a family of four children. Construct a table describing the probability distribution, then find the mean and standard deviation. 
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 is random variable representing number of boys
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	Number of different ways
	              Outcome

	           0 (No boys)
	    GGGG

	           1 (1 boy)
	    BGGG

	           1  
	    GBGG

	           1
	    GGBG

	           1
	    GGGB

	           2 (2 boys)
	    BBGG

	           2
	    BGBG

	           2
	    BGGB

	           2
	    GGBB

	           2
	    GBGB

	           2
	    GBBG

	           3 (3 boys)
	    GBBB

	           3
	    BGBB

	           3
	    BBGB

	           3
	    BBBG

	           4 (4 boys)
	    BBBB


Random variable x = 0
  P(x = 0) = 1/16 = 0.0625

Random variable x = 1      P(x = 1) = 4/16 = 0.25

Random variable x = 2
  P(x = 2) = 6/16 = 0.375

Random variable x = 3       P(x = 3) = 4/16 = 0.25

Random variable x = 4       P(x = 4) = 4/16 = 0.25
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	        0
	0.0625
	0
	0
	0

	        1
	0.25
	0.25
	1
	0.25

	        2
	0.375
	0.75
	4
	1.5

	        3
	0.25
	0.75
	9
	2.25

	        4
	0.0625
	0.25
	16
	1
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Example)

Base on past results found in the Information Please Almanac, there is a 0.120 probability that a baseball world series contest will last four games, a 0.253 probability that it will last five games, a 0.217 probability that it will last six games, and a 0.410 probability that it will last seven games. Find the mean and standard deviation for the numbers of games that world series contests lasts. Is it unusual for a team to “sweep” by winning in four games?

Problem 15 & 17 on page 194

Binomial Probability Distribution requirements

1. The procedure has fixed number of trials

2. The trial must be independent

3. Each trial must have all outcomes classified into two categories

4. The probabilities must remain constant for each trial

Binomial Probability formula
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n = number of trials

x = number of successes among n trials

p = probability of success in any one trial

q = probability of failure in any one trial
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 trials is unusually high if p( x or more) is less than 0.05
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 trials is unusually low if p( x or fewer) is less than 0.05

Mean and Standard Deviation for Binomial Distribution
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Maximum usual value 
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Binomial probability Distribution examples

1. A fair coin is flipped three times. What is the probability of heads exactly 0,1,2,3 times? What is the probability of at least one head?
2. In a housing study, it was found that 26% of college students live in campus housing. The providence Insurance Company wants to sell those students special policies insuring their personal property. If they test a marketing strategy by randomly selecting six college students, what is the probability that at least one of them lives in campus housing?

3. The rates of on time flights for commercial jets are continuously tracked by U.S. Department of Transportation. Recently, Southwest Air had the best rate with 80% of its flight arriving on time. A test is conducted by randomly selecting 15 Southwest flights and observing whether they arrive on time.

a) Find the probability that exactly 10 flights arrive on time

b) Find the probability that at least 10 flights arrive on time

c) Find the probability that at least 10 flights arrive late

d) Would it be unusual for Southwest to have 5 flights arrive late? Why or Why not?

4. A statistic quiz consists of 10 multiple-choice questions, each with five possible answers. For someone who makes random guesses for all of the answers, find the probability of passing if the minimum passing grade is 60%. Is the probability high enough to make it worth the risk of trying to pass by making random guesses?

5. After being rejected for employment, Kim Kelly learns that the ACME Advertising Company has hired only two women among the last 20 new employees. She also learns that the pool of applicants is very large, with an approximately equal number of qualified men and women. Help her address the charge of gender discrimination by finding the probability of getting two or fewer women when 20 people are hired, assuming that there is no discrimination based on gender. Does the result probability really support such a charge?

6. Ten percent of American adults are left-handed. A statistic class has 25 students in attendance.

a) Find the mean and standard deviation for the number of left-handed students in such class of 25 students

b) Would it be unusual to survey a class of 25 students and find that 5 of then are left-handed? Why or Why not?

7. Several students are unprepared for multiple-choice quiz with five answers in 10 questions, and all of their answers are guesses.
a) Find the mean and standard deviation for the number of correct answers for such students

b) Would it be unusual for a student to pass by guessing and getting at least 7 correct answers?  Why or Why not?
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