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4.4 (6 points) Type of Random Variable. Identify the following random variables as discrete or continuous:


a. The amount of flu vaccine in a syringe

ANSWER


b. The heart rate ( number of beats per minute ) of an American male

ANSWER


c. The time it takes a student to complete an examination 

ANSWER


d. The barometric pressure at a given location

ANSWER


e. The number of registered voters who vote in a national election

ANSWER


f. You score on the SAT

ANSWER
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4.15 (3 points) A discrete random variable x can assume five possible values:

        2,3,5,8, and 10. Its probability distribution is shown here:

	x

p(x)
	             2                 3                 5                8             10

            .15               .10                                .25             .25



a. What is p (5) ?

ANSWER


b. What is the probability that x equals 2 or 10?

ANSWER


c. What is P (x ( 8)?

ANSWER

4.22 (2 points) controlling the water hyacinth. Entomologists are continually searching for new   biological agents to control the water hyacinth, one of the world’s worst aquatic weeds. an insect that naturally feeds on the water hyacinth is the delphacid. Female delphacids lay anywhere form one to four eggs onto a water hyacinth blade. The Annals of the Entomological Society of American (Jan. 2005) published a study of the life cycle of a South American delphacid species. The following table gives the percentages of water hyacinth blades that have one, two, three, and four delphacod eggs:

	                                 One Egg        Two Eggs       Three eggs          Four eggs

	Percentage of

Blades                           40                   54                     2                          4


 Source: Sosa, A.J., et al. “Life history of Megamelus scutellaris with decription of immature stages.” Annals of the Entomological Society of America, Vol. 98, No.1, 2005 (adaptes from Table 1).


a. One of the water hyacinth blades in the study is randomly selected, and x, the 


number of delphacid eggs on the blade, is observed. Give the probability 


distribution of x. 

ANSWER


b. What is the probability that the blade has at least three delphacid eggs?

ANSWER

4.134 (5 points) Reliability of a bridge network. In the journal Networks (May 1995), a team of Chinese university professors investigated the reliability of several capacitates-flow networks. One network examined in the article and illustrated here is a bridge network with arcs a1, a2, a3, a4, a5, and a6. The probability distribution of the capacity x for each of the six arcs is provided in the following table: 

	Arc             Capacity x           p (x)
	 Arc             Capacity x               p (x)

	 a1                     3                    .60

                         2                    .25

                         1                    .10

                         0                    .05
	 a4                     1                         .90

                         0                         .10

	 a2                    2                     .60

                        1                     .30

                        0                     .10
	 a5                     1                         .90

                         0                         .10

	 a3                    1                     .90

                        0                     .10

 
	 a6                     2                         .70

                         1                         .25

                         0                         .05


Source: Lin, J., et al. “On reliability evaluation of capacitated-flow network in terms of minimal pathsets.” Networks, Vol. 25, No. 3, May 1995, p.135 (Table 1)
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a. Verify that the properties of a discrete probability distribution are satisfied for 


each are capacity distribution.

ANSWER


b. Find the probability that the capacity for arc a1 will exceed 1.

ANSWER


c. Repeat part b for each of the remaining five arcs.
ANSWER


d. Compute ( and ( for each arc, and interpret the results.

ANSWER


e. One path from the source node to the sink node is through arcs a1 and a2. Find 


the probability that the system maintains a capacity of more than 1 through the 

           a1-a2 path. (Assume that the are capacities are independent.)

ANSWER


f. Another path from the source node to the sink node is through a1, a3, and a6. 


Find the probability that the system maintains a capacity of 1 through the a1-a3-a6 


Path.

ANSWER
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4.37 (3 points) Consider the probability distributions shown here:

	x

p (x)
	   0            1             2

  .3            .4            .3 


	
	y

p (y)
	     0             1                2      

     .1            .8               .1


      
a. Use your intuition to find the mean for each distribution. How did you arrive at


your choice?

ANSWER


b. Which distribution appears to be more variable? Why?

ANSWER


c. Calculate ( and (2 for each distribution. Compare these answers with your 


answers in part a and part b.

ANSWER

4.46 (11 points) The Showcase Showdown. On the popular television game show The Price is Right, contestants can play “The Showcase Showdown.” The game involves a large wheel with 20 nickel values, 5, 10, 15, 20,….,95, 100, marked on it. Contestants spin the wheel once or twice, with the objective of obtaining the highest total score without going over a dollar (100). [According to the American Statistician (Aug.1995), the optimal strategy for the first spinner in a three-player game is to spin a second time only if the value of the initial spin is 65 or less.] Let x represent the score of a single contestant playing “The Showcase Showdown.” Assume a “fair” wheel (i.e., a wheel with equally likely outcomes). If the total of the player’s spins exceeds 100, the total is set to 0.


a. If the player is permitted only one spin of the wheel, find the probability 


distribution for x.

ANSWER


b. Refer to part a. find E (x) and interpret this value.

ANSWER


c. Refer to part a. give a range of values within which x is likely to fall.

ANSWER


d. Suppose the play will spin the wheel twice, no matter what the outcome of the 


first spin. Find the probability distribution for x.

ANSWER


e. What assumption sis you make to obtain the probability distribution in part d? 


Is it a reasonable assumption?

ANSWER


f. Find ( and for ( the probability distribution of part d, and interpret the results.

ANSWER


g. Refer to part d. what is the probability that in two spins the player’s total score


exceeds a dollar (i.e., is set to 0)

ANSWER


h. Suppose the player obtain a 20 on the first spin and decides to spin again. Find 


the probability distribution for x.

ANSWER


i. Refer to part h. what is the probability that the player’s total score exceeds a 


dollar?

ANSWER


j. Given that the player obtain a 65 on the first spin and decides to spin again, find 


the probability that the player’s total score exceeds a dollar.

ANSWER


k. Repeat part j for different first-spin outcomes. Use this information to suggest a 


strategy for the one-player game.

ANSWER

4.47 (2 point) Parlay card betting. Odds makers try to predict which professional and college football teams will win and by how much (the spread). If the odds makers do this accurately, adding the spread to the underdog’s score should make the final score a tie. Suppose a bookie will give you $ 6 for every $ 1 you risk if you pick the winners in three ball games (adjusted by the spread) on a “parlay” card. What is the bookie’s expected earnings per dollar wagered? Interpret this value.

ANSWER
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4.54 (2 points) Suppose x is a binomial random variable with n = 3 and p = .3.


a. Calculate the value of p (x), x = 0, 1, 2, 3, using the formula for a binomial


probability distribution.

ANSWER


b. Using your answer to part a, give the probability distribution for x in tabular 


form. 

ANSWER

4.56 (3 points) If x is a binomial random variable, use Table ( in Appendix A to find the following probabilities:

a. P (x = 2) for n = 10, p = .4

ANSWER


b. P (x ( 5) for n = 15, p = .6

ANSWER


c. P (x > 1) for n = 5, p = .1

ANSWER

4.63 (3 points) Belief in an afterlife. A national poll conducted by The New York Times (May 7, 2000) revealed that 80% of Americans believe that after you die, some part of you lives on, either in a next life on earth or in heaven. Consider a random sample of 10 Americans and count x, the number who believe in life after death.


a. Find P (x = 3).

ANSWER


b. Find P (x ( 7).

ANSWER


c. Find P (x > 4).

ANSWER

4.64 (3 points) parents who condone spanking. According to a nationwide survey, 60% of parents with young children condone spanking their child as a regular form of punishment. (Tampa Tribune, Oct. 5, 2000.) consider a random sample of three people, each of whom is a parent with young children. Assume that x, the number in the sample who condone spanking, is a binomial random variable.


a. What is the probability that none of the three parents condones spanking as a 


regular form of punishment for their children?

ANSWER


b. What is the probability that at least one condones spanking as a regular form of 


punishment?

ANSWER


c. Give the mean and standard deviation of x. Interpret the results.

ANSWER

4.132 (3 points) Suppose the events B1, B2, and B3 are mutually exclusive and complementary events such that P (B1) = .2, P (B2) = .15, and P (B3) = .65. Consider another event A such that P (A|B1) = .4, P (A|B2) = .25, and P (A|B3) = .6. Use Bayes’s rule to find


a. P (B1|A)

ANSWER


b. P (B2|A)

ANSWER

c. P (B3|A)

ANSWER

4.135 (2 points)   Premature-aging gene. Ataxia-telangiectasia (A-T) is a neurological disorder that weakens immune systems and causes premature aging. According to Science News (June 24, 1995), when both members of a couple carry the A-T gene, their children have a one in five chance of developing the disease.

a. Consider 15 couples in which both members of each couple carry the A-T gene. What is the probability that more than 8 of 15 couples have children that develop the neurological disorder?

ANSWER

b. Consider 10,000 couples in which both members of each couple carry the A-T gene. Is it likely that fewer than 3,000 will have children that develop the disease? 

ANSWER
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4.78 (4 points) Given that x is a random variable for which a Poisson probability distribution provides a good approximation, use Table III in Appendix A to compute the following


a. P (x ( 2) when ( = 1

ANSWER


b. P (x ( 2) when ( = 2

ANSWER


c. P (x ( 2) when ( = 3

ANSWER


d. What happens to the probability of the event {x ( 2} as ( increase from 1 to 3? 


Is this intuitively reasonable?

ANSWER

4.85 (3 points) Airline fatalities. U.S. airlines average about 1.2 fatalities per month. (Statistical Abstract of the United States: 2006.) Assume that the probability distribution for x, the number of fatalities per month, can be approximated by a Poisson probability distribution.


a. What is the probability that no fatalities will occur during any given month?

ANSWER


b. What is the probability that one fatality will occur during any given month?

ANSWER


c. Find E (x) and the standard deviation of x

ANSWER

4.86 (3 points) Deep-draft vessel casualties. Economists at the University if New Mexico modeled the number of casualties (death or missing persons) experienced by a deep-draft U.S. flag vessel over a three-year period as a Poisson random variable x. The researchers estimated E (x) to be .03. (Management Science, Jan. 1999.)


a. Find the variance of x.

ANSWER

b. Discuss the conditions that would make the researchers’ Poisson assumption plausible.

ANSWER

c. What is the probability that a deep-draft U.S. flag vessel will have no casualties over a three-year period.

ANSWER

4.89 (4 points) Customer arrivals at a bakery. As part of a project targeted at improving the services of a local bakery, a management consultant (L. Lei of Rutgers University) monitored customer arrivals for several Saturdays and Sundays. Using the arrival data, she estimated the average number of customer arrivals per 10-minute period on Saturdays to be 6.2. She assumed that arrivals per 10-minute interval followed the Poisson distribution at the bottom of p.215, some of whose values are missing.

	x

p (x)
	 0        1         2         3         4         5       6       7          8        9        10        11      12       13 

.002   .013    ---      .081    .125    .155   ---    .142     .110   .076     ---       .026   .014   .007


a. Compute the missing probabilities.

ANSWER

b. Graph the distribution.

ANSWER

c. Find ( and (, and show the intervals ( ( (, ( ( 2(, and ( ( 3( on your graph of part b.

ANSWER

d. The owner of the bakery claims that more than 75 customers per hour center the store on Saturdays. On the basis of the consultant’s data, is this likely? Explain.

ANSWER

4.131 (3 points) Vinyl chloride emissions. The Environmental Protection Agency (EPA) limits the amount of vinyl chloride in plant air emissions to no more than 10 parts per million. Suppose the mean emission of vinyl chloride for a particular plant is 4 parts per million. Assume that the number x of parts per million of vinyl chloride in air samples follows a Poisson probability distribution.

a. What is the standard deviation of x for the plant?

ANSWER

b. Is it likely that a sample of air from the plant would yield a value of x  that would exceed the EPA limit? Explain.

ANSWER

c. Discuss conditions that would make the Poisson assumption plausible.

ANSWER
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4.93 (2 points) How do binomial and hypergeometric random variables differ? In what respects are they similar? 

ANSWER

4.99 (2 points) Suppose you plan to sample 10 items from a population of 100 items and would like to determine the probability of observing 4 defective items in the sample. Which probability distribution should you use to compute this probability under the conditions listed here? Justify your answers.


a. The sample is drawn without replacement.

ANSWER


b. The sample is drawn with replacement.

ANSWER

4.102 (1 point) Male nannies.  According to the International Nanny Association (INA), 4,176 nannies were placed in a job last year. (www.nanny.org, 2007). Of course, only 24 were men. In Exercise 3.18 (p. 125) you found the probability that a randomly selected nanny who was placed last year is a man. Now find the probability that in a random sample of 10 nannies who were placed last year, at least 1 is a man.

ANSWER

4.107 (1 point) Testing for spoiled wine. Suppose that you are purchasing cases of wine (12 bottles per case) and that, periodically, you select a test case to determine the adequacy of the bottles’ seals. To do this, you randomly select and test 3 bottles in the case. If a case contains 1 spoiled bottle of wine, what is the probability that this bottle will turn up in your sample?

ANSWER

Total points: 71
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