Statistics 1601

ASSIGNMENT 4: CHAPTER 4 (60 points)

All problems taken from Introduction to the Practice of Statistics, Fifth Edition by David S. Moore and George P. McCabe.

4.2 (2 points)  You may feel that it is obvious that the probability of a head in tossing a coin is about ½ because the coin has two faces.  Such opinions are not always correct.  The previous exercise asked you to spin a penny rather than toss it—that changes the probability of a head.  Now try another variation.  Stand a nickel on edge on a hard, flat surface.  Pound the surface with your hand so that the nickel falls over.  What is the probability that it falls with heads upward?  Make at least 50 trials to estimate the probability of a head.

ANSWER:

4.17 (4 points)  Choose a young adult (age 25 to 34 years) at random.  The probability is 0.12 that the person chosen did not complete high school, 0.31 that the person has a high school diploma but no further education, and 0.29 that the person has at least a bachelor’s degree.

(a) (2 points)  What must be the probability that a randomly chosen young adult has some education beyond high school but does not have a bachelor’s degree?

ANSWER:

(b) (2 points)  What is the probability that a randomly chosen young adult has at least a high school education?

ANSWER:

4.22 (7 points)  The 2000 census allowed each person to choose from a long list of races.  That is, in the eyes of the Census Bureau, you belong to whatever race you say you belong to.  “Hispanic/Latino” is a separate category; Hispanics may be of any race.  If we choose a resident of the United States at random, the 2000 census gives these probabilities:


Let A be the even that a randomly chosen American is Hispanic, and let B be the event that the person chosen is white.

(a) (1 point)  Verify that the table gives a legitimate assignment of probabilities.

ANSWER:

(b) (2 points)  What is P(A)?

ANSWER:

(c) (2 points)  Describe Bc in words and find P(Bc) by the complement rule.

ANSWER:

(d) (2 points)  Express “the person chosen is a non-Hispanic white” in terms of events A and B.  What is the probability of this event?

ANSWER:

4.28 (2 points)  People with type O-negative blood are universal donors.  That is, any patient can receive a transfusion of O-negative blood.  Only 7% of the American population have O-negative blood.  If 10 people appear at random to give blood, what is the probability that at least 1 of them is a universal donor?

ANSWER:

4.29 (3 points)  Internet sites often vanish or move, so that references to them can’t be followed.  In fact, 13% of Internet sites referenced in major scientific journals are lost within two years after publication.  If a paper contains seven Internet references, what is the probability that all seven are still good two years later?  What specific assumptions did you make in order to calculate this probability?

ANSWER:

4.44 (6 points)  In government data, a household consists of all occupants of a dwelling unit, while a family consists of two or more persons who live together and are related by blood or marriage.  So all families form households, but some households are not families.  Here are the distributions of household size and of family size in the United States:

Number of persons

1
2
3
4
5
6
7
Household probability
0.27
0.33
0.16
0.14
0.06
0.03
0.01

Family probability

0
0.44
0.22
0.20
0.09
0.03
0.02

Make probability histograms for these two discrete distributions, using the same scales.  What are the most important differences between the sizes of households and families?

ANSWER:

4.46 (6 points) Choose an American household at random and let the random variable Y be the number of persons living in the household.  Exercise 4.44 gives the distribution of Y.

(a) (2 points) Express “more than one person lives in this household” in terms of Y.  What is the probability of this event?

ANSWER:

(b) (2 points) What is P(2 < Y ≤ 4)?

ANSWER:

(c) (2 points) What is P(Y ≠ 2)?

ANSWER:

4.59 (2 points)  Example 4.16 gives the distribution of grades (A = 4, B = 3, and so on) in Statistics 101 at North Carolina State University as

Value of X

0

1

2

3

4
Probability

0.01

0.05

0.30

0.43

0.21

Find the average (that is, the mean) grade in this course.

ANSWER:

4.65 (5 points)  You buy a hot stock for $1000.  The stock either gains 30% or loses 25% each day, each with probability 0.5.  Its returns on consecutive days are independent of each other.  You plan to sell the stock after two days.

(a) (3 points)  What are the possible values of the stock after two days, and what is the probability for each value?  What is the probability that the stock is worth more after two days than the $1000 you paid for it?

ANSWER:

(b) (2 points)  What is the mean value of the stock after two days?  You see that these two criteria give different answers to the question, “Should I invest?”

ANSWER:

4.88 (8 points)  Draw a Venn diagram that shows the relation between the events A and B in Exercise 4.86.  Indicate each of the following events on your diagram and use the information in Exercise 4.86 to calculate the probability of each event.  Finally, describe in words what each event is.

(a) (2 points) {A and B}

ANSWER:

(b) (2 points)  {A and Bc}
ANSWER:

(c) (2 points)  {Ac and B}
ANSWER:

(d) (2 points)  {Ac and Bc}

ANSWER:

4.96  (6 points) Here are the counts (in thousands) of earned degrees in the United States in the 2005-2006 academic year, classified by level and by the sex of the degree recipient:

	
	Bachelor’s
	Master’s
	Professional
	Doctorate
	Total

	Female
	784
	276
	39
	20
	1119

	Male
	559
	197
	44
	25
	825

	Total
	1343
	473
	83
	45
	1944


(a) (2 points) If you choose a degree recipient at random, what is the probability that the person you choose is a woman?

ANSWER:

(b) (2 points) What is the conditional probability that you choose a woman, given that the person chosen received a professional degree?

ANSWER:

(c) (2 points) Are the events “choose a woman” and “choose a professional degree recipient” independent?  How do you know?

ANSWER:

Working.  In the language of government statistics, you are “in the labor force” if you are available for work and either working or actively seeking work.  The unemployment rate is the proportion of the labor force (not of the entire population) who are unemployed.  Here are data from the Current Population Survey for the civilian population aged 25 years and over at the end of 2003.  The table entries are counts in thousands of people.  The following exercise concerns this data.
	Highest education
	Total population
	In labor force
	Employed

	Did not finish high school
	28,021
	12,623
	11,552

	High school but no college
	59,844
	38,210
	36,249

	Some college, but no bachelor’s degree
	46,777
	33,928
	32,429

	College graduate
	51,568
	40,414
	39,250


4.100 (2 points)  You know that a person is employed.  What is the conditional probability that he or she is a college graduate?  You know that a second person is a college graduate.  What is the conditional probability that he or she is employed?

ANSWER:

4.104 (4 points) The voters in a large city are 40% white, 40% black, and 20% Hispanic.  (Hispanics may be of any race in official statistics, but in this case we are speaking of political blocks.)  A black mayoral candidate anticipates attracting 30% of the white vote, 90% of the black vote, and 50% of the Hispanic vote.  Draw a tree diagram with probabilities for the race (white, black, or Hispanic) and vote (for or against the candidate) of a randomly chosen voter.  What percent of the overall vote does the candidate expect to get?

ANSWER:

4.112 (3 points) (Cystic fibrosis, continued.)  Jason knows that he is a carrier of cystic fibrosis.  His wife, Julianne, has a brother with cystic fibrosis, which means the probability is 2/3 that she is a carrier.  If Julianne is a carrier, each child she has with Jason has probability 1/4 of having cystic fibrosis.  If she is not a carrier, her children cannot have the disease.  Jason and Julianne have one child, who does not have cystic fibrosis.  This information reduces the probability that Julianne is a carrier.  Use Bayes’s Rule to find the conditional probability that Julianne is a carrier, given that she and Jason have one child who does not have cystic fibrosis.

ANSWER:

---------------------------------------------------------------------------------

TOTAL:___/60

		Hispanic		  Not Hispanic


Asian		  0.000			0.036


Black		  0.003			0.121


White		  0.060			0.691


Other		  0.062			0.027











