Statistics 1601

ASSIGNMENT 9: CHAPTER 9 ( points)

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

9.1  The Census Bureau provides estimates of numbers of people in the United States classified in various ways.  Let’s look at college students.  The following table gives us data to examine the relation between age and full-time or part-time student status.  The numbers in the table are expressed as thousands of U.S. college students.




U.S. college students by age and status









Status






Age


Full-time

Part-time




15-19


3388


389




20-24


5238


1164




25-34


1703


1699




35 and over

762


2045

(a)  What is the U.S. Census Bureau estimate of the number of full-time college students aged 15 to 19?

(b)  Give the joint distribution of age and status for this table.

(c)  What is the marginal distribution of age? Display the results graphically.

(d)  What is the marginal distribution of status?  Display the results graphically.

9.15  Mountain View University has professional schools in business and law.  Here is a three-way table of applicants to these professional schools, categorized by gender, school, and admission decision.



Business





Law






Admit




Admit

Gender
Yes

No


Gender
Yes

No
Male

400

200


Male

90

110

Female
200

100


Female
200

200

(a)  Make a two-way table of gender by admission decision for the combined professional schools by summing entries in the three-way table.

(b)  From your two-way table, compute separately the percents of male and female applicants admitted.  Male applicants are admitted to Mountain View’s professional schools at a higher rate than female applicants.

(c)  Now compute separately the percents of male and female applicants admitted by the business school and by the law school.

(d) Explain carefully, as if speaking to a skeptical reporter, how it can happen that Mountain View appears to favor males when this is not true within each of the professional schools.

9.27  The Health, Aging, and Body Composition (Health ABC) study is a 10-year study of older adults.  A research project based on this study examined the relationship between physical activity and pet ownership.  The data collected included information concerning pet owner characteristics and the type of pet owned.  Here is a table of counts of subjects classified by pet ownership status and education level:







Pet ownership status



Education level

Non-pet owners
Dog owners

Cat owners
Less than high school

421


93


28

High school graduate


666


100


40

Postsecondary


845


135


99

Note that “Dog owners” and “Cat owners” designate individuals who own a dog only or a cat only, respectively.  Individuals who own a dog and a cat are not included in this table.  Analyze the data.  Include numerical and graphical summaries as well as a significance test.  Summarize your results and conclusions.

9.28  Refer to the previous exercise.  Here are similar data giving the relationship between pet ownership status and gender:






Pet ownership status



Gender

Non-pet owners
Dog owners

Cat owners
Female


1024


157


85

Male



915


171


82

Analyze the data.  Include numerical and graphical summaries as well as a significance test.  Summarize your results and conclusions.

9.30 (8 points) To be competitive in global markets, many U.S. corporations are undertaking major reorganizations.  Often these involve “downsizing,” sometimes called a “reduction in force,” (RIF), where substantial numbers of employees are terminated.  Federal and various state laws require that employees be treated equally regardless of their age.  In particular, employees over the age of 40 years are in a “protected” class, and many allegations of discrimination focus on comparing employees over 40 with their younger coworkers.  Here are the data for a recent RIF:


(a) (3 points) Make a table that includes the following information for each group (over 40 or not): total number of employees, the proportion of employees who were terminated, and the standard error for the proportion.

ANSWER:

(b) (5 points) Perform the chi-square test for this two-way table.  Give the test statistic, the degrees of freedom, the P-value, and your conclusion.

ANSWER:

9.32  Shopping at secondhand stores is becoming more popular and has even attracted the attention of business schools.  A study of customers’ attitudes toward secondhand stores interviewed samples of shoppers at two secondhand stores of the same chain in two cities.  The breakdown of the respondents by gender is as follows:




Gender
City 1
City 2



Men

38

68




Women
203

150




Total

241

218

Is there a significant difference between the proportions of women customers in the two cities?

(a)  State the null hypothesis, find the sample proportions of women in both cities, do a two-sided z test, and give a P-value using Table A.

(b)  Calculate the X2 statistic and show that it is the square of the z statistic.  Show that the P-value from Table F agrees (up to the accuracy of the table) with your result from (a).

(c)  Give a 95% confidence interval for the difference between the proportions of women customers in the two cities.

			  Over 40


Terminated		No	Yes


Yes			16	82


No			585	771








