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Spring 1998
Homework Set #1

Due:
In your Instructor’s mailbox in the DUSP Common Room.  


Friday, February 20, 5:00 p.m.


[Total = 100 points]

Making Logical Arguments

Question 1

[points]


On the next page we have reproduced an article published by Derrick Z. Jackson in the February 6, 1998 issue of The Boston Globe.  Evaluate the author’s argument indicating any problems you see with the argument.  In evaluating the overall argument follow the steps outlined in lecture.

[4]
(a)
What are the premises?  Is each one true, or false, or are you unsure?  Give reasons.  Are there unspoken premises or hidden assumptions?

[2]
(b)
What is/are the conclusion(s)?

[2]
(c)
Is the argument deductive or inductive?  If it is deductive, is it valid or invalid?  If it is inductive, is it strong or weak?

[4]
(d)
What is your overall assessment of the quality of the argument?  Is the argument persuasive?  Why or why not?

Measurement of Variables

Question 2
In 1992 the Massachusetts Supreme Judicial Court Commission to Study Racial and Ethnic Bias in the Courts commissioned a survey research firm to conduct two surveys, one of attorneys and one of judges, asking for their views on a variety of topics related to the issues of racial and ethnic bias in the courts.  I have attached the first two pages of the attorney survey, which solicited a variety of demographic information on the attorneys who responded to the survey.

[5]
(a)
Each of these questions is designed to measure the value of a single variable.  For each of the fifteen questions indicated the level of measurement of the variable.

[6]
(b)
Pick three of the questions whose answers were collected as ordinal variables.  Suggest how the question could have been worded to elicit a metric level of measurement instead.  Why do you suppose the designers of the questionnaire chose to measure these variables using an ordinal level of measurement rather than a metric level of measurement?

[6]
(c)
Write three additional demographic questions that you think would also have been interesting to ask in this survey.  Be precise in your wording and in the possible answers that you would offer.  Write a sentence for each question explaining why it would be interesting to include this particular question in this particular study.

Organizing Data, Measures of Central Tendency, and Measures of Dispersion

Question 3

Consolidated Foods, Inc. operates a chain of supermarkets located in New Mexico, Arizona, and California.  The company has introduced the possibility of paying by credit card in addition to the traditional modes of payment: cash and personal check.  The company believes that offering the credit-card option will encourage customers to make larger purchases.


After one month of operation, the company took a random sample of 100 customers spread over a one week period.  Data were collected on the mode of payment and how much was spent by each of the 100 customers.  These data are summarized in Table 1 (next page).  They can also be downloaded from the course home page.  Prior to the introduction of credit cards, half of Consolidated Foods customers paid in cash and half paid by personal check.

[3]
(a)
Construct stem-and-leaf displays for payments by cash, payments by check, and payments by credit cards.

[3]
(b)
Construct relative frequency histograms for payments by cash, payments by check, and payments by credit cards.

[3]
(c)
Construct ogives for payments by cash, payments by check, and payments by credit cards on the same graph (see Weiss, pp. 75-76).

[3]
(d)
Calculate the mean and median of payments by cash, payments by check, and payments by credit cards.

[6]
(e)
Construct boxplots for each form of payment.

[3]
(f)
Calculate the range and the standard deviation of payments by cash, payments by check, and payments by credit cards.

[3]
(g)
Calculate the coefficient of variation of payments by cash, payments by check, and payments by credit cards.

[6]
(h)
What do the various statistical descriptions of these data that you plotted or calculated in steps (a) through (f) above indicate about the use of credit cards as compared to the use of personal checks or cash to purchase groceries?  Write several paragraphs addressed to the president of Consolidated Foods summarizing what you have learned.  

[4]
(i)
Three different families go shopping at a Consolidated Foods store.  By coincidence they all spend $17.25 but one family paid in cash, one by check, and one with a credit card.  Calculate the appropriate z-score for each family and write a sentence or two comparing the z-scores and indicating what they tell you about these three families’ purchases.

Table 1: Purchase Amount and Method of Payment for a 

Random Sample of 100 Customers of Consolidated Foods

Cash
Check
Credit Card

$7.40 
$27.60 
$50.30 

$5.15 
$30.60 
$33.76 

$4.75 
$41.58 
$25.57 

$15.10 
$36.09 
$46.24 

$8.81 
$2.67 
$46.13 

$1.85 
$34.67 
$14.44 

$7.41 
$58.64 
$43.79 

$11.77 
$57.59 
$19.78 

$12.07 
$43.14 
$52.35 

$9.00 
$21.11 
$52.63 

$5.98 
$52.04 
$57.55 

$7.88 
$18.77 
$27.66 

$5.91 
$42.83 
$44.53 

$3.65 
$55.40 
$26.91 

$14.28 
$48.95 
$55.21 

$1.27 
$36.48 
$54.19 

$2.87 
$51.66 
$22.59 

$4.34 
$28.58 
$53.32 

$3.31 
$35.89 
$26.57 

$15.07 
$39.55 
$27.89 

$5.08 
$52.87 
$69.77 

$20.48 
$78.16 
$48.11 

$16.28 
$25.96 


$15.57 
$31.07 


$6.93 
$35.38 


$7.17 
$58.11 


$11.54 
$49.21 


$13.09 
$31.74 


$16.69 
$50.58 


$7.02 
$59.78 


$18.09 
$72.46 


$2.44 
$37.94 


$1.09 
$42.69 


$2.96 
$41.10 


$11.17 
$40.51 


$16.38 
$37.20 


$8.85 
$54.84 


$7.22 
$58.75 



$17.87 



$69.22 


Source:
Data are based on actual bills and types of payments reported for grocery purchases.  The Wall Street Journal, April 9, 1992.
Question 4


Abt Associates, a large social science consulting firm in Cambridge, did a study for the City of Cambridge, Cambridge Housing Study, which was released June 22, 1987.  They were asked to survey households in Cambridge in order to answer two questions:



•
What are the characteristics of households in rent controlled apartments in Cambridge?



•
How do they compare with other households in the City?


The results of the study were to be used to make decisions concerning the future of rent control in Cambridge.  (The 1994 statewide elections made this study moot by outlawing rent control in Massachusetts.)


Table 1 summarizes the median income measures used by Abt Associates in their study.  Table 2 presents selected findings from the study.

[2]
(a)
Why did Abt Associates use median income rather than mean income as its measure of central tendency for the distribution of income in this study?

[6]
(b)
Using only the data in Tables 2 and 3, decide whether, in your view, (1) rent control had been effective in Cambridge and should have been retained, or (2) rent control had been ineffective in Cambridge and should have been discontinued.  Write one clear paragraph presenting your argument and citing the relevant data from the tables.

[3]
(c)
What further data or analysis would you look for in the complete Abt report in order help you make up your own mind as to whether rent control had been effective or ineffective?

Table 1:  Median Income Measures Adjusted by Household Size


Household Size





Single Person
Two Person
Three Person
Four Person







Median Income for Boston Region 1987 Federal Figures     
$23,375
$29,900
$33,600
$37,375







50% Below Median   
11,688
14,950
16,800
18,688







150% Above Median       
35,063 
44,850
50,400
56,063







Source:  Abt Associates Inc., Cambridge Housing Study: Final Report, June 1987.  

Table 2:  Summary Results—Household Characteristics Within Each Housing Type 


Rent Controlled
Non-Controlled
Subsidized
Owner Occupied







Estimated Number of Housing Units
17,116
7,400
5,463
8,857







Mean Rent
$383
$622
$298
na







% of Households Paying Rent Over $600
8%
40%
4%
na







% of Households Paying More Than 30% of Income for Rent 
32%
47%
56%
na







% of Households With Income More Than Boston Median
30%
42% 
3% 
63%







% of Households With Income More Than 150% of Boston Median
9%
17% 
1%
44%







% of Households With Income Less Than 50% of Boston Median
29%
25%
83%
14%







% of Households With Elderly Members (65+)
7%
8%
26%
21%







% of Households With Children Under Age 6
8%
14%
23%
17%







% of Households Occupied by One Person
49%
27%
32%
24%







% of Households With Minority Members
17%
22%
45%
13%







% of Households 2 Years or Less in Same Unit
33%
50%
25%
15%







% of Households 5-9  Years in Same Unit
27%
16%
25%
21%







% of Units With 0-1 Bedrooms
54%
31%
37%
12%







% of Households With 4 Rooms or More Per Person
18%
13%
3%
23%







Note:

na = not applicable

Source:
Abt Associates Inc., Cambridge Housing Study: Final Report, June 1987.

Question 5

[4]
Do Exercise 3.31 in Weiss, p. 189.

Graphical Presentations of Data

Question 6


Reproduced below is a graph from an article in the 25 May 1995 edition of The Boston Globe.  The article was about the use of examination scores as a determining factor in the hiring of new police officers.

[6]
(a)
Using your own words, write a paragraph summarizing (1) what the graph shows and (2) what the problem seems to be in using examination grades to hire police officers.  The text accompanying the graph will help you, but use your own words, do not simply repeat the text given here.

Question 6


Reproduced below is a graph from the August 11, 1997 New York Times.  It was part of a box entitled, “Keeping Track: Vacant Federal Judgeships.”

[3]
(a)
What is the modal amount of time that the vacant judgeships have been vacant (as of the publication of the article)?

[3]
(b)
What is the median amount of time that the vacant judgeships have been vacant (as of the publication of the article)?

[3]
(c)
What is the average amount of time that these vacant judgeships have been vacant (as of the publication of the article)?

[3]
(d)
Is your answer to part (c) a good estimate of the average amount of times that judgeships remain vacant under the Clinton administration?  Why or why not?  Be specific.

[4]
(e)
Write a couple of sentences summarizing what this graphic indicates about the length of vacancies.  Be sure to refer to all of the information in the table.

� This problem is adapted from the third edition of David R. Anderson, Dennis J. Sweeney, and Thomas A. Williams, Introduction to Statistics: Concepts and Applications (Minneapolis/St. Paul, Minnesota: West Publishing Company, 1994), pp. 58-59.





