
APPENDIX C Chapter 3 A-27 

why_By the Environmental Protection Agency to track fuel 
economy of vehicles 

How_The data are collected from the manufacturer of each 
model. 

Variable—Manufacturer 
Type—Categorical 

Variable—Vehicle type 
Type—Categorical 

Variab/e—Weight 
Type—Quantitative 
Units—Not specified (pounds) 

Variable—Horsepower 
Type—Quantitative 
Units—Not specified (horsepower) 

Variable—Gas mileage, city 
Type—Quantitative 
Units—Miles per gallon 

Variable—Gas mileage, highway 
Type—Quantitative 
Units—Miles per gallon 

Concerns—Do manufacturers' ratings of their own vehicles' gas 
mileage reflect customer experience? 

23.Who-41 refrigerator models 
Cases—Each of the 41 refrigerator models is a case. 

What—Brand, cost, size, type, estimated annual energy cost, 
overall rating, and repair history 

When-2006 
Where—United States 
Why—To provide information to the readers of Consumer Reports 
How—Not specified 
Variable—Brand 

Type—Categorical 
Variable—Cost 

Type—Quantitative 
Units—Not specified (dollars) 

Variable—Size 
Type—Quantitative 
Units—Cubic feet 

Variable—Type 
Type—Categorical 

Variable—Estimated annual energy cost 
Type—Quantitative 
Units—Not specified (dollars) 

Variable—Overall rating 
Type—Categorical (ordinal) 

Variable—Percent requiring repair in last 5 years 
lige—Quantitative 
Units—Percent 

24.Who-32 volunteers 
Cases—Each volunteer is an individual. 

What—Sex, height, handedness, distance walked, 
sideline crossed 

When—Not specified 
Where—Not specified 
Why—To see if people naturally walk in circles 
How—Collected during a test on a football field 
Variable—Sex 

Type—Categorical 
Variable—Height 

Type—Quantitative 
Units—Not specified (inches?) 

Variab/e—Handedness 
Type—Categorical 

Variable—Distance 
Type—Quantitative 
Units—Yards 

Variable—Sideline crossed 
Type—Categorical 

25. Who—Kentucky Derby races 
What—Date, winner, margin, jockey, net proceed to winner, 

duration, track condition 
When-1875 to 2008 
Where—Churchill Downs, Louisville, Kentucky 
Why—Not specified (To see trends in horse racing?) 
How—Official statistics collected at race 
Variable—Year 

Type—Quantitative 
Units—Day and year 

Variable—Winner 
Type—Identifier 

Variable—Margin 
Type—Quantitative 
Units—Horse lengths 

Variable—Jockey 
Type—Categorical 

Variable—Net proceeds to winner 
Type—Quantitative 
Units—Dollars 

Variable—Duration 
Type—Quantitative 
Units—Minutes and seconds 

Variable—Track condition 
Type—Categorical 

26. Who—Indy 500 races 
What—Year, winner, pole position, average speed, pole winner, 

pole speed 
When-1911 to 2008 
Where—Indianapolis 
Why—Not specified (To see trends in auto racing?) 
How—Official statistics at race 
Variable—Year 

Type—Quantitative 
Units—Year 

Variable—Winner 
Type—Categorical 

Variable—Pole position 
Type—Categorical or possibly quantitative 
Units—Position number 

Variable—Average speed 
Type—Quantitative 
Units—Miles per hour 

Variable—Pole winner 
Type—Categorical 

Variable—Average pole speed 
Type—Quantitative 
Units—Miles per hour 

CHAPTER 3 

1. Answers will vary. 2. Answers will vary. 
3. Answers will vary. 4. Answers will vary. 
5. a) Yes; each is categorized in a single genre. 

b) Thriller/Horror 
6. a) Yes, each movie falls into only one category. 

b) PG-13 
7. a) Comedy 

b) It is easier to tell from the bar chart; slices of the pie chart are 
too close in size. 

8. a) 
b) No. These displays show only the distribution of 

movies in these categories. They do not show any 
changes over time. 
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A-28 APPENDIX C Answers 

9. 1755 students applied for admission to the magnet schools pro-
gram. 53% were accepted, 17% were wait-listed, and the other 
30% were turned away. 

10. Of the 1755 students who applied for admission to the magnet 
schools program, 29.5% were black or Hispanic, 16.6% were 
Asian, and 53.9% were white. 

11. a) Yes. We can add because these categories do not overlap. 
(Each person is assigned only one cause of death.) 

b) 100 - (27.2 + 23.1 + 6.3 + 5.1 + 4.7) = 33.6% 
c) Either a bar chart or pie chart with "other" added would be 

appropriate. A bar chart is shown. 
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Causes of Death 

12. a) Yes, we can add because each crash was assigned to only one 
cause category. 

b) 100 - (40 + 5 + 6 + 14 + 6) = 29% 
c) Either a bar chart or pie chart with "other" added would be 

appropriate. Abar chart is shown. 

Cause 

13. a) The bar chart shows that grounding and collision are the most 
frequent causes of oil spills. Very few have unknown causes. 

b) A pie chart seems appropriate as well. 
14. a) There are too many categories to make a meaningful bar chart 

or pie chart. 
b) One way to reduce the number of categories is to collect many 

of the countries that didn't win many medals into an "other" 
category. Here we've put every country with fewer than 6 
medals into "Other." 
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15. There's no title, the percentages total only 92%, and the three-
dimensional display distorts the sizes of the regions. 

16. a) The bars have false depth, which can be misleading. This is a 
bar chart, so the bars should have space between them. From a 
simple design standpoint, running the labels on the bars one 
way and the vertical axis label the other way is awkward. 

b) The percentages sum to 100%. This is unlikely if the respon-
dents were asked to name three methods each. For example, 
it would be possible for 80% of respondents to use ice at some 
time and another 75% to use electric stimulation. This is a case 
where adding to 100% seems wrong rather than correct. 

17. In both the South and West, about 58% of the eighth-grade smok.. 
ers preferred Marlboro. Newport was the next most popular 
brand, but was far more popular in the South than in the West 
where Camel was cited nearly 3 times as often as in the South. 
Nearly twice as many smokers in the West as in the South indi-
cated that they had no usual brand (12.9% to 6.7%). 

18. Over 76% of guns collected in the buyback program were small.. 
caliber handguns, a type of gun involved in only 20% of the 
homicides. Most homicides (55%) involved medium-caliber gup., 
yet these represented fewer than 20% of those collected. While 
large-caliber and other guns represented only 4% of those 
collected by the buyback program, such weapons were involved 
in 25% of the murders. 

19. a) The column totals are 100%. 
b) 31.7% 
c) 60% 
d) i. 35.7%; ii. can't tell; iii. 0%; iv. can't tell 

20. a) The row and column margins are not 100%, but the table total 
is 100%. 

b) PG-13 comedies make up 16.7% of all movies. 
c) 12 d) 6 
e) Yes. 46.7% + 31.7% = 78.4% of movies are rated PG-13 or R. 

21. a) 82.5% b) 12.9% c) 11.1% 
d) 13.4% e) 85.7% 

22. a) 59.9% b) 14.1% c) 18.3% d) 10.9% 
23. a) 73.9% 4-yr college, 13.4% 2-year college, 1.5% military, 

5.2% employment, 6.0% other 
b) 77.2% 4-yr college, 10.5% 2-year college, 1.8% military, 

5.3% employment, 5.3% other 
c) Many charts are possible. Here is a side-by-side bar chart. 

Class of 2000 
90.0 

80.0 
70.0 
60.0 

50.0 
40.0 

30.0 

20.0 

10.0 

0.0 
4-Year 2-Year Military Employment Other 

College College 

Post-Hlgh School Plans 

24. a) 
b) 

d) The white and minority students' plans are very similar: ..10 

45% "Liberal," 47% "Moderate," 8% "Conservative% 

43% "Liberal," 38% "Moderate," 18% "Conservative • 

small differences should be interpreted with caution beca 

the total number of minority students is small. There is ilt;2 

evidence of an association between race and plans. 
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Student Percentage 

107 54.87% 
• 33 16.92%. 

• 55 28.21% 

195 100.00% 
0  

For staff, it is: 

American 
European 
Asian 

Totals 

Totals 164 100.00% 

Staff Percentages 

American 
European 
Asian 

105 64.02% 
12 7.32% 
47 28.66% 

Predict 
10 Wrong 
MR Correct 

APPENDIX C Chapter 3 A-29 

a)  No. Although about the same fraction of males and females 
classified themselves as politically "Liberal," females were 
slightly more likely to be "Moderate." A much higher percent-
age of males (18%) considered themselves to be "Conservative" 
than did the females (8%). 

25 a) 16.6% b) 11.8% c) 37.7% d) 53.0% ,  
26. a) 
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Distribution of Sex across political categories 

b) The overall percentage of females in the class is about 40%. 
That's true among "Liberals" and "Moderates", but the percent-

 

age of females among "Conservatives" is only about half that. 
27.1755 students applied for admission to the magnet schools 

program: 53% were accepted, 17% were wait-listed, and the other 
30% were turned away. While the overall acceptance rate was 
53%, 93.8% of blacks and Hispanics were accepted, compared to 
only 37.7% of Asians and 35.5% of whites. Overall, 29.5% of appli-
cants were black or Hispanic, but only 6% of those turned away 
were. Asians accounted for 16.6% of all applicants, but 25.4% of 
those turned away. Whites were 54% of the applicants and 68.5% 
of those who were turned away. It appears that the admissions 
decisions were not independent of the applicant's ethnicity. 

28.a) Foreign cars are defined as non-American. There are 
45 + 102 = 147 non-American cars, or 147/359 = 40.95%. 

b) There are 212 American cars, of which 107 or 
107/212 = 50.47% were owned by students. 

c) There are 195 students, of whom 107 or 107/195 = 54.87% 
owned American cars. 

d) 

Totals Percentages 

American 212 59.05% 
European 45 12.53% 
Asian - 102 28.41% 

e) For students, the Origin distribution is: 

Driver 

Driver 

f) No, the marginal distributions look slightly different. A higher 
percentage of staff drive American cars, 64% compared to 
about 55% among students. Bar chars or pie charts could be 
used to compare. 

29. a) 9.3% b) 24.7% c) 80.8% 
d) No, there appears to be no association between weather and 

ability to forecast weather. On days it rained, his forecast was 
correct 79.4% of the time. When there was no rain, his forecast 
was correct 81.0% of the time. 
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c) 39.7% 
czi Term or Post-term 
EM Preterm, No Procedures 
I=1 Induced (or Cesarean) 

ntensNe Adequate Inadequate 
Level at Prenatal Care 

e) It appears that inadequate care leads to more term or post-

 

term births and fewer induced or cesarean births. 
31. a) Low 20.0%, Normal 48.9%, High 31.0% 

b) 

  

Under 30 30-49 Over 50 
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High ' 23.5% 28.5% • 37.1% 

c) 
0 High 
MI Normal 
0 Low 

Under 30 30-49 over 50 
Age Level 

d) As age increases, the percent of adults with high blood 
pressure increases. By contrast, the percent of adults with low 
blood pressure decreases. 

e) No, but it gives an indication that it might. There might be 
additional reasons that explain the differences in blood pressures. 

32. a) For each classification of BMI (column), participants' 
self-reported exercise levels. These are column percentages. The 
percentages sum to 100% in each column, not across each row. 

b) 

Normal Ovenveight Obese 
Physical Activity 

Physical Activity MI Inactive 0 Irregularly active 
El Regular, not Intense 0 Regular, Intense 

Sex 
MOM IIINF 

.S 
Os 

0 

30. a) 22.7% b) 52.9% 
d) 100  

75 - 

50 - 

100.0 

80.0 

16, 60.0 

ki  40.0 

20.0 

0.00 

Blood Pressure by Age 



A-30 APPENDIX C Answers 

c) No. The graphical displays provide strong evidence that lack 
of exercise and BM1 are not independent. While it may seem 
logical that lack of exercise causes obesity the causality could 
run the other way, or a lurking variable may be the cause of 
the link between the variables. 

33. No, there's no evidence that Prozac is effective. The relapse rates 
were nearly identical: 28.6% among the people treated with 
Prozac, compared to 27.3% among those who took the placebo. 

34. Yes, the risk of bone fractures is about twice as high (10%) among 
the people who were taking SSRIs than among those who were 
not (5%). 

35. a) 4.7% b) 50.0%. 
c) There are about 50% of each sex in each age group, but it 

ranges from 48.8% female in the youngest group to 54.6% in 
the oldest. As the age increases, there is a slight increase in the 
percentage of female drivers. 

Sex 
=Male 

Female 
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d) There is a slight association. As the age increases, there is a 
small increase in the percentage of female drivers. 

36. There seems to be a strong association between having a tattoo 
and contracting hepatitis C. There appears to be a much greater 
risk for tattoos done in commercial parlors, less for tattoos done 
elsewhere, and very little risk for those with no tattoos. 

Tattoos and Hepatitis C 
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Tattoo Done/ Tattoo Done No Tattoo 
Comm dal Parlor Elsewhere 

Tattoo 

RI No Hepatitis C 
C=I Hepatitis C 

37. a) 160 of 1300, or 12.3% 
b) Yes. Major surgery: 15.3% vs. minor surgery: 6.7% 
c) Large hospital: 13%; small hospital: 10% 
d) Large hospital: Major 15% vs. minor 5% 

Small hospital: Major 20% vs. minor 8% 
e) No. Smaller hospitals have a higher rate for both kinds of 

surgery, even though it's lower "overall." 
f) The small hospital has a larger percentage of minor surgeries 

(83.3%) than the large hospital (20%). Minor surgeries have a 
lower delay rate, so the small hospital looks better "overall." 

38. a) Overall, Pack Rats are late 5.6% of the time. Boxes R Us is late 
6.0% of the time. 

b) Pack Rats have 3% late rate on regular and 16% on overnight. 
Boxes R Us have 2% late rate on regular and 7% on overnight, 
so they are better on both. 

c) Simpson's paradox 
39. a) 42.6% 

b) A higher percentage of males than females were admitted: 
Males: 47.2% to females: 30.9% 

c) Program 1: Males 61.9%, females 82.4% 
Program 2: Males 62.9%, females 68.0% 
Program 3: Males 33.7%, females 35.2% 
Program 4: Males 5.9%, females 7.0% 

d) The comparisons in c) show that males have a lower admit-
tance rate in every program, even though the overall rate 
shows males with a higher rate of admittance. This is an 
example of Simpson's paradox. 

40. One possibility 

Company A Company B 

Full-time 40 local of 90 of 200 - 
employees 100 (40%) (45%) 

Part-time 170 of 200 90 of 100 
employees (85%) (90%) 

 

210 of 300 180 of 300 Overall (70%) (60%) 

CHAPTER 4 

1. Answers will vary. 2. Answers will vary. 
3. Answers will vary. 4. Answers will vary. 
5. a) Unimodal (near 0) and skewed to the right. Many seniors will 

have 0 or 1 speeding tickets. Some may have several, and a 
few may have more than that. 

b) Probably unimodal and slightly skewed to the right. It is 
easier to score 15 strokes over the mean than 15 strokes under 
the mean. 

c) Probably unimodal and symmetric. Weights may be equally 
likely to be over or under the average. 

d) Probably bimodal. Men's and women's distributions may 
have different modes. It may also be skewed to the right, 
since it is possible to have very long hair, but hair length 
can't be negative. 

6. a) Bimodal because you have players and parents. It may also be 0: 
skewed to the right, since parents' ages can be higher than the 
mean more easily than lower. 

b) Unimodal and skewed to the right. There are probably many 
students with 0 or 1 sibling and some with 2 or more. 

c) Unimodal and symmetric. It will be unusual to have either-
very high or low pulse rates. 

d) Uniform. Each face of the die has the same chance of comm 
up, so the number of times should be about the same for ea 
face. 

7. a) Bimodal. Looks like two groups. Modes are near 6% and 46 

No real outliers. 
b) Looks like two groups of cereals, a low-sugar and a high 

sugar group. 
8. a) Looks bimodal, one mode near 65 inches, one near 71 Mal 

Could be two groups that look fairly symmetric within ea 

group. 
b) Probably the mix of men and women in the group. 

9. a) 78% 
b) Skewed to the right with at least one high outlier. Moste 

vineyards are less than 90 acres with a few high ones.' 

mode is between 0 and 30 acres. 
10. Skewed to the right, centered at around 30 to 31 minutes, 

most observations between 29 to 32 minutes. Skewed to 

because it is easier to run much slower than usual, but 11,a 

run the same amount faster than usual. 
11. a) Because the distribution is skewed to the right, we exp 

mean to be larger. 
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