
A-30 APPENDIX C Answers 

c) No. The graphical displays provide strong evidence that lack 
of exercise and BMI 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. 
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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. 
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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." 
I) 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 2:00 
employees 100 (40%) (45%) 

Part-time 170 of 200 ' 90 Of 100 
employees (85%) (90%) 
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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 
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 comin 
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 inch 

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. Most 

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 h 

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

mean to be larger. 

100 

80 

100.0 
90.0 
80.0 
70.0 
60.0 

g 50.0 
Al' 40.0 

30.0 
20.0 
10.0 

0.0 



APPENDIX C Chapter 4 A-31 

b)  Bimodal and skewed to the right. Center mode near 8 days. 
Another  mode at 1 day (may represent patients who didn't 
survive). Most of the patients stay between 1 and 15 days. 
There are some extremely high values above 25 days. 
The  median and IQR, because the distribution is strongly 
skewed. 

a) Because the distribution is skewed to the right, we expect the 
mean to be larger. 

13) Skewed to the right. Mode near 1. One outlier very far from the 
rest of data. Spread fairly small. Most of the data less than 5. 

0  The  median and IQR, because the distribution is strongly 
skewed. 

3 a) 45  points b) 37 points and 54 (or 55) points 1,  
0 In the Super Bowl teams typically score a total of about 

45 points, with half the games totaling between 37 and 
55 points. In only one fourth of the games have the teams 
scored fewer than 27 points, and they once totaled 75. 

1.4. a) 14 points b) 7 points and 21 (or 21.5) points 
c) Winning Super Bowl teams typically outscore their opponents 

by 14 points, with half the margins of victory between 7 and 
21 points. In only one fourth of the games has a team won by 
more than three touchdowns, although the greatest margin 
ever was 45 points. 

15. a) The standard deviation will be larger for set 2, since the values 
are more spread out. SD(set 1) = 2.2, SD(set 2) = 3.2. 

b) The standard deviation will be larger for set 2, since 11 and 19 
are farther from 15 than are 14 and 16. Other numbers are the 
same. SD(set 1) = 3.6, SD(set 2) = 4.5. 

c) The standard deviation will be the same for both sets, since 
the values in the second data set are just the values in the first 
data set + 80. The spread has not changed. SD(set 1) = 4.2, 
SD(set 2) = 4.2. 

16. a) Set 2 will have a larger SD because 6 and 8 in set 2 are farther 
from 7 than 7 and 7 in set 1. The other numbers are the same. 
SD(set 1) = 2.1, SD(set 2) = 2.2. 

b) The standard deviation will be the same for both sets, since 
the values in set 1 are just the values in set 2 + 90. The spread 
remains the same. SD(set 1) --= 36.1, SD(set 2) = 36.1. 

c) Set 2 has a wider range and will have a larger SD. 
SD(set 1) = 6.0, SD(set 2) = 7.2. 

17. The mean and standard deviation because the distribution is 
unimodal and symmetric. 

18. The mean and standard deviation because the distribution is 
unimodal and symmetric. 

15. a) The mean is closest to $2.60 because that's the balancing point 
of the histogram. 

b) The standard deviation is closest to $0.15 since that's a typical 
distance from the mean. There are no prices as far as $0.50 or 
$1.00 from the mean. 

20. a) The mean is closest to 15 inches because that's the balancing 
point of the histogram. 

b) The standard deviation is closest to 1 inch because a typical 
value lies about 1 inch from the mean. There are few points as 
far as 4 inches from the mean and none as far as 5 inches, so 
those are too large to be the standard deviation. 

21. a) About 100 minutes 
b) Yes, only 4 of these movies run that long. 
c) The mean would be higher. The distribution is skewed high. 

22. a) Unimodal and reasonably symmetric. 
b) About 15% 
c) = 288.6; any estimate between 285 and 290 is a good guess. 
d) The median should be close to the mean because this distribu-

tion is symmetric. (In fact, it is 288.35.) 
23. a) i. The middle 50% of movies ran between 97 and 119 minutes. 

On average, movie lengths varied from the mean run time 
by 19.6 minutes. 

b) We should be cautious in using the standard deviation be-
cause the distribution of run times is skewed to the right.  

24. a) i. The middle 50% of golfers had driving averages between 
282 and 294 yards. 
The typical difference between golfers' driving distances 
and the mean was 9.3 yards. 

b) The distribution is symmetric, so either is okay. 
25. a) The median will probably be unaffected. The mean will be 

larger. 
b) The range and standard deviation will increase; the IQR will 

be unaffected. 
26. a) The mean will be smaller; the median will not be affected. 

b) The range and standard deviation will be larger; the IQR 
won't change. 

27. The publication is using the median; the watchdog group is using 
the mean, pulled higher by the several very expensive movies 
in the long right tail. 

28. The company is using the mean of 7 days, while the union nego-
tiators are using the median of 3 days. There may be high outliers, 
or a distribution of sick days that is generally skewed to the right. 

29. a) Mean $525, median $450 
b) 2 employees earn more than the mean. 
c) The median because of the outlier. 
d) The IQR will be least sensitive to the outlier of $1200, so it 

would be the best to report. 
30. a) Median 66 inches, IQR 5 inches 

b) Mean 67.12 inches, SD 3.79 inches 
c) 20- 
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d) The distribution is centered near 67 in., with median 66 in. 
and mean 67.12 in. The IQR is 5 in., with the middle 50% of 
heights between 65 and 70 in. The distribution appears to be 
unimodal, but skewed slightly to the right. 
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b) The distribution of gas prices is unimodal and skewed to the 
right (upward), centered around $2.27, with most stations 
charging between $2.26 and $2.33 per gallon. The lowest and 
highest prices were $2.21 and $2.46. 

c) There are two high prices separated from the other gas 
stations by a gap. 

32. a) Stem 
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b) The distribution of games played by Gretzky is unimodal and 
skewed to the left. 

c) Typically, Gretzky played about 80 games per season. The 
numbers of games played are tightly clustered in the upper 
70s and low 80s. 

d) Two seasons are low outliers, when Gretzky played fewer 
than 50 games. He might have been injured. 

33. a) Since these data are strongly skewed to the right, the median 
and IQR are the best statistics to report. 

b) The mean will be larger than the median because the data are 
skewed to the right. 

c) The median is 4 million. The IQR is 4.5 million 
(Q3 = 6 million, Q1 = 1.5 million). 

d) The distribution of populations of the states and Washington, 
DC, is unimodal and skewed to the right. The median popula-
tion is 4 million. One state is an outlier, with a population of 
34 million. 

34. a) Median. The distribution is highly skewed to the left. 
b) 79 games 
c) The mean should be lower. There are two seasons when 

Gretzky played an unusually low number of games. Those 
will pull the mean down. 

35. Skewed to the right, median at 36. Three low outliers, then a gap 
from 9 to 22. 

36. a) Stem Leaf 
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b) Skewed to the right; several high outliers. Center near 166. 
37. a) 
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40. a) This is not a histogram. The horizontal axis should split the 
number of counts from each site into bins. The vertical axis 
should show the number of sites in each bin. 
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41. Skewed to the right, possibly bimodal with one fairly symmetric 
group near 4.4, another at 5.6. Two outliers in middle seem not to 
belong to either group. 
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Hurricanes in Period 1944-2006 

b) Slightly skewed to the right. Unimodal, mode near 2. Possibly 
a second mode near 5. No outliers. 

38. This distribution is nearly uniform. Values range from 65 to 155 
horsepower. The center is near 100. 

615 = 65 horsepower 

39. a) This is not a histogram. The horizontal axis should split the 
number of home runs hit in each year into bins. The vertical 
axis should show the number of years in each bin. 

Stem 
15 
14 
13 
12 
11 
1 0 

9 
8 
7 
6 

Leaf 
05 
2 
0358 
0559 
00555 
359 
00577 
0058 
01158 
55889 

4112 =4.12 pH 

42. Unimodal with center around 20%, but with a cluster of coun 

reporting over 35%. 
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43. Histogram bins are too wide to be useful. 
44. a) Histogram bins are too narrow to be useful. 

b) Skewed to the left, mode near 170, several outliers 

Fairly tightly clustered except for outliers. 
45. Neither appropriate nor useful. Zip codes are catego_._ric.:,,`:1,::, 

quantitative. But they do contain some information. rine 

50 
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digit gives a rough East-to-West placement in the United States. 
sc,, we see that they have almost no customers in the Northeast, 

but a bar chart by leading digit would be more appropriate. 

A6, Not very much, since zip codes are categorical. However, there is 

some information m the first digit of zip codes. They indicate a 

general East (0-1) to West (8-9) direction. So, the distribution 

shows that a large portion of their sales occur in the West and 
ariother in the 32000 area. But a bar chart of the first digits might 

he a better display of this. 

47) a) Median 239, IQR 9, Mean 237.6, SD 5.7 

b) Because it's skewed to the left, probably better to report 
Median and IQR. 

c)Skewed to the left; may be bimodal. The center is around 239. 
The middle 50% of states scored between 233 and 242. 
Alabama, Mississippi, and New Mexico scores were much 
lower than other states' scores. 

48. a) Here is a histogram of the distribution: 

2 4 

Job Growth (%) 

b) Mean 3.07%, median 2.85%. Mean is higher because of the 
outlier. 

c) The median because of the outlier. 
d) IQR 1.1%, SD 1.37% 
e) The standard deviation is also influenced by the outlier. The 

better measure of spread is the IQR. 
f) Mean and median would be 1.2% lower. SD and IQR would 

not change. 
g) Median and IQR won't change very much. The middle value 

and the two quartiles will shift at most one data value. The 
mean and SD will decrease. 

h) The distribution of growth rates for the cities is unimodal and 
symmetric except for the one outlier, Las Vegas, at 7.5%. The 
median growth rate for these cities is 2.85%. The middle 50% 
of the cities had growth rates between 2.25% and 3.35%, for an 
interquartile range of 1.1%. The median and IQR are the best 
statistics to report when a distribution has outliers, but if the 
outlier were omitted, the average growth rate would be 2.84%, 
with a standard deviation of 0.91%. 

49. In the year 2004, per capita gasoline use by state in the United 
States averaged around 500 gallons per person (mean 488.8, 
median 500.5). States varied in per capita consumption, with a 
standard deviation of 68.7 gallons. The only outlier is New York. 
The IQR of 96.9 gallons shows that 50% of the states had per 
capita consumption of between 447.5 and 544.4 gallons. The 
data appear to be bimodal, so the median and IQR are better 
choices of summary statistics. 
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50. In 2005, the median increase in federal prison populations in 
20 northeastern and midwestern states was 2.3%; only 4 of the 
20 states showed a decrease. The distribution is unimodal and 
skewed to the right. The large IQR of 4.7% indicates much vari-
ability from state to state, with one fourth of these states experi-
encing prison population increases in excess of 5.5%. 
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CHAPTER 5 

1. Answers will vary. 2. Answers will vary. 
3. Answers will vary. 4. Answers will vary. 
5. a) Prices appear to be both higher on average and more variable 

in Baltimore than in the other three cities. Prices in Chicago 
may be slightly higher than in Dallas and Denver, but the 
difference is very small. 

b) There are outliers on the low end in Baltimore and Chicago 
and one high outlier in Dallas, but these do not affect the 
overall conclusions reached in part a). 

6. a) Coffee, on average, is the most expensive. 
b) On average, newspapers are more expensive than public 

transportation rides, but there are cities in which a ride on 
public transportation costs more than a newspaper in other 
cities. 

c) There is one outlying city in each of the three boxplots, but re-
moving this outlier will not affect the conclusions of part a) orb). 

7. a) Essentially symmetric, very slightly skewed to the right with 
two high outliers at 36 and 48. Most victims are between the 
ages of 16 and 24. 

b) The slight increase between ages 22 and 24 is apparent in the 
histogram but not in the boxplot. It may be a second mode. 

c) The median would be the most appropriate measure of center 
because of the slight skew and the extreme outliers. 

d) The IQR would be the most appropriate measure of spread 
because of the slight skew and the extreme outliers. 

8. a) Both plots show skewness to the high end. 
b) The histogram shows a bimodal distribution and skewness to 

the high end. Boxplots can't show multiple modes clearly. 
c) We'd prefer the median to the mean because of the skewness 

and possible outliers. 
d) We'd prefer the IQR to the standard deviation because of the 

skewness and possible outliers. 
9. a) About 59% b) Bimodal 

c) Some cereals are very sugary; others are healthier low-sugar 
brands. 

d) Yes 
e) Although the ranges appear to be comparable for both groups 

(about 28%), the IQR is larger for the adult cereals, indicating 
that there's more variability in the sugar content of the middle 
50% of adult cereals. 

10. a) Unimodal, symmetric b) 3 
c) Results from the two procedures were markedly different. 
d) Biceps transfer 
e) No, one deltoid transfer was as good as at least 25% of the 

biceps transfers. 
f) Although the range in strength is approximately 2 units for 

both methods, the IQR is much smaller for the deltoid trans-
fers, indicating more consistent results. 
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