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Chapter 1: Introduction to Statistics
Section 1-2

1.

© ©® N o o

14.

15.

16.

17.

18.
19.

20.

Statistical significance is indicated when methods of statistics are used to reach a conclusion that some
treatment or finding is effective, but common sense might suggest that the treatment or finding does not
make enough of a difference to justify its use or to be practical. Yes, it is possible for a study to have
statistical significance but not a practical significance.

If the source of the data can benefit from the results of the study, it is possible that an element of bias is
introduced so that the results are favorable to the source.

A voluntary response sample is a sample in which the subjects themselves decide whether to be included in
the study. A voluntary response sample is generally not suitable for a statistical study because the sample
may have a bias resulting from participation by those with a special interest in the topic being studied.

Even if we conduct a study and find that there is a correlation, or association, between two variables, we
cannot conclude that one of the variables is the cause of the other.

There does appear to be a potential to create a bias.
There does not appear to be a potential to create a bias.
There does not appear to be a potential to create a bias.
There does appear a potential to create a bias.

The sample is a voluntary response sample and is therefore flawed.

. The sample is a voluntary response sample and is therefore flawed.
11.
12.
13.

The sampling method appears to be sound.
The sampling method appears to be sound.

Because there is a 30% chance of getting such results with a diet that has no effect, it does not appear to
have statistical significance, but the average loss of 45 pounds does appear to have practical significance.

Because there is only a 1% chance of getting the results by chance, the method appears to have a statistical
significance. The result of 540 boys in 1000 births is above the approximately 50% rate expected by
chance, but it does not appear to be high enough to have practical significance. Not many couples would
bother with a procedure that raises the likelihood of a boy from 50% to 54%.

Because there is a 23% chance of getting such results with a program that has no effect, the program does
not appear to have statistical significance. Because the success rate of 23% is not much better than the 20%
rate that is typically expected with random guessing, the program does not appear to have practical
significance.

Because there is a 25% chance of getting such results with a program that has no effect, the program does
not appear to have statistical significance. Because the average increase is only 3 1Q point, the program
does not appear to have practical significance.

The male and female pulse rates in the same column are not matched in any meaningful way. It does not
make sense to use the difference between any of the pulse rates that are in the same column.

Yes, the source of the data is likely to be unbiased.

The data can be used to address the issue of whether males and females have pulse rates with the same
average (mean) value.

The results do not prove that the populations of males and females have the same average (mean) pulse
rate. The results are based on a particular sample of five males and five females, and analyzing other
samples might lead to a different conclusion. Better results would be obtained with larger samples.
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2 Chapter 1: Introduction to Statistics

21. Yes, each IQ score is matched with the brain volume in the same column, because they are measurements
obtained from the same person. It does not make sense to use the difference between each 1Q score and the
brain volume in the same column, because 1Q scores and brain volumes use different units of measurement.
For example, it would make no sense to find the difference between an 1Q score of 87 and a brain volume
of 1035 cm?.

. The issue that can be addressed is whether there is a correlation, or association, between 1Q score and brain
volume.

22

23

24,

25.

26

27.

28

29.

30.

3L

32.

33.

. Given that the researchers do not appear to benefit from the results, they are professionals at prestigious
institutions, and funding is from a U.S. government agency, the source of the data appears to beunbiased.

No. Correlation does not imply causation, so a statistical correlation between 1Q score and brain volume

should not be used to conclude that larger brain volumes cause higher 1Q scores.

It is questionable that the sponsor is the Idaho Potato Commission and the favorite vegetable ispotatoes.

. The sample is a voluntary response sample, so there is a good chance that the results are not valid.

The correlation, or association, between two variables does not mean that one of the variables is the cause

of the other. Correlation does not imply causation.

. The correlation, or association, between two variables does not mean that one of the variables is the cause
of the other. Correlation does not imply causation.

a.
b.

The number of people is (0.39)(1018) = 397.02

No. Because the result is a count of people among 1018 who were surveyed, the result must be a whole
number.

The actual number is 397 people

The percentage is 255 = 0.25049 =25.049%
1018

The number of women is (0.38)(427) =162.26

No. Because the result is a count of women among 427 who were surveyed, the result must be a whole
number.

The actual number is 162 women.

30
The percentage is ___ = 9.07026 = 7.026%
427

The number of adults is (0.14)(2302) = 322.28

No. Because the result is a count of adults among 2302 who were surveyed, the result must be a whole
number.

The actual number is 322 adults.

. 46
The percentageis _ — _ 0.01998 = 1.998%
2302

The number of adults is (0.76)(2513) =1909.88

No. Because the result is a count of adults among 2513 who were surveyed, the result must be a whole
number.

The actual number is 1910 adults.

327
The percentageis ____ _ 9 13012 = 13.012%
2513

Because a reduction of 100% would eliminate all of the size, it is not possible to reduce the size by 100%

Copyright © 2014 Pearson Education, Inc.
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or more.

Copyright © 2014 Pearson Education, Inc.



4 Chapter 1: Introduction to Statistics

34.

35.

If the Club eliminated all car thefts, it would reduce the odds of car theft by 100%, so the 400% figure is
impossible.

If foreign investment fell by 100% it would be totally eliminated, so it is not possible for it to fall by more
than 100%.

36. Because a reduction of 100% would eliminate all plague, it is not possible to reduce it by more than 100%.

37. Without our knowing anything about the number of ATVs in use, or the number of ATV drivers, or the
amount of ATV usage, the number of 740 fatal accidents has no context. Some information should be
given so that the reader can understand the rate of ATV fatalities.

38. All percentages of success should be multiples of 5. The given percentage cannot be correct.

39. The wording of the question is biased and tends to encourage negative response. The sample size of 20 is
too small. Survey respondents are self-selected instead of being selected by the newspaper. If 20 readers
respond, the percentages should be multiples of 5, so 87% and 13% are not possible results.

Section 1-3

1. A parameter is a numerical measurement describing some characteristic of a population, whereas a statistic
is a numerical measurement describing some characteristic of a sample.

2. Quantitative data consist of numbers representing counts or measurements, whereas categorical data can be
separated into different categories that are distinguished by some characteristic that is not numerical.

3. Parts (a) and (c) describe discrete data.

4. The values of 1010 and 55% are both statistics because they are based on the sample. The population
consists of all adults in the United States.

5. Statistic 17. Discrete

6. Parameter 18. Discrete

7. Parameter 19. Continuous

8. Statistic 20. Continuous

9. Parameter 21. Nominal

10. Parameter 22. Ratio

11. Statistic 23. Interval

12. Statistic 24. Ordinal

13. Continuous 25. Ratio

14. Discrete 26. Nominal

15. Discrete 27. Ordinal

16. Continuous 28. Interval

29. The numbers are not counts or measures of anything, so they are at the nominal level of measurement, and
it makes no sense to compute the average (mean) of them.

30. The flight numbers do not count or measure anything. They are at the nominal level of measurement, and it
does not make sense to compute the average (mean) of them.

31. The numbers are used as substitutes for the categories of low, medium, and high, so the numbers are at the
ordinal level of measurement. It does not make sense to compute the average (mean) of suchnumbers.

32. The numbers are substitutes for names and are not counts or measures of anything. They are at the nominal

level of measurement, and it makes no sense to compute the average (mean) of them.

Copyright © 2014 Pearson Education, Inc.
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34.

35.

Chapter 1: Introduction to Statistics 5

a. Continuous, because the number of possible values is infinite and not countable.

b. Discrete, because the number of possible values is finite.

c. Discrete, because the number of possible values is finite.

d. Discrete, because the number of possible values is infinite and countable.

Either ordinal or interval is a reasonable answer, but ordinal makes more sense because differences

between values are not likely to be meaningful. For example, the difference between a food rated 1 and a
food rated 2 is not necessarily the same as a difference between a food rated 9 and a food rated 10.

With no natural starting point, temperatures are at the interval level of measurement, so ratios such as
“twice” are meaningless.

Section 1-4

L

10.
1.
12
13
14,

A

2.

3.

No. Not every sample of the same size has the same chance of being selected. For example, the sample
with the first two names has no chance of being selected. A simple random sample of (n) items is selected
in such a way that every sample of same size has the same chance of being selected.

In an observational study, you would examine subjects who consume fruit and those who do not. In the
observational study, you run a greater risk of having a lurking variable that affects weight. For example,
people who consume more fruit might be more likely to maintain generally better eating habits, and they
might be more likely to exercise, so their lower weights might be due to these better eating and exercise
habits, and perhaps fruit consumption does not explain lower weights. An experiment would be better,
because you can randomly assign subjects to the fruit treatment group and the group that does not get the
fruit treatment, so lurking variables are less likely to affect the results.

The population consists of the adult friends on the list. The simple random sample is selected from the
population of adult friends on the list, so the results are not likely to be representative of the much larger
general population of adults in the United States.

Because there is nothing about left-handedness or right-handedness that would affect being in the author’s
classes, the results are likely to be typical of the population. The results are likely to be good, but
convenience samples in general are not likely to be so good.

Because the subjects are subjected to anger and confrontation, they are given a form or treatment, so this is
an experiment, not an observational study.

Because the subjects were given a treatment consisting of Lipitor, this is an experiment.

This is an observational study because the therapists were not given any treatment. Their responses were
observed.

This is an observational study because the survey subjects were not given any treatment. Their responses
were observed.

Cluster 5. Systematic
Convenience 16. Cluster
Random 1. Random
Systematic 18 Cluster
Convenience 19, Convenience
Random 2. Systematic

The sample is not a simple random sample. Because every 1000 pill is selected, some samples have no
chance of being selected. For example, a sample consisting of two consecutive pills has no chance of being
selected, and this violates the requirement of a simple random sample.

The sample is not a simple random sample. Not every sample of 1500 adults has the same chance of being
selected. For example, a sample of 1500 women has no chance of being selected.

The sample is a simple random sample. Every sample of size 500 has the same chance of being selected.

Copyright © 2014 Pearson Education, Inc.



6 Chapter 1: Introduction to Statistics

pLy

&,

2.

2.
8.
.
3.

B

3.

The sample is a simple random sample. Every sample of the same size has the same chance of being
selected.

The sample is not a simple random sample. Not every sample has the same chance of being selected. For
example, a sample that includes people who do not appear to be approachable has no chance of being
selected.

The sample is not a simple random sample. Not all samples of the same size have the same chance of
being selected. For example, a sample would not be selected which included people who do not appear to
be approachable.

Prospective study 3. Matched pairs design
Retrospective study 3. Randomized block design
Cross-sectional study 8. Completely randomized design
Prospective study 3. Matched pairs design

Blinding is a method whereby a subject (or a person who evaluates results) in an experiment does not know
whether the subject is treated with the DNA vaccine or the adenoviral vector vaccine. It is important to use
blinding so that results are not somehow distorted by knowledge of the particular treatment used.

Prospective: The experiment was begun and results were followed forward in time. Randomized:
Subjects were assigned to the different groups through the process of random selection, and whereby they
had the same chance of belonging to each group. Double-blind: The subjects did not know which of the
three groups they were in, and the people who evaluated results did not know either. Placebo-controlled:
There was a group of subjects who were given a placebo, by comparing the placebo group to the two
treatment groups, the effect of the treatments might be better understood.

Chapter Quick Quiz

1.
2
3
4,
5
6

No. The numbers do not measure or count anything.

Nominal 7. No

Continuous 8. Statistic
Quantitative data 9. Observational study
Ratio 10 False

False

Review Exercises

1.

a. Discrete
b. Ratio

c. Stratified
d. Cluster

e. The mailed responses would be a voluntary response sample, so those with strong opinions are more
likely to respond. It is very possible that the results do not reflect the true opinions of the population of
all costumers.

The survey was sponsored by the American Laser Centers, and 24% said that the favorite body part is the
face, which happens to be a body part often chosen for some type of laser treatment. The source is
therefore questionable.

The sample is a voluntary response sample, so the results are questionable.

Copyright © 2014 Pearson Education, Inc.



Chapter 1: Introduction to Statistics 7

a. Ituses avoluntary response sample, and those with special interests are more likely to respond, so it is
very possible that the sample is not representative of the population.

b. Because the statement refers to 72% of all Americans, it is a parameter (but it is probably based on a
72% rate from the sample, and the sample percentage is a statistic).

c. Observational study.

a. Ifthey have no fat at all, they have 100% less than any other amount with fat, so the 125% figure
cannot be correct.

b. The exact number is (0.58)(1182) = 685.56 . The actual number is 686.

C. 331 0.28003 = 28.003%

1182

The Gallop poll used randomly selected respondents, but the AOL poll used a voluntary response sample.
Respondents in the AOL poll are more likely to participate if they have strong feelings about the
candidates, and this group is not necessarily representative of the population. The results from the Gallop
poll were more likely to reflect the true opinions of American voters.

Because there is only a 4% chance of getting the results by chance, the method appears to have statistical
significance. The results of 112 girls in 200 births is above the approximately 50% rate expected by
chance, but it does not appear to be high enough to have practical significance. Not many couples would
bother with a procedure that raises the likelihood of a girl from 50% to 56%.

a. Random

b. Stratified

c. Nominal

d. Statistic, because it is based on a sample.
e

The mailed responses would be a voluntary response sample. Those with strong opinions about the
topic would be more likely to respond, so it is very possible that the results would not reflect the true
opinions of the population of all adults.

a. Systematic 10. a. 0.52(1500) = 780 adults

b. Random 345

c. Cluster b. 50 =0.23 =23%

d. Stratified 727

e. Convenience c. Men: —=0.485=48.5%;

f.  No, although this is a subjective 150(7)73

judgment. Women: = 0.515 = 51.5%

1500

Cumulative Review Exercises

b

The mean is 11. Because the flight numbers are not measures or counts of anything, the result does not
have meaning.

The mean is 101, and it is reasonably close to the population mean of 100.

(247 -176)
=11.83 is an unusually high value.

6
(175-372) _4 46 (1.962 x0.25)
: 5. _ "=1067
)| 0.032

|\ |

(88-88.57)°
= 0.0037
88.57

Copyright © 2014 Pearson Education, Inc.



8 Chapter 1: Introduction to Statistics

((96 —].OO)2 +(1O6 _100)2 +(98—100)2)

7. -
€= 28.0
2 2 2
o ((96-100)" +(106-100)" +(98-100)") _ =53
(3-1)
9. 0.6%= 0.00078364164 11. 74 = 678223072849
10. 8% = 68719476736 12. 0.3 = 0.0000059049

Copyright © 2014 Pearson Education, Inc.
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Chapter 2: Summarizing and Graphing Data
Section 2-2

1.

No. For each class, the frequency tells us how many values fall within the given range of values, but there
is no way to determine the exact 1Q scores represented in the class.

2. If percentages are used, the sum should be 100%. If proportions are used, the sum should be 1.

3. No. The sum of the percentages is 199% not 100%, so each respondent could answer “yes” to more than
one category. The table does not show the distribution of a data set among all of several different
categories. Instead, it shows responses to five separate questions.

4. The gap in the frequencies suggests that the table includes heights of two different populations: students
and faculty/staff.

5. Class width: 10.

Class midpoints: 24.5, 34.5, 44.5, 54.5, 64.5, 74.5, 84.5.

Class boundaries: 19.5, 29.5, 39.5, 49.5, 59.5, 69.5, 79.5, 89.5.
6. Class width: 10.

Class midpoints: 24.5, 34.5, 44.5,54.5, 64.5, 74.5.

Class boundaries: 19.5, 29.5, 39.5, 49.5, 59.5, 69.5, 79.5.

7. Class width: 10.

Class midpoints: 54.5, 64.5, 74.5, 84.5, 94.5, 104.5, 114.5, 124.5.

Class boundaries: 49.5, 59.5, 69.5, 79.5, 89.5, 99.5, 109.5, 119.5, 129.5.
8. Class width: 5.

Class midpoints: 2, 7, 12, 17, 22, 27, 32, 37.

Class boundaries: —0.5, 4.5, 9.5, 14.5, 19.5, 24.5, 29.5, 34.5, 39.5.

9. Class width: 2.

Class midpoints: 3.95, 5.95, 7.95, 9.95, 11.95.
Class boundaries: 2.95, 4.95, 6.95, 8.95, 10.95, 12.95.
10. Class width: 2.
Class midpoints: 3.95, 5.95, 7.95, 9.95, 11.95.
Class boundaries: 2.95, 4.95, 6.95, 8.95, 10.95, 12.95, 14.95.

11. No. The frequencies do not satisfy the requirement of being roughly symmetric about the maximum
frequency of 34.

12. Yes. The frequencies start low, increase to the maximum frequency of 43, and then decrease. Also, the
frequencies are approximately symmetric about the maximum frequency of 43.

13.18,7,4

14.12,12,6,2

Copyright © 2014 Pearson Education, Inc.



10 Chapter 2: Summarizing and Graphing Data

15. On average, the actresses appear to be younge

r than the actors.

Age When Oscar Was Won | Relative Frequency | Relative Frequency
(Actresses) (Actors)
20-29 32.9% 1.2%
30-39 41.5% 31.7%
40 -49 15.9% 42.7%
50 - 59 2.4% 15.9%
60 — 69 4.9% 7.3%
70-79 1.2% 1.2%
80 -89 1.2% 0.0%

16. The differences are not substantial. Based on the given data, males and females appear to have about the

same distribution of white blood cell counts.

White Blood Cell Counts | Relative Frequency | Relative Frequency
(Males) (Females)

3.0-49 20.0% 15.0%

50-6.9 37.5% 40.0%

7.0-89 27.5% 22.5%

9.0-10.9 12.5% 17.5%
11.0-129 2.5% 0.0%
13.0-14.9 0.0% 5.0%

17. The cumulative frequency table is
Age (years) of Best Actress When Oscar Was Won | Cumulative Frequency

Less than 30 27

Less than 40 61

Less than 50 74

Less than 60 76

Less than 70 80

Less than 80 81

Less than 90 82

18. The cumulative frequency table is

Age (years) of Best Actor When Oscar Was Won | Cumulative Frequency
Less than 30 1
Less than 40 27
Less than 50 62
Less than 60 75
Less than 70 81
Less than 80 82

Copyright © 2014 Pearson Education, Inc.



Chapter 2: Summarizing and Graphing Data 11

19. Because there are disproportionately more 0s and 5s, it appears that the heights were reported instead of
measured. Consequently, it is likely that the results are not very accurate.

x | Frequency
0 9
1 2
2 1
3 3
4 1
5 15
6 2
7 0
8 3
9 1

20. Because there are disproportionately more Os and 5s, it appears that the heights were reported instead of
measured. Consequently, it is likely that the results are not very accurate.

x | Frequency
0 26
1

2

3

4 2
5 12
6 1
7 0
8 4
9 1

21. Yes, the distribution appears to be a normal distribution.

Pulse Rate (Male) | Frequency
40 - 49 1
50 -59 7
60 - 69 17
70-79
80 -89
90 -99

Copyright © 2014 Pearson Education, Inc.



12 Chapter 2: Summarizing and Graphing Data

22. Yes. The pulse rates of males appear to be generally lower than the pulse rates of females.

Pulse Rate (Females) | Frequency
50 - 59 1
60 — 69 8
70-79 18
80 -89
90 -99
100 - 109

23. No, the distribution does not appear to be a normaldistribution.

Magnitude Frequency
0.00-0.49 5
0.50-0.99 15
1.00-1.49 19
1.50 -1.99

2.00-2.49

2.50-2.99

24. No, the distribution does not appear to be a normaldistribution.

Depth (km) | Frequency

1.00 - 4.99 7

5.00-8.99 21
9.00-12.99 4
13.00 - 16.99 12
17.00 — 20.99 6

25. Yes, the distribution appears to be roughly a normaldistribution.

Red Blood Cell Count | Frequency

4.00 -4.39 2
4.40-4.79 7
4.80-5.19 15
5.20-5.59 13
5.60-5.99 3

26. Yes, the distribution appears to be roughly a normaldistribution.

Red Blood Cell Count | Frequency

3.60-3.99 2
4.00 -4.39 13
4.40-4.79 15
4.80-5.19
5.20-5.59
5.60-5.99

Copyright © 2014 Pearson Education, Inc.



Chapter 2: Summarizing and Graphing Data 13

27. Yes. Among the 48 flights, 36 arrived on time or early, and 45 of the flights arrived no more than 30

minutes late.
Arrival Delay (min) | Frequency

(-60) — (-31) 11

(-30) - (-1) 25

0-29 9

30-59 1

60 —89 0

90 -119 2

28. No. The times vary from a low of 12 minutes to a high of 49 minutes. It appears that many flights taxi out
quickly, but many other flights require much longer times, so it would be difficult to predict the taxi-out
time with reasonable accuracy.

Taxi-Out Time (min) | Frequency

10-14 10
15-19 20

20-24 9

25-29 1

30-34 2

35-39 2

40 — 44 2

45 - 49 2

29.
Category Relative Frequency
Male Survivors 16.2%
Males Who Died 62.8%
Female Survivors 15.5%
Females Who Died 5.5%
30.
Cause Relative Frequency

Bad Track 46%

Faulty Equipment 18%

Human Error 24%

Other 12%

31. Pilot error is the most serious threat to aviation safety. Better training and stricter pilot requirements can
improve aviation safety.

Cause Relative Frequency
Pilot Error 50.5%
Other Human Error 6.1%
Weather 12.1%
Mechanical 22.2%
Sabotage 9.1%

Copyright © 2014 Pearson Education, Inc.



14 Chapter 2: Summarizing and Graphing Data

32. The digit 0 appears to have occurred with a higher frequency than expected, but in general the differences
are not very substantial, so the selection process appears to be functioning correctly. The digits are
qualitative data because they do not represent measures or counts of anything. The digits could be replaced
by the first 10 letters of the alphabet, and the lottery would be essentially the same.

Digit | Relative Frequency
0 16.7%
1 8.3%
2 10.0%
3 10.0%
4 6.7%
5 9.2%
6 7.5%
7 8.3%
8 7.5%
9 15.8%

33. Anoutlier can dramatically affect the frequency table.

Weight (Ib) | With Outlier | Without Outlier
200 -219 6 6
229 — 239 5 5
240 — 259 12 12
260 — 279 36 36
280 — 299 87 87
300 - 319 28
320 -339
340 - 359
360 — 379
380 —399
400 - 419
420 - 439
440 — 459
460 — 479
480 — 499
500 - 519

N
o

| O] O O O] O O] O] O] ©

34.

Number of Data Values | Ideal Number of Classes
16 -22 5
23 -45
46 - 90
91 -181
182 - 362
363 - 724 10
725 — 1448 11
1449 — 2896 12

©| 00| N| &
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Section 2-3

1. Itis easier to see the distribution of the data by examining the graph of the histogram than by the numbers
in the frequency distribution.

2. Not necessarily. Because those with special interests are more likely to respond, and the voluntary
response sample is likely to consist of a group having characteristics that are fundamentally different than
those of the population.

3. With a data set that is so small, the true nature of the distribution cannot be seen with a histogram. The
data set has an outlier of 1 minute. That duration time corresponds to the last flight, which ended in an
explosion that killed seven crew members.

4.  When referring to a normal distribution, the term normal has a meaning that is different from its meaning in
ordinary language. A normal distribution is characterized by a histogram that is approximately bell-shaped.
Determination of whether a histogram is approximately bell-shaped does require subjective judgment.

5. Identifying the exact value is not easy, but answers not too far from 200 are good answers.

6. Class width of 2 inches. Approximate lower limit of first class of 43 inches. Approximate upper limit of
first class of 45 inches.

7. The tallest person is about 108 inches, or about 9 feet tall. That tallest height is depicted in the bar that is
farthest to the right in the histogram. That height is an outlier because it is very far from all of the other
heights. The height of 9 feet must be an error, because the height of the tallest human ever recorded was 8
feet 11 inches.

8. The first group appears to be adults. Knowing that the people entered a museum on a Friday morning, we
can reasonably assume that there were many school children on a field trip and that they were accompanied
by a smaller group of teachers and adult chaperones and other adults visiting the museum by themselves.

9. Thedigits 0 and 5 seem to occur much more than the other digits, so it appears that the heights were
reported and not actually measured. This suggests that the results might not be very accurate.

1]

14

12
g
g
g

-] =] T E 3
Digit

10. The digits 0 and 5 seem to occur much more often than the other digits, so it appears that the heights were
reported and not measured. This suggests that the results might not be very accurate.

11. The histogram does appear to depict a normal distribution. The frequencies increase to a maximum and

then tend to decrease, and the histogram is symmetric with the left half being roughly a mirror image of the
right half.
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11. (continued)

9.9 0.5 ™S
Pulse Rate (beats per minute)

12. The histogram appears to roughly approximate a normal distribution. The frequencies generally increase to
a maximum and then tend to decrease, and the histogram is symmetric with the left half being roughly a
mirror image of the right half.

.5 ™5 895
Pulse Rate (beats per minute)
13. The histogram appears to roughly approximate a normal distribution. The frequencies increase to a
maximum and then tend to decrease, and the histogram is symmetric with the left half being roughly a
mirror image of the right half.

204

095 1455 1955
Magnitude (Richter Scale)

14. No, the histogram does not appear to approximate a normal distribution. The frequencies do not increase to
a maximum and then decrease, and the histogram is not symmetric with the left half being a mirror image
of the right half.
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14. (continued)

8995 12998

Depth (km)

15. The histogram appears to roughly approximate a normal distribution. The frequencies increase to a
maximum and then tend to decrease, and the histogram is symmetric with the left half being roughly a
mirror image of the right half.

4755 5195
Red Blood Cell Count

16. The histogram appears to roughly approximate a normal distribution. The frequencies increase to a
maximum and then tend to decrease, and the histogram is symmetric with the left half being roughly a
mirror image of the right half.

154

4235 499 s199
Red Blood Cell Count
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17. The two leftmost bars depict flights that arrived early, and the other bars to the right depict flights that
arrived late.

08 2.5 0.5 6.9 1195
Arrival Delay (min)

18. Yes, the entire distribution would be more concentrated with less spread.

204

154

o e (]| I ||

95 145 195 245 285 M5 WS 45 495
Taxi-Out Time (min)

19. The ages of actresses are lower than those of actors.

3. 9% ¥
O B 016

r T T T T 195 4 T T T T 1
B0% 40% 20% 20% 10% O% 0% 10% 20% 30% 40% 50%

Actresses Actors

20. a. 107 inches to 109 inches; 8 feet 11 inches to 9 feet 1 inch.

b. The heights of the bars represent numbers of people, not heights. Because there are many more people
between 43 inches tall and 55 inches tall, they have the tallest bars in the histogram, but they have the
lowest actual heights. They have the tallest bars because there are more of them.

Section 2-4

1. In a Pareto chart, the bars are arranged in descending order according to frequencies. The Pareto chart
helps us understand data bydrawing attention to the more important categories, which have the highest
frequencies.
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2. Ascatter plot is a plot of paired quantitative data, and each pair of data is plotted as a single point. The
scatterplot requires paired quantitative data. The configuration of the plotted points can help us determine
whether there is some relationship between two variables.

3. The data set is too small for a graph to reveal important characteristics of the data. With such a small data
set, it would be better to simply list the data or place them in a table.

4. The sample is a voluntary response sample since the students report their scores to the website. Because
the sample is a voluntary response sample , it is very possible that it is not representative of the population,
even if the sample is very large. Any graph based on the voluntary response sample would have a high
chance of showing characteristics that are not actual characteristics of the population.

5. Because the points are scattered throughout with no obvious pattern, there does not appear to be a

correlation.
200
L
Z 1904 *
< b = . .
S . .
‘s L S °
-é‘- 180 4 o . : ° -
'.: - L L] LA .
§ o . «
g L] .
.

170 4
o] % 2

160 y . ’

160 170 180 190 200

President’s Height (cm)

6. The configuration of the points does not support the hypothesis that people with larger brains have larger
1Q scores.

130

1204

110 4

1Q

100 A - .

00 1000 1100 1200 1300 1400 1500
Brain Volume (cubic centimeters)
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7. Yes. There is a very distinct pattern showing that bears with larger chest sizes tend to weigh more.
&00
S00 ®
. L
-~ 400 "
£ R
£ 30 v,
3 2004 . ....0. "
'8:.’ .
100 ""
A
x o .o
10 20 30 40 S0 60
Chest Size (In.)

8. Yes. There is a very distinct pattern showing that cans of Coke with larger volumes tend to weigh more.
Another notable feature of the scatterplot is that there are five groups of points that are stacked above each
other. This is due to the fact that the measured volumes were rounded to one decimal place, so the different
volume amounts are often duplicated, with the result that points are stacked vertically.

084
baad 3
3
2 s ' -
g os1 . s
o -
é 080+
079 .
D, + > v 2 - -
1.7 1na 1.9 120 121 122 123 124 125
Coke Volume (ounces)
9. The first amount is highest for the opening day, when many Harry Potter fans are most eager to see the

movie; the third and fourth values are from the first Friday and the first Saturday, which are the popular
weekend days when movie attendance tends to spike.

60

50

Gross (millions of dollars)

104

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Day of Release
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10. The numbers of home runs rose from 1990 to 2000, but after 2000 there was a very gradual decline.

gk

g

§

:

Maijor League Baseball Home Runs

PIIITIII I T T I I

11. Yes, because the configuration of the points is roughly a bell shape, the volumes appear to be from a
normally distributed population. The volume of 11.8 oz. appears to be an outlier.

-
11.8 119 12,0 12.1 12.2
Coke Volume (o0z)

LA AL A R L E LR L L]

N lesssnnes

-

12. No, because the configuration of points is not at all a bell shape, the amounts do not appear to be from a
normally distributed population.

MU % PUPYS 7% N P S S
55 6.0 6.5 7.0 75 8.0 85 9.0 Q.5
Green House Gases (tons/year)

13. No. The distribution is not dramatically far from being a normal distribution with a bell shape, so there is
not strong evidence against a normal distribution.

415
513335579
6/11167
7111115568
8|4

14. There are no outliers. The distribution is not dramatically far from being a normally distribution with a bell
shape, so there is not strong evidence against a normal distribution.

12168
13|12345566677894
14000335
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15.

Car Alarm Jackhameer  Crying Baby  Barking Dog

16. To remain competitive in the world, the United States should require more weekly instruction time.

Hours Per Week

17.

Jackhammer

18. Because there is not a single total number of hours of instruction time that is partitioned among the five
countries, it does not make sense to use a pie chart for the given data.
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19. The frequency polygon appears to roughly approximate a normal distribution. The frequencies increase to

a maximum and then tend to decease, and the graph is symmetric with the left half being roughly a mirror
image of the right half.

15

Frequency

. 2 T T
0255 0245 0745 1,295 1,745 2,245 2.745 3.245

Magnitude

20. No, the frequency polygon does not appear to approximate a normal distribution. The frequencies do not

21

22.

23.

24,

increase to a maximum and then decrease, and the graph is not symmetric with the left half being a mirror
image of the right half.

151

10 /

] / | \
0¥ ' . -

-1.005 .95 6.955 10,965 14955 18995

Depth (km)

The vertical scale does not start at 0, so the difference is exaggerated. The graphs make it appear that
Obama got about twice as many votes as McCain, but Obama actually got about 69 million votes compared
to 60 million to McCain.

Frequency

The fare doubled from $1 to $2, but when the $2 bill is shown with twice the width and twice the height of
the $1 bill, the $2 bill has an area that is four times that of the $1 bill, so the illustration greatly exaggerates
the increase in fare.

China’s oil consumption is 2.7 times (or roughly 3 times) that of the United States, but by using a larger
barrel that is three times as wide and three times as tall (and also three times as deep) as the smaller barrel,
the illustration has made it appear that the larger barrel has a volume that is 27 times that of the smaller
barrel. The actual ratio of US consumption to China’s consumption is roughly 3 to 1, but the illustration
makes it appear to be 27 to 1.

The actual braking distances are 133 ft., 136 ft., and 143 ft., so the differences are relatively small, but the
illustration has a scale that begins at 130 ft., so the differences are grossly exaggerated.
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25. The ages of actresses are lower than those of actors.

Rctresses Actors
999999988887777666655554421 | 2 | 9
9988887765555555444333333222111000 | 3 | 001222444556667777688885999
9655322111110 | 4 | 00011111122222233334445555677788999
40 | 5 | 0112222346677
3110 | 6 | oOo222
41 716
0| 8|

26. a.

9659

9710001112333444

97|55666666788888999
98/00000000000002222233444444444444
98|5555666666666666666777777888888899
9900124

99|56

b. The condensed stemplot reduces the number of rows so that the stemplot is not too large to be
understandable.
6-7 |79*778
8-9 |45678*049
10 — 11| 348 * 234477
12-13]|01234*5
14 — 15|05 * 4569
16 - 17| * 049
18-19|*6
20-21|1*3

Chapter Quick Quiz

1. The class width is 1.00

2. The class boundaries are —0.005 and 0.995

3. No

4. 61 min., 62 min., 62 min., 62 min., 62 min.,
67 min., and 69 min.

5. No

Bar graph
Scatterplot
Pareto Chart

© o N o

The distribution of the data set

10. The bars of the histogram start relatively low, increase to a maximum value and then decrease. Also, the
histogram is symmetric with the left half being roughly a mirror image of the right half.

Review Exercises

1
Volume (cm®) | Freguency

900 — 999 1

1000 — 1099 10

1100 - 1199 4

1200 - 1299 3

1300 - 1399 1

1400 - 1499 1
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No, the distribution does not appear to be normal because the graph is not symmetric.

10 4

9990.5 1099.5 1199.5 1299.5 1399.5 1499.5
Brain Volume

Although there are differences among the frequencies of the digits, the differences are not too extreme
given the relatively small sample size, so the lottery appears to be fair.

- : . . : : .

. > . . . . . -

e e L L

0 1 2 3 R} S & 7 8 g
Digit

The sample size is not large enough to reveal the true nature of the distribution of 1Q scores for the
population from which the sample is obtained.

81779

9|66

10133
A time-series graph is best. It suggests that the amounts of carbon monoxide emissions in the United States
are increasing.

6100
£ o S SN
E o~ \“1/
%5004 .7
- / P
x / X /
§ S800 / >y
=™/
§ S700 -l
/
5600 T T T
1 2 3 4 S 6 7 g8 9 10
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6. Ascatterplot is best. The scatterplot does not suggest that there is a relationship.

Nitrous Oxide
.

340 3

330 —— -
5600 5700 5800 5900 6000 6100

Carbon Monoxide

7. A Pareto chart is best.

24
w

'
o

™ > v p
o w k=] w

Sales (billions of dollars)

Q
o
r

3 Firearms/Hunting  Golf Fishing Camping

Cumulative Review Exercises
1. Pareto chart.

2. Nominal, because the responses consist of names only. The responses do not measure or count anything,
and they cannot be arranged in order according to some quantitative scale.

3. Voluntary response sample. The voluntary response sample is not likely to be representative of the
population, because those with special interests or strong feelings about the topic are more likely than
others to respond and their views might be very different from those of the general population.

4. By using a vertical scale that does not begin at 0, the graph exaggerates the differences in the numbers of
responses. The graph could be modified by starting the vertical scale at O instead of 50.

. 241 . .
5. The percentage is o1l =0.376 = 37.6%. Because the percentage is based on a sample and not a population

that percentage is a statistic.

Grooming Time (min.) | Frequency
0-9

10-19

20-29

30-39

40— 49

N B~ Olw N
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7. Because the frequencies increase to a maximum and then decrease and the left half of the histogram is
roughly a mirror image of the right half, the data appear to be from a population with a normal distribution.

-
Q

Frequency

N WA 0N D w
N - T SO P A, S

19.5 29.5 39.5
Grooming Time (minutes)

8. Stemplot

005
1]255
21024555778
310055

4105
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