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Approach

Preface

Elementary Statistics: A Step by Step Approach was written to help students in the begin-
ning statistics course whose mathematical background is limited to basic algebra. The
book follows a nontheoretical approach without formal proofs, explaining concepts intu-
itively and supporting them with abundant examples. The applications span a broad range
of topics certain to appeal to the interests of students of diverse backgrounds and include
problems in business, sports, health, architecture, education, entertainment, political
science, psychology, history, criminal justice, the environment, transportation, physical
sciences, demographics, eating habits, and travel and leisure.

About This
Book

While a number of important changes have been made to the sixth edition, the learning
system remains untouched and provides students with a useful framework in which to
learn and apply concepts. Some of the retained features include the following:

• Over 1800 exercises are located at the end of major sections within each chapter.

• Hypothesis-Testing Summaries are found at the end of Chapter 9 (z, t, x2, and
F tests for testing means, proportions, and variances), Chapter 12 (correlation,
chi-square, and ANOVA), and Chapter 13 (nonparametric tests) to show students
the different types of hypotheses and the types of tests to use.

• A Data Bank listing various attributes (educational level, cholesterol level, gender,
etc.) for 100 people and 13 additional data sets using real data are included and
referenced in various exercises and projects throughout the book, including the
projects presented in Data Projects sections.

• A reference card containing the formulas and the z, t, x2, and PPMC tables is
included with this textbook.

• End-of-chapter Summaries, Important Terms, and Important Formulas give
students a concise summary of the chapter topics and provide a good source for
quiz or test preparation.

• Review Exercises are found at the end of each chapter.

• Special sections called Data Analysis require students to work with a data set to
perform various statistical tests or procedures and then summarize the results. The
data are included in the Data Bank in Appendix D and can be downloaded from
the book’s website at www.mhhe.com/bluman

• Chapter Quizzes, found at the end of each chapter, include multiple-choice,
true/false, and completion questions along with exercises to test students’
knowledge and comprehension of chapter content.

• The Appendices provide students with an essential algebra review, an outline for
report writing, Bayes’ theorem, extensive reference tables, a glossary, and answers
to all quiz questions, all odd-numbered exercises, selected even-numbered
exercises, and an alternate method for using the standard normal distribution.
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This edition of Elementary Statistics is updated and improved for students and instruc-
tors in the following ways:

• Over 300 new exercises have been added, most using real data, and many
questions now incorporate thought-provoking questions requiring students to
interpret their results.

• The text is updated throughout with current data and statistics including 44 new
Unusual Stats and Interesting Facts; 7 new Speaking of Statistics; 5 new Critical
Thinking Challenges; 2 new Statistics Today openers; 8 new worked examples;
14 new Data Analysis Exercises; and 5 new Data Sets.

• A new feature, Applying the Concepts, is added to each section and gives students
an opportunity to think about the concepts and to apply them to hypothetical
examples and scenarios similar to those found in newspapers, magazines, and
news programs.

• The text layout and color palette have been redesigned to increase the readability
and ease of use by students and instructors.

Based on user suggestions and reviewer comments on the fifth edition, the following
improvements were made:

Chapter 1 Another example of interval-level data has been added. The explanation
of random sampling was expanded so students would not have to refer to
Chapter 14.

Chapter 2 The explanation of class, frequency, relative frequency, and open-ended
frequency distributions was expanded. An explanation was given on how
to analyze frequency distributions.

Chapter 3 A greater explanation was given of the mode, including bimodal and
multimodal data sets. Also added were the range rule of thumb and an
exercise on finding the median for grouped data.

Chapter 4 More detailed explanation was added on the use of the words and and or
in classical probability. A tree diagram was included to help determine
the sample space for Exercise 4–40.

Chapter 5 Coverage of discrete variables was expanded.

Chapter 6 An explanation was included on how the area under a continuous curve
relates to a probability by using a uniform distribution. More information
on the distribution of sample means was given.

Chapter 7 A brief explanation of the sampling distribution of a sample proportion
was added.

Chapter 8 The explanation on using the P-value is now boxed.

Chapter 10 The concepts of independent and dependent variables and simple and
multiple relationships were expanded. The topic of the relationship of the
scatter plot to the strength of the correlation coefficient was moved from
Section 10–4 to Section 10–3.

xii Preface

Changes in
the Sixth
Edition
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6–1

Objectives

After completing this chapter, you should be able to

1 Identify distributions as symmetric or skewed.

2 Identify the properties of a normal distribution.

3 Find the area under the standard normal
distribution, given various z values.

4 Find probabilities for a normally distributed
variable by transforming it into a standard
normal variable.

5 Find specific data values for given
percentages, using the standard normal
distribution.

6 Use the central limit theorem to solve
problems involving sample means for large
samples.

7 Use the normal approximation to compute
probabilities for a binomial variable.

Outline

6–1 Introduction

6–2 Properties of a Normal Distribution

6–3 The Standard Normal Distribution

6–4 Applications of the Normal Distribution

6–5 The Central Limit Theorem

6–6 The Normal Approximation to the Binomial
Distribution

6–7 Summary

66
The Normal
Distribution

C H A P T E R

Guided Tour: Features 
and Supplements

Each chapter begins with an outline
and a list of learning objectives. The
objectives are repeated at the
beginning of each section to help
students focus on the concepts
presented within that section.

The outline and learning objectives are
followed by a feature titled Statistics
Today, in which a real-life problem shows
students the relevance of the material in
the chapter. This problem is subsequently
solved near the end of the chapter by
using the statistical techniques presented
in the chapter.

584
Chapter 11 Other Chi-Square Tests

11–2

Statistics

Today

Statistics and Heredity

An Austrian monk, Gregor Mendel (1822–1884) studied genetics, and his principles are

the foundation for modern genetics. Mendel used his spare time to grow a variety of peas

at the monastery. One of his many experiments involved crossbreeding peas that had

smooth yellow seeds with peas that had wrinkled green seeds. He noticed that the results

occurred with regularity. That is, some of the offspring had smooth yellow seeds, some

had smooth green seeds, some had wrinkled yellow seeds, and some had wrinkled green

seeds. Furthermore, after several experiments, the percentages of each type seemed to

remain approximately the same. Mendel formulated his theory based on the assumption

of dominant and recessive traits and tried to predict the results. He then crossbred his

peas and examined 556 seeds over the next generation.

Finally, he compared the actual results with the theoretical results to see if his theory

was correct. To do this, he used a “simple” chi-square test, which is explained in this

chapter. See Statistics Today—Revisited.

Source: J. Hodges, Jr., D. Krech, and R. Crutchfield, Stat Lab, An Empirical Introduction to Statistics (New York: McGraw-Hill,

1975), pp. 228–229. Used with permission.

11–1
Introduction

The chi-square distribution was used in Chapters 7 and 8 to find a confidence interval for

a variance or standard deviation and to test a hypothesis about a single variance or stan-

dard deviation.

It can also be used for tests concerning frequency distributions, such as “If a sample

of buyers is given a choice of automobile colors, will each color be selected with the

same frequency?” The chi-square distribution can be used to test the independence of

xv
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Categorical Frequency Distributions
The categorical frequency distribution is used for data that can be placed in specific

categories, such as nominal- or ordinal-level data. For example, data such as political

affiliation, religious affiliation, or major field of study would use categorical frequency

distributions.

36
Chapter 2 Frequency Distributions and Graphs

2–4

Example 2–1
Twenty-five army inductees were given a blood test to determine their blood type. The

data set is

A
B B AB O

O
O B AB B

B
B O A

O
A

O O O
AB

AB A O B
A

Construct a frequency distribution for the data.
Solution

Since the data are categorical, discrete classes can be used. There are four blood types:

A, B, O, and AB. These types will be used as the classes for the distribution.

The procedure for constructing a frequency distribution for categorical data is

given next.
Step 1 Make a table as shown.

A
B 

C 
D

Class
Tally

Frequency
Percent

A

B

O

AB
Step 2 Tally the data and place the results in column B.

Step 3 Count the tallies and place the results in column C.

Step 4 Find the percentage of values in each class by using the formula
where f � frequency of the class and n � total number of values. For

example, in the class of type A blood, the percentage is

Percentages are not normally part of a frequency distribution, but they can

be added since they are used in certain types of graphs such as pie graphs.

Also, the decimal equivalent of a percent is called a relative frequency.

Step 5 Find the totals for columns C (frequency) and D (percent). The completed

table is shown.

% � 5
25 � 100% � 20%

% � f
n � 100%

Over 300 examples with detailed solutions
serve as models to help students solve
problems on their own. Examples are solved
by using a step-by-step explanation, and
illustrations provide a clear display of results
for students.

Numerous examples and exercises
use real data. The icon shown here
indicates that the data set for the
exercise is available in a variety of file
formats on the text’s Online Learning
Center and CD-ROM.

55 42 125 62 134 73
39 69 23 94 73 24
51 55 26 66 41 67
15 53 56 91 20 78
70 25 62 115 17 36
58 56 33 75 20 16

Source: Based on information from the National Insurance Crime Bureau.

Using this information, answer these questions.

1. What are the hypotheses that you would use?
2. Is the sample considered small or large?
3. What assumption must be met before the hypothesis test can be conducted?
4. Which probability distribution would you use?
5. Would you select a one- or two-tailed test? Why?
6. What critical value(s) would you use?
7. Conduct a hypothesis test.
8. What is your decision?
9. What is your conclusion?

10. Write a brief statement summarizing your conclusion.
11. If you lived in a city whose population was about 50,000, how many automobile thefts

per year would you expect to occur?

See page 460 for the answers.

414 Chapter 8 Hypothesis Testing

8–24

For Exercises 1 through 13, perform each of the
following steps.

a. State the hypotheses and identify the claim.

b. Find the critical value(s).
c. Compute the test value.
d. Make the decision.
e. Summarize the results.

Use diagrams to show the critical region (or regions),
and use the traditional method of hypothesis testing
unless otherwise specified.

1. A survey claims that the average cost of a hotel room in
Atlanta is $69.21. To test the claim, a researcher selects a
sample of 30 hotel rooms and finds that the average cost is
$68.43. The standard deviation of the population is $3.72.
At a� 0.05, is there enough evidence to reject the claim?
Source: USA TODAY.

2. It has been reported that the average credit card debt for
college seniors is $3262. The student senate at a large
university feels that their seniors have a debt much less
than this, so it conducts a study of 50 randomly selected
seniors and finds that the average debt is $2995 with a
sample standard deviation of $1100. With a � 0.05, is
the student senate correct?
Source: USA TODAY.

3. A researcher estimates that the average revenue of
the largest businesses in the United States is greater

than $24 billion. A sample of 50 companies is selected,
and the revenues (in billions of dollars) are shown. 
At a � 0.05, is there enough evidence to support the
researcher’s claim?

178 122 91 44 35
61 56 46 20 32
30 28 28 20 27
29 16 16 19 15
41 38 36 15 25
31 30 19 19 19
24 16 15 15 19
25 25 18 14 15
24 23 17 17 22
22 21 20 17 20

Source: N.Y. Times Almanac.

4. Full-time Ph.D. students receive an average salary of
$12,837 according to the U.S. Department of Education.
The dean of graduate studies at a large state university
feels that Ph.D. students in his state earn more than this.
He surveys 44 randomly selected students and finds
their average salary is $14,445 with a standard deviation
of $1500. With a � 0.05, is the dean correct?
Source: U.S. Department of Education/Chronicle of Higher Education.

5. A report in USA TODAY stated that the average age of
commercial jets in the United States is 14 years. An

Exercises 8–3

xvi
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e. Find the standard deviation of the differences.

f. Find the test value.

Step 4 Make the decision. The decision is not to reject the null hypothesis, since the

test value 1.610 is in the noncritical region, as shown in Figure 9–12.

t �  D � mD
sD �2n

� 16.7 � 0
25.4�26

� 1.610

sD �Q �D2 �
��D�2

n
n � 1 �Q 4890 �

�100�2

6
5 � 25.4

Section 9–5 Testing the Difference Between Two Means: Small Dependent Samples 503

9–41

Figure 9–12
Critical and Test Valuesfor Example 9–13

0
1.610 2.015

–2.015
Step 5 Summarize the results. There is not enough evidence to support the claim that

the mineral changes a person’s cholesterol level.The steps for this t test are summarized in the Procedure Table.
Procedure Table 

Testing the Difference Between Means for Dependent Samples

Step 1 State the hypotheses and identify the claim.

Step 2 Find the critical value(s).Step 3 Compute the test value.a. Make a table, as shown.

A

B

X1 X2 D � X1 � X2 D2 � (X1 � X2)2
�D �

�D2 �

b. Find the differences and place the results in column A.

D � X1 � X2
c. Find the mean of the differences.

d. Square the differences and place the results in column B. Complete the table.

D2 � (X1 � X2)2

D � �D
n

…

…Unusual Stat
About 4% ofAmericans spendat least one night in jail each year.

Numerous Procedure Tables summarize
processes for students’ quick reference.
All use the step-by-step method.

The Speaking of Statistics sections
invite students to think about poll
results and other statistics-related
news stories in another connection
between statistics and the real world.

Systematic Sampling

A systematic sample is a sample obtained by numbering each element in the population
and then selecting every third or fifth or tenth, etc., number from the population to be
included in the sample. This is done after the first number is selected at random.

Section 14–2 Common Sampling Techniques 713

14–7

Speaking of 
Statistics

Should We Be Afraid of Lightning?

The National Weather Service collects
various types of data about the weather.
For example, each year in the United
States about 400 million lightning strikes
occur. On average, 400 people are struck
by lightning, and 85% of those struck
are men. About 100 of these people die.
The cause of most of these deaths is not
burns, even though temperatures as
high as 54,000°F are reached, but heart
attacks. The lightning strike short-circuits
the body’s autonomic nervous system,
causing the heart to stop beating. In
some instances, the heart will restart on
its own. In other cases, the heart victim will need emergency resuscitation.

The most dangerous places to be during a thunderstorm are open fields, golf courses, under trees, and near water,
such as a lake or swimming pool. It’s best to be inside a building during a thunderstorm although there’s no guarantee
that the building won’t be struck by lightning. Are these statistics descriptive or inferential? Why do you think more men
are struck by lightning than women? Should you be afraid of lightning?

Figure 14–4

Method for Selecting
Three-Digit Numbers

79 41 71 93 60 35 04 67 96 04 79 10 86
26 52 53 13 43 50 92 09 87 21 83 75 17
18 13 41 30 56 20 37 74 49 56 45 46 83
19 82 02 69 34 27 77 34 24 93 16 77 00
14 57 44 30 93 76 32 13 55 29 49 30 77
29 12 18 50 06 33 15 79 50 28 50 45 45
01 27 92 67 93 31 97 55 29 21 64 27 29
55 75 65 68 65 73 07 95 66 43 43 92 16
84 95 95 96 62 30 91 64 74 83 47 89 71
62 62 21 37 82 62 19 44 08 64 34 50 11
66 57 28 69 13 99 74 31 58 19 47 66 89
48 13 69 97 29 01 75 58 05 40 40 18 29
94 31 73 19 75 76 33 18 05 53 04 51 41
00 06 53 98 01 55 08 38 49 42 10 44 38
46 16 44 27 80 15 28 01 64 27 89 03 27
77 49 85 95 62 93 25 39 63 74 54 82 85
81 96 43 27 39 53 85 61 12 90 67 96 02
40 46 15 73 23 75 96 68 13 99 49 64 11

Use one column and part of the next column for three digits, that is, 404.

s

xvii
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Step 2 Represent the frequency on the y axis and the class boundaries on the x axis.

Step 3 Using the frequencies as the heights, draw vertical bars for each class. See

Figure 2–2.
As the histogram shows, the class with the greatest number of data values (18) is

109.5–114.5, followed by 13 for 114.5–119.5. The graph also has one peak with the

data clustering around it.

The Frequency PolygonAnother way to represent the same data set is by using a frequency polygon.

The frequency polygon is a graph that displays the data by using lines that connect

points plotted for the frequencies at the midpoints of the classes. The frequencies are

represented by the heights of the points.Example 2–5 shows the procedure for constructing a frequency polygon.

50
Chapter 2 Frequency Distributions and Graphs

2–18

Temperature (°F)

Record High Temperatures

99.5° 104.5° 109.5° 114.5° 119.5° 124.5° 129.5° 134.5°

Fr
eq

ue
nc

y

6

3

0

9

12

15

18

x

y

Figure 2–2
Histogram forExample 2–4

Historical Note
Graphs originatedwhen ancientastronomers drew theposition of the stars inthe heavens. Romansurveyors also usedcoordinates to locatelandmarks on theirmaps.

The developmentof statistical graphscan be traced toWilliam Playfair(1748–1819), anengineer and drafterwho used graphs topresent economicdata pictorially.

Example 2–5
Using the frequency distribution given in Example 2–4, construct a frequency polygon.

Solution
Step 1 Find the midpoints of each class. Recall that midpoints are found by adding

the upper and lower boundaries and dividing by 2:

and so on. The midpoints areClass boundaries Midpoints Frequency
99.5–104.5

102
2

104.5–109.5
107

8

109.5–114.5
112

18

114.5–119.5
117

13

119.5–124.5
122

7

124.5–129.5
127

1

129.5–134.5
132

1

99.5 � 104.5
2 � 102    104.5 � 109.5

2 � 107

Historical Notes, Unusual Stats, and
Interesting Facts, located in the margins,
make statistics come alive for the reader.

Rules and definitions are set off for
easy referencing by the student.

Critical Thinking sections at the end
of each chapter challenge students to
apply what they have learned to new
situations. The problems presented
are designed to deepen conceptual
understanding and/or to extend
topical coverage.

410 Chapter 8 Hypothesis Testing

On the other hand, suppose the researcher claims that the mean weight of the adult
animals is not 42 pounds. The claim would be the alternative hypothesis H1: m � 42.
Furthermore, suppose that the null hypothesis is not rejected. The conclusion, then,
would be that there is not enough evidence to support the claim that the mean weight of
the adult animals is not 42 pounds. See Figure 8–17(b).

Again, remember that nothing is being proved true or false. The statistician is only
stating that there is or is not enough evidence to say that a claim is probably true or false.
As noted previously, the only way to prove something would be to use the entire popula-
tion under study, and usually this cannot be done, especially when the population is large.

P-Value Method for Hypothesis Testing
Statisticians usually test hypotheses at the common a levels of 0.05 or 0.01 and some-
times at 0.10. Recall that the choice of the level depends on the seriousness of the
type I error. Besides listing an a value, many computer statistical packages give a
P-value for hypothesis tests.

The P-value (or probability value) is the probability of getting a sample statistic (such as
the mean) or a more extreme sample statistic in the direction of the alternative hypothesis
when the null hypothesis is true.

In other words, the P-value is the actual area under the standard normal distribution curve
(or other curve, depending on what statistical test is being used) representing the proba-
bility of a particular sample statistic or a more extreme sample statistic occurring if the
null hypothesis is true.

For example, suppose that a null hypothesis is H0: m � 50 and the mean of a sam-
ple is � 52. If the computer printed a P-value of 0.0356 for a statistical test, then the
probability of getting a sample mean of 52 or greater is 0.0356 if the true population
mean is 50 (for the given sample size and standard deviation). The relationship
between the P-value and the a value can be explained in this manner. For P � 0.0356,
the null hypothesis would be rejected at a� 0.05 but not at a� 0.01. See Figure 8–18.

When the hypothesis test is two-tailed, the area in one tail must be doubled. For
a two-tailed test, if a is 0.05 and the area in one tail is 0.0356, the P-value will be
2(0.0356) � 0.0712. That is, the null hypothesis should not be rejected at a� 0.05, since
0.0712 is greater than 0.05. In summary, then, if the P-value is less than a, reject the null
hypothesis. If the P-value is greater than a, do not reject the null hypothesis.

The P-values for the z test can be found by using Table E in Appendix C. First find
the area under the standard normal distribution curve corresponding to the z test value;
then subtract this area from 0.5000 to get the P-value for a right-tailed or a left-tailed test.
To get the P-value for a two-tailed test, double this area after subtracting. This procedure
is shown in step 3 of Examples 8–6 and 8–7.

X

xviii

Critical Thinking Challenges 233

45. On a lunch counter, there are 3 oranges, 5 apples, and

2 bananas. If 3 pieces of fruit are selected, find the

probability that 1 orange, 1 apple, and 1 banana are

selected.
46. A cruise director schedules 4 different movies, 2 bridge

games, and 3 tennis games for a 2-day period. If a

couple selects 3 activities, find the probability that they

attend 2 movies and 1 tennis game.

47. At a sorority meeting, there are 6 seniors, 4 juniors, and

2 sophomores. If a committee of 3 is to be formed, find

the probability that 1 of each will be selected.

48. For a banquet, a committee can select beef, pork,

chicken, or veal; baked potatoes or mashed potatoes;

and peas or green beans for a vegetable. Draw a tree

diagram for all possible choices of a meat, a potato, and

a vegetable.

Critical Thinking Challenges
1. Consider this problem: A con man has 3 coins. One coin

has been specially made and has a head on each side. A

second coin has been specially made, and on each side it

has a tail. Finally, a third coin has a head and a tail on it.

All coins are of the same denomination. The con man

places the 3 coins in his pocket, selects one, and shows

you one side. It is heads. He is willing to bet you even

money that it is the two-headed coin. His reasoning is

that it can’t be the two-tailed coin since a head is

showing; therefore, there is a 50-50 chance of it being

the two-headed coin. Would you take the bet? 

(Hint: See Exercise 1 in Data Projects.)
2. Chevalier de Méré won money when he bet

unsuspecting patrons that in 4 rolls of 1 die, he could

get at least one 6, but he lost money when he bet that in

24 rolls of 2 dice, he could get at least a double 6. Using

the probability rules, find the probability of each event

and explain why he won the majority of the time on the

first game but lost the majority of the time when playing

the second game. (Hint: Find the probabilities of losing

each game and subtract from 1.)
3. How many people do you think need to be in a room so

that 2 people will have the same birthday (month and

day)? You might think it is 366. This would, of course,

guarantee it (excluding leap year), but how many people

would need to be in a room so that there would be a

90% probability that 2 people would be born on the

same day? What about a 50% probability?
Actually, the number is much smaller than you

may think. For example, if you have 50 people in a

room, the probability that 2 people will have the same

birthday is 97%. If you have 23 people in a room, there

is a 50% probability that 2 people were born on the

same day!
The problem can be solved by using the

probability rules. It must be assumed that all birthdays

are equally likely, but this assumption will have little

effect on the answers. The way to find the answer is

by using the complementary event rule as P (2 people

having the same birthday) � 1 � P (all have different

birthdays).

For example, suppose there were 3 people in the

room. The probability that each had a different birthday

would be

Hence, the probability that at least 2 of the 3 people will

have the same birthday will be1 � 0.992 � 0.008Hence, for k people, the formula isP(at least 2 people have the same birthday) 

Using your calculator, complete the table and verify

that for at least a 50% chance of 2 people having the

same birthday, 23 or more people will be needed.Probabilitythat at least
Number of 

2 have the
people

same birthday1
0.0002
0.0035
0.02710

15
20
21
22
23

4. We know that if the probability of an event happening is

100%, then the event is a certainty. Can it be concluded

that if there is a 50% chance of contracting a

communicable disease through contact with an infect d

person, there would be a 100% ch
disease if 2 cont

� 1 � 365Pk
365 k

365
365 •

364
365 •

363
365 � 365P3

365 3 � 0.992
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38. An instructor gives a 100-point examination in which

the grades are normally distributed. The mean is 60 and

the standard deviation is 10. If there are 5% A’s and 5%

F’s, 15% B’s and 15% D’s, and 60% C’s, find the scores

that divide the distribution into those categories.
39. The data shown represent the number of outdoor

drive-in movies in the United States for a 14-year

period. Check for normality.2084 1497 1014 910 899 870 837 859

848 826 815 750 637 737
Source: National Association of Theater Owners.40. The data shown represent the cigarette tax 

(in cents) for 30 randomly selected states. Check for

normality.
3 58 5 65 17 48 52 75 21 76 58 36

100 111 34 41 23 44 33 50 13 18 7 12

20 24 66 28 28 31Source: Commerce Clearing House.

41. The data shown represent the box office total

revenue (in millions of dollars) for a randomly selected

sample of the top-grossing films in 2001. Check for

normality.
294 241 130 144 113 70 97 94 91 202 74 79

71 67 67 56 180 199 165 114 60 56 53 51

Source: USA TODAY.

42. The data shown represent the number of runs

made each year during Bill Mazeroski’s career. Check

for normality.30 59 69 50 58 71 55 43 66 52 56 62

36 13 29 17 3Source: Greensburg Tribune Review.

Section 6–4 Applications of the Normal Distribution 319

Determining NormalityThere are several ways in which statisticians test a data set for normality. Four are shown here.

Construct a HistogramInspect the histogram for shape.1. Enter the data for Example 6–19 in the first column of a new worksheet. Name the column

Inventory.
2. Use Stat>Basic Statistics>Graphical Summary presented in Section 3–4 to create

the histogram. Is it symmetric? Is there a single peak?

Check for OutliersInspect the boxplot for outliers. There are no outliers in this graph. Furthermo

the middle of the range, and the median is in the middle of th

skewed distribution either.

Technology Step by StepMINITABStep by Step

At the end of appropriate sections,
Technology Step by Step boxes show
students how to use MINITAB, the TI-83
Plus and TI-84 Plus graphing calculators,
and Excel to solve the types of problems
covered in the section. Instructions are
presented in numbered steps, usually in the
context of examples—including examples
from the main part of the section. Numerous
computer or calculator screens are
displayed, showing intermediate steps as
well as the final answer.

A new feature called Applying the Concepts has
been added to the Sixth Edition. These exercises
are found at the end of each section, and their
purpose is to reinforce the concepts explained in
the section. They give the student an opportunity
to think about the concepts and apply them to
hypothetical examples similar to real-life ones found
in newspapers, magazines, and professional journals.
Most contain open-ended questions—questions that
require interpretation and may have more than one
correct answer. These exercises can also be used as
classroom discussion topics for instructors who like
to use this type of teaching technique. The majority
of these exercises were written and class-tested by
Dr. James A. Condor and were previously published
in Critical Thinking Workbook. The rest were written
by the author.

Data Projects further challenge students’ understanding and application of the material presented in the chapter.
Many of these require the student to gather, analyze, and report on real data. These projects, which appear at the end 

of each chapter, may include a World Wide Web icon , indicating that websites are listed as possible sources
of data.

Applying the Concepts 10–5

Interpreting Simple Linear Regression
Answer the questions about the following computer-generated information.

Linear correlation coefficient r � 0.794556
Coefficient of determination � 0.631319
Standard error of estimate � 12.9668
Explained variation � 5182.41
Unexplained variation � 3026.49
Total variation � 8208.90
Equation of regression line
Level of significance � 0.1
Test statistic � 0.794556
Critical value � 0.378419

1. Are both variables moving in the same direction?

2. Which number measures the distances from the prediction line to the actual values?

3. Which number is the slope of the regression line?

4. Which number is the y intercept of the regression line?

5. Which number can be found in a table?

6. Which number is the allowable risk of making a type I error?

7. Which number measures the variation explained by the regression?

8. Which number measures the scatter of points about the regression line?

9. What is the null hypothesis?

10. Which number is compared to the critical value to see if the null hypothesis should be
rejected?

11. Should the null hypothesis be rejected?

See page 581 for the answers.

y	 � 0.725983X � 16.5523

Section 10–5 Coefficient of Determination and Standard Error of the Estimate 565

7–42

g

Use MINITAB, theTI-83 Plus, theTI-84 Plus, ora computer
program of your choice to complete these exercises.

1. Select several variables, such as the number of points a
football team scored in each game of a specific season,
the number of passes completed, or the number of yards
gained. Using confidence intervals for the mean,
determine the 90, 95, and 99% confidence intervals.
(Use z or t, whichever is relevant.) Decide which you
think is more appropriate. When this is completed, write
a summary of your findings by answering the following
questions.

a. What was the purpose of the study?
b. What was the population?
c. How was the sample selected?

d. What were the results obtained by using confidence
intervals?

e. Did you use z or t? Why?
2. Using the same data or different data, construct a confi-

dence interval for a proportion. For example, you might
want to find the proportion of passes completed by the
quarterback or the proportion of passes that were inter-
cepted. Write a short paragraph summarizing the results.

You may use the following websites to obtain raw data:
Visit the data sets at the book’s website found at
http://www.mhhe.com/math/stat/bluman
Click on the 6th edition.
http://lib.stat.cmu.edu/DASL
http://www.statcan.ca

Data Projects

xix
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Multimedia Supplements
MathZone—www.mathzone.com
McGraw-Hill’s MathZone 3.0 is a complete web-based tutorial and course manage-
ment system for mathematics and statistics, designed for greater ease of use than any
other system available. Free upon adoption of a McGraw-Hill textbook, the system
enables instructors to create and share courses and assignments with colleagues,
adjunct faculty members, and teaching assistants with only a few mouse clicks. All
assignments, exercises, e-Professor multimedia tutorials, video lectures, and
NetTutor® live tutors follow the textbook’s learning objectives and problem-solving
style and notation. Using MathZone’s assignment builder, instructors can edit questions
and algorithms, import their own content, and create announcements and due dates
for homework and quizzes. MathZone’s automated grading function reports the results
of easy-to-assign algorithmically generated homework, quizzes, and tests. All student
activity within MathZone is recorded and available through a fully integrated gradebook
that can be downloaded to Microsoft Excel®. MathZone also is available on CD-ROM.
(See “Supplements for the Student” for descriptions of the elements of MathZone.)

ALEKS
ALEKS (Assessment and LEarning in Knowledge Spaces) is an artificial intelligence-
based system for mathematics learning, available over the web 24/7. Using unique adap-
tive questioning, ALEKS accurately assesses what topics each student knows and then
determines exactly what each student is ready to learn next. ALEKS interacts with the
students much as a skilled human tutor would, moving between explanation and practice
as needed, correcting and analyzing errors, defining terms and changing topics on
request, and helping them master the course content more quickly and easily. Moreover,
the new ALEKS 3.0 now links to text-specific videos, multimedia tutorials, and text book
pages in PDF format. ALEKS also offers a robust classroom management system that
allows instructors to monitor and direct student progress toward mastery of curricular
goals. See www.highed.aleks.com.

Instructor’s Testing and Resource CD-ROM (instructors only)

The computerized test bank contains a variety of questions, including true/false, multiple-
choice, short answer, and short problems requiring analysis and written answers. The
testing material is coded by type of question and level of difficulty. The Brownstone
Diploma® system enables you to efficiently select, add, and organize questions, such as
by type of question or level of difficulty. It also allows for printing tests along with
answer keys as well as editing the original questions, and it is available for Windows and
Macintosh systems. The CD-ROM also contains PowerPoint® slides, printable tests, and
a print version of the test bank.

Text-Specific Videos
Available with this edition are text-specific DVDs that demonstrate key concepts and
worked-out exercises from the text plus tutorials in using the TI-83 Plus and TI-84 Plus
calculators, Excel, and MINITAB, in a dynamic, engaging format.

NetTutor
NetTutor is a revolutionary system that enables students to interact with a live tutor over
the Web by using NetTutor’s Web-based, graphical chat capabilities. Students can also
submit questions and receive answers, browse previously answered questions, and view
previous live chat sessions. NetTutor can be accessed through MathZone.

Supplements
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Print
Supplements

Annotated Instructors Edition (instructors only)

The Annotated Instructor’s Edition contains answers to all exercises and tests. The
answers to most questions are printed in red next to each problem. Answers not appear-
ing on the page can be found in the Answer Appendix at the end of the book.

Instructor’s Solutions Manual (instructors only)

By Sally Robinson of South Plains College, this manual includes worked-out solutions
to all the exercises in the text and answers to all quiz questions.

Student Study Guide
By Pat Foard of South Plains College, this study guide will assist students in understand-
ing and reviewing key concepts and preparing for exams. It emphasizes all important con-
cepts contained in each chapter, includes explanations, and provides opportunities for
students to test their understanding by completing related exercises and problems.

Student Solutions Manual
By Sally Robinson of South Plains College, this manual contains detailed solutions to all
odd-numbered text problems and answers to all quiz questions.

MINITAB 14 Manual
This manual provides the student with how-to information on data and file management,
conducting various statistical analyses, and creating presentation-style graphics while
following each text chapter.

MINITAB Student Release 14
The student version of MINITAB statistical software is available with copies of the text.
Ask your McGraw-Hill representative for details.

SPSS Student Version 13 for Windows
A student version of SPSS statistical software is available with copies of this text.
Consult your McGraw-Hill representative for details.

Visual Statistics
Visual Statistics is an easy-to-use interactive multimedia tool that is used to teach and
learn statistical concepts graphically. It provides complete and thorough coverage of
major statistical concepts, giving both student and instructor a visually oriented teaching
and learning package to complement his or her text. It’s available in two formats: CD
with Student Workbook, ISBN-13: 978–0–07–240094–6 (ISBN-10: 0–07–240094–3);
CD only, ISBN-13: 978–0–07–240012–0 (ISBN-10: 0–07–240012–9). And remem-
ber, too, that the CD actually contains a printable, pdf-formatted version of the entire
workbook!

Additional Videos Series (instructors only)

Against All Odds and Decisions through Data are video series available to qualified
adopters. Please contact your local sales representative for more information about these
programs.
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TI-83 Plus and TI-84 Plus Graphing Calculator Manual
This friendly, practical manual teaches students to learn about statistics and solve prob-
lems by using these calculators while following each text chapter.

Excel Manual
This workbook, specially designed to accompany the text, provides additional practice in
applying the chapter concepts while using Excel.

xxii Guided Tour: Features and Supplements
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Index of Applications

Elementary Statistics: A Step by Step

Approach contains a large number of

applications—in the text’s Examples,

Exercises, and Critical Thinking

Challenges—to illuminate students’

understanding of how statistical concepts
are practiced and incorporated into
many diverse personal, professional, and
academic fields. You will find these

applications on the pages listed.

C H A P T E R  1
The Nature of Probability 
and Statistics

Education, Learning, and Testing
Piano Lessons Improve Math Ability, 30

Medicine, Clinical Studies,
and Experiments
Anger and Snap Judgments, 30
Beneficial Bacteria, 27
Caffeine and Health, 28
Hostile Children Fight Unemployment, 30
Smoking and Criminal Behavior, 30

Sports, Exercise, and Fitness
ACL Tears in Collegiate Soccer Players, 30

C H A P T E R  2
Frequency Distributions 
and Graphs

Buildings and Structures
Heights of Tall Buildings, 76

Business, Management, 
and Work
Amusement Park Jobs, 88
Bank Failures in the United States, 88
Career Changes, 88
Job Aptitude Test, 88
Length of Employee Service, 58
Minimum Wage, 87
Trust in Internet Information, 43

Unemployment Rates, 79
Workers Switch Jobs When Economy

Improves, 78
Working Woman, 88

Demographics, Population
Characteristics, and Surveys
Distribution of Blood Types, 36
How People Get Their News, 87
Internet Connections, 77
Leading Cause of Death, 76
Tobacco Consumption, 78
Wealthiest People in the U.S., 44

Economics and Investment
Distribution of Assets, 78
Selling Prices of Homes, 57

Education, Learning, and Testing
Do Students Need Summer Development?, 58
GRE Scores at Top-Ranked Engineering

Schools, 44
Making the Grade, 59

Environmental Sciences, 
the Earth, and Space
Air Quality, 58
Charging Elephant Speeds, 44
Components of the Earth’s Crust, 78
Energy Consumption, 44
Heights of Alaskan Volcanoes, 45
Nuclear Power Reactors, 78
Record High Temperatures, 39, 48
Successful Space Launches, 79
The Great Lakes, 91
U.S. National Park Acreage, 45
Unhealthy Days in Cities, 44
World Energy Use, 78

Food, Dining, and Restaurants
Super Bowl Snack Foods, 67

Government, Taxes, Politics,
Public Policy, and Voting
Do Voters Vote?, 78, 88
Presidential Debates, 88

History
Ages of Declaration of Independence Signers, 44
President Ages at Inauguration, 43, 79

Law and Order: Criminal Justice
Car Thefts in Large Cities, 75, 79
Federal Prison Populations, 77
Homicides, 77, 87
Trial-Ready Cases, 87

Manufacturing and Product
Development
Meat Production, 79

Marketing, Sales, and Consumer
Behavior
Changes in Music Sales, 91

Medicine, Clinical Studies,
and Experiments
How Quick Are Dogs?, 58, 59
How Serious Are Hospital Infections?, 34
Outpatient Cardiograms, 73

Public Health and Nutrition
Cereal Calories, 59
Protein Grams in Fast Food, 59

Sports, Exercise, and Fitness
Ball Sales, 87
Home Run Record Breakers, 45
LPGA Scores, 58
NFL Franchise Values, 87
NFL Salaries, 58

The Sciences
BUN Count?, 87
Common Herb Heights, 44
Nobel Prizes in Physiology or Medicine, 80
Pumpkin Production, 91
Twenty Days of Plant Growth, 79

Transportation
Automobile Fuel Efficiency, 58
Cost of Bad Roads, 87
MPGs for SUVs, 41
Miles Employees Drive to Work, 35
Speed Limits and Fatalities, 44
Turnpike Costs, 64
Turnpike Use, 65

Travel and Leisure
Airline Departures, 78
Museum Visitors, 88
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xxiv Index of Applications

Nonstop Flights, 79
Reasons We Travel, 78
Roller Coaster Mania, 77
Top 10 Airlines, 79

C H A P T E R  3
Data Description

Buildings and Structures
Deficient Bridges in U.S. States, 130
Heights of Tall Buildings, 129
Suspension Bridges, 131
Water-Line Breaks, 106

Business, Management, 
and Work
Annual Chocolate Sales, 99
Coal Employees in Pennsylvania, 104
Commissions Earned, 112
Hours Worked, 165
Net Worth of Corporations, 111
Noisy Workplace, 156
Top-Paid CEOS, 110

Demographics, Population
Characteristics, and Surveys
Ages of U.S. Residents, 169
Wealthiest People, 110
Weights of Fifth-Grade Boys, 145

Economics and Investment
Investment Earnings, 164

Education, Learning, and Testing
Achievement Test Scores, 145
Exam Scores, 111, 130
Grade-Point Averages, 110
Internet Info, 163
Public School Suspensions, 110
Student Majors, 105
Teacher Salaries, 109
Work Hours for College Faculty, 132

Entertainment
Broadway Productions, 158

Environmental Sciences, the Earth,
and Space
Cloudy Days, 102
Earthquake Strengths, 110
Heights of the Highest Waterfalls, 110
Hurricane Damage, 146
Inches of Snow, 158
Licensed Nuclear Reactors, 104
Precipitation and High Temperatures, 129
Rise in Tides, 163
Size of Dams, 158
Size of Islands, 163
Size of U.S. States, 129
Space Shuttle Voyages, 103
Tornadoes 102, 158
Unhealthy Days in Cities, 158

Food, Dining, and Restaurants
Citrus Fruit Consumption, 132

Government, Taxes, Politics, 
Public Policy, and Voting
Cigarette Taxes, 129
Congressional Bills, 157

Law and Order: Criminal Justice
Burglaries at Pennsylvania 

Universities, 110
Identity Theft, 110
Murder Rates, 130
Murders in Cities, 111, 130
Police Force Sizes, 157

Manufacturing and Product
Development
Battery Lives, 130, 131, 163
Comparison of Outdoor Paint, 115
Copier Service Calls, 112
Lightbulb Lifetimes, 111, 130

Marketing, Sales, and Consumer
Behavior
Ages of Consumers, 132
Average Cost of Smoking, 168
Average Cost of Weddings, 168
Cost per Load of Laundry Detergents, 

112, 130
European Auto Sales, 121
Hardcover Bestsellers, 129
Radio Listeners, 163

Medicine, Clinical Studies, and
Experiments
HDL Dosages, 144

Psychology and Human Behavior
Reaction Times, 130

Public Health and Nutrition
Blood Pressure in Older Adults, 128
Fat Grams, 112
Number of Cavities, 164
Serum Cholesterol Levels, 132
Sodium Content of Cheese, 154
Systolic Blood Pressure, 137

Sports, Exercise, and Fitness
LPGA Scores, 111
NFL Salaries, 164

Transportation
Airplane Speeds, 145
Automobile Fuel Efficiency, 111, 130
Fuel Capacity, 164
Fuel Costs, 129
Traffic Fatalities, 111

Travel and Leisure
Days Off Per Year, 98
How Many Hotel Rooms Are There?, 101
Vacation Days, 158

C H A P T E R  4
Probability and Counting
Rules

Business, Management, and Work
Postal Workers Bitten by Dogs, 187
Postcollege Plans, 186

Demographics, Population
Characteristics, and Surveys
Distribution of Blood Types, 182, 213
Distribution of CEO Ages, 188
Education Level and Smoking, 230
Education of Wage Earners, 210
Family Structures, 186
Health Insurance Coverage for Children, 209
Male Color Blindness, 201
Marital Status of Women, 211
Survey on Space Exploration Expenditures, 187
Survey on Women in the Military, 205

Education, Learning, and Testing
College Courses, 210
College Degrees, 186
Doctoral Assistantships, 211
Reading to Children, 211

Entertainment
Cable Channel Programming, 195

Environmental Sciences, the Earth,
and Space
Endangered Species, 194

Food, Dining, and Restaurants
Pizza and Salads, 210

Government, Taxes, Politics, Public
Policy, and Voting
Federal Government Revenue, 187
Poverty and the Federal Government, 209
Senate Partisanship, 227

History 
Signers of the Declaration of

Independence, 227

Law and Order: Criminal Justice
Automobile Thefts, 210
Guilty or Innocent?, 208
Gun Licensing, 186
Murder Cases and Weapons, 209
Prison Populations, 187, 209, 210

Manufacturing and Product
Development
Garage Door Openers, 220
Types of Paint, 213
Utility Patents, 211

Marketing, Sales, and Consumer
Behavior
Automobile Insurance, 210
Door-to-Door Sales, 195
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Homeowner’s and Automobile Insurance, 203
Tie Sales, 208

Medicine, Clinical Studies,
and Experiments
Effectiveness of Vaccine, 229
Hospital Stays for Maternity Patients, 182
Length of Hospital Stays, 195
Medical Tests on Emergency Patients, 195
Pain Relievers, 193
Toddler Immunizations, 211

Psychology and Human Behavior
Drunk Driving, 192
Parent Flattery, 187
Survey on Stress, 201

Public Health and Nutrition
Chronic Sinusitis, 230
Quality and Healthfulness of Diet, 229

Sports, Exercise, and Fitness
Bicycle Helmets, 230
Distribution of Medals at the 2000

Summer Olympics, 211
Licensed Sports Apparel, 209
MLS Players, 209

Transportation
Fatal Accidents, 211
Seat Belt Use, 209

Travel and Leisure
Borrowing Books, 229
Country Club Activities, 210
Health Club Memberships, 230

C H A P T E R  5
Discrete Probability 
Distributions

Business, Management, and Work
Bond Investment, 251
Federal Government Employee 

E-mail Use, 264
Job Elimination, 264
Number of Credit Cards, 253

Demographics, Population
Characteristics, and Surveys
Driving Ages, 280
Number of Bedrooms, 253
Social Security Recipients, 264
Survey of High School Seniors, 264
Survey on Answering Machine

Ownership, 264
Survey on Bathing Pets, 264
Survey on Doctor Visits, 258
Survey on Fear of Being Home Alone 

at Night, 260
Survey on Internet Awareness, 264
Survey on Teen Employment, 259

Education, Learning, and Testing
College Educations and Business World

Success, 263
Commercials During Children’s 

TV Programs, 253
Dropping College Courses, 243
Drug Calculation Test, 280

Entertainment
CD Players, 264
Internet Access, 264
Number of Radios per Household, 279
Number of Televisions per Household, 253
On Hold for Talk Radio, 249

Environmental Sciences, the Earth,
and Space
Household Wood Burning, 280

Food, Dining, and Restaurants
Pizza Deliveries, 253
Pizza for Breakfast, 280
Restaurant Smoking, 264
Unsanitary Restaurants, 262

Government, Taxes, Politics, Public
Policy, and Voting
Poverty and the Federal Government, 264

Law and Order: Criminal Justice
Burglar Alarms, 263
Emergency Calls, 279
Health Care Fraud, 263
Number of Robberies, 276
Survey on Concern for Criminals, 263
U.S. Police Chiefs and the Death Penalty, 280
Victims of Violent Crime, 264

Manufacturing and Product
Development
Defective Batteries, 276
Defective Calculators, 277
Defective Keyboards, 277
Defective Transistors, 253
Defective Typewriters, 277
VCR Quality Control, 277, 280

Marketing, Sales, and Consumer
Behavior
Book Purchases, 263
Chain Saw Rental, 241
Mail-Order Sales, 277
Number of Prescriptions Filled, 276
Refrigerator Sales, 253
Suit Sales, 253

Medicine, Clinical Studies,
and Experiments
CPR Enrollment, 253
Drug Dizziness, 280
Likelihood of Twins, 262

Public Health and Nutrition
Healthy Weight and Stroke Risk

Reduction, 263

Kidney Problems and Three Mile Island, 252
Poison Control Center Calls, 277

The Sciences
Genetic Traits, 280
Mendel’s Theory, 276

Transportation
Boating Accidents, 280
Drunk Driving, 260
Emissions Inspections, 277
Safety Violations for 18-Wheelers, 276
Train Rides to Work, 280

Travel and Leisure
Number of Trips of Five Nights or More, 247
Outdoor Regatta, 279
Watching Fireworks, 264

C H A P T E R  6
The Normal Distribution

Business, Management, and Work
Annual Salaries in Pennsylvania, 330
Salaries for Actuaries, 339
Salaries for Auto Mechanics, 339
Working on a Computer, 308

Demographics, Population
Characteristics, and Surveys
Amount of Laundry Washed Each Year, 330
CEO Ages, 316
Female Elementary School Teachers, 338
Female Scientists and Engineers, 338
Life Expectancies, 331
Older Americans in Florida, 340
Personal Computers, 337
Telephone Answering Machines, 338
U.S. Population, 340
Water Use, 330
Worker Ages, 330, 331

Education, Learning, and Testing
College Education, 337, 338
College Enrollment, 340
Doctoral Student Salaries, 316
Enrollment in Personal Finance Course, 340
Exam Scores, 319
High School Competency Test, 318
Mensa Qualification, 316
Professors’ Salaries, 316
Reading Improvement Program, 317
SAT Scores, 316, 318, 330
School Enrollment, 330, 337
Teacher Salaries, 316, 330
Time to Complete an Exam, 330

Entertainment
Admission Charges for Movies, 316
Box Office Revenues, 319
Drive-in Movies, 319
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Hours that Children Watch Television, 325
Library Branches, 302
Theater No-Shows, 337

Environmental Sciences, the Earth,
and Space
Average Precipitation, 340
Glass Garbage Generation, 329
Heights of Active Volcanoes, 340
Lake Temperatures, 317
Monthly Newspaper Recycling, 308

Food, Dining, and Restaurants
Meat Consumption, 327
Price of Bacon, 330
Sodium in Frozen Food, 330
Waiting to be Seated, 317

Government, Taxes, Politics, Public
Policy, and Voting
Cigarette Taxes, 319
Itemized Charitable Contributions, 317

Law and Order: Criminal Justice
Police Academy Qualification, 311
Population in U.S. Jails, 316
Security Officer Stress Tolerance, 318

Manufacturing and Product
Development
Breaking Strength of Steel Cable, 331
Microwave Oven Lives, 316
Portable CD Player Lifetimes, 340
Technology Inventories, 313
Wristwatch Lifetimes, 318

Marketing, Sales, and Consumer
Behavior
Cost of Dog Ownership, 329
Cost of Groceries, 318
Cost of Personal Computers, 317
Credit Card Debt, 317
Family Incomes, 297
Home Values, 331
New Home Prices, 317
New Home Sizes, 317
Product Marketing, 318

Medicine, Clinical Studies,
and Experiments
Emergency Call Response Time, 310
Length of Hospital Stays, 318

Public Health and Nutrition
Chocolate Bar Calories, 316
Cholesterol Content, 331
Systolic Blood Pressure, 312, 331
Weights of 15-Year-Old Men, 330
Youth Smoking, 337

Sports, Exercise, and Fitness
Batting Averages, 335
Number of Baseball Games Played, 314
Number of Runs Made, 319
Race Times, 317

Transportation
Ages of Amtrak Passenger Cars, 318
Ages of Automobiles, 326
Car Loan Rates, 340
Commute Time to Work, 317
Reading While Driving, 334
Speed Limits, 339
Used Car Prices, 318

Travel and Leisure
Mountain Climbing, 337
Museum Visits, 317
Suitcase Weights, 340
Used Boat Prices, 317
Widowed Bowlers, 334

C H A P T E R  7
Confidence Intervals
and Sample Size

Business, Management, and Work
Dog Bites for Postal Workers, 385
Salaries for Actuaries, 358

Demographics, Population
Characteristics, and Surveys
Cremation Costs, 385
Dead Presidents, 381
Heights of Men, 375
Heights of Police, 386
Home Computers, 372
Home Fires Started by Candles, 364
Number of Farms, 358
Widows, 375
Work Interruptions, 374

Economics and Investment
Credit Union Assets, 354
Credit Union Incomes, 358
Financial Well-Being, 374
Stock Prices, 382

Education, Learning, and Testing
Ages of College Students, 356, 382
Day Care Center Tuitions, 359
Private Schools, 374
Reading Scores, 358
Teachers’ Salaries, 366, 367, 385
Time on Homework, 359
Time to Correct Term Papers, 358

Entertainment
DVD Players, 374
Television Viewing, 359

Environmental Sciences, the Earth,
and Space
Length of Growing Seasons, 359
Thunderstorm Speeds, 366
Tornadoes in the United States, 374
Travel to Outer Space, 374
Unhealthy Days in Cities, 367

Government, Taxes, Politics, Public
Policy, and Voting
Cigarette Taxes, 366
Fighting U.S. Hunger, 374
Postage Costs, 385
Presidential Travel, 385
Satisfaction with Elected Officials, 386
WomenRepresentatives inStateLegislature,366

Manufacturing and Product
Development
Battery Lives, 382, 386
Kleenex Count, 357
Oil Production, 366

Marketing, Sales, and Consumer
Behavior
Lottery Tickets, 352
Telephone Orders, 382

Medicine, Clinical Studies, 
and Experiments
Health Insurance Coverage for Children, 386
Hospital Noise Levels, 359, 366
Influenza, 373
Male Nurses, 370
Stress Test, 366

Public Health and Nutrition
Calories in Cheese, 382
Carbohydrates in Soft Drinks, 367
Diet Habits, 375
Nicotine Content, 380
Obesity, 374, 375
School Lunches, 374
Sugar Content in Applesauce, 382
Vitamins for Women, 375
Youth Smoking, 374

Sports, Exercise, and Fitness
Baseball Diameters, 386
College Wrestler Weights, 366
Football Player Heart Rates, 367
Golf Averages, 358
Marathon Runners, 385
Paid Baseball Attendance, 358
Sport Drinks, 365

Transportation
Ages of Automobiles, 352
Gasoline Costs, 366
Oil Changes, 382
Tread Depth, 364

Travel and Leisure
Cost of Ski-Lift Tickets, 381
Pleasure Boat Names, 371
Vacation Days, 374, 385
Vacation Sites, 385

C H A P T E R  8
Hypothesis Testing
Buildings and Structures
Heights of Tall Buildings, 427
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Business, Management, and Work
Commute Time to Work, 426
Number of Jobs, 427
Office Space Rent, 427
Revenue of Large Businesses, 414
Salaries for Actuaries, 426, 455
Sick Days, 416
Ski Shop Sales, 453
Starting Salaries for Nurses, 421
Transferring Phone Calls, 446

Demographics, Population
Characteristics, and Surveys
Age of Lifeguards, 411
Average Family Size, 427
Financial Well Being, 435
Heights of 1-Year-Olds, 415
Home Ownership, 434
Replacing $1 Bills with $1 Coins, 431
Soft Drink Consumption, 415
Survey on Answering Machine Ownership, 434
Survey on Call-Waiting Service, 431
Water Consumption, 427
Working Women, 456

Economics and Investment
Stockholdings, 434
Stock Trading, 455

Education, Learning, 
and Testing
Cost of College, 415, 427
Doctoral Students’ Salaries, 414, 435
Dropout Rates for High School 

Seniors, 430
Income of College Parents, 415, 427
Professors’ Salaries, 406
Studying Habits of Freshmen, 453
Substitute Teachers’ Salaries, 421
Teaching Assistants’ Stipends, 427
Variation of Test Scores, 440

Entertainment
Attendance of Musicals, 434
Broadway Productions, 427
Cost of Making a Movie, 427

Environmental Sciences, the Earth,
and Space
Average Summer Temperatures, 456
Farm Sizes, 416
Forest Fires, 445
High Temperatures in Pennsylvania, 446
High Temperatures in the United States, 455
Natural Gas Heat, 434
Park Acreage, 426
Summer Rainfall in the United States, 426
Tornado Deaths, 446
Wind Speed, 412

Law and Order: Criminal Justice
Car Thefts, 413
Federal Prison Populations, 456

Speeding Tickets, 416
Stolen Aircraft, 445

Manufacturing and Product
Development
Breaking Strength of Cable, 416
Nicotine Content of Cigarettes, 425, 442
Paint Drying Times, 456
Soda Bottle Content, 446
Sugar Production, 449

Marketing, Sales, and Consumer
Behavior
Cost of Men’s Athletic Shoes, 407
Cost of Weddings, 415
Credit Card Debt, 414
Credit Card Usage, 435
Home Prices in Pennsylvania, 415
Portable Radio Ownership, 456
Shopping Expenditures, 415
Time Until Indigestion Relief, 456

Medicine, Clinical Studies, 
and Experiments
Cost of Rehabilitation, 408
Doctor Visits, 427
Female Physicians, 434
Outpatient Surgery, 441

Public Health and Nutrition
After-School Snacks, 434
Calories in Doughnuts, 446
Calories in Pancake Syrup, 445
Chocolate Chip Cookie Calories, 427
Eggs and Health, 404
Fat Content of French Fries, 446
Quitting Smoking, 433
Youth Smoking, 435

Sports, Exercise, and Fitness
Burning Calories Playing Tennis, 416
Exercise to Reduce Stress, 434
Football Injuries, 435
Home Run Totals, 446
Joggers’ Oxygen Uptake, 424
Tennis Fans, 456
Weights of Football Players, 446, 456

The Sciences
Hog Weights, 450
Peanut Production in Virginia, 415
Plant Leaf Lengths, 456

Transportation
Car Inspection Times, 444
Fatal Accidents, 434
Gas Mileage, 445, 452
Stopping Distances, 415
Tire Inflation, 456
Transmission Service, 416

Travel and Leisure
Age of Commercial Jets, 414
Borrowing Library Books, 435

Bus Trips to Niagara Falls, 453
Computer Hobbies, 434
Fuel Consumption, 456
Hotel Room Cost, 414
National Park Attendance, 456
River Course Canoe Times, 453
Time Reading the Daily Newspaper, 453

C H A P T E R  9
Testing the Difference
Between Two Means, Two
Variables, and Two
Proportions

Buildings and Structures
Heights of Tall Buildings, 484

Business, Management, and Work
Dog Bites for Postal Workers, 515
Percentage of Female Workers, 515
Phone Calls at Work, 492
Sick Days, 506, 519

Demographics, Population
Characteristics, and Surveys
Bird Ownership, 520
County Size in Indiana and Iowa, 484
Desire to Be Rich, 515
Dog Ownership, 515
Farm Sizes, 488
Female Cashiers and Servers, 515
Heights of 9-Year-Olds, 472
Home Prices, 472
Survey on Inevitability of War, 515
Volunteer Work of College Students, 493

Education, Learning, and Testing
ACT Scores, 472
Ages of College Students, 473
College Education, 515
Cyber School Enrollment, 493
Elementary School Teacher Salaries, 484
Exam Scores at Private and Public Schools, 474
Female Science Majors, 472, 473
Improvement of Vocabulary, 520
Improving Study Habits, 506
Lecture versus Computer-Assisted

Instruction, 515
Medical School Enrollments, 493
Per Pupil Expenditures, 519
Reducing Errors in Grammar, 506
Skipping School, 519
Soft Drinks in School, 519
Teachers’ Salaries, 519
Tuition Costs for Medical School, 484
Tuition Costs in New England, 493
Undergraduate Financial Aid, 514

Environmental Sciences, the Earth,
and Space
Air Quality, 505
Average Temperatures, 519
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Foggy Days, 520
Lengths of Major U.S. Rivers, 471

Government, Taxes, Politics, 
Public Policy, and Voting
Assessed Land Values, 492, 507
IRS Tax Return Help, 493
Partisan Support of Salary Increase Bill, 515
Tax-Exempt Properties, 483

Law and Order: Criminal Justice
Death Penalty, 515
Legal Costs, 506
Missing Persons, 493

Manufacturing and Product
Development
Automobile Part Production, 520
Battery Voltage, 473
Nicotine Content of Cigarettes, 473
Vacuum Cleaner Weights, 485

Marketing, Sales, and Consumer
Behavior
Credit Card Debt, 473
Credit Card Use, 515

Medicine, Clinical Studies,
and Experiments
Coping with MS, 472
Day Care Centers, 493
Heart Rates of Smokers, 480
Hospital Stays for Maternity Patients, 493
Improving Attitudes About Exercise, 472
Mice in a Maze, 493
Noise Levels in Hospitals, 472, 484, 519
Pulse Rates of Identical Twins, 506
Pulse Rates of Smokers and 

Nonsmokers, 472
Salaries of Nurses, 490, 492
Sleeping Brain?, 523
Stress Hormones and Health, 523
Vaccination Rates in Nursing Homes, 511
Waiting Time to See a Doctor, 480

Public Health and Nutrition
Calories in Ice Cream, 484
Carbohydrates in Candy, 484
Cholesterol Levels, 501
Government Control of Health Care, 512
Smoking and Health Care, 514

Sports, Exercise, and Fitness
College Sports Offerings, 468
Exercise Attitudes, 506
Heights of Baseball Players, 519
Money Spent on College Sports, 472
NFL Salaries, 493
Vitamin for Increased Strength, 499
Weights of Running Shoes, 485

Transportation
Automatic Transmissions, 482
Seat Belt Use, 515
Speeding on the Interstate, 519

Student Cars, 515
Taxi Miles, 473
Turnpike and Expressway Travel, 484

Travel and Leisure
Airport Passengers, 481
Driving for Pleasure, 519
Fiction Bestsellers, 483
Hotel Room Cost, 467
Leisure Time, 515
Movie Ticket Costs, 493
Playing the Slots, 484
Visiting Disney World and Disneyland, 515

C H A P T E R  10
Correlation and Regression

Buildings and Structures
Tall Buildings, 544, 552

Business, Management, and Work
Employee Age and Sick Days, 543, 552, 577
Typing Speed and Word Processing, 577

Demographics, Population
Characteristics, and Surveys
Age and Children, 577
Distribution of Population in U.S.

Cities, 543, 552

Economics and Investment
Age and Net Worth, 553
Monthly Rent, 543, 552

Education, Learning, and Testing
Absences and Final Grades, 531, 553
Alumni Contributions, 543, 552
Income of College Graduates, 572
Math and Money, 571
State Boards for Nurses, 568

Environmental Sciences, the Earth,
and Space
Average Temperature and

Precipitation, 543, 552
Emergency Calls and Temperature, 543, 552
Forest Fires, 543, 551
Tornado Deaths, 543, 552

Law and Order: Criminal Justice
Larceny and Vandalism, 543, 552

Manufacturing and Product
Development
Assembly Line Production, 572
Coal Production, 553
Copy Machine Costs, 562
Cows and Milk Production, 577

Marketing, Sales, and Consumer
Behavior
Product Sales, 579
Selling Price of Farms, 572

Medicine, Clinical Studies, 
and Experiments
Day Care Centers, 577
Drug Prices, 542, 551, 552
Fathers’ and Sons’ Weights, 553
Fireworks and Injuries, 552
Hospital Beds, 544, 552
Systolic Blood Pressure, 530, 572

Public Health and Nutrition
Calories and Cholesterol, 544, 552
Protein and Diastolic Blood Pressure, 577
Smoking and Lung Damage, 552

Sports, Exercise, and Fitness
Age and Exercise, 542, 551
Exercise and Milk, 532
Hall of Fame Pitchers’ Wins and

Strikeouts, 544, 552
Hits and Strikeouts, 577
Pass Attempts, 543, 552

Transportation
Driver’s Age and Accidents, 577
Stopping Distances, 541

Travel and Leisure
Television Viewers, 553

C H A P T E R  11
Other Chi-Square Tests

Business, Management, and Work
Combatting Midday Drowsiness, 593
Mothers Working Outside the Home, 607
Retired Senior Executives Return to Work, 588
Work Force Distribution, 607

Demographics, Population
Characteristics, and Surveys
Alcohol and Gender, 601
College Education and Place of Residence, 600
Distribution of Age in Pennsylvania

and Ohio, 606
Female Students Working, 614
High School Seniors Driving to School, 603
Marital Status of U.S. Adults, 613
Organ Donation, 607
Pet Ownership and Annual Income, 606
Parents in the Home, 593
Women in the Military, 606

Economics and Investment
Credit Union Loans, 594
Lump-Sum Pension Investment, 613

Education, Learning, and Testing
Ecology Club Membership, 589
Education Level and Health Insurance, 594
Information Gathering and Educational

Background, 606

Entertainment
Movie Rental and Age, 606
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Environmental Sciences, the Earth,
and Space
Carbon Emissions, 594
Government Funding of NASA, 594
Satellite Dishes in Restricted Areas, 605

Food, Dining, and Restaurants
Ballpark Snacks and Gender, 607
M&M Color Distribution, 617
Skittles Color Distribution, 592

Government, Taxes, Politics, Public
Policy, and Voting
Composition of State Legislatures, 606

Law and Order: Criminal Justice
Attorney Practices, 606
Federal Prison Populations, 594
Gun Sales, 613
Pro Bono Work for Lawyers, 608
State Prison Populations, 594

Manufacturing and Product
Development
Injuries on Monkey Bars, 608

Marketing, Sales, and Consumer
Behavior
Favorite Day to Shop?, 613
Grocery Lists, 608
Number of Ads in Media, 606
Participation in Market Research Survey, 607
Paying for Prescriptions, 594
Payment Preferences, 594, 614
U.S. Car Sales, 593, 613

Medicine, Clinical Studies,
and Experiments
Anger Control, 614
Effectiveness of New Drug, 607
Fathers in the Delivery Room, 608
Risk of Injury for Males and Females, 614

Public Health and Nutrition
Genetically Modified Food, 594

Sports, Exercise, and Fitness
Joggers and Nutritional Supplements, 606
Youth Physical Fitness, 607

Transportation
Automobile Ages, 593
Labeling Tires by Fuel Efficiency, 613
Speeding and State of Residence, 606

Travel and Leisure
Recreational Reading and Gender, 607
Thanksgiving Travel, 608

C H A P T E R  12
Analysis of Variance

Buildings and Structures
Lengths of Suspension Bridges, 634
Lengths of U.S. Bridges, 652

Demographics, Population
Characteristics, and Surveys
Number of Farms, 635
Perceptions of Color and Intelligence, 633
U.S. City Populations, 635

Education, Learning, and Testing
Alternative Education, 636
Enrollment in Public Postsecondary

Institutions, 634
Expenditures Per Pupil, 635
Math Anxiety, 653
Police and School Incidents, 653

Food, Dining, and Restaurants
Wine Prices, 652

Manufacturing and Product
Development
Digital Camera Weights, 652
Microwave Oven Prices, 635
Paint Lifetimes, 646
Time to Build Homes, 646

Marketing, Sales, and Consumer
Behavior
Automobile Sales Techniques, 644
Effectiveness of Advertising, 645
Sales of Pools, Spas, and Saunas, 646

Medicine, Clinical Studies,
and Experiments
Effects of Diet and Exercise on Glucose

Level, 653
Effects of Diet and Time of Day on Sodium

Level, 646
Techniques to Lower Blood Pressure, 622

Public Health and Nutrition
Adult Children of Alcoholics, 655, 656
Carbohydrate Content of Cereals, 652
Fat Content of Pizza, 652
Fiber Content of Foods, 634
Iron Content of Foods, 652
Sodium Content of Foods, 634

Sports, Exercise, and Fitness
Outdoor Survival Training Programs, 646
Weight Gains of Athletes, 634

Transportation
Commuting Times, 635
Gasoline Type and Consumption, 639
Toll Road Employees, 622

C H A P T E R  13
Nonparametric Statistics

Business, Management, 
and Work
Bright Lighting and Sick Days, 700
Employee Absences, 696
Employee Productivity, 675
Job Satisfaction, 675

Job Offers for Chemical Engineers, 685
Retired Employees, 695
Salaries for Men and Women, 680
Unemployed People Actively Seeking

Employment, 686

Economics and Investment
Median Cost per Pound of Beef, 668
Natural Gas Costs, 669

Education, Learning, and Testing
Cost of Textbooks, 700
Cyber School Enrollment, 668, 695
Evaluating Reasoning Skills, 669
Exam Scores, 701
Homework Exercises and Exam 

Score, 700
IQ Exam, 696
Random Exam Answers?, 696
Rating of Textbooks, 688
Students’ Opinions on Lengthening the

School Year, 669
Working Students, 701

Entertainment
Music Video Rankings, 695
Summer Theater Actors, 695
Television Viewers, 669, 700

Environmental Sciences, the Earth,
and Space
Clean Air Standards, 668
Deaths in the United States Due to Severe

Weather, 669, 695
Heights of Tall Trees, 694
Heights of Waterfalls, 684
Median Height of Waves, 668
Record High Temperatures, 700
Tornadoes and High Temperatures in 

the U.S., 695
Wet Days in Yosemite National Park, 699

Government, Taxes, Politics, 
Public Policy, and Voting
Presidential and Vice Presidential 

Debates, 680

Law and Order: Criminal Justice
Length of Prison Sentences, 674
Maximum Sentence Length and Time

Served, 695
Number of Crimes per Week, 686
Shoplifting and Security Officers, 676

Manufacturing and Product
Development
Assembly Times, 675
Breaking Strength of Rope, 700
Defective Items Manufactured, 696
Lifetime of Rubber Washers, 665
Lifetime of Truck Tires, 700
Routine Maintenance and Defective 

Parts, 669
Video Game Lifetimes, 675
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Marketing, Sales, and Consumer
Behavior
Grocery Store Shoppers, 696
Lawn Mower Costs, 685
Printer Costs, 685
Product Advertisement and Sales, 648
Snow Cone Sales, 664

Medicine, Clinical Studies,
and Experiments
Ages of People Enrolled in a Drug Abuse

Program, 693
Diet and Learning in Rats, 700
Diet Medication and Weight, 669
Drug Prices, 680, 681, 695
Drug Side Effects, 663
Ear Infections in Swimmers, 666
Effects of Pill on Appetite, 669
First Aid Instruction, 686
Hormones and Weight Gain in Hogs, 700
Measuring Sodium Content in Blood, 669
Pain Medication Effectiveness, 680

Psychology and Human Behavior
Marital Compatibility, 681
Self-Esteem and Birth Order, 685

C H A P T E R  14
Sampling and Simulation

Law and Order: Criminal Justice
State Governors on Capital Punishment, 711

Medicine, Clinical Studies, and
Experiments
Bread and Weight Gain, 718

Government, Taxes, Politics, Public
Policy, and Voting
Electoral Votes, 719, 720

Food, Dining, and Restaurants
Smoking in Restaurants, 725

Public Health and Nutrition
Calories in Cereals, 685
Carbohydrates in Food, 685
Number of Cavities, 696
Potassium in Breakfast Drinks, 682
Sodium Content of Microwave 

Dinners, 685
School Lunch Calories, 674

Sports, Exercise, and Fitness
Distribution of Medals at the 2000 Summer

Olympics, 703
Game Attendance, 668
Hunting Accidents, 675
Obstacle Course Completion Times, 672
Skiing Conditions, 696
Weight Loss and Exercise, 669

Transportation
Automobile Stopping Distances, 675
Commuter Train Passengers, 692
Fuel Efficiency of Automobiles, 700
Gasoline Costs, 695
Jetplane Storage and Repair, 674
Subway and Commuter Rail 

Passengers, 695
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