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PREFACE

Welcome to Elementary Statistics: Picturing the World, Seventh
Edition. You will find that this textbook is written with a balance
of rigor and simplicity. It combines step-by-step instruction,
real-life examples and exercises, carefully developed features,
and technology that makes statistics accessible to all.

I am grateful for the overwhelming acceptance of the first
six editions. It is gratifying to know that my vision of combining
theory, pedagogy, and design to exemplify how statistics is used
to picture and describe the world has helped students learn
about statistics and make informed decisions.

The goal of the Seventh Edition was a thorough update of the
key features, examples, and exercises:

Examples This edition has 213 examples, over 60% of which
are new or revised. Also, several of the examples now show an
alternate solution or a check using technology.

Technology Examples In addition to showing screen
displays from Minitab®, Excel®, and the TI-84 Plus, this edition
also shows screen displays from StatCrunch®.

Try It Yourself Over 40% of the 213 Try It Yourself exercises
are new or revised.

Picturing the World Over 50% of these are new or revised.

Tech Tips New to this edition are technology tips that appear
in most sections. These tips show how to use Minitab, Excel, the
TI-84 Plus, or StatCrunch to solve a problem.

Exercises Over 40% of the more than 2300 exercises are new
or revised.

Extensive Chapter Feature Updates Over 60% of the
following key features are new or revised, making this edition
fresh and relevant to today’s students:

e Where You've Been and Where You're Going

e Uses and Abuses: Statistics in the Real World

e Real Statistics—Real Decisions: Putting it all together

e Chapter Technology Project

Revised Content Here is a summary of the content changes.

e Section 1.1 now has more discussion about populations
and samples, how to identify them, and their relationships
to parameters and statistics. Also, the Venn Diagrams
have been redrawn to use clearer labeling to help students
distinguish between a population and a sample.

e In Section 1.3, the figure depicting systemic sampling
has been redrawn to more clearly depict the sampling
process.

e Section 2.1 now has more discussion of class widths and
open-ended classes. Also, a figure showing a histogram
and its corresponding frequency polygon was added after
Example 4.

e In Section 2.4, Example 9 was rewritten to explain the use
of an open-ended class.

e Section 2.5 now has a Study Tip discussing outliers and
modified box-and-whisker plots. On pages 146 and 147,
students are shown how to create modified box-and-
whisker plots using technology.

e In Section 3.1, the solutions to the examples were rewritten
to explain why a formula was chosen to find a probability.

e In Chapter 5, in addition to using a table, examples were
revised and Tech Tips were added to show how to find areas
or probabilities using technology.

e In Chapter 6, in addition to using a table, examples were
revised and Tech Tips were added to show how to find
critical values using technology. Also, the exercises in this
chapter were revised to ask more conceptual questions.

e Section 6.2 now has more explanation about why the
t-distribution is needed when o is unknown. Also, the
flowchart on page 336 was revised to illustrate when it is not
possible to use the normal distribution or the ¢-distribution
to construct a confidence interval.

e In Chapters 7-9, in addition to using a table, examples
were revised and Tech Tips were added to show how to find
P-values and critical values using technology.

e Section 8.2 now shows the formula for the number of
degrees of freedom for the t-test often used by technology.

¢ InSection 9.1, the requirements to use a correlation coefficient
r to make an inference about a population have been revised.

Guiding Student Learning

Where You’ve Been and Where You’re Going Each
chapter begins with a two-page visual description of a real-life
problem. Where You've Been connects the chapter to topics
learned in earlier chapters. Where You're Going gives students
an overview of the chapter.

What You Should Learn Each section is organized by
learning objectives, presented in everyday language in What You
Should Learn. The same objectives are then used as subsection
titles throughout the section.

Definitions and Formulas are clearly presented in
easy-to-locate boxes. They are often followed by Guidelines,
which explain /n Words and In Symbols how to apply the
formula or understand the definition.

Margin Features help reinforce understanding:

e Study Tips show how to read a table, interpret a result,
help drive home an important interpretation, or connect
different concepts.

e Tech Tips show how to use Minitab, Excel, the TI-84 Plus,
or StatCrunch to solve a problem.

e Picturing the World is a “mini case study” in each section
that illustrates the important concept or concepts of the
section. Each Picturing the World concludes with a question
and can be used for general class discussion or group work.



Examples and Exercises

Examples Every concept in the text is clearly illustrated
with one or more step-by-step examples. Most examples have
an interpretation step that shows the student how the solution
may be interpreted within the real-life context of the example
and promotes critical thinking and writing skills. Each example,
which is numbered and titled for easy reference, is followed
by a similar exercise called Try It Yourself so students can
immediately practice the skill learned. The answers to these
exercises are in the back of the book, and the worked-out
solutions are in the Student’s Solutions Manual available in
MyLab Statistics.

Technology Examples Many sections contain an example
that shows how technology can be used to calculate formulas,
perform tests, or display data. Screen displays from Minitab,
Excel, the TI-84 Plus, and StatCrunch are shown. Additional
screen displays are presented at the ends of selected chapters,
and detailed instructions are given in separate technology
manuals available in MyLab Statistics.

Exercises The exercises give students practice in performing
calculations, making decisions, providing explanations, and
applying results to a real-life setting. The section exercises are
divided into three parts:

¢ Building Basic Skills and Vocabulary are short answer,
true or false, and vocabulary exercises carefully written to
nurture student understanding.

e Using and Interpreting Concepts are skill or word
problems that move from basic skill development to more
challenging and interpretive problems.

¢ Extending Concepts go beyond the material presented in
the section. They tend to be more challenging and are not
required as prerequisites for subsequent sections.

Technology Answers Answers in the back of the book are
found using calculations by hand and by tables. Answers found
using technology (usually the TI-84 Plus) are also included when
there are discrepancies due to rounding.

Review and Assessment

Chapter Summary Each chapter concludes with a Chapter
Summary that answers the question What did you learn? The
objectives listed are correlated to Examples in the section as
well as to the Review Exercises.

Chapter Review Exercises A set of Review Exercises
follows each Chapter Summary. The order of the exercises
follows the chapter organization. Answers to all odd-numbered
exercises are given in the back of the book.

Chapter Quizzes Each chapter has a Chapter Quiz. The
answers to all quiz questions are provided in the back of the
book. For additional help, see the step-by-step video solutions
available in MyLab Statistics.

Chapter Tests Each chapter has a Chapter Test. The
questions are in random order.

Cumulative Review There is a Cumulative Review after
Chapters 2, 5, 8, and 10. Exercises in the Cumulative Review are
in random order and may incorporate multiple ideas. Answers
to all odd-numbered exercises are given in the back of the book.

10

Statistics in the Real World

Uses and Abuses: Statistics in the Real World Each
chapter discusses how statistical techniques should be used,
while cautioning students about common abuses. The discussion
includes ethics, where appropriate. Exercises help students apply
their knowledge.

Applet Activities Selected sections contain activities
that encourage interactive investigation of concepts in the
lesson with exercises that ask students to draw conclusions.
The applets are available in MyLab Statistics and at
www.pearsonglobaleditions.com/larson.

Chapter Case Study Each chapter has a full-page Case
Study featuring actual data from a real-world context and
questions that illustrate the important concepts of the chapter.

Real Statistics - Real Decisions: Putting it all together
This feature encourages students to think critically and make
informed decisions about real-world data. Exercises guide
students from interpretation to drawing of conclusions.

Chapter Technology Project Each chapter has a
Technology project using Minitab, Excel, and the TI-84 Plus
that gives students insight into how technology is used to handle
large data sets or real-life questions.

Versatile Course Coverage The table of contents was
developed to give instructors many options. For instance, the
Extending Concepts exercises, applet activities, Real Statistics—
Real Decisions, and Uses and Abuses provide sufficient content
for the text to be used in a two-semester course. More commonly,
I expect the text to be used in a three-credit semester course or a
four-credit semester course that includes a lab component. In such
cases, instructors will have to pare down the text’s 46 sections.

Graphical Approach As with most introductory
statistics texts, this text begins the descriptive statistics chapter
(Chapter 2) with a discussion of different ways to display data
graphically. A difference between this text and many others is
that it continues to incorporate the graphical display of data
throughout the text. For example, see the use of stem-and-leaf
plots to display data on page 409. This emphasis on graphical
displays is beneficial to all students, especially those utilizing
visual learning strategies.

Balanced Approach The text strikes a balance among
computation, decision making, and conceptual understanding.
I have provided many Examples, Exercises, and Try It Yourself
exercises that go beyond mere computation.

Variety of Real-Life Applications 1 have chosen
real-life applications that are representative of the majors of
students taking introductory statistics courses. I want statistics to
come alive and appear relevant to students so they understand
the importance of and rationale for studying statistics. I wanted
the applications to be authentic—but they also need to be
accessible. See the Index of Applications on page 16.

Data Sets and Source Lines The data sets in the book
were chosen for interest, variety, and their ability to illustrate
concepts. Most of the 250-plus data sets contain real data with



source lines. The remaining data sets contain simulated data that
are representative of real-life situations. All data sets containing
20 or more entries are available in a variety of formats in MyLab™
Statistics. In the exercise sets, the data sets that are available
electronically are indicated by the icon .

Flexible Technology Although most formulas in the
book are illustrated with “hand” calculations, I assume that
most students have access to some form of technology, such
as Minitab, Excel, StatCrunch, or the TI-84 Plus. Because
technology varies widely, the text is flexible. It can be used in
courses with no more technology than a scientific calculator — or
it can be used in courses that require sophisticated technology
tools. Whatever your use of technology, I am sure you agree with
me that the goal of the course is not computation. Rather, it is to
help students gain an understanding of the basic concepts and
uses of statistics.

Prerequisites Algebraic manipulations are kept to a
minimum—often I display informal versions of formulas using
words in place of or in addition to variables.

Choice of Tables My experience has shown that students
find a cumulative distribution function (CDF) table easier to
use than a “0-to-z” table. Using the CDF table to find the area
under the standard normal curve is a topic of Section 5.1 on
pages 259-263. Because some teachers prefer to use the “0-to-z”
table, an alternative presentation of this topic is provided in
Appendix A.

Page Layout Statistics instruction is more accessible when
it is carefully formatted on each page with a consistent open
layout. This text is the first college-level statistics book to be
written so that, when possible, its features are not split from one
page to the next. Although this process requires extra planning,
the result is a presentation that is clean and clear.

MAA, AMATYC, NCTM Standards This text answers
the call for a student-friendly text that emphasizes the uses of
statistics. My goal is not to produce statisticians but to produce
informed consumers of statistical reports. For this reason,
I have included exercises that require students to interpret
results, provide written explanations, find patterns, and make
decisions.

GAISE Recommendations Funded by the American
Statistical Association, the Guidelines for Assessment and
Instruction in Statistics Education (GAISE) Project developed
six recommendations for teaching introductory statistics in a
college course. These recommendations are:
e Emphasize statistical literacy and develop statistical
thinking.
e Use real data.
e Stress conceptual understanding rather than mere
knowledge of procedures.
e Foster active learning in the classroom.
e Use technology for developing conceptual understanding
and analyzing data.
e Use assessments to improve and evaluate student learning.
The examples, exercises, and features in this text embrace all of
these recommendations.

MyLab Statistics Online Course
(access code required)

Used by nearly one million students a year, MyLab Statistics is
the world’s leading online program for teaching and learning
statistics. MyLab Statistics delivers assessment, tutorials, and
multimedia resources that provide engaging and personalized
experiences for each student, so learning can happen in any
environment.

Personalized Learning Not every student learns the same
way or at the same rate. Personalized learning in the MyLab
gives instructors the flexibility to incorporate the approach that
best suits the needs of their course and students.

e Based on their performance on a quiz or test, personalized
homework allows students to focus on just the topics they
have not yet mastered.

e With Companion Study Plan Assignments you can assign
the Study Plan as a prerequisite to a test or quiz, guiding
students through the concepts they need to master.

Preparedness Preparedness is one of the biggest challenges
in statistics courses. Pearson offers a variety of content and
course options to support students with just-in-time remediation
and key-concept review as needed.

e Redesign-Ready Course Options Many new course
models have emerged in recent years, as institutions
"redesign" to help improve retention and results. At
Pearson, we’re focused on tailoring solutions to support
your plans and programs.

e Getting Ready for Statistics Questions This question
library contains more than 450 exercises that cover the
relevant developmental math topics for a given section.
These can be made available to students for extra practice
or assigned as a prerequisite to other assignments.

Conceptual Understanding Successful students have
the ability to apply their statistical ideas and knowledge to
new concepts and real-world situations. Providing frequent
opportunities for data analysis and interpretation helps students
develop the 21st century skills that they need in order to be
successful in the classroom and workplace.

e Conceptual Question Library There are 1,000 questions
in the Assignment Manager that require students to apply
their statistical understanding.

e Modern statistics is practiced with technology, and MyLab
Statistics makes learning and using software programs
seamless and intuitive. Instructors can copy data sets
from the text and MyLab Statistics exercises directly
into software such as StatCrunch or Excel®. Students can
also access instructional support tools including tutorial
videos, Study Cards, and manuals for a variety of statistical
software programs including StatCrunch, Excel, Minitab®,
JMP®, R, SPSS, and TI 83/84 calculators.

Motivation Students are motivated to succeed when they
are engaged in the learning experience and understand the
relevance and power of statistics.
e Exercises with Immediate Feedback Homework
and practice exercises in MyLab Statistics regenerate
algorithmically to give students unlimited opportunity for

1



practice and mastery. Instructors can choose from the many
exercises available for the author’s approach—or even
choose additional exercises from other MyLab Statistics
courses. Most exercises include learning aids, such as guided
solutions, sample problems, extra help at point-of-use, and
immediate feedback when students enter incorrect answers.

e Instructors can create, import, and manage online
homework assignments, quizzes, and tests—or start with
sample assignments—all of which are automatically graded,
allowing instructors to spend less time grading, and more
time teaching.

Data & Analytics MyLab Statistics provides resources
to help instructors assess and improve student results. A
comprehensive gradebook with enhanced reporting functionality
makes it easier for instructors to manage courses efficiently.

e Reporting Dashboard Instructors can view, analyze,
and report learning outcomes, gaining the information
they need to keep our students on track. Available via
the Gradebook and fully mobile-ready, the Reporting
Dashboard presents student performance data at the class,
section, and program levels in an accessible, visual manner.
Its finegrain reports allow instructors and administrators
to compare performance across different courses, across
individual sections and within each course.

e Item Analysis Instructors can track class-wide
understanding of particular exercises in order to refine
your class lectures or adjust the course/department syllabus.
Just-in-time teaching has never been easier.

Accessibility Pearson works continuously to ensure our
products are as accessible as possible to all students. We are
working toward achieving WCAG 2.0 Level AA and Section 508
standards, as expressed in the Pearson Guidelines for Accessible
Educational Web Media, www.pearson.com/mylab/statistics/
accessibility.

The following feature is new to the MyLab Statistics course of
this edition:

UPDATED! Video Program

Chapter Review Exercises come to life with new review videos
that help students understand key chapter concepts. Section
Lecture Videos work through examples and elaborate on key
objectives.

Ho' 1y <0 o0 05
Hoo fag 70 (cuaim) df =n2-1= 1
4, = 1.79¢
H Qje.ohb- Q.jre..
t>1.19¢
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StatCrunch

Integrated directly into MyLab Statistics, StatCrunch®is powerful
web-based statistical software that allows users to perform
complex analyses, share data sets, and generate compelling
reports of their data.

e Collect Users can upload their own data to StatCrunch or
search a large library of publicly shared data sets, spanning
almost any topic of interest. A Featured Data page houses
the best data sets, making it easy for instructors to use
current data in their course. Data sets from the text and
from online homework exercises can also be accessed and
analyzed in StatCrunch. An online survey tool allows users
to quickly collect data via web-based surveys.

e Crunch A full range of numerical and graphical methods
allow users to analyze and gain insights from any data
set. Interactive graphics help users understand statistical
concepts, and are available for export to enrich reports with
visual representations of data.

e Communicate Reporting options help users create a wide
variety of visually-appealing representations of their data.

StatCrunch is integrated into MyLab Statistics, but it is also
available by itself to qualified adopters. StatCrunch is also
now available on your smartphone or tablet when you visit
www.statcrunch.com from the device’s browser. For more
information, visit our website at www.statcrunch.com, or contact
your Pearson representative.

NEW! StatCrunch Question Library

This library of questions provides opportunities for students to
analyze and interpret data sets in StatCrunch. Instructors can
assign individual questions from the library by topic or they can
assign questions from the same data set as a longer assignment
that spans multiple learning objectives.
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8 Midwest 18226327 2.1 0.82
) ] 9 Mortheast 12763602 311 0.34
Quesbion is complete. Topon the redifl 39 idatlantic 13305469 2.73 0.31
All parts showing R 11 West 19508494 2.08 0.1
b Show complsted protlem @ Workpll| 12 South 13841958 2.85 0.73
13 Southeast 18352320 2.04 0.12
" 18898740 2.2 0.29
, .
Instructor’s Solutions Manual (downloadable)

Includes complete solutions to all of the exercises (including
exercises in Try it Yourself, Case Study, Technology, Uses and
Abuses, and Real Statistics— Real Decisions sections). It can be
downloaded from within MyLab Statistics or from Pearson’s
online catalog, www.pearsonglobaleditions.com.



PowerPoint Lecture Slides (downloadable) Classroom
presentation slides feature key concepts, examples, and
definitions from this text, along with notes with suggestions for
presenting the material in class. They can be downloaded from
within MyLab Statistics or from Pearson’s online catalog, www.
pearsonglobaleditions.com.

TestGen TestGen® (www.pearson.com/testgen) enables
instructors to build, edit, print, and administer tests using a
computerized bank of questions developed to cover all the
objectives of the text. TestGen is algorithmically based, allowing
instructors to create multiple but equivalent versions of the same
question or test with the click of a button. Instructors can also
modify test bank questions or add new questions. The software
and test bank are available for download from Pearson’s online
catalog, www.pearsonglobaleditions.com. The questions are also
assignable in MyLab Statistics.

Learning Catalytics Now included in all MyLab Statistics
courses, this student response tool uses students’ smartphones,
tablets, or laptops to engage them in more interactive tasks and
thinking during lecture. Learning Catalytics™ fosters student
engagement and peer-to-peer learning with real-time analytics.
Access pre-built exercises created specifically for statistics.

Video Resources

A comprehensive set of videos tied to the textbook contain
short video clips with solutions to 7ry It Yourself exercises,
Chapter Quiz Prep Videos, and Section Lecture Videos. Also,
StatTalk Videos, hosted by fun-loving statistician Andrew
Vickers, demonstrate important statistical concepts through
interesting stories and real-life events. StatTalk Videos include
assessment questions and an instructor’s guide.

Student’s Solutions Manual (downloadable) This
manual includes complete worked-out solutions to all of the Try
It Yourself exercises, the odd-numbered exercises, and all of the
Chapter Quiz exercises. This manual can be downloaded from
MyLab Statistics.

Technology Manuals for Elementary Statistics

(downloadable) Technology-specific manuals for
Graphing Calculator, Excel®, and Minitab® include tutorial
instruction and worked-out examples from the book. Each man-
ual can be downloaded from within MyLab Statistics.
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INDEX OF APPLICATIONS

Biology and Life Sciences

Adult weights, 89, 90, 91

American alligator tail lengths,
149

Bacteria, 517

Birth weights and gestation
periods, 282

Black bear weights, 73, 363

Black cherry tree volume, 534

Blood types, 152, 177,182

Body temperature of humans,
380,409

BRCAL gene, 175

Breeds of horses, 35

Brown trout, 240

Calves born on a farm, 213

Cone cells, 175

Diameters of white oak trees, 287

Elephant weight, 534

Elk in Pennsylvania, 40

Endangered and threatened
species, 595

Eye color, 163, 175

Female femur lengths, A30

Female fibula lengths, 72

Female heights, 110, 130

Female weights, 101

Fish measurements, 533

Fisher’s Iris data set, 82

Fork length of yellowfin tuna, 455

Genders of children, 202

Genders of students of university,
52

Genetics, 166, 235

Germination, 116

Gestational lengths of horses, 143

Heights and trunk diameters of
trees, 527,529

Heights and weight of students, 141

Hip and abdomen
circumferences, 519

Incubation period for ostrich
eggs, 489

Infant crawling age and average
monthly temperature, 521

Infant weight, 128

Length and girth of harbor seals,
514

Life spans of lady bugs, 134

Litter size of Florida panthers,
354

Male heights, 73, 110, 130

Mean birth weight, 488

Metacarpal bone length and
height of adults, 603

Milk produced by cows, 255

North Atlantic right whale dive
duration, 407

Polar bears’ weight, 75, 86

Rabbits, 240

Salmon swimming, 159, 171

Sample height averages, 120

16

Sample weight averages, 120
Shoe size and height, 514
Species of leaves, 35
Swimming, 202

Weights of adults, 478
Weights of boys, 96

Weights of cats, 276, 478
Weights of dogs, 276, 478
Weights of newborns, 257

Business

Accounting department advisory
committee, 193

Advertising time and sales, 523

Annual household expenditures,
140

Annual profits, 132

Annual revenues, 52

Attracting more customers, 41

Automobile battery prices, 587

Bank employee procedure
preference, 564, 568

Bankruptcies, 244

Better Business Bureau
complaints, 81

Book prices, 328

Cauliflower yield, 534

CEO compensations, 53

Cell phone prices, 337, 338

Commercial complex
shopkeepers, 28

Company sales, 88

Cotton consumption, 429

Cotton production, 429

Customer ratings, 447

Distribution of sales, 592

Effectiveness of advertising, 590

Employees and revenue of hotel
and gaming companies,
514

Existing home sales, 92

Flash drive cycles, 406

Fortune 500 companies, 191

Fortune 500 revenues, 52

High-tech earnings, 27

Highest-paid tech CEOs, 86

Hotel room rates, 423, 433, 489,
596

Hours spent on calls by
telemarketing firm, 212

Incomes of CEOs, 271, 280

Manufacturing defects, 455

Mangoes sales, 247

Meal prices at a resort, 433

Milk production, 539, 540

Monthly sales, 584

Natural gas expenditures, 602

Net profit for Procter & Gamble,
136

Net sales, 543

New vehicle sales, 528, 529

Number of calls by telemarketing
firm, 212

Office positions, 206

Office rental rates, 108, 114

Oil prices, 328

Online shopping, 98, 304, 342, 344

President contract, 54

Printing company departments,
53

Product ratings, 467

Profit and loss analysis, 221

Purchase value in departmental
store, 28

Repair cost for paint damage, 380

Repeat customers, 382

Running costs for cars, 447

Sales for a representative, 214,
215,216, 217,552

Sales volumes, 181

Small business websites, 98

Sorghum yield, 534

Spinach yield, 541

Square meters and office sale
price, 513

Starting salaries for Standard &

Sweet potato yield, 602

Telemarketing and Internet
fraud, 600

Toothpaste costs, 587 591

Values of farms, 511

Website costs, 357

Wheat production, 596

Yearly commission earned, 136

Combinatorics

Access codes, 155, 165, 206
Arranging letters in a word, 197
ASCII codes, 35

Code, 191

Identification number, 161
License plates, 155

Lock box codes, 163
Passwords, 196, 208
Registration numbers, 202
Security code, 196, 205, 207
Sudoku, 190

Telephone numbers, 203

Computers and Technology

Active users on social
networking sites, 85

Air conditioner, 383

Battery backup, 48

Byte, 197

Camera defects, 185

Cell phone and Internet
privileges, 303

Computer ownership, 488

Consumer electronics, 233

Customizing a tablet, 163

Cyberattacks, 317

Digital device use, 148

Double charging, 304

Email, 238

Email hacking, 312

Internet use, 248

Internet service provider, 383

Inverter batteries, 357

Laptop, 382

Laptop repairs, 205, 591

Life span of home theatre
systems, 372, 377

Lifetimes of smartphones, 256

Mobile defects, 185

Mobile device repair costs, 337,
338

Mobile device use and walking in
front of a moving vehicle,
298,301

Mobile phone purchasers, 48

Mouse over touchpad, 29

Online account passwords, 304,
313,411

Online consumers, 233

Online games playing times, 73

Phone screen sizes, 87

Prices for LCD computer
monitors, 290

Ride-hailing applications, 52

Selection committee, 205

Smartphone ownership, 55

Smartphone screen locks, 304

Smartphones, 56, 205, 238, 239,
322,357,411, 412

Smoke detectors, 397

Social media, 24, 29, 46, 169, 224,
226,248,342, 344, 441

Technology ownership, 181

Teen Instagram use, 243

Testing smartphones, 59

Text messages sent, 77,78, 79

Time spent checking email, 362

Wireless devices, 250

Wireless networks, 227

Demographics

Age,48,52,84,92,100, 111, 116,
133,153, 158, 160, 164, 185,
202,433,504, 552, 554

Age distribution in California,
315

American customs and traditions,
361

Amount spent on energy, 597

Amount spent on pet care, 85

Annual income by state, 115

Birthdays, 184, 207

Births by day of the week, 557

Book reading by U.S. adults, 157

Reading days, 423

Census, 23, 26

Characteristics of yoga users
and non-yoga users, 439,
471,472

Children per household, 28, 112



Cost of raising a child, 394

18- to 22-year old U.S.

population, 43

Favorite beverage, 304

Favorite day of the week, 87

Favorite season, 87

Favorite sport, 304

Hiding purchases from spouse, 300

Household income, 27, 455, 480,
483,597

Household sizes, 316

Incomes of home owners in
Massachusetts, 29

Intermarriages, 474

Level of education, 148, 165

LGBT identification, 348

Life expectancies, 149

Magazine subscriptions per
household, 139

Migrants, 242

National identity and birthplace,
349

News sources, 228, 345

Online purchases of eyeglasses,
489

Per capita disposable income, 313

Per capita electric power
consumption, 310

Per capita energy consumption,
280

Per capita water consumption, 313

Per capita water footprint, 280,
293

Pet ownership, 118, 414

Physician demographics, 55

Population of Iowa, 64

Population of West Ridge
County, 43, 44, 45

Populations of parishes of
Louisiana, 100

Populations of U.S. cities, 31

Retirement ages, 75

Smokers, 167

Social class self-identification,
204

Stay-at-home mothers, 248

Taking in stray dogs, 414

Televisions per household, 141

Top-earning states, 149

Unemployment rates, 139

U.S. population, 23, 26, 251

U.S. citizen, 204

Value of home and lifespan, 504

Women who are mothers, 233

Working mothers, 234

Working students, 413

Young adults, 474

Earth Science

Acid rain, 544

Air contamination, 28

Air pollution, 54

Atmosphere, 115

Carbon dioxide emissions, 294,
398

Carbon monoxide levels, 406

Classification of elements, 142

Clear days, 231

Climate change, 316, 343

Cloudy days, 231

Conductivity of river water, 403

Constellations, 76

Cyanide presence in drinking
water, 364

Days of rain, 211,213, 215

Density of elements, 116

Droughts, 243

Global climate change, 91

Growing season temperatures,
293

Humidity, 85

Hurricanes, 221, 361

Lead levels, 406

Level of lead in water, 401

Lightning strikes, 250

Daily rainfall, 328

Old Faithful eruptions, 68, 118,
295,494, 497 499, 502, 510,
511,521

pH level of river water, 403

pH level of soil, 576

Pollution indices, 138

Precipitation, 34, 243,293, 448

Protecting the environment, 414

Rain, 162, 202

Rainfall, 447

Snowfall, 219, 292

Sodium chloride concentrations
of seawater, 329

Sulfur dioxide in the air, 429

Surface concentration of
carbonyl sulfide on the
Indian Ocean, 309, 310

Temperature, 33, 34, 52,71, 357,
448

Tornadoes, 149, 219

Water quality, 357

Weather forecasting, 152, 165,211

Economics and Finance

Account balance, 99

Allowance, 594

Annual rate of return for large
growth mutual funds, 277

ATM cash withdrawals, 76

Average of car rental, 428

Broker records, 59

Child support payments, 287

Cloth manufacturer, 243

Confidence in U.S. economy, 40

Credit card balance, 99

Credit card debt, 406, 444, 603

Credit card purchases, 135

Credit cards, 215

Credit scores, 482

Crude oil imports, 88

Dow Jones Industrial Average,
294, 464

Earnings and dividends, 505

Family incomes, 53

Federal income tax, 426

Fund assets, 528, 529
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GDP and carbon dioxide
emissions, 493, 496, 501,
502,509,511, 521, 522, 523,
525,530,531

GDP growth rates, 339

Going cashless, 555

Health nonprofit brands, 32

How the economy is doing, 350

Income, 141

Income group of residents, 52

Incomes of taxpayers, 28

Individual stock price, 167

Infrastructure-strengthening
investments, 52

Insurance claiming from
company, 140

Insurance policies, 382

Loan application approval, 200

Maintenance charges, 271

Mean utility bill, 118, 130

Money management, 556

Mutual funds, 29

Personal income, 589

Popular investment types, 55

Rental rates, 144

Savings account, 33

Shareholder’s equity, 535

Simulating the stock market, 168

Spending on Christmas gifts, 139

Spending in preparation for
travel, 113

Standard & Poor’s 500, 294

Stock offerings, 526, 529

Stock price, 328, 542

Stock risk, 576

Tax fraud, 347

Tax holiday, 233

Tax preparation, 548, 549, 551

Tax return audits, 251, 413

U.S. trade deficits, 101

Warehouse rent, 406

Wealth, 120

Education

A Grade, 221

Achievement and school
location, 566

ACT composite scores, 272,311

ACT English score, 448

ACT math score, 30, 448

ACT reading score, 308, 448

ACT science score, 448

Ages of college professors, 143

Ages of enrolled students, 325,
330

Ages of high school students, 306

Alumni contributions, 493, 497,
499,510

Attitudes about safety at schools,
565

Bachelor’s degrees, 202

Books, 221

Borrowing for college, 567

Boys in ATAR, 266

Business degrees, 174, 186

Business schools, 35

Chairs in a classroom, 332

Chances of retention, 48

Cheating on a test, 243

Class levels, 98

Class project, 197

Class size, 138

Clear an entrance exam, 242

College completion, 29

College costs, 119, 434

College education, 556

College graduates, 304, 311, 313,
349,475

College placement rate, 382

College students and drinking,
251

College students and exercise,
563

College students with jobs, 268

College success, 434

Common Core English Language
Arts Test scores, 258

Common Core Mathematics Test
scores, 258

Completing an exam, 219

Continuing education, 566

Digital content in schools, 177

Earned degrees conferred, 80,
206

Education policy, 52

Education tax, 186

Educational attainment, 598

Engineering degrees, 87

Enrollment levels, 207

Exam scores, 131, 356, 440

Extra classes taken per week, 132

Extracurricular activities, 372,
377,378

Final grade, 99, 100, 532, 533

Freshman orientation, 251

Full-time teaching experience,
595

Girls in ATAR, 266

Grade point averages, 55, 84, 93,
98, 100, 280, 338, 493, 502,
536, 585, 591

Grades, 102, 163

Grades and media use, 298, 300

Grammatical errors, 242

GRE scores, 281

High school graduation rate, 398

History class grades, 281

History course final
presentations, 207

Hours students slept, 247, 286

Hours students studying per
week, 85

Hours studying and test scores,
513

Idle times, 97

International mathematics
literacy test scores, 430

Leaves, 132

Lecture course, 203

Length of a guest lecturer’s talk,
131

Library, 219

LSAT scores, 310

Math minor, 52
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Mathematics assessment tests, 423

MCAT scores, 72,311, 397

Midterm examination, 29

Multiple-choice quiz, 224

Music assessment test scores, 482

Music students, 184

Nursing major, 179

Paying for college education, 243,
350, 382

Paying for college expenses with
a credit card, 290

PhD stipends, 466

Poor teaching, 305

Potential applicants and student
loan debt, 148

Psychology major, 184

Quantitative reasoning scores,
133

Reading assessment test scores,
482

Residency positions, 173

Returning a library book, 175

Room and board expenses, 289

SAT critical reading scores, 293,
596

SAT math scores, 26, 222

SAT physics scores, 363

SAT reading and writing score,
55

SAT scores, 76, 128,272, 338, 464,
489, 536

School’s admission form, 37

Science achievement test scores,
430

Science assessment tests, 578

State mathematics test, 452

Statistics course enrollment, 43

Statistics course scores, 100, 143

Student activities and time use,
138

Student daily life, 434

Student employment, 413

Student housing, 466, 468

Student loans, 86, A29

Students who earn bachelor’s
degrees, 469

Students paying bills on time, 251

Students planning to study visual
and performing arts, 475

Students in public schools, 204

Students scoring in examination,
140

Students undecided on an
intended college major,
475,483

Study habits, 47

Study hours, 119

Subject scores, 97

Summer vacation, 29

Teacher body cameras, 347, 349

Teaching conference, 184

Teaching experience, 317

Teaching load, 119

Teaching methods, 456, 479

Teaching styles, 55

Test scores, 96, 118, 133, 139, 149,
159, 557,603

Testing times, 143

Time spent on homework, 338

True/false test, 162

Tuition costs, 125, 129

Tuition and fees, 97,407, 595

University committee, 198

U.S. history assessment tests, 578

Visiting a library or a
bookmobile, 52

Vocabulary assessment tests, 423

Weight of school bag, 219

What Americans know about
science, 24

Yes or no quiz, 163

Engineering

Bolt widths, 431

Can defects, 185

Carbine manufacturer, 383

Carton defects, 185

Circumference of soccer balls,
330

Circumference of tennis balls,
330

Defective disks, 199

Defective DVR, 162

Defective parts, 153,235,242, 317

Defective units, 199, 206, 244

Diameter of an engine part, 273

Diameter of a gear, 273

Diameters of machine parts, 292

Fishing line strength, 421

Glass, 382

Golf ball manufacturing, 416

Injection mold, 597

Juice dispensing machine, 330

LED lamps, 221, 398

Life-testing of component, 202

Lifetimes of diamond-tipped
cutting tools, 292

Light bulb manufacturing, 339

Liquid dispenser, 273

Liquid volume in cans, 138

Load-bearing capacities
of transmission line
insulators, 292

Machine part accuracy, 54

Machine settings, 314

Manufacturing defect, 244

Manufacturing plants, 74

Mean life of fluorescent lamps,
398

Mean life of furnaces, 372, 377

Melting points of industrial
lubricants, 292

Microwaves, 382

Nail length, 273

Paint can volumes, 294, 330

Parachute failure rate, 374

Power failures, 97

Production of washing machines,
37

Solar panels, 28

Statistical process control, 273

Tennis ball manufacturing, 339

Tensile strength, 455, 456

Testing toothbrushes, 148

Volume of gasoline, 213

Entertainment

Academy Award winners, 134

Adult contemporary radio
stations, 141

Albums by The Beatles, 143

American roulette, 222

Attendance at concerts, 219

Best sellers list, 36

Book formats, 36

Broadway shows, 37

Celebrities as role models, 176

Concert tours, 37

Dancing competition, 197

eBooks, 230

Entertainment, 455

Fair bet, 221

Game show, 162

Game tournament, 28

Jukebox, 198

Lengths of songs, 135

Lottery, 177,195, 197,198, 200, 244

Monopoly, 170

Motion Picture Association of
America ratings, 34

Movie genres, 32

Movie ratings, 37, 184

Movie rental late fees, 175

Movie times, 36, 220

Movies watched in a year, 143

Museum, 382

Musical dice game minuet, 209

Number one movies, 97

Probability of adult watching
movie, 164

Raffle, 159, 218, 222

Rap and hip-hop music, 234

Reviewing a movie, 603

Roller coaster heights, 72, 360,
397, A30

Roulette wheel, 200

Song playlist, 197

Sound speaker, 382

Television watching, 539, 540

Top-grossing films, 54

Type of movie rented by age,
565,568

Types of televised shows, 34

Vacations, 36, 445

Video game scores, 54

Video games on smartphones,
232

Violent video games, 369

Winter vacation, 361

Food and Nutrition

Amounts of caffeine in brewed
coffee, 119

Artificial sweetener, 39

Balanced diet, 383

Caffeine content of soft drinks,
398

Caloric and sodium content of
hot dogs, 514

Carbohydrates in chicken
sandwiches, 579

Carbohydrates in a nutrition
bar, 433

Calorie intakes, 75

Cereal boxes, 363

Chocolate cookies, 294

Cholesterol contents of cheese,
329

Cholesterol contents of chicken
sandwiches, 579

Cocoa consumption, 266

Coffee consumption, 554

Cookies, 398

Corn kernel toxin, 195

Dietary habits and school
performance, 54

Dietary supplement, 47

Dieting, 47

Drinking of water per day, 48

Eating habits, 53

Eating healthier foods, 48

Eating at a restaurant, 316

Fast food, 233, 348

Fat content in whole milk, 419

Fiber content, 467

Food allergies or intolerances,
198

Food safety, 570

Food storage temperature, 26

Grocery shopping, 233, 284

Ice cream, 48, 558, 559, 561

Meal kits, 433

Meal programs, 234

Menu selection, 163, 197,202

Milk adulteration, 197

Multivitamins and cognitive
health, 54

M&M’s, 248, 552, 553

Nutrients in breakfast cereals,
545

Ordering delivery, 555

Purchasing food online, 414

Restaurant ratings, 564, 568

Restaurant serving times, 431

Restaurant waiting times, 575

Salad dressing, 198

Sodium content of sandwiches,
478

Sodium in a soft drink, 428

Sodium in branded cereals, 329

Sports drink, 419

Sugar consumption and cavities,
538

Taste test, 75

Temperature of coffee, 334, 335

Vitamin D3, 40

Vitamin D amounts, 357

Water consumption and weight
loss, 503

Weight loss drink, 41

Weight loss supplement, 480

Weights of bags of baby carrots,
281

Wheat, 528, 529

Whole-grain foods, 48

Government and Political

Science

Ages of presidents, 74

Ages of prime ministers, 271

Ages of Supreme Court justices,
140



Ages of voters, 159

Best president, 176

Brexit, 186

Candidate support, 346

Congress, 184, 189, 311, 348, 349

Council of Australian
Governments, 198

Declaration of Independence, 74

Defense spending, 350

Election, 164

Election polls, 358

Electoral votes, 86

Eligible voters, 236

Fact-checking by media, 52

Gender profile of Congress, 36

Global affairs, 361

Government salaries, 588, 591

International relations, 365

Leaders, 97

Legislator performance ratings,
462

Political correctness, 234

Political efforts, 47

Political party, 28, 53,91, 184

Presidential candidates, 184

President’s approval ratings, 45

Presidents’ medical information,
46

Registered voter not voting, 165

Registered voters, 28, 30, 59

Republican governors, 30

Supreme Court approval, 482

Trusting political leaders, 29

Voter turnout, 528, 529

Votes for Republicans, 165

Worst president, 176

Health and Medicine

Age and hours slept, 515

Alcohol and tobacco use, 504

Allergy drug, 47,355

Anterior cruciate ligament
reconstructive surgery, 172

Antibiotics, 361, 412

Appetite suppressant, 460

Arthritis medication, 476

Assisted reproductive technology,
252

Bacteria vaccine, 50

Blood Glucose Levels, 86

Body mass index, 99, 339

Body mass index and mortality,
54

Breast cancer, 50

Caffeine consumption and heart
attack risk, 558

Cancer drug, 473

Cancer survivors, 230

Cardiovascular health, 175

Childhood asthma prevalence,
294

Cholesterol levels, 97,278

Cholesterol-reducing medication,
472

Cigarette content, 541

Coffee consumption and multiple
sclerosis, 53

Coffee and stomach ulcers, 175

Concussion recovery times, 107,
108

Days spent at the hospital, 589

Delaying medical care, 346

Dentist office waiting times, 363

Depression and pregnancy, 53

Dieting products and weight loss
services, 421

Drug and body temperature, 463

Drug testing, 468, 470, 481

Drug treatment and nausea, 564,
565

DVD featuring the dangers of
smoking, 42

Eating dark chocolate and heart
disease, 426

Electronic cigarette use, 249

Emergency room patients, 101

Epilepsy treatment, 489

Exercise and cognitive ability, 30

Exercising, 142

Eye survey, 187

Flu shots, 233

Focused attention in infancy, 29

Gum for quitting smoking, 42

Headaches and soft tissue
massage, 465, 483

Health care visits, 549

Hearing loss, 26

Heart rate and QT interval, 513

Heart rates, 99

Heart transplant waiting times,
578

Heights and pulse rates, 494

Herbal medicine testing, 468

High blood pressure drug, 54

Hospital beds, 100

Hours of sleep, 55, 340, 539, 540

Hypertension drug and sleep
apnea, 53

Health hypotheses, 383

In vitro fertilization, 177

Influenza vaccine, 29, 42

Injury recovery, 159

Inpatients length of stay, 484

1Q and brain size, 538

Length of visits at physician
offices, 594

Living donor transplants, 243

Lung cancer, 382

Marijuana use, 185

Medication, 27

Multiple sclerosis drug, 473

Musculoskeletal injury, 565

Obesity rates, 30

Online account with healthcare
provider, 311

Opioid addiction, 53

Pain relievers, 148, 580, 583, 586

Postponing medical checkups,
250

Pregnancy durations, 272

Prescription medicine expenses,
63, 65, 66, 67,68, 69, 70, 94

Protein and weight gain in
overeaters, 458

Reaction times to an auditory
stimulus, A30
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Red blood cell count, 272, 281

Red wine consumption and heart
disease prevention, 136

Reducing the number of
cigarettes smoked, 476

Resting heart rates, 336

Rotator cuff surgery, 172

Salmonella contamination of
ground beef, 374

Shrimp allergy, 502

Sleep deprivation, 47, 53

Sleep and reaction time, 492

Sleep and student achievement,
30

Smoking attitudes, 54

Smoking and emphysema, 170

Stem cell research, 45

Surgery success, 152, 224, 225,
250,297

Surgical treatment, 380

Systolic blood pressure, 46, 75,
256,360, 440

Testing a drug, 305

Therapeutic taping and chronic
tennis elbow, 466

Time for nutrients to enter the
bloodstream, 575

Training heart rates, 287

Treatment of depression, 97

Triglyceride levels, 28, 270, 440,
A30

Trying to quit smoking, 566

Vaccinations, 249, 413

Virus testing, 178

Vitamin D tablets, 356

Waiting time to see a family
doctor, 457

Water use in hospitals, 293

Wearable fitness device and
lowcalorie diet, 371

Weight and hours slept by
infants, 140, 530

Weight and waist, 504, 505

Weight loss, 248

Weight loss program, 432

Well-being index, 589, 591

Zika virus, 413

Housing and Construction

Building a new high school, 295

Cement, 101

Heights and stories of buildings,
139

House size, 372, 377,379

Housing costs, 256

Indoor temperature at night, 389

Mean construction costs, 336

Mean home sales price, 448, 483

Mean price of new homes, 142

Predicting house sales, 200

Privately-owned housing units, 23

Property inspection, 197

Sales price of a single-family
house, 289, 590

Selling prices of real estate and
location, 575

Subdivision development, 192

Weights of bricks, 35

Law

Bar Examination, 203

Custodial sentences, 98

Fighting local crime, 234

GMO labeling legislation,
311,348

Hourly billing rate for law firm
partners, 29

Investigating crimes, 347

Jury selection, 173, 195, 197,435

Legal system, 374

Nonviolent protest, 350

Parking infractions, 295

Police body cameras, 347

Police response times, 420

Rezoning a portion of a town,
358

Scores for California Peace
Officer Standards and
Training test, 277

Sprinkling ban, 164

Supreme Court, 235

Terrorism, 347

Terrorism convictions, 383

Tickets written by a police
officer, 247

Miscellaneous

Acid strengths, 74

Affording basic necessities, 383

Age and vocabulary, 504, 505

Animal species and people who
own more than two cars in
a region, 502

Archaeology club members, 197

Asylum decisions, 200

Ban on skateboarding in parks,
55

Beaches, 193

Birthday problem, 178

Blood donations, 29

Blood donors, 179, 197

Board positions, 191, 194, 206, 316

Bottles, 356

Bottle heights, 357

Bag of white and black balls, 203

Campus security response times,
72

Charity work, 187

Chlorine level in a pool, 421

Civilians, 29

Club officers, 198

Cloth cutter, 294

Coin and die experiment, 153,
170,171, 175, 558

Coin and spinner experiment,
161

Coin toss simulation, 485

Colors of fabrics, 35

Committee makeup, 196

Conservation, 295

Conveyance Spending, 73

Cooking area of gas grill, 540

Daylight Savings Time, 249

Debit card personal
identification numbers, 54

Delivery errors, 382

Departmental store registers, 247




20 INDEX OF APPLICATIONS

Die, coin, and playing card
experiment, 163

Die and spinner experiment, 165

Emergency incidents, 245

Energy situation of the United
States, 362

Experimental group, 197

Fake news, 148

Fear of terrorist attacks, 431

Fire accidents per year, 328

Fire history, 115

Floral arrangements, 197,317

Grocery store checkout counter,
253

Gym schedule, 271

Having a gun in the home, 248

Health club costs, 430

Holding for a telephone call, 253

Hurricane relief efforts, 47

Identity theft, 223

Intriguing events, 157

ISIS, 30

Life on other planets, 234

Life spans of bearings, 134

Lucky toss, 233

Magazine stories, 205

Mainstream media, 347

Marital status, 35

Mean male hat size, 432

Media conduct, 186

Migratory birds, 383

Middle names, 163

Months of the year, 202

Muffins, 294

Necklaces, 197

New Year’s resolution, 347, 349

Pages per chapter of a novel, 36

Parade floats, 196

Phone numbers, 32

Plans after high school, 55

Police officer badge numbers, 54

Random number selection, 162,
163,164

Reaction survey, 53

Regnal years, 74

Results of a survey, 88

Reviewer ratings, 221

Rolling a die, 59, 96, 101, 153, 156,
160, 163, 164, 167,179, 180,
181, 185, 188, 202, 203, 250

Rooms reserved at a hotel, 138

Selecting a jelly bean, 203

Selecting a deck card, 233

Selecting a marble, 224

Selecting a numbered ball, 175

Selecting a playing card, 156, 163,
167,169, 170, 171, 175, 180,
181, 185, 195, 199, 202, 204,
223,225

Selecting a professional person,
203

Service at electronics store, 55

Shopping times, 269

Social Security numbers, 32

Speaking English, 350

Speed of sound, 505

Spinning a spinner, 204

Student donations at a food
drive, 28

Survey, 383

Time spent doing activities, 39

Tossing a coin, 59, 158, 162, 163,
170,200, 202, 248, 373

Transferring a telephone call, 420

Transgender bathroom policy,
348

Travel concerns, 559, 562

Typographical errors, 250

Vending machine, 281

Veterinarian visits, 454

Violent crimes by year, 556

Volunteering or donating money,
428

Wait times, 133, 357

Waiting for an elevator, 253

Weights of vacuum cleaners, 587,
591

Wildland fires, 538

Winning a prize, 167, 243

World happiness, 271, 280

Writing a guarantee, 281

Yoga classes, 88, 430

Mortality

Deaths caused by falling out of a
fishing boat and marriage
rate, 504

Fatal pedestrian motor vehicle
collisions, 596

Homicide rates and ice cream
sales, 504

Homicides by county, 555

Knowing a murder victim, 176

Leading causes of death, 81

Lightning fatalities, 127

Living to age 100, 234

Motor vehicle fatalities, 36, 568

Shark deaths, 249

Tornado deaths, 249

Motor Vehicles and

Transportation

Acceleration times of sedans,
361,397

Accidents at an intersection, 239,
240

Ages of vehicles, 529

Aggressive driving, 301

Airplane defects, 141

Alcohol-impaired driving, 303,
348, 349

Alcohol-related accidents, 567

Amount of fuel wasted, 124, 126,
127

Automobile parts, 352

Average speed of vehicles, 268

Bicycle tire pressure, 317

Black carbon emissions from
cars, 309, 310

Braking distances, 277, 310, 447,
506

Canadian border ports of entry, 97

Car, 164, 220

Car battery life spans, 317, 372,
377,379

Car inspections, 58

Car rental rates, 432

Car speeds, 100

Carpooling, 229, 599

Cars in a parking lot, 219

Commuting distances, 72, 337, 338

Commuting times, 328, 337, 446

Cost per mile for automobiles,
588

Crash tests, 547

Days cars sat on dealership lot,
335

DMV wait times, 35, 404

Driverless cars, 54

Driving ranges of ethanol flexible
fuel vehicles, 98

Drunk driving, 85

Drunk-driving accidents, 577

Engine displacement and fuel
efficiency, 539, 540

Flight arrivals, 178

Flight departures, 36, 178

Flight prices, 98, 429

Fuel consumption, 578

Fuel costs of hybrid electric cars,
98

Fuel economy, 102, 141, 428, 478,
540, 541, 585

Gas mileage, 339, 370, 383, 393,
407,423, 488

Helmets, 423

Hindenburg airship, 29

Jet fuel use, 250

Least popular drivers, 85

Leisure trips, 174

Life spans of tires, 265

Mean age of used cars sold, 402

Mean driving cost per mile, 453

Mean price of used cars sold, 402

Mean vehicle speed, 118, 130

Mileages of service vehicles, 96

Miles driven per day, 288, 289

Motor vehicle thefts, 83, 85

Motorcycle fuel efficiency, 131

Motorcycle helmet use, 481

Music and driving habits, 46

New highway, 193

Occupancy of vehicles that travel
across a bridge, 240

Oil change time, 372, 377,378

Oil tankers, 243

Own vehicle, 48

Parking infractions and fines, 145

Parking ticket, 175

Pickup trucks, 176

Pilot test, 242

Public transportation, 229

Purchasing a hybrid vehicle, 563

Purchasing a new car, 154

Racing car engine horsepowers,
54

Reservations, 243

Response times of test drive, 74

Road accidents per day, 76

Road accidents on weekday, 247

Safety driving classes and
accidents, 503

Sale price of a bike, 382

Seat belt use, 471, 474

Selecting vehicles, 180

Simulations with dummies, 40

Space shuttle flight durations,
140, 356

Space travel, 414

Speed and car accidents, 170

Speed of a rocket, 213

Speeds of trains, 35

Speeds of automobiles, 388

Speeds of powerboats, 446

Tire life span, 281

Top speeds of sports cars, 84

Tourism, 87,557

Towing capacity, 141

Traffic flow rate, 382

Travel time, 407

Truck weight, 247

Type of car owned by gender,
564,568, 595

Uninsured drivers, 249

Used cars, 535

Vehicle costs, 86

Vehicle prices, 433

Vehicle ratings, 432

Vehicle sales, 590

Vehicles and crashes, 567

Waiting times to turn at an
intersection, 291

Weights of packages on a
delivery truck, 98

Psychology

Attention deficit hyperactivity
disorder, 148

Child behavior, 476

Depression and stress, 102

Gambler’s fallacy, 200

1Q levels, 52

1Q score, 131, 312, 319, 446

Mobile technology and
depression and anxiety,
175

Mood and a team’s win or loss,
153

Obsessive-compulsive disorder,
568

Personality inventory test, 214,
216,217

Psychological screening test, 440

Psychology experiment, 191

Verbal memory test, 451

Sports

Adult participation in sports, 305

Ages and heights of women’s
U.S. Olympic swimming
team, 120

Ages of professional athletes, 588

Ages of Tour de France winners,
134

Ages and weights of men’s U.S.
Olympic wrestling team,
98

American League home run
totals, 33

At-bats, 237

Athlete as an occupation, 361

Athlete use of performance
enhancing drugs, 151



Athletic scholarships, 249

Baseball, 196

Baseball umpires, 200

Batting averages, 270, 465

Bench press weights, 446

Big 12 collegiate athletic
conference, 190

Blood pressure levels of athletes,
35

Body temperatures of athletes, 33

Boston Marathon Open Division
champions, 362, 397

Boston Marathon runners’ birth
years, 54

Bowling speeds, 74

Bowling tournament, 206

Caffeine ingestion and freestyle
sprints, 465

Chess, 37

China at olympics, 35

College football touchdowns,
166, 357

Cricket, 221, 382

Cricket player for school team,
167

Cycling race, 205

Derby, 383, 467

Distance a baseball travels, 219

Distance for holes of a golf
course, 102

Diving scores, 37

Efficiency of a pit crew, 388

Final standings, National
Basketball Association, 32

FIFA world cup, 86

Football kick distances, 336

Football and negative moral
values, 227

Football team winning, 164

Footrace, 197

40-yard dash times, 462

Free throws, 223,250

Gambling game, 248

Goal production, 249

Goals allowed and points earned
in the National Hockey
League, 527,529

Goals and wins in the English
Premier League, 513

Golf driving distances, 457, 578

Golf students, 594

Heart rates of athletes, 33

Heights of basketball players,
87, A29

Heights of volleyball players, 99

Heights and weights of a
basketball team, 114

Hits per game, 247

Horse race, 198, 248

Hourly fees, 86, 87

Indianapolis 500, 191

Indian premier league, 339

Lacrosse team, 196

Major League Baseball
attendance, 491, 494, 497,
501,502,510

Major League Baseball salaries,
491, 494, 497,501, 502, 510

Marathon training, 341

Maximal strength and jump
height, 505, 506

Maximal strength and sprint
performance, 505, 506

Medals in olympic games, 37

National Football League
retirees and arthritis, 302

National Football League
rookies, 183

New York City Marathon, 86

New York Yankees’ World Series
victories, 33

Number of athletes and medals
won, 513

Numbers on sports jerseys, 32

Participating in marathons, 203

Pass attempts and passing yards,
538

Pass completions, 242, 467, 468

Passing yards for college football
quarterbacks, 480

Personal fouls per game, 316

Players selection, 205

Playing golf, 204

Points scored by Montreal
Canadiens, 149

Recovering from a football head
injury, 363

Regular season wins for Major
League Baseball teams, 142

Runs scored, 85

Runs scored by the Chicago
Cubs, 118

Skiing, 196

Soccer goals, 310

Speed of soccer goals, 219

Sports-related head injuries, 31

Stolen bases for Chicago Cubs,
149

Stretching and injury, 564, 565

Strokes per hole, 244

Student-athletes, 26, 219, 320, 322,
323,324,326

Super Bowl points scored, 61, 64,
65, 67,68, 69,70,78,79, 89,
90,91, 94, 124,126, 127,128

10K race, 207, 457

Trophies, 196

Vertical jump heights, 461

Vertical jumps of college
basketball players, 139

Weightlifting, 338

Weights of high school football
players, 141
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Winning times for men’s and
women’s 100-meter run,
602

Women gamers, 233

Work

Actuary salaries, 578

Ages and career goals, 566

Architect salaries, 120, 397, 449

Changing jobs, 99, 413

Chemical engineer salaries, 293,
362

Clinical pharmacist salaries, 293,
356

Company employment, 44

Construction worker salaries, 142

Courier deliveries, 407

Customer care wait times, 406

Delivery hours, 407

Earnings by educational
attainment, 81, 452

Earnings of full-time workers,
432

Earnings of men and women,
527,529

Editors earnings, 338

Electrical engineer salaries, 148

Employee benefits, 52

Employee committee, 199

Employee strike, 159

Employee training and accidents,
492

Employees’ ages, 55

Employees in foreign country, 29

Employees’ salaries, 26, 72, 121,
222,531,533

Employment agency, 177

Employment status and
educational attainment,
473,569

Engineer salaries and ages, 530

Entry-level paralegal salaries, 478

Fast-food employees, 55

Forensic science technician
salaries, 444

Graphic design specialist salaries,
423

Home care physical therapist
salaries, 406

Hourly wages, 101

Hours worked, 132

Important jobs, 350

Job growth, 32

Late for work, 235

Law firm salaries, 88

Leadership, 25

Length of employment and
salary, 82

Librarian and library science
teacher salaries, 543

Life insurance underwriter
salaries, 311, 339

Likeliness of being laid off, 431

Locksmith salaries, 489

Marketing account executive
salaries, 148

Mechanical engineer salaries, 393

Medical care benefits, 248

Minimum wage, 305

MRI technologist salaries, 311,
339

Numbers of manufacturing
employees, 123

Nursing career, 24

Nursing supervisor salaries, 423

Overtime, 310

Paid maternity leave, 433

Paycheck errors, 244

Primary reason for career choice,
40

Product engineer salaries, 406

Public relations manager salaries,
578

Public school teacher salaries,
443

Registered nurse salaries, 515

Respiratory therapy technician
hourly wages, 599

Salaries, 97

Salary offers, 116, 117

Sample executive, 48

Security officer applicants, 382

Sick days used by employees, 101

Software engineer salaries, 449

Starting salaries, 104, 105, 106

STEM employment and mean
wage, 527,529

Stressful jobs, 25, 26

Substantial increments, 30

Teacher earnings, 338

Teacher salaries, 542, 601

Time wasted at work, 584

Training program, 199

Travel time to work, 71, 84, 98

Unemployment, 25

Unfilled job openings, 54

U.S. workforce, 475

Video game developer careers, 52

Wages by metropolitan area, 598

Wages for employees, 140

‘Warehouse workers, 199

Where people work and

educational attainment, 560

Workdays missed due to illness
or injury, 389

Workers by industry, 166

Workplace cleanliness, 234

Workplace drug testing, 233

Workplace fraud, 148

Years of service, 278

Years of driving, 75




CHAPTER .I

Introduction to Statistics

An Overview of Statistics
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For the first 10 months of 2016, construction completions of privately-owned housing
units in the U.S. was greatest in the south.



4-’ Where You've Been

You are already familiar with many of the practices of
statistics, such as taking surveys, collecting data, and
describing populations. What you may not know is that
collecting accurate statistical data is often difficult and
costly. Consider, for instance, the monumental task of
counting and describing the entire population of the

L» Where You're Going

United States. If you were in charge of such a census, how
would you do it? How would you ensure that your results
are accurate? These and many more concerns are the
responsibility of the United States Census Bureau, which
conducts the census every decade.

In Chapter 1, you will be introduced to the basic concepts
and goals of statistics. For instance, statistics were used to
construct the figures below, which show the numbers, by
region in the U.S., of construction completions of privately-
owned housing units for October of 2016 and for the
first 10 months of 2016, as numbers in thousands and as
percents of the total.

For the 2010 Census, the Census Bureau sent short
forms to every household. Short forms ask all members of

Housing Units Completed
in the U.S. (October 2016)
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every household such things as their gender, age, race, and
ethnicity. Previously, a long form, which covered additional
topics, was sent to about 17% of the population. But for
the first time since 1940, the long form was replaced by the
American Community Survey, which surveys more than
3.5 million households a year throughout the decade. These
households form a sample. In this course, you will learn
how the data collected from a sample are used to infer
characteristics about the entire population.

Housing Units Completed
in the U.S. (October 2016)

Northeast
74%

Midwest

177%

Housing Units
Completed in the U.S.
(January—October 2016)

Northeast
9.3%

23



24 CHAPTER 1 Introduction to Statistics

m An Overview of Statistics

What You Should Learn

A definition of statistics

How to distinguish between a
population and a sample and
between a parameter and a
statistic

How to distinguish between
descriptive statistics and
inferential statistics

A Definition of Statistics ® Data Sets ® Branches of Statistics

Almost every day you are exposed to statistics. For instance, consider the next
two statements.

e According to a survey, more than 7 in 10 Americans say a nursing career is a
prestigious occupation. (Source: The Harris Poll)

e “Social media consumes kids today as well, as more score their first social
media accounts at an average age of 11.4 years old.” (Source: Influence Central’s
2016 Digital Trends Study)

By learning the concepts in this text, you will gain the tools to become an
informed consumer, understand statistical studies, conduct statistical research,
and sharpen your critical thinking skills.

Many statistics are presented graphically. For instance, consider the figure
shown below.

What Americans Know About Science
U.S. adults who know...

...that Earth’s core is
its hottest layer

...that Jonas Salk
developed polio vaccines

...how to interpret
a scatter plot

...that water boils at lower
temperatures at high altitudes

Source: Pew Research Center

The information in the figure is based on the collection of data. In this instance,
the data are based on the results of a science quiz given to 3278 U.S. adults.

Data consist of information coming from observations, counts, measurements,
Or responses.

The use of statistics dates back to census taking in ancient Babylonia, Egypt,
and later in the Roman Empire, when data were collected about matters concerning
the state, such as births and deaths. In fact, the word statistics is derived from the
Latin word status, meaning “state.” The modern practice of statistics involves more
than counting births and deaths, as you can see in the next definition.

Statistics is the science of collecting, organizing, analyzing, and interpreting
data in order to make decisions.




" Study Tip
A census consists of data
from an entire population.
But, unless a population
is small, it is usually
impractical to obtain all the
population data. In most
studies, information must be
obtained from a random sample.
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There are two types of data sets you will use when studying statistics. These data
sets are called populations and samples.

A population is the collection of all outcomes, responses, measurements, or
counts that are of interest. A sample is a subset, or part, of a population.

A sample is used to gain information about a population. For instance, to
estimate the unemployment rate for the population of the United States, the
U.S. Bureau of Labor uses a sample of about 60,000 households.

A sample should be representative of a population so that sample data
can be used to draw conclusions about that population. Sample data must be
collected using an appropriate method, such as random sampling. When sample
data are collected using an inappropriate method, the data cannot be used to
draw conclusions about the population. (You will learn more about random
sampling and data collection in Section 1.3.)

Identifying Data Sets

In a survey, 834 employees in the United States were asked whether they
thought their jobs were highly stressful. Of the 834 respondents, 517 said yes.
Identify the population and the sample. Describe the sample data set. (Source:
CareerCast Job Stress Report)

SOLUTION

The population consists of the responses of all employees in the United States.
The sample consists of the responses of the 834 employees in the survey. In
the Venn diagram below, notice that the sample is a subset of the responses
of all employees in the United States. Also, the sample data set consists of
517 people who said yes and 317 who said no.

Responses of All Employees (population)

Responses of employees
in survey (sample)

Responses of employees
not in the survey

TRY IT YOURSELF 1

In a survey of 1501 ninth to twelfth graders in the United States, 1215 said
“leaders today are more concerned with their own agenda than with achieving
the overall goals of the organization they serve.” Identify the population and the
sample. Describe the sample data set. (Source: National 4-H Council)

Answer: Page A31

Whether a data set is a population or a sample usually depends on the
context of the real-life situation. For instance, in Example 1, the population is
the set of responses of all employees in the United States. Depending on the
purpose of the survey, the population could have been the set of responses of all
employees who live in California or who work in the healthcare industry.
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Study Tip

To remember the
terms parameter and
statistic, try using the mnemonic
device of matching the first letters
in population parameter and the first
letters in sample statistic.

0
PR

2 Pioturing
the World

How accurate is the count of

the U.S. population taken each
decade by the Census Bureau?
According to estimates, the net
undercount of the U.S. population
by the 1940 census was 5.4%.
The accuracy of the census has
improved greatly since then.The
net undercount in the 2010 census
was —0.01%. (This means that the
2010 census overcounted the U.S.
population by 0.01%, which is
about 36,000 people.) (Source: U.S.
Census Bureau)

U.S. Census
Net Undercount

0
6% T 5a%

5% 1

4.1%
4% T

3.1%

3% 1+
2% T
1% 1+
0% 17\

-1%

Net percent of population undercount

1940 1960 1980 2000
Year

What are some difficulties in
collecting population data?

Two important terms that are used throughout this course are parameter
and statistic.

A parameter is a numerical description of a population characteristic.

A statistic is a numerical description of a sample characteristic.

It is important to note that a sample statistic can differ from sample to
sample, whereas a population parameter is constant for a population. For
instance, consider the survey in Example 1. The results showed that 517 of 834
employees surveyed think their jobs are highly stressful. Another sample may
have a different number of employees that say their jobs are highly stressful. For
the population, however, the number of employees who think that their jobs are
highly stressful does not change.

Distinguishing Between a Parameter and a Statistic

Determine whether each number describes a population parameter or a
sample statistic. Explain your reasoning.

1. A survey of several hundred collegiate student-athletes in the United States
found that, during the season of their sport, the average time spent on
athletics by student-athletes is 50 hours per week. (Source: Penn Schoen Berland)

2. The freshman class at a university has an average SAT math score of 514.

3. In a random check of several hundred retail stores, the Food and Drug
Administration found that 34% of the stores were not storing fish at the
proper temperature.

SOLUTION

1. Because the average of 50 hours per week is based on a subset of the
population, it is a sample statistic.

2. Because the average SAT math score of 514 is based on the entire freshman
class, it is a population parameter.

3. Because 34% is based on a subset of the population, it is a sample statistic.

TRY IT YOURSELF 2

Determine whether each number describes a population parameter or a
sample statistic. Explain your reasoning.

a. Last year, a small company spent a total of $5,150,694 on employees’ salaries.
b. In the United States, a survey of a few thousand adults with hearing loss found
that 43% have difficulty remembering conversations. (Source: The Harris Poll)
Answer: Page A31

In this course, you will see how the use of statistics can help you make
informed decisions that affect your life. Consider the census that the U.S.
government takes every decade. When taking the census, the Census Bureau
attempts to contact everyone living in the United States. Although it is impossible
to count everyone, it is important that the census be as accurate as it can be
because public officials make many decisions based on the census information.
Data collected in the census will determine how to assign congressional seats and
how to distribute public funds.
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Branches of Statistics

The study of statistics has two major branches: descriptive statistics and
inferential statistics,

Descriptive statistics is the branch of statistics that involves the organization,
summarization, and display of data.

Inferential statistics is the branch of statistics that involves using a sample to
draw conclusions about a population. A basic tool in the study of inferential
statistics is probability. (You will learn more about probability in Chapter 3.)

Descriptive and Inferential Statistics

Not Online For each study, identify the population and the sample. Then determine which
WIS il e e mai ve ihe Titemsd part of the study represents the descriptive branch of statistics. What conclusions
by household income might be drawn from the study using inferential statistics?

1. A study of 2560 U.S. adults found that of adults not using the Internet, 23%
are from households earning less than $30,000 annually, as shown in the
12% figure at the left. (Source: Pew Research Center)

% 3% 2. A study of 300 Wall Street analysts found that the percentage who incorrectly
forecasted high-tech earnings in a recent year was 44%. (Adapted from

[
Less than  $30,000 1o $50,000t0  $75,000
$30000 549999 §74999  ormore Bloomberg News)

Household income

SOLUTION

1. The population consists of the responses of all U.S, adults, and the sample
consists of the responses of the 2560 U.S. adults in the study. The part of
this study that represents the descriptive branch of statistics involves the
statement “23% [of U.S. adults not using the Internet] are from houscholds
earning less than $30.000 annually.” Also, the figure represents the
descriptive branch of statistics. A possible inference drawn from the study
is that lower-income households cannot afford access to the Internet.

2. The population consists of the high-tech earnings forecasts of all Wall Street
analysts, and the sample consists of the forecasts of the 300 Wall Street
analysts in the study. The part of this study that represents the descriptive
branch of statistics involves the statement “the percentage [of Wall Street
analysts] who incorrectly forecasted high-tech earnings in a recent year was
44%.” A possible inference drawn from the study is that the stock market is
difficult to forecast, even for professionals.

' _ h TRY IT YOURSELF 3
; Study Tip A study of 1000 U.S. adults found that when they have a question about
Throughout this course you their medication, three out of four adults will consult with their physician
will see applications of or pharmacist and only 8% visit a medication-specific website. (Source: Finn
both branches of statistics. Futures™ Health poll)
A major theme in this ) )
course will be how to use a. Identify the population and the sample.
sample statistics to make b. Determine which part of the study represents the descriptive branch of
inferences about unknown population statistics.
parameters. ¢. What conclusions might be drawn from the study using inferential statistics?

A’ | Answer: Page A3l
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1.1 EXERCISES

For Extra Help: MyLab Statistics

Building Basic Skills and Vocabulary

1.
2.
3.
4.

How is a sample related to a population?
Why is a sample used more often than a population?
What is the difference between a parameter and a statistic?

What are the two main branches of statistics?

True or False? In Exercises 5-10, determine whether the statement is true or
false. If it is false, rewrite it as a true statement.

5.
6.
7.
8.

9.

10.

A statistic is a numerical description of a population characteristic.
A sample is a subset of a population.
It is impossible to obtain all the census data about the U.S. population.

Inferential statistics involves using a population to draw a conclusion about
a corresponding sample.

A population is the collection of some outcomes, responses, measurements,
or counts that are of interest.

A sample statistic will not change from sample to sample.

Classifying a Data Set In Exercises 11-20, determine whether the data set is
a population or a sample. Explain your reasoning.

11.
12.

13.
14.
15.
16.
17.
18.
19.
20.

A survey of 95 shopkeepers in a commercial complex with 550 shopkeepers

The amount of energy collected from every solar panel on a photovoltaic
power plant

The height of each athlete participating in the Summer Olympics

The value of purchase by every sixth person entering a departmental store
The triglyceride levels of 10 patients in a clinic with 50 patients

The number of children in 25 households out of 75 households in a neighborhood
The final score of each gamer in a tournament

The ages at which all the presidents of a country were elected

The incomes of the top 10 taxpayers of a country

The air contamination levels at 20 locations near a factory

Graphical Analysis In Exercises 21-24, use the Venn diagram to identify the
population and the sample.

21.

Parties of Registered Voters 22. Student Donations at a Food Drive

Parties of registered
voters who respond
to a survey

Student donations
of canned goods

Parties of registered voters Student donations
who do not respond to a survey of other food items




23.
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Ages of Adults in the United 24. Incomes of Home
States Who Own Automobiles Owners in Massachusetts

Incomes of
home owners in
Massachusetts
with mortgages

Ages of adults
in the U.S. who
own Honda
automobiles

Ages of adults in the U.S. who Incomes of home owners in
own automobiles made by a Massachusetts without
company other than Honda mortgages

Using and Interpreting Concepts

Identifying Data Sets [In Exercises 25-34, identify the population and the
sample. Describe the sample data set.

2S.

26.

217.

28.

29.

30.

31.

32.

33.

34.

A survey of 1020 U.S. adults found that 42% trust their political leaders.
(Source: Gallup)

A study of 203 infants was conducted to find a link between fetal tobacco
exposure and focused attention in infancy. (Source: Infant Behavior and
Development)

A survey of 3301 U.S. adults found that 39% received an influenza vaccine
for a recent flu season. (Source: U.S. Centers for Disease Control and Prevention)

A survey of 1500 employees worldwide found that 62% of the respondents
working in a foreign country settle there.

A survey of 159 U.S. law firms found that the average hourly billing rate for
partners was $604. (Source: The National Law Journal)

A survey of 328 children in a city in Belgium found that 86% planned to visit
their grandparents during the summer vacation.

Of the 112.5 million blood donations collected globally, approximately 50%
are collected from high-income countries. (Source: World Health Organization)

A survey of 1468 laptop users found that 81% preferred the use of mouse
over touchpad.

To gather information about the best mutual funds listed on a recognized
stock exchange website, a researcher collects data about 134 of the 1000
mutual funds.

A survey of 1060 parents of 13- to 17-year-olds found that 636 of the
1060 parents have checked their teen’s social media profile. (Source: Pew
Research Center)

Distinguishing Between a Parameter and a Statistic In Exercises
35-42, determine whether the number describes a population parameter or a
sample statistic. Explain your reasoning.

35.

36.

37.

Forty out of a high school’s 500 students who took the midterm examination
received a C grade.

A survey of 1058 college board members found that 56.3% think that college
completion is a major priority or the most important priority for their
board. (Source: Association of Governing Boards of Universities and Colleges)

Out of the 40 million casualties in the UK during World War II, two
million were reported to be civilians.
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38.

39.

40.

41.

42,

43.

44.

In January 2016, 62% of the governors of the 50 states in the United States
were Republicans. (Source: National Governors Association)

Employee records show that all the employees in an organization have
received substantial increments over their joining salaries.

In a survey of 650 teachers, 16% reported that there have been instances of
bullying in their class.

A survey of 2008 U.S. adults found that 80% think that the militant group
known as ISIS is a major threat to the well-being of the United States.
(Source: Pew Research Center)

In a recent year, the average math score on the ACT for all graduates
was 20.6. (Source: ACT, Inc.)

Descriptive and Inferential Statistics Which part of the survey described in
Exercise 31 represents the descriptive branch of statistics? What conclusions
might be drawn from the survey using inferential statistics?

Descriptive and Inferential Statistics Which part of the survey described in
Exercise 32 represents the descriptive branch of statistics? What conclusions
might be drawn from the survey using inferential statistics?

Extending Concepts

4s.

46.

47.

48.

49.

Identifying Data Sets in Articles Find an article that describes a survey.

(a) Identify the sample used in the survey.

(b) What is the population?

(c) Make an inference about the population based on the results of the
survey.

Writing Write an essay about the importance of statistics for one of the

following.

¢ A study on the effectiveness of a new drug

¢ An analysis of a manufacturing process

e Drawing conclusions about voter opinions using surveys

Exercise and Cognitive Ability A study of 876 senior citizens shows that

participants who exercise regularly exhibit less of a decline in cognitive

ability than those who barely exercise at all. From this study, a researcher

infers that your cognitive ability increases the more your exercise. What is
wrong with this type of reasoning? (Sowurce: Neurology)

Increase in Obesity Rates A study shows that the obesity rate among
adolescents has steadily increased since 1988. From this study, a researcher
infers that this trend will continue in future years. What is wrong with this
type of reasoning? (Source: Journal of the American Medical Association)

Sleep and Student Achievement A study shows the closer that participants
were to an optimal sleep duration target, the better they performed on a
standardized test. (Source: Eastern Economics Journal)

(a) Identify the sample used in the study.
(b) What is the population?
(c) Which part of the study represents the descriptive branch of statistics?

(d) Make an inference about the population based on the results of the
study.



