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BREAK THROUGH

To improving results

MyStatLab™

for Business Statistics

MyStatLab is a course management system that provides engaging learning experiences and delivers
proven results while helping students succeed. Tools are embedded which make it easy to integrate
statistical software into the course. And, MyStatLab comes from an experienced partner with
educational expertise and an eye on the future.

Tutorial Exercises

MyStatLab homework and practice exercises correlated to the exercises in the textbook are generated
algorithmically, giving students unlimited opportunity for practice and mastery. MyStatLab grades
homework and provides feedback and guidance.
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Powerful Homework and Test Manager

Create, import, and manage online homework assignments, quizzes, and tests that are automatically
graded, allowing you to spend less time grading and more time teaching. Thousands of high-quality and
algorithmic exercises of all types and difficulty levels are available to meet the needs of students with
diverse mathematical backgrounds.

Ready-to-Go Courses
Ready-to-Go Courses make it even easier for first-time users to start using MyStatLab. With the help of
experienced instructors, these courses include pre-made assignments that you can alter at any time.



Adaptive Learning

An Adaptive Study Plan serves as a personalized tutor for your students. VWhen enabled, Knewton in
MyStatLab monitors student performance and provides personalized recommendations. It gathers information
about learning preferences and is continuously adaptive, guiding students though the Study Plan one
objective at a time.

Integrated Statistical Software

Copy our data sets, from the eText and the MyStatLab questions, into software such as StatCrunch,
Minitab, Excel, and more. Students have access to support tools—videos, Study Cards, and manuals for
select titles—to learn how to use statistical software.

[ Tools for Success

Course Home Technology Tutorial Videos

Homework » View the Excel Technology Tutorial Videos.
Quizzes & Tests » View the Mini Technology Tutorial Videos.
» View the 5PSS Technology Tutorial i
Study Plan
» View the Graphing leulator Techn ¢ Tutorial Videos.
Gradebook
StatCrunch Technology Study Cards
p Chapter Contents » View the Exgel 2007 with DDXL, Study Card.
» View the Exca with XL.STAT Study Card.
e
» View the Minjtab Study Card.
Multimedia Library » View the JMP Study Card.
Pearson Tutor » View the R Study Card.
Services » View the SPSS Study Card.
Discussions » View the StatCrunch Study Card.
» View the istics Graphing lculator Study Card.
P Course Tools
Instructor = Graphing Calculator Tutorial for Statistics
Resources =
» Usethe hing Caloulator Tutorial for Statistics to leam basic TI calculator functions.

Graphing Calculator Help
» View the Graphing Calculator Quick Reference Guida.

StatCrunch

MyStatLab includes web-based statistical software, StatCrunch, within the online assessment platform so
that students can analyze data sets from exercises and the text. In addition, MyStatLab includes access to
www.StatCrunch.com, the full web-based program where users can access thousands of shared data
sets, create and conduct online surveys, perform complex analyses using the powerful statistical software,
and generate compelling reports.

Engaging Video Resources
* Business Insight Videos are 10 engaging videos showing managers at top companies using statistics in
their everyday work. Assignable questions encourage discussion.

* StatTalk Videos, hosted by fun-loving statistician Andrew Vickers, demonstrate important statistical
concepts through interesting stories and real-life events. This series of 24 videos includes available
assessment questions and an instructor’s guide.
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Preface

, second edition, is a one- or two-semester
textbook written in a conversational tone designed to reduce the level of anxiety that many
business students experience when taking a statistics course.

Many of today’s business students are intimidated by their statistics textbook. These stu-
dents often view their textbook as an obstacle to overcome rather than a tool to help them
succeed. To address this issue, I have written Business Statistics in a straightforward, conver-
sational tone that helps to reduce the anxiety many students experience with this course. My
experience as both a writer and a teacher has taught me that students learn more effectively
when they feel a personal connection with their instructor. Many traditional textbooks tend to
“talk down” to students in a manner that many find difficult to understand. I prefer a textbook
that “talks to” the students as I do in the classroom providing them a sense that I’'m on their
side, encouraging them every step of the way.

I strongly believe that students learn most effectively when they solve statistics prob-
lems as they learn new concepts rather than later (often right before the next exam). To facili-
tate this philosophy, I provide the student with a parallel problem that I have labeled “Your
Turn,” which allows them to work alongside the example that I am demonstrating in the chap-
ter. I attempt to motivate them to do these exercises with a little levity but it’s not beneath
me to downright beg them to give it a try. I show the entire solution at the end of the chapter,
so they can quickly check if their answer is correct. I call this my “learn it, do it, check it”
cycle, where students learn by reading an example, doing a similar problem on their own, and
finally checking their answer to confirm they understand. In effect, the textbook also plays
the role of a workbook for the student, keeping them actively engaged in the learning process.
Too often, students skim through an example that is completely solved for them in the text
and convince themselves they understand the concept—that is, until they are trying to solve
a similar problem in an exam for the first time. My approach encourages students to work
through examples and confirm they grasp the concept before moving on to the next topic.

I have inserted many author’s comments in the margins throughout each chapter, that
provide useful insights along the way. This feature is analogous to the side comments you
would make to your students during a lecture to help them better understand the material.
I have found this to be an effective technique to help keep students focused on material that
they may find confusing or overwhelming.

To help students be successful in your course, Business Statistics, second edition, has the
following attributes:

Is written in a straightforward, conversational tone—to help reduce the anxiety that
many business students experience with the topic of statistics.

Utilizes a “learn it, do it, check it” cycle—by providing parallel Your Turn problems
throughout each chapter, the textbook essentially serves as a workbook allowing students to
convince themselves they really understand a concept before moving on to the next topic.

Incorporates author’s comments in the margins—which are analogous to the side
comments that an instructor would make during a lecture to help students better under-
stand the material.

I am very excited to offer several new features to the second edition of Business Statistics. I have

Added two new online chapters: Chapter 17, Decision Analysis, and Chapter 18, Non-
parametric Statistics. Chapter 17, Decision Analysis, provides a detailed discussion of
decision making under uncertainty and decision making under risk along with a step-
by-step description on the construction and analysis of decision trees. Chapter 18, Non-
parametric Statistics, provides a detailed description of the following procedures: Sign
Test, Wilcoxon Rank-Sum Test, Wilcoxon Signed-Rank Test, Kruskal-Wallis One-Way
ANOVA, and Spearman Rank-Order Correlation Coefficient. These chapters can be
found on the textbook’s Web site www.pearsonhighered.com/donnelly.


www.pearsonhighered.com/donnelly

Updated technology coverage to Microsoft Excel 2013, with instructions for Excel 2011
for Mac and Excel 2010 for Windows provided online as needed. Through my experi-
ence in the classroom, I have been aware of the increasing number of Mac users who
have been frustrated with software compatibility issues. The version of the Excel Add-in
PHStat that is utilized in this edition is compatible with Excel 2011 for Mac. These in-
structions can be found on the textbook’s Web site www.pearsonhighered.com/donnelly.

Increased the number of problems by 25%, totaling over 1,110 business-related prob-
lems. Additionally, 35% of the problems in the text are new or updated.

Doubled the number of data sets included in problems, examples, and Your Turns, total-
ing over 340 data sets.

Introduced topics of covariance and the correlation coefficient at the end of Chapter 3,
Calculating Descriptive Statistics. The correlation coefficient is also covered in Chapter
14, Correlation and Simple Linear Regression.

Used Excel functions to determine p-values and critical scores for hypothesis tests that
use the normal, student’s #, F,, and chi-square distributions. This feature provides students
with more options for this type of analysis.

Removed critical sample mean and critical sample proportion as optional steps to hy-
pothesis testing in Chapters 9 and 10 to streamline these procedures. These two topics
are now included in the section describing Type II Errors at the end of Chapter 9.

Added learning objectives to each chapter opener, which describe the skills that the stu-
dent is expected to acquire after studying this material.

Added an Index of Applications that allows faculty and students to conveniently locate
specific types of problems and examples.

Current business examples that keep the students’ interest—Statistical procedures

are applied to products and services that students can relate to such as the following:

* Approximating the probability of an accident similar to the BP oil spill in the Gulf of
Mexico occurring again in the near future

e Liberty Mutual Insurance Company comparing the proportion of auto accident claims
for clients with and without good student discounts

* Comparing satisfaction scores for various smartphone brands

* The shortage of Internet protocol (IP) addresses using the original IPv4 format

Your Turn problems after every major section—These prob-

YOUR TURN #7

My college requires instructors to have an average approval rating of 9.0 on a scale of 1-10 from stu-
dent evaluations as a condition for employment. This current semester, | have 120 students, of whom
30 completed the evaluation. My average score on the evaluation was 8.8. Historical data have indicated
that the standard deviation for student evaluations in the college is 3.2. My dean has scheduled a meet-
ing with me today to discuss my future employment with the college. Can you help me save my job?

Answer can be found on » page 331

N ®

In other words, if customers are arriving every 4 minutes, 15 customers arrive in 1 hour
(there are 15 four-minute intervals in an hour). It’s simply a matter of explaining the same in-
formation two different ways. However, the terms . and A must be based on the same units. If
 is expressed in minutes per customer, then A must be expressed in customers per minute.

We’re now ready to use the EXPON.DIST function to calculate P(x = 2) with A = 0.25.

=EXPON.DIST(2,0.25, TRUE) = 0.3935

As you can see, our result, P(x = 2) = 0.3935 matches what we obtained using
Equation 6.4.

lems are strategically placed throughout the chapter and are de-
signed to reinforce key concepts. Complete solutions to these
problems can be found at the end of the chapter. I feel that students
learn more effectively when they actively solve problems rather
than skim through examples that are completely solved for them.

Step-by-step approach to complicated statistical procedures—
Many students tend to get “lost in the forest” when facing compli-
cated procedures such as hypothesis testing, analysis of variance
(ANOVA), and regression. My approach is to break these procedures
down into bite-size, repeatable steps that can be applied to solve a
variety of problems. As a result, the student has a consistent road map
to follow when deciding how to proceed with a specific technique.

Highlighted text—Throughout the textbook, I have highlighted
text to draw the student’s attention to a key point in the chapter.
This will help to reinforce important concepts that could other-
wise be overlooked by the student.


www.pearsonhighered.com/donnelly

In quality control settings,
businesses prefer a smaller
standard deviation, which
is an indication of more
consistency in the process.

Author’s comments—In the margins, you will find comments that help clarify specific
topics. These comments often point to an appropriate location in the chapter and are
analogous to the comments you as an instructor might make in class to provide your stu-
dents with some additional insight to the material.

Statistics in Practice—Throughout the textbook, examples of how statistics is used in

today’s business environment are described in specially marked sections within the chap-

ter. Examples include the following:

* Government reports of unemployment figures using confidence intervals and the
interpretation of these results

» Comparison of customer feedback for different snack food products from Herr’s Food
Company

e A statistical technique that health care insurance companies can rely on to investigate
unusual billing practices from doctors’ offices

Comparison of performances of Olympic athletes across different sporting events

Although the range as a measurement of variability has its limi-
tations, it can be useful when measuring volatility of the stock

Number of Volatile Days

market. If a volatile day for the stock market is defined as a 180 3
swing of more than 200 points, we can use the daily range of . :;‘g
the stock market index to identify volatile days. Figure 3.9 -
shows the number of volatile days in the stock market from 3 oot - p 51
2000 until 2012. [ » =
“ »
o] I 11
The surge in volatile days from 2008 to 2011 reflects the uncer- o B -m

tainty in the financial markets as the economy struggled through 2000 2001 2007 2003 2004 2005 2005 2007 2008 2009 2010 2011 2022

asignificant recession. The quiet period seen in 2012 represents

a more stable market as investors showed more confidence in

the economy. In this example, we’ve demonstrated that we can FIGURE 3.9

use the range to conclude that the economy is showing signs of Number of Volatile Days in the Stock Market
recovering from the recent financial turmoil.

vear

The integration of Microsoft Excel® 2013—I utilize Excel to demonstrate the use of
technology in business statistics, but not at the expense of understanding the underly-
ing concepts. I have spoken to students who tell me that they know how to perform a
procedure such as ANOVA on the computer, but do not feel comfortable interpreting
the results. By letting Excel do all the work they miss the opportunity to understand the
underlying concepts of the technique. The philosophy employed in this textbook avoids
this unfortunate situation.

FiGURE 11.84 mas o g e R
Conducting a One-Way ANOVA HOME  INSERT  PAGELAYOUT  FORMULAS REVIEW  VIEW Signi
Test Using Excel (Steps 1-3)
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Get Bxternal| Refresh = | 2| Sort | Filter T Outline
Datav | al- [ W Advanced | cojymns 8 Data Validation ~ oF -
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4 EW2
R RIS S FP o S 1 el 0 1 S [ e e o S [ 1 R B [ |
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n 66 65 Data Analysis
82 7 69
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80 63 Anova: Two-Factor With Replication
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Covarance
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Exponential Smoothing
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Supplements

Student Solutions Manual, by Bob Donnelly and Roman
Erenshteyn, provides detailed, worked-out solutions to all
even-numbered problems (ISBN-10: 0-321-93070-3; ISBN-13:
978-0-321-93070-5).

Study Cards for Business Statistics Software. This series
of study cards, available for Excel® with XLSTAT™, Excel®
2013, Minitab®, JMP®, SPSS®, R®, StatCrunch™, and TI-83/84
graphing calculators, provides students with easy, step-by-step
guides to the most common business statistics software. Avail-
able at www.myPearsonStore.com.

Instructor’s Solutions Manual, by Bob Donnelly and
Roman Erenshteyn, provides detailed, worked-out solu-
tions for all problems. Available for download at www.
pearsonhighered.com/irc.

Test Bank, by Bob Donnelly, includes true/false, multiple-
choice, fill-in, and problem-solving questions based on
the definitions, concepts, and ideas developed in each
chapter of the text. Available for download at www
.pearsonhighered.com/irc.

TestGen® (www.pearsonhighered.com/testgen) enables
instructors to build, edit, print, and administer tests, us-
ing a computerized bank of questions developed to cover
all the objectives in the text. TestGen is algorithmically
based, allowing instructors to create multiple but equiva-
lent versions of the same question or test with the click of
a button. Instructors can also modify test bank questions
or add new questions. Tests can be printed or adminis-
tered online. The software and test bank are available for
download from Pearson Education’s online catalog (www
.pearsonhighered.com/irc).

Online Resources can be downloaded from www
.pearsonhighered.com/donnelly and include the following:

Chapters 17, Decision Analysis, and Chapter 18, Nonpara-
metric Statistics.

Data sets in Excel format for chapter problems, examples,
and Your Turns.

Excel for Mac 2011/Excel 2010 for Windows instruc-
tions for students to refer to when Excel instructions shown
in the textbook are not compatible with the Excel for Mac
2011 or Excel 2010 for Windows versions of Excel.

Online case files and answers, by Bob Donnelly, can be

used in conjunction with the chapters to further class discus-

sions or to use as class projects or homework assignments.
PHStat, the latest version of PHStat, the Pearson statisti-
cal add-in for Windows-based Excel 2003, 2007, and 2010.
This version is also compatible with Excel 2011 for Mac.

PHStat can be downloaded from www.pearsonhighered
.com/phstat.

MyStatLab™ Online Course (access code required) MyStat-
Lab is a course management systems that delivers proven results
in helping individual students succeed. MyStatLab can be suc-
cessfully implemented in any environment—Iab-based, hybrid,
fully online, traditional—and demonstrates the quantifiable dif-
ference that integrated usage has on student retention, subsequent
success, and overall achievement. MyStatLab’s comprehensive
online gradebook automatically tracks students’ results on tests,
quizzes, homework, and in the study plan. Instructors can use the
gradebook to provide positive feedback or intervene if students
have trouble. Gradebook data can be easily exported to a variety

of spreadsheet programs, such as Microsoft Excel.
MyStatLab provides engaging experi-

™
MyStatLab ences that personalize, stimulate, and

measure learning for each student.

Tutorial Exercises with Multimedia Learning Aids: The
homework and practice exercises in MyStatLab align with
the exercises in the textbook, and they regenerate algorith-
mically to give students unlimited opportunity for practice
and mastery. Exercises offer immediate helpful feedback,
guided solutions, sample problems, animations, videos, and
eText clips for extra help at point-of-use.

Adaptive Study Plan: Pearson now offers an optional fo-
cus on adaptive learning in the study plan to allow students
to work on just what they need to learn when it makes the
most sense to learn it.

Additional Statistics Question Libraries: In addition to
questions that are aligned with your textbook, MyStatLab
courses come with two additional question libraries. Four
hundred and fifty Getting Ready for Statistics questions
offer the developmental math topics students need for the
course. One thousand Conceptual Question Library re-
quire students to apply their statistical understanding.

StatCrunch™: MyStatLab includes a Web-based statis-
tical software, StatCrunch, within the online assessment
platform so that students can easily analyze data sets from
exercises and the text. In addition, MyStatLab includes ac-
cess to www.StatCrunch.com, a Web site where users can
access shared data sets, conduct online surveys, perform
complex analyses, and generate compelling reports.

Integration of Statistical Software: Knowing that students
often use external statistical software, we make it easy to
copy our data sets, both from the ebook and the MyStatLab
questions, into software programs. Students also have access
to a variety of support tools—Technology Instruction Videos,
Technology Study Cards, and Manuals for select titles.

Business Insight Videos: Ten engaging videos show man-
agers at top companies using statistics in their everyday
work. Assignable questions available.
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StatTalk Videos: Fun-loving statistician Andrew Vickers
takes to the streets of Brooklyn, New York, to demonstrate
important statistical concepts through interesting stories
and real-life events. A series of 24 videos with accompany-
ing assessment questions and instructor’s guide available.

Expert Tutoring: Although many students describe the
whole of MyStatLab as “like having your own personal tu-
tor,” students also have access to live tutoring with quali-
fied statistics instructors via MyStatLab.

And, MyStatLab comes from a trusted partner with educa-
tional expertise and an eye on the future.

Knowing that you are using a Pearson product means know-
ing that you are using quality content. That means that our
eTexts are accurate, that our assessment tools work, and
that our questions are error free. And whether you are just
getting started with MyStatLab, or have a question along
the way, we’re here to help you learn about our technolo-
gies and how to incorporate them into your course.

To learn more about how MyStatLab combines proven learning
applications with powerful assessment, visit www.mystatlab.
com or contact your Pearson representative.

MyStatLab™ Ready to Go Course (access code required):
These new Ready to Go courses provide students with all the
same great MyStatLab features that you’re used to, but make it
easier for instructors to get started. Each course includes pre-
assigned homework and quizzes to make creating your course
even simpler. Ask your Pearson representative about the details
for this particular course or to see a copy of this course.

MathXL® for Statistics Online Course (access code re-
quired): MathXL® is the homework and assessment engine that
runs MyStatLab. (MyStatLab is MathXL plus a learning man-
agement system.)

With MathXL for Statistics, instructors can

Create, edit, and assign online homework and tests using
algorithmically generated exercises correlated at the objec-
tive level to the textbook.

Create and assign their own online exercises and import
TestGen tests for added flexibility.

Maintain records of all student work, tracked in MathXL’s
online gradebook.

With MathXL for Statistics, students can

Take chapter tests in MathXL and receive personalized
study plans and/or personalized homework assignments
based on their test results.

Use the study plan and/or the homework to link directly to
tutorial exercises for the objectives they need to study.

Knowing that students often use external statistical soft-
ware, we make it easy to copy our data sets, both from the
ebook and the MyStatLab questions, into software like
StatCrunch™, Minitab, Excel, and more.

MathXL for Statistics is available to qualified adopters. For
more information, visit our Web site at www.mathxl.com or
contact your Pearson representative.

StatCrunch™ StatCrunch is powerful Web-based statistical
software that allows users to perform complex analyses, share
data sets, and generate compelling reports of their data.

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. An online survey tool allows
users to quickly collect data via Web-based surveys.

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 con-
cepts, and are available for export to enrich reports with vi-
sual representations of data.

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

Full access to StatCrunch is available with a MyStatLab kit, and
StatCrunch is available by itself to qualified adopters. For more
information, visit our Web site at www.StatCrunch.com or con-
tact your Pearson representative.

PowerPoint® Lecture Slides. These presentations are avail-
able for each chapter. The PowerPoint slides provide an instruc-
tor with individual lecture outlines to accompany the text. The
slides include many of the figures and tables from the text. In-
structors can use these lecture notes as is or can easily modify
the notes to reflect specific presentation needs.

The Student Edition of Minitab®is a condensed edition of the
professional release of Minitab statistical software. It offers
the full range of statistical methods and graphical capabilities,
along with worksheets that can include up to 10,000 data points.
Individual copies of the software can be bundled with the text
(ISBN-10: 0-13-143661-9; ISBN-13: 978-0-13-143661-9).

JMP Student Edition is an easy-to-use, streamlined version
of JMP desktop statistical discovery software from AS Insti-
tute, Inc., and is available for bundling with this text (ISBN-10:
0-321-89164-3; ISBN-13: 978-0-321-89164-8).

I would like especially to thank Deirdre Lynch and Marianne Ste-
panian for their support and guidance with this second edition,
Dana Bettez for keeping the entire project on schedule, Erin Lane
for promoting this edition with her marketing skills, Joe Vetere
for producing professional quality figures and screenshots in
the textbook, Peggy McMahon for coordinating the production
process with PreMediaGlobal, Sonia Ashraf for coordinating the
reviewers, Amy Ray for improving my writing with her edito-
rial skills, Cathy Zucco-Teveloff and Dirk Tempelaar for their
accuracy checking to ensure an error-free textbook, and David
Stephan for the development of the Excel Add-in, PHStat.

And most importantly, I would like to thank my wife,
Debbie, for her constant love and support throughout the entire
project.
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Information overload is a recognized mark of our time, and the daily data tsunami isn’t
going to recede any time soon. There’s no doubt you will be exposed to an unprecedented
volume of data and information throughout your career. While many around you are crying
“I’'m overwhelmed!” or even “man overboard!” you can take a different, much better
approach. Developing the skills needed to organize and interpret important information is a
key to success, especially in business.

The business statistics course you are beginning will give you invaluable tools that
enable you to use data to make good business decisions. For example, if you were a manager
for AT&T or Verizon, could you conclude that the dropped-call rates for the two companies
are significantly different based on a sample of customers from each company? Would that
data alone be enough to affect how you manage your business? Or, would you want to break
it down further and analyze it by some additional other factor, the locations of dropped calls
perhaps? After you have completed Chapter 10, you’ll be able to analyze data such as this
and answer these questions with a high degree of reliability.

Throughout your business career you will find people at every level making decisions
that have real consequences affecting business profitability and the jobs of real people.

A skilled data analysis can give you an amazing window on aspects of a business that are
simply not apparent without it.

I have written this textbook with you, the student, as my focus and the overall goal of
helping you succeed both in this course and later in your career. I developed my approach
over many years of teaching, and on the basis of that experience, I offer the following advice
to help you achieve your own goals:

Make it to class regularly. If you don’t, you’ll miss the details that help you master the
subject. No textbook, no matter how well written, can take the place of your instructor
and the classroom interaction. Seriously, go to class!

Take advantage of the ““Your Turn” problems placed throughout the chapters. Solving
them will reinforce key concepts and let you know if you fully understand the material.
The solutions to the problems at the end of each chapter give you immediate feedback,
so [ encourage you not to peek at the answers before you solve the problems or you
won’t really know how you are doing!

Solve as many of the chapter problems as you can before exams. Business statistics is
not a subject that rewards cramming or winging it. The saying “practice makes perfect”
holds true in this field, and working through a variety of problems will build your
confidence during the semester. I have provided solutions to all the even-numbered
problems in Appendix B at the end of the book.

I hope that you come to share my enthusiasm for the value of business statistics this semester
and that what you learn in this course contributes to your future success in the business
world.
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Absence, 71, 101, 139, 238, 702
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Bellevue University, 812
Class sizes, 73, 402, 464, 647
College students’ salaries, 101
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E-book reading, 240
Education levels, 603
Final exam scores, 140, 716, 725, 737-738, 755
For-profit schools, 489
GMAT, 672
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Grade distribution, 58, 189, 610
Grade inflation, 683, 818
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Graduate Management Admission Council
(GMAC), 18-41, 376
High school salaries, 567
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Independence School, 783
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MCAT, 474
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Pearson Education, 18-40-18-41



Question answering, 217
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Rechargeable batteries, 463—464
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Apple stock price, 796
Auto financing market, 376
Average cash bonus, 818
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Baggage fees, 489
Bank of America, 377
Bank of Delaware, 738, 755
Car-loan payments, 241
Citibank, 18-44, 493
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Cost of ink cartridges, 347
Credit cards, 18-21, 41, 175, 268, 402, 567, 610
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Fair Isaac, 18-42, 140
Financial aid, 239
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French pension system, 423
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Hotel room rates, 18-26, 281, 427
Housing prices, 18-14
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Money saved for retirement, 70

Mortgage rates, 18-40, 238-239, 796

National Foundation for Credit Counseling
(NFCC), 18-21

Negative equity, 327-328, 493

Pay for college, 71

Paying annual dues to play golf, 322

PGA money list, 61

Portfolios, 238

Recession, 283, 431, 483, 489

Sallie Mae, 18-41

“Sandwich generation,” 327

Soffrittos, 759

Starting salaries, 554

Stock markets, 18, 819

Student-loan debt, 18-40, 492, 614

Tax prep costs, 375
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Travel insurance, 238
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Statistics is the mathematical science
that deals with the collection, analysis, and
presentation of data, which can then be
used as a basis for inference and induction.

Inthe 1980s, Marriott
conducted an extensive survey
to see how potential customers
felt about the companys current
hotel offerings. Based on the
results, Marriott designed a new
hotel chain known as Courtyard
by Marriott, which has been a
huge success.

Welcome to the world of statistics! Although some of you might be excited about learning
statistics, others of you are probably less than thrilled about it. Perhaps you have to take
“sadistics” because your major requires it. However, before you write off the value of this
learning opportunity, let’s discuss the role that statistics can play in your life. In today’s
world, everyone is a consumer of statistics. By this, I mean that you are continually sur-
rounded by data and statements about those data in an effort to influence you to purchase
something, vote for someone, or change your opinion about an issue. Consider the follow-
ing examples:

* When CBS Sports announces that 109 million viewers tuned in to the 2013 Super Bowl, do
you understand the method used to determine this number? (How does CBS know that I,
you, or anyone else watched the game?)

* When we hear on TV that President Barack Obama’s approval rating is 56% and in
small print see 4%, do you understand the significance of this percentage?

* When you read an advertisement claiming that a new product is recommended by
four out of five doctors, do you question the validity of the claim? (For instance,
were the doctors paid for their endorsements?)

e When an online survey reports that Canon digital cameras are preferred to Nikon, does
it concern you that the majority of the respondents could be Canon loyalists who repeat-
edly voted, skewing the results, or that the survey was conducted on a Canon user’s
forum?

Never before in the history of humankind have people had more data and information at
their fingertips than you do at this moment. Statistics can have a powerful effect on our feel-
ings, our opinions, and the decisions that we make in our personal and professional lives.
As a result, it’s very important that the statistics we report are both accurate and unbiased to
ensure that they are properly utilized.

Business Statistics and Their Uses

Statistics is the mathematical science that deals with the collection, analysis, and presenta-
tion of data—data that can then be used as a basis for inference and induction. Business
statistics are statistics applied to the business world in an effort to improve people’s decision
making in fields such as marketing, operations, finance, and human resources, to name a
few. Let’s look at a few examples of how business statistics can help an organization’s
decision makers.

Marketing Research

Organizations rely heavily on business statistics when they conduct marketing research

to determine what consumers want. For example, Kellogg’s could perform a taste test to
determine if consumers prefer the company’s Cheez-It crackers to Nabisco’s Cheese Nips.
(Being a life-long Cheez-It addict, I know where my vote will go.) Kellogg’s could also
gather information about each consumer participating in the test in an effort to determine if
the people who prefer one brand to the other share similar characteristics. This would

be useful information for Kellogg’s future marketing efforts.

Advertising

Television networks set their advertising rates for commercials based on the sizes of viewing
audiences. The networks receive the information from Nielsen Media Research, which col-
lects data from approximately 25,000 U.S. households. The sample of households surveyed
has been carefully selected so that the results can be used to infer the viewing habits of the
entire country. Statistics are used to ensure the sample is properly chosen and to process the
data into meaningful information for the networks. Based on this information, CBS was able
to charge a record $3.8 million for a 30-second Super Bowl ad in 2013.
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the business world to help improve decision
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Operations

Statistics can also be used to help businesses operate better. Quality control, for example, is
a vital concern for all successful organizations. The combination of business statistics and
quality control is a marriage made in heaven. If properly implemented, statistics can help
manufacturing and service organizations monitor their processes and determine when quality
problems begin to occur. For instance, Kellogg’s can use statistics to determine if my Cheez-
Its are overbaked or too salty. (Based on the box I'm sampling from at this moment, I’d say
the company is doing an excellent job with its statistical quality control.)

Finance

When I began writing this textbook, the U.S. economy was in the middle of a deep reces-
sion. Part of the economic downturn was due to the poor lending practices of banks, particu-
larly in the mortgage industry. If used properly, business statistics is an excellent tool to help
banks identify consumers who are good credit risks and those who are not based on charac-
teristics such as income, education, and home-ownership. For example, Fair Isaac Corpora-
tion (FICO) developed the credit scoring system (FICO score) currently used by the industry
and which is based on a variety of statistical techniques.

p

It’s a great time to be in the job market if you have an interest and
aptitude for statistics. This is due to an increase in demand for
the skills of individuals who have developed a level of statistical
literacy. The biggest driver for this demand is a global society that
is both data-rich and data-dependent as technology advances at
an explosive rate. In recognition of this development more than 150
professional organizations, including the American Statistical Asso-
ciation, have designated 2013 as the International Year of Statistics.
There are abundant employment opportunities in today’s
business world that require expertise in statistics. The following
jobs are just a small sampling of the type of jobs available to
people who have mastered this skill set.

e Transportation statistician—Our daily lives are surrounded by
transportation systems that require ongoing attention by people
with statistical talents. Examples include:

o Delivery companies such as FedEx and UPS, which are al-
ways seeking opportunities to improve the efficiency of their
delivery systems by analyzing data.

o Airlines such as American Airlines rely on statistics for their
yield management system which determines airfares on a
continuous basis. You can thank these systems when you
experience unexpected swings in airfare as you book your
next vacation!

¢ Financial analyst—Using a variety of statistical tools, financial
analysts provide investment advice to businesses and individu-
als. Banks and investment firms are examples of organizations
seeking this type of position.

e Actuary—In order to maintain profitability, insurance companies

\\ need actuaries to analyze risk factors for their customers in

order to establish appropriate premiums for their service.
Statistical techniques play a major role in this analysis. Hospitals,
banks, and government agencies are other examples of organiza-
tions that rely on these skills.

e Sports statistician—Many professional baseball, basketball,
and football teams have hired statisticians in an effort to gain a
competitive advantage. Examples include:

o Assistant General Manager Peter Brand, who was drama-
tized in the 2011 film Moneyball, used statistical analysis
to help the Oakland Athletics assemble a competitive Major
League Baseball team during the 2002 season. The Boston
Red Sox won the World Series in 2004 (their first since
1918!) relying on some of the same statistical modeling
used by the Oakland Athletics.

o The Memphis Grizzlies, an NBA team, recently hired a vice
president of basketball operations because of his statistical
expertise.

e Political analyst—A great deal of attention has been paid to
predicting political outcomes, such as elections, using statistical
tools.

o Nate Silver is an American statistician who has developed
an impressive reputation for his accurate predictions in
the political arena. | recommend visiting his Web site,
fivethirtyeight.blogs.nytimes.com, to gain some insight
into the benefits of statistics in this field.

And of course I'd be remiss not mentioning one last type of
employment in the field of statistics—education. | can personally
testify that teaching statistics to students and writing books to
help them learn has been a very rewarding experience. /
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Data are values assigned to observations or
measurements and are the building blocks
of statistical analysis.

Information is data that are transformed
into useful facts that can be used for

a specific purpose, such as making a
decision.

The Internet has become a

rich source of data for statistics
published by various industries.

I once found aJapanese study
onthe effect of fluoride on toad
embryos. Before this discovery, |
had noidea toads even had teeth,
much less a cavity problem!

Secondary data are data collected by
someone else that you are “borrowing.”

Data

Data are the foundation of the field of statistics and can be defined as the values assigned to
specific observations or measurements. If I'm collecting data on my wife’s snoring behavior,
I can do so in different ways. I can measure how many times Deb snores over a 10-minute
period. I can measure the length of each snore in seconds. I could also measure how loud
each snore is using a descriptive phrase like “That one sounded like a bear just waking up
from hibernation” or “Wow! That one sounded like a sea lion calling for its young.” (How a
sound like that can come from a person who can fit into a pair of size 2 jeans is beyond me.)

In each instance, I would be recording data on the same event but in a different form. In
the first instance, [ would be measuring a frequency, or number of occurrences. In the second
instance, [ would be measuring duration, or length of time. And in the final instance, I would
be measuring the event by describing its volume using words rather than numbers.

However, data all by themselves are not particularly useful. By definition, data are just
the raw facts and figures that pertain to a measurement of interest. Information, on the other
hand, is derived from the facts for the purpose of making decisions. One of the major rea-
sons to use statistics is to transform data into information. For example, Table 1.1 shows my
golf scores over a two-month period. (For those of you who are non-golfers, lower scores
are better.)

W TABLE 1.1 | GoLr-ScorE DaTa

DATE SCORE
June 13 94
June 20 96
June 27 93
July 10 89
July 16 86
July 24 89

Each individual golf score would be considered a data point. By themselves, the data
points have limited value, other than to suggest that I should not quit my day job. (To quit
my day job and become a professional golfer, I would need a score in the 65-70 range.) To
these data, let’s add the fact that in my desperate efforts to buy a better golf game, I quietly
purchased a brand new driver on July 1, thinking my wife would not notice a new club in my
golf bag (she did). We may be able to conclude, with the help of statistics, that the purchase
helped improve my game (imagine a doubtful look on Deb’s face). In order to answer this
question, we will need to employ a statistical analysis that will be covered later in this
text. Stay tuned as I use statistics hopefully to convince my wife that I really needed this
new club!

The Sources of Data

We classify the sources of data into two broad categories: primary data and secondary data.
Secondary data are data somebody else has collected and made available for others to use.
The U.S. government collects and publishes a variety of data that are readily available on-
line. The U.S. Department of Labor collects mountains of data on topics such as consumer
prices, inflation, unemployment, and productivity. The home page for the department’s Web
site is shown in Figure 1.1.

Every 10 years the U.S. Department of Commerce conducts a nationwide census to
gather a wide variety of data related to the country’s population. The data are used by Con-
gress to make decisions about the funding for community services throughout the United
States. The data are used to adjust the number of representatives each state is allowed to
elect to Congress. You can find census data on the Department of Commerce’s Web site.



FIGURE 1.1
The Home Page of the Bureau
of Labor Statistics

Primary data are data that you have
collected for your own use.

Direct observation is a method of
gathering data while the subjects of interest
are in their natural environment, often
unaware they are being watched.

A focus group is a direct observational
technique whereby individuals are often
paid to discuss their attitudes toward
products or services in a group setting
controlled by a moderator.

In an experiment, subjects are exposed to
certain treatments and the data of interest
are recorded.

A survey involves directly asking people a
series of questions and can be administered
by e-mail, via the Web, through snail mail,
face to face, or over the telephone.
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The U.S. Geological Survey (USGS) provides an impressive assortment of scientific
information that is used to manage water, energy, biological, and mineral resources across
the Earth. For instance, did you know there are 250 species of squirrels in the world? If you
don’t believe me, you can look the information up at the USGS’s Web site and become the
local squirrel “expert” in your area.

The main drawback of using secondary data is that you have no control over how the
data were collected. People tend to believe anything that’s in print, even if it’s not true. (You
believe me, don’t you?) Some of it is wrong, and, as you will learn later in the chapter, some
of it is deliberately biased. The advantage to secondary data is that they are cheap (some-
times free) and that they are immediately available. For someone looking for data quickly,
secondary data provide instant gratification (assuming the data are accurate, of course).

Primary data, on the other hand, are data collected by the person or organization that
eventually uses the data. This type of data can be expensive to acquire, but the main advan-
tage is that primary data are your data, and you have nobody else to blame but yourself if
you make a mess of it. You can obtain primary data in many ways, such as by direct observa-
tion, via experiments, and through surveys.

Direct observation is a method of gathering data while the subjects of interest are in their
natural environment, often unaware they are being watched. Observing wild animals stalk-
ing their prey in the forest or teenagers at the mall on Friday night are two examples. (Or are
they the same example?) The advantage of this method is that the subjects will unlikely be
influenced by the data collection process.

A focus group is a direct observational technique whereby individuals are often paid to
discuss their attitudes toward products or services in a group setting controlled by a mod-
erator. For example, Fisher Price heavily relies on focus groups of both adults and children
to obtain valuable feedback on new toy ideas. The participants are aware they are being
observed.

In an experiment, subjects are exposed to certain treatments and the data of interest are
recorded. An experiment that tests the use of a new medical drug is an example. Two dif-
ferent groups would be established: The first group would receive the new drug; the second
group would be the control group. People in the control group would be told they are getting
the new drug but would in fact get a placebo with no medication. The reactions from each
group would be measured and compared to determine whether the new drug is effective.

The benefit of experiments is that they allow statisticians to control factors that could
influence the results, such as the gender, age, and education of a participant. One major con-
cern about collecting data through experiments is that the response of the subjects might be
influenced by the fact they are participating in a study.

A survey involves directly asking people a series of questions. Surveys can be adminis-
tered by e-mail, via the Web, through snail mail, face to face, or over the telephone. (It’s the
telephone survey I'm most fond of, especially when I get the call just as I'm sitting down
to dinner, getting into the shower, or finally making some progress on the chapter I'm writ-
ing.) The questionnaire needs to be carefully designed to avoid any bias that could affect
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Research has shown that a
question posed in a positive
tone will tend to evoke a more
positive response. A question
posed in a negative tone will
tend to evoke a more negative
response. A good strategy is
to pre-test your questionnaire
before releasing it to the actual
participants.

FIGURE 1.2
An Example of a Survey

We relied on SurveyMonkey to
develop this textbook. Faculty
and students tested the book
before publication and provided
valuable feedback through this
Web site. 'm a satisfied customer!

participants’ responses or confuse them. Bias can occur when a question is stated in a

way that encourages or leads a respondent to a particular answer. For example, “Wouldn’t
you agree that all drivers should wear a seat belt?” is a biased question. The influence the
survey itself has on the responses of participants can also affect the quality of the data
collected. Some participants will respond in a way they feel the survey would like them to.
Figure 1.2 shows a portion of a survey I developed for users of the Claymont Community
Center in Delaware. To encourage respondents to participate, an effective survey will state
its purpose in the beginning, ask questions in a clear and concise manner, and place the
more personal demographic questions last—when the respondents feel more comfortable
with the process.

Claymont Community Center
Health Clinic
Customer Service Survey

Dear Customer,

Our goal is to provide you with the best service possible. You can help us by taking a few minutes to answer
the following questions about the Claymont Community Center (CCC). This valuable information will be used to help
us to improve our services in the near future. The information gathered with this survey will be kept strictly confidential.
Thank you for helping us.

(Please place this form in the Customer Survey Box in the Health Clinic. If you need more time, you may return
the form on your next visit or ask for a stamped envelope to return it by mail.)

1. How long have you been using the Health Clinic? 3. Please provide the following personal information.
(Check one) Again, all information will remain confidential.
_ Less than one month

1 to 6 months Zip code of your residence:

6 months to a year

1 to 3 years Gender: Male Female Age:
2. How satisfied are you with the quality of service Marital Status: Married Single
being provided by the medical staff at the Health Clinic? Separated Diveeas Wil

Very Satisfied
Satisfied
Dissatisfied
Very Dissatisfied

Are you the head of your household?
Yes No

Comment What is your annual gross income?
Less than $10,000 $30-40
$10-20 $40+
$20-30

Online surveys are a convenient way to acquire data. Companies such as SurveyMonkey
provide people with a low-cost way to design surveys, collect responses, and analyze the
data. The SurveyMonkey Web site claims that 80% of the Fortune 100 companies are users
of the service. However, there are challenges to Internet surveys, which will be discussed
later in this chapter.

To test your understanding of data sources, I encourage you to spend a few minutes
answering the questions in the following Your Turn section.

YOUR TURN i#1

[dentify if the data required for each example are primary or secondary. For primary data, determine the
best way in which the data should be collected. In other words, should the data be collected via obser-
vation, experiment, or survey?

1. Apple would like to measure the satisfaction levels of customers who purchased its new iPad
product.

2. Pepsi would like to determine if consumers prefer the taste of Diet Pepsi to Diet Coke.

3. Cleveland State University needs to determine the current inflation rate to determine the annual
salary increases for its staff for the upcoming year.

4. McDonald’s would like to determine the average wait time for customers who use its drive-through
windows during the lunch hour.

\\Answers can be found on » page 19




Quantitative data use numerical values
while qualitative data relies on descriptive
terms to describe something of interest.

Nominal data are data that are described
as a category or a label. Examples are
gender (male or female), marital status
(married, single, divorced, widowed), or
yes/no responses.

Ordinal data have all the properties of
nominal data, with the added feature that
we can rank-order the values from highest
to lowest.

FIGURE 1.3

An Example of Ordinal
Measurement: Tom, Me, and
Scott (from left to right) on
Our Mowers
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The Two Main Types of Data
Another way to classify data is by whether they are quantitative or qualitative:

¢ Quantitative data use numerical values to describe something of interest either by measuring
it (such as its weight, height, or distance) or by counting it (such as the number of customers
or repeat customers a business receives).

* Qualitative data use descriptive terms to measure or classify something of interest. One
example of qualitative data is the name of a respondent in a survey and his or her level
of education. Mathematical operations such as addition, subtraction, multiplication, and
division cannot be performed on this type of data.

Classifying Data by Their Level of Measurement

Another important way to classify data is by the way the data are measured. This distinction
is critical because it affects which statistical techniques we can use in our analysis of the
data. The four levels of measurement are nominal, ordinal, interval, and ratio.

A nominal level of measurement deals strictly with qualitative data assigned to prede-
termined categories. One example is the gender of a survey respondent, with the catego-
ries being male and female. This type of data is referred to as nominal data, or categorical
data. It does not allow us to perform any mathematical operations on it, such as adding or
multiplying. We can only give the data names and categorize them. (The word nominal ac-
tually means “pertaining to names.”) We also cannot rank-order the data in any way from
highest to lowest. An example is the state in which the survey respondent resides, such as
Delaware or New Jersey (although I would try to rank my home state of Delaware on top.)

Other examples of nominal data are zip codes and telephone numbers, which can’t be
added, subtracted, or placed in a meaningful order of greater than or less than. Even though
the data consist of numbers, they are handled just like qualitative data. Nominal data are
considered the lowest level of data, and, as a result, the statistical techniques used to analyze
them are the most restrictive.

An ordinal level of measurement can be conducted on data that are on the next level
up on the food chain. Ordinal data has all the properties of nominal data, with the added
feature that we can rank-order the values from highest to lowest. The following example
explains ordinal measurement: Recently, I felt my manhood challenged by two neighbors
who claimed their lawnmowers were faster than mine. Naturally, this had to be settled by a
lawnmower race down our street, Gaebel Lane. Sadly, I present Figure 1.3, which shows that
I lost the race. My neighbor Tom came in first (1), my neighbor Scott came in second (2),
and I came in third (3).
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Interval data, which are strictly
quantitative, allow us to measure the
differences between the categories with
actual numbers in a meaningful way.

Ratio data have all the features of interval
data, with the added benefit of having a true
zero point.

For example, dollars are
considered to be ratio data
because $20 is twice as much
as S10.

FIGURE 1.4
The Tiwvo Main Types of Data
and Their Corresponding Levels

We still can’t perform mathematical operations on this type of data, but we can say that
Tom’s lawnmower was faster than mine and Scott’s. However, we cannot say how much
faster because we didn’t record the times of the lawnmowers. We just noted who came in
first, second, and third. Ordinal data that have been collected do not allow us to make mea-
surements between the categories or to say, for instance, that Scott’s lawnmower is twice
as fast as Bob’s. For that, we need a different type of data. (In case you were wondering, I
have been unsuccessful at convincing Deb that I need more horsepower to restore our family
honor at the Second Annual Gaebel Lane Lawnmower Race.)

Education level is another example of ordinal data. A master’s degree is ranked higher
than a bachelor’s degree, which in turn is ranked higher than a high school diploma. How-
ever, we are unable to measure the difference between these degrees in a meaningful,
mathematical way. For instance, it would not be accurate to claim the difference between a
master’s and a bachelor’s degree is more than the difference between a bachelor’s and a high
school degree. A property of ordinal data is that the differences between categories are not
meaningful and, therefore, cannot be measured.

Ordinal data can also be numerical. One example of numerical ordinal data is when we
rate movies with one, two, three, or four stars. Although we can order the movies by their
ratings, we can’t, for example, claim that a four-star movie is four times as good as a one-
star movie.

The interval measurement level is yet a higher level of measurement. It measures inter-
val data, which are strictly quantitative. Temperature measurements in degrees Fahrenheit
are an example of interval data. With this level, we can measure the differences between the
categories with actual numbers in a meaningful way. For instance, 70°F is 5 degrees warmer
than 65°F. However, multiplication and division can’t be performed on this level of data.
Why not? Simply because we cannot argue that 100°F is twice as warm as 50°F. The logic
of this claim becomes more obvious when we convert the temperatures to the Celsius scale.
The same two temperatures convert to 38°C and 10°C, respectively, so the twice-as-warm
argument does not hold true. To help explain this, try baking a cake at twice the recommended
temperature in half the recommended time. Yuck!

Another characteristic of interval data is that they do not have a true zero point. The
term true zero point means that a zero data value indicates the absence of the object be-
ing measured. For instance, 0°F and 0°C do not represent the absence of temperature, even
though it may feel like it.

Your grade point average (GPA) is another example of interval data. We can measure
the difference between a 4.0 and a 2.0 GPA by simply subtracting the two values. However,
it would not be an accurate statement to claim that a 4.0 student is twice as smart as a 2.0
student. Also, GPA has no true zero point because a 0.0 GPA does not indicate the absence
of a grade point average.

The most versatile of data types is the ratio level of measurement. Ratio data are as good
as it gets as far as data are concerned. Examples of this type of data are ages, weights, prices,
and salaries. Ratio data have all the features of interval data, with the added benefit of a true
zero point. For instance, a zero salary indicates the absence of any salary. With a true zero
point, we can say that a person who is six feet in height is twice as tall as a three-foot person
or that a 20-year-old person is half the age of a 40-year-old.

The distinction between interval and ratio data is a fine line. To help identify the proper
scale, use the “twice as much” rule. If the phrase “twice as much” accurately describes the
relationship between two values that differ by a multiple of two, then the data can be consid-
ered to be ratio level.

Table 1.2 summarizes the properties of the four levels of data measurement, and Figure 1.4
shows the relationship between the levels of data measurement and the two main types of data,

Qualitative Quantitative

|Nominal| | Ordinal | | Interval | | Ratio |
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W TABLE 1.2 | THE FOUR LEVELS OF DATA MEASUREMENT: A SUMMARY

LEVEL DESCRIPTION EXAMPLE

Nominal Arbitrary labels for data Zip Codes (19808, 76137)
No ranking allowed

Ordinal Ranking allowed Education level (master’s
No measurable meaning to the degree, doctorate degree)

number differences

Interval Meaningful differences Calendar year (2014, 2015)
No true zero point
Ratio Meaningful differences Income ($48,000, $0)

True zero point

which creates data measurement scales. As we explore different statistical techniques later in
this book, we will revisit these different measurement scales. You will discover that specific
techniques require certain types of data.

We can summarize classifying data by the level of measurement with the following
baseball analogy:

¢ Nominal data. The numbers on the players’ uniforms would be nominal data because these
values are simply a label and are not used for any type of measurement. A player with the
number 30 is not necessarily better than the player wearing number 15.

* Ordinal data. The batting order of the players would be considered ordinal data
because we can rank-order the players going to the plate to hit. However, there is
no useful or meaningful way to measure the differences between a player hitting
5th and a player hitting 6th.

* Interval data. The birth years of the players would be considered interval data. We
can say that a player born in 1984 is three years older than a player born in 1987,
but the “twice-as-much rule” does not hold true for calendar years. A person born in
the year 1000 is not twice as old as a person born in the year 2000. This is because
there is no true zero point with calendar years. The year O does not indicate the ab-
sence of age or time; it is merely an arbitrary reference point.

» Ratio data. The number of home runs hit by the best hitter on the team is an example of
ratio data. A player with 20 home runs has twice as many as a player with 10 home runs.
There is a true zero point for these data because zero home runs represent the absence of
home-run hits.

Because this is such an important concept, which will be used later in the course, take a
few minutes to answer the questions in the following Your Turn section before moving on in
the chapter.

YOUR TURN #2

Identify the type of data (qualitative/quantitative) and the level of measurement for each of the following
data sources:

. Your 1Q score

. The price for one gallon of gasoline

. The letter grade earned in your statistics course

. The number of boxes of Frosted Flakes on the shelf of a grocery store
. The types of cars driven by students in your class

vnswers can be found on » page 19
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