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Preface

As business statistics evolves and becomes an increasingly important part of one’s business 
education, how business statistics gets taught and what gets taught becomes all the more 
important.

We, the authors, think about these issues as we seek ways to continuously improve the 
teaching of business statistics. We actively participate in Decision Sciences Institute (DSI), 
American Statistical Association (ASA), and Data, Analytics, and Statistics Instruction and 
Business (DASI) conferences. We use the ASA’s Guidelines for Assessment and Instruction 
(GAISE) reports and combine them with our experiences teaching business statistics to a 
diverse student body at several universities.

When writing for introductory business statistics students, five principles guide us.

Help students see the relevance of statistics to their own careers by using examples from 
the functional areas that may become their areas of specialization. Students need to learn 
statistics in the context of the functional areas of business. We present each statistics topic in 
the context of areas such as accounting, finance, management, and marketing and explain the 
application of specific methods to business activities.

Emphasize interpretation and analysis of statistical results over calculation. We emphasize 
the interpretation of results, the evaluation of the assumptions, and the discussion of what should 
be done if the assumptions are violated. We believe that these activities are more important to 
students’ futures and will serve them better than focusing on tedious manual calculations.

Give students ample practice in understanding how to apply statistics to business. We 
believe that both classroom examples and homework exercises should involve actual or realistic 
data, using small and large sets of data, to the extent possible.

Familiarize students with the use of data analysis software. We integrate using Microsoft 
Excel, JMP, and Minitab into all statistics topics to illustrate how software can assist the busi-
ness decision making process. (Using software in this way also supports our second point about 
emphasizing interpretation over calculation).

Provide clear instructions to students that facilitate their use of data analysis software. 
We believe that providing such instructions assists learning and minimizes the chance that the 
software will distract from the learning of statistical concepts.

What’s New in This Edition?
This fourteenth edition of Basic Business Statistics features many passages rewritten in a more 
concise style that emphasize definitions as the foundation for understanding statistical con-
cepts. In addition to changes that readers of past editions have come to expect, such as new 
examples and Using Statistics case scenarios and an extensive number of new end-of-section or 
end-of-chapter problems, the edition debuts:

•	 A First Things First Chapter that builds on the previous edition’s novel Important 
Things to Learn First Chapter by using real-world examples to illustrate how developments 
such as the increasing use of business analytics and “big data” have made knowing and 
understanding statistics that much more critical. This chapter is available as complimentary 
online download, allowing students to get a head start on learning.
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•	 JMP Guides that provide detailed, hands-on instructions for using JMP to illustrate the 
concepts that this book teaches. JMP provides a starting point for continuing studies in 
business statistics and business analytics and features visualizations that are easy to con-
struct and that summarize data in innovative ways. The JMP Guides join the Excel and 
Minitab Guides, themselves updated to reflect the most recent editions of those programs.

•	 Tabular Summaries that state hypothesis test and regression example results along with 
the conclusions that those results support now appear in Chapters 9 through 15.

•	 An All-New Business Analytics Chapter (Chapter 17) that makes extensive use of JMP 
and Minitab to illustrate predictive analytics for prediction, classification, clustering, and 
association as well as explaining what text analytics does and how descriptive and prescrip-
tive analytics relate to predictive analytics. This chapter benefits from the insights the coau-
thors have gained from teaching and lecturing on business analytics as well as research the 
coauthors have done for a companion title on business analytics forthcoming for Fall 2018.

Continuing Features that Readers Have Come to Expect
This edition of Basic Business Statistics continues to incorporate a number of distinctive fea-
tures that has led to its wide adoption over the previous editions. Table 1 summaries these 
carry-over features:

TABLE 1  Distinctive Features Continued in the Fourteenth Edition

Feature Details

Using Statistics Business Scenarios A Using Statistics scenario that highlights how statistics is used in a business 
functional area begins each chapter. Each scenario provides an applied con-
text for learning in its chapter. End-of-chapter “Revisited” sections reinforces 
the statistical methods that a chapter discusses and apply those methods to 
the questions raised in the scenario. In this edition, seven chapters have new 
or revised Using Statistics scenarios.

Emphasis on Data Analysis  
and Interpretation of Results

Basic Business Statistics was among the first business statistics textbooks 
to focus on interpretation of the results of a statistical method and not on 
the mathematics of a method. This tradition continues, now supplemented 
by JMP results complimenting the Excel and Minitab results of recent prior 
editions.

Software Integration Software instructions in this book feature chapter examples and were per-
sonally written by the authors, who collectively have over one hundred years 
experience teaching the application of software to business. Software usage 
also features templates and applications developed by the authors that mini-
mize the frustration of using software while maximizing statistical learning

Opportunities for Additional 
Learning

Student Tips, LearnMore bubbles, and Consider This features extend  
student-paced learning by reinforcing important points or examining side 
issues or answering questions that arise while studying business statistics 
such as “What is so ‘normal’ about the normal distribution?”

Highly Tailorable Context With an extensive library of separate online topics, sections, and even two full 
chapters, instructors can combine these materials and the opportunities for 
additional learning to meet their curricular needs.

Software Flexibility With modularized software instructions, instructors and students can switch 
among Excel, Excel with PHStat, JMP, and Minitab as they use this book, 
taking advantage of the strengths of each program to enhance learning.
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Feature Details

End-of-Section and End-of-Chapter 
Reinforcements

“Exhibits” summarize key processes throughout the book. “Key Terms” 
provides an index to the definitions of the important vocabulary of a chapter. 
“Learning the Basics” questions test the basic concepts of a chapter. “Apply-
ing the Concepts” problems test the learner’s ability to apply those problems 
to business problems.
For the more quantitatively-minded, “Key Equations” list the boxed number 
equations that appear in a chapter.

Innovative Cases End-of-chapter cases include a case that continues through many chapters as 
well as “Digital Cases” that require students to examine business documents 
and other information sources to sift through various claims and discover the 
data most relevant to a business case problem as well as common misuses of 
statistical information. (Instructional tips for these cases and solutions to the 
Digital Cases are included in the Instructor’s Solutions Manual.)

Answers to Even-Numbered Problems An appendix provides additional self-study opportunities by provides answers 
to the “Self-Test” problems and most of the even-numbered problems in this 
book.

Unique Excel Integration Many textbooks feature Microsoft Excel, but Basic Business Statistics comes 
from the authors who originated both the Excel Guide workbooks that 
illustrate model solutions, developed Visual Explorations that demonstrate 
selected basic concepts, and designed and implemented PHStat, the Pearson 
statistical add-in for Excel that places the focus on statistical learning. (See 
Appendix H for a complete summary of PHStat.)

Chapter-by-Chapter Changes Made for This Edition
Because the authors believe in continuous quality improvement, every chapter of Basic Business 
Statistics contains changes to enhance, update, or just freshen this book. Table 2 provides a 
chapter-by-chapter summary of these changes.

TABLE 2
Chapter-by-Chapter 
Change Matrix

Chapter

Using  
Statistics 
Changed

JMP 
Guide

Problems 
Changed Selected Chapter Changes

FTF • • n.a. Think Differently About Statistics
Starting Point for Learning Statistics

1 • • 40% Data Cleaning
Other Data Preprocessing Tasks

2 • 60% Organizing a Mix of Variables
Visualizing A Mix of Variables
Filtering and Querying Data
Reorganized categorical variables discussion.
Expanded data visualization discussion.
New samples of 379 retirement funds  
  and 100 restaurant meal costs for examples.

3 • 50% New samples of 379 retirement funds and  
  100 restaurant meal costs for examples.
Updated NBA team values data set.

TABLE 1  Distinctive Features Continued in the Fourteenth Edition (continued)
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Chapter

Using  
Statistics 
Changed

JMP 
Guide

Problems 
Changed Selected Chapter Changes

  4 • 43% Basic Probability Concepts rewritten.
Bayes’ theorem example moved online

  5 • 60% Section 5.1 and Binomial Distribution revised.
Covariance of a Probability Distribution  
  and The Hypergeometric Distribution  
  moved online.

  6 • • 33% Normal Distribution rewritten.
The Exponential Distribution moved online.

  7 • 47% Sampling Distribution of the Proportion  
  rewritten.

  8 • 40% Confidence Interval Estimate for the Mean  
  revised.
Revised “Managing Ashland MultiComm  
  Services” continuing case.

  9 • 20% Chapter introduction revised.
Section 9.1 rewritten.
New Section 9.4 example.

10 • • 45% New Effect Size (online).
Using Statistics scenario linked to Chapter 11    
  and 17.
New paired t test and the difference between    
  two proportions examples.

11 • • 20% New Using Statistics scenario data.
The Randomized Block Design moved online.

12 • 42% Extensive use of new tabular summaries.
Revised “Managing Ashland MultiComm    
Services” continuing case.

13 • 46% Chapter introduction revised.
Section 13.2 revised.

14 • 30% Section 14.1 revised.
Section 14.3 reorganized and revised.
New dummy variable example.
Influence Analysis moved online.

15 • 37% Using Transformations in Regression Models  
  rewritten and expanded.
Model Building rewritten

16 • • 67% Chapter introduction reorganized and revised.
All-new chapter examples.

17 • 42% All-new chapter.
Predictive analytics discussion expanded
Uses JMP and Minitab extensively.

18 47%
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Serious About Writing Improvements
Ever review a textbook that reads the same as an edition from years ago? Or read a preface 
that claims writing improvements but offers no evidence? Among the writing improvements in 
this edition of Basic Business Statistics, the authors have turned to tabular summaries to guide  
readers to reaching conclusions and making decisions based on statistical information. The 
authors believe that this writing improvement, which appears in Chapters 9 through 15, not 
only adds clarity to the purpose of the statistical method being discussed but better illustrates 
the role of statistics in business decision-making processes. Judge for yourself using the sample 
from Chapter 10 Example 10.1.

Previously, part of the solution to Example 10.1 was presented as:
You do not reject the null hypothesis because tSTAT = -1.6341 7 -1.7341. The p-value 
(as computed in Figure 10.5) is 0.0598. This p-value indicates that the probability that 
tSTAT 6 -1.6341 is equal to 0.0598. In other words, if the population means are equal, 
the probability that the sample mean delivery time for the local pizza restaurant is at least  
2.18 minutes faster than the national chain is 0.0598. Because the p-value is greater than 
a = 0.05,  there is insufficient evidence to reject the null hypothesis. Based on these 
results, there is insufficient evidence for the local pizza restaurant to make the advertising 
claim that it has a faster delivery time.

In this edition, we present the equivalent solution (on page 357):
Table 10.4 summarizes the results of the pooled-variance t test for the pizza delivery data 
using the calculation above (not shown in this sample) and Figure 10.5 results. Based on 
the conclusions, local branch of the national chain and a local pizza restaurant have similar 
delivery times. Therefore, as part of the last step of the DCOVA framework, you and your 
friends exclude delivery time as a decision criteria when choosing from which store to 
order pizza.

TABLE 10.4
Pooled-variance t test summary for the delivery times for the two pizza restaurants

Result Conclusions

The tSTAT = -1.6341  is greater than -1.7341.

The t test p@value = 0.0598  is greater than 
the level of significance, a = 0.05.

	 1.	 Do not reject the null hypothesis H0.

	 2.	 Conclude that insufficient evidence exists that the mean 
delivery time is lower for the local restaurant than for the 
branch of the national chain.

	 3.	 There is a probability of 0.0598 that tSTAT 6 -1.6341.

A Note of Thanks
Creating a new edition of a textbook is a team effort, and we thank our Pearson Education 
editorial, marketing, and production teammates: Suzanna Bainbridge, Dana Bettez, Kaylee 
Carlson, Deirdre Lynch, Stephanie Green, and Morgan Danna. Special thanks to the recently- 
retired Sherry Berg for her design and production oversight in helping to get this edition under-
way. (Her contributions will be missed!) And we would be remiss not to note the continuing 
work of Joe Vetere to prepare our screen shot illustrations and the efforts of Julie Kidd of SPi 
Global to ensure that this edition meets the highest standard of book production quality that is 
possible. 

We also thank Alan Chesen of Wright State University for his diligence in being the 
accuracy checker for this edition and thank the following people whose comments helped us 
improve this edition: Mohammad Ahmadi, University of Tennessee-Chattanooga; Sung Ahn, 
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Washington State University; Kelly Alvey, Old Dominion University; Al Batten, University 
of Colorado-Colorado Springs; Alan Chesen, Wright State University; Gail Hafer, St. Louis 
Community College-Meramec; Chun Jin, Central Connecticut State University; Benjamin 
Lev, Drexel University; Lilian Prince, Kent State University; Bharatendra Rai, University of 
Massachusetts Dartmouth; Ahmad Vakil, St. John’s University (NYC); and Shiro Withanachchi, 
Queens College (CUNY).

We thank the RAND Corporation and the American Society for Testing and Materials for 
their kind permission to publish various tables in Appendix E, and to the American Statistical 
Association for its permission to publish diagrams from the American Statistician. Finally, 
we would like to thank our families for their patience, understanding, love, and assistance in 
making this book a reality.

Contact Us!
Please email us at authors@davidlevinestatistics.com or tweet us @BusStatBooks with your 
questions about the contents of this book. Please include the hashtag #BBS14 in your tweet 
or in the subject line of your email. We also welcome suggestions you may have for a future 
edition of this book. And while we have strived to make this book as error-free as possible, we 
also appreciate those who share with us any perceived problems or errors that they encounter.

If you need assistance using software, please contact your academic support person or 
Pearson Support at support.pearson.com/getsupport/. They have the resources to resolve and 
walk you through a solution to many technical issues in a way we do not.

As you use this book, be sure to make use of the "Resources for Success" that Pearson 
Education supplies for this book (described on the following pages). We also invite you to 
visit bbs14.davidlevinestatistics.com (bit.ly/2xwQoBT), where we may post additional 
information or new content as necessary.

Mark L. Berenson
David M. Levine
Kathryn A. Szabat
David F. Stephan
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pearson.com/mylab/statistics

MyLabTM Statistics is the leading online homework, tutorial, and assessment program 
for teaching and learning statistics, built around Pearson’s best-selling content. 
MyLab Statistics helps students and instructors improve results; it provides engaging 
experiences and personalized learning for each student so learning can happen in 
any environment. Plus, it offers flexible and time-saving course management features 
to allow instructors to easily manage their classes while remaining in complete 
control, regardless of course format.

Preparedness
One of the biggest challenges in many mathematics and statistics courses is making 
sure students are adequately prepared with the prerequisite skills needed to 
successfully complete their course work. Pearson offers a variety of content and course 
options to support students with just-in-time remediation and key-concept review.

•	 Build homework assignments, quizzes, and tests to support your course learning 
outcomes. From Getting Ready (GR) questions to the Conceptual Question Library 
(CQL), we have your assessment needs covered from the mechanics to the critical 
understanding of Statistics. The exercise libraries include technology-led instruction, 
including new Excel-based exercises, and learning aids to reinforce your students’ 
success.

•	 Using proven, field-tested technology, auto-graded Excel Projects allow instructors 
to seamlessly integrate Microsoft® Excel® content into their course without having to 
manually grade spreadsheets. Students have the opportunity to practice important 
statistical skills in Excel, helping them to master key concepts and gain proficiency 
with the program.

Get the Most Out of
MyLab Statistics 

Used by more than 37 million students worldwide, MyLab Statistics delivers 
consistent, measurable gains in student learning outcomes, retention, and 
subsequent course success.
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MyLabTM Statistics Online Course for Basic Business Statistics 
by Berenson/Levine/Szabat/Stephan (requires access code for use)

MyLabTM Statistics is available to accompany Pearson’s market leading text offerings.  
To give students a consistent tone, voice, and teaching method each text’s flavor and  
approach is tightly integrated throughout the accompanying MyLab Statistics course, 
making learning the material as seamless as possible.

Resources for Success

New! Auto- Graded Excel  
Grader Projects

Using proven, field-tested technology, 
auto-graded Excel Projects allow 

instructors to seamlessly integrate 
Microsoft® Excel® content into their 

course without having to manually 
grade spreadsheets.

Students have the opportunity to 
practice important statistical skills 

in Excel, helping them to master key 
concepts and gain proficiency with the 

program.

pearson.com/mylab/statistics

Tutorials and Study Cards  
for Statistical Software 
Tutorials provide brief video walkthroughs and 
step-by-step instructional study cards on common 
statistical procedures such as confidence interval 
estimation, ANOVA, regression, and hypothesis 
testing. Tutorials and study cards are supplied for 
Excel 2013 and 2016, Excel with PHStat, JMP, and 
Minitab.

Diverse Question Libraries
Build homework assignments, quizzes, 

and tests to support your course learning 
outcomes. From Getting Ready (GR) 

questions to the Conceptual Question 
Library (CQL), we have your assessment 

needs covered from the mechanics to the 
critical understanding of Statistics. The 

exercise libraries include technology-led 
instruction, including new Excel-based 

exercises,and learning aids to reinforce 
your students’ success.
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Instructor Resources
Instructor’s Solutions Manual, by Alan Chesen, 
Wright State University, presents solutions for 
end-of-section and end-of-chapter problems and 
answers to case questions, and provides teaching 
tips for each chapter. The Instructor's Solutions 
Manual is available for download at www 
.Pearson.com or in MyLab Statistics.

Lecture PowerPoint Presentations, by Patrick 
Schur, Miami University (Ohio), are available 
for each chapter. These presentations provide 
instructors with individual lecture notes to 
accompany the text. The slides include many of the 
figures and tables from the textbook. Instructors 
can use these lecture notes as is or customize 
them in Microsoft PowerPoint. The PowerPoint 
presentations are available for download at www 
.Pearson.com or in MyLab Statistics.

Test Bank, contains true/false, multiple-choice, 
fill-in, and problem-solving questions based on 
the definitions, concepts, and ideas developed in 
each chapter of the text. The Test Bank is available 
for download at www.Pearson.com or in MyLab 
Statistics.

TestGen® (www.pearsoned.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 Education’s 
online catalog.

Student Resources
Student’s Solutions Manual, by Alan Chesen, 
Wright State University, provides detailed solutions 
to virtually all the even-numbered exercises and 
worked-out solutions to the self-test problems. 
(ISBN-13: 978-0-13-468504-5)

Online resources complement and extend the 
study of business statistics and support the content 
of this book. These resources include data files 
for in-chapter examples and problems, templates 
and model solutions, and optional topics 
and chapters. (See Appendix C for a complete 
description of the online resources.)

PHStat helps create Excel worksheet solutions to 
statistical problems. PHStat uses Excel building 
blocks to create worksheet solutions. These 
worksheet solutions illustrate Excel techniques and 
students can examine them to gain new Excel skills. 
Additionally, many solutions are what-if templates 
in which the effects of changing data on the results 
can be explored. Such templates are fully reusable 
on any computer on which Excel has been installed. 
PHStat requires an access code and separate 
download for use. PHStat access codes can be 
bundled with this textbook using  
ISBN-13: 978-0-13-468497-0.

More than 4,000 colleges and universities 
worldwide use Minitab software to help students 
learn quickly and to provide them with a skill-set 
that’s in demand in today’s data-driven workforce. 
Minitab® includes a comprehensive collection 
of statistical tools to teach beginning through 
advanced courses. Bundling Minitab software 
ensures students have the software they need for 
the duration of their course work.  
(ISBN-10: 0-13-445640-8;  
ISBN-13: 978-0-13-445640-9)

JMP® Student Edition software is statistical 
discovery software from SAS Institute Inc., the 
leader in business analytics software and services. 
JMP® Student Edition is a streamlined version of  
JMP that provides all the statistics and graphics 
covered in introductory and intermediate statistics 
courses. Available for bundling with this textbook. 
(ISBN-10: 0-13-467979-2;  
ISBN-13: 978-0-13-467979-2)

Resources for Success
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