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A ROADMAP FOR SELECTING

A STATISTICAL METHOD

Data Analysis Task

For Numerical Variables

For Categorical Variables

Describing a group
or several groups

Ordered array, stem-and-leaf display, frequency

distribution, relative frequency distribution, percentage

distribution, cumulative percentage distribution,
histogram, polygon, cumulative percentage polygon
(Sections 2.2, 2.4)

Mean, median, mode, geometric mean, quartiles,
range, interquartile range, standard deviation,
variance, coefficient of variation, skewness, kurtosis,
boxplot, normal probability plot

(Sections 3.1, 3.2, 3.3, 6.3)

Dashboards (Section 14.2)

Summary table, bar chart, pie chart,
doughnut chart, Pareto chart
(Sections 2.1 and 2.3)

Inference about one
group

Confidence interval estimate of the mean
(Sections 8.1 and 8.2)

t test for the mean (Section 9.2)

Confidence interval estimate of the
proportion (Section 8.3)

Z test for the proportion (Section 9.4)

Comparing two groups

Tests for the difference in the means of two
independent populations (Section 10.1)

Paired t test (Section 10.2)

F test for the difference between two variances
(Section 10.4)

Z test for the difference between two
proportions (Section 10.3)

Chi-square test for the difference
between two proportions (Section 12.1)

Comparing more than

One-way analysis of variance for comparing several

Chi-square test for differences

two groups means (Section 11.1) among more than two proportions
(Section 12.2)
Analyzing the Scatter plot, time series plot (Section 2.5) Contingency table, side-by-side bar

relationship between
two variables

Covariance, coefficient of correlation (Section 3.5)
Simple linear regression (Chapter 13)

t test of correlation (Section 13.7)

Sparklines (Section 2.7)

chart, PivotTables
(Sections 2.1, 2.3, 2.6)

Chi-square test of independence
(Section 12.3)

Analyzing the
relationship between
two or more variables

Colored scatter plots, bubble chart, treemap
(Section 2.7)

Multiple regression (Chapters 14)
Dynamic bubble charts (Section 14.2)
Regression trees (Section 14.3)
Cluster analysis (Section 14.5)
Multidimensional scaling (Section 14.6)

Multidimensional contingency tables
(Section 2.6)

Drilldown and slicers (Section 2.7)
Classification trees (Section 14.4)

Multiple correspondence analysis
(Section 14.6)
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Preface

s 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 empha-
size 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 impor-
tant to students’ futures and will serve them better than focusing on tedious manual calcula-
tions.

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 realis-
tic 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. In this edition, we also integrate using Tableau into selected
topics, where such integration makes best sense. (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 eighth edition of Business Statistics: A First Course features many passages rewritten in
a more concise style that emphasize definitions as the foundation for understanding statistical
concepts. 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 develop-
ments such as the increasing use of business analytics and “big data” have made knowing
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and understanding statistics that much more critical. This chapter is available as compli-
mentary online download, allowing students to get a head start on learning.

* Tabular Summaries that state hypothesis test and regression example results along with
the conclusions that those results support now appear in Chapters 10 through 13.

» Updated Excel and Minitab Guides that reflect the most recent editions of these programs.

* New 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
construct and that summarize data in innovative ways.

* For selected chapters, Tableau Guides that make best use of this software for basic and
advanced visualizations and regression analysis.

* An All-New Business Analytics Chapter (Chapter 14) that makes extensive use of JMP,
Minitab, and Tableau to illustrate predictive analytics for prediction, classification, cluster-
ing, and association as well as explaining what text analytics does and how descriptive and
prescriptive analytics relate to predictive analytics. This chapter benefits from the insights
the coauthors have gained from teaching and lecturing on business analytics as well as
research the coauthors have done for a forthcoming companion title on business analytics.

Continuing Features that Readers Have Come to Expect

TABLE 1

This edition of Business Statistics: A First Course continues to incorporate a number of dis-
tinctive features that has led to its wide adoption over the previous editions. Table 1 summaries
these carry-over features:

Distinctive Features Continued in the Eighth Edition

Feature

Details

Using Statistics Busi-
ness Scenarios

A Using Statistics scenario that highlights how statistics is used in a business functional area
begins each chapter. Each scenario provides an applied context 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, four chapters
have new or revised Using Statistics scenarios.

Emphasis on Data
Analysis and Interpre-
tation of Results

Basic Business Statistics was among the first business statistics textbooks to focus on inter-
pretation 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 personally 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 minimize the frustration of using software while maximizing statistical
learning

Opportunities for

Student Tips, LearnMore bubbles, and Consider This features extend student-paced learn-

Additional Learning ing 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 With an extensive library of separate online topics, sections, and even two full chapters,

Context 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, JIMP, Minitab, and Tableau as they use this book, taking advantage of the
strengths of each program to enhance learning.
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TABLE 1 Distinctive Features Continued in the Eighth Edition (continued)

Feature

Details

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

Innovative Cases

“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. “Applying 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.

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 solu-
tions 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 Business Statistics: A First Course 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 statisti-
cal learning. (See Appendix H for a complete summary of PHStat.)

Chapter-by-Chapter Changes Made for This Edition

TABLE 2
Chapter-by-Chapter
Change Matrix

Because the authors believe in continuous quality improvement, every chapter of Business
Statistics: A First Course contains changes to enhance, update, or just freshen this book. Table 2
provides a chapter-by-chapter summary of these changes.

Using JMP/
Statistics  Tableau Problems
Chapter Changed Guide Changed Selected Chapter Changes

FTF . I, T n.a. Think Differently About Statistics
Starting Point for Learning Statistics

1 J J,T 40% Data Cleaning
Other Data Preprocessing Tasks

2 J,T 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 JI,T 50% New samples of 379 retirement funds
and 100 restaurant meal costs for
examples.

Updated NBA team values data set.
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TABLE 2

Chapter-by-Chapter
Change Matrix (continued)

Using JMP/
Statistics  Tableau Problems
Chapter Changed Guide Changed Selected Chapter Changes
4 J 43% Basic Probability Concepts rewritten.
Bayes’ theorem example moved online.
5 J 60% Section 5.1 and Binomial Distribution
revised.
6 . 33% Normal Distribution rewritten.
7 47% Sampling Distribution of the Proportion
rewritten.
8 J 40% Confidence Interval Estimate for the
Mean revised.
Revised “Managing Ashland Multi-
Comm Services” continuing case.
9 J 20% Chapter introduction revised.
Section 9.1 rewritten.
New Section 9.4 example.
10 . J 43% New paired  test and the difference
between two proportions examples.
11 J 43% Extensive use of new tabular summaries.
Revised “Managing Ashland Multi-
Comm Services” continuing case.
12 I, T 46% Chapter introduction revised.
Section 12.2 revised.
13 J 30% Section 13.1 revised.
Section 13.3 reorganized and revised.
New dummy variable example.
14 n.a J,T n.a. All-new chapter that introduces business

Serious About Writing Improvements

analytics.

Software Guide explains using Excel
with Power BI Desktop, JMP,
Minitab, and Tableau, for various
descriptive and predictive analytics
methods.

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 Business Statistics: A First Course, 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 13, 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 tgrqr = —1.6341 > —1.7341. The p-value
(as computed in Figure 10.5) is 0.0598. This p-value indicates that the probability that
tsrar < —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
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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 390):

Table 10.4 summarizes the results of the pooled-variance ¢ 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.

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

Result

Conclusions

The tgrar = —1.6341 is greater than —1.7341. 1. Do not reject the null hypothesis H,.
The ¢ test p-value = 0.0598 is greater than the 2. Conclude that insufficient evidence exists that the mean
level of significance, @ = 0.05. 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 fg;yr < —1.6341.
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Contact Us!

Pearson would like to thank Daniel Kehl, University of Pecs; Alicia Tan Yiing Fei, Taylor’s
University Malaysia, and Albert Lee Kai Chung, Nanyang Technological University for their
contribution to the Global Edition.

Please email us at authors @davidlevinestatistics.com or tweet us @BusStatBooks with your
questions about the contents of this book. Please include the hashtag #BSAFCS 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
bsafc8.davidlevinestatistics.com (bit.ly/2Apx1xH), where we may post additional informa-
tion or new content as necessary.

David M. Levine
Kathryn A. Szabat
David F. Stephan


http://support.pearson.com/getsupport
http://bsafc8.davidlevinestatistics.com/
http://bit.ly/2Apx1xH
mail to:authors@davidlevinestatistics.com
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Resources for Success MyLab

MyLab Statistics Online Course for Business Statistics:
A First Course, 8th Edition, Global Edition, by Levine,
Szabat, Stephan

(access code required)

MyLab Statistics is the teaching and learning platform
that empowers instructors to reach every student. By
combining trusted author content with digital tools and
a flexible platform, MyLab Statistics personalizes the
learning experience and improves results for

each student.

MyLab makes learning and using a variety of statistical
programs as seamless and intuitive as possible.
Download the data files that this book uses (see
Appendix C) in Excel, JMP, and Minitab formats.

Download supplemental files that
support in-book cases or extend

» Download the Excel Data Workbooks that contain the data used in chapter
examples or named in problems and end-of-chapter cases.

P Download the Excel Guide Workbooks that contain the model templates and
solutions for statistical methods discussed in the textbook.

P Download the JMP Data Tables and Projects that contain the data used in
chapter examples or named in problems and end-of-chapter cases.

» Download the Minitab Worksheets and Projects that contain the data used in
chapter examples or named in problems and end-of-chapter cases.

P Download the PHStat readme pdf that explains the technical requirements and
getting started instructions for using this Microsoft Excel add-in. To download
PHStat, visit the PHStat download page. (Download requires an access code as
explained on that page.)

P Download the Visual Explorations Workbooks that interactively demonstrate
various key statistical concepts.
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Access instructional support videos including
Pearson’s Business Insight and StatTalk videos,
available with assessment questions. Reference
technology study cards and instructional videos for

Excel, JMP, Minitab, StatCrunch, and R software.

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.

$= Question Help Q

Suppose you have the bar graph to the right showing foreclosure rates Q -
for a few select states. If you want to exaggerate the differences inthe ~ 6-00%
states’ foreclosure rates, how would you change the graph? 5.00%

4.00%

State 1 Siate 2 State 3 State 4 State 5

A. To exaggerate the differences in foreclosure rates, change the scale on the y-axis to cover a smaller range, 2-6
percent, for example.

) B. To exaggerate the differences in foreclosure rates, draw the bar graph horizontally.
. To exaggerate the differences in foreclosure rates, graph the percents as decimals.

() D. To exaggerate the differences in foreclosure rates, change the scale on the y-axis to cover a larger range, 0-20 -
percent, for example. -

Question is complete. Tap on the red indicators to see incorrect answers.

pearson.com/mylab/statistics




_ @ Pearson

Resources for Success

Instructor Resources

Instructor’s Solutions Manual, 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.pearsonglobaleditions.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.pearsonglobaleditions.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.pearsonglobaleditions.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’s Solutions Manual, provides detailed
solutions to virtually all the even-numbered
exercises and worked-out solutions to the self-
test problems. This item is available within MyLab
Statistics and can be shared by the instructor only.

Student Resources

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 (access code required), helps create Excel
worksheet solutions to statistical problems. PHStat
uses Excel building blocks to create worksheet
solutions. The latest version of PHStat2, the
Pearson Statistical add-in for Windows based

Excel 2003, 2007, 2010. Find out more at www
.pearsonglobaleditions.com

Minitab® 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.

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.


http://www.pearsoned.com/testgen
http://www.pearsonglobaleditions.com/
http://www.pearsonglobaleditions.com/
http://www.pearsonglobaleditions.com/
http://www.pearsonglobaleditions.com
http://www.pearsonglobaleditions.com



