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Preface

Educational Philosophy

Seeking ways to continuously improve the teaching of business statistics 1s the core value that
guides our works. We actively participate in Decision Sciences Institute (DSI), American Statistical
Association (ASA), and Making Statistics More Effective in Schools and Business (MSMESB)
conferences. We use the Guidelines for Assessment and Instruction (GAISE) reports as well as our
reflections on teaching business statistics to a diverse student body at several large universities.
These experiences have helped us identify the following key principles:
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Show students the relevance of statistics ~ Students need a frame of reference when learning
statistics, especially when statistics is not their major. That frame of reference for business
students should be the functional areas of business, such as accounting, finance, information
systems, management, and marketing. Each statistics topic needs to be presented in an
applied context related to at least one of these functional areas. The focus in teaching each
topic should be on its application in business, the interpretation of results, the evaluation of
the assumptions, and the discussion of what should be done if the assumptions are violated.
Familiarize students with the statistical applications used in the business world
Integrating these programs into all aspects of an introductory statistics course allows the
course to focus on interpretation of results instead of computations. Introductory business sta-
tistics courses should recognize that programs with statistical functions are commonly found
on a business decision maker’s desktop computer, therefore making the interpretation of
results more important than the tedious hand calculations required to produce them.

Provide clear instructions to students for using statistical applications Books should
explain clearly how to use programs such as Excel and Minitab with the study of statistics,
without having those instructions dominate the book or distract from the learning of statisti-
cal concepts.

Give students ample practice in understanding how to apply statistics to business Both
classroom examples and homework exercises should involve actual or realistic data as much as
possible. Students should work with data sets, both small and large, and be encouraged to look
beyond the statistical analysis of data to the interpretation of results in a managerial context.

New to This Edition: Enhanced Statistical Coverage

This 6th edition of Business Statistics: A First Course builds on previous editions with these new
and enhanced features:

The use of the DCOVA (Define, Collect, Organize, Visualize, and Analyze) framework as an
integrated approach for applying statistics to help solve business problems.

Many new applied examples and exercises, with data from The Wall Street Journal, USA
Today, and other sources.,

“Managing Ashland MultiComm Services,” a new integrated case that appears at the ends of
chapters throughout the book (replacing the Springville Herald case).

“Digital Cases,” interactive PDF files that create a new series of cases that appear at the
ends of chapters throughout the book (replacing the Web Cases).

An expanded discussion of using Excel and Minitab to summarize and explore multidimen-
sional data.

Revised and updated “Think About This™ essays (formerly entitled “From the Author’s
Desktop™) that provide greater insight into what has just been learned and raise important
issues about the application of statistical knowledge.

Additional in-chapter Excel and Minitab results.
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New to This Edition: Expanded Excel and Minitab Guides

In this 6th edition of Business Statistics: A First Course, the instructions for using Excel and
Minitab have been revised, reorganized, and enhanced in new end-of-chapter guides and back-of-the
book appendices. These sections support students by:

* Providing a readiness checklist and orientation that guide students through the process of get-
ting ready to use Excel or Minitab (see Chapter | and the Chapter 1 Excel and Minitab Guides).

* Incorporating Excel Guide workbooks that serve as models and templates for using Excel for
statistical problem solving. These free and reusable workbooks, annotated examples of
which appear throughout the chapters of this book, can be used by students in their other
courses or in their jobs.

* Allowing students to use Excel with or without PHStat2 and with or without the Analysis
ToolPak (an Excel component that is not available in Mac Excel 2008).

* Expanding the scope of Minitab Guide instructions.

* Reviewing common operations, such as opening, saving, and printing results (see Chapter |
Excel and Minitab Guides).

» Explaining the different types of files available online that support this book and how to
download those files (Appendix C ).

* Providing a separate appendix that discusses software configuration issues, including how to
check for Excel and Minitab updates and how to configure Excel for use with PHStat2 or the
Analysis ToolPak (Appendix D).

* An appendix that discusses formatting and other intermediate-level Excel operations
(Appendix F).

* Answering frequently asked questions about Excel, PHStat2, the Pearson statistical add-in
for Microsoft Windows—based Excel versions, and Minitab (the new Appendix G).

* In Appendix Section C.4, offering a complete list of all downloadable files for this book. (See
“Student Resources™ for more details about the files and programs that can be downloaded.)

Chapter-by-Chapter Changes in the 6th Edition

*
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The 6th edition features Excel and Minitab Guides at the end of each chapter that replace the software
appendices of the previous edition. Organized by in-chapter subsections for easy cross-reference,
these new guides contain an expanded discussion of how to apply Excel and Minitab to the statistical
methods discussed in a chapter. The Excel Guides present instructions for using Excel without
employing an add-in (/n-Depth Excel); instructions for using PHStat2, the add-in that allows students
to focus on the results that Excel creates; and, when appropriate, instructions for using the Analysis
ToolPak, the Microsoft Office add-in that is included in most versions of Excel. The Minitab Guides
have been greatly expanded to better match the scope of the material covered by the Excel Guides.

The 6th edition also contains a number of other global changes. End-of-chapter Digital Cases that
use interactive PDF documents update and replace the Web Cases. A new integrated case, “Managing
Ashland MultiComm Services,” replaces the “Managing the Springville Herald” case in Chapters 2, 3,
5, 6, 7, and 9 through 13. End-of-chapter summaries and roadmaps have been enhanced in selected
chapters. And Appendices B through D and F and G have been revised and reorganized to provide
enhanced help for students seeking answers to questions about using the software and online resources
for this book. Highlights of the changes to the individual chapters are as follows:

Chapter 1 Sections 1.1 and 1.2 have been rewritten to focus on the increasing role of statistics in
business. The 5th edition’s Section 1.5 has been moved to Chapter 2. Section 1.4 has been rewrit-
ten and retitled “How to Use This Book™ and now includes the “Checklist for Getting Started”
(with Excel or Minitab). There are new undergraduate and graduate surveys.

Chapter 2 This chapter has been completely reorganized. Section 1.5 of the previous edition, “Data
Collection,” has been moved to this chapter. This chapter opens by introducing the DCOVA approach
(for Define, Collect, Organize, Visualize, and Analyze) for solving business problems. The material
on tables and charts has been reorganized so that the sections on organizing data into tables 1s pre-
sented first, in Sections 2.2 and 2.3, followed by sections on visualizing data in graphs in Sections
2.4-2.7. There is a new section on organizing multidimensional data (Section 2.7) and new Excel and
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Minitab Guide sections that discuss multidimensional data. There are also new examples throughout
the chapter, and the chapter uses a new data set that contains a sample of 184 bond mutual funds.

Chapter 3 The section “Numerical Measures for a Population™ has been moved after the section on
quartiles and boxplots. For many examples, this chapter uses the new bond mutual funds data set
that is introduced in Chapter 1.

Chapter 4 The chapter example has been updated. There are new problems throughout the chapter.
The “Think About This” essay about Bayes’ theorem has been condensed and updated. Counting
rules have been added. In combinations and permutations, x is used instead of X to be consistent
with binomial notation in Chapter 5.

Chapter 5 This chapter has revised notation for the binomial and Poisson distributions. It uses
lower-case x and includes the parameter after an | sign in the equation. To reduce the size of
the book, the tables of the binomial and Poisson distributions (Tables E.6 and E.7) have been
placed online. There are new problems throughout the chapter.

Chapter 6 This chapter has an updated Using Statistics scenario. The “Think About This™ essay on
the importance of the normal distribution has been revised:

Chapter 7 A new “Think About This” essay replaces and expands on the pros and cons of web-
based surveys, using a famous historical example.

Chapter 8 This chapter includes problems on sigma known in Section 8.1.
Chapter 9 This chapter includes problems on sigma known in Section 9.1.
Chapter 10 This chapter has a new example on the paired r-test on textbook prices.
Chapter 11 This chapter has new problems throughout the chapter.

Chapter 12 The chapter now includes the section “Measuring Autocorrelation: The Durbin-Watson
Statistic.” The “Think About This™ essay has been revised. There are new problems throughout
the chapter.

Chapter 13 This chapter has various new problems.

Chapter 14 This chapter has been edited for conciseness without any loss of concepts or clarity. This
chapter has been published as an online topic that is available for download from this book’s down-
load page.*

Hallmark Features

*

We have continued many of the traditions of past editions and have highlighted some of these
features below.

Using Statistics Business Scenarios—Each chapter begins with a Using Statistics example that
shows how statistics is used in the functional areas of business—accounting, finance, informa-
tion systems, management, and marketing. Each scenario is used throughout the chapter to pro-
vide an applied context for the concepts. The chapter concludes with a Using Statistics Revisited
section that reinforces the statistical methods and applications discussed in each chapter.

Emphasis on Data Analysis and Interpretation of Software Results—We believe that
the use of computer software is an integral part of learning statistics. Our focus empha-
sizes analyzing data by interpreting results while reducing emphasis on doing compu-
tations. For example, in the coverage of tables and charts in Chapter 2, the focus is on
the interpretation of various charts and on when to use each chart. In our coverage of
hypothesis testing in Chapters 9 through 11, and regression and multiple regression in
Chapters 12 and 13, extensive computer results have been included so that the p-value
approach can be emphasized.

Pedagogical Aids—An active writing style is used, with boxed numbered equations, set-off
examples to provide reinforcement for learning concepts, problems divided into “Learning
the Basics” and “Applying the Concepts,” key equations, and key terms.

Answers—Many answers to the even-numbered exercises are included at the end of the book.
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Flexibility Using Excel—For almost every statistical method discussed, this book presents
more than one way of using Excel. Students can use /n-Depth Excel instructions to directly
work with worksheet solution details or they can use either the PHStat2 instructions or the
Analysis ToolPak instructions to automate the creation of those worksheet solutions.

Digital Cases—Digital Cases appear at the end of all chapters except Chapters 5 and 14. Most
Digital Cases extend a Using Statistics business scenario by posing additional questions and
raising issues about the scenario. Students examine interactive documents to sift through claims
and assorted information in order to discover the data most relevant to a scenario. Students
then determine whether the conclusions and claims are supported by the data. In doing so,
students discover and learn how to identify common misuses of statistical information.
(Instructional tips for using the Digital Cases and solutions to the Digital Cases are included
in the Instructor’s Solutions Manual.)

Case Studies and Team Projects—Detailed case studies are included in numerous chapters. A
“Managing Ashland MultiComm Services™ continuing case, a team project related to bond
funds, and undergraduate and graduate student surveys are included at the end of most chap-
ters, and these serve to integrate learning across the chapters.

Visual Explorations—The Excel add-in workbook allows students to interactively explore impor-
tant statistical concepts in descriptive statistics, the normal distribution, sampling distributions,
and regression analysis. For example, in descriptive statistics, students observe the effect of
changes in the data on the mean, median, quartiles, and standard deviation. With the normal dis-
tribution, students see the effect of changes in the mean and standard deviation on the areas
under the normal curve. In sampling distributions, students use simulation to explore the effect
of sample size on a sampling distribution. In regression analysis, students have the opportunity
to fit a line and observe how changes in the slope and intercept affect the goodness of fit.
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Introduction

USING STATISTICS @ GT&M
Holdings

1.1 Reading, Writing, and
Statistics?

1.2 Statistics: Fundamental for
Business

How Statistics Has Become
So Important

1.3 Data and Variables
Types of Variables

1.4 Basic Vocabulary of
Statistics

1.5 Statistical Applications
for Desktop Computing

1.6 How to Use This Book

Checklist for Getting
Started

USING STATISTICS @ GT&M
Holdings Revisited

CHAPTER 1 EXCEL GUIDE

EG1.1 Getting Started with
Excel

EG1.2 Entering Data and
Variable Type

EG1.3 Opening and Saving
Workbooks

EG1.4 Creating and Copying
Worksheets

EG1.5 Printing Worksheets
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Learning Objectives

In this chapter, you learn:

e What statistics is

e How statistics is fundamental to business
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