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Preface

Educational Philosophy

In our many years of teaching business statistics, we have continually searched for ways to improve
the teaching of these courses. Our active participation in a series of Making Statistics More
Effective in Schools and Business (MSMESB), Decision Sciences Institute (DSI), and American
Statistical Association (ASA) conferences as well as the reality of serving a diverse group of stu-
dents at large universities have shaped our vision for teaching these courses. Over the years, our
vision has come to include these key principles:

1. Show students the relevance of statistics. Students need a frame of reference when learn-
ing statistics, especially when statistics is not their major. That frame of reference for busi-
ness students should be the functional areas of business—that is, accounting, finance, infor-
mation systems, management, and marketing. Each statistical 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 presen-
tation of assumptions, the evaluation of the assumptions, and the discussion of what should
be done if the assumptions are violated.

2. Familiarize students with software used in the business world. Integrating business
software into all aspects of an introductory statistics course allows the course to focus on
interpretation of results instead of computations. Introductory business statistics courses
should recognize that spreadsheet programs and statistical packages 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.

3. Provide guidance to students for using software. Books should contain clear instructions
to help students effectively use the programs that are integrated with the study of statistics,
without having those instructions dominating the book or the courses in which they are
used.

4. 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 Statistics Coverage

This fifth edition of Business Statistics: A First Course enhances the statistical coverage of previous
editions in a number of ways:

e Think About This essays in selected chapters provide greater insight to what has
just been learned as well as raise important issues about the application of statistical
knowledge.

¢ Revised simplified notation for test statistics in hypothesis testing.

e Many new applied examples and exercises with data from The Wall Street Journal, USA
Today, and other sources have been added to the book.

« Student surveys are included as an integrating theme for exercises across many chapters.

o Even more illustrations of Microsoft Excel and Minitab results are included, all with cross-
references to the appropriate software appendix sections.

« Each chapter ends with a Using Statistics Revisited section which reinforces the applications
and lessons learned in the chapter.

* R AR, FE R R 14 TAEA P M A A B E TR AR, SEE TR R P EARKE R TR
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PREFACE

New to This Edition: Expanded Hands-on Software
Appendices

This fifth edition of Business Statistics: A First Course now contains separate and expanded appen-

dices for using Microsoft Excel, Minitab, and PHStat2, the Excel add-in that is included on the
Student CD-ROM:

* Totally rewritten Excel appendices contain instructions for using all versions of Excel, includ-
. ing Excel 2007. (Some sections contain two sets of instructions, one for using Excel 97 through

Excel 2003, the other for using Excel 2007, when appropriate.)

 Minitab appendices feature the use of Minitab 15, the latest Minitab version, but are also
fully compatible with Minitab 14.

» PHStat2 appendices at the end of each chapter identify the PHStat2 procedures that can be
used for the chapter’s statistical methods.

« New PHStat2 version (2.8) that is Excel 2007 compatible and contains new and enhanced
procedures including the separate-variance ¢ test, and one-way ANOVA.

Chapter-by-Chapter Changes in the Fifth Edition

Each chapter includes a new opening page that displays the chapter sections and subsections. The
following changes have been made to this fifth edition:

Chapter 1 has completely new Sections 1.1, 1.2, 1.6, 1.7, and 1.8.

Chapter 2 has new examples throughout the chapter and uses a new mutual fund data set.

Chapter 3 has moved quartiles to the section with boxplots (name changed from box-
and-whisker), and has new examples throughout the chapter using a new mutual fund data set.

Chapter 4 has a revised example throughout the chapter, and a Think About This essay about
Bayes’ theorem.

Chapter 5 has changed notation in the binomial and Poisson distributions with p changed to 7,
and successes changed to items of interest.

Chapter 6 has a revised normal distribution table with additional header lines and a Think
About This essay about the normal distribution.

Chapter 7 has survey sampling and survey worthiness preceding sampling distributions and a
Think About This essay on the pros and cons of web-based surveys.

Chapter 8 has a greatly reduced focus on the confidence interval estimate for the mean with
sigma known, revised notation that uses a subscript for distributions that indicates the «
level (such as Z; or f4p), @ subsection on sigma known, and revised normal distribution
and ¢ distribution tables with additional header lines.

Chapter 9 has combined previous Sections 9.1 and 9.2 to reduce the emphasis on testing the
population mean with sigma known, has moved the 7 test for the mean ahead of the one-tail
test, changed notation to use a subscript for distributions to indicate the « level (such as Z,
or to), revised notation that uses subscript STAT with the test statistic (such as
Zgrar and tg47), and revised normal distribution and ¢ distribution tables with additional
header lines.

Chapter 10 has revised notation that uses a subscript for distributions to indicate the a level
(such as Zy)p, tay2, OF Fo), revised notation that uses subscript STAT with the test statistic
(such as Zgryr, tsrars and Fsrar), revised normal, #, and F distribution tables with additional
header lines, revised F test for the difference between variances that consists of the larger
variance divided by the smaller variance, and a Think About This essay that presents a busi-
ness application of the differences between two means.

Chapter 11 has revised notation that uses a subscript for distributions to indicate the a level
(such as Xﬁ), revised notation that uses subscript STAT with the test statistic (such as ,\/%TA )
and revised x? distribution tables with additional header lines.

Chapter 12 has revised notation that uses the subscript STAT with the test statistic such as

d a Think About This essay on using regression in the business world.

IsTars A0 10
Chapter 13 has revised notation that uses the subscript STAT with the test statistic such as fg, .
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Hallmark Features

We have continued many of the traditions of past editions and have highlighted some of those fea-
tures below:

Using Statistics business scenarios—Each chapter begins with a Using Statistics example that
shows how statistics is used in accounting, finance, information systems, management, or
marketing. Each scenario is used throughout the chapter to provide an applied context for the
concepts.

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 emphasizes analyz-
ing data by interpreting the results from Microsoft Excel or Minitab while reducing empha-
sis on doing computations. For example, in the coverage of tables and charts in Chapter 2, the
focus is on the interpretation of various charts, not on their construction by hand. In our cov-
erage of hypothesis testing in Chapters 9 through 11, extensive computer results have been
included so that the p-value approach can be emphasized.

Pedagogical aides—An active writing style, 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 are included.

Answers—Most answers to the even-numbered exercises are provided at the end of the book.

PHStat2—This add-in, included on the Student CD-ROM, extends the statistical capabilities
of Microsoft Excel and executes the low-level menu selection and worksheet entry tasks
associated with implementing statistical analysis in Excel. When combined with the Analysis
ToolPak add-in, virtually all statistical methods taught in an introductory statistics course can
be demonstrated using Microsoft Excel.

Web Cases—A chapter-ending Web Case is included for most of the chapters. By visiting
Web sites related to the companies and researching the issues raised in the Using
Statistics scenarios that start each chapter, students learn to identify misuses of statistical
information. The Web Cases require students to sift through claims and assorted informa-
tion in order to discover the data most relevant to the case. Students then determine
whether the conclusions and claims are supported by the data. (Instructional tips for using
the Web Cases and solutions to the Web Cases are included in the Instructor’s Solutions
Manual.)

Case studies and team projects—Detailed case studies are included in numerous chapters. A
Managing the Springville Herald case is included at the end of most chapters as an integrat-
ing theme. A team project relating to mutual funds is included in many chapters as an inte-
grating theme.

Visual Explorations—A Microsoft Excel add-in workbook allows students to interactively
explore important statistical concepts in descriptive statistics, the normal distribution, sam-
pling 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 devia-
tion. With the normal distribution, students see the effect of changes in the mean and stan-
dard 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 of fitting a line and observing how changes in the
slope and intercept affect the goodness of fit.

Supplement Package

The supplement package that accompanies this text includes the following:

Instructor’s Solutions Manual—This manual includes solutions for end-of-section and end-
of-chapter problems, answers to case questions, where applicable, and teaching tips for each
chapter. Electronic solutions are provided in PDF and Word formats.

Student Solutions Manual—This manual provides detailed solutions to virtually all the even-
numbered exercises and worked-out solutions to the self-test problems.

Test Item File—The Test Item File 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.
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TestGen software—A test bank has been designed for use with the TestGen test-generating
software. This computerized package allows instructors to custom design, save, and generate
classroom tests. The test program permits instructors to edit, add, or delete questions from
the test bank; edit existing graphics and create new graphics; analyze test results; and orga-
nize a database of tests and student results. This software allows for flexibility and ease of
use. It provides many options for organizing and displaying tests, along with a search-and-
sort feature. The program can be found online at the Instructor’s Resource Center.

Instructor’s Resource Center—The Instructor’s Resource Center contains the electronic files
for the complete Instructor’s Solutions Manual, the Test Item File, and Lecture PowerPoint
presentations (Www.pearsonhighered.com).

Course and Homework Management Tools

MyStatLab M

MyStatLab—Provides a rich and flexible set of course materials, featuring free-response exer-
cises that are algorithmically generated for unlimited practice and mastery. Students can also
use a variety of online tools to independently improve their understanding and performance
in the course. Instructors can use MyStatLab’s homework and test manager to select and
assign their own online exercises and import TestGen tests for added flexibility.
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Introduction and Data
Collection

Learning Objectives
In this chapter, you learn:

* How statistics is used in business

® The sources of data used in business
* The types of data used in business

¢ The basics of Microsoft Excel

¢ The basics of Minitab

USING STATISTICS
@ Good Tunes

ood Tunes, a growing four-store home entertainment systems retailer, seeks to
double their number of stores within the next three years. The managers have
decided to approach local area banks for the funding needed to underwrite this
expansion. They need to prepare an electronic slide show and a formal
prospectus that will argue that Good Tunes is a thriving business and a good
candidate for expansion.
You have been asked to assist in the process of preparing the slide show and prospectus. How
would you do this job? Learning more about statistics would be a good start.
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1.1 Why Learn Statistics

People use numbers every day to describe or analyze the world we live in. For example, con-
sider these recent headlines:

« “Stocks May Fall, But Execs’ Pay Doesn’t” (G. Farrell and B. Hansen, usatoday.com,
April 10, 2008)—In 2007, the median compensation for the CEOs of the 50 largest cor-
porations in the S&P 500 was $15.7 million.

+ “Americans Gulping More Bottled Water” (US4 Today, February 28, 2007, p. 1D)—The
annual per capita consumption of bottled water has increased from 18.8 gallons in 2001
to 28.3 gallons in 2006.

« “Paying More with Plastic” (US4 Today, March 6, 2007, p. 1D)—Consumer payment with
credit cards increased from 18% in 1995 to 25% in 2005, while payment in cash
decreased to 14% from 21%.

« “The Real Most Valuable Players” (R. Adams, The Wall Street Journal, April 14, 2007, pp.
P1, P4)—Economists have developed models to predict the real value of baseball player
performance and have related it to player salary.

You will make better sense of the numbers in the stories behind these headlines if you under-
stand statistics. Statistics is the branch of mathematics that transforms numbers into useful
information for decision makers. Statistics provides a way of understanding and then reducing—
but not eliminating—the variation that is part of any decision-making process, and also can tell
you the known risks associated with making a decision.

Statistics does this by providing a set of methods for analyzing the numbers. These meth-
ods help you to find patterns in “the numbers” and enable you to determine whether differ-
ences in “the numbers” are just due to chance. As you learn these methods, you will also learn
the appropriate conditions for using those methods. And because so many statistical methods
must be computerized in order to be of practical benefit, as you learn statistics you also need
to learn about the programs that help apply statistics in the business world.

1.2 Statistics in the Business World

In the business world, statistics has four important applications:

« To summarize business data

o To draw conclusions from that data

« To make reliable forecasts about business activities
 To improve business processes

The field of statistics consists of two branches, descriptive statistics and inferential statistics.

Descriptive statistics focuses on collecting, summarizing, presenting, and analyzing a set
of data. You are probably familiar with presentations such as tables and charts, and statistics
such as the mean and median from your previous school experience.

Inferential statistics uses data that have been collected from a small group to draw con-
clusions about a larger group. These methods are used to make decisions about which invest-
ment might lead to a higher return and what marketing strategy might lead to increased sales.

Looking at the first bulleted point above, descriptive statistics allows you to create differ-
ent tables and charts to summarize your data. It also provides statistical measures such as the
mean, median, and standard deviation to describe different characteristics of your data.

Drawing conclusions from your data is the heart of inferential statistics. Using these meth-
ods enables you to make decisions based on data rather than just on intuition.

Making reliable forecasts involves developing statistical models for prediction. These
models enable you to develop more accurate predictions of future activities.
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Improving business processes involves using managerial approaches that focus on quality
improvement such as Six Sigma. These approaches are data-driven and use statistical methods
as an integral part of the quality improvement approach.

To help you develop the skills for making better decisions, every chapter of Business
Statistics: A First Course has a Using Statistics scenario. The scenarios describe realistic situ-
ations in which you will be asked to make decisions to transform data into statistical informa-
tion. For example, in one chapter you will be asked to decide the location in a supermarket that
best enhances sales of a cola drink; and in another chapter, you will be asked to forecast sales
for a clothing store. .

In the scenario, you must ask the following questions. What data should you include that
will convince bankers to extend the credit that Good Tunes needs? How should you present
that data?

However, presenting the bankers with the thousands of transactions would overwhelm
them and not be very useful. You need to transform the transactions data into information by
summarizing the details of each transaction in some useful way that would allow the bankers
to (perhaps) uncover a favorable pattern about the sales over time.

One piece of information that the bankers would presumably want to see is the yearly dol-
lar sales totals. Tallying and totaling sales is a common process of transforming data into infor-
mation. When you tally sales—or any other relevant data about Good Tunes you choose to
use—you follow normal business practice and tally by a business period such as by month,
quarter, or year. When you do so, you end up with multiple values: sales for this year, sales for
last year, sales for the year before that, and so on. How to determine the best way to refer to
these multiple values requires learning the basic vocabulary of statistics.

1.3 Basic Vocabulary of Statistics

Variables are characteristics of items or individuals and are what you analyze when you use a
statistical method. For the Good Tunes scenario, sales, expenses by year, and net profit by year
are variables that the bankers would want to analyze.

VARIABLE
A variable is a characteristic of an item or individual.

When used in everyday speech, variable suggests that something changes or varies, and
you would expect the sales, expenses, and net profit to have different values from year to year.
These different values are the data associated with a variable, and more simply, the “data” to
be analyzed.

Variables can differ for reasons other than time. For example, if you conducted an analy-
sis of the composition of a large lecture class, you would probably want to include the variables
class standing, gender, and major field of study. These variables would vary, too, because each
student in the class is different. One student might be a sophomore, male, accounting major,
while another may be a junior, female, finance major.

You also need to remember that values are meaningless unless their variables have
operational definitions. These definitions are universally accepted meanings that are clear to
all associated with an analysis. Even though the operational definition for sales per year might
seem clear, miscommunication could occur if one person was referring to sales per year for the
entire chain of stores and another to sales per year per store. Even individual values for vari-
ables sometimes need definition—for the class standing variable, for example, what exactly is
meant by the words sophomore and junior? (Perhaps the most famous example of vague defi-
nitions was the definition of a valid vote in the state of Florida during the 2000 U.S. presiden-
tial election. Vagueness about the operational definitions there ultimately required a U.S.
Supreme Court ruling.)



