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A ROADMAP FOR SELECTING

A STATISTICAL METHOD

Type of Analysis

TYPE OF DATA

Numerical

Categorical

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 2.3, 2.5)

Mean, median, mode, quartiles, geometric mean,
range, interquartile range, standard deviation,
variance, coefficient of variation, boxplot
(Sections 3.1, 3.2, 3.3)

Index numbers (Online Topic 16.8)

Summary table, bar chart, pie
chart, Pareto chart (Sections 2.2, 2.4)

Inference about one group

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

t test for the mean (Section 9.2)

Chi-square test for a variance (Section 12.5)

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 7 test (Section 10.2)

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

Wilcoxon rank sum test (Section 12.6)
Wilcoxon signed ranks test (Online Topic 12.8)

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

(Section 12.1)

McNemar test for the difference
between two proportions in related
samples (Section 12.4)

Comparing more
than two groups

One-way analysis of variance (Section 11.1)
Randomized block design (Section 11.2)
Two-way analysis of variance (Section 11.3)
Kruskal-Wallis test (Section 12.7)
Friedman rank test (Online Topic 12.9)

Chi-square test for differences
among more than two proportions
(Section 12.2)

Analyzing the
relationship between
two variables

Scatter plot, time series plot (Section 2.6)
Covariance, coefficient of correlation (Section 3.5)
Simple linear regression (Chapter 13)

t test of correlation (Section 13.7)

Time series forecasting (Chapter 16)

Contingency table, side-by-side
bar chart, (Sections 2.2, 2.4)
Chi-square test of independence
(Section 12.3)

Analyzing the
relationship between
two or more variables

Multiple regression (Chapters 14 and 15)

Multidimensional contingency
tables (Section 2.7)
Logistic regression (Section 14.7)
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Preface

Educational Philosophy

MyStatLab M

Seeking ways to continuously improve the teaching of business statistics is 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:

1. 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.

2. 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
statistics 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.

3. 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.

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: MyStatLab

Custom MyStatLab course materials designed for specific use with this book are available.
MyStatLab is Pearson Education’s online learning, homework, and assessment tool that provides a
rich and flexible set of course materials, including free-response exercises that are algorithmically
generated for unlimited practice and mastery. MyStatLab provides students with a personalized,
interactive learning environment that helps them to independently improve their understanding and
performance in a course. MyStatLab allows instructors to deliver portions of a course online, to per-
form course management functions, and to create a supportive online community. In addition,
instructors can use the MyStatLab homework and test manager to select and assign their own online
exercises as well as import TestGen tests.

The MyStatLab for Basic Business Statistics features several improvements over earlier versions
including a more intuitive user design that presents a simpler interface with fewer pop-up windows.
This MyStatLab also provides mobile device access through free apps that can be downloaded for
iPhones, iPads, and Andriod phones. (iPad users can even download a free app to access all of their
Pearson eTexts, seeing their instructors annotations and gaining links to Do Homework, Take a Test,
and Study Plan functions.)

Xxiii
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New to This Edition: Enhanced Statistical Coverage

This 12th edition of Basic Business Statistics builds on previous editions with these new and
enhanced features:

New chapter-ending “Using Statistics ... Revisited” sections that reinforce the statistical
methods and applications discussed in each chapter.

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.

A new online section that discusses analytics and data mining.

New to This Edition: Expanded Excel and Minitab Guides

In this 12th edition of Basic Business Statistics, the instructions for using Excel and Minitab have
been revised, reorganized, and enhanced in new end-of-chapter guides and back-of-the book appen-
dices. 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 1 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 1
Excel and Minitab Guides).

Explaining the different types of files available online that support this book and how to
download those free files from this book’s companion website (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 and programs for
this book. (See “Student Resources” on page xxvi for more details about the files and programs
that can be downloaded.)

Chapter-by-Chapter Changes in the 12th Edition

Chapters begin with a redesigned opening page that displays the chapter sections and subsections
and conclude with the new Excel and Minitab Guides that discuss how to apply Excel and Minitab
to the statistical methods discussed in a chapter. Minitab Guides have been expanded to better match
the scope of the Excel Guides. End-of-chapter Digital Cases that use interactive documents, in lieu
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of simulated web pages, update the former Web Cases. There is a new integrated case, “Managing
Ashland MultiComm Services,” that replaces the “Managing the Springville Herald” case (see
Chapters 2, 3, 5 through 7, 9 through 14, 16, and 17). Appendices B through D and F and G have
been revised, reorganized, and updated.

Highlights of changes to individual chapters follow.

Chapter 1 The 11th edition’s Section 1.4 has been moved to Chapter 2. Section 1.6 has been
rewritten 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. Sections 1.4 of the previous edition,
concerning data collection, has been moved to this chapter. The Define, Collect, Organize,
Visualize, and Analyze approach to solving business problems has been incorporated. The
material on tables and charts has been reorganized so that the sections on organizing data into
tables is presented 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). There are new Excel and Minitab Guide sections that discuss multidimensional
data. The Minitab Guide that replaces the Minitab Appendix has been greatly expanded. In
addition, there are new examples throughout the chapter, and a new data set on bond funds has
been created.

Chapter 3 A new data set on bond funds has been created. The section “Numerical Measures
for a Population” has been moved after the section on quartiles and boxplots. “Numerical
Descriptive Measures from a Population” has been deleted.

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. In combinations and permutations, x is used instead of X to be consistent with bino-
mial notation in Chapter 5.

Chapter 5 This chapter has revised notation for the binomial, Poisson, and hypergeometric
distributions. It uses lower-case x and includes the parameter after an | sign in the equa-
tion. 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. The discussion of the
exponential 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. “Sampling from Finite Populations™ is
now an online topic.

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. “Power of a Test” is
now an online topic.

Chapter 10 This chapter has a new example on the paired #-test on textbook prices.

Chapter 11 This chapter has an “Online Topic” subsection titled “The Analysis of Means
(ANOM).”

Chapter 12 This chapter has an “Online Topic” subsection titled “The Analysis of Proportions
(ANOP).” The Wilcoxon signed ranks test and the Friedman test are now online topicss.

Chapter 13 The “Think About This” essay has been revised. There are new problems through-
out the chapter.

Chapter 14 This chapter has various new problems.

Chapter 15 This chapter has a new “Online Topic” section titled “Analytics and Data Mining.”
There are new problems throughout the chapter.

Chapter 16 This chapter has updated examples throughout the chapter. “Index Numbers” is
now an online topic.

Chapter 17 This chapter has been edited for conciseness without any loss of concepts or clarity.

Chapter 18 This chapter now includes an interactive roadmap for analyzing data as part of a
new Digital Case. There are many new problems in the chapter.

Chapter 19 This chapter (formerly Chapter 17) has become an online chapter and is available
for download through this book’s companion website.
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Hallmark Features

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

Student Resources

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, infor-
mation systems, management, and 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 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 12, and regression and time series forecasting in
Chapters 13—16, 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.

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 the worksheet cell-level details or they can use the PHS?at2 instructions or use the
Analysis ToolPak instructions to automate the creation of those same details.

Digital Cases—An end-of-chapter Digital Case is included for each of the first 16 chapters.
Most Digital Cases extend a Using Statistics business scenario by posing additional ques-
tions 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 sce-
nario. 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 infor-
mation. (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
important statistical concepts in descriptive statistics, the normal distribution, sampling dis-
tributions, 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 distribution, 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.

Student Solutions Manual—Created by Professor Pin Tian Ng of Northern Arizona University,
this manual provides detailed solutions to virtually all the even-numbered exercises and
worked-out solutions to the self-test problems.

Companion website—This book comes with a companion website from which the following
resources can be downloaded for free (see Appendix C that starts on page 784 for more
details about these resources, including how to visit the companion website):
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* Data files Excel and Minitab data files used by in-chapter examples and problems (in .xls
and .mtw formats).

* Online Chapter The electronic-only Chapter 19: Decision Making in PDF format.

* Online Topics Online topics are PDF files that discuss additional topics for Chapters 5, 6, 7,
8,9,11, 12,15, and 16.

* Excel Guide workbooks Self-documenting Excel Guide workbooks illustrate solutions for
more than 60 statistical topics that serve as freely reusable templates for future problem solv-
ing.

* Case files Supporting files are provided for the Digital Cases and the Managing Ashland
MultiComm Services Case.

* Visual Explorations The files needed to use the Visual Explorations Excel add-in work-
book.

* Using Excel 2003 Guide This guide presents, where necessary, alternate Excel Guide
instructions for users of this older version of Excel.

e PHStat2 The latest version of PHStat2, the Pearson statistical add-in for Windows-based
Excel, version 2003 and later. This version eliminates the use of the Excel Analysis ToolPak
add-ins, thereby simplifying installation and setup.

MpyStatLab—MyStatLab provides students with direct access to the companion website
resources as well as the following exclusive online features and tools:

» Interactive tutorial exercises A comprehensive set of exercises have been written espe-
cially for use with this book that are algorithmically generated for unlimited practice and
mastery. Most exercises are free-response exercises and provide guided solutions, sample
problems, and learning aids for extra help at point of use.

* Personalized study plan A plan indicates which topics have been mastered and creates
direct links to tutorial exercises for topics that have not been mastered. MyStatLab manages
the study plan, updating its content based on the results of future online assessments.

* Pearson Tutor Center (www.pearsontutorservices.com) The MyStatlab student access
code grants access to this online resource, staffed by qualified instructors who provide book-
specific tutoring via phone, fax, e-mail, and interactive web sessions.

* Integration with Pearson eTexts iPad users can download a free app at www.apple.com/
ipad/apps-for-ipad/ and then sign in using their MyStatLab account to access a bookshelf of
all their Pearson eTexts. The iPad app also allows access to the Do Homework, Take a Test,
and Study Plan pages of their MyStatLab course.

* Mobile Dashboard Allows students to use their mobile devices to log in and review informa-
tion from the dashboard of their courses: announcements, assignments, results, and progress
bars for completed work. This app is available for iPhones, iPads, and Android phones, and is
designed to promote effective study habits rather than to allow students to complete assign-
ments on their mobile devices.

@RISK trial Palisade Corporation, the maker of the market-leading risk and decision analysis
Excel add-ins, @RISK and the DecisionTools® Suite, provides special academic versions of its
software to students (and faculty). Its flagship product, @RISK, debuted in 1987 and performs risk
analysis using Monte Carlo simulation.

@RISK and the DecisionTools Suite are used widely in undergraduate and graduate business
programs worldwide. Thanks to the company’s generous academic sales program, more than 40,000
students learn to make better decisions using @RISK and the DecisionTools Suite each year.

To download a trial version of @RISK software, visit www.palisadecom/academic/.

Instructor Resources

Instructor’s Resource Center—Reached through a link at www.pearsonhighered.com/levine,
the Instructor’s Resource Center contains the electronic files for the complete Instructor’s Solutions
Manual, the Test Item File, and PowerPoint lecture presentations.

* Register, redeem, log in At www.pearsonhighered.com/irc, instructors can access a vari-
ety of print, media, and presentation resources that are available with this book in downloadable
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digital format. Resources are also available for course management platforms such as
Blackboard, WebCT, and CourseCompass.

* Need help? Pearson Education’s dedicated technical support team is ready to assist instruc-
tors with questions about the media supplements that accompany this text. Visit http://
247.prenhall.com for answers to frequently asked questions and toll-free user support
phone numbers. The supplements are available to adopting instructors. Detailed descriptions
are provided at the Instructor’s Resource Center.

Instructor’s Solutions Manual—Created by Professor Pin Tian Ng of Northern Arizona University,
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.

Lecture PowerPoint Presentations—A PowerPoint presentation, created by Professor Patrick
Schur of Miami University, is available 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. Instructors can use these lecture notes as is or can easily modify the notes
to reflect specific presentation needs.

Test Item File—Created by Professor Pin Tian Ng of Northern Arizona University, the Test Item
File contains true/false, multiple-choice, fill-in, and problem-solving questions based on the defini-
tions, concepts, and ideas developed in each chapter of the text.

TestGen—The computerized TestGen package allows instructors to customize, save, and generate
classroom tests. The test program permits instructors to edit, add, and delete questions from the test
bank; edit existing graphics and create new graphics; analyze test results; and organize a database of
test and student results. This software provides ease of use and extensive flexibility, and it provides
many options for organizing and displaying tests, along with search and sort features. The software
and the test banks can be downloaded from the Instructor’s Resource Center.

MathXL for Statistics—MathXL for Statistics is a powerful online homework, tutorial, and assess-
ment system that accompanies Pearson Education statistics textbooks. With MathXL for Statistics,
instructors can create, edit, and assign online homework and tests using algorithmically generated
exercises correlated at the objective level to the textbook. They can also create and assign their own
online exercises and import TestGen tests for added flexibility. All student work is tracked in
MathXDs online grade book. Students can take chapter tests in MathXL and receive personalized
study plans based on their test results. Each study plan diagnoses weaknesses and links the student
directly to tutorial exercises for the objectives he or she needs to study and retest. Students can also
access supplemental animations and video clips directly from selected exercises. MathXL for
Statistics is available to qualified adopters. For more information, visit www.mathxl.com or con-
tact your sales representative.

MyStatLab—Part of the MyMathLab and MathXL product family, MyStatLab is a text-specific,
easily customizable online course that integrates interactive multimedia instruction with textbook
content. MyStatLab gives you the tools you need to deliver all or a portion of your course online,
whether your students are in a lab setting or working from home. The latest version of MyStatLab
offers a new, intuitive design that features more direct access to MathXL for Statistics pages
(Gradebook, Homework & Test Manager, Home Page Manager, etc.) and provides enhanced func-
tionality for communicating with students and customizing courses. Other key features include:

* Assessment manager An easy-to-use assessment manager lets instructors create online
homework, quizzes, and tests that are automatically graded and correlated directly to your
textbook. Assignments can be created using a mix of questions from the MyStatLab exercise
bank, instructor-created custom exercises, and/or TestGen test items.

* Grade book Designed specifically for mathematics and statistics, the MyStatLab grade
book automatically tracks students’ results and gives you control over how to calculate final
grades. You can also add offline (paper-and-pencil) grades to the grade book.

* MathXL Exercise Builder You can use the MathXL Exercise Builder to create static and
algorithmic exercises for your online assignments. A library of sample exercises provides an
easy starting point for creating questions, and you can also create questions from scratch.

* eText-MathXL for Statistics Full Integration Students using appropriate mobile devices
can use your eText annotations and highlights for each course, and iPAd users can download
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a free app that allows them access to the Do Homework, Take a Test, and Study Plan pages of
their course.

* “Ask the Publisher” Link in “Ask My Instructor” Email You can easily notify the con-
tent team of any irregularities with specific questions by using the “Ask the Publisher” func-
tionality in the “Ask My Instructor” emails you receive from students.

* Tracking Time Spent on Media Because the latest version of MyStatLab requires students
to explicitly click a “Submit” button after viewing the media for their assignments, you will
be able to track how long students are spending on each media file.

Palisade Corporation software—Palisade Corporation, the maker of the market-leading risk and
decision analysis Excel add-ins, @RISK and the DecisionTools® Suite, provides special academic
versions of its software. Its flagship product, @RISK, debuted in 1987 and performs risk analysis
using Monte Carlo simulation. With an estimated 150,000 users, Palisade software can be found in
more than 100 countries and has been translated into five languages.

@RISK and the DecisionTools Suite are used widely in undergraduate and graduate business
programs worldwide and can be bundled with this textbook. To download a trial version of @RISK
software, visit www.palisade.com/academic/.
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Learning Objectives
In this chapter, you learn:

* How businesses use statistics
® The basic vocabulary of statistics
® The types of data used in business

* How to use Microsoft Excel and/or Minitab
with this book
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USING STATISTICS i
@ Good Tunes & More

anagers at Good Tunes & More, a consumer electronics retailer, are looking
to expand their chain to take advantage of recent store closings by their
competitors. These managers have decided to approach local banks for the
funding needed to underwrite the expansion. The managers know that they
will have to present information about Good Tunes & More that will

convince the bankers that the retailer is a good candidate for expansion.

The managers ask you to help prepare the supporting documents to be submitted to the bankers.
To this end, they give you access to the retailer’s sales transactions for the past five years. What should you
do with the data? To help find a starting point for the task, you decide to learn more about statistics.
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CHAPTER 1 Introduction

Why Learn Statistics

Statistics is the branch of mathematics that transforms numbers into useful information for
decision makers. Statistics lets you know about the risks associated with making a business
decision and allows you to understand and reduce the variation in the decision-making process.

Statistics provides you with methods for making better sense of the numbers used every
day to describe or analyze the world we live in. For example, consider these news stories:

* “More Clicks to Escape an Email List” (The New York Times, March 29,2010, p. B2)
A study of 100 large online retailers reported that 39% required three or more clicks to
opt out of an email list in 2009, compared to 7% in 2008.

* “Green Power Purchases Targeted to Wind, Solar” (P. Davidson, USA Today, April 1,
2009, p. 3B) Approximately 55% of green power sales was for wind energy.

* “Follow the Tweets” (H. Rui, A. Whinston, and E. Winkler, The Wall Street Journal,
November 30, 2009, p. R4) In this study, the authors used the number of tweets that
mention specific products to make accurate predictions of sales trends.

Do these numbers represent useful information? How can you decide? Statistical methods
help you understand the information contained in “the numbers” and determine whether dif-
ferences in “the numbers” are meaningful or are just due to chance.

Why learn statistics? First and foremost, statistics helps you make better sense of the
world. Second, statistics helps you make better business decisions.

1.2 Statistics in Business

In the business world, statistics has these important specific uses:

* To summarize business data

» To draw conclusions from those data

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

The statistical methods you use for these tasks come from one of the two branches of sta-
tistics: descriptive statistics and inferential statistics.

DESCRIPTIVE STATISTICS

Descriptive statistics are the methods that help collect, summarize, present, and analyze
a set of data.

INFERENTIAL STATISTICS

Inferential statistics are the methods that use the data collected from a small group to
draw conclusions about a larger group.

Many of the tables and charts found in a typical presentation are the products of descrip-
tive methods, as are statistics such as the mean or median of a group, which you may have en-
countered previously. (The mean and median are among the concepts discussed in Chapter 3.)
When you use statistical methods to help choose which investment from a set of investments
might lead to a higher return or which marketing strategy might lead to increased sales, you
are using inferential methods.

There are four important uses of statistics in business:

* To visualize and summarize your data (an example of using descriptive methods)
» To reach conclusions about a large group based on data collected from a small group (an
example of using inferential methods)
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» To make reliable forecasts that are based on statistical models for prediction (inferential
methods)

» To improve business processes using managerial approaches such as Six Sigma that
focus on quality improvement

To use descriptive and inferential methods correctly, you must also learn the conditions
and assumptions required for using those methods. And since many of the statistical methods
used in business must be computerized in order to be of practical benefit, you also need to
know how computers can help you apply statistics in the business world.

To help you develop and integrate these skills, which will give you a basis for making bet-
ter decisions, every chapter of Basic Business Statistics begins with a Using Statistics scenario.
Each scenario describes a realistic business situation in which you are asked to make decisions
that can be enhanced by applying statistical methods. For example, in one chapter you must
decide the location in a supermarket that best enhances sales of a cola drink, while in another
chapter you need to forecast sales for a clothing store.

In the scenario on page 3, you need to answer the following questions: What data should
you include to convince bankers to extend the credit that Good Tunes & More needs? How
should you present those data?

Because Good Tunes & More is a retailer, collecting data about the company’s sales would
be a reasonable starting point. You could present the details of every sales transaction for the
past few years as a way of demonstrating that the business is thriving. However, presenting the
bankers with the thousands of transactions would overwhelm them and not be very useful. You
need to summarize the details of each transaction in some useful way that will give the bankers
the information 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 summary task. When you tally sales—
or any other relevant data about Good Tunes & More that you choose to use—you follow
standard 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.

Knowing more about statistics will definitely help you prepare a better presentation for
the bankers! And the best way to begin knowing more about statistics is to learn the basic vo-
cabulary of statistics.

1.3 Basic Vocabulary of Statistics

Seven terms—variable, data, operational definition, population, sample, parameter, and sta-
tistic (singular)—identify the fundamental concepts of the subject of statistics. Learning about
and making sense of the statistical methods discussed in later chapters is nearly impossible if
you do not first understand the meaning of these words.

Variables are characteristics of items or individuals. They are what you analyze when you
use a statistical method. For the Good Tunes & More scenario, sales, expenses by year, and net
profit by year are variables that the bankers would want to analyze. When used in everyday
speech, variable suggests that something changes or varies, and you would expect sales, ex-
penses, and net profit to have different values from year to year. These different values are the
data associated with a variable or, more simply, the “data to be analyzed.”

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

DATA

Data are the different values associated with a variable.
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Variables can differ for reasons other than time. For example, if you conducted an analysis
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 also var<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>