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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, sparklines, gauges, treemaps
(Sections 2.2, 2.4, 2.6, 17.4)

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)

Index numbers (online Section 16.8)

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)

Chi-square test for a variance or standard deviation
(online Section 12.7)

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)

Wilcoxon rank sum test (Section 12.4)
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)

McNemar test for two related
samples (online Section 12.6)

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
Kruskal-Wallis test (Section 12.5) (Section 12.2)
Two-way analysis of variance (Section 11.2)
Randomized block design (online Section 11.3)

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)

Time-series forecasting (Chapter 16)

Sparklines (Section 2.6)

chart, doughnut 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

Multiple regression (Chapters 14 and 15)
Regression trees (Section 17.5)

Multidimensional contingency
tables (Section 2.6)

Drilldown and slicers (Section 2.6)

Logistic regression (Section 14.7)
Classification trees (Section 17.5)
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Preface

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

We, the coauthors, 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 Making Statistics More Effective in Schools
and Business (MSMESB) conferences. We use the ASA’s Guidelines for Assessment and
Instruction (GAISE) reports and combine them with our experiences teaching business sta-
tistics to a diverse student body at several universities. We also benefit from the interests and
efforts of our past coauthors, Mark Berenson and Timothy Krehbiel.

Our Educational Philosophy

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

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

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

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

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

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

What’s New and Innovative in This Edition?

This eighth edition of Statistics for Managers Using Microsoft Excel contains these new and
innovative features.

First Things First Chapter This new chapter provides an orientation that helps students

start to understand the importance of business statistics and get ready to use Microsoft

Excel even before they obtain a full copy of this book. Like its predecessor “Getting Started:

Important Things to Learn First,” this chapter has been developed and published to allow

17
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distribution online even before a first class meeting. Instructors teaching online or hybrid
course sections may find this to be a particularly valuable tool to get students thinking about
business statistics and learning the necessary foundational concepts.

Getting Ready to Analyze Data in the Future This newly expanded version of Chapter
17 adds a second Using Statistics scenario that serves as an introduction to business
analytics methods. That introduction, in turn, explains several advanced Excel features
while familiarizing students with the fundamental concepts and vocabulary of business
analytics. As such, the chapter provides students with a path for further growth and
greater awareness about applying business statistics and analytics in their other courses
and their business careers.

Expanded Excel Coverage Workbook instructions replace the In-Depth Excel instruc-
tions in the Excel Guides and discuss more fully OS X Excel (“Excel for Mac”) dif-
ferences when they occur. Because the many current versions of Excel have varying
capabilities, Appendix B begins by sorting through the possible confusion to ensure that
students understand that not all Excel versions are alike.

In the Worksheet Notes that help explain the worksheet illustrations that in-chapter
examples use as model solutions.

Many More Exhibits Stand-alone summaries of important procedures that serve as a
review of chapter passages. Exhibits range from identifying best practices, such “Best
Practices for Creating Visualizations” in Chapter 2, to serving as guides to data analysis
such as the pair of “Questions to Ask™ exhibits in Chapter 17.

New Visual Design This edition uses a new visual design that better organizes chapter
content and provides a more uncluttered, streamlined presentation.

Revised and Enhanced Content

This eighth edition of Statistics for Managers Using Microsoft Excel contains the following
revised and enhanced content.

Revised End-of-Chapter Cases The Managing Ashland MultiComm Services case that
reoccurs throughout the book has several new or updated cases. The Clear Mountain
State Student Survey case, also recurring, uses new data collected from a survey of
undergraduate students to practice and reinforce statistical methods learned in various
chapters.

Many New Applied Examples and Problems Many of the applied examples through-
out this book use new problems or revised data. Approximately 43% of the problems are
new to this edition. Many of the new problems in the end-of-section and end-of-chapter
problem sets contain data from The Wall Street Journal, USA Today, and other news
media as well as from industry and marketing surveys from leading consultancies and
market intelligence firms.

New or Revised Using Statistics Scenarios This edition contains six all-new and three
revised Using Statistics scenarios. Several of the scenarios form a larger narrative when
considered together even as they can all be used separately and singularly.

New “Getting Started Learning Statistics” and ‘‘Preparing to Use Microsoft Excel
for Statistics” sections Included as part of the First Things First chapter, these new
sections replace the “Making Best Use” section of the previous editions. The sections
prepare students for learning with this book by discussing foundational statistics and
Excel concepts together and explain the various ways students can work with Excel
while learning business statistics with this book.

Revised Excel Appendices These appendices review the foundational skills for using
Microsoft Excel, review the latest technical and relevant setup information, and discuss
optional but useful knowledge about Excel.
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Software FAQ Appendix This appendix provides answers to commonly-asked ques-
tions about PHStat and using Microsoft Excel and related software with this book.

Distinctive Features

This eighth edition of Statistics for Managers Using Microsoft Excel continues the use of the
following distinctive features.

Using Statistics Business Scenarios Each chapter begins with a Using Statistics scenario,
an example that highlights how statistics is used in a functional area of business such as
finance, information systems, management, and marketing. Every chapter uses its scenario
throughout to provide an applied context for learning concepts. Most chapters conclude
with a Using Statistics, Revisited section that reinforces the statistical methods and applica-
tions that a chapter discusses.

Emphasis on Data Analysis and Interpretation of Excel Results Our focus emphasizes
analyzing data by interpreting results while reducing emphasis on doing calculations. For
example, in the coverage of tables and charts in Chapter 2, we help students interpret vari-
ous charts and explain when to use each chart discussed. Our coverage of hypothesis testing
in Chapters 9 through 12 and regression and multiple regression in Chapters 13—15 include
extensive software results so that the p-value approach can be emphasized.

Student Tips In-margin notes that reinforce hard-to-master concepts and provide quick
study tips for mastering important details.

Other Pedagogical Aids We use an active writing style, boxed numbered equations, set-off
examples that reinforce learning concepts, problems divided into “Learning the Basics” and
“Applying the Concepts,” key equations, and key terms.

Digital Cases These cases ask students to examine interactive PDF documents to sift
through various claims and information and discover the data most relevant to a business
case scenario. In doing so, students determine whether the data support the conclusions and
claims made by the characters in the case as well as learn how to identify common mis-
uses of statistical information. (Instructional tips for these cases and solutions to the Digital
Cases are included in the Instructor’s Solutions Manual.)

Answers A special section at the end of this book provides answers to most of the even-num-
bered exercises of this book.

Flexibility Using Excel For almost every statistical method discussed, students can use
Excel Guide model workbook solutions with the Workbook instructions or the PHStat
instructions to produce the worksheet solutions that the book discusses and presents.
And, whenever possible, the book provides Analysis ToolPak instructions to create similar
solutions.

Extensive Support for Using Excel For readers using the Workbook instructions, this
book explains operational differences among current Excel versions and provides alternate
instructions when necessary.

PHStat PHStat is the Pearson Education Statistics add-in that makes operating Excel as
distraction-free as possible. PHStat executes for you the low-level menu selection and
worksheet entry tasks that are associated with Excel-based solutions. Students studying
statistics can focus solely on mastering statistical concepts and not worry about having to
become expert Excel users simultaneously.

PHStat creates the “live,” dynamic worksheets and chart sheets that match chapter
illustrations and from which students can learn more about Excel. PHStat includes over 60
procedures including:

Descriptive Statistics:  boxplot, descriptive summary, dot scale diagram, frequency dis-
tribution, histogram and polygons, Pareto diagram, scatter plot, stem-and-leaf display,
one-way tables and charts, and two-way tables and charts
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Probability and probability distributions: simple and joint probabilities, normal probability
plot, and binomial, exponential, hypergeometric, and Poisson probability distributions

Sampling: sampling distributions simulation

Confidence interval estimation: for the mean, sigma unknown; for the mean, sigma known,
for the population variance, for the proportion, and for the total difference

Sample size determination: for the mean and the proportion

One-sample tests: Z test for the mean, sigma known; ¢ test for the mean, sigma unknown;
chi-square test for the variance; and Z test for the proportion

Two-sample tests (unsummarized data): pooled-variance ¢ test, separate-variance ¢ test,
paired ¢ test, F test for differences in two variances, and Wilcoxon rank sum test

Two-sample tests (summarized data): pooled-variance  test, separate-variance f test, paired
t test, Z test for the differences in two means, F test for differences in two variances, chi-
square test for differences in two proportions, Z test for the difference in two proportions,
and McNemar test

Multiple-sample tests: chi-square test, Marascuilo procedure Kruskal-Wallis rank test,
Levene test, one-way ANOVA, Tukey-Kramer procedure, randomized block design, and
two-way ANOVA with replication

Regression: simple linear regression, multiple regression, best subsets, stepwise regression,
and logistic regression

Control charts: p chart, ¢ chart, and R and Xbar charts

Decision-making: covariance and portfolio management, expected monetary value,
expected opportunity loss, and opportunity loss

Data preparation: stack and unstack data

To learn more about PHStat, see Appendix C.

Visual Explorations The Excel workbooks allow students to interactively explore impor-

tant statistical concepts in the normal distribution, sampling distributions, and regression
analysis. For the normal distribution, students see the effect of changes in the mean and
standard deviation on the areas under the normal curve. For sampling distributions, students
use simulation to explore the effect of sample size on a sampling distribution. For regres-
sion analysis, students fit a line of regression and observe how changes in the slope and
intercept affect the goodness of fit.

Chapter-by-Chapter Changes Made for This Edition

As authors, we take pride in updating the content of our chapters and our problem sets. Besides
incorporating the new and innovative features that the previous section discusses, each chap-
ter of the eighth edition of Statistics for Managers Using Microsoft Excel contains specific
changes that refine and enhance our past editions as well as many new or revised problems.

The new First Things First chapter replaces the seventh edition’s Let’s Get Started chapter,

keeping that chapter’s strength while immediately drawing readers into the changing
face of statistics and business analytics with a new opening Using Statistics scenario.
And like the previous edition’s opening chapter, Pearson Education openly posts this
chapter so students can get started learning business statistics even before they obtain
their textbooks.

Chapter 1 builds on the opening chapter with a new Using Statistics scenario that offers a

cautionary tale about the importance of defining and collecting data. Rewritten Sections 1.1
(“Defining Variables™) and 1.2 (“Collecting Data”) use lessons from the scenario to under-
score important points. Over one-third of the problems in this chapter are new or updated.
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Chapter 2 features several new or updated data sets, including a new data set of 407 mutual
funds that illustrate a number of descriptive methods. The chapter now discusses doughnut
charts and sparklines and contains a reorganized section on organizing and visualizing a
mix of variables. Section 2.7 (“The Challenge in Organizing and Visualizing Variables”)
expands on previous editions’ discussions that focused solely on visualization issues. This
chapter uses an updated Clear Mountain State student survey as well. Over half of the prob-
lems in this chapter are new or updated.

Chapter 3 also uses the new set of 407 mutual funds and uses new or updated data sets for
almost all examples that the chapter presents. Updated data sets include the restaurant meal
cost samples and the NBA values data. This chapter also uses an updated Clear Mountain
State student survey. Just under one-half of the problems in this chapter are new or updated.

Chapter 4 uses an updated Using Statistics scenario while preserving the best features of this
chapter. The chapter now starts a section on Bayes’ theorem which completes as an online
section, and 43% of the problems in the chapter are new or updated.

Chapter 5 has been streamlined with the sections “Covariance of a Probability Distribution
and Its Application in Finance” and ‘“Hypergeometric Distribution” becoming online sec-
tions. Nearly 40% of the problems in this chapter are new or updated.

Chapter 6 features an updated Using Statistics scenario and the section “Exponential
Distribution” has become an online section. This chapter also uses an updated Clear
Mountain State student survey. Over one-third of the problems in this chapter are new or
updated.

Chapter 7 now contains an additional example on sampling distributions from a larger popu-
lation, and one-in-three problems are new or updated.

Chapter 8 has been revised to provide enhanced explanations of Excel worksheet solutions
and contains a rewritten “Managing Ashland MultiComm Services” case. This chapter also
uses an updated Clear Mountain State student survey, and new or updated problems com-
prise 39% of the problems.

Chapter 9 contains refreshed data for its examples and enhanced Excel coverage that pro-
vides greater details about the hypothesis test worksheets that the chapter uses. Over 40%
of the problems in this chapter are new or updated.

Chapter 10 contains a new Using Statistics scenario that relates to sales of streaming video
players and that connects to Using Statistics scenarios in Chapters 11 and 17. This chap-
ter gains a new online section on effect size. The Clear Mountain State survey has been
updated, and over 40% of the problems in this chapter are new or updated.

Chapter 11 expands on the Chapter 10 Using Statistics scenario that concerns the sales of
mobile electronics. The Clear Mountain State survey has been updated. Over one-quarter of
the problems in this chapter are new or updated.

Chapter 12 now incorporates material that was formerly part of the “Short Takes” for the
chapter. The chapter also includes updated “Managing Ashland MultiComm Services” and
Clear Mountain State student survey cases and 41% of the problems in this chapter are new
or updated.

Chapter 13 features a brand new opening passage that better sets the stage for the discussion
of regression that continues in subsequent chapters. Chapter 13 also features substantially
revised and expanded Excel coverage that describes more fully the details of regression
results worksheets. Nearly one-half of the problems in this chapter are new or updated.

Chapter 14 likewise contains expanded Excel coverage, with some Excel Guides sections
completely rewritten. As with Chapter 13, nearly one-half of the problems in this chapter
are new or updated.

Chapter 15 contains a revised opening passage, and the “Using Transformations with
Regression Models” section has been greatly expanded with additional examples. Over
40% of the problems in this chapter are new or updated.
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Chapter 16 contains updated chapter examples concerning movie attendance data and Cola-
Cola Company and Wal-Mart Stores revenues. Two-thirds of the problems in this chapter
are new or updated.

Chapter 17 has been retitled “Getting Ready to Analyze Data in the Future” and now includes
sections on Business Analytics that return to issues that the First Things First Chapter sce-
nario raises and that provide students with a path to future learning and application of busi-
ness statistics. The chapter presents several Excel-based descriptive analytics techniques
and illustrates how advanced statistical programs can work with worksheet data created in
Excel. One-half of the problems in this chapter are new or updated.

A Note of Thanks

Contact Us!

Creating a new edition of a textbook is a team effort, and we would like to thank our Pearson
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To improving results

Resources for Success

MyStatLab™ Online Course for Statistics for Managers
Using Microsoft® Excel by Levine/Stephan/Szabat

(access code required)

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

the material as seamless as possible.

New! Launch Exercise
Data in Excel

Students are now able to quickly

and seamlessly launch data sets from
exercises within MyStatLab into a
Microsoft Excel spreadsheet for easy
analysis. As always, students may also
copy and paste exercise data sets into
most other software programs.

MyStarlab
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Technology Tutorials and
Study Cards

Excel® tutorials provide brief video walkthroughs
and step-by-step instructional study cards on
common statistical procedures such as Confidence
Intervals, ANOVA, Simple & Multiple Regression,
and Hypothesis Testing. Tutorials will capture
methods in Microsoft Windows Excel® 2010, 2013,
and 2016 versions.
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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.

www.mystatlab.com
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Instructor Resources Online resources

The complete set of online resources are discussed
fully in Appendix C. For adopting instructors, the
following resources are among those available

at the Instructor’s Resource Center (www
.pearsonglobaleditions.com/Levine) or in
MyStatLab.

Instructor’s Solutions Manual, by Professor Pin
Tian Ng of Northern Arizona University, includes
solutions for end-of-section and end-of-chapter
problems, answers to case questions, where
applicable, and teaching tips for each chapter.

The Instructor’s Solutions Manual is available

at the Instructor’s Resource Center (Www
.pearsonglobaleditions.com/Levine) or in
MyStatLab.

Lecture PowerPoint Presentations, by
Professor Patrick Schur of Miami University (Ohio),
are available for each chapter. The PowerPoint slides
provide an instructor 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. The
PowerPoint slides are available at the Instructor’s
Resource Center (www.pearsonglobaleditions
.com/Levine) or in MyStatLab.

Test Bank, by Professor Pin Tian Ng of Northern
Arizona University, 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. New to this edition are
specific test questions that use Excel datasets. The
Test Bank is available at the Instructor’s Resource
Center (www.pearsonglobaleditions.com/
Levine) or in MyStatLab.

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.

www.mystatlab.com




First Things First

YUSING STATISTICS

“The Price of Admission”

t’s the year 1900 and you are a promoter of theatrical productions, in the business of selling

seats for individual performances. Using your knowledge and experience, you establish a

selling price for the performances, a price you hope represents a good trade-off between
maximizing revenues and avoiding driving away demand for your seats. You print up tickets
and flyers, place advertisements in local media, and see what happens. After the event, you
review your results and consider if you made a wise trade-off.

Tickets sold very quickly? Next time perhaps you can charge more. The event failed to sell
out? Perhaps next time you could charge less or take out more advertisements to drive demand. If
you lived over 100 years ago, that’s about all you could do.

Jump ahead about 70 years. You're still a promoter but now using a computer system that
allows your customers to buy tickets over the phone. You can get summary reports of advance
sales for future events and adjust your advertising on radio and on TV and, perhaps, add or sub-
tract performance dates using the information in those reports.

Jump ahead to today. You're still a promoter but you now have a fully computerized sales
system that allows you to constantly adjust the price of tickets. You also can manage many
more categories of tickets than just the near-stage and far-stage categories you might have used
many years ago. You no longer have to wait until after an event to make decisions about chang-
ing your sales program. Through your sales system you have gained insights about your custom-
ers such as where they live, what other tickets they buy, and their appropriate demographic traits.
Because you know more about your customers, you can make your advertising and publicity
more efficient by aiming your messages at the types of people more likely to buy your tickets. By
using social media networks and other online media, you can also learn almost immediately who
is noticing and responding to your advertising messages. You might even run experiments online
presenting your advertising in two different ways and seeing which way sells better.

Your current self has capabilities that allow you to be a more effective promoter than any
older version of yourself. Just how much better? Turn the page.

Think Differently
About Statistics

FTF.2 Business Analytics:
The Changing Face
of Statistics

FTF.3 Getting Started
Learning Statistics

FTF.4 Preparing to Use
Microsoft Excel for
Statistics

EXCEL GUIDE

EG.1 Entering Data

EG.2 Reviewing
Worksheets

EG.3 If You Plan to Use

the Workbook
Instructions

Statistics is a way of
thinking that can lead to
better decision making

Statistics requires ana-
lytics skills and is an
important part of your
business education

Recent developments
such as the use of busi-
ness analytics and “big
data” have made know-
ing statistics even more
critical

The DCOVA framework
guides your application
of statistics

The opportunity business
analytics represents for
business students
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TIP

From other business
courses, you may recog-
nize that Disney’s system
uses dynamic pricing.

Now Appearing on Broadway ... and Everywhere Else

In early 2014, Disney Theatrical Productions woke up the rest of Broadway when reports
revealed that its /7-year-old production of The Lion King had been the top-grossing Broad-
way show in 2013. How could such a long-running show, whose most expensive ticket was
less than half the most expensive ticket on Broadway, earn so much while being so old? Over
time, grosses for a show decline and, sure enough, weekly grosses for The Lion King had
dropped about 25% by the year 2009. But, for 2013, grosses were up 67% from 2009 and
weekly grosses for 2013 typically exceeded the grosses of opening weeks in 1997, adjusted for
inflation!

Heavier advertising and some changes in ticket pricing helped, but the major reason for
this change was something else: combining business acumen with the systematic application
of business statistics and analytics to the problem of selling tickets. As a producer of the new-
est musical at the time said, “We make educated predictions on price. Disney, on the other
hand, has turned this into a science” (see reference 3).

Disney had followed the plan of action that this book presents. It had collected its daily and
weekly results, and summarized them, using techniques this book introduces in the next three
chapters. Disney then analyzed those results by performing experiments and tests on the data
collected (using techniques that later chapters introduce). In turn, those analyses were applied
to a new interactive seating map that allowed customers to buy tickets for specific seats and
permitted Disney to adjust the pricing of each seat for each performance. The whole system
was constantly reviewed and refined, using the semiautomated methods to which Chapter 17
will introduce you. The end result was a system that outperformed the ticket-selling methods
others used.

FTF.1 Think Differently About Statistics

The “Using Statistics” scenario suggests, and the Disney example illustrates, that modern-day
information technology has allowed businesses to apply statistics in ways that could not be
done years ago. This scenario and example reflect how this book teaches you about statistics.
In these first two pages, you may notice

* the lack of calculation details and “math.”

* the emphasis on enhancing business methods and management decision making.

* that none of this seems like the content of a middle school or high school statistics class
you may have taken.

You may have had some prior knowledge or instruction in mathematical statistics. This book
discusses business statistics. While the boundary between the two can be blurry, business
statistics emphasizes business problem solving and shows a preference for using software to
perform calculations.

One similarity that you might notice between these first two pages and any prior
instruction is data. Data are the facts about the world that one seeks to study and explore.
Some data are unsummarized, such as the facts about a single ticket-selling transaction,
whereas other facts, such as weekly ticket grosses, are summarized, derived from a set of
unsummarized data. While you may think of data as being numbers, such as the cost of a
ticket or the percentage that weekly grosses have increased in a year, do not overlook that
data can be non-numerical as well, such as ticket-buyer’s name, seat location, or method of
payment.

Statistics: A Way of Thinking

Statistics are the methods that allow you to work with data effectively. Business statistics focuses
on interpreting the results of applying those methods. You interpret those results to help you
enhance business processes and make better decisions. Specifically, business statistics provides
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Examining the structure
of worksheet templates
and models can also be
helpful if learning more
about Excel is one of
your secondary learning
goals.
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you with a formal basis to summarize and visualize business data, reach conclusions about that
data, make reliable predictions about business activities, and improve business processes.

You must apply this way of thinking correctly. Any “bad” things you may have heard about
statistics, including the famous quote “there are lies, damned lies, and statistics” made famous
by Mark Twain, speak to the errors that people make when either misusing statistical methods
or mistaking statistics as a substitution for, and not an enhancement of, a decision-making pro-
cess. (Disney Theatrical Productions’ success was based on combining statistics with business
acumen, not replacing that acumen.)

To minimize errors, you use a framework that organizes the set of tasks that you follow
to apply statistics properly. The five tasks that comprise the DCOVA framework provide one
such framework.

DCOVA Framework

* Define the data that you want to study to solve a problem or meet an objective.
* Collect the data from appropriate sources.

* Organize the data collected, by developing tables.

* Visualize the data collected, by developing charts.

* Analyze the data collected, to reach conclusions and present those results.

You must always do the Define and Collect tasks before doing the other three. The order of the
other three varies and sometimes all three are done concurrently. In this book, you will learn
more about the Define and Collect tasks in Chapter 1 and then be introduced to the Organize
and Visualize tasks in Chapter 2. Beginning with Chapter 3, you will learn methods that help
complete the Analyze task. Throughout this book, you will see specific examples that apply
the DCOVA framework to specific business problems and examples.

Analytical Skills More Important than Arithmetic Skills

You have already read that business statistics shows a preference for using software to perform
calculations. You can perform calculations faster and more accurately using software than you
can if you performed those calculations by hand.

When you use software, you do more than just enter data. You need to review and modify,
and possibly create, solutions. In Microsoft Excel, you use worksheet solutions that contain
a mix of organized data and instructions that perform calculations on that data. Being able to
review and modify worksheet solutions requires analytical skills more than arithmetic skills.

Allowing individuals to create new solutions from scratch in business can create risk. For
example, in the aftermath of the 2012 “London Whale” trading debacle, JP Morgan Chase
discovered a worksheet that could greatly miscalculate the volatility of a trading portfolio
(see reference 4). To avoid this unnecessary risk, businesses prefer to use templates, reusable
worksheet solutions that have been previously audited and verified.

When templates prove impractical, businesses seek to use model worksheet solutions.
These solutions provide employees a basis for modification that is more extensive than changes
one would make to a template. Whether you use the Excel Guide workbooks or PHStat with
this book, you will reflect business practice by working with templates and model solutions
as you use this book to learn statistics. You will not find many from-scratch construction tasks
other than for the tasks of organizing and visualizing data in this book.

Statistics: An Important Part of Your
Business Education

Until you read these pages, you may have seen a course in business statistics solely as a
required course with little relevance to your overall business education. In just two pages, you
have learned that statistics is a way of thinking that can help enhance your effectiveness in
business—that is, applying statistics correctly is a fundamental, global skill in your business
education.
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In the current data-driven environment of business, you need the general analytical skills that
allow you to work with data and interpret analytical results regardless of the discipline in which
you work. No longer is statistics only for accounting, economics, finance, or other disciplines
that directly work with numerical data. As the Disney example illustrates, the decisions you make
will be increasingly based on data and not on your gut or intuition supported by past experience.
Having a well-balanced mix of statistics, modeling, and basic technical skills as well as mana-
gerial skills, such as business acumen and problem-solving and communication skills, will best
prepare you for the workplace today ... and tomorrow (see reference 1).

FTF.2 Business Analytics: The Changing Face of Statistics

studentTIP

Because you cannot
“download” a big data
collection, this book
uses conventional struc-
tured (worksheet) files,
both small and large, to
demonstrate some of the
principles and methods
of business analytics

in selected chapters,
including Chapter 17,
which introduce you to
business analytics.

Of the recent changes that have made statistics an important part of your business education,
the emergence of the set of methods collectively known as business analytics may be the most
significant change of all. Business analytics combine traditional statistical methods with
methods from management science and information systems to form an interdisciplinary tool
that supports fact-based decision making. Business analytics include

* statistical methods to analyze and explore data that can uncover previously unknown or
unforeseen relationships.

* information systems methods to collect and process data sets of all sizes, including very
large data sets that would otherwise be hard to use efficiently.

* management science methods to develop optimization models that support all levels of
management, from strategic planning to daily operations.

In the Disney Theatrical Productions example, statistical methods helped determine pric-
ing factors, information systems methods made the interactive seating map and pricing analysis
possible, and management science methods helped adjust pricing rules to match Disney’s
goal of sustaining ticket sales into the future. Other businesses use analytics to send custom
mailings to their customers, and businesses such as the travel review site tripadvisor.com use
analytics to help optimally price advertising as well as generate information that makes a per-
suasive case for using that advertising.

Generally, studies have shown that businesses that actively use business analytics and
combine that use with data-guided management see increases in productivity, innovation, and
competition (see reference 1). Chapter 17 introduces you to the statistical methods typically
used in business analytics and shows how these methods are related to statistical methods that
the book discusses in earlier chapters.

“Big Data”

Big data are collections of data that cannot be easily browsed or analyzed using traditional meth-
ods. Big data implies data that are being collected in huge volumes, at very fast rates or velocities
(typically in near real time), and in a variety of forms other than the traditional structured forms
such as data processing records, files, and tables and worksheets. These attributes of volume, veloc-
ity, and variety (see reference 5) distinguish big data from a set of data that contains a large number
of similarly structured records or rows that you can place into a file or worksheet for browsing. In
contrast, you cannot directly view big data; information system and statistical methods typically
combine and summarize big data for you and then present the results of that processing.

Combined with business analytics and the basic statistical methods discussed in this book,
big data presents opportunities to gain new management insights and extract value from the
data resources of a business (see reference 8).

Structured Versus Unstructured Data

Statistics has traditionally used structured data, data that exist in repeating records or rows
of similar format, such as the data found in the worksheet data files that this book describes in
Appendix C. In contrast, unstructured data has very little or no repeating internal structure.
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Business analytics,
discussed in Chapter 17,
combine mostly
inferential methods with
methods from other
disciplines.
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For example, to deeply analyze a group of companies, you might collect structured data in the
form of published tables of financial data and the contents of fill-in-the-blank documents that
record information from surveys you distributed. However, you might also collect unstructured
data such as social media posts and tweets that do not have an internal repeating structure.

Typically, you preprocess or filter unstructured data before performing deep analysis. For
example, to analyze social media posts you could use business analytics methods that determine
whether the content of each post is a positive, neutral, or negative comment. The “type of comment”
can become a new variable that can be inserted into a structured record, along with other attributes
of the post, such as the number of words, and demographic data about the writer of the post.

Unstructured data can form part of a big data collection. When analyzed as part of a big
data collection, you typically see the results of the preprocessing and not the unstructured data
itself. Because unstructured data usually has some (external) structure, some authorities pre-
fer to use the term semistructured data. If you are familiar with that term, undertand that this
book’s use of the phrase unstructured data incorporates that category.

Started Learning Statistics

Learning the operational definitions, precise definitions and explanations that all can under-
stand clearly, of several basic terms is a good way to get started learning statistics. Previously,
you learned that data are the facts about the world that one seeks to study and explore.
A related term, variable of interest, commonly shortened to variable, can be used to precisely
define data in its statistical sense.

A variable defines a characteristic, or property, of an item or individual that can vary
among the occurrences of those items or individuals. For example, for the item “book,” vari-
ables would include title and number of chapters, as these facts can vary from book to book.
For a given item, variables have a specific value. For this book, the value of the variable title
would be “Statistics for Managers Using Microsoft Excel,” and “17” would be the value for
the variable number of chapters.

Using the definition of variable, you can state the definition of data, in its statistical sense,
as the set of values associated with one or more variables. In statistics, each value for a specific
variable is a single fact, not a list of facts. For example, what would be the value of the vari-
able author when referring to this book? Without this rule, you might say that the single list
“Levine, Stephan, Szabat” is the value. However, applying this rule, we say that the variable
author has the three separate values: “Levine”, “Stephan”, and “Szabat”. This distinction of
using only single-value data has the practical benefit of simplifying the task of entering your
data into a computer system for analysis.

Using the definitions of data and variable, you can restate the definition of statistics as
the methods that analyze the data of the variables of interest. The methods that primarily help
summarize and present data comprise descriptive statistics. Methods that use data collected
from a small group to reach conclusions about a larger group comprise inferential statistics.
Chapters 2 and 3 introduce descriptive methods, many of which are applied to support the
inferential methods that the rest of the book presents.

Do not confuse this use of the word statistics with the noun statistic, the plural of which is,
confusingly, statistics.

Statistic

A statistic refers to a value that summarizes the data of a particular variable. (More about this
in coming chapters.) In the Disney Theatrical Productions example, the statement “for 2013,
weekly grosses were up 67% from 2009 cites a statistic that summarizes the variable weekly
grosses using the 2013 data—all 52 values.

When someone warns you of a possible unfortunate outcome by saying, “Don’t be a statis-
tic!” you can always reply, “I can’t be.” You always represent one value and a statistic always
summarizes multiple values. For the statistic “87% of our employees suffer a workplace acci-
dent,” you, as an employee, will either have suffered or have not suffered a workplace accident.
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The “have” or “have not” value contributes to the statistic but cannot be the statistic. A statis-
tic can facilitate preliminary decision making. For example, would you immediately accept a
position at a company if you learned that 87% of their employees suffered a workplace acci-
dent? (Sounds like this might be a dangerous place to work and that further investigation is
necessary.)

Can Statistics (p/., Statistic) Lie?

The famous quote “lies, damned lies, and statistics™ actually refers to the plural form of statis-
tic and does not refer to statistics, the field of study. Can any statistic “lie”? No, faulty, invalid
statistics can be produced if any tasks in the DCOVA framework are applied incorrectly. As
discussed in later chapters, many statistical methods are valid only if the data being analyzed
have certain properties. To the extent possible, you test the assertion that the data have those
properties, which in statistics are called assumptions. When an assumption is violated, shown
to be invalid for the data being analyzed, the methods that require that assumption should not
be used.

For the inferential methods discussed later in this book, you must always look for logi-
cal causality. Logical causality means that you can plausibly claim something directly causes
something else. For example, you wear black shoes today and note that the weather is sunny.
The next day, you again wear black shoes and notice that the weather continues to be sunny.
The third day, you change to brown shoes and note that the weather is rainy. The fourth day,
you wear black shoes again and the weather is again sunny. These four days seem to suggest
a strong pattern between your shoe color choice and the type of weather you experience. You
begin to think if you wear brown shoes on the fifth day, the weather will be rainy. Then you
realize that your shoes cannot plausibly influence weather patterns, that your shoe color choice
cannot logically cause the weather. What you are seeing is mere coincidence. (On the fifth day,
you do wear brown shoes and it happens to rain, but that is just another coincidence.)

You can easily spot the lack of logical causality when trying to correlate shoe color choice
with the weather, but in other situations the lack of logical causality may not be so easily seen.
Therefore, relying on such correlations by themselves is a fundamental misuse of statistics.
When you look for patterns in the data being analyzed, you must always be thinking of logical
causes. Otherwise, you are misrepresenting your results. Such misrepresentations sometimes
cause people to wrongly conclude that all statistics are “lies.” Statistics (pl., statistic) are not
lies or “damned lies.” They play a significant role in statistics, the way of thinking that can
enhance your decision making and increase your effectiveness in business.

FTF.4 Preparing to Use Microsoft Excel for Statistics

As Section FTF.1 explains, the proper use of business statistics requires a framework to
apply statistics correctly, analytic skills, and software to automate calculation. This book uses
Microsoft Excel to demonstrate the integral role of software in applying statistics to decision
making, and preparing to use Microsoft Excel is one of the first things you can do to prepare
yourself to learn business statistics from this book.

Microsoft Excel is the data analysis component of Microsoft Office that evolved from
earlier electronic spreadsheets used in accounting and financial applications. In Excel, you
use worksheets (also known as spreadsheets) that organize data in tabular blocks as well as
store formulas, instructions to process that data. You make entries in worksheet cells that are
formed by the intersections of worksheet rows and columns. You refer to individual cells by
their column letter and row number address, such as Al for the uppermost left top cell (in col-
umn A and row 1). Into each cell, you place a single data value or a formula. With the proper
design, worksheets can also present summaries of data and results of applying a particular
statistical method.

“Excel files” are not single worksheets but workbooks, collections of one or more
worksheets and chart sheets, sheets that display visualizations of data. Because workbooks
contain collections, you can clearly present information in more than one way on different





