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The seventh edition of Forecasting and Predictive Analytics with Forecasixm
builds on the success of the first six editions. While a number of significant
changes have been made in this seventh edition, it remains a book about predic.
tion methods for managers, forecasting practitioners, data scientists, and students
who will one day become business professionals and have a need to understang
practical issues related to prediction in all its forms. Our emphasis is on authentic
learning of the forecasting and analytics methods that practitioners have found
most useful. Forecasting and Predictive Analytics with ForecastX™ is written for
students and others who want to know how forecasting is really done.

Content Updates

Major overall updates for this edition include:

. Four new chapters on predictive analytics

. The addition of Learning Objectives to all chapters

. Updated data throughout the book

. Updated and clarified ForecastX™ software sections

Today, most business planning routinely begins with a sales forecast. Whether you
are an accountant, a marketer, a human resources manager, a data scientist, or a
financial analyst, you will have to predict something sooner or later. This book is de-
signed to lead you through the most helpful techniques to use in any prediction effort.

The analytics materials included in the sixth edition have been expanded to
include four full chapters in the seventh edition; this is a recognition of the impor-
tance of these tools in today’s prediction efforts. The examples we offer are, for
the most part, based on actual historical data, much like that you may encounter
in your own forecasts. The techniques themselves are explained as procedures that
you may replicate with your own data.

Specific chapter updates include:

Chapter 1. Introduction to Business Forecasting and Predictive Analytics

« Added Stages in the development of business forecasting are added.

» Steps to obtain better forecasts are added.

« A discussion of survey results is added showing what functional areas in an
organization contribute to a forecast and which area owns the forecast.

Chapter 2. The Forecast Process, Data Considerations, and Model Selection

« New exercises and updated data in others are added.
- Discussion of trend, seasonal, and cyclical components of a time series, in-
cluding new data, is added.



Preface vii

Chapter 3. Extrapolation 1. Moving Averages and Exponential Smoothing

» Sections on Simple, Holt's and Winters™ exponential smoothing models are
completely rewritten to clarify how they work and how to interpret the results.
* The use of all methods for dealing with seasonal data is discussed, including
the deseasonalizing of data, making the forecast, then putting the seasonality

back into the forecast.
+  “Event Modeling” section is expanded to include a complete example.
+ New exercises and updated data in others are added.

Chapter 4. Extrapolation 2. Introduction to Forecasting with Regression
Trend Models

« A comparison of the look of regression results from Excel and from Fore-
castX™ is added to show that they are equivalent, even if the formatting is

different.

+ An explanation of seasonal indices and how to get seasonal indices using
ForecastX™ is added.

+ A complete explanation of calculating the mean absolute percent error (MAPE)
is added, including a table with an example.

+ An example of cross sectional forecasting is added.

+ The steps to use when evaluating a regression model are clarified.

Chapter 5. Explanatory Models 1. Forecasting with Multiple Regression
Causal Models

+ The discussion of steps to use when evaluating regression models is expanded
and clarified.

« An example of accounting for a recession in a multiple regression model with
an introduction to business cycle information from FRED is added.

« Discussion of how missing variables may affect serial correlation is clarified,
with an example.

« Discussion of the use of a seasonal Durbin-Watson statistic DW, versus DW,
is added.

» An appendix concerning forecast combinations (ensembles) with a full discus-
sion of detecting bias is added.

Chapter 6. Explanatory Models 2. Time-Series Decomposition

« Discussion of ways to estimate cycle turning points using actual private hous-
ing starts data with detailed graphics is added.

Chapter 7. Explanatory Models 3. ARIMA (Box-Jenkins)—Type Forecasting
Models

« The ARIMA philosophy of modelling is introduced.

« An intuitive approach to explaining ARIMA is used to reduce complexity.

« The individual components of ARIMA (autoregressive models and moving
average models) are explained.

« Stationarity is explained and the handling of nonstationarity is demonstrated.
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Chapter 8. Predictive Analytics:

are included.
MA to time-series data is detailed.

along with detection and correction.

Numerous examples
The application of ARI
“Qverfitting” 18 explained

Helping to Make Sense of Big Data

Entirely new chapter. : : ‘ %
The field of predictive analytics as an extension of forecasting is introduced,

lytics are defined.

The three primary tools of ana
nology used in analytics are listed.

The new vocabulary and termi
The importance of correlation is stressed.
The “steps” in any data mining/analytics process are described.

The data used in analytics is differentiated from the data commonly used in

forecasting. -
The new diagnostic statistics used by data scientists are described.

Chapter 9. Classification Models: The Most Used Models in Analytics

Entirely new chapter.

The most used technique in analytics, classification algorithms, is introduced.
The use of the kNN algorithm is taught.

CART models (a second type of classification algorithm) is demonstrated.

A third classification algorithm is introduced: the Naive Bayes algorithm.
The final classification technique, Logit, is detailed.

Actual examples of each technique are covered in detail.

Chapter 10. Ensemble Models and Clustering

Entirely new chapter.

Ensemble models are introduced with the rationale for their use in analytics.
Two important ensemble techniques are discussed and demonstrated: bagging
and boosting.

A third, newer ensemble is detailed: random forests.

Clustering is introduced as a completely different class of analytics technique.
Each of the techniques in the chapter is demonstrated step-by-step with actual
examples.

Chapter 11. Text Mining

Entirely new chapter.

Text mining (and all its variants) is introduced first in a general manner.

The concept of data reduction is demonstrated, and its importance is demon-
strated in the context of text mining.

The “bag of words™ approach to text mining is used with examples and software.
“Bag of words™ analysis is detailed in an extended example involving newsgroups.
The newer approach to text mining involves “natural language pmcc;sinu:“
this is shown with an extended example. ok :
Text mining and the more traditional data mining are combined through
example to demonstrate the power of using both together. &
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Chapter 12. Forecast/Analytics Implementation

«  Graphics related to the forecasting process are added.

McGraw-Hill Connect® Learn Without Limits!

Connect® is a teaching and learning platform that is proven to deliver better re-
sults for students and instructors. Connect® empowers students by continually
adapting to deliver precisely what they need, when they need it, and how they
need it, so your class time is more engaging and effective.

New to the seventh edition, Connect® includes SmartBook®, instructor re-
sources, and student resources. For access, visit connect.mheducation.com or
contact your McGraw-Hill sales representative.

Auto-Graded End-of-Chapter Questions

Connect® includes selected questions from the end of chapter in an auto-graded
format that instructors can assign as homework and practice for students. Filtering

and reporting capabilities for learning objective, topic, and level of difficulty are
also available.

SmartBook”

Proven to help students improve grades and study more efficiently, SmartBook®
contains the same content within the print book but actively tailors that content to
the needs of the individual. SmartBook®’s adaptive technology provides precise,
personalized instruction on what the student should do next, guiding the student
to master and remember key concepts, targeting gaps in knowledge and offering
customized feedback, and driving the student toward comprehension and reten-
tion of the subject matter. Available on desktops and tablets, SmartBook® puts
learning at the student’s fingertips—anywhere, anytime.

Instructor Resources

The Instructor’s Edition within Connect® is password-protected and a conve-
nient place for instructors to access course supplements that include the complete
solutions to all problems and cases, PowerPoint slides that include both lecture
materials for nearly every chapter and nearly all the figures (including all the
spreadsheets) in the book, and the Test Bank, which now includes filters for topic,
learning objective, and level of difficulty for choosing questions and reporting on
them, and is available in three ways:

« As Word files, with both question-only and answer files.

« InTestGen, a desktop test generator and editing application for instructors to provide
printed tests that can incorporate both McGraw-Hill’s and instructors’ questions.

. As a Connect® assignment for online testing and automatic grading; can be
used for actual exams or assigned as quizzes or practice.
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edition. Comments from students at other universities in the United States and
elsewhere have also been appreciated. It has been particularly gratifying to
hear from students who have found what they learned from a course using this
text to be useful in their professional careers. We are accessible; drop us an
email if you have a comment.

The final product owes a great debt to the inspiration and comments of our
colleagues, especially Professors Thomas Bundt of Hillsdale College and Tunga
Kiyak at Michigan State University. In addition, we would like to thank the staff
at John Galt Solutions for facilitating our use of the ForecastX™ software. We
also thank Professor Eamonn Keogh at the University of California, Riverside, for
sharing with you his illuminating examples of data mining techniques.

Adopters of the first six editions who have criticized, challenged, encouraged, and
complimented our efforts deserve our thanks. The authors are particularly grateful to
the following faculty and professionals who used earlier editions of the text and/or

have provided comments that have helped to improve this seventh edition.

Paul Altieri

Central Connecticut State University
Peter Bruce
Statistics.com

Margaret M. Capen

East Carolina University
Thomas P. Chen

St. John’s University
Ronald L. Coccari
Cleveland State University
Lewis Coopersmith
Rider University

Ali Dogramaci

Rutgers, the State University
of New Jersey

Farzad Farsio

Montana State University
Robert Fetter

Yale University

Benito Flores

Texas A & M University
Dan Fylstra

Frontline Systems
Kenneth Gaver

Montana State University
Rakesh Gupta

Adelphi University

Joseph Kelley

California State University,
Sacramento

Thomas Kelly

BMW of Canada

Eamonn Keogh

University of California, Riverside
Krishna Kool

University of Rio Grande

Paul Mackie

John Galt Solutions

John Mathews

University of Wisconsin—Madison
Joseph McCarthy

Bryant College

Elam McElroy

Marquette University

Rob Roy McGregor

University of North Carolina, Charlotte
Jared Myers

Prevedere

John C. Nash

University of Ottawa

Thomas Needham

US Bancorp

Anne Omrod

John Galt Solutions
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Nitin Patel Galit Shmueli

Massachusetts Institute of Technology ~ Uriversity of Maryland

Gerald Platt Donald N. Stengel

San Francisco State University California State University, Fresne
Melissa Ramenofsky Kwei Tang

University of Southern Alabama Louisiana State University

Helmut Schneider Rich Wagner

Lowisiana State University Prevedere

Stanley Schultz Dick Withycomb

Cleveland State University Uriversity of Mantana

Nancy Serafino
United Telephone

We are especially grateful to have worked with the following publishing pro-
fessionals on our McGraw-Hill book team: Neelle Bathurst, Tobi Philips, Michele
Janicek, Erika Jordan, Daryl Horrocks, and Harper Christopher.

We hope that all of the above, as well as all new faculty, students, and business
professionals who use the text, will be pleased with the seventh edition.

Barry Keating
Barry.P.Keating.l @nd.edu

J. Holton Wilson
Holt. Wilson @ cmich.edu
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