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PREFACE

Analytics has become the technology driver of this decade. Companies such as IBM,
Oracle, Microsoft, and others are creating new organizational units focused on analytics
that help businesses become more effective and efficient in their operations. Decision
makers are using data and computerized tools to make better decisions. Even consumers
are using analytics tools directly or indirectly to make decisions on routine activities such
as shopping, health care, and entertainment. The field of business analytics (BA)/data sci-
ence (DS)/decision support systems (DSS)/business intelligence (BD) is evolving rapidly
to become more focused on innovative methods and applications to utilize data streams
that were not even captured some time back, much less analyzed in any significant way.
New applications emerge daily in customer relationship management, banking and fi-
nance, health care and medicine, sports and entertainment, manufacturing and supply
chain management, utilities and energy, and virtually every industry imaginable.

The theme of this revised edition is analytics, data science, and Al for enterprise
decision support. In addition to traditional decision support applications, this edition ex-
pands the reader’s understanding of the various types of analytics by providing examples,
products, services, and exercises by means of introducing Al, machine-learning, robotics,
chatbots, 10T, and Web/Internet-related enablers throughout the text. We highlight these
technologies as emerging components of modern-day business analytics systems. Al tech-
nologies have a major impact on decision making by enabling autonomous decisions and
by supporting steps in the process of making decisions. Al and analytics support each
other by creating a synergy that assists decision making.

The purpose of this book is to introduce the reader to the technologies that are
generally and collectively called analytics (or business analytics) but have been known
by other names such as decision support systems, executive information systems, and
business intelligence, among others. We use these terms interchangeably. This book pres-
ents the fundamentals of the methods, methodologies, and techniques used to design and
develop these systems. In addition, we introduce the essentials of AI both as it relates to
analytics as well as a standalone discipline for decision support.

We follow an EEE approach to introducing these topics: Exposure, Experience,
and Explore. The book primarily provides exposure to various analytics techniques
and their applications. The idea is that a student will be inspired to learn from how other
organizations have employed analytics to make decisions or to gain a competitive edge.
We believe that such exposure to what is being done with analytics and how it can be
achieved is the key component of learning about analytics. In describing the techniques,
we also introduce specific software tools that can be used for developing such applica-
tions. The book is not limited to any one software tool, so the students can experience
these techniques using any number of available software tools. Specific suggestions are
given in each chapter, but the student and the professor are able to use this book with
many different software tools. Our book’s companion Web site will include specific soft-
ware guides, but students can gain experience with these techniques in many different
ways. Finally, we hope that this exposure and experience enable and motivate read-
ers to explore the potential of these techniques in their own domain. To facilitate such
exploration, we include exercises that direct them to Teradata University Network and
other sites as well that include team-oriented exercises where appropriate. In our own
teaching experience, projects undertaken in the class facilitate such exploration after the
students have been exposed to the myriad of applications and concepts in the book and
they have experienced specific software introduced by the professor.
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This edition of the book can be used to offer a one-semester overview course on
analytics, which covers most or all of the topics/chapters included in the book. It can
also be used to teach two consecutive courses. For example, one course could focus on
the overall analytics coverage. It could cover selective sections of Chapters 1 and 3-9.
A second course could focus on artificial intelligence and emerging technologies as the
enablers of modern-day analytics as a subsequent course to the first course. This second
course could cover portions of Chapters 1, 2, 6, 9, and 10-14. The book can be used to
offer managerial-level exposure to applications and techniques as noted in the previous
paragraph, but it also includes sufficient technical details in selected chapters to allow an
instructor to focus on some technical methods and hands-on exercises.

Most of the specific improvements made in this eleventh edition concentrate on
three areas: reorganization, content update/upgrade (including AI, machine-learning,
chatbots, and robotics as enablers of analytics), and a sharper focus. Despite the many
changes, we have preserved the comprehensiveness and user friendliness that have made
the textbook a market leader in the last several decades. We have also optimized the
book’s size and content by eliminating older and redundant material and by adding and
combining material that is parallel to the current trends and is also demanded by many
professors. Finally, we present accurate and updated material that is not available in any
other text. We next describe the changes in the eleventh edition.

The book is supported by a Web site (www.pearsonglobaleditions.com). We
provide links to additional learning materials and software tutorials through a special sec-
tion of the book Web site.

WHAT'S NEW IN THE ELEVENTH EDITION?

With the goal of improving the text and making it current with the evolving technology
trends, this edition marks a major reorganization to better reflect on the current focus on
analytics and its enabling technologies. The last three editions transformed the book from
the traditional DSS to BI and then from BI to BA and fostered a tight linkage with the
Teradata University Network (TUN). This edition is enhanced with new materials parallel-
ing the latest trends in analytics including AI, machine learning, deep learning, robotics,
IoT, and smart/robo-collaborative assisting systems and applications. The following sum-
marizes the major changes made to this edition.

* New organization. The book is now organized around two main themes: (1)
presentation of motivations, concepts, methods, and methodologies for different
types of analytics (focusing heavily on predictive and prescriptive analytic), and
(2) introduction and due coverage of new technology trends as the enablers of the
modern-day analytics such as Al, machine learning, deep learning, robotics, 10T,
smart/robo-collaborative assisting systems, etc. Chapter 1 provides an introduction
to the journey of decision support and enabling technologies. It begins with a brief
overview of the classical decision making and decision support systems. Then it
moves to business intelligence, followed by an introduction to analytics, Big Data,
and Al We follow that with a deeper introduction to artificial intelligence in Chapter 2.
Because data is fundamental to any analysis, Chapter 3 introduces data issues as
well as descriptive analytics including statistical concepts and visualization. An on-
line chapter covers data warehousing processes and fundamentals for those who
like to dig deeper into these issues. The next section covers predictive analytics and
machine learning. Chapter 4 provides an introduction to data mining applications
and the data mining process. Chapter 5 introduces many of the common data min-
ing techniques: classification, clustering, association mining, and so forth. Chapter 6
includes coverage of deep learning and cognitive computing. Chapter 7 focuses on



text mining applications as well as Web analytics, including social media analytics,
sentiment analysis, and other related topics. The following section brings the “data
science” angle to a further depth. Chapter 8 covers prescriptive analytics including
optimization and simulation. Chapter 9 includes more details of Big Data analytics. It
also includes introduction to cloud-based analytics as well as location analytics. The
next section covers Robotics, social networks, Al, and the Internet of Things (IoT).
Chapter 10 introduces robots in business and consumer applications and also stud-
ies the future impact of such devices on society. Chapter 11 focuses on collaboration
systems, crowdsourcing, and social networks. Chapter 12 reviews personal assis-
tants, chatbots, and the exciting developments in this space. Chapter 13 studies IoT
and its potential in decision support and a smarter society. The ubiquity of wireless
and GPS devices and other sensors is resulting in the creation of massive new data-
bases and unique applications. Finally, Chapter 14 concludes with a brief discussion
of security, privacy, and societal dimensions of analytics and Al.

We should note that several chapters included in this edition have been avail-
able in the following companion book: Business Intelligence, Analytics, and Data
Science: A Managerial Perspective, 4th Edition, Pearson (2018) (Hereafter referred to
as Bl4e). The structure and contents of these chapters have been updated somewhat
before inclusion in this edition of the book, but the changes are more significant in
the chapters marked as new. Of course, several of the chapters that came from Bl4e
were not included in previous editions of this book.

* New chapters. The following chapters have been added:

Chapter 2 “Artificial Intelligence: Concepts, Drivers, Major Technologies,
and Business Applications” This chapter covers the essentials of Al, outlines its
benefits, compares it with humans’ intelligence, and describes the content of the
field. Example applications in accounting, finance, human resource management,
marketing and CRM, and production-operation management illustrate the benefits
to business (100% new material)

Chapter 6, “Deep Learning and Cognitive Computing” This chapter covers the
generation of machine learning technique, deep learning as well as the increasingly
more popular Al topic, cognitive computing. It is an almost entirely new chapter
(90% new material).

Chapter 10, “Robotics: Industrial and Consumer Applications” This chapter
introduces many robotics applications in industry and for consumers and concludes
with impacts of such advances on jobs and some legal ramifications (100% new
material).

Chapter 12,“Knowledge Systems: Expert Systems, Recommenders, Chatbots,
Virtual Personal Assistants, and Robo Advisors” This new chapter concentrates
on different types of knowledge systems. Specifically, we cover new generations of
expert systems and recommenders, chatbots, enterprise chatbots, virtual personal
assistants, and robo-advisors (95% new).

Chapter 13, “The Internet of Things as a Platform for Intelligent Applications”
This new chapter introduces ToT as an enabler to analytics and Al applications. The
following technologies are described in detail: smart homes and appliances, smart
cities (including factories), and autonomous vehicles (100% new).

Chapter 14, “Implementation Issues: From Ethics and Privacy to Organiza-
tional and Societal Impacts” This mostly new chapter deals with implementation
issues of intelligent systems (including analytics). The major issues covered are
protection of privacy, intellectual property, ethics, technical issues (e.g., integration
and security) and administrative issues. We also cover the impact of these technolo-
gies on organizations and people and specifically deal with the impact on work and
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jobs. Special attention is given to possible unintended impacts of analytics and Al
(robots). Then we look at relevant technology trends and conclude with an assess-
ment of the future of analytics and AI (85% new).

e Streamlined coverage. We have optimized the book size and content by add-
ing a lot of new material to cover new and cutting-edge analytics and Al trends
and technologies while eliminating most of the older, less-used material. We use a
dedicated Web site for the textbook to provide some of the older material as well as
updated content and links.

* Revised and updated content. Several chapters have new opening vignettes
that are based on recent stories and events. In addition, application cases throughout
the book are new or have been updated to include recent examples of applications
of a specific technique/model. These application case stories now include suggested
questions for discussion to encourage class discussion as well as further explora-
tion of the specific case and related materials. New Web site links have been added
throughout the book. We also deleted many older product links and references.
Finally, most chapters have new exercises, Internet assignments, and discussion
questions throughout. The specific changes made to each chapter are as follows:
Chapters 1, 3-5, and 7-9 borrow material from Bl4e to a significant degree.

Chapter 1, “Overview of Business Intelligence, Analytics, Data Science, and Artifi-
cial Intelligence: Systems for Decision Support” This chapter includes some material
from DSS10e Chapters 1 and 2, but includes several new application cases, entirely new
material on Al, and of course, a new plan for the book (about 50% new material).

Chapter 3, “Nature of Data, Statistical Modeling, and Visualization”
* 75% new content.
* Most of the content related to nature of data and statistical analysis is new.
¢ New opening case.
* Mostly new cases throughout.

Chapter 4, “Data Mining Process, Methods, and Algorithms”
* 25% of the material is new.
* Some of the application cases are new.

Chapter 5, “Machine Learning Techniques for Predictive Analytics”
* 40% of the material is new.
* New machine-learning methods: naive Bayes, Bayesian networks, and ensemble
modeling.
* Most of the cases are new.

Chapter 7, “Text Mining, Sentiment Analysis, and Social Analytics”
* 25% of the material is new.
* Some of the cases are new.

Chapter 8, “Prescriptive Analytics: Optimization and Simulation”
* Several new optimization application exercises are included.
* A new application case is included.
* 20% of the material is new.

Chapter 9, “Big Data, Cloud Computing, and Location Analytics: Concepts and
Tools” This material has bene updated substantially in this chapter to include greater
coverage of stream analytics. It also updates material from Chapters 7 and 8 from Bl4e
(50% new material).

Chapter 11,“Group Decision Making, Collaborative Systems,and AI Support” The
chapter is completely revised, regrouping group decision support. New topics include



collective and collaborative intelligence, crowdsourcing, swarm Al, and Al support of all
related activities (80% new material).

We have retained many of the enhancements made in the last editions and updated
the content. These are summarized next:

» Links to Teradata University Network (I'UN). Most chapters include new links
to TUN (teradatauniversitynetwork.com). We encourage the instructors to reg-
ister and join teradatauniversitynetwork.com and explore the various content
available through the site. The cases, white papers, and software exercises available
through TUN will keep your class fresh and timely.

* Book title. As is already evident, the book’s title and focus have changed.

* Software support. The TUN Web site provides software support at no charge.
It also provides links to free data mining and other software. In addition, the site
provides exercises in the use of such software.

THE SUPPLEMENT PACKAGE: WWW.PEARSONGLOBALEDITIONS.COM

A comprehensive and flexible technology-support package is available to enhance the
teaching and learning experience. The following instructor and student supplements are
available on the book’s Web site, www.pearsonglobaleditions.com:

* Instructor’s Manual. The Instructor’s Manual includes learning objectives for
the entire course and for each chapter, answers to the questions and exercises at the
end of each chapter, and teaching suggestions (including instructions for projects).
The Instructor’s Manual is available on the secure faculty section of www.pearson-
globaleditions.com

* Test Item File and TestGen Software. The Test Item File is a comprehensive
collection of true/false, multiple-choice, fill-in-the-blank, and essay questions. The
questions are rated by difficulty level, and the answers are referenced by book page
number. The Test Item File is available in Microsoft Word and in TestGen. Pearson
Education’s test-generating software is available from www.pearsonglobaledi-
tions.com. The software is PC/MAC compatible and preloaded with all of the Test
Item File questions. You can manually or randomly view test questions and drag-
and-drop to create a test. You can add or modify test-bank questions as needed.
Our TestGens are converted for use in BlackBoard, WebCT, Moodle, D2L, and An-
gel. These conversions can be found on www.pearsonglobaleditions.com. The
TestGen is also available in Respondus and can be found on www.respondus.com.

* PowerPoint slides. PowerPoint slides are available that illuminate and build
on key concepts in the text. Faculty can download the PowerPoint slides from
www.pearsonglobaleditions.com.
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