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Analytics has become the technology driver of this decade. Companies such as IBM, SAP, 
IBM, SAS, Teradata, SAP, Oracle, Microsoft, Dell and others are creating new organiza-
tional units focused on analytics that help businesses become more effective and efficient 
in their operations. Decision makers are using more computerized tools to support their 
work. Even consumers are using analytics tools, either directly or indirectly, to make deci-
sions on routine activities such as shopping, health/healthcare, travel, and entertainment. 
The field of business intelligence and business analytics (BI & BA) has evolved rapidly to 
become more focused on innovative applications for extracting knowledge and insight 
from data streams that were not even captured some time back, much less analyzed in 
any significant way. New applications turn up daily in healthcare, sports, travel, entertain-
ment, supply-chain management, utilities, and virtually every industry imaginable. The 
term analytics has become mainstream. Indeed, it has already evolved into other terms 
such as data science, and the latest incarnation is deep learning and Internet of Things.

This edition of the text provides a managerial perspective to business analytics con-
tinuum beginning with descriptive analytics (e.g., the nature of data, statistical modeling, 
data visualization, and business intelligence), moving on to predictive analytics (e.g., 
data mining, text/web mining, social media mining), and then to prescriptive analytics 
(e.g., optimization and simulation), and finally finishing with Big Data, and future trends, 
privacy, and managerial considerations. The book is supported by a Web site (pearson-
globaleditions.com/sharda) and also by an independent site at dssbibook.com. We will 
also provide links to software tutorials through a special section of the Web sites.

The purpose of this book is to introduce the reader to these technologies that 
are generally called business analytics or data science but have been known by other 
names. This book presents the fundamentals of the techniques and the manner in which 
these systems are constructed and used. We follow an EEE approach to introducing 
these topics: Exposure, Experience, and Exploration. The book primarily provides 
exposure to various analytics techniques and their applications. The idea is that a stu-
dent 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 learn-
ing about analytics. In describing the techniques, we also introduce specific software 
tools that can be used for developing such applications. The book is not limited to any 
one software tool, so the students can experience these techniques using any num-
ber 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 software guides, but students can 
gain experience with these techniques in many different ways. Finally, we hope that 
this exposure and experience enable and motivate readers to explore the potential of 
these techniques in their own domain. To facilitate such exploration, we include exer-
cises that direct them to Teradata University Network and other sites as well that include 
team-oriented exercises where appropriate. We will also highlight new and innovative 
applications that we learn about on the book’s Web site.

Most of the specific improvements made in this fourth edition concentrate on four 
areas: reorganization, new chapters, content update, and a sharper focus. Despite the 
many changes, we have preserved the comprehensiveness and user friendliness that 
have made the text a market leader. Finally, we present accurate and updated material 
that is not available in any other text. We next describe the changes in the fourth 
edition.

Preface
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What’s New in the Fourth Edition?
With the goal of improving the text, this edition marks a major reorganization of the text 
to reflect the focus on business analytics. This edition is now organized around three 
major types of business analytics (i.e., descriptive, predictive, and prescriptive). The new 
edition has many timely additions, and the dated content has been deleted. The following 
major specific changes have been made.

•	New organization.  The book recognizes three types of analytics: descriptive, pre-
dictive, and prescriptive, a classification promoted by INFORMS. Chapter 1 intro-
duces BI and analytics with an application focus in many industries. This chapter 
also includes an overview of the analytics ecosystem to help the user explore all 
the different ways one can participate and grow in the analytics environment. It is 
followed by an overview of statistics, importance of data, and descriptive analytics/
visualization in Chapter 2. Chapter 3 covers data warehousing and data foundations 
including updated content, specifically data lakes. Chapter 4 covers predictive ana-
lytics. Chapter 5 extends the application of analytics to text, Web, and social media. 
Chapter 6 covers prescriptive analytics, specifically linear programming and simu-
lation. It is totally new content for this book. Chapter 7 introduces Big Data tools 
and platforms. The book concludes with Chapter 8, emerging trends and topics in 
business analytics including location analytics, Internet of Things, cloud-based ana-
lytics, and privacy/ethical considerations in analytics. The discussion of an analytics 
ecosystem recognizes prescriptive analytics as well.

•	New chapters.  The following chapters have been added:

Chapter 2. Descriptive Analytics I: Nature of Data, Statistical 
Modeling, and Visualization   This chapter aims to set the stage with a thor-
ough understanding of the nature of data, which is the main ingredient for any 
analytics study. Next, statistical modeling is introduced as part of the descriptive 
analytics. Data visualization has become a popular part of any business report-
ing and/or descriptive analytics project; therefore, it is explained in detail in this 
chapter. The chapter is enhanced with several real-world cases and examples 
(75% new material).

Chapter 6. Prescriptive Analytics: Optimization and Simulation
This chapter introduces prescriptive analytics material to this book. The 

chapter focuses on optimization modeling in Excel using linear programming 
techniques. It also introduces the concept of simulation. The chapter is an 
updated version of material from two chapters in our DSS book, 10th edition. For 
this book it is an entirely new chapter (99% new material).

Chapter 8. Future Trends, Privacy and Managerial Considerations 
in Analytics This chapter examines several new phenomena that are already 
changing or are likely to change analytics. It includes coverage of geospatial ana-
lytics, Internet of Things, and a significant update of the material on cloud-based 
analytics. It also updates some coverage from the last edition on ethical and pri-
vacy considerations (70% new material).

•	Revised Chapters.  All the other chapters have been revised and updated as well. 
Here is a summary of the changes in these other chapters:

Chapter 1. An Overview of Business Intelligence, Analytics, and 
Data Science This chapter has been rewritten and significantly expanded. It 
opens with a new vignette covering multiple applications of analytics in sports. 
It introduces the three types of analytics as proposed by INFORMS: descriptive, 
predictive, and prescriptive analytics. A noted earlier, this classification is used in 
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guiding the complete reorganization of the book itself (earlier content but with 
a new figure). Then it includes several new examples of analytics in healthcare 
and in the retail industry. Finally, it concludes with significantly expanded and 
updated coverage of the analytics ecosystem to give the students a sense of the 
vastness of the analytics and data science industry (about 60% new material).

Chapter 3. Descriptive Analytics II: Business Intelligence and Data 
Warehousing This is an old chapter with some new subsections (e.g., data 
lakes) and new cases (about 30% new material).

Chapter 4. Predictive Analytics I: Data Mining Process, Methods, 
and Algorithms This is an old chapter with some new content organization/
flow and some new cases (about 20% new material).

Chapter 5. Predictive Analytics II: Text, Web, and Social Media Analytics
This is an old chapter with some new content organization/flow and some 

new cases (about 25% new material).
Chapter 7. Big Data Concepts and Analysis This was Chapter 6 in the 

last edition. It has been updated with a new opening vignette and cases, coverage 
of Teradata Aster, and new material on alternative data (about 25% new material).

•	Revamped author team.  Building on the excellent content that has been pre-
pared by the authors of the previous editions (Turban, Sharda, Delen, and King), this 
edition was revised primarily by Ramesh Sharda and Dursun Delen. Both Ramesh 
and Dursun have worked extensively in analytics and have industry as well as 
research experience.

•	Color print!  We are truly excited to have this book appear in color. Even the fig-
ures from previous editions have been redrawn to take advantage of color. Use of 
color enhances many visualization examples and also the other material.

•	A live, updated Web site.  Adopters of the textbook will have access to a Web site 
that will include links to news stories, software, tutorials, and even YouTube videos 
related to topics covered in the book. This site will be accessible at dssbibook.com.

•	Revised and updated content.  Almost all the chapters have new opening 
vignettes that are based on recent stories and events. In addition, application cases 
throughout the book have been updated to include recent examples of applications 
of a specific technique/model. New Web site links have been added throughout the 
book. We also deleted many older product links and references. Finally, most chap-
ters have new exercises, Internet assignments, and discussion questions throughout.

•	Links to Teradata University Network (TUN).  Most chapters include new links 
to TUN (teradatauniversitynetwork.com).

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

•	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/sharda
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, pearsonglobaleditions.com/sharda:

•	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 
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of each chapter, and teaching suggestions (including instructions for projects). The 
Instructor’s Manual is available on the secure faculty section of pearsonglobaleditions 
.com/sharda.

•	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.pearsonglobaleditions 
.com/sharda. The software is PC/MAC compatible and preloaded with all 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. 

•	PowerPoint slides.  PowerPoint slides are available that illuminate and build 
on key concepts in the text. Faculty can download the PowerPoint slides from 
pearsonglobaleditions.com/sharda.
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Business Intelligence, 
Analytics, and Data Science

A Managerial Perspective

This book deals with a collection of computer technologies that support managerial 
work—essentially, decision making. These technologies have had a profound impact on 
corporate strategy, performance, and competitiveness. Collectively, these technologies are 
called business intelligence, business analytics, and data science. Although the evolution 
of the terms is discussed, these names are also used interchangeably. This book tells 
stories of how smart people are employing these techniques to improve performance, 
service, and relationships in business, government, and non-profit worlds.
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LEARNING OBJECTIVES

T he business environment (climate) is constantly changing, and it is becoming 
more and more complex. Organizations, both private and public, are under pres-
sures that force them to respond quickly to changing conditions and to be inno-

vative in the way they operate. Such activities require organizations to be agile and to 
make frequent and quick strategic, tactical, and operational decisions, some of which are 
very complex. Making such decisions may require considerable amounts of relevant data, 
information, and knowledge. Processing these, in the framework of the needed decisions, 
must be done quickly, frequently in real time, and usually requires some computerized 
support.

This book is about using business analytics as computerized support for managerial 
decision making. It concentrates on the theoretical and conceptual foundations of deci-
sion support, as well as on the commercial tools and techniques that are available. This 
book presents the fundamentals of the techniques and the manner in which these sys-
tems are constructed and used. We follow an EEE approach to introducing these topics: 
Exposure, Experience, and Exploration. The book primarily provides exposure to var-
ious 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 give examples of specific software tools that can be 

An Overview of Business 
Intelligence, Analytics,  
and Data Science

C H A P T E R 

1 

■■ Understand the need for computer-
ized support of managerial decision 
making

■■ Recognize the evolution of such 
computerized support to the current 
state—analytics/data science

■■ Describe the business intelligence 
(BI) methodology and concepts

■■ Understand the different types of ana-
lytics and see selected applications

■■ Understand the analytics ecosystem 
to identify various key players and 
career opportunities
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used for developing such applications. The book is not limited to any one software tool, 
so students can experience these techniques using any number of available software 
tools. We hope that this exposure and experience enable and motivate readers to explore 
the potential of these techniques in their own domain. To facilitate such exploration, we 
include exercises that direct the reader to Teradata University Network (TUN) and other 
sites that include team-oriented exercises where appropriate.

This introductory chapter provides an introduction to analytics as well as an overview 
of the book. The chapter has the following sections:

	 1.1	 Opening Vignette: Sports Analytics—An Exciting Frontier for Learning and 
Understanding Applications of Analytics  30

	 1.2	 Changing Business Environments and Evolving Needs for Decision Support and 
Analytics  37

	 1.3	 Evolution of Computerized Decision Support to Analytics/Data Science  39

	 1.4	 A Framework for Business Intelligence  41

	 1.5	 Analytics Overview  48

	 1.6	 Analytics Examples in Selected Domains  55

	 1.7	 A Brief Introduction to Big Data Analytics  61

	 1.8	 An Overview of the Analytics Ecosystem  63

	 1.9	 Plan of the Book  72

	1.10	 Resources, Links, and the Teradata University Network Connection  73

1.1 OPENING VIGNETTE: Sports Analytics—An Exciting 
Frontier for Learning and Understanding Applications  
of Analytics
The application of analytics to business problems is a key skill, one that you will learn in 
this book. Many of these techniques are now being applied to improve decision making in 
all aspects of sports, a very hot area called sports analytics. Sports analytics is the art and 
science of gathering data about athletes and teams to create insights that improve sports 
decisions, such as deciding which players to recruit, how much to pay them, who to 
play, how to train them, how to keep them healthy, and when they should be traded or 
retired. For teams, it involves business decisions such as ticket pricing, as well as roster 
decisions, analysis of each competitor’s strengths and weaknesses, and many game-day 
decisions.

Indeed, sports analytics is becoming a specialty within analytics. It is an important area 
because sports is a big business, generating about $145B in revenues each year, plus an 
additional $100B in legal and $300B in illegal gambling, according to Price Waterhouse.1 
In 2014, only $125M was spent on analytics (less than 0.1% of revenues). This is expected 
to grow at a healthy rate to $4.7B by 2021.2

1 “Changing the Game: Outlook for the Global Sports Market to 2015,” Price Waterhouse Coopers Report, appears 
at https://www.pwc.com/gx/en/hospitality-leisure/pdf/changing-the-game-outlook-for-the-global-sports-market-
to-2015.pdf. Betting data from https://www.capcredit.com/how-much-americansspend-on-sports-each-year/.
2 “Sports Analytics Market Worth $4.7B by 2021,” Wintergreen Research Press Release, covered by PR Newswire  
at http://www.prnewswire.com/news-releases/sports-analytics-market-worth-47-billion-by-2021-509869871.html, 
June 25, 2015.
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