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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 more computerized tools to support their work.  Even consumers are 
using analytics tools directly or indirectly to make decisions on routine activities such as 
shopping, healthcare, and entertainment. The field of Business intelligence (BI) is evolv-
ing rapidly to become more focused on innovative applications of 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, entertainment, supply chain management, 
utilities, and virtually every industry imaginable.

In addition to traditional decision support applications, this edition expands the 
reader’s understanding of the various types of analytics by providing examples, prod-
ucts, services, and exercises by discussing Web-related issues throughout the text. We 
highlight Web intelligence/Web analytics, which parallel BI/business analytics (BA) 
for e-commerce and other Web applications. The book is supported by a Web site  
(www.pearsonglobaleditions.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 site.

The purpose of this book is to introduce the reader to these technologies that are 
generally called analytics but have been known by other names. This book presents 
the fundamentals of the techniques and the manner in which these systems are con-
structed and used. 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 analyt-
ics 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 applications. 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 software guides, but students can gain experience with these 
techniques in many different ways. Finally, we hope that this exposure and experience 
enables and motivates a reader 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. We will also highlight new and innovative applications that we learn about 
on the book’s website.

Most of the specific improvements made in this third edition concentrate on three 
areas: reorganization, 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 third edition.

PrefACe
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18 PREFACE

WHAT’S NEW IN THE THIRD EDITION?

With the goal of improving the text, this edition marks a major reorganization of the text 
to reflect the focus on analytics. This edition is now organized around three major types 
of analytics. 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, 
predictive, and prescriptive, a classification promoted by INFORMS. After intro-
ducing BI and analytics in Chapter 1, the book begins with an overview of Data 
Warehousing and data foundations in Chapter 2. Then, Chapter 3 covers descriptive 
or reporting analytics, specifically, visualization and business performance measure-
ment. Chapter 4 covers predictive analytics. Chapter 5 extends the application of 
analytics to text, web, and social media. Chapter 6 introduces big data and analytics. 
The book concludes with Chapter 7, emerging trends and topics in business analyt-
ics including location intelligence, mobile computing, cloud-based analytics, and 
privacy/ethical considerations in analytics. This chapter also includes an overview 
of the analytics ecosystem to help the user explore all of the different ways one can 
participate and grow in the analytics environment.  The discussion of analytics eco-
system recognizes prescriptive analytics as well.

•	New chapters. The following chapters have been added:

Chapter 5, “Web Analytics, Web Mining & Social Analytics” This chapter 
covers the poppular topics of web analytics and social media analytics. It is an 
almost entriely new chapter. [95% new material].
Chapter 6, “Big Data & Analytics” This chapter introduces the hot topics 
of big data and analytics. It covers the basics of major components of big data 
techniques and charcteristics. It is also a new chapter. [99% new material].
Chapter 7, “Business Analytics: Emerging Trends and Future Direction” 
This chapter examines several new phenomena that are already changing or 
are likely to change analytics. It includes coverage of geospatial in analytics, 
location-based analytics applications, consumer oriented analytical applications, 
mobile platforms, and cloud-based analytics.  It also updates some coverage from 
the last edition on ethical and privacy considerations. It concludes with a major 
discussion of the analytics ecosystem. [90% new material].

•	Streamlined coverage. We have made the book shorter by keeping the most 
commonly used content. We also mostly eliminated the preformatted online con-
tent. Instead, we will use a Web site to provide updated content and links on a 
regular basis. We also reduced the number of references in each chapter.

•	Revamped author team. Building upon 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 DSS and analytics and have indus-
try as well as research experience.

•	All new figures for PowerPoint. Although the figures in the print edition have 
been retained from previous editions and new figures added for the new content, 
all the figures have been redrawn in color and are available through the image 
library for use in PowerPoint presentations.

•	A live update 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 http://
dssbibook.com.
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 PREFACE 19

•	Revised and updated content. Almost all of the chapters have new opening 
vignettes and closing cases that are based on recent stories and events. In addi-
tion, 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 chapters have new exercises, Internet assignments, and 
discussion questions throughout.

Specific changes made in previous chapters in the third edition are summarized next:

Chapter 1 – An Overview of Business Intelligence, Analytics and Decision 
Support Introduces the three types of analytics as proposed by INFORMS: descriptive, 
predictive, and prescriptive analytics. A noted earlier, this classification is used is guiding 
the complete reorganization of the book itself. It includes about 60% new material.

Chapter 2 – Data Warehousing

•	30%	new	material	(including	the	cases)

•	New	opening	case

•	Mostly	new	cases	throughout

•	NEW	-	A	historic	perspective	to	DW	–	how	did	we	come	here

•	Better	coverage	of	multidimensional	modeling	(star	schema	and	snow	flake	schema)

•	An	updated	coverage	on	Future	of	Data	Warehousing

Chapter 3 – Business Reporting, Visual Analytics and Business Performance 
Management

•	60%	of	the	material	new	–	especially	in	Visual	Analytics	and	Reporting

•	Most	of	the	cases	are	new

Chapter 4 – Data Mining

•	25%	of	the	material	new

•	Most	of	the	cases	are	new

Chapters 5–7 are almost entirely new chapters, as noted earlier.
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 (TUN). Most chapters include new links 
to TUN (teradatauniversitynetwork.com).

•	Book title. As is already evident, the book’s title and focus has 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 pro-
vides exercises in the use of such software.

THE SUPPLEMENT PACKAGE

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/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 of each chapter, and teaching suggestions (including instructions for 
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projects). The Instructor’s Manual is available on the secure faculty section of www.
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 the computerized 
form of Prentice Hall TestGen. TestGen is a comprehensive suite of tools for test-
ing and assessment. It allows instructors to easily create and distribute tests for their 
courses, either by printing and distributing through traditional methods or by online 
delivery via a local area network (LAN) server. TestGen features wizards that assist in 
moving through the program, and the software is backed with full technical support. 
Both the Test Item File and testgen software are available on the secure faculty section 
of www.pearsonglobaleditions.com/sharda.

•	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/sharda.

ACKNOWLEDGMENTS

Many individuals have provided suggestions and criticisms since the publication of the 
first edition of this book. Dozens of students participated in class testing of various chap-
ters, software, and problems and assisted in collecting material. It is not possible to name 
everyone who participated in this project, but our thanks go to all of them. Certain indi-
viduals made significant contributions, and they deserve special recognition.

First, we appreciate the efforts of those individuals who provided formal reviews of 
the first through third editions (school affiliations as of the date of review):

Ann Aksut, Central Piedmont Community College
Bay Arinze, Drexel University
Ranjit Bose, University of New Mexico
Marty Crossland, MidAmerica Nazarene University
Kurt Engemann, Iona College
Badie Farah, Eastern Michigan University
Gary Farrar, Columbia College
Jerry Fjermestad, New Jersey Institute of Technology
Christie M. Fuller, Louisiana Tech University
Martin Grossman, Bridgewater State College
Jahangir Karimi, University of Colorado, Denver
Huei Lee, Eastern Michigan University
Natalie Nazarenko, SUNY Fredonia
Asil Oztekin, University of Massachusetts Lowell
Kala Chand Seal, Loyola Marymount University
Roger Wilson, Fairmont State University
Vincent Yu, Missouri University of Science and Technology
Fan Zhao, Florida Gulf Coast University

We also appreciate the efforts of those individuals who provided formal reviews of this 
text and our other DSS book—Decision Support and Business Intelligence Systems, 9th 
Edition, Prentice Hall, 2011.

A01_SHAR4877_03_PIE_FM.indd   20 1/23/14   10:12 AM



 PREFACE 21
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or redesign. Most organizations have dropped the initial “www” designation for their sites, but some still use 
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Business intelligence

A MAnAgeriAl PersPective on AnAlytics

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 analytics and business intelligence.
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Learning Objectives

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

tive 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 the theoretical and conceptual foundations of deci-
sion support, as well as on the commercial tools and techniques that are available. This 
 introductory chapter provides more details of these topics as well as an overview of the 
book. This chapter has the following sections:

 1.1 Opening Vignette: Magpie Sensing Employs Analytics to Manage a Vaccine 
 Supply Chain Effectively and Safely 28

 1.2 Changing Business Environments and Computerized Decision Support 30

 1.3 A Framework for Business Intelligence (BI) 32

 1.4 Intelligence Creation, Use, and BI Governance 37

An Overview of Business Intelligence, 
Analytics, and Decision Support

C h a p t e r  

1

■ Understand today’s turbulent business 
environment and describe how organi-
zations survive and even excel in such 
an environment (solving problems and 
exploiting opportunities)

■ Understand the need for computerized 
support of managerial decision making

■ Describe the business intelligence (BI) 
methodology and concepts

■ Understand the various types of  
analytics
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 1.5 Transaction Processing Versus Analytic Processing 39

 1.6 Successful BI Implementation 40

 1.7 Analytics Overview 43

 1.8 Brief Introduction to Big Data Analytics 51

 1.9 Plan of the Book 53

 1.10 Resources, Links, and the Teradata University Network Connection 55

1.1  Opening Vignette: Magpie Sensing employs 
 Analytics to Manage a Vaccine Supply Chain 
 effectively and Safely

Cold chain in healthcare is defined as the temperature-controlled supply chain involv-
ing a system of transporting and storing vaccines and pharmaceutical drugs. It  consists 
of three major components—transport and storage equipment, trained personnel, 
and efficient management procedures. The majority of the vaccines in the cold chain 
are typically maintained at a temperature of 35–46 degrees Fahrenheit (2–8 degrees 
Centigrade). Maintaining cold chain integrity is extremely important for healthcare 
 product manufacturers.

Especially for vaccines, improper storage and handling practices that compromise 
vaccine viability prove to be a costly, time-consuming affair. Vaccines must be stored 
properly from manufacture until they are available for use. Any extreme temperatures of 
heat or cold will reduce the vaccine potency; such vaccines, if administered, might not 
yield effective results or could cause adverse effects.

Effectively maintaining the temperatures of the storage units throughout the healthcare 
supply chain in real time (i.e., beginning from the gathering of the resources, manufactur-
ing, distribution, and dispensing of the products) is the most effective solution desired in 
the cold chain. The location-tagged real-time environmental data about the storage units 
help in monitoring the cold chain for the spoiled products. The chain of custody can be 
easily identified to assign product liability.

A study conducted by the Centers for Disease Control and Prevention (CDC) looked at 
the handling of cold chain vaccines by 45 healthcare providers around United States. The 
CDC reported that three-quarters of the providers experienced serious cold chain violations.

a Way tOWard a POssibLe sOLutiOn

Magpie Sensing, a start-up project under Ebers Smith and Douglas Associated LLC., 
provides a suite of cold chain monitoring and analysis technologies for the healthcare 
industry. It is a shippable, wireless temperature and humidity monitor that provides real-
time, location-aware tracking of the cold chain products during the shipment. Magpie 
Sensing’s solutions rely on rich analytics algorithms that leverage the data gathered 
from the monitoring devices   to improve the efficiency of cold chain processes and 
predict cold storage problems before they occur. Magpie Sensing applies all three types 
of analytical techniques—descriptive, predictive, and prescriptive analytics—to turn the 
raw data returned from the monitoring devices into actionable recommendations and 
warnings.

The properties of the cold storage system, which include the set point of the storage 
system’s thermostat, the typical range of temperature values in the storage system, and 
the duty cycle of the system’s compressor, are monitored and reported in real time. This 
information helps trained personnel ensure that the storage unit is properly configured to 
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store a particular product. All temperature information is displayed on a dashboard that 
shows a graph of the temperature inside a specific storage unit.

Based on the information derived from the monitoring devices, Magpie’s predic-
tive analytic algorithms can determine the set point of the storage unit’s thermostat and 
alert the system’s users if the system is incorrectly configured, depending on the various 
types of products stored. Magpie’s system also sends alerts about possible temperature 
violations based on the storage unit’s average temperature and subsequent compressor 
cycle runs, which may drop the temperature below the freezing point. Magpie’s predic-
tive  analytics further report possible human errors, such as failing to shut the storage unit 
doors or having an incomplete seal, by analyzing the temperature trend and alerting the 
users via Web interface, text message, or audible alert before the temperature bounds are 
actually violated. A compressor or a power failure also can be detected. The estimated 
time before the storage unit reaches an unsafe temperature also can be determined, 
which allows users to look for backup solutions, such as using dry ice to restore power 
or  working on other actions to prevent product spoilage.

In addition to predictive analytics, Magpie Sensing’s analytics systems can 
 provide prescriptive recommendations for improving the cold storage processes and 
business decision making. Prescriptive analytics help users dial in the optimal tem-
perature  setting, which helps to achieve the correct balance between freezing and 
spoilage risk; this, in turn, provides a cushion-time to react to the situation before the 
products spoil. Its prescriptive analytics also gather useful meta-information on cold 
storage units, including the times of day that are busiest or periods where the system’s 
doors are opened. This can be used to help formulate additional design training plans 
and  institutional policies to ensure that the system is properly maintained and not 
overused.

Furthermore, prescriptive analytics can be used to guide equipment purchase deci-
sions by constantly analyzing the performance of current storage units. Based on the 
storage system’s efficiency, decisions on distributing the products across available storage 
units can be made based on the product’s sensitivity.

Using Magpie Sensing’s cold chain analytics, additional manufacturing time and 
expenditure can be eliminated by ensuring product safety throughout the supply chain, 
and effective products can be administered to the patients. Compliance with state and 
federal safety regulations can be better achieved through automatic data gathering and 
reporting about the products involved in the cold chain.

QuestiOns fOr the OPening vignette

 1. What information is provided by the descriptive analytics employed at Magpie 
Sensing?

 2. What type of support is provided by the predictive analytics employed at Magpie 
Sensing?

 3. How do prescriptive analytics help in business decision making?

 4. What are possible ways to report actionable information in real time to the 
concerned users of the system?

 5. What other situations might need real-time monitoring applications?

What We can Learn frOm this vignette

This vignette illustrates how data from a business process can be used to generate 
insights at various levels. First, the graphical analysis of the data (termed reporting 
 analytics) allows users to get a good feel for the situation. Then, additional analysis 
using data mining techniques can be used to estimate what future behavior would be 
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like. This is the domain of predictive analytics. Such analysis can then be taken to cre-
ate specific recommendations for operators. This is an example of prescriptive analyt-
ics. Finally, this opening vignette also suggests that innovative applications of analytics 
can create new business ventures. Identifying opportunities for applications of analytics 
and assisting with decision making in specific domains is an emerging entrepreneurial 
opportunity.

Sources: magpiesensing.com, “Magpie Sensing Cold Chain Analytics and Monitoring,” magpiesensing.
com/wp-content/uploads/2013/01/coldchainanalyticsmagpiesensing-Whitepaper.pdf (accessed July 
2013); Centers for Disease Control and Prevention, Vaccine Storage and Handling, www.cdc.gov/vaccines/
pubs/pinkbook/vac-storage.html#storage (accessed July 2013); and A. Zaleski, “Magpie Analytics System 
Tracks Cold-Chain Products to Keep Vaccines, Reagents Fresh,” 2012, technicallybaltimore.com/profiles/
startups/magpie-analytics-system-tracks-cold-chain-products-to-keep-vaccines-reagents-fresh 
(accessed February 2013).

1.2 Changing Business environments and Computerized 
deCision support

The opening vignette illustrates how an organization can employ analytics to develop 
reports on what is happening, predict what is likely to happen, and then also make deci-
sions to make best use of the situation at hand. These steps require an organization to 
collect and analyze vast stores of data. Companies are moving aggressively to computer-
ized support of their operations. To understand why companies are embracing computer-
ized support, including business intelligence, we developed a model called the Business 
Pressures–Responses–Support Model, which is shown in Figure 1.1.

the Business pressures–responses–support model

The Business Pressures–Responses–Support Model, as its name indicates, has three 
components: business pressures that result from today’s business climate; responses 
(actions taken) by companies to counter the pressures (or to take advantage of the 
opportunities available in the environment); and computerized support that facilitates 
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Figure 1.1 The Business Pressures–Responses–Support Model.
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