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Whether accountants work in public accounting or in industry, they use a variety of 
technology tools. The International Federation of Accountants (IFAC) describes four 
roles for accountants with respect to information technology: (1) users of technology and 
information systems, (2) managers of users of technology and related information 
systems, (3) designers of information systems, and (4) evaluators of information 
systems. As users, managers, designers, and evaluators of technology and technology-
driven business processes, accountants must understand the organization and how 
organizational processes generate information important to management. To ensure that 
processes and systems are documented—and to participate in improvements to processes 
and systems—accountants must be business analysts.

This textbook aims to provide students with a variety of technology and business 
analysis concepts and skills. It is intended for use in the first Accounting Information 
Systems course at both the undergraduate and graduate levels. Ongoing changes in 
business technology—such as the move to Internet-based systems, Big Data and data 
analytics, software as a service, and mobile access to enterprise information, as well as 
increased security and control requirements—make technological skills more important 
than ever for accounting graduates. This textbook also aims to show how current changes 
in accounting and technology affect each of these roles. For example, the Sarbanes-Oxley 
Act affects financial reporting system controls, and XBRL changes system requirements 
and affects how companies develop and report financial information. We also consider 
the role of Big Data and data analytics and how they are used in financial accounting, 
managerial accounting, and auditing. Additionally, we consider both the COBIT and 
COSO frameworks to describe how organizations deal with risk management. In their roles 
as managers, designers, and evaluators, accountants must know how those frameworks 
affect their accounting and related information systems.

The core competencies of the American Institute of Certified Public Accountants (AICPA) 
emphasize accounting skills over content. This textbook emphasizes examples, problems, 
and projects through which students can develop the technological skills they need for their 
accounting careers. It uses real-world companies such as Starbucks, Walmart, Google, and 
Amazon that students can relate to. It takes a broad view of accounting information systems 
that emphasizes the accountants’ roles in the use, management, design, and evaluation 
of the systems and the management information that they produce. To assist accounting 
students in experiencing the benefit of learning information technology/information services 
(IT/IS) concepts and using IT/IS skills in accounting, we focus on business processes, 
business requirements, how information technology supports those requirements, and how 
accountants contribute. In particular, this textbook helps students learn to:

	 •	 Design business processes and represent them with standard documentation 
tools. The role of the accounting function has evolved from stewardship and 
reporting to full partnership, supporting management decisions throughout the 
organization. As business analysts, accountants must be able to document business 
processes, identify potential improvements, and design and implement new 
business processes. Thus, this textbook helps develop business process modeling 
skills.

	 •	 Design and implement well-structured databases to enable business processes. 
Accountants must also understand how business processes generate data and how 
such data are structured, interrelated, and stored in a database system. To ensure 
that business processes and the database systems are documented and to participate 

Preface

Final PDF to printer



viii   Preface

ric38877_fm_i-xxvii.indd viii 10/13/16  01:37 PM

in improvements to processes and systems, accountants must understand and be 
able to model such systems. Thus, this textbook helps develop data modeling and 
database implementation skills.

	 •	 Query databases to provide insights about the performance of business 
operations. Most organizational information resides in databases. To support 
management decisions throughout the organization, accountants must understand 
how those data are structured and how to retrieve information to support business 
management decisions. Thus, this textbook develops skills on the use of Microsoft 
Access and databases in general. This textbook also develops data analytics tools 
through the use of Microsoft Excel and Tableau.

	 •	 Evaluate internal control systems and apply business rules to implement 
controls and mitigate information systems risks. Recent federal legislation—
for example, the Sarbanes-Oxley Act of 2002 and COSO and COBIT guidance—
emphasizes the importance of risk mitigation in modern organizations. Internal 
control systems must constantly evolve to meet a changing risk environment. 
Accountants are often the internal control experts and must, therefore, understand 
how internal controls should be implemented in business processes as part of 
the organization’s overall risk mitigation and governance framework. Thus, this 
textbook presents specific material on internal control and accounting information 
systems, as well as general information about computer fraud and security. It also 
describes how to monitor and audit accounting information systems.
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AIS 2e Content Updates
General Updates for the 2nd Edition
	 •	 Added	 additional	 End-of-Chapter	 Multiple	 Choice	 Questions	 and	 Problems	

throughout the text.
	 •	 Significantly	revised	many	End-of-Chapter	Problems	for	availability	and	auto-grading	 

within Connect.
	 •	 Revised	and	added	many	new	Discussion	Questions	in	most	chapters.

Chapter by Chapter Updates
Specific chapter changes for Accounting Information Systems, 2nd Edition, are as follows:

Chapter 1
	 •	 Updated	 the	 opening	vignette,	 highlighting	 the	 use	 of Starbucks Clover coffee 

machines.
	 •	 Updated	real-world	references.
	 •	 Edited	and	updated	the	Progress	Check	questions.

Chapter 2
	 •	 Increased	introductory	coverage	of	BPMN.
	 •	 Added	discussion	of	flow	object	types,	including	gateway	and	event	types.
	 •	 Introduced	repeating	activities.
	 •	 Added	introduction	to	data	objects,	data	stores,	and	associations.

Chapter 3
	 •	 Updated	discussion	of	how	the	multiplicities	for	associations	indicate	where	foreign	

keys are posted in relational tables.
	 •	 Added	discussion	of	business	rules,	decision	requirements,	and	decision	tables.

Chapter 4
	 •	 Updated	 the	 section	 on	 Using	 Microsoft	 Access	 to	 Implement	 a	 Relational	

Database. Figures 4.6 through 4.17 were updated using Microsoft Access 2013.
	 •	 Updated	Appendix	A.	Figures	4.A1	through 4.A9	were	updated	using	Microsoft	

Access 2013.

Chapter 5
	 •	 Added	additional	figures	related	to	sales	activity	models.
	 •	 Updated	the	Chapter	5	Comprehensive	Exercise.

Chapter 6
	 •	 Updated	the	Chapter	6	Comprehensive	Exercise.

Chapter 7
	 •	 Updated	BPMN	diagrams	to	include	revisions	to	Chapter	2.
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Chapter 8
	 •	 Substantially	 modified	 the	 chapter	 to	 describe	 to	 students	 how	 to	 approach	 an	

integrated project.
	 •	 Created	 two	 new	 integrated	 projects	 with	 multiple	 versions	 to	 accommodate	

various class schedules and to allow instructors to rotate projects.
	 •	 The	first	of	the	two	integrated	projects	is	a	more	challenging	project	that	includes	

issues related to managing inventory levels and internal inventory transfers. Other 
topics covered include multiple sales types, including Internet, wholesale, and 
retail sales, where customers can pay by cash, check, or credit card.

	 •	 The	 second	 of	 the	 two	 integrated	 projects	 is	 shorter	 and	 less	 challenging	 and	
focuses on wholesale sales from multiple distribution centers.

Chapter 9
	 •	 This	is	an	all-new	chapter	emphasizing	data	analytics.
	 •	 Illustrated	how	data	analytics	is	used	to	help	Starbucks pick its store locations.
	 •	 Inserted	 an	 all-new	 explanation	 of	 how	 data	 analytics	 is	 used	 in	 business	 and	

accounting.
	 •	 Added	an	explanation	and	example	of	how	Audit	Data	Standards	provided	by	the	

AICPA are used to facilitate data analytics between a company’s financial staff and 
the external auditors.

	 •	 Explained	how	 the	DATA	Act	 recently	passed	by	Congress	gives	 firms	 specific	
responsibilities to protect privacy and the breach of individual identifying 
information.

	 •	 Illustrated	data	analytics	and	data	analytics	techniques	in	both	Excel	and	Tableau.

Chapter 10
	 •	 Updated	 the	 opening	 vignette,	 highlighting	Kevin	 Johnson,	who	 has	 substantial	

technology leadership as Starbucks’s new president and chief operating officer.
	 •	 Added	an	all-new	example	and	inserted	an	additional	figure	 illustrating	a	digital	

marketing dashboard.
	 •	 Updated	real-world	references,	particularly	of	examples	of	business	intelligence.
	 •	 Edited	and	updated	Progress	Check	questions.

Chapter 11
	 •	 Updated	COSO	Internal	Control	Framework	to	COSO	2013	by	updating	the	five	

components and adding the 17 relevant principles of internal controls.
	 •	 Added	Figure	11.2	to	summarize	COSO	2013	control	components	and	principles.

Chapter 12
	 •	 Updated	the	opening	vignette.
	 •	 Revised	 the	 contents	 of	 computer	 fraud	 and	 abuse	 as	 well	 as	 vulnerability	

assessment and management.
	 •	 Edited	and	updated	the	Progress	Check	questions.

Chapter 13
	 •	 Updated	the	opening	vignette.
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Chapter 14
	 •	 Added	discussion	of	the	IT	Governance	Institute	Val	IT	Framework.

Chapter 15
	 •	 Added	 an	 all-new	 opening	 vignette,	 highlighting	 Gerri	 Martin-Flickinger	 as	

the Starbucks chief technology officer.
	 •	 Edited	and	updated	Progress	Check	questions.

Chapter 16
	 •	 Updated	the	opening	vignette	highlighting	technology	used	at Walmart.
	 •	 Updated	Figure	16.2	with	recent	information	technology	project	outcomes.
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Accountants as Business 
Analysts

Chapter Two

A look at this chapter

As users, managers, designers, and evaluators of technology and technology-driven business processes, 
accountants must understand the organization and how organizational processes generate information 
important to management. To ensure that processes and systems are documented—and to participate 
in improvements to processes and systems—accountants must also be business analysts. This chapter 
defines business process modeling and describes how it supports the roles of accountants. It explains 
the potential value of business process modeling. Finally, it describes the types of business process mod-
els and introduces basic modeling tools to guide the student’s development of modeling skills.

A look back

Chapter 1 discussed the importance of accounting information systems and the role accountants play in 
those systems. It further described how investments in information technology might improve the ability to 
manage business processes and create value for the firm.

A look ahead

Chapter 3 introduces data modeling. It describes how data modeling supports the design, implementa-
tion, and operation of database systems. It introduces basic modeling tools that will be used throughout 
the rest of the text.

One recent morning, I stopped at a very busy Starbucks in San 
Francisco. I looked at the line coming out of the door and 
immediately thought that it would take at least 20 minutes to 
get my morning coffee. Instead, I was pleasantly surprised at 
the efficiency of the employees who got me through that line 
in less than 2 minutes.

I watched closely as the Starbucks partners behind the coun-
ter executed the workflow of the process. One partner took my 
order and relayed my pastry order to another partner behind 
the pastry case. He also relayed my coffee order to the barista 
at the other end of the counter. As I moved through the line to 
the register, my order arrived just as I did, and a fourth partner © AFP/Getty Images

Chapter Maps
Chapter Maps provide a handy guide at the start of 
every chapter. These remind students what they have 
learned in previous chapters, what they can expect 
to learn in the current chapter, and how the topics 
will build on each other in chapters to come. This 
allows them to stay more focused and organized 
along the way.

Accounting Information Systems, 2nd Edition, focuses on 
the accountant’s role as business analyst in solving busi-
ness problems by database modeling, database design, and 
business process modeling.

Main Features

A look back

Chapter-Opening Vignettes
Do your students sometimes wonder how the course 
connects with their future? Each chapter opens with 
a vignette, which sets the stage for the rest of the 
chapter and encourages students to think of concepts 
in a business context.

A look ahead

A look at this chapter

Final PDF to printer



xiii

ric38877_fm_i-xxvii.indd xiii 10/13/16  01:37 PM

Rev. Confirming Pages

31

ric38877_ch02_030-059.indd 31 09/21/16  10:52 AM

Chapter Outline

Changing Roles of Accountants in 
Business

Business Process Documentation
Definitions

Purposes of Process Documentation

Value of Business Models

Types of Business Models
Activity Models
Business Process Modeling Notation

Building Blocks for BPMN Diagrams

Example of a Business Process Diagram

Identifying Participants in Business Process 
Diagrams

Messages in BPMN

Extended Building Blocks for BPMN 
Diagrams and Modeling Concepts

Subprocesses and Repeating Activities

Data Objects, Datastores, and 
Associations

Best Practices in Preparing BPMN 
Diagrams

Appendix A: Flowcharting
Appendix B: Data Flow Diagrams

Learning Objectives

After reading this chapter, you should be 
able to:

 2-1 Describe the roles of the accounting/
finance function in business and why 
those roles require knowledge of 
technology and business processes.

 2-2 Understand the importance of 
business process documentation.

 2-3 Recognize the value of business 
models.

 2-4 Articulate the characteristics of 
activity models.

 2-5 Understand and apply the building 
blocks for BPMN (activity) diagrams.

 2-6 Use pools and lanes to identify 
process participants.

 2-7 Apply message flows to show 
interactions between pools.

 2-8 Understand and apply flow object 
types.

 2-9 Recognize and model repeating 
activities.

 2-10 Understand and apply data objects 
and datastores to model data 
created, updated, transferred, and 
deleted in a process.

checked the order and took my payment. Within those 2 minutes, they had served at least a 
dozen other customers, too.

I thought about the number of options they had to deal with, the variety of hot and cold drinks, 
the pastries and other breakfast items, while also keeping a supply of freshly brewed coffee 
ready. I was sure that Starbucks had analyzed the process in detail to eliminate waste and 
enhance their partners’ productivity. Then, they had to train all their partners in that process so 
they could work as one highly synchronized team. Finally, they delivered a hot cup of coffee to 
a grateful customer on a cool San Francisco morning.

“I like how it relates many of the concepts to real 
companies, like Starbucks.”

—Linda Wallace, Virginia Tech

“I believe that the sequence of topics follows a logical 
pattern by moving from introducing the general con-
cepts of AIS to students to internal controls and a need 
to automate them, to design of the DB—‘backbone’ of 
the IT system—and then to specific accounting cycles, 
and to general IT-related issues.”

—Dmitriy Shaltayev, Christopher Newport  
University

Chapter Outline
Each chapter opens with an Outline that pro-
vides direction to the students about the top-
ics they can expect to learn throughout the 
chapter.

Learning Objectives
Learning Objectives are featured at the begin-
ning of each chapter. The objectives provide 
students with an overview of the concepts they 
should understand after reading the chapter. 
These Learning Objectives are repeated in the 
margin of the text where they apply.

“Well-written with great examples. 
Students should like reading this book.”

—Marcia Watson, Mississippi  
State University
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DATA ANALYTICS TOOLS

Using Excel for Data Analytics
This section provides an introduction to the use of Excel to perform data analytics. The 
example employs freely available U.S. Census data,23 and it shows state and county popula-
tion and changes in population due to births and deaths over the period from 2010 to 2015. 
This particular example uses only state population data as shown in Figure 9.2. Note that the 
data start in the first row of the worksheet, and any blank rows or blank columns are deleted. 
Thus, the data extend from cell A1 to cell AD52 with variable names in the first row. The 
region numbers indicate areas of the country, such as Northeast or South. The division num-
bers represent further subdivisions of the regions, such as New England or South Atlantic. 
We	describe	tab,	section,	and	item	selection	as	X	>	Y	>	Z,	where	X	represents	the	Excel	tab,	
Y	is	the	section	of	the	ribbon	bar,	and	Z	is	the	specific	icon	on	the	ribbon	bar.

The first step is to convert the raw data to a table in Excel. Click on any cell within the 
data. Select INSERT	>	Table	>	Table,	as	shown	in	Figure	9.3.	A	Create	Table	popup	will	
appear to specify where the data for the table are and whether the table has headers. If there 
are no blank rows or columns in the data, Excel will correctly identify the extent of the data 
for the table. Check the box to specify that the table has headers, as shown in Figure 9.4. 

LO 9-7
Use Excel spreadsheet 
tables for data 
analytics

23 There are many federal government datasets freely available at http://www.data.gov. The example data-
set is from one showing U.S. county populations and changes in population for the period 2010 to 2015.

FIGURE 9.2
State Population Data in Excel

© Microsoft Excel
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“I like comprehensive problems that extend across 
multiple chapters so students can see how different 
components of a problem fit together.”

—Janice Benson, University of Wyoming

206   Chapter 8  Integrated Project
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Import the data in the SALES and SALES ITEMS worksheets into Access. During the 
import, select order# as the primary key for the SALES table but no primary key for the 
SALES ITEMS table. After the import, open the SALES ITEMS table in design view and 
select both order# and inventory# as the primary key. Then, set the relationship between 
SALES and SALES ITEMS as shown in Figure 8.10.

Prepare Queries
After importing all the data and setting the relationships to match the UML class diagram, 
you are ready to prepare queries for the financial statements and any other operational perfor-
mance information. Each deliverable may require multiple queries. For example, to determine 
sales revenue for the quarter, you would first extend the SALES ITEMS table information to 
determine the amount for each item sold on each sale, as shown in Figure 8.11.

Then, using the query shown in Figure 8.11 and the SALES table, calculate the amount 
of each sale within the fiscal period, in this case the first calendar quarter, as shown in 
Figure 8.12. Set the criteria to constrain transactions to the first quarter. Sum the amount 
field, calculated as shown in Figure 8.11. Then, the summed amount from this query can 
be used to calculate overall sales revenue for the quarter in a subsequent query.

LO 8-5
Employ the relational 
database to answer 
a variety of business 
performance questions

FIGURE 8.12
Summing Amounts 
for Each SALE

© Microsoft Excel

FIGURE 8.11
Calculating 
Amounts from the 
SALES ITEMS 
Table

© Microsoft Excel

FIGURE 8.10
Setting Relationship 
between SALES 
and SALES ITEMS 
Tables

© Microsoft Excel
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Projects can generate classroom discussion, foster 
good teamwork, and prepare students for their 
accounting careers. Chapter 8 provides guidance 
to students on how to approach a systems project; 
related material provides information and data for 
the projects. There are now two different projects, 
so instructors can select the project level of dif-
ficulty to match the time available or the sophis-
tication of their students. Both integrated projects 
require students to apply the different techniques 
they have learned in Chapters 5, 6, and 7 to a real-
istic situation. One project focuses on inventory 
management in a small business with multiple 
retail stores and a central warehouse. The second 
project also involves a small wholesale distribution 
business with multiple stores but without inven-
tory management complications. Students use 
Microsoft Access to implement their data models 
and prepare financial reports in both projects.

Integrated Project

Data Analytics
Due to its importance and popularity, we have added 
an all-new chapter on data analytics (Chapter 9). 
That chapter introduces the importance and impact 
of data analytics in the business world and specifi-
cally on the accounting profession. Data analytics 
holds great value to these businesses, whether the 
data reveal certain patterns in their marketing or 
advertising, provide insight into seasonal trends, 
or offer anything else that could be relevant to the 
businesses’ success. However, the value of data ana-
lytics is really only as valuable as the insight it pro-
vides. We highlight the importance of data analytics 
in accounting, especially in auditing. The chapter 
also introduces several data analytics techniques in 
Excel and Tableau.
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Progress Checks
These self-test questions and problems in the body 
of the chapter enable the student to determine 
whether he or she has understood the preceding 
material and to reinforce that understanding before 
reading further. Detailed solutions to these ques-
tions are found at the end of each chapter.

“I really like the Progress Check box. It is a 
great tool for students’ self assessment.”

—Chih-Chen Lee, Northern Illinois University
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analysis, and persuasion tools that are particularly suited for planning business transforma-
tions. Business models allow managers to assess what needs to be changed and plan how 
to make the change. In particular, business models create value in the following ways.

	•	 Managing complexity. Models are simpler than the processes and systems they depict, 
but they incorporate the essential elements.

	•	 Eliciting requirements. Models offer a communications tool that can be used to inter-
view involved parties and discuss the impact of possible changes.

	•	 Reconciling viewpoints. Models can combine various local views into one integrated 
view. Some models can be used to simulate potential outcomes from a change to better 
assess the impact of the change.

	•	 Specifying requirements. Models can be the basis for documentation of the changed process 
or system. Additionally, some models can be used to generate working software directly.

	•	 Managing compliance. Models can be used to identify legal and regulatory require-
ments and how those requirements affect business processes. When new laws are 
passed, the models quickly show where changes must be made to comply.

	•	 Supporting training. Models can support training of employees on how to implement 
new business processes.

	•	 Managing and reusing knowledge. Models support knowledge management, the prac-
tice of systematically capturing individuals’ knowledge and making it available where 
needed throughout the organization. Business models can convert tacit knowledge, 
found only in people’s heads, to explicit knowledge that can be taught to others.

 1. How would documentation help accountants perform some of the roles listed in  
Table 2.1?

 2. From your own experience, describe how models (or pictures or maps) have helped 
you understand a complex issue.

Progress Check

TYPES OF BUSINESS MODELS
This textbook will focus on three different elements of business process models. To be 
complete, concise, and useful, business process models need to describe process activ-
ity, data structures, and the business rules that constrain and guide process operations  
(see Figure 2.1). This chapter focuses on activity models, and Chapter 3 introduces data 
models.

LO 2-4
Articulate the 
characteristics of 
activity models.

FIGURE 2.1 
Business Process 
Models and Business 
Rules

Business Process
Models

Activity Models Structure Models

Business Rules
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Data Modeling and 
Microsoft Access
Chapter 3 describes how data modeling supports 
the design, implementation, and operation of 
database systems. Basic modeling tools are used 
throughout the rest of the text.

“This textbook would be good when using the 
database approach. It provides the informa-
tion needed to develop and use a database 
without getting into the details of transaction 
processing (activities, documents, and internal 
control).”

—Janice Benson, University of Wyoming
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Data Modeling

Chapter Three

A look at this chapter

Today’s accountants must understand how business processes generate data and how those data 
are structured, interrelated, and stored in a database system. To ensure that business processes and 
the database systems are documented and to participate in improvements to processes and systems, 
accountants must understand and be able to model such systems. This chapter describes data modeling. 
It explains how data models support database-driven systems. It introduces basic data modeling tools to 
guide the student’s development of modeling skills. Finally, it discusses business rules and how the iden-
tification of relevant business rules supports both process and data modeling.

A look back

Chapter 2 described the roles of accountants as users, managers, designers, and evaluators of technol-
ogy and technology-driven business processes. To perform in those roles, accountants need to ensure 
that processes and systems are documented—and to participate in improvements to processes and sys-
tems. Thus, accountants must be business analysts. The chapter continued to introduce types of business 
process models as well as the potential value of business process modeling.

A look ahead

In the next several chapters, we use business process and data models to examine sales, acquisition, 
conversion, and related management processes.

Recently, Starbucks replaced a variety of systems with 
Oracle’s application suite. According to Karen Metro, vice 
president of global business system solutions for Starbucks, 
“Many of our systems had grown up in silos and were loosely 
connected, and we were having a hard time keeping them 
upgraded or getting the functionality we needed out of those 
systems. Accenture came in to help us review the state of 
the environment and put together a global program to deploy 
standardized business processes and systems around the 
world.” About 200 people from both Accenture and Starbucks 
worked full time for 3 years on the project. The software was 
first implemented in Europe, then North America, and finally 
China. Starbucks expects a variety of performance benefits, © Purestock/SuperStock
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Connect Accounting for Accounting Information 
Systems
The 2nd Edition of Accounting Information Systems has a full Connect package, with the 
following features available for instructors and students.

	 •	 SmartBook® is the market-leading adaptive study resource that is proven to 
strengthen memory recall, increase retention, and boost grades. SmartBook, 
which is powered by LearnSmart, is the first and only adaptive reading experience 
designed to change the way students read and learn. It creates a personalized 
reading experience by highlighting the most impactful concepts a student needs to 
learn at that moment in time. As a student engages with SmartBook, the reading 
experience continuously adapts by highlighting content based on what the student 
has mastered or is ready to learn. This ensures that the focus is on the content he or 
she needs to learn, while simultaneously promoting long-term retention of material. 
Both students and instructors can use SmartBook’s real-time reports to quickly 
identify the concepts that require more attention from individual students—or the 
entire class. The end result? Students are more engaged with course content, can 
better prioritize their time, and come to class ready to participate.

	 •	 Online Assignments.  New to Connect for Accounting Information Systems, 2nd 
Edition, is the addition of all End-of-Chapter Multiple Choice questions as assignable. 
Additionally, applicable End-of-Chapter Problems from each chapter have been added 
to Connect in an auto-gradable format. Connect helps students learn more efficiently 
by providing feedback and practice material when and where they need it. Connect 
grades homework automatically, and students benefit from the immediate feedback 
that they receive, particularly on any questions they may have missed.

Example of End-of-Chapter Problem
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	 •	 Comprehensive Exercises and Integrated Project.  The setup information for 
the Comprehensive Exercises for Chapters 5 and 6 and the Integrated Project in 
Chapter 8 have been added to Connect, along with the ability for students to upload 
their submission files for their instructors to grade. Narrated videos explaining the 
background, setup, and goals of the Exercises and Project have also been provided.

	 •	 Multiple Choice Quizzes. The Multiple Choice Quizzes from the Online Learning 
Center have been revised and can now be assigned to students through Connect for 
grading.

	 •	 Test Bank.  The Test Bank for each chapter has been updated and significantly 
expanded for the 2nd Edition to stay current with new and revised chapter material, 
with all questions available for assignment through Connect. Instructors can also 
create tests and quizzes from the Test Bank through our TestGen software.

	 •	 The	 Instructor	 and	 Student	 Resources	 have	 been	 updated	 for	 the	 2nd	 edition	
and	 are	 available	 in	 the	Connect	 Instructor	Resources	page.	Available	 resources	
include	 Instructor	 Resource	 and	 Solutions	 Manuals,	 Comprehensive	 Exercise	
and Integrated Project setup and solutions files, PowerPoint presentations, Test 
Bank	files,	and	other	ancillary	materials.	All	applicable	Student	Resources	will	be	
available in a convenient file that can be distributed to students for classes either 
directly, through Connect, or via courseware.

Example of Test Bank Question in Connect
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Required=Results

Connect Insight® 

Connect Insight is Connect’s new one-of-a-
kind visual analytics dashboard that provides 
at-a-glance information regarding student 
performance, which is immediately actionable. 
By presenting assignment, assessment, and 
topical performance results together with a 
time metric that is easily visible for aggregate or 
individual results, Connect Insight gives the user 
the ability to take a just-in-time approach to 
teaching and learning, which was never before 
available. Connect Insight presents data that 
helps instructors improve class performance in 
a way that is efficient and effective.

McGraw-Hill Connect®   

Learn Without Limits
Connect is a teaching and learning platform 
that is proven to deliver better results 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.

73% of instructors who use 
Connect require it; instructor 

satisfaction increases by 28% when 
Connect is required.

Analytics

©Getty Images/iStockphoto 

 Using Connect improves retention 
rates by 19.8%, passing rates by  
12.7%, and exam scores by 9.1%.
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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 retention of the 
subject matter. Available on smartphones and 
tablets, SmartBook puts learning at the student’s 
fingertips—anywhere, anytime.

Adaptive

Over 8 billion questions have been 
answered, making McGraw-Hill 

Education products more intelligent, 
reliable, and precise.

THE ADAPTIVE 
READING EXPERIENCE 
DESIGNED TO TRANSFORM 
THE WAY STUDENTS READ

More students earn A’s and 
B’s when they use McGraw-Hill 
Education Adaptive products.

www.mheducation.com

©Getty Images/iStockphoto 

Final PDF to printer



ric38877_fm_i-xxvii.indd xx 10/13/16  01:37 PM

T. S. Amer
Northern Arizona University
Victoria Badura
Chadron State College
James Bay
University of Utah
Tanya Benford
Florida Gulf Coast University
Janice Benson
University of Wyoming
Jennifer Blaskovich
University of Nebraska, Omaha
A. Faye Borthick
Georgia State University
Kristine Brands
Regis University
Linda Bressler
University of Houston
Kimberly Brickler-Ulrich
Lindenwood University
Sandra Cereola
James Madison University
Siew Chan
Nova Southeastern University
Shifei Chung
Rowan University
Kim Church
Oklahoma State University
Ronald Clark
Auburn University
Curtis Clements
Abilene Christian University
Donna Free
Oakland University
Graham Gal
University of Massachusetts, Amherst
Andy Garcia
Bowling Green State University
David Gelb
Seton Hall University
Jan Gillespie
University of Texas

Terry Glandon
University of Texas, El Paso
Severin Grabski
Michigan State University
Gerry Grant
California State University, Fullerton
Rebekah Heath
St. Ambrose University
William Heninger
Brigham Young University
Kenneth Henry
Florida International University
Sarah Hill
Northcentral Technical College
Rani Hoitash
Bentley University
Diane Janvrin
Iowa State University
Nancy Jones
California State University, Chico
Grover Kearns
University of South Florida, St. 
Petersburg
Kevin Kobelsky
University of Michigan–Dearborn
Joseph Komar
University of St. Thomas
Don Kovacic
California State University, San 
Marcos
Brenda Lauer
Davenport University
Mark Lawrence
University of North Alabama
Yvette Lazdowski
Plymouth State University
Maria Leach
Auburn University
Chih-Chen Lee
Northern Illinois University
Picheng Lee
Pace University

Throughout the development of this book, we were privileged to have the candid and valu-
able advice of our contributors, reviewers, and survey and focus group participants. These 
reviewers instructors provided us with priceless suggestions, feedback, and constructive 
criticism. The depth and sincerity of their reviews indicate that they are a devoted group of 
teacher-scholars. The content of the book over various versions and editions was greatly 
enhanced because of their efforts.

Acknowledgments

xx

Final PDF to printer



ric38877_fm_i-xxvii.indd xxi 10/19/16  03:27 PM

Acknowledgments   xxi

Adena LeJeune
Louisiana College
Chan Li
University of Pittsburg
Tina Loraas
Auburn University
Lois Mahoney
Eastern Michigan University
James Mensching
California State University, Chico
Mike Metzcar
Indiana Wesleyan University
Bonnie Morris
West Virginia University
Johnna Murray
University of Missouri, St. Louis
Bruce Neumann
University of Colorado, Denver
Oluwakemi Onwuchekwa
University of Central Florida
Debra Petrizzo
Franklin University
Theresa Phinney
Texas A&M University
Ronald Premuroso
University of Montana
Helen Pruitt
University of Maryland
Jeffrey Pullen
University of Maryland
Austin Reitenga
University of Alabama
Mohd Rujob
Eastern Connecticut State University

Juan Manuel Sanchez
Texas Tech University
Paul San Miguel
Western Michigan University
Arline Savage
Cal Poly, San Luis Obispo
Lloyd Seaton
University of Northern Colorado
Dmitriy Shaltayev
Christopher Newport University
Lewis Shaw
Suffolk University
Robert Slater
University of North Florida
Kathleen Sobieralski
University of Maryland
Eileen Taylor
North Carolina State University
Ryan Teeter
University of Pittsburgh
Barbara Uliss
Metropolitan State University of Denver
Linda Wallace
Virginia Tech
Marcia Watson
Mississippi State University
Mitchell Wenger
The University of Mississippi
Veronda Willis
The University of Texas at Tyler
Darryl Woolley
University of Idaho
Al Chen Yuang-Sung
North Carolina State University

Dedications
To Joe and Mossi White, for being wonderful 
second parents.

—Vern Richardson
To my students and my family who have inspired 
and supported me.

—Janie Chang
To my wife, Gayla.

—Rod Smith

Final PDF to printer



xxii

ric38877_fm_i-xxvii.indd xxii 10/18/16  09:12 PM

Brief Contents
Preface vii

 1. Accounting Information Systems and 
Firm Value 2

 2. Accountants as Business Analysts 30

 3. Data Modeling 60

 4. Relational Databases and Enterprise 
Systems 82

 5. Sales and Collections Business 
Process 118

 6. Purchases and Payments Business 
Process  150

 7. Conversion Business Process 176

 8. Integrated Project 198

 9. Data Analytics in Accounting 208

 10. Reporting Processes and eXtensible 
Business Reporting Language 
(XBRL) 248

 11. Accounting Information Systems and 
Internal Controls 270

 12. Information Security and Computer 
Fraud 300

 13. Monitoring and Auditing AIS 324

 14. The Balanced Scorecard and Business 
Value of Information Technology 344

 15. Evaluating AIS Investments 364

 16. The Systems Development Life Cycle 
and Project Management: Addressing 
the Challenges of Building AIS 
Systems 384

GLOSSARY OF MODELS 406

GLOSSARY 420

INDEX 429

Final PDF to printer



xxiii

ric38877_fm_i-xxvii.indd xxiii 10/18/16  09:12 PM

Contents
Chapter 1
Accounting Information Systems and Firm 
Value 2

Introduction 4
Accountants as Business Analysts 4
Definition of Accounting Information Systems 4

A Simple Information System 5
Attributes of Useful Information 5
Data versus Information 6
Discretionary versus Mandatory Information 7

Role of Accountants in Accounting Information 
Systems 8

Specific Accounting Roles 8
Certifications in Accounting Information Systems 9

The Value Chain and Accounting Information 
Systems 10
AIS and Internal Business Processes 13
AIS and External Business Processes 14

The Supply Chain 14
Customer Relationship Management 16

AIS, Firm Profitability, and Stock Prices 17
AIS and Firm Profitability 17
AIS and Stock Prices 18

Summary 19
Key Words 20
Answers to Progress Checks 21
Multiple Choice Questions 23
Discussion Questions 25
Problems 25

Chapter 2
Accountants as Business Analysts 30

Changing Roles of Accountants in Business 32
Business Process Documentation 33

Definitions 33
Purposes of Documentation 33
Value of Business Models 34

Types of Business Models 35
Activity Models 36

Business Process Modeling Notation 36
Basic Building Blocks for BPMN Diagrams 36
Example of a Business Process Diagram 37
Identifying Participants in Business Process 
Diagrams 38
Messages in BPMN 39
Extended Building Blocks for BPMN Diagrams and 
Modeling Concepts 40
Subprocesses and Repeating Activities 44

Data Objects, Datastores, and Associations 45
Best Practices in Preparing BPMN Diagrams 46

Summary 46
Key Words 47
Appendix A: Flowcharting 47
Appendix B: Data Flow Diagrams 52
Answers to Progress Checks 54
Multiple Choice Questions 54
Discussion Questions 57
Problems 58

Chapter 3
Data Modeling 60

Structure Models 62
Unified Modeling Language Class Diagrams 62
Building Blocks for UML Class Diagrams 62
Best Practices in Preparing Class Diagrams 66

UML Class Models for Relational Database 
Design 66
Decision Requirements and Business Rules 69

Business Rules and Decision Tables 70
Summary 71
Key Words 72
Appendix A: Entity-Relationship Diagrams 73
Answers to Progress Checks 75
Multiple Choice Questions 76
Discussion Questions 80
Problems 80

Chapter 4
Relational Databases and Enterprise 
Systems 82

Introduction 84
Definitions for Databases 84

Fundamentals of Relational Databases 85
Entities and Attributes 85
Keys and Relationships 85
Basic Requirements of Tables 87

Using Microsoft Access to Implement a Relational 
Database 87

Introduction to Microsoft Access 87
Steve’s Stylin’ Sunglasses 88
A Data Model and Attributes for Steve’s Stylin’ 
Sunglasses’ Sales Process 88
Multiplicities in Steve’s Stylin’ Sunglasses’ Data 
Model 89
Using Access to Implement a Simple Database for 
Steve’s Stylin’ Sunglasses 91

Final PDF to printer



xxiv   Contents

ric38877_fm_i-xxvii.indd xxiv 10/18/16  09:12 PM

Structured Query Language (SQL) 96
Enterprise Systems 102

Challenges of Enterprise System 
Implementation 103
Enterprise Systems Computing in the Cloud 104

Summary 105
Key Words 105
Answers to Progress Checks 106
Appendix A: Creating a Form for Data Entry  
and Display 107
Multiple Choice Questions 112
Discussion Questions 114
Problems 114

Chapter 5
Sales and Collections Business Process 118

Sales and Collection Process 120
Sunset Graphics Example 120

Company Overview 120
Sunset Graphics’ Sales and Collection Process 
Description 121

Sunset Graphics’ Activity Models 121
Basic Sales Activity Model 121
Refining the Model to Show Collaboration 121
Refining the Model to Consider Exceptions 122

Business Rules and Sunset Graphics’ Sales and 
Collection Process Controls 124
Sunset Graphics’ Structure Models 126

UML Class Model for Quotes 126
UML Class Model for Adding Orders 126
UML Class Model for Adding Cash Receipts 127
UML Class Model for Adding Categorical 
Information 128
UML Class Model for Supporting Relational 
Database Planning 128

Sunset Graphics’ Relational Database 131
Relational Database Planning for Attributes 131
Create Database and Define Tables 132
Set Relationships 133

Comprehensive Exercise: Baer Belly Bikinis’ Sales 
to Retailers 134
Summary 137
Key Words 137
Appendix A: Generic REA Model with 
Multiplicities for the Sales and Collection 
Process 138
Answers to Progress Checks 140
Multiple Choice Questions 140
Discussion Questions 145
Problems 146

Chapter 6
Purchases and Payments Business 
Process 150

Purchases and Payments Process 152
Sunset Graphics Example 152

Company Overview 152
Sunset Graphics’ Purchases and Payments Process 
Description 152

Sunset Graphics’ Activity Models 153
Basic Purchases Activity Model 153
Refining the Model to Show Collaboration 153

Business Rules and Sunset Graphics’ Purchases 
and Payments Process Controls 155
Sunset Graphics’ Structure Models 156

Basic UML Class Diagram for Purchases and 
Payments 157
Refining the UML Class Diagram for Purchases and 
Payments 158

Sunset Graphics’ Relational Database 159
Relational Database Planning for Attributes 159
Creating the Database and Defining the Tables 160

Comprehensive Exercise: Baer Belly Bikinis’ 
Purchases of Fabric 161
Summary 163
Key Words 163
Appendix A: Generic REA Model with 
Multiplicities for the Purchases and Payments 
Process 165
Answers to Progress Checks 166
Multiple Choice Questions 166
Discussion Questions 171
Problems 172

Chapter 7
Conversion Business Process 176

Conversion Process 178
Sunset Graphics Example 178

Company Overview 178
Sunset Graphics’ Conversion Process 
Description 178

Sunset Graphics’ Activity Models 180
Basic Conversion Activity Model 180
Refining the Model 180

Business Rules and Sunset Graphics’ Conversion 
Process Controls 182
Sunset Graphics’ Structure Models 183

Basic UML Class Diagram for Conversion 183
Refining the UML Class Diagram for Sunset’s 
Conversion Process 184

Final PDF to printer



Contents   xxv

ric38877_fm_i-xxvii.indd xxv 10/18/16  09:13 PM

Sunset Graphics’ Relational Database 186
Relational Database Planning for Attributes 186
Creating the Database and Defining the Tables 186

Summary 187
Key Words 188
Answers to Progress Checks 189
Multiple Choice Questions 189
Discussion Questions 194
Problems 194

Chapter 8
Integrated Project 198

Project Planning 200
Define Business Requirements 200
Prepare Activity Models Using BPMN 200
Prepare Structure Diagram 203
Import Data into Access, Create Efficient Tables, and 
Set Relationships 203
Prepare Queries 206

Summary 207

Chapter 9
Data Analytics in Accounting 208

Big Data and Data Analytics 210
The Benefits and Costs of the Use of Data 
Analytics  210
The Impact of Data Analytics on Business 211
The Impact of Data Analytics on Accounting 212

Financial Reporting 212
Auditing 213
Managerial and Tax Accounting 214

Audit Data Standards 214
Responsibilities of Firms and Auditors Regarding 
Privacy and Data Protection 217

National Standard for Privacy and Data 
Protection 217
Personally Identifying Information 218
Preventing the Compromise of Information 219

Data Analytics Tools 220
Using Excel for Data Analytics 220
Creating and Using Excel Pivot Tables 223
Using Slicers to Filter Results in an Excel Pivot 
Table 224
Using Excel Power Pivot as a Data Manager 228
Using Tableau for Data Visualization and 
Analysis 233

Summary 239
Key Words 239
Answers to Progress Checks 240
Multiple Choice Questions 241

Discussion Questions 244
Problems 244

Chapter 10
Reporting Processes and eXtensible 
Business Reporting Language  
(XBRL) 248

Introduction 250
Data Warehouses and Data Marts 250
Business Intelligence 252
Digital Dashboards 254
Financial Reporting and XBRL 255

History and Development of XBRL 256
How XBRL Works 256
XBRL Assurance 258
XBRL GL 259

Summary 259
Key Words 260
Answers to Progress Checks 260
Multiple Choice Questions 261
Discussion Questions 263
Problems 264

Chapter 11
Accounting Information Systems and 
Internal Controls 270

Introduction 272
Ethics, the Sarbanes-Oxley Act of 2002, and 
Corporate Governance 272

The Need for a Code of Ethics 272
Corporate Governance as Addressed by 
Sarbanes-Oxley 272

Control and Governance Frameworks 274
Overview of Control Concepts 274
Commonly Used Frameworks 274
COSO Internal Control Framework 275
COSO ERM Framework 278
COBIT Framework 285
Information Technology Infrastructure Library 287
ISO 27000 Series 288

Comparing Control/Governance Frameworks 289
Summary  290
Key Words 290
Appendix: ERP Architecture and Control 
Issues 291
Answers to Progress Checks 293
Multiple Choice Questions 294
Discussion Questions 295
Problems 296

Final PDF to printer



xxvi   Contents

ric38877_fm_i-xxvii.indd xxvi 10/18/16  09:13 PM

Chapter 12
Information Security and Computer 
Fraud 300

Introduction 302
Information Security and Systems Integrity 302

Information Security Risks and Attacks 302
Encryption and Authentication 303

Computer Fraud and Abuse 307
Computer Fraud Risk Assessment 308
Computer Fraud Schemes 309
Computer Fraud Prevention and Detection 310

Vulnerability Assessment and Management 311
Types of Vulnerabilities 312
An Overall Framework for Vulnerability Assessment  
and Management 313

System Availability 314
Disaster Recovery Planning and Business 
Continuity Management 315
Summary 316
Key Words 317
Answers to Progress Checks 318
Multiple Choice Questions 319
Discussion Questions 321
Problems 322

Chapter 13
Monitoring and Auditing AIS 324

Introduction 326
Computer Hardware and Software 326

The Operating System 326
Database Systems 327
LANs and WANs 328
Wireless Networks 331

Computer-Assisted Audit Techniques 332
Continuous Auditing 334
Summary 337
Key Words 337
Answers to Progress Checks 338
Multiple Choice Questions 338
Discussion Questions 340
Problems 341

Chapter 14
The Balanced Scorecard and Business Value 
of Information Technology 344

Balanced Scorecard Framework 346
Learning and Growth Perspective 347
Process Perspective 347
Customer Perspective 348
Financial Perspective 348

Framework Integrating Strategy, Operations,  
and IT Investment 349
Role of AIS/IT in a Balanced Scorecard 
Framework 349
Using a Balanced Scorecard Management 
Process 351
Role of AIS/IT in the Balanced Scorecard  
Management Process 352
IT Governance Institute Val IT Framework 353
Implementing Val IT Governance 354
Summary 355
Key Words 355
Answers to Progress Checks 356
Multiple Choice Questions 357
Discussion Questions 360
Problems 361

Chapter 15
Evaluating AIS Investments 364

Large IT Projects Require Economic 
Justification 366
The Business Case for IT Initiatives 366

Assessing Business Requirements for IT 
Initiatives 367

Estimating Benefits 368
Estimating Costs 369

Acquisition Costs 369
Operating Costs 370

Assessing Risks 370
Developing the Value Proposition 372

Test the Sensitivity of Estimates to Changes in 
Assumptions 374
Prepare the Value Proposition 374

Summary  374
Key Words 375
Answers to Progress Checks 376
Multiple Choice Questions 376
Discussion Questions 378
Problems 379

Chapter 16
The Systems Development Life Cycle and 
Project Management: Addressing the 
Challenges of Building AIS Systems 384

Introduction 386
Description of the Systems Development Life 
Cycle 386
Effective Information Technology Planning 388
Projects, Project Management, and Project 
Sponsors 389

Final PDF to printer



Contents   xxvii

ric38877_fm_i-xxvii.indd xxvii 10/18/16  09:13 PM

Challenges of IT Project Management 390
Constraining Factors of IT Projects 391

Scope 392
Cost 392
Time 392
The 15-15 Rule 392

Project Management Tools 393
Will the System Be Used, and Will It Be 
Useful? 395

Addressing Perceived Usefulness 396
Addressing Perceived Ease of Use 396

Summary  397
Key Words 398
Answers to Progress Checks 399

Multiple Choice Questions 400
Discussion Questions 402
Problems 402

GLOSSARY OF MODELS 406
Structure Models Using the REA 
Framework   406
Activity Models Using BPMN 415

GLOSSARY 420

INDEX 429

Final PDF to printer



2

ric38877_ch01_002-029.indd 2 09/21/16  10:50 AM

Accounting Information 
Systems and Firm Value

Chapter One

A look at this chapter

Information plays a crucial role in today’s information age. In this chapter, we discuss the importance of 
accounting information systems and the role accountants play in those systems. Firms invest in account-
ing information systems to create business value. In this chapter, we also describe investments in informa-
tion systems to manage internal and external business processes and how they create value for the firm.

A look ahead

Chapter 2 examines the role of accountants as business analysts. The chapter defines business process 
modeling and describes how it supports the business analyst role of accountants. It explains the poten-
tial value of business process modeling and introduces basic modeling tools to guide the accountant’s 
development of modeling skills.

Walking in to Starbucks and ordering a latte, you notice the 
atmosphere and the quality and variety of its coffees and related 
offerings. What you may not immediately notice is the accounting 
information system that supports the recordkeeping, replenish-
ment, financing, etc. To be sure, Starbucks has invested immense 
resources into planning, designing, and developing a number of 
accounting information systems to track information needed to run 
an effective business and to report to its shareholders and regula-
tors (e.g., Internal Revenue Service and Securities and Exchange 
Commission) on its performance. This accounting information sys-
tem tracks information as diverse as the number of hours worked 
each day by each of its 191,000 employees throughout the world 
to the amount of sales taxes to be paid and remitted to local and 
national tax authorities at its 22,000 stores in 66 countries.

In addition, through its Clover coffee machines (which track customer preferences through the cloud and also track 
the expiration dates of milk), Starbucks is always collecting information and making it accessible from headquarters. 
Many increasingly view Starbucks as a technology company. This chapter focuses on the role accounting information 
systems play in creating value for a firm such as Starbucks.

Source: Forbes Profile, 2015; Computerworld, 2014.

© Kumar Sriskandan/Alamy
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Chapter Outline

Introduction
Accountants as Business Analysts
Definition of Accounting Information 

Systems
A Simple Information System

Attributes of Useful Information

Data versus Information

Discretionary versus Mandatory 
Information

Role of Accountants in Accounting 
Information Systems

Specific Accounting Roles

Certifications in Accounting Information 
Systems

The Value Chain and Accounting 
Information Systems

AIS and Internal Business Processes
AIS and External Business Processes
The Supply Chain

Customer Relationship Management

AIS, Firm Profitability, and Stock Prices
AIS and Firm Profitability

AIS and Stock Prices

Learning Objectives

After reading this chapter, you should be 
able to:

 1-1 Define an accounting information 
system, and explain characteristics of 
useful information.

 1-2 Distinguish among data, information, 
and an information system.

 1-3 Distinguish the roles of accountants 
in providing information, and explain 
certifications related to accounting 
information systems.

 1-4 Describe how business processes 
affect the firm’s value chain.

 1-5 Explain how AIS affects firm value.

 1-6 Describe how AIS assists the firm’s 
internal business processes.

 1-7 Assess how AIS facilitates the firm’s 
external business processes.

 1-8 Assess the impact of AIS on firm 
profitability and stock prices.

Final PDF to printer



4   Chapter 1  Accounting Information Systems and Firm Value

ric38877_ch01_002-029.indd 4 09/21/16  10:50 AM

INTRODUCTION
Information on business facts, numbers, and other useful indicators for business purposes 
is all around us. Most firms consider information to be a strategic asset and will use it 
to develop a competitive advantage to run their business better than their competitors. 
Starbucks, for example, uses information about its customers, suppliers, and competitors 
to predict how much coffee it will sell and how much coffee it will need to purchase. If 
the company predicts more customers than it actually has, it will have excess coffee and 
may incur extra carrying costs of its inventory. If Starbucks underestimates the demand for 
its products, the store could potentially run out of coffee and miss out on profitable sales. 
Information is a strategic asset if the firm knows what information it needs, develops sys-
tems to collect that information, and uses that information to make critical decisions that 
will affect performance.

ACCOUNTANTS AS BUSINESS ANALYSTS
Firms have access to a tremendous amount of data—for instance, transactional data pro-
duced from point-of-sale terminals or bank deposits, consumer behavior data, operational 
statistics generated throughout a supply chain, and more—that can contain valuable insights 
to enable decision making. With such data, firms can more easily benchmark activity and 
compare and contrast results. In that way, firms can determine the most effective way to 
allocate resources such as talent, capital, and expense dollars (e.g., marketing).1

At the same time, however, surveys suggest that 28 percent of senior financial exec-
utives say they have little or no information to predict the performance of their firms. 
Another 54 percent said they had only half the information needed to provide visibility 
into performance.2

Therefore, even with information all around us, it often lacks the needed relevance, clar-
ity, and accuracy. To be sure, as you’ve learned in your classes to date, accountants keep 
financial records, prepare financial reports, and perform audits. Because the role of the 
accountant is to access and attest to the quality of information, accountants may increas-
ingly be considered to be in the best position to serve as a business analyst in looking at 
the organization as a whole and discussing how best to optimize the overall performance.

Specific questions accountants might be able to address include such business opportu-
nities as whether to outsource a business function to India, promote one electronics product 
over another based on which will sell best or be most profitable, or structure a warehouse 
lease in such a way as to minimize current or future taxes.

To address such critical, but diverse, business opportunities, accountants need to decide 
what information is required, then build an information system to access the necessary 
information, and finally analyze that information to offer helpful advice to management as 
input for their decisions.3

DEFINITION OF ACCOUNTING INFORMATION SYSTEMS
Of the many information systems that might be used in a firm, one type of information sys-
tem is used in every firm: an accounting information system (AIS). An AIS is defined 
as a system that records, processes, summarizes, and reports on business transactions to 
provide financial and nonfinancial information to facilitate decision making. In addition, 
an AIS is designed to ensure appropriate levels of internal controls (security measures to 

LO 1-1
Define an accounting 
information 
system, and explain 
characteristics of 
useful information.

1B. McCarthy, “A Manual for the Data-Driven Finance Chief,” CFO.com (November 6, 2015).
2J. Hagel, “Why Accountants Should Own Big Data,” Journal of Accountancy (November 2013.)
3 F. Borthick, “Helping Accountants Learn to Get the Information Managers Want: The Role of the 
Accounting Information Systems Course,” Journal of Information Systems 10, no. 2 (1996), pp. 75–85.
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protect sensitive data) for those transactions. This is the focus of this book. Some might 
call an AIS just a financial reporting system. Others might include in their AIS a much 
broader set of data that includes nonfinancial information such as sales and marketing 
activities or the results of research and development expenditures. Viewed broadly, an AIS 
collects, processes, and reports information deemed useful in decision making.

The study of AISs lies at the nexus of two traditional disciplines: information sys-
tems and accounting. In this book, we will highlight knowledge from both of these 
disciplines to more fully understand an AIS. While an AIS could take the form of a 
paper-and-pencil manual bookkeeping system, we will view an AIS in this book as 
computerized systems.

A Simple Information System
An AIS, just like any system, can be explained using a general systems approach (as in 
Figure 1.1) with input, storage, processing, and output activities. We cover these activi-
ties in subsequent chapters, but the input may come in the form of sales recorded on a 
Starbucks cash register or point-of-sale terminal. Processing those data may take the 
form of getting the input into storage (such as a database or a data table). Processing might 
involve querying that database (e.g., using SQL queries) to produce the output in the form 
of a report for management use. As an example, Starbucks may query its sales database to 
report how much coffee it sells around Christmas to see if additional sales incentives need 
to be made to increase sales around Christmas in the future. Whether this report has infor-
mation that is ultimately useful to management is covered in the next section.

Attributes of Useful Information
To be most useful to decision makers, information from an AIS must be both relevant and 
reliable and have these attributes:

 1. Relevance
 a. Predictive value (helps with forecasting the future).
 b. Feedback value (corrects or confirms what had been predicted in the past).
 c. Timeliness (available when needed or in time to have an impact on a decision).

 2. Reliability

 a. Verifiable (can be confirmed by an independent party).
 b. Representational faithfulness (reports what actually happened).
 c. Neutrality (information is not biased).

Relevance
To be useful, information must be relevant to the decision maker. Information is relevant 
only if it would affect a business decision. In other words, information is relevant when it 
helps users predict what will happen in the future (predictive value) or evaluate how past 
decisions actually worked out (feedback value). It is also relevant if the information is 
received in time to affect their decisions (timeliness).

FIGURE 1.1
A Simple Information 
System

Input Processing Output

Storage
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Reliability
Information is reliable if users can depend on it to be free from bias and error. Reliable 
information is verifiable by internal and external parties and faithfully represents the sub-
stance of the underlying economic transaction. If Best Buy sells a high-definition tele-
vision for $3,200, it should be recorded and subsequently reported in its sales revenue 
account as $3,200. Accounting information should not be designed to lead users to accept 
or reject any specific decision alternative, but rather to offer reliable accounting informa-
tion that is neutral, or free from bias, to let users make the best decisions.

Sometimes there are trade-offs between information that is relevant and information 
that is reliable. The best information may be information that only becomes reliable once 
an audit performed by external auditors is complete. But waiting for an audit to be com-
pleted may take so long that it is no longer relevant. The most relevant information may 
require an estimate of the value of a building, but that estimate might be subject to bias of 
the building appraiser, which will limit the information’s reliability. Management often 
must make choices and trade off between relevance and reliability of the data.

For certain problems, the best information might include some information that tends 
to be more reliable (e.g., last period’s sales, sales of competitors selling similar products) 
and other information that tends to be more relevant (estimates, appraisals, predictions 
gained by running regression models predicting year-ahead sales, etc.) that, in combina-
tion, complement each other and give management the necessary information.

AISs exist to provide useful information to decision makers. Considering the attributes 
of useful information helps AIS designers and users construct a system that delivers useful 
information.

Data versus Information
Hal Varian, Google’s chief economist, explains that while data are widely available, 
“what is scarce is the ability to extract wisdom from them.” In that short statement, we 
learn that data and the information actually needed to make decisions may well have dif-
ferent definitions. Data are simply raw facts that describe the characteristics of an event 
that, in isolation, have little meaning.

Attributes of a simple sale of a U.S. flag at a Walmart store in Tempe, Arizona, may 
include the time and date of sale, bar code number, price, and quantity purchased. However, 
to be most useful to Walmart, these data must be processed in a meaningful way to provide 
information useful to Walmart management. Thus, Walmart management would like the 
information to potentially address such questions as:

	•	 How	many	flags	does	Walmart	need	on	hand	to	prepare	for	the	July	4th	holiday	each	year?
	•	 What	is	the	right	price	to	charge	for	flags	to	maximize	Walmart’s	profits?
	•	 Which	size	of	U.S.	flag	sells	best	in	Tempe,	Arizona;	Stamford,	Connecticut;	or	

Champaign,	Illinois?	Does	it	depend	on	location?
	•	 Do	consumers	replace	flags,	or	do	they	last	many	years	and	not	really	need	to	be	replaced?

Information is defined as being data organized in a meaningful way to be useful to 
the user. Thus, data are often processed (e.g., aggregated, sorted, etc.) and then combined 
with the appropriate context. Decision makers typically require useful information to make 
decisions. As another example, while the sales prices of a particular toy might be just 
considered data, subtracting the cost of goods sold from the sales price to compute the net 
profit would be considered information if the data help a retailer decide whether to carry 
that particular toy in its inventory. To the extent that computers can process and organize 
data in a way that is helpful to the decision maker, it is possible that there may be so much 
information available to actually cause information overload, which we define as the 

LO 1-2
Distinguish among 
data, information, and 
an information system.

Useful Information 
or Just Data? On 
September 12, 2001, 
Walmart sold 88,000 
U.S. flags, compared to 
only 6,400 that same 
day a year earlier.

Data are considered to 
be an input, whereas 
information is consid-
ered to be the output.
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difficulty a person faces in understanding a problem and making a decision as a conse-
quence of too much information. Therefore, an AIS must be carefully designed to provide 
the information that is most useful without overwhelming the user.

The overall transformation from a business need and business event (like each indi-
vidual sale of a U.S. flag) to the collection of data and information to an ultimate decision 
is called the information value chain and is reflected in Figure 1.2. If Walmart needs to 
know how many flags it should have at each location (i.e., business need), it will collect 
transactions involving flag sales (i.e., business event). Then it can take those data and turn 
them into useful information that might be used to make decisions on flag supply levels 
at each store. Certainly, the transformation from data to information is a key part of that 
value chain. Information that is useful (i.e., relevant or reliable) may get to the point of 
being knowledge and, ultimately, may be helpful in forming the basis for a decision.

FIGURE 1.2
Information Value 
Chain

Source: Statements on 
Management Accounting, 
Institute of Management 
Accountants, 2008.

Business
Need

Business
Event

Data Information Knowledge Decision

Discretionary versus Mandatory Information
Because you have already taken a few accounting classes, you understand the types of 
information that are recorded, processed, and subsequently reported for different purposes, 
including managerial, financial, or tax purposes. Managerial accounting information is 
 generally produced for internal information purposes and would usually be considered 
to be  discretionary information because there is no law requiring that it be provided to 
 management. Management simply decides what information it needs to track and builds an 
information system to track it. For example, management may want an activity-based costing 
(ABC) system to figure out how overhead costs should be allocated at Microsoft to a set of 
products (like the Microsoft Surface Book as compared to a Microsoft XBox). The value of 
information equals the difference between the benefits realized from using that information and 
the costs of producing it. Because discretionary information is not required, management must 
determine if the benefits of receiving that information are greater than the costs of producing it.

In contrast, much of the financial and tax accounting information is produced for 
external information purposes such as for investors, banks, financial analysts, bond-
holders, and the Internal Revenue 
Service (IRS). This financial and tax 
accounting information would gener-
ally be considered to be mandatory  
information. As mentioned earlier, 
discretionary information should be 
produced if the value of the infor-
mation it provides to management is 
worth more than the cost to produce 
it. However, mandatory information is 
usually produced at the lowest possible 
cost to comply with the laws of the reg-
ulators (e.g., Securities and Exchange 
Commission, IRS, state banking com-
mission, state tax commission, etc.).

As early as 1989, 
Starbucks installed a 
costly computer network 
and hired a specialist 
in information technol-
ogy from McDonald’s 
Corporation to design a 
point-of-sale (cash reg-
ister) system for store 
managers to use. Every 
night, stores passed 
their sales information 
to the Seattle head-
quarters, which allowed 
managers to highlight 
regional buying trends 
almost instantly.

An AIS is used to support the mandatory information 
required by tax returns.
© Digital Vision/Getty Images RF
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ROLE OF ACCOUNTANTS IN ACCOUNTING 
INFORMATION SYSTEMS
In today’s age, technology is a key tool in creating information systems for today’s busi-
nesses. As a result, accounting and information technology are now more closely linked 
than ever. As information technology (IT) has gained operational and strategic importance 
in the business world, the role of accountants, understandably, must adjust as well. The 
International Federation of Accountants (IFAC) notes:

IT has grown (and will continue to grow) in importance at such a rapid pace and 
with such far reaching effects that it can no longer be considered a discipline 
peripheral to accounting. Rather, professional accounting has merged and 
developed with IT to such an extent that one can hardly conceive of account-
ing independent from IT.4

Indeed,	accountants	have	a	role	as	business	analysts	and	business	partners;	that	is,	they	
gather information to solve business problems or address business opportunities. They 
determine what information is relevant in solving business problems, create or extract that 
information, and then analyze the information to solve the problem. An AIS provides a 
systematic means for accountants to get needed information and solve a problem. Another 
illustration of the role of accountants in AIS comes from the Institute of Management 
Accounting. In this definition, note the role of the accountant in devising planning and 
performance information systems:

Management accounting is a profession that involves partnering in manage-
ment decision making, devising planning and performance management 
systems, and providing expertise in financial reporting and control to assist 
management in the formulation and implementation of a firm’s strategy.5

Specific Accounting Roles
Understanding the design, use, and management of information technology is of vital 
importance to not only management accountants, but to all of those within the account-
ing profession. To recognize the needed competencies for accountants with respect to 

LO 1-3
Distinguish the roles of 
accountants in providing 
information, and explain 
certifications related to 
accounting information 
systems.

4 Source: “Information Technology Competencies in the Accounting Profession: AICPA Implementation 
Strategies for IFAC International Education Guideline No. 11,” American Institute of Certified Public 
Accountants, 1996.

5 Source: Institute of Management Accountants, Statements on Management Accounting, 2008.

 1. Propose useful information that is relevant to a college basketball coach. Also propose 
useful information that is reliable to a college basketball coach.

 2. Give an example of data versus information at a Walmart store.
 3. Provide two types of discretionary information and two types of mandatory information 

that might come from an accounting information system.

Progress Check
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information technology, it is important to recognize the potential role of accountants in 
accounting information systems, including the following:

 1. The accountant as user of accounting information systems—whether it be inputting journal 
entries into an accounting system, using a financial spreadsheet to calculate the cost of a 
product, or using anti-virus software to protect the system, accountants use an AIS.

	•	 As	an	example,	accountants	serving	in	an	audit	role	should	be	able	to	understand	
how to access their client’s AIS and how to use at least one major computer-assisted 
auditing package (such as Audit Control Language, or ACL), an online or local data-
base system, or a professional research tool.

 2. The accountant as manager of accounting information systems (e.g., financial  manager, 
controller, CFO).

	•	 Accountants	 serving	 as	 managers	 of	 AISs	 must	 be	 able	 to	 plan	 and	 coordinate	
accounting information systems and be able to organize and staff, direct and lead, 
and monitor and control those information systems.

 3. The accountant as designer of accounting information systems (e.g., business system 
design team, producer of financial information, systems analyst).

	•	 Accountants	serving	in	a	design	capacity	must	have	significant	practical	exposure	
as they work to develop a system that will meet the needs of users. Specifically, 
they need to work with key phases of system analysis and design, such as the 
preparation of a feasibility analysis; information requirements elicitation and 
documentation techniques; data file design and documentation techniques; 
and document, screen, and report design techniques. In particular, accountants 
must understand business processes and the information requirements of other 
systems.

 4. The accountant as evaluator of accounting information systems (e.g., IT auditor, asses-
sor of internal controls, tax advisor, general auditor, consultant)

	•	 As	will	be	discussed	in	Chapter	11,	the	Sarbanes-Oxley Act of 2002 (SOX) requires 
an evaluation of the internal controls in an AIS. As part of that act, and as part of a 
standard audit, accountants must be able to tailor standard evaluation approaches 
to an AIS and offer practical recommendations for improvement where appropriate. 
In addition, the accountant must be able to apply relevant IT tools and techniques to 
effectively evaluate the system.

In considering the information technology competencies in the accounting profession, the 
American Institute of Certified Public Accountants (AICPA) and International Federation 
of Accountants (IFAC) assume that, at a minimum, all accountants will be proficient in 
the AIS user role and at least one of the other listed roles (e.g., manager, designer, or 
evaluator). Accountants will be better users, managers, and evaluators of AISs if they 
understand the design of the system. Thus, throughout the text we touch on all of the roles 
that accountants have in the firms, but we particularly emphasize skills relevant to the 
designer role.

Certifications in Accounting Information Systems
In addition to the various roles that accountants play, accountants and related professionals 
may also seek various certifications to show they are proficient in specific areas of AISs. 
This will show their competence to specific employers or clients that need some specific 
services. There are three primary certifications that most directly apply to accounting and 
information systems (see Figure 1.3).
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