
ric44907_fm_i-1.indd i� 10/12/21  11:25 PM

Vernon J. Richardson
University of Arkansas, Baruch College

Ryan A. Teeter
University of Pittsburgh

Katie L. Terrell
University of Arkansas

Data Analytics for 
Accounting

THIRD EDITION

Final PDF to printer



ric44907_fm_i-1.indd ii� 10/12/21  11:25 PM

DATA ANALYTICS FOR ACCOUNTING, THIRD EDITION

Published by McGraw Hill LLC, 1325 Avenue of the Americas, New York, NY 10019. Copyright ©2023 by 
McGraw Hill LLC. All rights reserved. Printed in the United States of America. Previous edition ©2021 and 
2019. No part of this publication may be reproduced or distributed in any form or by any means, or stored in a 
database or retrieval system, without the prior written consent of McGraw Hill LLC, including, but not limited 
to, in any network or other electronic storage or transmission, or broadcast for distance learning.

Some ancillaries, including electronic and print components, may not be available to customers outside the 
United States.

This book is printed on acid-free paper.

1 2 3 4 5 6 7 8 9 LWI 27 26 25 24 23 22

ISBN 978-1-264-44490-8 (bound edition)
MHID 1-264-44490-7 (bound edition)
ISBN 978-1-264-45732-8 (loose-leaf edition)
MHID 1-264-45732-4 (loose-leaf edition)

Executive Portfolio Manager: Steve Schuetz
Product Developer: Michael McCormick
Marketing Manager: Claire McLemore
Lead Content Project Managers: Christine Vaughan; Angela Norris
Senior Buyer: Susan K. Culbertson
Design: Laurie Entringer
Senior Content Licensing Specialist: Lori Hancock
Cover Image: sasirin pamai/Shutterstock
Compositor: Straive

All credits appearing on page or at the end of the book are considered to be an extension of the copyright page.

Library of Congress Cataloging-in-Publication Data

Names: Richardson, Vernon J., author. | Teeter, Ryan, author. | Terrell, 
   Katie, author.  
Title: Data analytics for accounting / Vernon J. Richardson, University of 
   Arkansas, Baruch College, Ryan A. Teeter, University of Pittsburgh, 
   Katie L. Terrell, University of Arkansas.  
Description: Third edition. | New York, NY : McGraw Hill LLC, [2023] | 
   Includes index. 
Identifiers: LCCN 2021045784 (print) | LCCN 2021045785 (ebook) | ISBN 
   9781264444908 (paperback ; alk. paper) | ISBN 9781264460571 (ebook)  
Subjects: LCSH: Accounting—Data processing. 
Classification: LCC HF5679 .R534 2023 (print) | LCC HF5679  (ebook) | DDC 
   657.0285—dc23 
LC record available at https://lccn.loc.gov/2021045784
LC ebook record available at https://lccn.loc.gov/2021045785

The Internet addresses listed in the text were accurate at the time of publication. The inclusion of a website does 
not indicate an endorsement by the authors or McGraw Hill LLC, and McGraw Hill LLC does not guarantee the 
accuracy of the information presented at these sites.

mheducation.com/highered

Final PDF to printer



iii

ric44907_fm_i-1.indd iii� 10/12/21  11:25 PM

Dedications
My wonderful daughter, Rachel, for your constant love, 
encouragement, and support. You always make me laugh 
and smile!

—Vern Richardson

To my three wonderful little Teeter tots, who keep me on 
my toes.

—Ryan Teeter

To the Mustache Running Club. Over many miles you all 
have learned more about accounting data analytics than 
you ever hoped for! Thanks for all of your support—on and 
off the trail.

—Katie Terrell

Final PDF to printer



iv

ric44907_fm_i-1.indd iv� 10/12/21  11:25 PM

Data Analytics is changing the business world—data simply surround us! So many data are 
available to businesses about each of us—how we shop, what we read, what we buy, what 
music we listen to, where we travel, whom we trust, where we invest our time and money, 
and so on. Accountants create value by addressing fundamental business and accounting 
questions using Data Analytics.

All accountants must develop data analytic skills to address the needs of the profession 
in the future—it is increasingly required of new hires and old hands. Data Analytics for 
Accounting, 3e recognizes that accountants don’t need to become data scientists—they may 
never need to build a data repository or do the real hardcore Data Analytics or learn how to 
program a computer to do machine learning. However, there are seven skills that analytic-
minded accountants must have to be prepared for a data-filled world, including:

	 1.	 Developed analytics mindset—know when and how Data Analytics can address 
business questions.

	 2.	 Data scrubbing and data preparation—comprehend the process needed to clean and 
prepare the data before analysis.

	 3.	 Data quality—recognize what is meant by data quality, be it completeness, reliability, 
or validity.

	 4.	 Descriptive data analysis—perform basic analysis to understand the quality of the 
underlying data and their ability to address the business question.

	 5.	 Data analysis through data manipulation—demonstrate ability to sort, rearrange, 
merge, and reconfigure data in a manner that allows enhanced analysis. This may 
include diagnostic, predictive, or prescriptive analytics to appropriately analyze the 
data.

	 6.	 Statistical data analysis competency—identify and implement an approach that will 
use statistical data analysis to draw conclusions and make recommendations on a 
timely basis.

	 7.	 Data visualization and data reporting—report results of analysis in an accessible way 
to each varied decision maker and his or her specific needs.

Consistent with these skills, it’s important to recognize that Data Analytics is an iterative 
process. The process begins by identifying business questions that can be addressed with 
data, extracting and testing the data, refining our testing, and finally, communicating those 
findings to management. Data Analytics for Accounting, 3e describes this process by relying 
on an established Data Analytics model called the IMPACT cycle:1

	 1.	 Identify the questions.
	 2.	 Master the data.
	 3.	 Perform test plan.
	 4.	 Address and refine results.
	 5.	 Communicate insights.
	 6.	 Track outcomes.

Preface

1Jean Paul Isson and Jesse S. Harriott, Win with Advanced Business Analytics: Creating Business Value 
from Your Data (Hoboken, NJ: Wiley, 2013). 
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The IMPACT cycle is described in the first four chapters, and then the process is 
illustrated in auditing, managerial accounting, financial accounting, and taxes in Chapters 
5 through 9. In response to instructor feedback, Data Analytics for Accounting, 3e now also 
includes two new project chapters, giving students a chance to practice the full IMPACT 
model with multiple labs that build on one another.

Data Analytics for Accounting, 3e emphasizes hands-on practice with real-world 
data. Students are provided with hands-on instruction (e.g., click-by-click instructions, 
screenshots, etc.) on datasets within the chapter; within the end-of-chapter materials; and in 
the labs at the end of each chapter. Throughout the text, students identify questions, extract 
and download data, perform testing, and then communicate the results of that testing.

The use of real-world data is highlighted by using data from Avalara, LendingClub, 
College Scorecard, Dillard’s, the State of Oklahoma, as well as other data from our labs. In 
particular, we emphasize the rich data from Dillard’s sales transactions that we use in more 
than 15 of the labs throughout the text (including Chapter 11).

Data Analytics for Accounting, 3e also emphasizes the various data analysis tools students 
will use throughout the rest of their career around two tracks—the Microsoft track (Excel, 
Power BI) and a Tableau track (Tableau Prep and Tableau Desktop—available with free 
student license). Using multiple tools allows students to learn which tool is best suited for 
the necessary data analysis, data visualization, and communication of the insights gained—
for example, which tool is easiest for internal controls testing, which is best for analysis or 
querying (using SQL) big datasets, which is best for data visualizations, and so on.

Adapted from Win with Advanced Business Analytics: Creating Business
Value from Your Data, by Jean Paul Isson and Jesse S. Harriott. 
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	 •	 NEW! Color Coded Multi-Track Labs: Instructors have the flexibility to guide 
students through labs using the Green Track: Microsoft tools (including Excel, Power 
Query, and Power BI); Blue Track: Tableau tools (including Tableau Prep Builder 
and Tableau Desktop); or both. Each track is clearly identified and supported with 
additional resources.

	 •	 NEW! Lab Example Outputs: Each lab begins with an example of what students are 
expected to create. This provides a clear reference and guide for student deliverables.

	 •	 NEW! Auto-Graded Problems: The quantity and variety of auto-graded problems 
that are assignable in McGraw Hill Connect have been expanded.

	 •	 NEW! Discussion and Analysis: Now available as manually graded assignments in 
McGraw Hill Connect.

	 •	 Emphasis on Skills: Working through the IMPACT cycle framework, students 
will learn problem assessment, data preparation, data analysis, data visualization, 
control contesting, and more.

	 •	 Emphasis on Hands-On Practice: Students will be provided hands-on learning (click-
by-click instructions with screenshots) on datasets within each chapter, within the 
end-of-chapter materials, and in the labs and comprehensive cases.

	 •	 Emphasis on Datasets: To illustrate data analysis techniques and skills, multiple 
practice datasets (audit, financial, and managerial data) will be used in every chapter. 
Students gain real-world experience working with data from Avalara, LendingClub, 
Dillard’s, College Scorecard, the State of Oklahoma, as well as financial statement 
data (via XBRL) from S&P100 companies.

	 •	 Emphasis on Tools: Students will learn how to conduct data analysis using Microsoft 
and Tableau tools. Students will compare and contrast the different tools to 
determine which are best suited for basic data analysis and data visualization, which 
are easiest for internal controls testing, which are best for SQL queries, and so on.

Key Features
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Main Text Features
Chapter Maps
These maps provide a guide of what we’re 
going to cover in the chapter as well as a 
guide of what we’ve just learned and what’s 
coming next.
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A Look at This Chapter
This chapter provides an overview of the types of data that are used in the accounting cycle and common data that 
are stored in a relational database. The second step of the IMPACT cycle is “mastering the data,” which is sometimes 
called ETL for extracting, transforming, and loading the data. We will describe how data are requested and extracted 
to answer business questions and how to transform data for use via data preparation, validation, and cleaning. We 
conclude with an explanation of how to load data into the appropriate tool in preparation for  analyzing data to 
make decisions.

A Look Back
Chapter 1 defined Data Analytics and explained that the value of Data Analytics is in the insights it provides. 
We described the Data Analytics Process using the IMPACT cycle model and explained how this process is used 
to address both business and accounting questions. We specifically emphasized the importance of identifying 
 appropriate questions that Data Analytics might be able to address.

A Look Ahead
Chapter 3 describes how to go from defining business problems to analyzing data, answering questions, and address-
ing business problems. We identify four types of Data Analytics (descriptive, diagnostic, predictive, and prescriptive 
analytics) and describe various approaches and techniques that are most relevant to analyzing accounting data.

Mastering the Data

Chapter 2

Chapter-Opening Vignettes
Because companies are facing new and exciting 
opportunities with their use of Data Analytics 
to help with accounting and business deci-
sions, we detail what they’re doing and why in 
our chapter-opening vignettes.
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OBJECTIVES

After reading this chapter, you should be able to:

 LO 2-1 Understand available internal and external data sources and how data 
are organized in an accounting information system.

 LO 2-2 Understand how data are stored in a relational database.

 LO 2-3 Explain and apply extraction, transformation, and loading (ETL) 
techniques to prepare the data for analysis.

 LO 2-4 Describe the ethical considerations of data collection and data use.

We are lucky to live in a world in which data are abundant. How­
ever, even with rich sources of data, when it comes to being 
able to analyze data and turn them into useful information and 
insights, very rarely can an analyst hop right into a dataset and 
begin analyzing. Datasets almost always need to be cleaned 
and validated before they can be used. Not knowing how to 
clean and validate data can, at best, lead to frustration and poor 
insights and, at worst, lead to horrible security violations. While 
this text takes advantage of open source datasets, these data­
sets have all been scrubbed not only for accuracy, but also to 
protect the security and privacy of any individual or company 
whose details were in the original dataset.

In 2015, a pair of researchers named Emil Kirkegaard and 
Julius Daugbejerg Bjerrekaer scraped data from OkCupid, a free dating website, and provided the data onto the 
“Open Science Framework,” a platform researchers use to obtain and share raw data. While the aim of the Open 
Science Framework is to increase transparency, the researchers in this instance took that a step too far—and a step 
into illegal territory. Kirkegaard and Bjerrekaer did not obtain permission from OkCupid or from the 70,000 OkCupid 
users whose identities, ages, genders, religions, personality traits, and other personal details maintained by the dat­
ing site were provided to the public without any work being done to anonymize or sanitize the data. If the researchers 
had taken the time to not just validate that the data were complete, but also to sanitize them to protect the individu­
als’ identities, this would not have been a threat or a news story. On May 13, 2015, the Open Science Framework 
removed the OkCupid data from the platform, but the damage of the privacy breach had already been done.1 

A 2020 report suggested that “Any consumer with an average number of apps on their phone—anywhere between 
40 and 80 apps—will have their data shared with hundreds or perhaps thousands of actors online,” said Finn Myrstad, 
the digital policy director for the Norwegian Consumer Council, commenting specifically about dating apps.2

All told, data privacy and ethics will continue to be an issue for data providers and data users. In this chapter, we 
look at the ethical considerations of data collection and data use as part of mastering the data.

Wichy/Shutterstock

1B. Resnick, “Researchers Just Released Profile Data on 70,000 OkCupid Users without Permission,” 
Vox, 2016, http://www.vox.com/2016/5/12/11666116/70000-okcupid-users-data-release (accessed 
October 31, 2016).
2N. Singer and A. Krolik, “Grindr and OkCupid Spread Personal Details, Study Says,” New York Times, 
January 13, 2020, https://www.nytimes.com/2020/01/13/technology/grindr-apps-dating-data-tracking.
html (accessed December 2020).

Learning Objectives
We feature learning objectives at the beginning 
of each chapter. Having these learning objectives 
provides students with an overview of the con-
cepts to be taught in the chapter and the labs.

Progress Checks
Periodic progress check questions are posed to the 
students throughout each chapter. These checks 
provoke the student to stop and consider the con-
cepts presented.
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DATA DICTIONARIES
In the previous section, you learned about how data are stored by focusing on the 
 procure-to-pay database schema. Viewing schemas and processes in isolation clarifies each 
individual process, but it can also distort reality—these schemas typically do not represent 
their own separate databases. Rather, each process-specific database schema is a piece of a 
greater whole, all combining to form one integrated database.

As you can imagine, once these processes come together to be supported in one data-
base, the amount of data can be massive. Understanding the processes and the basics of 
how data are stored is critical, but even with a sound foundation, it would be nearly impos-
sible for an individual to remember where each piece of data is stored, or what each piece 
of data represents.

Creating and using a data dictionary is paramount in helping database administrators 
maintain databases and analysts identify the data they need to use. In Chapter 1, you 
were introduced to the data dictionary for the LendingClub data for rejected loans (DAA 
Chapter 1-1 Data). The same cut-out of the LendingClub data dictionary is provided in 
Exhibit 2-5 as a reminder.

Because the LendingClub data are provided in a flat file, the only information nec-
essary to describe the data are the attribute name (e.g., Amount Requested) and a 
description of that attribute. The description ensures that the data in each attribute are 
used and analyzed in the appropriate way—it’s always important to remember that tech-
nology will do exactly what you tell it to, so you must be smarter than the computer! 
If you run analysis on an attribute thinking it means one thing, when it actually means 
another, you could make some big mistakes and bad decisions even when you are work-
ing with data validated for completeness and integrity. It’s critical to get to know the 
data through database schemas and data dictionaries thoroughly before attempting to 
do any data analysis.

When you are working with data stored in a relational database, you will have more 
attributes to keep track of in the data dictionary. Exhibit 2-6 provides an example of a data 
dictionary for a generic Supplier table:

 PROGRESS CHECK

 1. Referring to Exhibit 2­2, locate the relationship between the Supplier and 
 Purchase Order tables. What is the unique identifier of each table? (The unique 
identifier attribute is called the primary key—more on how it’s determined in the 
next learning objective.) Which table contains the attribute that creates the rela­
tionship? (This attribute is called the foreign key—more on how it’s determined in 
the next learning objective.)

 2. Referring to Exhibit 2­2, review the attributes in the Purchase Order table. There 
are two foreign keys listed in this table that do not relate to any of the tables in 
the diagram. Which tables do you think they are? What type of data would be 
stored in those two tables?

 3. Refer to the two tables that you identified in Progress Check 2  that would 
relate  to the Purchase Order table, but are not pictured in this diagram. Draw 
a sketch of what the UML Class Diagram would look like if those tables were 
included. Draw the two classes to represent the two tables (i.e., rectangles), the 
relationships that should exist, and identify the primary keys for the two new 
tables.
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End-of-Chapter Materials

Multiple Choice Questions
The multiple choice questions quickly assess stu-
dent’s knowledge of chapter content.

Answers to Progress Checks
The answers allow students to evaluate if they are 
on track with their understanding of the materials 
presented in the chapter.

Problems
The problems challenge the student’s ability 
to see relationships in the learning objectives 
with analysis options that employ higher-level 
thinking and analytical skills. The quantity of 
auto-graded problems has been expanded. The 
manually graded analysis problems are also now 
assignable in McGraw Hill Connect.
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accounting information system (54) A system that records, processes, reports, and communicates the 
results of business transactions to provide financial and nonfinancial information for decision-making purposes.

composite primary key (58) A special case of a primary key that exists in linking tables. The compos-
ite primary key is made up of the two primary keys in the table that it is linking.

customer relationship management (CRM) system (54) An information system for managing all 
interactions between the company and its current and potential customers.

data dictionary (59) Centralized repository of descriptions for all of the data attributes of the dataset.

data request form (62) A method for obtaining data if you do not have access to obtain the data 
directly yourself.

descriptive attributes (58) Attributes that exist in relational databases that are neither primary nor 
foreign keys. These attributes provide business information, but are not required to build a database. An 
example would be “Company Name” or “Employee Address.”

Enterprise Resource Planning (ERP) (54) Also known as Enterprise Systems, a category of business 
management software that integrates applications from throughout the business (such as manufacturing, 
accounting, finance, human resources, etc.) into one system.

ETL (60) The extract, transform, and load process that is integral to mastering the data.

flat file (57) A means of storing data in one place, such as in an Excel spreadsheet, as opposed to stor-
ing the data in multiple tables, such as in a relational database.

foreign key (58) An attribute that exists in relational databases in order to carry out the relationship 
between two tables. This does not serve as the “unique identifier” for each record in a table. These must be 

more than one table.

human resource management (HRM) system (54
actions between the company and its current and potential employees.

mastering the data (54) The second step in the IMPACT cycle; it involves identifying and obtaining the 
data needed for solving the data analysis problem, as well as cleaning and preparing the data for analysis.

primary key (57) An attribute that is required to exist in each table of a relational database and serves 
as the “unique identifier” for each record in a table.

relational database (56) A means of storing data in order to ensure that the data are complete, not 
redundant, and to help enforce business rules. Relational databases also aid in communication and integra-
tion of business processes across an organization.

supply chain management (SCM) system (54) An information system that helps manage all the 
company’s interactions with suppliers.

Key Words

 ANSWERS TO PROGRESS CHECKS

 1. The unique identifier of the Supplier table is [Supplier ID], and the unique identifier of the 
Purchase Order table is [PO Number]. The Purchase Order table contains the foreign key.

 2. The foreign key attributes in the Purchase Order table that do not relate to any tables 
in the view are EmployeeID and CashDisbursementID. These attributes probably relate 
to  the Employee table (so that we can tell which employee was responsible for each 
 Purchase Order) and the Cash Disbursement table (so that we can tell if the Purchase 
Orders have been paid for yet, and if so, on which check). The Employee table would be a 
complete listing of each employee, as well as containing the details about each employee 
(for example, phone number, address, etc.). The Cash Disbursement table would be a list­
ing of the payments the company has made.
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 3. 

Materials Table

PK: Item_Number

1 1

1*

**

Purchase Order Table
PK: PO_Number
FK: Supplier ID
FK: EmployeeID

FK: CashDisbursementID

Supplier Table

PK: Supplier ID

EmployeesTable
PK: EmployeeID

Purchase Order Details
Table

Composite PK:
FK: Item_Number
FK: PO_Number

CashDisbursement
Table

PK: Check Number

 4. The purpose of the primary key is to uniquely identify each record in a table. The purpose 
of a foreign key is to create a relationship between two tables. The purpose of a descrip­
tive attribute is to provide meaningful information about each record in a table. Descrip­
tive attributes aren’t required for a database to run, but they are necessary for people to 
gain business information about the data stored in their databases.

 5. Data dictionaries provide descriptions of the function (e.g., primary key or foreign key 
when applicable), data type, and field names associated with each column (attribute) of 
a database. Data dictionaries are especially important when databases contain several 
different tables and many different attributes in order to help analysts identify the informa­
tion they need to perform their analysis.

 6. Depending on the level of security afforded to a business analyst, she can either obtain 
data directly from the database herself or she can request the data. When obtaining data 
herself, the analyst must have access to the raw data in the database and a firm knowledge 
of SQL and data extraction techniques. When requesting the data, the analyst doesn’t need 
the same level of extraction skills, but she still needs to be familiar with the data enough in 
order to identify which tables and attributes contain the information she requires.

 7. Four common issues that must be fixed are removing headings or subtotals, cleaning 
leading zeroes or nonprintable characters, formatting negative numbers, and correcting 
inconsistencies across the data.

 8. Firms can ask to see the terms and conditions of their third­party data supplier, and ask 
questions to come to an understanding regarding if and how privacy practices are main­
tained. They also can evaluate what preventive controls on data access are in place and 
assess whether they are followed. Generally, an audit does not need to be performed, but 
requesting a questionnaire be filled out would be appropriate.

Multiple Choice Questions ®

 1. (LO 2-3) Mastering the data can also be described via the ETL process. The ETL pro­
cess stands for:

 a. extract, total, and load data.

 b. enter, transform, and load data.

 c. extract, transform, and load data.

 d. enter, total, and load data.

Discussion and Analysis—Now 
in Connect!
This feature provides questions for group discus-
sion and analysis. Now available as manually 
graded assignments in McGraw Hill Connect!
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 10. (LO 2-4) Which of the following questions are not suggested by the Institute of Business 
Ethics to allow a business to create value from data use and analysis, and still protect 
the privacy of stakeholders?

 a. How does the company use data, and to what extent are they integrated into firm 
strategy?

 b. Does the company send a privacy notice to individuals when their personal data are 
collected?

 c. Does the data used by the company include personally identifiable information?

 d. Does the company have the appropriate tools to mitigate the risks of data misuse?

Discussion and Analysis ®

 1. (LO 2-2) The advantages of a relational database include limiting the amount of redun­
dant data that are stored in a database. Why is this an important advantage? What can 
go wrong when redundant data are stored?

 2. (LO 2-2) The advantages of a relational database include integrating business pro­
cesses. Why is it preferable to integrate business processes in one information system, 
rather than store different business process data in separate, isolated databases?

 3. (LO 2-2) Even though it is preferable to store data in a relational database, storing data 
across separate tables can make data analysis cumbersome. Describe three reasons it 
is worth the trouble to store data in a relational database.

 4. (LO 2-2) Among the advantages of using a relational database is enforcing business 
rules. Based on your understanding of how the structure of a relational database helps 
prevent data redundancy and other advantages, how does the primary key/foreign 
key relationship structure help enforce a business rule that indicates that a company 
shouldn’t process any purchase orders from suppliers who don’t exist in the database?

 5. (LO 2-2) What is the purpose of a data dictionary? Identify four different attributes that 
could be stored in a data dictionary, and describe the purpose of each.

 6. (LO 2-3) In the ETL process, the first step is extracting the data. When you are obtaining 
the data yourself, what are the steps to identifying the data that you need to extract?

 7. (LO 2-3) In the ETL process, if the analyst does not have the security permissions to 
access the data directly, then he or she will need to fill out a data request form. While 
this doesn’t necessarily require the analyst to know extraction techniques, why does 
the analyst still need to understand the raw data very well in order to complete the data 
request?

 8. (LO 2-3) In the ETL process, when an analyst is completing the data request form, there 
are a number of fields that the analyst is required to complete. Why do you think it is 
important for the analyst to indicate the frequency of the report? How do you think that 
would affect what the database administrator does in the extraction?

 9. (LO 2-3) Regarding the data request form, why do you think it is important to the data­
base administrator to know the purpose of the request? What would be the importance 
of the “To be used in” and “Intended audience” fields?

 10. (LO 2-3) In the ETL process, one important step to process when transforming the data 
is to work with null, n/a, and zero values in the dataset. If you have a field of quantitative 
data (e.g., number of years each individual in the table has held a full­time job), what 
would be the effect of the following?

 a. Transforming null and n/a values into blanks

 b. Transforming null and n/a values into zeroes

 c. Deleting records that have null and n/a values from your dataset

(Hint: Think about the impact on different aggregate functions, such as COUNT and 
AVERAGE.)
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 11. (LO 2-4) What is the theme of each of the six questions proposed by the Institute of 
Business Ethics? Which one addresses the purpose of the data? Which one addresses 
how the risks associated with data use and collection are mitigated? How could these 
two specific objectives be achieved at the same time?

Problems ®

 1. (LO 2-2) Match the relational database function to the appropriate relational database 
term:

	 •	 Composition	primary	key

	 •	 Descriptive	attribute

	 •	 Foreign	key

	 •	 Primary	key

	 •	 Relational	database

Relational Database Function Relational Database Term

1. Serves as a unique identifier in a database table.

2. Creates a relationship between two tables.

3.  Two foreign keys from the tables that it is linking combine to 
make up a unique identifier.

4.  Describes each record with characteristics with actual business 
information.

5.  A means of storing data to ensure data are complete, 
 redundant, to help enforce business rules.

 2. (LO 2-3) Identify the order sequence in the ETL process as part of mastering the data 
(i.e., 1 is first; 5 is last).

Steps of the ETL Process Sequence Order (1 to 5)

1. Validate the data for completeness and integrity.

2. Sanitize the data.

3. Obtain the data.

4. Load the data in preparation for data analysis.

5. Determine the purpose and scope of the data request.

 3. (LO 2-3) Identify which ETL tasks would be considered “Validating” the data, and which 
would be considered “Cleaning” the data.

ETL Task Validating or Cleaning

1.  Compare the number of records that were extracted to the 
number of records in the source database.

2. Remove headings or subtotals.

3. Remove leading zeroes and nonprintable characters.

4. Compare descriptive statistics for numeric fields.

5. Format negative numbers.

6. Compare string limits for text fields.

7. Correct inconsistencies across data, in general.
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NEW! Color Coded Multi-Track Labs
The labs give students hands-on experience working with different types of data 
and the tools used to analyze them. Students complete labs using the instructor-
led track and answer common questions. Clear step-by-step directions help model 
the expected output of each lab exercise.

The Green Track—Microsoft/
Power BI: Example Output
The Green Track—Microsoft / Power BI: Easy to 
Follow Step-by-Step Lab Instruction

The Blue Track—Tableau: Example Output
The Blue Track—Tableau: Easy to Follow Step-by-Step Lab Instruction

Comprehensive Case Labs
Use a real-life Big Data set based on Dillard’s 
actual company data. This dataset allows students 
to build their skills and test their conclusions 
across concepts covered in each chapter. The 
Comprehensive Cases can be followed continu-
ously from the first chapter or picked up at any 
later point in the book; enough information is 
provided to ensure students can get right to work.

First Pages

355

ric44907_ch07_334-403.indd 355 07/29/21  09:58 AM

Lab Note: The tools presented in this lab periodically change. Updated instructions, if appli-
cable, can be found in the eBook and lab walkthrough videos in Connect.

Case Summary: Sláinte has branched out in recent years to offer custom-branded 
microbrews for local bars that want to offer a distinctive tap and corporate events where 
a custom brew can be used to celebrate a big milestone. Each of these custom orders fall 
into one of two categories: Standard jobs include the brew and basic package design, 
and Premium jobs include customizable brew and enhanced package design with custom 
designs and upgraded foil labels. Sláinte’s management has begun tracking the costs asso-
ciated with each of these custom orders with job cost sheets that include materials, labor, 
and overhead allocation. You have been tasked with helping evaluate the costs for these 
custom jobs.

Data: Lab 7-1 Slainte Job Costs.zip - 26KB Zip / 30KB Excel

Lab 7-1 Example Output
By the end of this lab, you will create a dashboard that will let you explore job cost variance. 
While your results will include different data values, your work should look similar to this:

Microsoft | Power BI Desktop

Microsoft Excel

LAB 7-1M Example Job Cost Dashboard in Power BI Desktop
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Lab 7-1 Part 1 Calculate Revenues and Costs
Before you begin the lab, you should create a new blank Word document where you will 
record your screenshots and save it as Lab 7-1 [Your name] [Your email address].docx.

All of the data revolves around the job cost records, but you are only given the com-
ponents, such as quantity and amount. Before you build your dashboard, you will need to 
calculate the aggregate values for category costs, including the budgeted and actual direct 
materials, direct labor, overhead costs, and profit.

Tableau | Desktop

Tableau Software, Inc. All rights reserved.

LAB 7-1T Example Job Cost Dashboard in Tableau Desktop

Microsoft | Power BI Desktop

 1. Open Power BI Desktop and connect to your data:

 a. Click Home > Get Data > Excel.

 b. Browse to find the Lab 7-1 Slainte Job Costs.xlsx file and click Open.

 c. Check all of the tables and click Load.

 d. Click Modeling > Manage relationships to verify that the tables loaded 
correctly. For example, if you see an issue with the relationship between 
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 b. Favorable Profit Margin = IF([Actual Profit Margin]<=[Target Profit 
Margin],“#F28E2B”,“#4E79A7”)

 7. Scroll your field list to show your new calculated values and  Take a 
screenshot (label it 7-1MA). Note: Your report should still be blank at this 
point.

 8. Save your file as Lab 7-1 Slainte Job Costs.pbix. Answer the questions for 
this part and then continue to next part.

Tableau | Desktop

 1. Open Tableau Desktop and connect to your data:

 a. Click Connect to Data > Microsoft Excel.

 b. Browse to find the Lab 7-1 Slainte Job Costs.xlsx file and click Open.

 c. Drag the Job_Orders table to the data model panel, then connect the 
Customers, Time_Record, Material_Requisition, and Job_Rates tables to 
right of it.

 d. Finally, drag the Employees table to the right of the Time_Record 
table.

 2. Rename Sheet 1 to Job Composition and edit the following data types:

 a. For all Job No fields (3 total), right-click each and choose Convert to 
Dimension.

 3. Next, create calculated fields for the following category subtotals that you 
will include in your graphs and tables. Click Analysis > Create Calculated 
Field and create each of the following six fields (name: formula):

 a. Actual Revenue: SUM([Job Revenue])

 b. Actual DM Cost: SUM([Material Cost])

 c. Actual DL Cost: SUM([Hours]*[Direct Labor Rate])

 d. Actual OH Cost: SUM([Hours]*[Overhead Rate])

 e. Actual Profit: [Actual Revenue]-[Actual DL Cost]-[Actual DM Cost]-
[Actual OH Cost]

 f. Actual Profit Margin: [Actual Profit]/[Actual Revenue]

 4. To enable benchmarks for comparison, add the following calculated fields 
for the budgeted amounts:

 a. Budgeted DM Cost = SUM([Job Budgeted DM Cost])

 b. Budgeted DL Cost = SUM([Job Budgeted Hours])*SUM([Direct_La-
bor_Rate])

 c. Budgeted OH Cost = SUM([Job Budgeted Hours])*SUM([Overhead 
Rate])

 d. Budgeted Profit = [Actual Revenue]-[Budgeted DL Cost]-[Budgeted DM 
Cost]-[Budgeted OH Cost]

 5. To enable the use of color on your graphs to show favorable and unfavorable 
analyses, create some additional calculated fields based on IF . . . THEN . . . 

First Pages

356

ric44907_ch07_334-403.indd 356 07/29/21  09:58 AM

Lab 7-1 Part 1 Calculate Revenues and Costs
Before you begin the lab, you should create a new blank Word document where you will 
record your screenshots and save it as Lab 7-1 [Your name] [Your email address].docx.

All of the data revolves around the job cost records, but you are only given the com-
ponents, such as quantity and amount. Before you build your dashboard, you will need to 
calculate the aggregate values for category costs, including the budgeted and actual direct 
materials, direct labor, overhead costs, and profit.

Tableau | Desktop

Tableau Software, Inc. All rights reserved.

LAB 7-1T Example Job Cost Dashboard in Tableau Desktop

Microsoft | Power BI Desktop

 1. Open Power BI Desktop and connect to your data:

 a. Click Home > Get Data > Excel.

 b. Browse to find the Lab 7-1 Slainte Job Costs.xlsx file and click Open.

 c. Check all of the tables and click Load.

 d. Click Modeling > Manage relationships to verify that the tables loaded 
correctly. For example, if you see an issue with the relationship between 
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Lab 2-7 Part 2 Objective Questions (LO 2-2, 2-3)

OQ1. What do you notice about the TRAN_AMT for transactions with 
TRAN_TYPE “P”?

OQ2. What do you notice about the TRAN_AMT for transactions with 
TRAN_TYPE “R”? 

OQ3. What do “P” type transactions and “R” type transactions represent? 

Lab 2-7 Part 2 Analysis Questions (LO 2-2, 2-3)

AQ1. Compare and Contrast: Compare the methods for previewing data in the tables 
in Tableau Prep versus Microsoft Power BI. Which method is easier to interact 
with?

AQ2. Compare and Contrast: Compare the methods for identifying data types in each 
table in Tableau Prep versus Microsoft Power BI. Which method is easier to 
interact with?

AQ3. Compare and Contrast: Compare viewing the data distribution and filtering data 
in Tableau Prep’s Clean step to Microsoft Power BI’s Data Profiling options. 
Which method is easier to interact with?

Lab 2-7 Submit Your Screenshot Lab Document
Verify that you have answered any questions your instructor has assigned, then upload your 
screenshot lab document to Connect or to the location indicated by your instructor.

Lab Note: The tools presented in this lab periodically change. Updated instructions, if appli-
cable, can be found in the eBook and lab walkthrough videos in Connect.

Case Summary: You are a brand-new analyst and you just got assigned to work on the 
Dillard’s account. So far you have analyzed the ER Diagram to gain a bird’s-eye view of all 
the different tables and fields in the database, and you have explored the data in each table 
to gain a glimpse of sample values from each field and how they are all formatted. You also 
gained a little insight into the distribution of sample values across each field, but at this 
point you are ready to dig into the data a bit more. In the previous comprehensive labs, you 
connected to full tables in Tableau or Power BI to explore the data. In this lab, instead of 
connecting to full tables, we will write a SQL query to pull only a subset of data into Tableau 
or Excel. This tactic is more effective when the database is very large and you can derive 
insights from a sample of the data. We will analyze 5 days’ worth of transaction data from 
September 2016. In this lab we will look at the distribution of transactions across different 
states in order to get to know our data a little better.

Data: Dillard’s sales data are available only on the University of Arkansas Remote 
 Desktop (waltonlab.uark.edu). See your instructor for login credentials.

Lab 2-8 Example Output
By the end of this lab, you will create a dashboard that will let you explore financial senti-
ment along many dimensions for SP100 companies. While your results will include differ-
ent data values, your work should look similar to this:

Lab 2-8  Comprehensive Case: Preview a Subset of Data in 
Excel, Tableau Using a SQL Query—Dillard’s
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Data Analytics for Accounting, 3e 
Content Updates

General Updates for the 3rd Edition
	 •	 Color coded multi-track labs now emphasize two tracks: The green Microsoft Track 

(including Excel, Power Query, and Power BI) and blue Tableau Track (including 
Tableau Prep Builder and Tableau Desktop).

	 •	 Added additional End-of-Chapter Multiple Choice Questions throughout the text 
that are auto-graded in Connect.

	 •	 Significantly revised many End-of-Chapter Problems for availability and auto-grading 
within Connect. Analysis Problems in Connect are manually graded.

	 •	 Linked chapter content to lab content using Lab Connections within the chapter content.

Chapter by Chapter Updates
Specific chapter changes for Data Analytics for Accounting, 3e are as follows:

Chapter 1
	 •	 Added new opening vignette regarding a recent IMA survey of finance and 

accounting professionals and their use of Big Data and Data Analytics.
	 •	 Added discussion on how analytics are used in auditing, tax, and management accounting.
	 •	 Included introduction to the variety of analytics tools available and explanation of 

dual tracks for labs including Microsoft Track and Tableau Track.
	 •	 Added “Data Analytics at Work” box feature: What Does an Analyst Do at a Big 

Four Accounting Firm.
	 •	 Added six new Connect-ready problems.
	 •	 Implemented lab changes:
	 •	 All-new tool connections in Lab 1-5.
	 •	 Revised Labs 1-0 to 1-4.

Chapter 2
	 •	 Edited opening vignette to include current examples regarding data privacy and ethics.
	 •	 Added a discussion on ethical considerations related to data collection and use.
	 •	 Added exhibit with potential external data sources to address accounting questions.
	 •	 Expanded the data extraction section to first include data identification, including 

the use of unstructured data.
	 •	 Added “Data Analytics at Work” box feature: Jump Start Your Accounting Career 

with Data Analytics Knowledge.
	 •	 Added six new Connect-ready problems.
	 •	 Implemented lab changes:
	 •	 Revised Labs 2-1 to 2-8.
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Chapter 3
	 •	 Refined the discussion on diagnostic analytics.
	 •	 Improved the discussion on the differences between qualitative and quantitative 

data and the discussion of the normal distribution.
	 •	 Refined the discussion on the use of regression as an analytics tool.
	 •	 Added examples of time series analysis in the predictive analytics section.
	 •	 Added “Data Analytics at Work” box feature: Big Four Invest Billions in Tech, 

Reshaping Their Identities as Professional Services Firm with a Technology Core.
	 •	 Added six new Connect-ready problems.
	 •	 Implemented lab changes:
	 •	 All-new cluster analysis in Lab 3-2.
	 •	 Revised Labs 3-1, 3-3 to 3-6.

Chapter 4
	 •	 Added discussion of statistics versus visualizations using Anscombe’s quartet.
	 •	 Updated explanations of box plots and Z-scores.
	 •	 Added “Data Analytics at Work” box feature: Data Visualization: Why a Picture Can 

Be Worth a Thousand Clicks.
	 •	 Added six new Connect-ready problems.
	 •	 Implemented lab changes:
	 •	 All-new dashboard in Lab 4-3.
	 •	 Revised Labs 4-1, 4-2, 4-4, 4-5.

Chapter 5
	 •	 Improved and clarified content to match the focus on descriptive, diagnostic, predictive, 

and prescriptive analytics.
	 •	 Added “Data Analytics at Work” box feature: Citi’s $900 Million Internal Control 

Mistake: Would Continuous Monitoring Help?
	 •	 Added six new Connect-ready problems.
	 •	 Implemented lab changes:
	 •	 Revised Labs 5-1 to 5-5.

Chapter 6
	 •	 Clarified chapter content to match the focus on descriptive, diagnostic, predictive, 

and prescriptive analytics.
	 •	 Added “Data Analytics at Work” box features: Do Auditors Need to Be Programmers?
	 •	 Added six new Connect-ready problems.
	 •	 Implemented lab changes:
	 •	 Major revisions to Labs 6-1 to 6-5.

Chapter 7
	 •	 Added new exhibit and discussion that maps managerial accounting questions to 

data approaches.
	 •	 Added “Data Analytics at Work” box feature: Maximizing Profits Using Data Analytics
	 •	 Added five new Connect-ready problems.
	 •	 Implemented lab changes:
	 •	 All-new job cost, balanced scorecard, and time series dashboards in Lab 7-1, 7-2, 7-3.
	 •	 Revised Lab 7-4, 7-5.
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xiv   Key Features

Chapter 8
	 •	 Added new exhibit and discussion that maps financial statement analysis questions 

to data approaches.
	 •	 Added four new Connect-ready problems.
	 •	 Implemented lab changes:
	 •	 All-new sentiment analysis in Lab 8-4.
	 •	 Revised Labs 8-1 to 8-3.

Chapter 9
	 •	 Added new exhibit and discussion that maps tax questions to data approaches.
	 •	 Added four new Connect-ready problems.
	 •	 Implemented lab changes:
	 •	 Revised Labs 9-1 to 9-5.

Chapter 10
	 •	 Updated project chapter that evaluates different business processes, including the 

order-to-cash and procure-to-pay cycles, from different user perspectives with a 
choice to use the Microsoft track, the Tableau track, or both.

	 •	 Added extensive, all-new set of objective and analysis questions to assess analysis 
and learning.

Chapter 11
	 •	 Updated project chapter, estimating sales returns at Dillard’s with three question sets 

highlighting descriptive and exploratory analysis, hypothesis testing, and predictive 
analytics with a choice to use the Microsoft track, the Tableau track, or both.

	 •	 Added extensive, all-new set of objective and analysis questions to assess analysis 
and learning.
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Connect for Data Analytics  
for Accounting

With McGraw Hill Connect for Data Analytics for Accounting, your students receive proven 
study tools and hands-on assignment materials, as well as an adaptive eBook. Here are some 
of the features and assets available with Connect.

®

Proctorio: New remote proctoring and browser-locking capabilities, hosted by Proctorio within 
Connect, provide control of the assessment environment by enabling security options and 
verifying the identity of the student. Seamlessly integrated within Connect, these services allow 
instructors to control students’ assessment experience by restricting browser activity, recording 
students’ activity, and verifying students are doing their own work. Instant and detailed reporting 
gives instructors an at-a-glance view of potential academic integrity concerns, thereby avoiding 
personal bias and supporting evidence-based claims.

SmartBook 2.0: A personalized and adaptive learning tool used to maximize the learning 
experience by helping students study more efficiently and effectively. Smartbook 2.0 highlights 
where in the chapter to focus, asks review questions on the materials covered, and tracks the most 
challenging content for later review recharge. Smartbook 2.0 is available both online and offline.

Orientation Videos: Video-based tutorial assignments are designed to train students via 
an overview video followed by a quiz for each of the assignment types they will find in 
McGraw Hill Connect.

Multiple Choice Questions: The multiple choice questions from the end-of-chapter materials 
are assignable and auto-gradable in McGraw Hill Connect, with the option to provide stu-
dents with instant feedback on their answers and performance.

Discussion and Analysis Questions: We have added the Discussion and Analysis questions 
into McGraw Hill Connect as manually graded assignments for convenience of assignment 
organization. These can be utilized for small group or in-class discussion.
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Problems: Select problems from the text are auto-graded in McGraw Hill Connect. 
Manually graded analysis problems are also now available to ensure students are building 
an analytical skill set.

Color Coded Multi-Track Labs: Labs are assignable in McGraw Hill Connect as the green 
Microsoft Track (including Excel, Power Query, and Power BI) and blue Tableau Track 
(including Tableau Prep Builder and Tableau Desktop). 
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Students complete their lab work outside of Connect in the lab track selected by their 
professor. Students answer assigned lab questions designed to ensure they understood the 
key skills and outcomes from their lab work. Both auto-graded lab objective questions and 
manually graded lab analysis questions are assignable in Connect.

Comprehensive Cases: Comprehensive case labs are assignable in McGraw Hill Connect. 
Students work outside of Connect to complete the lab using the Dillard’s real-world Big 
Data set. Once students complete the comprehensive lab, they will go back into Connect 
to answer questions designed to ensure they completed the lab and understood the key 
skills and outcomes from their lab work.

Lab Walkthrough Videos: These author-led lab videos in McGraw Hill Connect explain 
how to access and use the tools needed to complete the processes essential to the labs. Lab 
videos improve student success and minimize student questions!

Author Lecture Videos: Lecture Videos assignable in McGraw Hill Connect teach each 
chapter’s core learning objectives and concepts through an author-developed, hands-on 
presentation, bringing the text content to life. The videos have the touch and feel of a live 
lecture, rather than a canned presentation, so you can learn at your own pace.

Writing Assignment: The Writing Assignment tool delivers a learning experience to help 
students improve their written communication skills and conceptual understanding. As an 
instructor you can assign, monitor, grade, and provide feedback on writing more efficiently 
and effectively in McGraw Hill Connect.

Test Bank: The test bank includes auto-graded multiple choice and true/false assessment 
questions. The test bank can be assigned directly within McGraw Hill Connect or exported 
from Test Builder.
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Affordable solutions, 
added value 
 
Make technology work for you with  
LMS integration for single sign-on access, 
mobile access to the digital textbook, 
and reports to quickly show you how 
each of your students is doing. And with 
our Inclusive Access program you can 
provide all these tools at a discount to 
your students. Ask your McGraw Hill 
representative for more information.

65%
Less Time
Grading

Laptop: McGraw Hill; Woman/dog: George Doyle/Getty Images

Checkmark: Jobalou/Getty ImagesPadlock: Jobalou/Getty Images

Instructors: Student Success Starts with You

Tools to enhance your unique voice
Want to build your own course? No problem. Prefer to use an  
OLC-aligned, prebuilt course? Easy. Want to make changes throughout  
the semester? Sure. And you’ll save time with Connect’s auto-grading too.

Solutions for  
your challenges
 
A product isn’t a solution. Real 
solutions are affordable, reliable, 
and come with training and 
ongoing support when you need 
it and how you want it. Visit www.
supportateverystep.com for videos 
and resources both you and your 
students can use throughout the 
semester.

Study made personal
Incorporate adaptive study resources like  
SmartBook® 2.0 into your course and help your  
students be better prepared in less time. Learn  
more about the powerful personalized learning 
experience available in SmartBook 2.0 at  
www.mheducation.com/highered/connect/smartbook
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Effective tools for efficient studying
Connect is designed to help you be more productive with simple, flexible, intuitive tools that maximize 
your study time and meet your individual learning needs. Get learning that works for you with Connect.

Everything you need in one place 
Your Connect course has everything you need—whether reading on 
your digital eBook or completing assignments for class, Connect makes 
it easy to get your work done.

“I really liked this 
app—it made it easy 
to study when you 
don't have your text-
book in front of you.”

- Jordan Cunningham,  
  Eastern Washington University

Study anytime, anywhere
Download the free ReadAnywhere app and access 
your online eBook, SmartBook 2.0, or Adaptive 
Learning Assignments when it’s convenient, even 
if you’re offline. And since the app automatically 
syncs with your Connect account, all of your work is 
available every time you open it. Find out more at  
www.mheducation.com/readanywhere 

Top: Jenner Images/Getty Images, Left: Hero Images/Getty Images, Right: Hero Images/Getty Images

Calendar: owattaphotos/Getty Images

Students: Get Learning that Fits You

Learning for everyone 
McGraw Hill works directly with Accessibility Services 
Departments and faculty to meet the learning needs 
of all students. Please contact your Accessibility 
Services Office and ask them to email  
accessibility@mheducation.com, or visit  
www.mheducation.com/about/accessibility  
for more information.
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