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is emeritus professor of accounting
at Brigham Young University, Provo, Utah. He received his BS and
MS degrees from Brigham Young University and his DBA degree
from Indiana University.

As a certified public accountant, Professor Garrison has been
involved in management consulting work with both national
and regional accounting firms. He has published articles in The
Accounting Review, Management Accounting, and other professional

journals. Innovation in the classroom has earned Professor Garrison the Karl G. Maeser
Distinguished Teaching Award from Brigham Young University.

Accountants.

has taught at INSEAD in France and
the Hong Kong Institute of Science and Technology and is emeritus
professor of accounting at the University of Washington. Currently,
he is the Accounting Circle Professor of Accounting, Fox School of
Business, Temple University.

He received his BA degree from the University of Washington
and MBA and PhD degrees from Stanford University. A Certified
Management Accountant, he was awarded a Certificate of
Distinguished Performance by the Institute of Certified Management

Professor Noreen has served as associate editor of The Accounting Review and the
Journal of Accounting and Economics. He has numerous articles in academic journals
including: the Journal of Accounting Research; The Accounting Review; the Journal
of Accounting and Economics; Accounting Horizons; Accounting, Organizations and
Society; Contemporary Accounting Research; the Journal of Management Accounting
Research; and the Review of Accounting Studies.

Professor Noreen has won a number of awards from students for his teaching.
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Journal of Information Systems, Cost Management; Strategic Finance; the Journal of
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Balanced Scorecard” won the 2003 International Federation of Accountants’ Articles of
Merit competition, and his articles “Using Six Sigma to Improve the Finance Function”
and “Lean Accounting: What’s It All About?” were awarded the Institute of Management
Accountants’ Lybrand Gold and Silver Medals in 2005 and 2006. He has received Miami
University’s Richard T. Farmer School of Business Teaching Excellence Award.

Prior to joining the faculty at Miami University, Professor Brewer was employed as an
auditor for Touche Ross in the firm’s Philadelphia office. He also worked as an internal
audit manager for the Board of Pensions of the Presbyterian Church (U.S.A.).



For centuries, the lighthouse has provided guidance and safe
passage for sailors. Similarly, Garrison/Noreen/Brewer has
successfully guided millions of students through managerial
accounting, lighting the way and helping them sail smoothly through
the course.

Decades ago, lighthouses were still being operated manually. In
these days of digital transformation, lighthouses are run using
automatic lamp changers and other modern devices. In much the
same way, Garrison/Noreen/Brewer has evolved over the years.
Today, the Garrison book not only guides students—accounting
majors and other business majors alike—safely through the
course but is enhanced by a number of powerful tools to augment
student learning and increase student motivation. Connect,
which includes adaptive and interactive study features such
as SmartBook, Concept Overview Videos, Auto-Graded Excel
Simulations, and Guided Examples, as well as a repository of
additional resources tied directly to the text, will improve students’
engagement in and and out of class, help them maximize their
study time, and make their learning experience more enjoyable.
Animated, narrated Concept Overview Videos for each learning
objective teach the core concepts of the text with auto-graded
knowledge-check questions, and animated, narrated Guided
Examples connected to practice exercises provide a step-by-step
walk through of a similar exercise, assisting students when
they need it most. Excel Simulations provide the student the
opportunity to learn valuable Excel skills while solving problems
specific to the text pedagogy.

Just as the lighthouse continues to provide reliable guidance to
seafarers, the Garrison/Noreen/Brewer book continues its tradition
of leading the way and helping students sail successfully through
managerial accounting by always focusing on three important
qualities: relevance, accuracy, and clarity.

| am a big fan of this book.
I have taught this course
with a few other books and
this book does the best
job tying all the concepts
together. When asked |
always refer to this book as
being superior to the other
books that | have used.

Garrison truly is the gold
standard of managerial
accounting texts.

Pamela Rouse,
Butler University

Christopher O’Byrne,
Cuyamaca College

Garrison is clearly
the best managerial
accounting text available.

Carleton Donchess,
Bridgewater State University

| have always liked
this textbook in my
over 20 years of
teaching Accounting.

It is quite readable and
comprehensive and the
end-of-chapter material is
quite effective.”

Rama Ramamurthy,
Georgetown University




Garrison does a superior job
of introducing Managerial
Accounting and necessary

management skills. In
addition, the textbook
discusses the crucial topics of
why managerial accounting
matters to one’s career, ethics,
and social responsibility.

Ann K. Brooks,
University of New Mexico

The authors have done a great
job explaining managerial
accounting concepts and
providing real-world examples
that students can relate to.

Stephen Benner,
Eastern lllinois University

It provides simple and clear
explanations of the concepts
with easy to follow examples.

It is ideal for undergraduate
and graduate level accounting

students.

Rong Huang,
Baruch College

The Garrison [text] is clearly
the best written managerial
accounting book that | have
reviewed. The examples
throughout the chapter would
enable a student to use this
book and learn managerial
accounting in an on-line or
hybrid class.

Edna Mitchell,
Polk State College

REI_EVANCE Every effort is made to help students

relate the concepts in this book to the decisions made by working
managers. In the sixteenth edition, the authors have added 13
new Integration Exercises that help students learn to think
like managers. These exercises link learning objectives across
chapters in ways that enable students to grasp how managerial
accounting “all fits together” to provide enhanced managerial
insights. New and revised In Business boxes throughout the book
link chapter concepts to pertinent real-world examples. Service
industry references appear throughout the chapter narrative and
end-of-chapter material to provide students with relevant context
for the material they are learning.

ACCU RACY The Garrison book continues to set the

standard for accurate and reliable material in its sixteenth
edition. With each revision, the authors evaluate the book and
its supplements in their entirety, working diligently to ensure that
the end-of-chapter material, solutions manual, and test bank are
consistent, current, and accurate.

CLARITY Generations of students have praised Garrison
for the friendliness and readability of its writing, but that’s just the
beginning. In the sixteenth edition, the authors have rewritten
various chapters with input and guidance from instructors around
the country to ensure that teaching and learning from Garrison
remains as easy as it can be.

The authors’ steady focus on these three core elements has led to
tremendous results. Managerial Accounting has consistently led
the market, being used by over two million students and earning
a reputation for reliability that other texts aspire to match.

viii Garrison Noreen Brewer



Ma nagerial Accou nting includes pedagogical elements that engage

and instruct students without cluttering the pages or interrupting student learning.
Garrison’s key pedagogical tools enhance and support students’ understanding of the
concepts rather than compete with the narrative for their attention.

NEW* Integration Exercises

We have added 13 new exercises (located in the back of the book) that integrate learning objectives across
chapters. These exercises will increase the students’ level of interest in the course because they forge the
connections across chapters. Rather than seeing each chapter as an isolated set of learning objectives,
students begin to see how “it all fits together” to provide greater managerial insight and more effective
planning, controlling, and decision making. The integration exercises also are tailor-made for flipping
the classroom because they offer challenging questions that require students to work in teams to derive
solutions that synthesize what they have learning throughout the semester.

Bconnect  The Foundational 15 |

Clopack Con roduc d  LO4-1,104-2,1L04-3,

oo The Foundational 15
Each chapter contains one Foundational 15 exercise
| that includes 15 “building-block” questions related
oo o to one concise set of data. These exercises can

be used for in-class discussion or as homework
assignments. They are found before the Exercises
and are available in Connect.

| like the “Foundational 15” and its integration of all the
chapter objectives into one problem that can be reviewed in class.

Melanie Anderson, Slippery Rock University

Concept Overview Videos

New for the 16th edition of Garrison, the Concept Overview Videos cover each learning objective through
narrated, animated presentations. Formerly Interactive Presentation, each Concept Overview Video has been
enhanced for improved accessibility, and includes both the visual animations and transcript to accommodate
all types of learners. The Concept Overview Videos also pause frequently to check for comprehension with
assignable, auto-graded Knowledge Check questions..



Process Costing

Costing the “Quicker-Picker-Upper”

can be spread uniformly across the number of cases of Bounty produced.
P&G uses a similar costing approach for many of its products such as
Tide detergent, Crest toothpaste, and Dawn dishwashing liquid. m

Source: Conversation with Brad Bays, formerly a Procter & Gamble financial executive,

154

CHAPTER 4

2 LEARNING OBJECTIVES
©n
; After studying Chapter 4, you should be able to:
m
(3 LO4-1 Record the flow of materials, labor,
L and overhead through a process.
- costing system.
(=]
I3} LO4-2 Compute the equivalent units of
c production using the weighted-
©n average method
LO4-3 Compute the cost per equivalent unit
using the weighted-average method.
© Krstoffer Tripplaar/Alomy
LO4-4 Assign costs to units using the
If you have ever spilled milk, there is a good chance that you used Bounty EEihtaaresaeinetioe
paper towels to clean up the mess. Procter & Gamble (P&G) manufactures LO4-5 Prepare a cost reconciliation report
Bounty in two main processing departments—Paper Making and Paper Con- using the weighted-average method.
verting. In the Papgr Making Department, wood pulp is conveneq into paper LO4-6 (Appendix 44) Compute the
and then spooled into 2,000 pound rolls. In the Paper Converting Depart- equivalent nits of prodiction using
ment, two of the 2,000 pound rolls of paper are simultaneously unwound the FIFO method.
into a machine that creates a two-ply paper towel that is decorated, perfo- oy X
rated, and embossed to create texture. The large sheets of paper towels that = (A ) QDD Gy
equivalent unit using the FIFO method.
emerge from this process are wrapped around a cylindrical cardboard core
measuring eight feet in length. Once enough sheets wrap around the core, LO4-8  (Appendix 4A) Assign costs to units
the eight foot roll is cut into individual rolls of Bounty that are sent down a using the FIFO method.
conveyor to be wrapped, packed, and shipped. LO4-9  (appendix 44) Prepare a cost
In this type of manufacturing environment, costs cannot be readiy traced to reconcillation report using the FIFO
individual rolls of Bounty; however, given the homogeneous nature of the prod- o
uct, the total costs incurred in the Paper Making Department can be spread
; ; " 9 Depariment can b€ sp LO4-10  (Appendix 48) Allocate service
uniformly across its output of 2,000 pound rolls of paper. Similarly, the total
i in the Paper Converting Department (including the cost of the department costs to operting
costs incurred in the Papef 9 Dep: 9 departments using the direct method.
2,000 pound rolls that are transferred in from the Paper Making Department)
LO4-11  (Appendix 4B) Allocate service depart-

ment costs to operating departments
using the step-down method.

Excellent coverage of the topics. Easy for

Opening Vignette

Each chapter opens with a Business Focus
feature that provides a real-world example
for students, allowing them to see how the
chapter’s information and insights apply to
the world outside the classroom. Learning
Objectives alert students to what they should
expect as they progress through the chapter.

| like how you engage the reader
with the “Business Focus” at the
beginning of the chapter.

Kathy Crusto-Way,
Tarrant County College

An excellent text that is
especially good for introductory
managerial accounting classes
because it is organized in a
logical topic development flow.

Elizabeth Widdison,
University of Washington, Seattle

students to read.

Sharon Bell,
The University of North Carolina at Pembroke
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In Business Boxes

JUNK FOOD GOES ON A HEALTH KICK
These helpful boxed features offer a glimpse S e e i e e U

as Red 40 and Yellow 5) and artificial flavors (such as Vanillin) from its more than 250 chocolate

|nto h oW rea | com pa n |es use th e mana g e r| a I products. The company plans to use Annatto (which comes from achiote trees) instead of arti-

ficial food colors and it intends to replace vanillin with natural vanilla flavor. While these natural
ingredients cost more, Nestlé says that it will not offset these higher material costs with higher

accou nt' n g con CeptS d |SCU Ssed Wlth | n th e prices. In addition to Nestlé, Mondelez International, the makers of Oreo cookies and Cadbury

chocolate, plans to reduce the saturated fat and sodium in its products by 10% by 2020.

c h a pte r. E a C h C h a pte r CO nta | n s m u |t| p | e Source: Annie Gasparro, “Nestle Bars Artificial Color, Flavors,” The Wall Street Journal., February 18, 2015, p. B
current examples.

MANAGERIAL
ACCOUNTING IN ACTION Prem Narayan and Bob Luchinni met to discuss the results of Bob’s analysis.

THE WRAP-UP . . .
Prem: Bob, everything you have shown me is pretty clear. I can see what impact the

ACOUSTIC sales manager’s suggestions would have on our profits. Some of those suggestions
co St are quite good and others are not so good. I am concerned that our margin of safety is

only 50 speakers. What can we do to increase this number?

Bob: Well, we have to increase total sales or decrease the break-even point or both.

Prem: And to decrease the break-even point, we have to either decrease our fixed
expenses or increase our unit contribution margin?

Bob: Exactly.

Prem: And to increase our unit contribution margin, we must either increase our selling
price or decrease the variable cost per unit?

Bob: Correct.

Prem: So what do you suggest?

Bob: Well, the analysis doesn’t tell us which of these to do, but it does indicate we have
a potential problem here.

Prem: If you don’t have any immediate suggestions, I would like to call a general meeting
next week to discuss ways we can work on increasing the margin of safety. I think every-
one will be concerned about how vulnerable we are to even small downturns in sales.

Managerial Accounting in Action Vignettes

These vignettes depict cross-functional teams working together in real-life
settings, working with the products and services that students recognize from
their own lives. Students are shown step-by-step how accounting concepts
are implemented in organizations and how these concepts are applied to
solve everyday business problems. First, “The Issue” is introduced through
a dialogue; the student then walks through the implementation process;
finally, “The Wrap-up” summarizes the big picture.

In-depth, clear coverage;
interesting updated examples
in the “In Business” boxes.

Natalie Allen,
Texas A&M University

Extremely well written with

great examples, including

the “Managerial in Action”
segments.

Loisanne Kattelman,
Weber State University



| Applying Excel mconnect
L04-2,104-3,L04-4,L04-5 T

E
al

End-of-Chapter Material

Managerial Accounting has earned a reputation for the
best end-of-chapter practice material of any text on the
market. Our problem and case material continues to
conform to AACSB recommendations and makes a great
- starting point for class discussions and group projects.
When Ray Garrison first wrote Managerial Accounting, he
started with the end-of-chapter material, then wrote the
narrative in support of it. This unique approach to textbook
authoring not only ensured consistency between the
end-of-chapter material and text content but also un-
derscored Garrison’s fundamental belief in the importance
of applying theory through practice. It is not enough for
students to read, they must also understand. To this day, the
guiding principle of that first edition remains, and Garrison’s
superior end-of-chapter material continues to provide
accurate, current, and relevant practice for students.

,,,,,,,,,,,,,,,,,,,

I Exercises B COMnnect

s @) through (1) abo

| Probiems mconnect

Strong integration
between chapter content
and end-of-chapter
exercises/problems.
Clearly written and well-
organized content.

Carleton Donchess,
Bridgewater State University

Garrison has the best
online material | have
ever seen.

Minna Yu, Monmouth

University
EmET

Xii Garrison Noreen Brewer



Utilizing the Icons

To reflect our service-based economy, the text is replete
with examples from service-based businesses. A helpful icon
distinguishes service-related examples in the text.

The IFRS icon highlights content that may be affected by the
impending change to IFRS and possible convergence between
U.S. GAAP and IFRS.

Ethics assignments and examples serve as a reminder that
good conduct is vital in business. Icons call out content that
relates to ethical behavior for students.

The writing icon denotes problems that require students to
use critical thinking as well as writing skills to explain their
decisions.

Author-Written Supplements

Unlike other managerial accounting texts, the book’s authors write the
major supplements such as the test bank and solution files, ensuring a
perfect fit between text and supplements.

Managerial Accounting

Guided Examples are one of
my students’ favorite features
in Connect. They use them
extensively to help with their
homework.

Amy Bentley, Tallahassee Community
College

| am a big proponent of
including Excel® in the course.
The students really need
practice with Excel and this
course really lends itself to
providing good problems they
can practice with.

Stacy Kline, Drexel University

Business Ethics are of
growing importance and the
coverage early in the book is

commendable.

Heminigild Mpundu,
University of Northern lowa

Sixteenth Edition



Assurance of Learning Ready
Many educational institutions today are focused on the notion of
assurance of learning, an important element of some accreditation
standards. Managerial Accounting, 16e, is designed specifically to support
your assurance of learning initiatives with a simple, yet powerful, solution.

Each question for Managerial Accounting, 16e, maps to a specific chapter
learning outcome/objective listed in the text. The reporting features of
Connect can aggregate student to make the collection and presentation
of assurance of learning data simple and easy.

AACSB Statement

McGraw-Hill Education is a proud corporate member of AACSB International.
Recognizing the importance and value of AACSB accreditation, we have
sought to recognize the curricula guidelines detailed in AACSB standards
for business accreditation by connecting selected questions in Managerial
Accounting, 16e, to the general knowledge and skill guidelines found in the
AACSB standards. The statements contained in Managerial Accounting, 16e,
are provided only as a guide for the users of this text. The AACSB leaves
content coverage and assessment clearly within the realm and control of
individual schools, the mission of the school, and the faculty. The AACSB does
also charge schools with the obligation of doing assessment against their own
content and learning goals. While Managerial Accounting, 16e, and its teaching
package make no claim of any specific AACSB qualification or evaluation, we
have, within Managerial Accounting, 16e, tagged questions according to the
six general knowledge and skills areas. The labels or tags within Managerial
Accounting, 16e, are as indicated. There are, of course, many more within
the test bank, the text, and the teaching package which might be used as a
“standard” for your course. However, the labeled questions are suggested for
your consideration.




Sixteenth Edition

Faculty feedback helps us continue to improve Managerial Accounting. In response to reviewer suggestions, the

authors have made the following changes to the text:

« We split the job-order costing chapter into two chapters to improve the students’ ability to understand the material
and to give professors greater flexibility in choosing how to cover the material.

» We reviewed all end-of-chapter exercises and problems and revised them as appropriate to better function within

Connect.

« We added 13 Integration Exercises in the back of the book to help students connect the concepts. These exercises
are suitable for both a flipped classroom model and in-class active learning environment as they engage students

and encourage critical thinking.

« In-Business boxes are updated throughout to provide relevant and current real-world examples for use in
classroom discussion and to support student understanding of key concepts as they read through a chapter.

Prologue

The Prologue has added coverage of the CGMA exam
and an updated summary of the CMA exam content
specifications.

Chapter 1

The high-low method has been removed from this chapter.
We added an exhibit to visually depict product and period
cost flows. We also made various changes to further
emphasize the chapter’s unifying theme of different cost
classifications for different purposes. We have created 11
new end-of-chapter exercises/problems.

Chapter 2
This is a new chapter that explains how to use a job-
order costing system to calculate unit product costs. It

describes how to use plantwide and multiple overhead
rates to apply overhead costs to individual jobs. The
chapter has a strong managerial accounting orientation
because it looks at how job-order costing systems serve
the needs of internal managers.

Chapter 3

This is a new chapter that explains how job-order
costing systems can be used to determine the value of
ending inventories and cost of goods sold for external
reporting purposes. The chapter has a strong financial
accounting orientation because it uses journal entries
and T-accounts to explain the flow of costs in a job-order
costing system. The chapter also has a new appendix
that uses Microsoft Excel® to explain the flow of costs in
a job-order costing system.



Chapter 4

We revised the text in the main body of the chapter and
Appendix 4A to better highlight the key concepts
and steps needed to perform the weighted-average
and FIFO process costing calculations. We also revised
the first few paragraphs of Appendix 4B to better clarify
its purpose and to better distinguish that purpose from
the intent of the service department cost allocation
coverage that appears later in the book.

Chapter 5

We added a new appendix that explains how to
analyze mixed costs using the high-low method and
the least-squares regression method.

Chapter 6

We added new text that better highlights this chapter’s
reliance on actual costing and contrasts it with the job-
order costing chapters’ reliance on normal costing.

Chapter 7
This chapter has a new appendix titled Time-Driven
Activity-Based Costing: A Microsoft Excel-Based
Approach.

Chapter 8
The end-of-chapter materials include three new
exercises/problems (8-17, 8-18, and 8-27).

Chapter 9
We revised numerous end-of-chapter exercises and
problems to better align them with Connect.

Chapter 10

We overhauled Appendix 10B to introduce students
to a Microsoft Excel-based approach for creating an
income statement using standard costing.

Chapter 11
This chapter includes four new In Business boxes.

Chapter 12

We revised the front-end of the chapter to better
highlight the six key concepts that provide the
foundation for effective decision making. We also
revised the end-of-chapter exercises and problems
to better dovetail with Connect and streamlined the
coverage of sell or process further decisions to aid
student comprehension. In addition, we relocated
the Pricing appendix to this chapter and added new
coverage of customer latitude and pricing and value-
based pricing.

Chapter 13

We revised many end-of-chapter exercises and
problems and extensively revised the formatting
within Connect throughout all the chapters, (not just
Chapter 13) to allow students greater flexibility for
alternate methods of approaching a problem, such as
performing net present value calculations.

Chapter 14
We added three new In Business hoxes.

Chapter 15
We added four new In Business boxes.
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Connect’s Impact on Retention Rates,

McGraw-Hill Connect® Pass Rates, and Average Exam Scores
Learn Without Limits 100
Connect is a teaching and learning platform 20
that is proven to deliver better results for 70
students and instructors. 60

A

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

A

effective.
0
Retention Rates Course Pass Rates Average Exam Scores
73% of instructors who use e ot -}h\c
Connect require it; instructor _ . .
. . . o Using Connect improves retention
satisfaction increases by 28% rates by 19.8%, passing rates by

when Connect is required. 12.7%, and exam scores by 9.1%.

Impact on Final Course Grade Distribution

l \ n a | yt i C S without Connect with Connect
. ®
Connect Insight
aht s Conect 24 B
Connect Insight is Connect’s new one-of-a-

kind visual analytics dashboard—now available 20.9% C
for both instructors and students—that

provides at-a-glance information regarding 11.5% D

student performance, which is immediately actionable.

By presenting assignment, assessment, and topical 15.4% F

performance results together with a time metric that

is easily visible for aggregate or individual results, Connect i
Insight gives the user the ability to take a just-in-time approach Students can view

to teaching and learning, which was never before available. their results for any
Connect Insight presents data that empowers students and

helps instructors improve class performance in a way that is
efficient and effective.

Connect course.

Mobile

Connect’s new, intuitive mobile interface gives students
and instructors flexible and convenient, anytime—anywhere
access to all components of the Connect platform.
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Education Adaptive products. @
SmartBook"
ma rt 00 % of students reported SmartBook to
. 95 ’ be a more effective way of reading
Proven to help students improve grades and material.

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
tablets, SmartBook puts learning at the student’s
fingertips—anywhere, anytime.

of students want to use the Practice
Quiz feature available within
SmartBook to help them study.

of students reported having
reliable access to off-campus wifi.

90% of students say they would purchase
SmartBook over print alone.
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Suggestions from professors, students, and the professional accounting community continue
to drive the excellence and refinement of each edition of this book. Each of those who have
offered comments and suggestions has our immense gratitude and thanks.

The efforts of many people are needed to continually refine a text and maintain its excellence.
Among these people are the reviewers and consultants who point out areas of concern,
cite areas of strength, and make recommendations for change. In this regard, the following
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Managerial Accounting:
An Overview

Managerial Accounting: It’s More Than Just
Crunching Numbers
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“Creating value through values” is the credo of today’s management
accountant. It means that management accountants should maintain an
unwavering commitment to ethical values while using their knowledge
and skills to influence decisions that create value for organizational stake-
holders. These skills include managing risks and implementing strategy
through planning, budgeting and forecasting, and decision support.
Management accountants are strategic business partners who under-
stand the financial and operational sides of the business. They report
and analyze financial as well as nonfinancial measures of process perfor-
mance and corporate social performance. Think of these responsibilities
as relating to profits (financial statements), processes (customer focus and
satisfaction), people (employee learning and satisfaction), and the planet
(environmental stewardship). B

Source: Conversation with Jeff Thomson, president and CEO of the Institute of Management Accountants.
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Prologue

I What Is Managerial Accounting?

he prologue explains why managerial accounting is important to

the future careers of all business students. It begins by answering two questions:

(1) What is managerial accounting? and (2) Why does managerial accounting

matter to your career? It concludes by discussing six topics—ethics, strategic
management, enterprise risk management, corporate social responsibility, process man-
agement, and leadership—that define the business context for applying the quantitative
aspects of managerial accounting.

Many students enrolled in this course will have recently completed an introductory
financial accounting course. Financial accounting is concerned with reporting financial
information to external parties, such as stockholders, creditors, and regulators. Managerial
accounting is concerned with providing information to managers for use within the orga-
nization. Exhibit P-1 summarizes seven key differences between financial and managerial
accounting. It recognizes that the fundamental difference between financial and managerial
accounting is that financial accounting serves the needs of those outside the organization,
whereas managerial accounting serves the needs of managers employed inside the organi-
zation. Because of this fundamental difference in users, financial accounting emphasizes
the financial consequences of past activities, objectivity and verifiability, precision, and

EXHIBIT P-1
Comparison of Financial and
Managerial Accounting

Accounting
* Recording
¢ Estimating Financial and
¢ Organizing Operational Data

* Summarizing

Financial Managerial
Accounting Accounting
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companywide performance, whereas managerial accounting emphasizes decisions affect-
ing the future, relevance, timeliness, and segment performance. A segment is a part or
activity of an organization about which managers would like cost, revenue, or profit data.
Examples of business segments include product lines, customer groups (segmented by age,
ethnicity, gender, volume of purchases, etc.), geographic territories, divisions, plants, and
departments. Finally, financial accounting is mandatory for external reports and it needs to
comply with rules, such as generally accepted accounting principles (GAAP) and interna-
tional financial reporting standards (IFRS), whereas managerial accounting is not manda-
tory and it does not need to comply with externally imposed rules.

As mentioned in Exhibit P-1, managerial accounting helps managers perform three
vital activities—planning, controlling, and decision making. Planning involves establish-
ing goals and specifying how to achieve them. Controlling involves gathering feedback
to ensure that the plan is being properly executed or modified as circumstances change.
Decision making involves selecting a course of action from competing alternatives. Now
let’s take a closer look at these three pillars of managerial accounting.

Planning

Assume that you work for Procter & Gamble (P&G) and that you are in charge of
the company’s campus recruiting for all undergraduate business majors. In this example,
your planning process would begin by establishing a goal such as: our goal is to recruit
the “best and brightest” college graduates. The next stage of the planning process would
require specifying how to achieve this goal by answering numerous questions such as:

e How many students do we need to hire in total and from each major?

e What schools do we plan to include in our recruiting efforts?

e Which of our employees will be involved in each school’s recruiting activities?

e When will we conduct our interviews?

e How will we compare students to one another to decide who will be extended job offers?
o What salary will we offer our new hires? Will the salaries differ by major?

e How much money can we spend on our recruiting efforts?

As you can see, there are many questions that need to be answered as part of the plan-
ning process. Plans are often accompanied by a budget. A budget is a detailed plan for
the future that is usually expressed in formal quantitative terms. As the head of recruiting
at P&G, your budget would include two key components. First, you would have to work
with other senior managers inside the company to establish a budgeted amount of total
salaries that can be offered to all new hires. Second, you would have to create a budget
that quantifies how much you intend to spend on your campus recruiting activities.

THE FINANCIAL SIDE OF RUNNING A COMMUNITY THEATRE

Formulating plans and creating budgets is an important part of running a community theater.
For example, the Manatee Players is a theater group from Bradenton, Florida, that has seen
its annual operating budget grow from $480,000 to $1.5 million over the last 10 years. The
theater’s ticket sales cover about 77% of its operating costs, with additional financial support
coming from individual and corporate donors.

In additional to managing its revenues, the theater also seeks to control its costs in various
ways—such as saving $3,000 per year by bringing the production of its programs in-house.
Rather than promoting individual shows, the group has decided to focus its marketing dollars on
touting the entire season of shows. It also shifted a portion of its marketing budget away from
traditional methods to more cost-effective social-media outlets.

Source: Kevin Brass, “Let’s Put on a Show,” The Wall Street Journal, November 3, 2014, p. D7.
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Controlling

Once you established and started implementing P&G’s recruiting plan, you would tran-
sition to the control process. This process would involve gathering, evaluating, and
responding to feedback to ensure that this year’s recruiting process meets expectations.
It would also include evaluating the feedback in search of ways to run a more effective
recruiting campaign next year. The control process would involve answering questions
such as:

e Did we succeed in hiring the planned number of students within each major and at
each school?

e Did we lose too many exceptional candidates to competitors?

e Did each of our employees involved in the recruiting process perform satisfactorily?

e Is our method of comparing students to one another working?

e Did the on-campus and office interviews run smoothly?

o Did we stay within our budget in terms of total salary commitments to new hires?

e Did we stay within our budget regarding spending on recruiting activities?

As you can see, there are many questions that need to be answered as part of the con-
trol process. When answering these questions your goal would be to go beyond simple
yes or no answers in search of the underlying reasons why performance exceeded or
failed to meet expectations. Part of the control process includes preparing performance
reports. A performance report compares budgeted data to actual data in an effort to
identify and learn from excellent performance and to identify and eliminate sources of
unsatisfactory performance. Performance reports can also be used as one of many inputs
to help evaluate and reward employees.

Although this example focused on P&G’s campus recruiting efforts, we could have
described how planning enables FedEx to deliver packages across the globe overnight,
or how it helped Apple develop and market the iPad. We could have discussed how the
control process helps Pfizer, Eli Lilly, and Abbott Laboratories ensure that their phar-
maceutical drugs are produced in conformance with rigorous quality standards, or how
Kroger relies on the control process to keep its grocery shelves stocked. We also could
have looked at planning and control failures such as Takata’s recall of more than 30 mil-
lion defective driver-side air bags installed by a variety of automakers such as Honda,
Ford, Toyota, and Subaru. In short, all managers (and that probably includes you some-
day) perform planning and controlling activities.

Decision Making

Perhaps the most basic managerial skill is the ability to make intelligent, data-driven
decisions. Broadly speaking, many of those decisions revolve around the following
three questions. What should we be selling? Who should we be serving? How should we
execute? Exhibit P-2 provides examples of decisions pertaining to each of these three
categories.

The left-hand column of Exhibit P-2 suggests that every company must make deci-
sions related to the products and services that it sells. For example, each year Procter &
Gamble must decide how to allocate its marketing budget across numerous brands that
each generates over $1 billion in sales as well as other brands that have promising growth
potential. Mattel must decide what new toys to introduce to the market. Southwest Airlines
must decide what ticket prices to establish for each of its thousands of flights per day.
General Motors must decide whether to discontinue certain models of automobiles.

The middle column of Exhibit P-2 indicates that all companies must make deci-
sions related to the customers that they serve. For example, Sears must decide how to
allocate its marketing budget between products that tend to appeal to male versus female
customers. FedEx must decide whether to expand its services into new markets across
the globe. Hewlett-Packard must decide what price discounts to offer corporate clients
that purchase large volumes of its products. A bank must decide whether to discontinue
customers that may be unprofitable.
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EXHIBIT P-2
Examples of Decisions

What should we be selling? Who should we be serving? How should we execute?
What products and services Who should be the focus of our How should we supply our
should be the focus of our marketing efforts? parts and services?
marketing efforts?

What new products and Who should we start How should we expand our
services should we offer? serving? capacity?

What prices should we charge Who should pay price premiums  How should we reduce our
for our products and services? or receive price discounts? capacity?

What products and services Who should we stop How should we improve our
should we discontinue? serving? efficiency and effectiveness?

The right-hand column of Exhibit P-2 shows that companies also make decisions
related to how they execute. For example, Boeing must decide whether to rely on outside
vendors such as Goodrich, Saab, and Rolls-Royce to manufacture many of the parts used
to make its airplanes. Cintas must decide whether to expand its laundering and cleaning
capacity in a given geographic region by adding square footage to an existing facility or
by constructing an entirely new facility. In an economic downturn, a manufacturer might
have to decide whether to eliminate one 8-hour shift at three plants or to close one plant.
Finally, all companies have to decide among competing improvement opportunities. For
example, a company may have to decide whether to implement a new software system, to
upgrade a piece of equipment, or to provide extra training to its employees.

This portion of the chapter has explained that the three pillars of managerial account-
ing are planning, controlling, and decision making. This book helps prepare you to
become an effective manager by explaining how to make intelligent data-driven deci-
sions, how to create financial plans for the future, and how to continually make progress
toward achieving goals by obtaining, evaluating, and responding to feedback.

Why Does Managerial Accounting Matter to Your Career?

Many students feel anxious about choosing a major because they are unsure if it will pro-
vide a fulfilling career. To reduce these anxieties, we recommend deemphasizing what you
cannot control about the future; instead focusing on what you can control right now. More
specifically, concentrate on answering the following question: What can you do now to
prepare for success in an unknown future career? The best answer is to learn skills that will
make it easier for you to adapt to an uncertain future. You need to become adaptable!
Whether you end up working in the United States or abroad, for a large corporation, a
small entrepreneurial company, a nonprofit organization, or a governmental entity, you’ll
need to know how to plan for the future, how to make progress toward achieving goals,
and how to make intelligent decisions. In other words, managerial accounting skills are
useful in just about any career, organization, and industry. If you commit energy to this
course, you'll be making a smart investment in your future—even though you cannot
clearly envision it. Next, we will elaborate on this point by explaining how managerial
accounting relates to the future careers of business majors and accounting majors.

Business Majors

Exhibit P-3 provides examples of how planning, controlling, and decision making affect
three majors other than accounting—marketing, supply chain management, and human
resource management.
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EXHIBIT P-3
Relating Managerial Accounting to
Three Business Majors

Planning

Controlling

Decision
Making

Marketing

How much should
we budget for TV,
print, and Internet
advertising?

How many salespeo-
ple should we plan to
hire to serve a new
territory?

Is the budgeted price
cut increasing unit
sales as expected?

Are we accumulating
too much inventory
during the holiday
shopping season?

Should we sell our
services as one
bundle or sell them
separately?

Should we sell
directly to customers
or use a distributor?

Supply Chain
Management

How many units
should we plan
to produce next
period?

How much should
we budget for
next period’s utility
expense?

Did we spend more
or less than expected
for the units we actu-
ally produced?

Are we achieving our
goal of reducing the
number of defective
units produced?

Should we transfer
production of a com-
ponent part to an
overseas supplier?

Should we redesign
our manufacturing
process to lower
inventory levels?

Human Resource
Management

How much should
we plan to spend for
occupational safety
training?

How much should

we plan to spend on
employee recruitment
advertising?

Is our employee
retention rate
exceeding our goals?

Are we meeting our
goal of completing
timely performance
appraisals?

Should we hire an
on-site medical staff
to lower our health
care costs?

Should we hire
temporary workers
or full-time
employees?

The left-hand column of Exhibit P-3 describes some planning, controlling, and
decision-making applications in the marketing profession. For example, marketing
managers make planning decisions related to allocating advertising dollars across various
communication mediums and to staffing new sales territories. From a control standpoint,
they may closely track sales data to see if a budgeted price cut is generating an anticipated
increase in unit sales, or they may study inventory levels during the holiday shopping
season so that they can adjust prices as needed to optimize sales. Marketing managers also
make many important decisions such as whether to bundle services together and sell them
for one price or to sell each service separately. They may also decide whether to sell prod-
ucts directly to the customer or to sell to a distributor, who then sells to the end consumer.

The middle column of Exhibit P-3 states that supply chain managers have to plan
how many units to produce to satisfy anticipated customer demand. They also need to
budget for operating expenses such as utilities, supplies, and labor costs. In terms of
control, they monitor actual spending relative to the budget, and closely watch opera-
tional measures such as the number of defects produced relative to the plan. Supply chain
managers make numerous decisions, such as deciding whether to transfer production of a
component part to an overseas supplier. They also decide whether to invest in redesigning
a manufacturing process to reduce inventory levels.

The right-hand column of Exhibit P-3 explains how human resource managers make a
variety of planning decisions, such as budgeting how much to spend on occupational safety
training and employee recruitment advertising. They monitor feedback related to numer-
ous management concerns, such as employee retention rates and the timely completion of
employee performance appraisals. They also help make many important decisions such as
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whether to hire on-site medical staff in an effort to lower health care costs, and whether to
hire temporary workers or full-time employees in an uncertain economy.

For brevity, Exhibit P-3 does not include all business majors, such as finance, man-
agement information systems, and economics. Can you explain how planning, control-
ling, and decision-making activities would relate to these majors?

Accounting Majors

Many accounting graduates begin their careers working for public accounting firms that
provide a variety of valuable services for their clients. Some of these graduates will build
successful and fulfilling careers in the public accounting industry; however, most will leave
public accounting at some point to work in other organizations. In fact, the Institute of
Management Accountants (IMA) estimates that more than 80% of professional accoun-
tants in the United States work in nonpublic accounting environments (www.imanet.org/
about_ima/our_mission.aspx).

The public accounting profession has a strong financial accounting orientation. Its
most important function is to protect investors and other external parties by assuring
them that companies are reporting historical financial results that comply with applicable
accounting rules. Managerial accountants also have strong financial accounting skills.
For example, they play an important role in helping their organizations design and main-
tain financial reporting systems that generate reliable financial disclosures. However, the
primary role of managerial accountants is to partner with their co-workers within the
organization to improve performance.

Given the 80% figure mentioned above, if you are an accounting major there is a very
high likelihood that your future will involve working for a nonpublic accounting employer.
Your employer will expect you to have strong financial accounting skills, but more impor-
tantly, it will expect you to help improve organizational performance by applying the planning,
controlling, and decision-making skills that are the foundation of managerial accounting.

A NETWORKING OPPORTUNITY

The Institute of Management Accountants (IMA) is a network of more than 70,000 accounting
and finance professionals from over 120 countries. Every year the IMA hosts a student leadership
conference that attracts 300 students from over 50 colleges and universities. Guest speakers at
past conferences have discussed topics such as leadership, advice for a successful career, how to
market yourself in a difficult economy, and excelling in today’s multigenerational workforce. One
student who attended the conference said, “I liked that | was able to interact with professionals who
are in fields that could be potential career paths for me.” For more information on this worthwhile
networking opportunity, contact the IMA at the phone number and website shown below.

Source: Conversation with Jodi Ryan, the Institute of Management Accountants’ Director, Education/Corporate Partnerships.
(201) 474-1556 or visit its website at www.imanet.org.

Professional Certification—A Smart Investment If you plan to become an
accounting major, the Certified Management Accountant (CMA) and Chartered Global
Management Accountant (CGMA) designations are globally respected credentials that
will increase your credibility, upward mobility, and compensation.

The CMA exam is sponsored by the Institute of Management Accountants (IMA)
in Montvale, New Jersey. To become a CMA requires membership in the IMA, a bach-
elor’s degree from an accredited college or university, two continuous years of relevant
professional experience, and passage of the CMA exam. Exhibit P-4 summarizes the
topics covered in the IMA’s two-part CMA exam. For brevity, we are not going to define
all the terms included in this exhibit. Its purpose is simply to emphasize that the CMA
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EXHIBIT P-4

CMA Exam Content Specifications Part 1

Financial Reporting, Planning, Performance and Control

External financial reporting decisions
Planning, budgeting, and forecasting
Performance management

Cost management

Internal controls

Part 2 Financial Decision Making
Financial statement analysis
Corporate finance
Decision analysis
Risk management
Investment decisions

Professional ethics

exam focuses on the planning, controlling, and decision-making skills that are critically
important to all managers. Information about becoming a CMA is available on the IMA’s
website (www.imanet.org) or by calling 1-800-638-4427.

The CGMA designaton is co-sponsored by the American Institute of Certified Public
Accountants (AICPA) and the Chartered Institute of Management Accountants (CIMA),
each of whom provides a distinct pathway to becoming a CGMA. The AICPA pathway
requires a bachelor’s degree in accounting (accompanied by a total of 150 college credit-
hours), passage of the Certified Public Accountant (CPA) exam, membership in the AICPA,
three years of relevant management accounting work experience, and passage of the CGMA
exam—which is a case-based exam that focuses on technical skills, business skills, leader-
ship skills, people skills, and ethics, integrity, and professionalism. Notice that the AICPA’s
pathway to becoming a CGMA requires passage of the multi-part CPA exam, which empha-
sizes rule-based compliance—assurance standards, financial accounting standards, business
law, and the tax code. Information on becoming a CGMA is available at www.cgma.org.

HOW’S THE PAY?
The Institute of Management Accountants has created the following table that allows individu-
als to estimate what their salary would be as a management accountant.

Your
Calculation
Start with this base amount ................... $42,660 $42,660
If you are top-level management ............... ADD $59,595
OR, if you are senior-level management ........ ADD  $39,131
OR, if you are middle-level management ........ ADD $22,089
Number of yearsinthefield ____ ............. TIMES $979
If you have an advanced degree ............... ADD $20,102
Ifyouholdthe CMA ... .. ... ... . ......... ADD $21,919
Ifyouholdthe CPA ... ... ... ... ... .......... ADD $5,907

Your estimated salary level ....................

For example, if you make it to top-level management in 10 years, have an advanced degree and
a CMA, your estimated salary would be $154,066 [$42,660 + $59,595 + (10 x 979) + $20,102 +
$21,919].

Source: Kip Krumweide, “IMA’s Global Salary Survey,” Strategic Finance March 2016, pp. 27-35.
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Managerial Accounting: Beyond the Numbers

Exhibit P-5 summarizes how each chapter of the book teaches measurement skills that
managers use on the job every day. For example, Chapter 8 teaches you the measurement
skills that managers use to answer the question—how should I create a financial plan
for next year? Chapters 9 and 10 teach you the measurement skills that managers use to
answer the question—how well am I performing relative to my plan? Chapter 7 teaches
you measurement skills related to product, service, and customer profitability. However,
it is vitally important that you also understand managerial accounting involves more than
just “crunching numbers.” To be successful, managers must complement their measure-
ment skills with six business management perspectives that “go beyond the numbers” to
enable intelligent planning, control, and decision making.

An Ethics Perspective

Ethical behavior is the lubricant that keeps the economy running. Without that lubricant,
the economy would operate much less efficiently—Iess would be available to consumers,
quality would be lower, and prices would be higher. In other words, without fundamental
trust in the integrity of business, the economy would operate much less efficiently. Thus,
for the good of everyone—including profit-making companies—it is vitally important
that business be conducted within an ethical framework that builds and sustains trust.

Code of Conduct for Management Accountants The Institute of Management
Accountants (IMA) of the United States has adopted an ethical code called the

Chapter Number The Key Question from a Manager’s Perspective

Chapter 1 What cost classifications do | use for different management
purposes?

Chapter 2 How much does it cost us to manufacture customized jobs for
each of our customers?

Chapters 3 & 4 What is the value of our ending inventory and cost of goods
sold for external reporting purposes?

Chapter 5 How will my profits change if | change my selling price, sales
volume, or costs?

Chapter 6 How should the income statement be presented?

Chapter 7 How profitable is each of our products, services, and
customers?

Chapter 8 How should | create a financial plan for next year?

Chapters 9 & 10 How well am | performing relative to my plan?

Chapter 11 What performance measures should we monitor to ensure
that we achieve our strategic goals?

Chapter 12 How do | quantify the financial impact of pursuing one course
of action versus another?

Chapter 13 How do | make long-term capital investment decisions?

Chapter 14 What cash inflows and outflows explain the change in our

cash balance?

Chapter 15 How can we analyze our financial statements to better
understand our performance?

EXHIBIT P-5
Measurement Skills: A Manager’s
Perspective
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Statement of Ethical Professional Practice that describes in some detail the ethical
responsibilities of management accountants. Even though the standards were devel-
oped specifically for management accountants, they have much broader application.
The standards consist of two parts that are presented in full in Exhibit P-6. The first
part provides general guidelines for ethical behavior. In a nutshell, a management
accountant has ethical responsibilities in four broad areas: first, to maintain a high level
of professional competence; second, to treat sensitive matters with confidentiality;
third, to maintain personal integrity; and fourth, to disclose information in a credible
fashion. The second part of the standards specifies what should be done if an individual
finds evidence of ethical misconduct.

The ethical standards provide sound, practical advice for management accountants
and managers. Most of the rules in the ethical standards are motivated by a very practical
consideration—if these rules were not generally followed in business, then the economy
and all of us would suffer. Consider the following specific examples of the consequences
of not abiding by the standards:

e Suppose employees could not be trusted with confidential information. Then top
managers would be reluctant to distribute such information within the company
and, as a result, decisions would be based on incomplete information and operations
would deteriorate.

e Suppose employees accepted bribes from suppliers. Then contracts would tend to
go to the suppliers who pay the highest bribes rather than to the most competent
suppliers. Would you like to fly in aircraft whose wings were made by the subcon-
tractor who paid the highest bribe? Would you fly as often? What would happen to
the airline industry if its safety record deteriorated due to shoddy workmanship on
contracted parts and subassemblies?

e Suppose the presidents of companies routinely lied in their annual reports and finan-
cial statements. If investors could not rely on the basic integrity of a company’s
financial statements, they would have little basis for making informed decisions. Sus-
pecting the worst, rational investors would pay less for securities issued by compa-
nies and may not be willing to invest at all. As a consequence, companies would have
less money for productive investments—Ieading to slower economic growth, fewer
goods and services, and higher prices.

Not only is ethical behavior the lubricant for our economy, it is the foundation of
managerial accounting. The numbers that managers rely on for planning, controlling,
and decision making are meaningless unless they have been competently, objectively,
and honestly gathered, analyzed, and reported. As your career unfolds, you will inevi-
tably face decisions with ethical implications. Before making such decisions, consider
performing the following steps. First, define your alternative courses of action. Second,
identify all of the parties that will be affected by your decision. Third, define how each
course of action will favorably or unfavorably impact each affected party. Once you have
a complete understanding of the decision context, seek guidance from external sources
such as the IMA Statement of Ethical Professional Practice (see Exhibit P-6), the IMA
Ethics Helpline at (800) 245-1383, or a trusted confidant. Before executing your decision
ask yourself one final question—would I be comfortable disclosing my chosen course of
action on the front page of The Wall Street Journal?

A Strategic Management Perspective

Companies do not succeed by sheer luck; instead, they need to develop a strategy that
defines how they intend to succeed in the marketplace. A strategy is a “game plan” that
enables a company to attract customers by distinguishing itself from competitors. The
focal point of a company’s strategy should be its target customers. A company can only
succeed if it creates a reason for its target customers to choose it over a competitor. These
reasons, or what are more formally called customer value propositions, are the essence
of strategy.
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EXHIBIT P-6
Institute of Management Accountants (IMA) Statement of Ethical Professional Practice

Members of IMA shall behave ethically. A commitment to ethical professional practice includes: overarching principles
that express our values, and standards that guide our conduct.

PRINCIPLES

IMA’s overarching ethical principles include: Honesty, Fairness, Objectivity, and Responsibility. Members shall act in
accordance with these principles and shall encourage others within their organizations to adhere to them.

STANDARDS
A member’s failure to comply with the following standards may result in disciplinary action.

. COMPETENCE

Each member has a responsibility to:

1. Maintain an appropriate level of professional expertise by continually developing knowledge and skills.

2. Perform professional duties in accordance with relevant laws, regulations, and technical standards.

3. Provide decision support information and recommendations that are accurate, clear, concise, and timely.

4. Recognize and communicate professional limitations or other constraints that would preclude responsible judg-
ment or successful performance of an activity.

Il. CONFIDENTIALITY

Each member has a responsibility to:

1. Keep information confidential except when disclosure is authorized or legally required.

2. Inform all relevant parties regarding appropriate use of confidential information. Monitor subordinates’ activities to
ensure compliance.

3. Refrain from using confidential information for unethical or illegal advantage.

lll. INTEGRITY

Each member has a responsibility to:

1. Mitigate actual conflicts of interest. Regularly communicate with business associates to avoid apparent conflicts of
interest. Advise all parties of any potential conflicts.

2. Refrain from engaging in any conduct that would prejudice carrying out duties ethically.

3. Abstain from engaging in or supporting any activity that might discredit the profession.

IV. CREDIBILITY

Each member has a responsibility to:

1. Communicate information fairly and objectively.

2. Disclose all relevant information that could reasonably be expected to influence an intended user’s understanding
of the reports, analyses, or recommendations.

3. Disclose delays or deficiencies in information, timeliness, processing, or internal controls in conformance with
organization policy and/or applicable law.

RESOLUTION OF ETHICAL CONFLICT

In applying the Standards of Ethical Professional Practice, you may encounter problems identifying unethical behavior
or resolving an ethical conflict. When faced with ethical issues, you should follow your organization’s established poli-
cies on the resolution of such conflict. If these policies do not resolve the ethical conflict, you should consider the fol-
lowing courses of action:

1. Discuss the issue with your immediate supervisor except when it appears that the supervisor is involved. In that
case, present the issue to the next level. If you cannot achieve a satisfactory resolution, submit the issue to the
next management level. If your immediate superior is the chief executive officer or equivalent, the acceptable
reviewing authority may be a group such as the audit committee, executive committee, board of directors, board
of trustees, or owners. Contact with levels above the immediate superior should be initiated only with your superi-
or's knowledge, assuming he or she is not involved. Communication of such problems to authorities or individuals
not employed or engaged by the organization is not considered appropriate, unless you believe there is a clear
violation of the law.

2. Clarify relevant ethical issues by initiating a confidential discussion with an IMA Ethics Counselor or other impartial
advisor to obtain a better understanding of possible courses of action.

3. Consult your own attorney as to legal obligations and rights concerning the ethical conflict.
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Customer value propositions tend to fall into three broad categories—customer inti-
macy, operational excellence, and product leadership. Companies that adopt a customer
intimacy strategy are in essence saying to their customers, “You should choose us because
we can customize our products and services to meet your individual needs better than our
competitors.” Ritz-Carlton, Nordstrom, and Virtuoso (a premium service travel agency)
rely primarily on a customer intimacy value proposition for their success. Companies that
pursue the second customer value proposition, called operational excellence, are saying
to their target customers, “You should choose us because we deliver products and ser-
vices faster, more conveniently, and at a lower price than our competitors.” Southwest
Airlines, Walmart, and Google are examples of companies that succeed first and fore-
most because of their operational excellence. Companies pursuing the third customer
value proposition, called product leadership, are saying to their target customers, “You
should choose us because we offer higher quality products than our competitors.” Apple,
Cisco Systems, and W.L. Gore (the creator of GORE-TEX® fabrics) are examples of
companies that succeed because of their product leadership.

The plans managers set forth, the variables they seek to control, and the decisions
they make are all influenced by their company’s strategy. For example, Walmart would
not make plans to build ultraexpensive clothing boutiques because these plans would
conflict with the company’s strategy of operational excellence and “everyday low prices.”
Apple would not seek to control its operations by selecting performance measures that
focus solely on cost-cutting because those measures would conflict with its product
leadership customer value proposition. Finally, it is unlikely that Rolex would decide to
implement drastic price reductions for its watches even if a financial analysis indicated
that establishing a lower price might boost short-run profits. Rolex would oppose this
course of action because it would diminish the luxury brand that forms the foundation of
the company’s product leadership customer value proposition.

An Enterprise Risk Management Perspective

Every strategy, plan, and decision involves risks. Enterprise risk management is a pro-
cess used by a company to identify those risks and develop responses to them that enable
it to be reasonably assured of meeting its goals. The left-hand column of Exhibit P-7
provides 10 examples of the types of business risks that companies face. They range
from risks that relate to the weather to risks associated with computer hackers, com-
plying with the law, supplier strikes, and products harming customers. The right-hand
column of Exhibit P-7 provides an example of a control that could be implemented to
help reduce each of the risks mentioned in the left-hand column of the exhibit.> Although
these types of controls cannot completely eliminate risks, they enable companies to pro-
actively manage their risks rather than passively reacting to unfortunate events that have
already occurred.

In managerial accounting, companies use controls to reduce the risk that their plans
will not be achieved. For example, if a company plans to build a new manufacturing
facility within a predefined budget and time frame, it will establish and monitor control
measures to ensure that the project is concluded on time and within the budget. Risk
management is also a critically important aspect of decision making. For example, when
a company quantifies the labor cost savings that it can realize by sending jobs overseas, it
should complement its financial analysis with a prudent assessment of the accompanying
risks. Will the overseas manufacturer use child labor? Will the product’s quality decline,
thereby leading to more warranty repairs, customer complaints, and lawsuits? Will the

! These three customer value propositions were defined by Michael Treacy and Fred Wiersema in
“Customer Intimacy and Other Value Disciplines,” Harvard Business Review, Volume 71 Issue 1,
pp- 84-93.

2 Besides using controls to reduce risks, companies can also choose other risk responses, such as
accepting or avoiding a risk.
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Examples of Business Risks

- Intellectual assets being stolen
from computer files

«  Products harming customers

+  Losing market share due to
the unforeseen actions of
competitors

«  Poor weather conditions shut-
ting down operations

« A website malfunctioning

« A supplier strike halting the flow
of raw materials

+ A poorly designed incentive
compensation system caus-
ing employees to make bad
decisions

«  Poor environmental stewardship
causing reputational and finan-
cial damage

« Inaccurate budget estimates
causing excessive or insufficient
production

«  Failing to comply with equal
employment opportunity laws

Examples of Controls to Reduce
Business Risks

Create firewalls that prohibit computer
hackers from corrupting or stealing
intellectual property

Develop a formal and rigorous new
product testing program

Develop an approach for legally gath-
ering information about competitors’
plans and practices

Develop contingency plans for over-
coming weather-related disruptions
Thoroughly test the website before
going “live” on the Internet

Establish a relationship with two com-
panies capable of providing needed
raw materials

Create a balanced set of performance
measures that motivates the desired
behavior

Create a reporting system that tracks
key environmental performance
indicators

Implement a rigorous budget review
process

Create a report that tracks key metrics
related to compliance with the laws

EXHIBIT P-7
Identifying and Controlling
Business Risks

elapsed time from customer order to delivery dramatically increase? Will terminating
domestic employees diminish morale within the company and harm perceptions within
the community? These are the types of risks that managers should incorporate into their
decision-making processes.

Companies also use controls in financial accounting to safeguard assets and mini-
mize the risk of financial reporting errors. Exhibit P-8 describes seven types of controls
that companies use to safeguard their assets and to reduce their financial reporting risks.
Each item in the exhibit is labeled as a preventive control and/or a detective control. A
preventive control deters undesirable events from occurring. A detective control detects
undesirable events that have already occurred.

As shown in Exhibit P8, requiring authorizations for certain types of transactions
is a preventive control. For example, companies frequently require that a specific senior
manager sign all checks above a particular dollar amount to reduce the risk of an inap-
propriate cash disbursement. Reconciliations are a detective control. If you have ever
compared a bank statement to your checkbook to resolve any discrepancies, then you
have performed a type of reconciliation known as a bank reconciliation. This is a detec-
tive control because you are seeking to identify any mistakes already made by the bank
or existing mistakes in your own records. Another type of reconciliation occurs when a
company performs a physical count of its inventory. The value of the physical inventory
on hand is compared to the accounting records so that any discrepancies can be identified
and resolved.

Exhibit P-8 also mentions segregation of duties, which is a preventive control that
separates responsibilities for authorizing transactions, recording transactions, and main-
taining custody of the related assets. For example, the same employee should not have
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EXHIBIT P-8

Types of Internal Controls for

Financial Reporting

Type of Control Classification Description

Authorizations Preventive Requiring management to formally approve
certain types of transactions.

Reconciliations Detective Relating data sets to one another to identify
and resolve discrepancies.

Segregation of Preventive Separating responsibilities related to authorizing

duties transactions, recording transactions, and
maintaining custody of the related assets.

Physical Preventive Using cameras, locks, and physical barriers to

safeguards protect assets.

Performance Detective Comparing actual performance to various

reviews benchmarks to identify unexpected results.

Maintaining Detective Maintaining written and/or electronic evidence

records to support transactions.

Information Preventive/ Using controls such as passwords and access

systems security Detective logs to ensure appropriate data restrictions.

the ability to authorize inventory purchases, account for those purchases, and manage
the inventory storeroom. Physical safeguards prevent unauthorized employees from hav-
ing access to assets such as inventories and computer equipment. Performance reviews
are a detective control performed by employees in supervisory positions to ensure that
actual results are reasonable when compared to relevant benchmarks. If actual results
unexpectedly deviate from expectations, then it triggers further analysis to determine the
root cause of the deviation. Companies maintain records to provide evidence that sup-
ports each transaction. For example, companies use serially numbered checks (a detective
control) so that they can readily track all of their cash disbursements. Finally, compa-
nies maintain information systems security by using passwords (a preventive control) and
access logs (a detective control) to restrict electronic data access as appropriate.

It bears reemphasizing that these types of controls may help a company reduce its
risks, but they cannot guarantee that a company will achieve its objectives. For example,
two or more employees may collude to circumvent the control system, or a company’s
senior leaders may manipulate financial results by intentionally overriding prescribed
policies and procedures. This reality highlights the importance of having senior leaders
(including the chief executive officer and the chief financial officer) who are committed
to creating an ethical “tone at the top” of the organization.

MANAGING RISKS WHEN PATIENTS GO UNDER THE KNIFE

A study by researchers at Johns Hopkins University estimated that more than 4,000 claims
are filed each year for what it referred to as never events—surgical errors that should never
happen, such as operating on the wrong body part. The study found that over a 20-year period
these never events led to death in 6.6% of patients and permanent injury in almost 33% of
patients. The total payout from the ensuing lawsuits in these cases topped $1.3 billion.

Given these statistics, it is not surprising that many hospitals are paying greater attention
to identifying risks and implementing controls to reduce those risks. For example, to reduce
the risk that surgical objects are left inside a patient after the surgery concludes, hospitals are
introducing controls such as counting instruments, needles, and sponges before and after each
surgical procedure. Radio frequency identification tags are also being used to detect instru-
ments inside a patient before wound closure.

Source: Laura Landro, “How to Make Surgery Safer,” The Wall Street Journal, February 17, 2015, pp. R1-R2.
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A Corporate Social Responsibility Perspective

Companies are responsible for creating strategies that produce financial results that sat-
isfy stockholders. However, they also have a corporate social responsibility to serve other
stakeholders—such as customers, employees, suppliers, communities, and environmental
and human rights advocates—whose interests are tied to the company’s performance.
Corporate social responsibility (CSR) is a concept whereby organizations consider the
needs of all stakeholders when making decisions. CSR extends beyond legal compliance
to include voluntary actions that satisfy stakeholder expectations. Numerous companies, such
as Procter & Gamble, 3M, Eli Lilly and Company, Starbucks, Microsoft, Genentech,
Johnson & Johnson, Baxter International, Abbott Laboratories, KPMG, PNC Bank,
Deloitte, Southwest Airlines, and Caterpillar, prominently describe their corporate
social performance on their websites.

Exhibit P-9 presents examples of corporate social responsibilities that are of interest
to six stakeholder groups.® If a company fails to meet the needs of these six stakeholder
groups it can adversely affect its financial performance. For example, if a company pol-
lutes the environment or fails to provide safe and humane working conditions for its
employees, the negative publicity from environmental and human rights activists could
cause the company’s customers to defect and its “best and brightest” job candidates to
apply elsewhere—both of which are likely to eventually harm financial performance.
This explains why in managerial accounting a manager must establish plans, implement
controls, and make decisions that consider impacts on all stakeholders.
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Companies should provide customers Companies and their suppliers should

with: provide employees with:

- Safe, high-quality products that . Safe and humane working
are fairly priced. conditions.

«  Competent, courteous, and rapid «  Nondiscriminatory treatment
delivery of products and services. and the right to organize and file

«  Full disclosure of product-related grievances.
risks. . Fair compensation.

. Easy-to-use information systems for «  Opportunities for training, promo-
shopping and tracking orders. tion, and personal development.

Companies should provide suppliers Companies should provide

with: communities with:

. Fair contract terms and prompt «  Payment of fair taxes.
payments. . Honest information about plans

. Reasonable time to prepare orders. such as plant closings.

- Hassle-free acceptance of timely «  Resources that support charities,
and complete deliveries. schools, and civic activities.

. Cooperative rather than unilateral + Reasonable access to media
actions. sources.

Companies should provide Companies should provide environmental

stockholders with: and human rights advocates with:

. Competent management. . Greenhouse gas emissions data.

- Easy access to complete and accu- «  Recycling and resource conserva-
rate financial information. tion data.

. Full disclosure of enterprise risks. «  Child labor transparency.

- Honest answers to knowledgeable -  Full disclosure of suppliers located
questions. in developing countries.

EXHIBIT P-9
Examples of Corporate Social
Responsibilities

3 Many of the examples in Exhibit P-9 were drawn from Terry Leap and Misty L. Loughry, “The
Stakeholder-Friendly Firm,” Business Horizons, March/April 2004, pp. 27-32.
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EVACUATION PLANNING: AN UNFORTUNATE BUT NECESSARY
CORPORATE SOCIAL RESPONSIBILITY

Companies have responsibilities for their employees above and beyond paying them for ser-
vices rendered. For example, when a company’s globallydispersed employees are threatened
by events such as a violent uprising due to political unrest, a terror attack, or an outbreak of
Ebola, it has a responsibility to look out for their safety. To assist employers in this endeavor,
companies such as Global Rescue and International SOS specialize in designing and execut-
ing contingency plans to remove (by air, land, or sea) employees from dangerous situations. In
recognition of the seriousness of this corporate responsibility, the United Kingdom has passed
© Phil Wills/Alamy a law that makes corporate manslaughter a criminal offense.

Source: Erika Fry, “The Great Escape Business,” Fortune, December 1, 2014, p. 16.

A Process Management Perspective

Most companies organize themselves by functional departments, such as the Marketing
Department, the Research and Development Department, and the Accounting Depart-
ment. These departments tend to have a clearly defined “chain of command” that speci-
fies superior and subordinate relationships. However, effective managers understand that
business processes, more so than functional departments, serve the needs of a company’s
most important stakeholders—its customers. A business process is a series of steps that
are followed in order to carry out some task in a business. These steps often span depart-
mental boundaries, thereby requiring managers to cooperate across functional depart-
ments. The term value chain is often used to describe how an organization’s functional
departments interact with one another to form business processes. A value chain, as
shown in Exhibit P-10, consists of the major business functions that add value to a com-
pany’s products and services.

Managers need to understand the value chain to be effective in terms of planning,
control, and decision making. For example, if a company’s engineers plan to design a
new product, they must communicate with the Manufacturing Department to ensure that
the product can actually be produced, the Marketing Department to ensure that custom-
ers will buy the product, the Distribution Department to ensure that large volumes of the
product can be cost-effectively transported to customers, and the Accounting Depart-
ment to ensure that the product will increase profits. From a control and decision-making
standpoint, managers also need to focus on process excellence instead of functional per-
formance. For example, if the Purchasing Department focuses solely on minimizing the
cost of purchased materials, this narrowly focused attempt at cost reduction may lead to
greater scrap and rework in the Manufacturing Department, more complaints in the Cus-
tomer Service Department, and greater challenges in the Marketing Department because
dissatisfied customers are turning their attention to competitors.

Managers frequently use a process management method known as lean thinking,
or what is called Lean Production in the manufacturing sector. Lean Production is a
management approach that organizes resources such as people and machines around the

EXHIBIT P-10
Business Functions Making Up the
Value Chain

Research Produtl
and Desial Manufacturing Marketing Distribution
Development 9

Customer
Service
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flow of business processes and that only produces units in response to customer orders.
It is often called just-in-time production (or JIT) because products are only manufac-
tured in response to customer orders and they are completed just-in-time to be shipped to
customers. Lean thinking differs from traditional manufacturing methods that organize
work departmentally and that encourage departments to maximize their output even if
it exceeds customer demand and bloats inventories. Because lean thinking only allows
production in response to customer orders, the number of units produced tends to equal
the number of units sold, thereby resulting in minimal inventory. The lean approach also
results in fewer defects, less wasted effort, and quicker customer response times than tra-
ditional production methods.

A Leadership Perspective

An organization’s employees bring diverse needs, beliefs, and goals to the workplace.
Therefore, an important role for organizational leaders is to unite the behaviors of their
fellow employees around two common themes—pursuing strategic goals and making
optimal decisions. To fulfill this responsibility, leaders need to understand how intrinsic
motivation, extrinsic incentives, and cognitive bias influence human behavior.

Intrinsic Motivation Intrinsic motivation refers to motivation that comes from
within us. Stop for a moment and identify the greatest accomplishment of your life. Then
ask yourself what motivated you to achieve this goal? In all likelihood, you achieved it
because you wanted to, not because someone forced you to do it. In other words, you
were intrinsically motivated. Similarly, an organization is more likely to prosper when
its employees are intrinsically motivated to pursue its interests. A leader, who employees
perceive as credible and respectful of their value to the organization, can increase the
extent to which those employees are intrinsically motivated to pursue strategic goals.
As your career evolves, to be perceived as a credible leader you’ll need to possess three
attributes—technical competence (that spans the value chain), personal integrity (in
terms of work ethic and honesty), and strong communication skills (including oral pre-
sentation skills and writing skills). To be perceived as a leader who is respectful of your
co-workers’ value to the organization, you’ll need to possess three more attributes—
strong mentoring skills (to help others realize their potential), strong listening skills (to
learn from your co-workers and be responsive to their needs), and personal humility (in
terms of deferring recognition to all employees who contribute to the organization’s suc-
cess). If you possess these six traits, then you’ll have the potential to become a leader
who inspires others to readily and energetically channel their efforts toward achieving
organizational goals.

Extrinsic Incentives Many organizations use extrinsic incentives to highlight impor-
tant goals and to motivate employees to achieve them. For example, assume a company
establishes the goal of reducing the time needed to perform a task by 20%. In addition,
assume the company agrees to pay bonus compensation to its employees if they achieve
the goal within three months. In this example, the company is using a type of extrinsic
incentive known as a bonus to highlight a particular goal and to presumably motivate
employees to achieve it.

While proponents of extrinsic incentives rightly assert that these types of rewards
can have a powerful influence on employee behavior, many critics warn that they can
also produce dysfunctional consequences. For example, suppose the employees men-
tioned above earned their bonuses by achieving the 20% time reduction goal within
three months. However, let’s also assume that during those three months the qual-
ity of the employees’ output plummeted, thereby causing a spike in the company’s
repair costs, product returns, and customer defections. In this instance, did the extrinsic
incentive work properly? The answer is yes and no. The bonus system did motivate
employees to attain the time reduction goal; however, it also had the unintended con-
sequences of causing employees to neglect product quality, thereby increasing repair
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costs, product returns, and customer defections. In other words, what may have seemed
like a well-intended extrinsic incentive actually produced dysfunctional results for the
company. This example highlights an important leadership challenge that you are likely
to face someday—designing financial compensation systems that fairly reward employ-
ees for their efforts without inadvertently creating extrinsic incentives that motivate
them to take actions that harm the company.

Cognitive Bias Leaders need to be aware that all people (including themselves) pos-
sess cognitive biases, or distorted thought processes, that can adversely affect planning,
controlling, and decision making. To illustrate how cognitive bias works, let’s consider
the scenario of a television “infomercial” where someone is selling a product with a pro-
claimed value of $200 for $19.99 if viewers call within the next 30 minutes. Why do you
think the seller claims that the product has a $200 value? The seller is relying on a cogni-
tive bias called anchoring bias in an effort to convince viewers that a $180 discount is
simply too good to pass up. The “anchor” is the false assertion that the product is actually
worth $200. If viewers erroneously attach credibility to this contrived piece of informa-
tion, their distorted analysis of the situation may cause them to spend $19.99 on an item
whose true economic value is much less than that amount.

While cognitive biases cannot be eliminated, effective leaders should take two steps
to reduce their negative impacts. First, they should acknowledge their own susceptibility
to cognitive bias. For example, a leader’s judgment might be clouded by optimism bias
(being overly optimistic in assessing the likelihood of future outcomes) or self-enhancement
bias (overestimating ones strengths and underestimating ones weaknesses relative to
others). Second, they should acknowledge the presence of cognitive bias in others and
introduce techniques to minimize their adverse consequences. For example, to reduce the
risks of confirmation bias (a bias where people pay greater attention to information that
confirms their preconceived notions, while devaluing information that contradicts them)
or groupthink bias (a bias where some group members support a course of action solely
because other group members do), a leader may routinely appoint independent teams of
employees to assess the credibility of recommendations set forth by other individuals
and groups.

The prologue defined managerial accounting and explained why it is relevant to business and
accounting majors. It also discussed six topics—ethics, strategic management, enterprise risk
management, corporate social responsibility, process management, and leadership—that define
the context for applying the quantitative aspects of managerial accounting. The most important
goal of the prologue was to help you understand that managerial accounting matters to your future
career regardless of your major. Accounting is the language of business and you’ll need to speak it
to communicate effectively with and influence fellow managers.

Budget A detailed plan for the future that is usually expressed in formal quantitative terms. (p. 3)

Business process A series of steps that are followed in order to carry out some task in a business.
(p- 16)

Controlling The process of gathering feedback to ensure that a plan is being properly executed or
modified as circumstances change. (p. 3)

Corporate social responsibility A concept whereby organizations consider the needs of all
stakeholders when making decisions. (p. 15)

Decision making Selecting a course of action from competing alternatives. (p. 3)

Detective control A control that detects undesirable events that have already occurred. (p. 13)



Managerial Accounting: An Overview 19

Enterprise risk management A process used by a company to identify its risks and develop
responses to them that enable it to be reasonably assured of meeting its goals. (p. 12)

Financial accounting The phase of accounting that is concerned with reporting historical
financial information to external parties, such as stockholders, creditors, and regulators.
(p-2)

Lean Production A management approach that organizes resources such as people and machines
around the flow of business processes and that only produces units in response to customer
orders. (p. 16)

Managerial accounting The phase of accounting that is concerned with providing information to
managers for use within the organization. (p. 2)

Performance report A report that compares budgeted data to actual data to highlight instances of
excellent and unsatisfactory performance. (p. 4)

Planning The process of establishing goals and specifying how to achieve them. (p. 3)

Preventive control A control that deters undesirable events from occurring. (p. 13)

Segment Any part or activity of an organization about which managers seek cost, revenue, or
profit data. (p. 3)

Strategy A company’s “game plan” for attracting customers by distinguishing itself from com-
petitors. (p. 10)

Value chain The major business functions that add value to a company’s products and services,
such as research and development, product design, manufacturing, marketing, distribution,
and customer service. (p. 16)

Questions I

P-1 How does managerial accounting differ from financial accounting?

P-2  Pick any major television network and describe some planning and control activities that
its managers would engage in.

P-3 If you had to decide whether to continue making a component part or to begin buying the
part from an overseas supplier, what quantitative and qualitative factors would influence
your decision?

P-4 Why do companies prepare budgets?

P-5 Why is managerial accounting relevant to business majors and their future careers?

P-6 Why is managerial accounting relevant to accounting majors and their future careers?

P-7 Pick any large company and describe its strategy using one of the three customer value
propositions defined in the prologue.

P-8 Why do management accountants need to understand their company’s strategy?

P-9  Pick any large company and describe three risks that it faces and how it responds to those
risks.

P-10 Pick three industries and describe how the risks faced by companies within those indus-
tries can influence their planning, controlling, and decision-making activities.

P-11 Pick any large company and explain three ways that it could segment its companywide
performance.

P-12 Locate the website of any company that publishes a corporate social responsibility report
(also referred to as a sustainability report). Describe three nonfinancial performance mea-
sures included in the report. Why do you think the company publishes this report?

P-13 Why do companies that implement Lean Production tend to have minimal inventories?

P-14 Why are leadership skills important to managers?

P-15 Why is ethical behavior important to business?

P-16 If you were a restaurant owner, what internal controls would you implement to help
maintain control of your cash?

P-17 As aform of internal control, what documents would you review prior to paying an
invoice received from a supplier?

P-18 What internal controls would you implement to help maintain control of your credit sales
and accounts receivable?

P-19 Why do companies take a physical count of their inventory on hand at least once per
year?

P-20 Why do companies use sequential prenumbering for documents such as checks, sales
invoices, and purchase orders?
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EXERCISE P—1 Planning and Control

Many companies use budgets for three purposes. First, they use them to plan how to deploy
resources to best serve customers. Second, they use them to establish challenging goals, or stretch
targets, to motivate employees to strive for exceptional results. Third, they use them to evaluate and
reward employees.

Assume that you are a sales manager working with your boss to create a sales budget for next
year. Once the sales budget is established, it will influence how other departments within the com-
pany plan to deploy their resources. For example, the manufacturing manager will plan to produce
enough units to meet budgeted unit sales. The sales budget will also be instrumental in determining
your pay raise, potential for promotion, and bonus. If actual sales exceed the sales budget, it bodes
well for your career. If actual sales are less than budgeted sales, it will diminish your financial
compensation and potential for promotion.

Required:
1. Do you think it would be appropriate for your boss to establish the sales budget without any
input from you? Why?

2. Do you think the company would be comfortable with allowing you to establish the sales
budget without any input from your boss? Why?

3. Assume the company uses its sales budget for only one purpose—planning to deploy resources
in a manner that best serves customers. What thoughts would influence your estimate of future
sales as well as your boss’s estimate of future sales?

4. Assume the company uses its sales budget for only one purpose—motivating employees to
strive for exceptional results. What thoughts would influence your estimate of future sales as
well as your boss’s estimate of future sales?

5. Assume the company uses its sales budget for only one purpose—to determine your pay raise,
potential for promotion, and bonus. What thoughts would influence your estimate of future
sales as well as your boss’s estimate of future sales?

6. Assume the sales budget is used for all three purposes described in questions 3-5. Describe
any conflicts or complications that might arise when using the sales budget for these three
purposes.

EXERCISE P-2 Controlling

Assume that you work for an airline unloading luggage from airplanes. Your boss has said that,
on average, each airplane contains 100 pieces of luggage. Furthermore, your boss has stated that
you should be able to unload 100 pieces of luggage from an airplane in 10 minutes. Today an air-
plane arrived with 150 pieces of luggage and you unloaded all of it in 13 minutes. After finishing
with the 150 pieces of luggage, your boss yelled at you for exceeding the 10 minute allowance for
unloading luggage from an airplane.

Required:
How would you feel about being yelled at for taking 13 minutes to unload 150 pieces of luggage?
How does this scenario relate to the larger issue of how companies design control systems?

EXERCISE P-3 Decision Making

Exhibit P-2 from within the Prologue includes 12 questions related to 12 types of decisions that
companies often face. In the prologue, these 12 decisions were discussed within the context of for-
profit companies; however, they are also readily applicable to nonprofit organizations. To illustrate
this point, assume that you are a senior leader, such as a president, provost, or dean, in a university
setting.

Required:
For each of the 12 decisions in Exhibit P-2, provide an example of how that type of decision might
be applicable to a university setting.

EXERCISE P-4 Ethics and the Manager

Richmond, Inc., operates a chain of 44 department stores. Two years ago, the board of directors of

Richmond approved a large-scale remodeling of its stores to attract a more upscale clientele.
Before finalizing these plans, two stores were remodeled as a test. Linda Perlman, assistant

controller, was asked to oversee the financial reporting for these test stores, and she and other

management personnel were offered bonuses based on the sales growth and profitability of these
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stores. While completing the financial reports, Perlman discovered a sizable inventory of outdated
goods that should have been discounted for sale or returned to the manufacturer. She discussed the
situation with her management colleagues; the consensus was to ignore reporting this inventory as
obsolete because reporting it would diminish the financial results and their bonuses.

Required:

1. According to the IMA’s Statement of Ethical Professional Practice, would it be ethical for
Perlman not to report the inventory as obsolete?

2. Would it be easy for Perlman to take the ethical action in this situation?

(CMA, adapted)

EXERCISE P-5 Strategy
The table below contains the names of six companies.

Required:

For each company, categorize its strategy as being focused on customer intimacy, operational
excellence, or product leadership. If you wish to improve your understanding of each company’s
customer value proposition before completing the exercise, review its most recent annual report.
To obtain electronic access to this information, perform an Internet search on each company’s
name followed by the words “annual report.”

Company Strategy
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EXERCISE P—6 Enterprise Risk Management
The table below refers to seven industries.

Required:

For each industry, provide an example of a business risk faced by companies that compete within
that industry. Then, describe an example of a control that could be used to reduce the business risk
that you have identified.

Example of
Example of Control to Reduce
Industry Business Risk the Business Risk

Airlines (e.g., Delta Airlines) ...................
Pharmaceutical drugs (e.g., Merck) .............
Package delivery (e.g., United Parcel Service) ...
Banking (e.g., Bank of America) ................
Oil & gas (e.g., ExxonMobil) ...................
E-commerce (e.g.,eBay) ......... ... ... L.
Automotive (e.g.,, Toyota) .....................

NoOorWN =

EXERCISE P-7 Ethics in Business

Consumers and attorney generals in more than 40 states accused a prominent nationwide chain of
auto repair shops of misleading customers and selling them unnecessary parts and services, from
brake jobs to front-end alignments. Lynn Sharpe Paine reported the situation as follows in “Man-
aging for Organizational Integrity,” Harvard Business Review, Volume 72 Issue 3:

In the face of declining revenues, shrinking market share, and an increasingly competitive
market . . . management attempted to spur performance of its auto centers. . . . The automo-
tive service advisers were given product-specific sales quotas—sell so many springs, shock
absorbers, alignments, or brake jobs per shift—and paid a commission based on sales. . . .
[Flailure to meet quotas could lead to a transfer or a reduction in work hours. Some employees
spoke of the “pressure, pressure, pressure’ to bring in sales.

A
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Prologue

This pressure-cooker atmosphere created conditions under which employees felt that
the only way to satisfy top management was by selling products and services to customers
that they didn’t really need.

Suppose all automotive repair businesses routinely followed the practice of attempting to sell
customers unnecessary parts and services.

Required:

1. How would this behavior affect customers? How might customers attempt to protect them-
selves against this behavior?

2. How would this behavior probably affect profits and employment in the automotive service industry?

EXERCISE P—-8 Cognitive Bias

In the 1970s, one million college-bound students were surveyed and asked to compare themselves

to their peers. Some of the key findings of the survey were as follows:

a. 70% of the students rated themselves as above average in leadership ability, while only 2%
rated themselves as below average in this regard.

b.  With respect to athletic skills, 60% of the students rated their skills as above the median and
only 6% of students rated themselves as below the median.

c. 60% of the students rated themselves in the top 10% in terms of their ability to get along with
others, while 25% of the students felt that they were in the top 1% in terms of this interper-
sonal skill.

Required:

1. What type of cognitive bias reveals itself in the data mentioned above?

2. How might this cognitive bias adversely influence a manager’s planning, controlling, and
decision-making activities?

3. What steps could managers take to reduce the possibility that this cognitive bias would
adversely influence their actions?

Source: Dan Lovallo and Daniel Kahneman, “Delusions of Success: How Optimism Undermines Exec-
utives” Decisions,” Harvard Business Review, July 2003, pp. 56-63.

EXERCISE P-9 Ethics and Decision Making

Assume that you are the chairman of the Department of Accountancy at Mountain State Uni-
versity. One of the accounting professors in your department, Dr. Candler, has been consistently
and uniformly regarded by students as an awful teacher for more than 10 years. Other accounting
professors within your department have observed Dr. Candler’s classroom teaching and they con-
cur that his teaching skills are very poor. However, Dr. Candler was granted tenure 12 years ago,
thereby ensuring him life-long job security at Mountain State University.

Much to your surprise, today you received a phone call from an accounting professor at Ore-
gon Coastal University. During this phone call you are informed that Oregon Coastal University
is on the verge of making a job offer to Dr. Candler. However, before extending the job offer, the
faculty at Oregon Coastal wants your input regarding Dr. Candler’s teaching effectiveness while at
Mountain State University.

Required:

How would you respond to the professor from Oregon Coastal University? What would you say
about Dr. Candler’s teaching ability? Would you describe your answer to this inquiry as being ethi-
cal? Why?

EXERCISE P—10 Corporate Social Responsibility

In his book Capitalism and Freedom, economist Milton Friedman wrote on page 133: “There is
one and only one social responsibility of business—to use its resources and engage in activities
designed to increase its profits so long as it . . . engages in open and free competition, without
deception or fraud.”

Required:
Explain why you agree or disagree with this quote.

EXERCISE P—11 Intrinsic Motivation and Extrinsic Incentives

In a Harvard Business Review article titled “Why Incentive Plans Cannot Work,” (Volume 71,
Issue 5) author Alfie Kohn wrote: “Research suggests that, by and large, rewards succeed at securing
one thing only: temporary compliance. When it comes to producing lasting change in attitudes and
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behavior, however, rewards, like punishment, are strikingly ineffective. Once the rewards run out,
people revert to their old behaviors. . . . Incentives, a version of what psychologists call extrinsic
motivators, do not alter the attitudes that underlie our behaviors. They do not create an enduring com-
mitment to any value or action. Rather, incentives merely—and temporarily—change what we do.”

Required:

1. Do you agree with this quote? Why?

2. As amanager, how would you seek to motivate your employees?

3. As amanager, would you use financial incentives to compensate your employees? If so, what
would be the keys to using them effectively? If not, then how would you compensate your
employees?

EXERCISE P—12 Cognitive Bias and Decision Making

During World War II, the U.S. military was studying its combat-tested fighter planes to determine
the parts of the plane that were most vulnerable to enemy fire. The purpose of the study was to
identify the most vulnerable sections of each plane and then take steps to reinforce those sections
to improve pilot safety and airplane durability. The data gathered by the U.S. military showed that
certain sections of its combat-tested fighter planes were consistently hit more often with enemy
fire than other sections of the plane.

Required:

1. Would you recommend reinforcing the sections of the plane that were hit most often by enemy
fire, or would you reinforce the sections that were hit less frequently by enemy fire? Why?

2. Do you think cognitive bias had the potential to influence the U.S. military’s decision-making
process with respect to reinforcing its fighter planes?

Source: Jerker Denrell, “Selection Bias and the Perils of Benchmarking,” Harvard Business Review,
Volume 83, Issue 4, pp. 114-119.

EXERCISE P—-13 Ethics and Decision Making

Assume that you just completed a December weekend vacation to a casino within the United
States. During your trip you won $10,000 gambling. When the casino exchanged your chips for
cash they did not record any personal information, such as your driver’s license number or social
security number. Four months later while preparing your tax returns for the prior year, you stop to
contemplate the fact that the Internal Revenue Service requires taxpayers to report all gambling
winnings on Form 1040.

Required:

Would you report your gambling winnings to the Internal Revenue Service so that you could pay
federal income taxes on those winnings? Do you believe that your actions are ethical? Why?

23




w
c
(7]
4
m
(7]
(7]
m
o
(g}
c
wn

Managerial Accounting
and Cost Concepts

Curbing Administrative Expenses

© Raymond Boyd/Getty Images

When Eric Kaler was appointed as the University of Minnesota’s President
he promised to cut administrative expenses. Over an 11-year period, the
university’s administrative headcount had climbed by 1,000 employees, or
37%. This growth rate practically doubled the faculty and student growth
rates during the same time period. Beyond the disparity in headcount
growth rates, the executive administrators’ pay raises exceeded the pay
raises given to faculty members, while at the same time the university’s
in-state tuition and fees more than doubled.

Dr. Kaler’s cost cutting efforts included closing dozens of extension
school offices, freezing or reducing salaries, eliminating 14 car allowances,
restructuring healthcare and retirement benefits, and eliminating the
Office of Academic Administration—a move that cut 5.5 full-time positions
including a senior vice-president who earned more than $300,000. m

Source: Douglas Belkin and Scott Thurm, “Dean’s List: Hiring Spree Fattens College Bureaucracy—And Tuition,”
The Wall Street Journal, December 29-30, 2012, pp. A1 and A10.
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CHAPTER 1

LEARNING OBJECTIVES

After studying Chapter 1, you should be able to:

LO1-1

LO1-2

LO1-3

LO1-4

LO1-5

LO1-6

LO1-7

LO1-8

Understand cost classifications
used for assigning costs to cost
objects: direct costs and indirect
costs.

Identify and give examples
of each of the three basic
manufacturing cost categories.

Understand cost classifications
used to prepare financial
statements: product costs and
period costs.

Understand cost classifications
used to predict cost behavior:
variable costs, fixed costs, and
mixed costs.

Understand cost classifications
used in making decisions:
differential costs, sunk costs, and
opportunity costs.

Prepare income statements for a
merchandising company using the
traditional and contribution formats.

(Appendix 1A) Identify the four
types of quality costs and explain
how they interact.

(Appendix 1A) Prepare and
interpret a quality cost report.
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n accounting, costs can be classified differently depending on
the needs of management. For example, the Prologue mentioned that financial
accounting is concerned with reporting financial information to external parties,
such as stockholders, creditors, and regulators. In this context, costs are classified
in accordance with externally imposed rules to enable the preparation of financial state-
ments. Conversely, managerial accounting is concerned with providing information to
managers within an organization so that they can formulate plans, control operations, and
make decisions. In these contexts, costs are classified in diverse ways that enable man-
agers to predict future costs, to compare actual costs to budgeted costs, to assign costs
to segments of the business (such as product lines, geographic regions, and distribution
channels), and to properly contrast the costs associated with competing alternatives.

The notion of different cost classifications for different purposes is the most impor-
tant unifying theme of this chapter and one of the key foundational concepts of the
entire textbook. Exhibit 1-1 summarizes five types of cost classifications that will be
used throughout the textbook, namely cost classifications (1) for assigning costs to cost
objects, (2) for manufacturing companies, (3) for preparing financial statements, (4) for
predicting cost behavior, and (5) for making decisions. As we begin defining the cost ter-
minology related to each of these cost classifications, please refer back to this exhibit to
help improve your understanding of the overall organization of the chapter.

25

Cost Classifications for Assigning Costs to Cost Objects

Costs are assigned to cost objects for a variety of purposes including pricing, preparing
profitability studies, and controlling spending. A cost object is anything for which cost
data are desired—including products, customers, and organizational subunits. For pur-
poses of assigning costs to cost objects, costs are classified as either direct or indirect.

LO1-1

Understand cost classifications
used for assigning costs to
cost objects: direct costs and
indirect costs.

EXHIBIT 1-1
Summary of Cost Classifications

Purpose of Cost Classification Cost Classifications

Accounting for costs in manufacturing - Manufacturing costs
companies - Direct materials
» Direct labor

«  Nonmanufacturing costs

« Selling costs
« Administrative costs

« Period costs (expensed)

Assigning costs to cost objects - Direct cost (can be easily traced)
- Indirect cost (cannot be easily traced)

« Manufacturing overhead

Preparing financial statements « Product costs (inventoriable)

Predicting cost behavior in response « Variable cost (proportional to activity)

Making decisions

to changes in activity - Fixed cost (constant in total)

Mixed cost (has variable and fixed elements)

Differential cost (differs between alternatives)
Sunk cost (should be ignored)
Opportunity cost (foregone benefit)
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Direct Cost

A direct cost is a cost that can be easily and conveniently traced to a specified cost
object. For example, if Adidas is assigning costs to its various regional and national
sales offices, then the salary of the sales manager in its Tokyo office would be a
direct cost of that office. If a printing company made 10,000 brochures for a specific
customer, then the cost of the paper used to make the brochures would be a direct cost
of that customer.

Indirect Cost

An indirect cost is a cost that cannot be easily and conveniently traced to a specified
cost object. For example, a Campbell Soup factory may produce dozens of varieties
of canned soups. The factory manager’s salary would be an indirect cost of a particular
variety such as chicken noodle soup. The reason is that the factory manager’s salary is
incurred as a consequence of running the entire factory—it is not incurred to produce
any one soup variety. To be traced to a cost object such as a particular product, the cost
must be caused by the cost object. The factory manager’s salary is called a common cost
of producing the various products of the factory. A common cost is a cost that is incurred
to support a number of cost objects but cannot be traced to them individually. A common
cost is a type of indirect cost.

A particular cost may be direct or indirect, depending on the cost object. While the
Campbell Soup factory manager’s salary is an indirect cost of manufacturing chicken
noodle soup, it is a direct cost of the manufacturing division. In the first case, the cost
object is chicken noodle soup. In the second case, the cost object is the entire manufactur-
ing division.

THE HIGH PRICE OF SELLING ON MANHATTAN’S FIFTH AVENUE

The cost to buy retail real estate on Manhattan’s Fifth Avenue exceeds $15,000 per square foot.
Investors are willing to pay such a high price because they can turn around and rent their space
to high-end retailers (such as Dolce & Gabbana, Tommy Bahama, and Massimo Dutti) for as
much as $3,000 per square foot per year. Abercrombie & Fitch’s store at 720 Fifth Avenue is its
single most profitable store—bringing in $100 million in annual sales while incurring annual rent
of $12.5 million. When Abercrombie measures the profits earned at its Fifth Avenue location, the
rental expense of $12.5 million is a direct cost of operating that particular store.

Source: Kris Hudson and Dana Mattioli, “Fifth Avenue’s Eye-Popping Rents,” The Wall Street Journal, November 21, 2012,
pp. C1and C10.

Cost Classifications for Manufacturing Companies

LO1-2

Identify and give examples

of each of the three basic
manufacturing cost categories.

Manufacturing companies such as Texas Instruments, Ford, and DuPont separate their
costs into two broad categories—manufacturing and nonmanufacturing costs.

Manufacturing Costs

Most manufacturing companies further separate their manufacturing costs into two direct
cost categories, direct materials and direct labor, and one indirect cost category, manufac-
turing overhead. A discussion of these three categories follows.
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Direct Materials The materials that go into the final product are called raw materials.
This term is somewhat misleading because it seems to imply unprocessed natural resources
like wood pulp or iron ore. Actually, raw materials refer to any materials that are used in
the final product; and the finished product of one company can become the raw materials
of another company. For example, the plastics produced by DuPont are a raw material
used by Hewlett-Packard in its personal computers.

Direct materials refers to raw materials that become an integral part of the finished
product and whose costs can be conveniently traced to the finished product. This would
include, for example, the seats that Airbus purchases from subcontractors to install in its
commercial aircraft, the electronic components that Apple uses in its iPhones, and the
doors that Whirlpool installs on its refrigerators.

CHEAP PART COSTS GENERAL MOTORS A FORTUNE
A direct material component part, called a detent plunger, is used by General Motors (GM) in
the manufacture of its automobile ignition switches. The part, which can be installed by direct
laborers in a matter of minutes, costs GM between $2.00 and $5.00 per unit to manufacture.
However, when this seemingly trivial component part caused ignition system failures that killed
12 people, its legal and financial impacts on GM became front-page news.

GM'’s troubles include a federal criminal probe that is investigating why the company
did not act sooner to redesign, recall, and replace the flawed detent plunger. It appears as
though GM learned of ignition switch failures in its Chevy Cobalt in 2004, but it did not rede-
sign the detent plunger to eliminate the problem until 2007. Furthermore, the company did
not issue a recall for cars that contained the faulty ignition switches until 2014. Beyond its
legal matters, GM expects to spend $8 million replacing the ignition switches of 1.6 million
recalled vehicles.

Source: Jeff Bennett, “For GM, Cheap Part Now a Pricey Fix,” The Wall Street Journal, March 13, 2014, pp. B1-B2.

Direct Labor Direct labor consists of labor costs that can be easily traced to indi-
vidual units of product. Direct labor is sometimes called fouch labor because direct labor
workers typically touch the product while it is being made. Examples of direct labor
include assembly-line workers at Toyota, carpenters at the home builder KB Home, and
electricians who install equipment on aircraft at Bombardier Learjet.

Managers occasionally refer to their two direct manufacturing cost categories as
prime costs. Prime cost is the sum of direct materials cost and direct labor cost.

Manufacturing Overhead Manufacturing overhead, the third manufacturing cost
category, includes all manufacturing costs except direct materials and direct labor. For
example, manufacturing overhead includes a portion of raw materials know as indirect
materials as well as indirect labor. Indirect materials are raw materials, such as the
solder used to make electrical connections in a Samsung HDTV and the glue used to
assemble an Ethan Allen chair, whose costs cannot be easily or conveniently traced
to finished products. Indirect labor refers to employees, such as janitors, supervisors,
materials handlers, maintenance workers, and night security guards, that play an essential
role in running a manufacturing facility; however, the cost of compensating these people
cannot be easily or conveniently traced to specific units of product. Since indirect materi-
als and indirect labor are difficult to trace to specific products, their costs are included in
manufacturing overhead.

Manufacturing overhead also includes other indirect costs that cannot be readily
traced to finished products such as depreciation of manufacturing equipment and the
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utility costs, property taxes, and insurance premiums incurred to operate a manufacturing
facility. Although companies also incur depreciation, utility costs, property taxes, and
insurance premiums to sustain their nonmanufacturing operations, these costs are not
included as part of manufacturing overhead. Only those indirect costs associated with
operating the factory are included in manufacturing overhead.

In practice, managers use various names for manufacturing overhead, such as indi-
rect manufacturing cost, factory overhead, and factory burden. All of these terms are
synonyms for manufacturing overhead. Another term that managers frequently use in
practice is conversion cost. Conversion cost refers to the sum of direct labor and manu-
facturing overhead. The term conversion cost is used to describe direct labor and man-
ufacturing overhead because these costs are incurred to convert direct materials into
finished products.

Nonmanufacturing Costs

Nonmanufacturing costs are often divided into two categories: (1) selling costs and
(2) administrative costs. Selling costs include all costs that are incurred to secure cus-
tomer orders and get the finished product to the customer. These costs are sometimes
called order-getting and order-filling costs. Examples of selling costs include advertising,
shipping, sales travel, sales commissions, sales salaries, and costs of finished goods ware-
houses. Selling costs can be either direct or indirect costs. For example, the cost of an
advertising campaign dedicated to one specific product is a direct cost of that product,
whereas the salary of a marketing manager who oversees numerous products is an indirect
cost with respect to individual products.

Administrative costs include all costs associated with the general management of
an organization rather than with manufacturing or selling. Examples of administrative
costs include executive compensation, general accounting, secretarial, public relations,
and similar costs involved in the overall, general administration of the organization as
a whole. Administrative costs can be either direct or indirect costs. For example, the
salary of an accounting manager in charge of accounts receivable collections in the
East region is a direct cost of that region, whereas the salary of a chief financial officer
who oversees all of a company’s regions is an indirect cost with respect to individual
regions.

Nonmanufacturing costs are also often called selling, general, and administrative
(SG&A) costs or just selling and administrative costs.

Cost Classifications for Preparing Financial Statements

LO1-3

Understand cost classifications
used to prepare financial
statements: product costs and
period costs.

When preparing a balance sheet and an income statement, companies need to classify
their costs as product costs or period costs. To understand the difference between prod-
uct costs and period costs, we must first discuss the matching principle from financial
accounting.

Generally, costs are recognized as expenses on the income statement in the period
that benefits from the cost. For example, if a company pays for liability insurance in
advance for two years, the entire amount is not considered an expense of the year in
which the payment is made. Instead, one-half of the cost would be recognized as an
expense each year. The reason is that both years—not just the first year—benefit from the
insurance payment. The unexpensed portion of the insurance payment is carried on the
balance sheet as an asset called prepaid insurance.

The matching principle is based on the accrual concept that costs incurred to gen-
erate a particular revenue should be recognized as expenses in the same period that
the revenue is recognized. This means that if a cost is incurred to acquire or make
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something that will eventually be sold, then the cost should be recognized as an expense
only when the sale takes place—that is, when the benefit occurs. Such costs are called
product costs.

Product Costs

For financial accounting purposes, product costs include all costs involved in acquir-
ing or making a product. Product costs “attach” to a unit of product as it is purchased
or manufactured and they stay attached to each unit of product as long as it remains in
inventory awaiting sale. When units of product are sold, their costs are released from
inventory as expenses (typically called cost of goods sold) and matched against sales on
the income statement. Because product costs are initially assigned to inventories, they are
also known as inventoriable costs.

For manufacturing companies, product costs include direct materials, direct labor,
and manufacturing overhead.! A manufacturer’s product costs flow through three inven-
tory accounts on the balance sheet—Raw Materials, Work in Process, and Finished
Goods—prior to being recorded in cost of goods sold on the income statement. Raw
materials include any materials that go into the final product. Work in process consists
of units of product that are only partially complete and will require further work before
they are ready for sale to the customer. Finished goods consist of completed units of
product that have not yet been sold to customers.

When direct materials are used in production, their costs are transferred from Raw
Materials to Work in Process. Direct labor and manufacturing overhead costs are added to
Work in Process to convert direct materials into finished goods. Once units of product are
completed, their costs are transferred from Work in Process to Finished Goods. When a
manufacturer sells its finished goods to customers, the costs are transferred from Finished
Goods to Cost of Goods Sold.

We want to emphasize that product costs are not necessarily recorded as expenses
on the income statement in the period in which they are incurred. Rather, as explained
above, they are recorded as expenses in the period in which the related products are sold.

Period Costs

Period costs are all the costs that are not product costs. All selling and administrative
expenses are treated as period costs. For example, sales commissions, advertising, exec-
utive salaries, public relations, and the rental costs of administrative offices are all period
costs. Period costs are not included as part of the cost of either purchased or manufac-
tured goods; instead, period costs are expensed on the income statement in the period in
which they are incurred using the usual rules of accrual accounting. Keep in mind that
the period in which a cost is incurred is not necessarily the period in which cash changes
hands. For example, as discussed earlier, the cost of liability insurance is spread across
the periods that benefit from the insurance—regardless of the period in which the insur-
ance premium is paid.

Exhibit 1-2 summarizes the product and period cost flows for manufacturers that
were just discussed. Notice that product costs flow through three inventory accounts on
the balance sheet prior to being recognized as part of cost of goods sold in the income
statement. Conversely, period costs do not flow through the inventory accounts on the
balance sheet and they are not included in cost of goods sold in the income statement.
Instead, they are recorded as selling and administrative expenses in the income statement
during the period incurred.

! For internal management purposes, product costs may exclude some manufacturing costs. For example,
see Appendix 2B and the discussion in Chapter 6.
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EXHIBIT 1-2
Cost Flows and Classifications in a Manufacturing Company
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Cost Classifications for Predicting Cost Behavior

It is often necessary to predict how a certain cost will behave in response to a change in
activity. For example, a manager at Under Armour may want to estimate the impact a
5 percent increase in sales would have on the company’s total direct materials cost. Cost
behavior refers to how a cost reacts to changes in the level of activity. As the activity
level rises and falls, a particular cost may rise and fall as well—or it may remain constant.
For planning purposes, a manager must be able to anticipate which of these will happen;
and if a cost can be expected to change, the manager must be able to estimate how much
it will change. To help make such distinctions, costs are often categorized as variable,
fixed, or mixed. The relative proportion of each type of cost in an organization is known
as its cost structure. For example, an organization might have many fixed costs but few
variable or mixed costs. Alternatively, it might have many variable costs but few fixed or
mixed costs.

LO1-4

Understand cost
classifications used to predict
cost behavior: variable costs,
fixed costs, and mixed costs.

Variable Cost

A variable cost varies, in total, in direct proportion to changes in the level of activity.
Common examples of variable costs include cost of goods sold for a merchandising com-
pany, direct materials, direct labor, variable elements of manufacturing overhead, such as
indirect materials, supplies, and power, and variable elements of selling and administra-
tive expenses, such as commissions and shipping costs.>

2 Direct labor costs often can be fixed instead of variable for a variety of reasons. For example, in some
countries, such as France, Germany, and Japan, labor regulations and cultural norms may limit manage-
ment’s ability to adjust the labor force in response to changes in activity. In this textbook, always assume
that direct labor is a variable cost unless you are explicitly told otherwise.
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For a cost to be variable, it must be variable with respect to something. That “something”
is its activity base. An activity base is a measure of whatever causes the incurrence of a
variable cost. An activity base is sometimes referred to as a cost driver. Some of the most
common activity bases are direct labor-hours, machine-hours, units produced, and units
sold. Other examples of activity bases (cost drivers) include the number of miles driven
by salespersons, the number of pounds of laundry cleaned by a hotel, the number of calls
handled by technical support staff at a software company, and the number of beds occupied
in a hospital. While there are many activity bases within organizations, throughout
this textbook, unless stated otherwise, you should assume that the activity base under
consideration is the total volume of goods and services provided by the organization. We
will specify the activity base only when it is something other than total output.

To provide an example of a variable cost, consider Nooksack Expeditions, a small
company that provides daylong whitewater rafting excursions on rivers in the North
Cascade Mountains. The company provides all of the necessary equipment and experi-
enced guides, and it serves gourmet meals to its guests. The meals are purchased from a
caterer for $30 a person for a daylong excursion. The behavior of this variable cost, on
both a per unit and a total basis, is shown below:

Number Cost of Meals Total Cost of

of Guests per Guest Meals
250, .. $30 $7,500
500. .. ..o, $30 $15,000
750. ... ... $30 $22,500

1,000................. $30 $30,000

While total variable costs change as the activity level changes, it is important to note
that a variable cost is constant if expressed on a per unit basis. For example, the per unit
cost of the meals remains constant at $30 even though the total cost of the meals increases
and decreases with activity. The graph on the left-hand side of Exhibit 1-3 illustrates that
the total variable cost rises and falls as the activity level rises and falls. At an activity
level of 250 guests, the total meal cost is $7,500. At an activity level of 1,000 guests, the
total meal cost rises to $30,000.
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EXHIBIT 1-3
Variable and Fixed Cost Behavior
Total Cost of Meals
$30,000
A variable cost increases,

$25,000 in total, in proportion
@ to activity.
®© $20,000
=
5 Cost of
+ $15,000 building ;$500
o) rental
[®]
©
5 $10,000
|_

$5,000
$0 $0
0 250 500 750 1,000 0
Number of guests

250

Total Cost of Renting the Building

Fixed costs remain
constant in total dollar
amount through
wide ranges of activity.

500 750
Number of guests

1,000
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FOOD COSTS AT A LUXURY HOTEL

The Sporthotel Theresa (http://www.theresa.at/), owned and operated by the Egger family, is
a four star hotel located in Zell im Zillertal, Austria. The hotel features access to hiking, skiing,
biking, and other activities in the Ziller alps as well as its own fitness facility and spa.

Three full meals a day are included in the hotel room charge. Breakfast and lunch are
served buffet-style while dinner is a more formal affair with as many as six courses. The chef,
Stefan Egger, believes that food costs are roughly proportional to the number of guests staying
at the hotel; that is, they are a variable cost. He must order food from suppliers two or three
days in advance, but he adjusts his purchases to the number of guests who are currently stay-
ing at the hotel and their consumption patterns. In addition, guests make their selections from
the dinner menu early in the day, which helps Stefan plan which foodstuffs will be required for
dinner. Consequently, he is able to prepare just enough food so that all guests are satisfied and
yet waste is held to a minimum.

Fixed Cost

A fixed cost is a cost that remains constant, in total, regardless of changes in the level
of activity. Manufacturing overhead usually includes various fixed costs such as depre-
ciation, insurance, property taxes, rent, and supervisory salaries. Similarly, selling and
administrative costs often include fixed costs such as administrative salaries, advertising,
and depreciation of nonmanufacturing assets. Unlike variable costs, fixed costs are not
affected by changes in activity. Consequently, as the activity level rises and falls, total
fixed costs remain constant unless influenced by some outside force, such as a landlord
increasing your monthly rent. To continue the Nooksack Expeditions example, assume
the company rents a building for $500 per month to store its equipment. The total amount
of rent paid is the same regardless of the number of guests the company takes on its expe-
ditions during any given month. The concept of a fixed cost is shown graphically on the
right-hand side of Exhibit 1-3.

Because total fixed costs remain constant for large variations in the level of activ-
ity, the average fixed cost per unit becomes progressively smaller as the level of activity
increases. If Nooksack Expeditions has only 250 guests in a month, the $500 fixed rental
cost would amount to an average of $2 per guest. If there are 1,000 guests, the fixed rental
cost would average only 50 cents per guest. The table below illustrates this aspect of the
behavior of fixed costs. Note that as the number of guests increase, the average fixed cost
per guest drops.

Monthly Number of  Average Cost
Rental Cost Guests per Guest
$500 .......... 250 $2.00
$500.......... 500 $1.00
$500.......... 750 $0.67
$500 .......... 1,000 $0.50

As a general rule, we caution against expressing fixed costs on an average per unit
basis in internal reports because it creates the false impression that fixed costs are like
variable costs and that total fixed costs actually change as the level of activity changes.

For planning purposes, fixed costs can be viewed as either committed or discretion-
ary. Committed fixed costs represent organizational investments with a multiyear plan-
ning horizon that can’t be significantly reduced even for short periods of time without
making fundamental changes. Examples include investments in facilities and equipment,
as well as real estate taxes, insurance premiums, and salaries of top management. Even if
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operations are interrupted or cut back, committed fixed costs remain largely unchanged
in the short term because the costs of restoring them later are likely to be far greater than
any short-run savings that might be realized. Discretionary fixed costs (often referred
to as managed fixed costs) usually arise from annual decisions by management to spend
on certain fixed cost items. Examples of discretionary fixed costs include advertising,
research, public relations, management development programs, and internships for stu-
dents. Discretionary fixed costs can be cut for short periods of time with minimal damage
to the long-run goals of the organization.

The Linearity Assumption and the Relevant Range

Management accountants ordinarily assume that costs are strictly linear; that is, the rela-
tion between cost on the one hand and activity on the other can be represented by a
straight line within a narrow band of activity known as the relevant range. The relevant
range is the range of activity within which the assumption that cost behavior is strictly
linear is reasonably valid.?

The concept of the relevant range is important in understanding fixed costs. For
example, suppose the Mayo Clinic rents a machine for $20,000 per month that tests
blood samples for the presence of leukemia cells. Furthermore, suppose that the capacity
of the leukemia diagnostic machine is 3,000 tests per month. The assumption that the rent
for the diagnostic machine is $20,000 per month is only valid within the relevant range
of 0 to 3,000 tests per month. If the Mayo Clinic needed to test 5,000 blood samples per
month, then it would need to rent another machine for an additional $20,000 per month. It
would be difficult to rent half of a diagnostic machine; therefore, the step pattern depicted
in Exhibit 1-4 is typical for such costs. This exhibit shows that the fixed rental cost is
$20,000 for a relevant range of 0 to 3,000 tests. The fixed rental cost increases to $40,000
within the relevant range of 3,001 to 6,000 tests. The rental cost increases in discrete
steps or increments of 3,000 tests, rather than increasing in a linear fashion per test.

This step-oriented cost behavior pattern can also be used to describe other costs,
such as some labor costs. For example, the cost of compensating salaried employees
can be characterized using a step pattern. Salaried employees are paid a fixed amount,
such as $40,000 per year, for providing the capacity to work a prespecified amount of
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$60,000

$40,000

Cost

$20,000

0 3,000 6,000 9,000
Number of Tests

EXHIBIT 1-4
Fixed Costs and the Relevant Range

3 Recent research has focused on how costs respond to changes in activity. That research is broadly
consistent with the accountant's linear model, with anticipated activity outside of the relevant range
often leading to adjustments in fixed costs. See Rajiv Banker and Dmitri Byzalov, “Asymmetric Cost
Behavior”, Journal of Management Accounting Research, 2014, Vol. 26, No. 2, pages 43-79, and Eric
Noreen, “Capacity Constraints and Asymmetric Cost Behavior”, working paper, 20145.
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EXHIBIT 1-5
Summary of Variable and Fixed
Cost Behavior

Behavior of the Cost (within the relevant range)

Cost In Total Per Unit
Variable cost  Total variable cost increases Variable cost per unit
and decreases in proportion remains constant.
to changes in the activity level.
Fixed cost Total fixed cost is not affected Fixed cost per unit
by changes in the activity decreases as the activity
level within the relevant range. level rises and increases

as the activity level falls.

© Kuznetcov._Konstantin/Shutterstock.com

time, such as 40 hours per week for 50 weeks a year (= 2,000 hours per year). In this
example, the total salary cost is $40,000 within a relevant range of 0 to 2,000 hours of
work. The total salary cost increases to $80,000 (or two employees) if the organiza-
tion’s work requirements expand to a relevant range of 2,001 to 4,000 hours of work.
Cost behavior patterns such as salaried employees are often called step-variable costs.
Step-variable costs can often be adjusted quickly as conditions change. Furthermore,
the width of the steps for step-variable costs is generally so narrow that these costs can
be treated essentially as variable costs for most purposes. The width of the steps for
fixed costs, on the other hand, is so wide that these costs should be treated as entirely
fixed within the relevant range.

Exhibit 1-5 summarizes four key concepts related to variable and fixed costs. Study
it carefully before reading further.

HOW MANY GUIDES?

Majestic Ocean Kayaking, of Ucluelet, British Columbia, is owned and operated by Tracy
Morben-Eeftink. The company offers a number of guided kayaking excursions ranging from
three-hour tours of the Ucluelet harbor to six-day kayaking and camping trips in Clayo-
quot Sound. One of the company’s excursions is a four-day kayaking and camping trip to The
Broken Group Islands in the Pacific Rim National Park. Special regulations apply to trips in the
park—including a requirement that one certified guide must be assigned for every five guests or
fraction thereof. For example, a trip with 12 guests must have at least three certified guides. Guides
are not salaried and are paid on a per-day basis. Therefore, the cost to the company of the guides
for a trip is a step-variable cost rather than a fixed cost or a strictly variable cost. One guide is
needed for 1to 5 guests, two guides for 6 to 10 guests, three guides for 11 to 15 guests, and so on.

Mixed Costs

A mixed cost contains both variable and fixed cost elements. Mixed costs are also known
as semivariable costs. To continue the Nooksack Expeditions example, the company
incurs a mixed cost called fees paid to the state. It includes a license fee of $25,000 per
year plus $3 per rafting party paid to the state’s Department of Natural Resources. If the
company runs 1,000 rafting parties this year, then the total fees paid to the state would
be $28,000, made up of $25,000 in fixed cost plus $3,000 in variable cost. Exhibit 1-6
depicts the behavior of this mixed cost.

Even if Nooksack fails to attract any customers, the company will still have to pay the
license fee of $25,000. This is why the cost line in Exhibit 1-6 intersects the vertical cost
axis at the $25,000 point. For each rafting party the company organizes, the total cost of
the state fees will increase by $3. Therefore, the total cost line slopes upward as the vari-
able cost of $3 per party is added to the fixed cost of $25,000 per year.
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$30,000 EXHIBIT 1-6
Mixed Cost Behavior
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Because the mixed cost in Exhibit 1-6 is represented by a straight line, the following
equation for a straight line can be used to express the relationship between a mixed cost

and the level of activity:

Y=a+ bX

In this equation,
Y = The total mixed cost

a = The total fixed cost (the vertical intercept of the line)

b = The variable cost per unit of activity (the slope of the line)

X = The level of activity

Because the variable cost per unit equals the slope of the straight line, the steeper the

slope, the higher the variable cost per unit.
In the case of the state fees paid by Nooksack Expeditions, the equation is written as

follows:

Y = $25,000 + $3.00X

bt

Total Total Variable Activity
mixed fixed  cost per level
cost cost unit of
activity

This equation makes it easy to calculate the total mixed cost for any activity level within
the relevant range. For example, suppose that the company expects to organize 800 raft-
ing parties in the next year. The total state fees would be calculated as follows:

Y = $25,000 + ($3.00 per rafting party x 800 rafting parties)
= $27.,400
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Cost Terminology—A Closer Look

To improve your understanding of some of the definitions and concepts introduced so
far, consider the following scenario. A company has reported the following costs and
expenses for the most recent month:

Direct materials $69,000
Direct labor $35,000
Variable manufacturing overhead  $15,000
Fixed manufacturing overhead 28,000
Total manufacturing overhead $43,000
Variable selling expense $12,000
Fixed selling expense 18,000
Total selling expense $30,000
Variable administrative expense $ 4,000
Fixed administrative expense 25,000
Total administrative expense $29,000

These costs and expenses can be categorized in a number of ways, some of which are
shown below:

Product cost = Direct materials + Direct labor + Manufacturing overhead
= $69,000 + $35,000 + $43,000
= $147,000
Period cost = Selling expense + Administrative expense
= $30,000 + $29,000
= $59,000
Conversion cost = Direct labor + Manufacturing overhead
= $35,000 + $43,000
= $78,000
Prime cost = Direct materials + Direct labor
= $69,000 + $35,000
= $104,000
Varial?le = Direct materials + Direct labor + Variable manufacturing
manufacturing cost overhead
= $69,000 + $35,000 + $15,000
= $119,000
Total fixed cost  — Fixedoir:rlﬁgzzlcturing Fiz)e(;l) esrileing Fixedei;l)r:;rsléstrative

$28,000 + $18,000 + $25,000
= $71,000
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Cost Classifications for Decision Making

Decisions involve choosing between alternatives. To make intelligent choices, it is
essential to consider relevant costs (and benefits) while ignoring irrelevant costs (and
benefits). More specifically, it important to understand the terms differential cost and rev-
enue, sunk cost, and opportunity cost.

Differential Cost and Revenue

In business decisions, each alternative will have costs and benefits that must be compared
to the costs and benefits of other available alternatives. A future cost that differs between
any two alternatives is known as a differential cost. Differential costs are always relevant
costs. Future revenue that differs between any two alternatives is known as differential
revenue. Differential revenue is an example of a relevant benefit. Any future cost or
benefit that does not differ between the alternatives is irrelevant and should be ignored.

A differential cost is also known as an incremental cost. Although technically an
incremental cost should refer only to an increase in cost from one alternative to another,
whereas decreases in cost should be referred to as decremental costs. Differential cost is
a broader term, encompassing both cost increases (incremental costs) and cost decreases
(decremental costs) between alternatives.

The accountant’s differential cost concept can be compared to the economist’s marginal
cost concept. In speaking of changes in cost and revenue, the economist uses the terms
marginal cost and marginal revenue. The revenue that can be obtained from selling one
more unit of product is called marginal revenue, and the cost involved in producing one
more unit of product is called marginal cost. The economist’s marginal concept is basically
the same as the accountant’s differential concept applied to a single unit of output.

Differential costs can be either fixed or variable. To illustrate, assume that Natural
Cosmetics, Inc., is thinking about changing its marketing method from distribution through
retailers to distribution by a network of neighborhood sales representatives. Present costs
and revenues are compared to projected costs and revenues in the following table:

Retailer Sales Differential

Distribution  Representatives  Costs and

(present) (proposed) Revenues

Sales (variable) ................... $700,000 $800,000 $100,000
Cost of goods sold (variable) .. ..... 350,000 400,000 50,000
Advertising (fixed) .. ............... 80,000 45,000 (35,000)
Commissions (variable) ............ 0 40,000 40,000
Warehouse depreciation (fixed) . .. .. 50,000 80,000 30,000
Other expenses (fixed) ............ 60,000 60,000 0
Total expenses ................... 540,000 625,000 85,000
Net operating income ............. $160,000 $175,000 $ 15,000

According to the above analysis, the differential revenue is $100,000 and the differential
costs total $85,000, leaving a positive differential net operating income of $15,000 in
favor of using sales representatives.

In general, only the differences between alternatives are relevant in decisions. Those
items that are the same under all alternatives and that are not affected by the decision
can be ignored. For example, in the Natural Cosmetics, Inc., example above, the “Other
expenses” category, which is $60,000 under both alternatives, can be ignored because
it has no effect on the decision. If it were removed from the calculations, the sales

LO1-5

Understand cost classifications
used in making decisions:
differential costs, sunk costs,
and opportunity costs.
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representatives would still be preferred by $15,000. This is an extremely important prin-
ciple in management accounting that we will revisit in later chapters.

Sunk Cost and Opportunity Cost

A sunk cost is a cost that has already been incurred and that cannot be changed by any
decision made now or in the future. Because sunk costs cannot be changed by any deci-
sion, they are not differential costs. And because only differential costs are relevant in a
decision, sunk costs should always be ignored.

To illustrate a sunk cost, assume that a company paid $50,000 several years ago for a
special-purpose machine. The machine was used to make a product that is now obsolete
and is no longer being sold. Even though in hindsight purchasing the machine may have
been unwise, the $50,000 cost has already been incurred and cannot be undone. It would
be folly to continue making the obsolete product in a misguided attempt to “recover” the
original cost of the machine. In short, the $50,000 originally paid for the machine is a
sunk cost that should be ignored in current decisions.

Opportunity cost is the potential benefit that is given up when one alternative is
selected over another. For example, assume that you have a part-time job while attending
college that pays $200 per week. If you spend one week at the beach during spring break
without pay, then the $200 in lost wages would be an opportunity cost of taking the week
off to be at the beach. Opportunity costs are not usually found in accounting records, but
they are costs that must be explicitly considered in every decision a manager makes. Vir-
tually every alternative involves an opportunity cost.

NAVISTAR CLOSES ITS ENGINE PLANT IN ALABAMA

When Navistar International’s share of the medium-size truck market dropped from 30% to 17%,
the company decided to eliminate excess capacity by closing its engine plant in Alabama. The
plant closure resulted in a loss of 280 jobs and an annual cost savings of about $22 million per
year. When making this decision Navistar was essentially choosing between two alternatives—
keep the Alabama plant open or close the plant. When Navistar analyzed the differential costs
and revenues associated with these two alternatives, it opted to close the plant.

Source: Bob Tita, “Truck Maker Navistar to Close Alabama Plant,” The Wall Street Journal, February 21, 2014, p. B3.

Using Different Cost Classifications for Different Purposes

LO1-6

Prepare income statements
for a merchandising company
using the traditional and
contribution formats.

In this section of the chapter, we discuss how to prepare traditional and contribution
format income statements for a merchandising company.* Merchandising companies do
not manufacture the products that they sell to customers. For example, L.owe’s and Home
Depot are merchandising companies because they buy finished products from manufac-
turers and then resell them to end consumers.

Contrasting these two types of income statements enables us to illustrate the chapter’s
unifying theme of different cost classifications for different purposes. Traditional income
statements are prepared primarily for external reporting purposes. They rely on cost clas-
sifications for preparing financial statements (product and period costs) to depict the
financial consequences of past transactions. Contribution format income statements are
prepared for internal management purposes. They use cost classifications for predicting
costs behavior (variable and fixed costs) to better inform decisions affecting the future.

The two different purposes served by these income statements highlight what is
arguably the most important difference between financial accounting and managerial
accounting—an emphasis on recording past performance versus an emphasis on making
predictions and decisions that affect future performance.

4 Subsequent chapters compare the income statement formats for manufacturing companies.



Managerial Accounting and Cost Concepts

The Traditional Format Income Statement

The left-hand side of Exhibit 1-7 shows a traditional income statement format for merchan-
dising companies. This type of income statement organizes costs into two categories—cost
of goods sold and selling and administrative expenses. Sales minus cost of goods sold
equals the gross margin. The gross margin minus selling and administrative expenses
equals net operating income.

The cost of goods sold reports the product costs attached to the merchandise sold
during the period. The selling and administrative expenses report all period costs that
have been expensed as incurred. The cost of goods sold for a merchandising company
can be computed directly by multiplying the number of units sold by their unit cost or
indirectly using the equation below:

Cost of Beginning Ending
oods sold — merchandise + Purchases — merchandise
e inventory inventory

For example, let’s assume that the company depicted in Exhibit 1-7 purchased $3,000
of merchandise inventory during the period and had beginning and ending merchandise
inventory balances of $7,000 and $4,000, respectively. The equation above could be used
to compute the cost of goods sold as follows:

Beginning Ending
()Co?isst soofl 4= merchandise + Purchases — merchandise
& inventory inventory
= $7,000 +  $3,000 - $4,000
= $6,000

Although the traditional income statement is useful for external reporting purposes,
it has serious limitations when used for internal purposes. It does not distinguish between
fixed and variable costs. For example, under the heading “Selling and administrative
expenses,” both variable administrative costs ($400) and fixed administrative costs
($1,500) are lumped together ($1,900). Internally, managers need cost data organized
by cost behavior to aid in planning, controlling, and decision making. The contribution
format income statement has been developed in response to these needs.
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EXHIBIT 1-7

Fixed administrative
Net operating income

Comparing Traditional and Contribution Format Income Statements for Merchandising Companies (all numbers are given)

$12,000

7,000

Traditional Format Contribution Format
Sales ... $12,000 Sales..................o.un.
Costofgoodssold*. ............... 6,000 Variable expenses:
Grossmargin . ... 6,000 Costofgoodssold .........
Selling and administrative expenses: Variable selling ............
Selling...........oooiiiiei ... $3,100 Variable administrative
Administrative ........ .. ... .. ... 1,900 5,000 Contribution margin ..........
Net operating income ............. $ 1,000 Fixed expenses:

Fixedselling ..............

5,000

4,000

$ 1,000

*For a manufacturing company, the cost of goods sold would include some variable costs, such as direct materials,
direct labor, and variable overhead, and some fixed costs, such as fixed manufacturing overhead. Income statement
formats for manufacturing companies will be explored in greater detail in a subsequent chapter.
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The Contribution Format Income Statement

The crucial distinction between fixed and variable costs is at the heart of the contribution
approach to constructing income statements. The unique thing about the contribution
approach is that it provides managers with an income statement that clearly distinguishes
between fixed and variable costs and therefore aids planning, controlling, and decision
making. The right-hand side of Exhibit 1-7 shows a contribution format income state-
ment for merchandising companies.

The contribution approach separates costs into fixed and variable categories, first
deducting all variable expenses from sales to obtain the contribution margin. For a mer-
chandising company, cost of goods sold is a variable cost that gets included in the “Vari-
able expenses” portion of the contribution format income statement. The contribution
margin is the amount remaining from sales revenues after all variable expenses have
been deducted. This amount contributes toward covering fixed expenses and then toward
profits for the period. The contribution margin can also be stated on a per unit basis. For
example, if the company depicted in Exhibit 1-7 sold 500 units, then its contribution
margin per unit would be $10 per unit (= $5,000 + 500 units).

The contribution format income statement is used as an internal planning and
decision-making tool. Its emphasis on cost behavior aids cost-volume-profit analysis,
management performance appraisals, and budgeting. Moreover, the contribution approach
helps managers organize data pertinent to numerous decisions such as product-line
analysis, pricing, use of scarce resources, and make or buy analysis. All of these topics
are covered in later chapters.

In this chapter, we have discussed ways in which managers classify costs. How the costs will be
used—for assigning costs to cost objects, preparing external reports, predicting cost behavior, or
decision making—will dictate how the costs are classified.

For purposes of assigning costs to cost objects such as products or departments, costs are clas-
sified as direct or indirect. Direct costs can be conveniently traced to cost objects. Indirect costs
cannot be conveniently traced to cost objects.

For external reporting purposes, costs are classified as either product costs or period costs.
Product costs are assigned to inventories and are considered assets until the products are sold. At
the point of sale, product costs become cost of goods sold on the income statement. In contrast,
period costs are taken directly to the income statement as expenses in the period in which they are
incurred.

For purposes of predicting how costs will react to changes in activity, costs are classified into
three categories—variable, fixed, and mixed. Variable costs, in total, are strictly proportional to
activity. The variable cost per unit is constant. Fixed costs, in total, remain the same as the activity
level changes within the relevant range. The average fixed cost per unit decreases as the activity
level increases. Mixed costs consist of variable and fixed elements and can be expressed in equa-
tion form as Y = a + bX, where Y is the total mixed cost, « is the total fixed cost, b is the variable
cost per unit of activity, and X is the activity level.

For purposes of making decisions, the concepts of differential cost and revenue, sunk cost,
and opportunity cost are vitally important. Differential costs and revenues are the costs and rev-
enues that differ between alternatives. Sunk cost is a cost that occurred in the past and cannot
be altered. Opportunity cost is the benefit that is forgone when one alternative is selected over
another. Differential costs and opportunity costs should be carefully considered in decisions. Sunk
costs are always irrelevant in decisions and should be ignored.

Different cost classifications for different purposes is the unifying theme of this chapter and
it can be highlighted by contrasting traditional and contribution format income statements. The
traditional income statement format is used primarily for external reporting purposes. It organizes
costs using product and period cost classifications. The contribution format income statement aids
decision making because it organizes costs using variable and fixed cost classifications.
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Review Problem 1: Cost Terms I

Many new cost terms have been introduced in this chapter. It will take you some time to learn what

each term means and how to properly classify costs in an organization. Consider the following

example: Porter Company manufactures furniture, including tables. Selected costs are given below:

1. The tables are made of wood that costs $100 per table.

2. The tables are assembled by workers, at a wage cost of $40 per table.

3. Workers assembling the tables are supervised by a factory supervisor who is paid $38,000
per year.

4. Electrical costs are $2 per machine-hour. Four machine-hours are required to produce a table.

The depreciation on the machines used to make the tables totals $10,000 per year. The

machines have no resale value and do not wear out through use.

The salary of the president of the company is $100,000 per year.

The company spends $250,000 per year to advertise its products.

Salespersons are paid a commission of $30 for each table sold.

Instead of producing the tables, the company could rent its factory space for $50,000 per year.

A

52 £9 &= O

Required:

Classify these costs according to the various cost terms used in the chapter. Carefully study the
classification of each cost. If you don’t understand why a particular cost is classified the way it is,
reread the section of the chapter discussing the particular cost term. The terms variable cost and
fixed cost refer to how costs behave with respect to the number of tables produced in a year.

Solution to Review Problem 1

Period Product Cost

(Selling and
Variable Fixed Administrative) Direct Direct Manufacturing  Sunk  Opportunity
Cost Cost Cost Materials  Labor Overhead Cost Cost

1. Wood used in a table
($100 pertable) .............. X X

2. Labor cost to assemble

a table ($40 pertable)......... X X
3. Salary of the factory supervisor

($38,000 peryear)............ X X
4. Cost of electricity to

produce tables ($2 per

machine-hour) ................ X X
5. Depreciation of machines

used to produce tables ($10,000

pPeryear). ..., X X x*
6. Salary of the company

president ($100,000

peryear). ..., X X
7. Advertising expense

($250,000 peryear)........... X X
8. Commissions paid

to salespersons

($30 pertable sold) ........... X X
9. Rental income forgone on

factory space ($50,000

peryear). ..., Xt

* This is a sunk cost because the outlay for the equipment was made in a previous period.

* This is an opportunity cost because it represents the potential benefit that is lost or sacrificed as a result of using the factory space to produce tables. Opportunity
cost is a special category of cost that is not ordinarily recorded in an organization’s accounting records. To avoid possible confusion with other costs, we will not
attempt to classify this cost in any other way except as an opportunity cost.
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I Review Problem 2: Income Statement Formats

i McFarland, Inc., is a merchandiser that provided the following information:

— Amount
Number of unitssold ................... 35,000
Selling price perunit. ................... $40
Variable selling expense per unit......... $3
Variable administrative expense per unit . . $1
Total fixed selling expense .............. $45,000
Total fixed administrative expense........ $28,000
Beginning merchandise inventory ........ $21,000
Ending merchandise inventory........... $35,000
Merchandise purchases. ................ $805,000
Required:

1. Prepare a traditional income statement.
2. Prepare a contribution format income statement.

Solution to Review Problem 2
1. Traditional income statement

McFarland, Inc.
Traditional Income Statement

Sales ($40 per unit X 35,000 UNIS) . . ..o vt ee e $1,400,000
Cost of goods sold ($21,000 + $805,000 — $35,000). .. .......... 791,000
GroSS MArgin . ..o ottt e e e s 609,000

Selling and administrative expenses:
Selling expense (($3 per unit x 35,000

Units) + $45,000) ..ot $150,000
Administrative expense (($1 per unit x 35,000
units) + $28,000) ... ... 63,000 213,000
Net operatingincome. . ....... ... i $ 396,000

2. Contribution format income statement

McFarland, Inc.
Contribution Format Income Statement

SalES $1,400,000
Variable expenses:

Cost of goods sold ($21,000 + $805,000 — $35,000) ......... $791,000

Selling expense ($3 per unit x 35,000 units). ................. 105,000

Administrative expense ($1 per unit x 35,000 units)........... 35,000 931,000
Contribution margin ... 469,000
Fixed expenses:

Selling eXpense. .. ... 45,000

Administrative expense . ... 28,000 73,000
Net operatingincome. ... ... ... i $ 396,000

I Glossary

Activity base A measure of whatever causes the incurrence of a variable cost. For example, the total
cost of surgical gloves in a hospital will increase as the number of surgeries increases. Therefore,
the number of surgeries is the activity base that explains the total cost of surgical gloves. (p. 31)

Administrative costs All executive, organizational, and clerical costs associated with the general
management of an organization rather than with manufacturing or selling. (p. 28)
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Committed fixed costs Investments in facilities, equipment, and basic organizational structure
that can’t be significantly reduced even for short periods of time without making fundamental
changes. (p. 32)

Common cost A cost that is incurred to support a number of cost objects but that cannot be traced
to them individually. For example, the wage cost of the pilot of a 747 airliner is a common cost
of all of the passengers on the aircraft. Without the pilot, there would be no flight and no pas-
sengers. But no part of the pilot’s wage is caused by any one passenger taking the flight. (p. 26)

Contribution approach An income statement format that organizes costs by their behavior. Costs
are separated into variable and fixed categories rather than being separated into product and
period costs for external reporting purposes. (p. 40)

Contribution margin The amount remaining from sales revenues after all variable expenses have
been deducted. (p. 40)

Conversion cost Direct labor cost plus manufacturing overhead cost. (p. 28)

Cost behavior The way in which a cost reacts to changes in the level of activity. (p. 30)

Cost object Anything for which cost data are desired. Examples of cost objects are products,
customers, geographic regions, and parts of the organization such as departments or divisions. (p. 25)

Cost structure The relative proportion of fixed, variable, and mixed costs in an organization. (p. 30)

Differential cost A future cost that differs between any two alternatives. (p. 37)

Differential revenue Future revenue that differs between any two alternatives. (p. 37)

Direct cost A cost that can be easily and conveniently traced to a specified cost object. (p. 26)

Direct labor Factory labor costs that can be easily traced to individual units of product. Also
called fouch labor. (p. 27)

Direct materials Materials that become an integral part of a finished product and whose costs can
be conveniently traced to it. (p. 27)

Discretionary fixed costs Those fixed costs that arise from annual decisions by management to
spend on certain fixed cost items, such as advertising and research. (p. 33)

Financial accounting The phase of accounting that is concerned with reporting historical finan-
cial information to external parties, such as stockholders, creditors, and regulators. (p. 25)
Fixed cost A cost that remains constant, in total, regardless of changes in the level of activity
within the relevant range. If a fixed cost is expressed on a per unit basis, it varies inversely

with the level of activity. (p. 32)

Finished goods Units of product that have been completed but not yet sold to customers. (p. 29)

Incremental cost An increase in cost between two alternatives. Also see Differential cost. (p. 37)

Indirect cost A cost that cannot be easily and conveniently traced to a specified cost object. (p. 26)

Indirect labor The labor costs of janitors, supervisors, materials handlers, and other factory
workers that cannot be conveniently traced to particular products. (p. 27)

Indirect materials Small items of material such as glue and nails that may be an integral part of a
finished product, but whose costs cannot be easily or conveniently traced to it. (p. 27)

Inventoriable costs Synonym for product costs. (p. 29)

Managerial accounting The phase of accounting that is concerned with providing information to
managers for use within the organization. (p. 25)

Manufacturing overhead All manufacturing costs except direct materials and direct labor. (p. 27)

Mixed cost A cost that contains both variable and fixed cost elements. (p. 34)

Opportunity cost The potential benefit that is given up when one alternative is selected over
another. (p. 38)

Period costs Costs that are taken directly to the income statement as expenses in the period in
which they are incurred or accrued. (p. 29)

Prime cost Direct materials cost plus direct labor cost. (p. 27)

Product costs All costs that are involved in acquiring or making a product. In the case of manu-
factured goods, these costs consist of direct materials, direct labor, and manufacturing over-
head. Also see Inventoriable costs. (p. 29)

Raw materials Any materials that go into the final product. (p. 27)

Relevant range The range of activity within which assumptions about variable and fixed cost
behavior are valid. (p. 33)

Selling costs All costs that are incurred to secure customer orders and get the finished product or
service into the hands of the customer. (p. 28)

Sunk cost A cost that has already been incurred and that cannot be changed by any decision made
now or in the future. (p. 38)

Variable cost A cost that varies, in total, in direct proportion to changes in the level of activity. A
variable cost is constant per unit. (p. 30)

Work in process Units of product that are only partially complete and will require further work
before they are ready for sale to the customer. (p. 29)
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I Questions

1-1 What are the three major types of product costs in a manufacturing company?
1-2  Define the following: (a) direct materials, (b) indirect materials, (c) direct labor, (d) indi-
rect labor, and (e) manufacturing overhead.
1-3  Explain the difference between a product cost and a period cost.
1-4  Distinguish between (a) a variable cost, (b) a fixed cost, and (c¢) a mixed cost.
1-5 What effect does an increase in the activity level have on—
a. Unit fixed costs?
b.  Unit variable costs?
c. Total fixed costs?
d. Total variable costs?
1-6  Define the following terms: (a) cost behavior and (b) relevant range.
1-7 What is meant by an activity base when dealing with variable costs? Give several exam-
ples of activity bases.
1-8 Managers often assume a strictly linear relationship between cost and the level of activity.
How can this practice be defended in light of the fact that many costs are curvilinear?
1-9 Distinguish between discretionary fixed costs and committed fixed costs.
1-10  Does the concept of the relevant range apply to fixed costs? Explain.
1-11  What is the difference between a traditional format income statement and a contribution
format income statement?
1-12  What is the contribution margin?
1-13  Define the following terms: differential cost, sunk cost, and opportunity cost.
1-14  Only variable costs can be differential costs. Do you agree? Explain.

I Applying Excel

LO1-6 This Excel worksheet form is to be used to recreate Exhibit 1-7. Download the workbook contain-
ing this form from Connect, where you will also receive instructions.

.y 0 00 A | B c D i
| 1 |Chapter 1: Applying Excel
3 Data
4 Sales 512,000
ariable costs
Cost of goods sold $6.000
| 7 | Vanable seling §600
| Variable administrative 5400
| 9 |Fixed costs: )
| 10 Fixed selling $2.500
(11| Fixed administrative 51,500
12|
13 |Enter a formula into each of the cells marked with a ? below
14 |Exhibit 1.7 '
15 _
|16 Traditional Format Income Statement )
|17 Sales ?
18 Cost of goods sold ?
7 =
?
22| Administrative ? ?
__??_ENet operating income 2
124
25 |Contribution Format Income Statement
26 Sales. ?
27 Variable expenses.
28 Cost of goods sold ?
29| Variable selling ?
30| Variable administration ? ?
| 31 Contribution margin | ?
| 32 Fixed expenses:
| 33| Fixed selling ?

|34 | Fixed administrative 2 2
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Required:

1. Check your worksheet by changing the variable selling cost in the Data area to $900, keep-
ing all of the other data the same as in Exhibit 1-7. If your worksheet is operating properly,
the net operating income under the traditional format income statement and under the con-
tribution format income statement should now be $700 and the contribution margin should
now be $4,700. If you do not get these answers, find the errors in your worksheet and
correct them.

How much is the gross margin? Did it change? Why or why not?

2. Suppose that sales are 10% higher as shown below:

Sales ... $13,200
Variable costs:
Costofgoodssold ............. $6,600
Variable selling ................ $660
Variable administrative.......... $440
Fixed costs:
Fixedselling................... $2,500
Fixed administrative . ........... $1,500

Enter this new data into your worksheet. Make sure that you change all of the data that are
different—not just the sales. Print or copy the income statements from your worksheet.

What happened to the variable costs and to the fixed costs when sales increased by 10%?
Why? Did the contribution margin increase by 10%? Why or why not? Did the net operating
income increase by 10%? Why or why not?

connect The Foundational 15 I

Martinez Company’s relevant range of production is 7,500 units to 12,500 units. When it produces LO1-1, LO1-2, LO1-3,

and sells 10,000 units, its average costs per unit are as follows: LO1-4, LO1-5, LO1-6
Average Cost
per Unit
Direct materials . ............o .. $6.00
Directlabor ........ ... L. $3.50
Variable manufacturing overhead ........ $1.50
Fixed manufacturing overhead........... $4.00
Fixed selling expense .................. $3.00
Fixed administrative expense . ........... $2.00
Sales CommisSioNS .. .....ovueii i $1.00
Variable administrative expense ......... $0.50
Required:
1. For financial accounting purposes, what is the total amount of product costs incurred to make
10,000 units?
2. For financial accounting purposes, what is the total amount of period costs incurred to sell
10,000 units?
3. If 8,000 units are produced and sold, what is the variable cost per unit produced and sold?
4. TIf 12,500 units are produced and sold, what is the variable cost per unit produced and sold?

5. If 8,000 units are produced and sold, what is the total amount of variable costs related to the
units produced and sold?
6. If 12,500 units are produced and sold, what is the total amount of variable costs related to the
units produced and sold?
If 8,000 units are produced, what is the average fixed manufacturing cost per unit produced?
If 12,500 units are produced, what is the average fixed manufacturing cost per unit produced?
9. If 8,000 units are produced, what is the total amount of fixed manufacturing cost incurred to
support this level of production?
10. If 12,500 units are produced, what is the total amount of fixed manufacturing cost incurred to
support this level of production?
11. If 8,000 units are produced, what is the total amount of manufacturing overhead cost incurred
to support this level of production? What is this total amount expressed on a per unit basis?

oS
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12. 1f 12,500 units are produced, what is the total amount of manufacturing overhead cost incurred
to support this level of production? What is this total amount expressed on a per unit basis?

13. If the selling price is $22 per unit, what is the contribution margin per unit?

14. If 11,000 units are produced, what are the total amounts of direct and indirect manufacturing
costs incurred to support this level of production?

15. What incremental manufacturing cost will Martinez incur if it increases production from
10,000 to 10,001 units?

I Exercises

EXERCISE 1-1 Identifying Direct and Indirect Costs LO1-1
Northwest Hospital is a full-service hospital that provides everything from major surgery and
emergency room care to outpatient clinics.

Required:
For each cost incurred at Northwest Hospital, indicate whether it would most likely be a direct cost
or an indirect cost of the specified cost object by placing an X in the appropriate column.

Direct Indirect
Cost Cost Object Cost Cost
Ex. Catered food served to patients A particular patient X

1.
. Prescription drugs

. Heating the hospital

. The salary of the head of pediatrics
. The salary of the head of pediatrics
. Hospital chaplain’s salary

. Lab tests by outside contractor

. Lab tests by outside contractor

0 NO O WN

The wages of pediatric nurses

The pediatric department

A particular patient

The pediatric department
The pediatric department

A particular pediatric patient
A particular patient

A particular patient

A particular department

EXERCISE 1-2 Classifying Manufacturing Costs LO1-2

The PC Works assembles custom computers from components supplied by various manufacturers.
The company is very small and its assembly shop and retail sales store are housed in a single facil-
ity in a Redmond, Washington, industrial park. Listed below are some of the costs that are incurred
at the company.

Required:

For each cost, indicate whether it would most likely be classified as direct materials, direct labor,
manufacturing overhead, selling, or an administrative cost.

The cost of a hard drive installed in a computer.

The cost of advertising in the Puget Sound Computer User newspaper.

The wages of employees who assemble computers from components.

Sales commissions paid to the company’s salespeople.

The salary of the assembly shop’s supervisor.

The salary of the company’s accountant.

Depreciation on equipment used to test assembled computers before release to customers.
Rent on the facility in the industrial park.

PRARSPNE

EXERCISE 1-3 Classifying Costs as Product or Period Costs LO1-3

Suppose that you have been given a summer job as an intern at Issac Aircams, a company that
manufactures sophisticated spy cameras for remote-controlled military reconnaissance aircraft.
The company, which is privately owned, has approached a bank for a loan to help finance its
growth. The bank requires financial statements before approving the loan.

Required:
Classify each cost listed below as either a product cost or a period cost for the purpose of preparing
financial statements for the bank.

1. Depreciation on salespersons’ cars.

2. Rent on equipment used in the factory.
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Lubricants used for machine maintenance.

Salaries of personnel who work in the finished goods warehouse.

Soap and paper towels used by factory workers at the end of a shift.

Factory supervisors’ salaries.

Heat, water, and power consumed in the factory.

Materials used for boxing products for shipment overseas. (Units are not normally boxed.)
9. Advertising costs.

10. Workers’ compensation insurance for factory employees.

11. Depreciation on chairs and tables in the factory lunchroom.

12. The wages of the receptionist in the administrative offices.

13. Cost of leasing the corporate jet used by the company’s executives.

14. The cost of renting rooms at a Florida resort for the annual sales conference.

15. The cost of packaging the company’s product.

P NN R W

EXERCISE 1-4 Fixed and Variable Cost Behavior LO1-4
Espresso Express operates a number of espresso coffee stands in busy suburban malls. The fixed
weekly expense of a coffee stand is $1,200 and the variable cost per cup of coffee served is $0.22.

Required:
1. Fill in the following table with your estimates of the company’s total cost and average cost per
cup of coffee at the indicated levels of activity. Round off the average cost per cup of coffee to
the nearest tenth of a cent.

Cups of Coffee Served in a Week

2,000 2,100 2,200
Fixedcost ....... ... .. .. ... ... .. ... ... ? ? ?
Variablecost. . .............. ... ... ... .... ? ? ?
Totalcost. . ... ? ? ?
? ? ?

Average cost per cup of coffee served. ... ..

2. Does the average cost per cup of coffee served increase, decrease, or remain the same as the
number of cups of coffee served in a week increases? Explain.

EXERCISE 1-5 Differential, Sunk, and Opportunity Costs LO1-5

Northeast Hospital’s Radiology Department is considering replacing an old inefficient X-ray
machine with a state-of-the-art digital X-ray machine. The new machine would provide higher
quality X-rays in less time and at a lower cost per X-ray. It would also require less power and would
use a color laser printer to produce easily readable X-ray images. Instead of investing the funds in
the new X-ray machine, the Laboratory Department is lobbying the hospital’s management to buy
a new DNA analyzer.

Required:

For each of the items below, indicate by placing an X in the appropriate column whether it should
be considered a differential cost, a sunk cost, or an opportunity cost in the decision to replace the
old X-ray machine with a new machine. If none of the categories apply for a particular item, leave
all columns blank.

Differential  Sunk  Opportunity
Item Cost Cost Cost

m
X

. Cost of X-ray film used in the old machine X
. Cost of the old X-ray machine .......................
. The salary of the head of the Radiology Department. . . .
. The salary of the head of the Laboratory Department. . .
. Cost of the new color laser printer. . ..................
. Rent on the space occupied by Radiology.............
. The cost of maintaining the old machine ..............
. Benefits from a new DNA analyzer ...................
. Cost of electricity to run the X-ray machines...........

0 NO UL WN -
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EXERCISE 1-6 Traditional and Contribution Format Income Statements LO1-6
i Cherokee Inc. is a merchandiser that provided the following information:
4
Amount

Number of unitssold ......................... 20,000
Selling price perunit. .............c.coovuuien.. $30
Variable selling expense perunit............... $4
Variable administrative expense perunit ........ $2
Total fixed selling expense .................... $40,000
Total fixed administrative expense ............. $30,000
Beginning merchandise inventory . ............. $24,000
Ending merchandise inventory . ................ $44,000
Merchandise purchases. ...................... $180,000

Required:

1. Prepare a traditional income statement.
2. Prepare a contribution format income statement.

EXERCISE 1-7 Direct and Indirect Costs LO1-1
Kubin Company’s relevant range of production is 18,000 to 22,000 units. When it produces and
sells 20,000 units, its average costs per unit are as follows:

Average Cost

per Unit
Direct materials . ....................... $7.00
Directlabor. . ... $4.00
Variable manufacturing overhead ......... $1.50
Fixed manufacturing overhead............ $5.00
Fixed sellingexpense. ................... $3.50
Fixed administrative expense ............. $2.50
Sales commissions . ..................... $1.00
Variable administrative expense. .......... $0.50

Required:

1. Assume the cost object is units of production:

a.  What is the total direct manufacturing cost incurred to make 20,000 units?
b.  What is the total indirect manufacturing cost incurred to make 20,000 units?

2. Assume the cost object is the Manufacturing Department and that its total output is 20,000 units.
a.  How much total manufacturing cost is directly traceable to the Manufacturing Department?
b. How much total manufacturing cost is an indirect cost that cannot be easily traced to the

Manufacturing Department?

3. Assume the cost object is the company’s various sales representatives. Furthermore, assume
that the company spent $50,000 of its total fixed selling expense on advertising and the
remainder of the total fixed selling expense comprised the fixed portion of the company’s
sales representatives’ compensation.

a.  When the company sells 20,000 units, what is the total direct selling expense that can be
readily traced to individual sales representatives?

b.  When the company sells 20,000 units, what is the total indirect selling expense that can-
not be readily traced to individual sales representatives?

4. Are Kubin’s administrative expenses always going to be treated as indirect costs in its internal
management reports?

EXERCISE 1-8 Product Costs and Period Costs; Variable and Fixed Costs LO1-3, LO1-4
Refer to the data given in Exercise 1-7. Answer all questions independently.

Required:
1. For financial accounting purposes, what is the total amount of product costs incurred to make
20,000 units?

2. For financial accounting purposes, what is the total amount of period costs incurred to sell
20,000 units?
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3. For financial accounting purposes, what is the total amount of product costs incurred to make
22,000 units?

4. For financial accounting purposes, what is the total amount of period costs incurred to sell
18,000 units?

EXERCISE 1-9 Fixed, Variable, and Mixed Costs LO1-4
Refer to the data given in Exercise 1-7. Answer all questions independently.

Required:

1. If 18,000 units are produced and sold, what is the variable cost per unit produced and sold?

2. 1f 22,000 units are produced and sold, what is the variable cost per unit produced and sold?

3. If 18,000 units are produced and sold, what is the total amount of variable cost related to the
units produced and sold?

4. If 22,000 units are produced and sold, what is the total amount of variable cost related to the

units produced and sold?

If 18,000 units are produced, what is the average fixed manufacturing cost per unit produced?

If 22,000 units are produced, what is the average fixed manufacturing cost per unit produced?

7. If 18,000 units are produced, what is the total amount of fixed manufacturing overhead
incurred to support this level of production?

8. If 22,000 units are produced, what is the total amount of fixed manufacturing overhead
incurred to support this level of production?

N $4

EXERCISE 1-10 Differential Costs and Sunk Costs LO1-5
Refer to the data given in Exercise 1-7. Answer all questions independently.

Required:

1. What is the incremental manufacturing cost incurred if the company increases production
from 20,000 to 20,001 units?

2. What is the incremental cost incurred if the company increases production and sales from
20,000 to 20,001 units?

3. Assume that Kubin Company produced 20,000 units and expects to sell 19,800 of them. If a
new customer unexpectedly emerges and expresses interest in buying the 200 extra units that
have been produced by the company and that would otherwise remain unsold, what is the
incremental manufacturing cost per unit incurred to sell these units to the customer?

4. Assume that Kubin Company produced 20,000 units and expects to sell 19,800 of them. If a
new customer unexpectedly emerges and expresses interest in buying the 200 extra units that
have been produced by the company and that would otherwise remain unsold, what incremen-
tal selling and administrative cost per unit is incurred to sell these units to the customer?

EXERCISE 1-11 Cost Behavior; Contribution Format Income Statement LO1-4, LO1-6
Harris Company manufactures and sells a single product. A partially completed schedule of the
company’s total costs and costs per unit over the relevant range of 30,000 to 50,000 units is given

below:
Units Produced and Sold
30,000 40,000 50,000
Total costs:
Variable cost .......... $180,000
Fixedcost............. 300,000 ? ?
Totalcost .............. $480,000 ? ?
Costs per unit:
Variable cost .......... ? ? ?
Fixedcost............. ? ?
Total cost perunit....... ? ? ?
Required:

1. Complete the above schedule of the company’s total costs and costs per unit.
2. Assume that the company produces and sells 45,000 units during the year at a selling price of
$16 per unit. Prepare a contribution format income statement for the year.
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EXERCISE 1-12 Product and Period Cost Flows LO1-3

The Devon Motor Company produces automobiles. On April 1st the company had no beginning
inventories and it purchased 8,000 batteries at a cost of $80 per battery. It withdrew 7,600 batteries
from the storeroom during the month. Of these, 100 were used to replace batteries in cars being
used by the company’s traveling sales staff. The remaining 7,500 batteries withdrawn from the
storeroom were placed in cars being produced by the company. Of the cars in production during
April, 90 percent were completed and transferred from work in process to finished goods. Of the
cars completed during the month, 30 percent were unsold at April 30th.

Required:

1. Determine the cost of batteries that would appear in each of the following accounts on April 30th.
a. Raw Materials
b.  Work in Process
c. Finished Goods
d. Cost of Goods Sold
e. Selling Expense

2. Specify whether each of the above accounts would appear on the balance sheet or on the
income statement at the end of the month.

EXERCISE 1-13 Variable and Fixed Cost Behavior LO1-4

Munchak Company’s relevant range of production is 9,000-11,000 units. Last month the company
produced 10,000 units. Its total manufacturing cost per unit produced was $70. At this level of
activity the company’s variable manufacturing costs are 40% of its total manufacturing costs.

Required:

Assume that next month Munchak produces 10,050 units and that its cost behavior patterns remain
unchanged. Label each of the following statements as true or false with respect to next month.
Do not use a calculator to answer items 1 through 6. You can use a calculator to answer items 7
through 12. Record your answers by placing an X under the appropriate heading.

True False

. The variable manufacturing cost per unit will remain the same as last month.

. The total fixed manufacturing cost will be greater than last month.

. The total manufacturing cost will be greater than last month.

. The average fixed manufacturing cost per unit will be less than last month.

The total variable manufacturing cost will be less than last month.

. The total manufacturing cost per unit will be greater than last month.

. The variable manufacturing cost per unit will equal $28.

. The total fixed manufacturing cost will equal $422,100.

. The total manufacturing cost will equal $701,400.

. The average fixed manufacturing cost per unit (rounded to the nearest cent)
will equal $41.79.

11. The total variable manufacturing cost will equal $280,000.

12. The total manufacturing cost per unit (rounded to the nearest cent)

will equal $69.79.

=

EXERCISE 1-14 Cost Classification LO1-2, LO1-3, LO1-4, LO1-5

Wollogong Group Ltd. of New South Wales, Australia, acquired its factory building 10 years ago.
For several years, the company has rented out a small annex attached to the rear of the building
for $30,000 per year. The renter’s lease will expire soon, and rather than renewing the lease, the
company has decided to use the annex to manufacture a new product.

Direct materials cost for the new product will total $80 per unit. To have a place to store its
finished goods, the company will rent a small warehouse for $500 per month. In addition, the com-
pany must rent equipment for $4,000 per month to produce the new product. Direct laborers will
be hired and paid $60 per unit to manufacture the new product. As in prior years, the space in the
annex will continue to be depreciated at $8,000 per year.

The annual advertising cost for the new product will be $50,000. A supervisor will be hired
and paid $3,500 per month to oversee production. Electricity for operating machines will be $1.20
per unit. The cost of shipping the new product to customers will be $9 per unit.

To provide funds to purchase materials, meet payrolls, and so forth, the company will have to liquidate
some temporary investments. These investments are presently yielding a return of $3,000 per year.
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Required:

Using the table shown below, describe each of the costs associated with the new product decision
in four ways. In terms of cost classifications for predicting cost behavior (column 1), indicate
whether the cost is fixed or variable. With respect to cost classifications for manufacturers (col-
umn 2), if the item is a manufacturing cost, indicate whether it is direct materials, direct labor, or
manufacturing overhead. If it is a nonmanufacturing cost, then select “none” as your answer. With
respect to cost classifications for preparing financial statements (column 3), indicate whether the
item is a product cost or period cost. Finally, in terms of cost classifications for decision making
(column 4), identify any items that are sunk costs or opportunity costs. If you identify an item as an
opportunity cost, then select “none” as your answer in columns 1-3.

Cost Classifications for:

(1) 3
Predicting (2) Preparing (4)
Cost ltem  Cost Behavior Manufacturers  Financial Statements  Decision Making

EXERCISE 1-15 Traditional and Contribution Format Income Statements LO1-6
The Alpine House, Inc., is a large retailer of snow skis. The company assembled the information
shown below for the quarter ended March 31:

Amount
Sales .. $150,000
Selling price per pairofskis ..................... $750
Variable selling expense per pair of skis........... $50
Variable administrative expense per pair of skis.. . .. $10
Total fixed selling expense ...................... $20,000
Total fixed administrative expense................ $20,000
Beginning merchandise inventory ................ $30,000
Ending merchandise inventory . .................. $40,000
Merchandise purchases...................... ... $100,000

Required:

1. Prepare a traditional income statement for the quarter ended March 31.

2. Prepare a contribution format income statement for the quarter ended March 31.
3. What was the contribution margin per unit?

EXERCISE 1-16 Cost Classifications for Decision Making LO1-5

Warner Corporation purchased a machine 7 years ago for $319,000 when it launched product
P50. Unfortunately, this machine has broken down and cannot be repaired. The machine could be
replaced by a new model 300 machine costing $313,000 or by a new model 200 machine costing
$275,000. Management has decided to buy the model 200 machine. It has less capacity than the
model 300 machine, but its capacity is sufficient to continue making product P50. Management
also considered, but rejected, the alternative of dropping product P50 and not replacing the old
machine. If that were done, the $275,000 invested in the new machine could instead have been
invested in a project that would have returned a total of $374,000.

Required:

1. What is the total differential cost regarding the decision to buy the model 200 machine rather
than the model 300 machine?

2. What is the total sunk cost regarding the decision to buy the model 200 machine rather than
the model 300 machine?

3. What is the total opportunity cost regarding the decision to invest in the model 200 machine?

EXERCISE 1-17 Classifying Variable and Fixed Costs and Product and Period Costs LO1-3, LO1-4
Below are listed various costs that are found in organizations.

1. Hamburger buns in a Wendy’s restaurant.

Advertising by a dental office.

Apples processed and canned by Del Monte.

Shipping canned apples from a Del Monte plant to customers.

Insurance on a Bausch & Lomb factory producing contact lenses.

Insurance on IBM’s corporate headquarters.

N $A o= B [
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7. Salary of a supervisor overseeing production of printers at Hewlett-Packard.
8. Commissions paid to automobile salespersons.
9. Depreciation of factory lunchroom facilities at a General Electric plant.

10. Steering wheels installed in BMWs.

Required:

Using the table shown below, describe each of the costs mentioned above in two ways. In terms of
cost classifications for predicting cost behavior (column 1), indicate whether the cost is fixed or
variable with respect to the number of units produced and sold. With respect to cost classifications
for preparing financial statements (column 2), indicate whether the item is a product cost or period
cost (selling and administrative cost).

Cost Classifications for:

(1 (2)
Predicting Preparing
Cost Item  Cost Behavior  Financial Statements

I Problems
PROBLEM 1-18 Direct and Indirect Costs; Variable Costs LO1-1, LO1-4
A The following cost data pertain to the operations of Montgomery Department Stores, Inc., for the
month of July.
w

Corporate legal office salaries .......... ... .. .. .. .. .. ... $56,000
Apparel Department cost of sales—Evendale Store ............ $90,000
Corporate headquarters buildinglease. . ...................... $48,000
Store manager’s salary—Evendale Store ...................... $12,000
Apparel Department sales commission—Evendale Store ........ $7,000
Store utilities—Evendale Store . .............. .. i $11,000
Apparel Department manager’s salary—Evendale Store . ........ $8,000
Central warehouse lease cost. . ......... ..., $15,000
Janitorial costs—Evendale Store. . ......... ... .. o $9,000

The Evendale Store is one of many stores owned and operated by the company. The Apparel
Department is one of many departments at the Evendale Store. The central warehouse serves all of
the company’s stores.

Required:
1. What is the total amount of the costs listed above that are direct costs of the Apparel
Department?
2. What is the total amount of the costs listed above that are direct costs of the Evendale Store?
3. What is the total amount of the Apparel Department’s direct costs that are also variable costs
with respect to total departmental sales?

PROBLEM 1-19 Traditional and Contribution Format Income Statements LO1-6
Todrick Company is a merchandiser that reported the following information based on 1,000 units sold:

SalES L $300,000
Beginning merchandise inventory . ............ $20,000
PUrCNASES. . ..ot $200,000
Ending merchandise inventory . ............... $7,000
Fixed selling expense. ....................... ?
Fixed administrative expense .. ............... $12,000
Variable selling expense ..................... $15,000
Variable administrative expense .............. ?
Contribution margin ......................... $60,000
Net operatingincome. ....................... $18,000

Required:
1. Prepare a contribution format income statement.
2. Prepare a traditional format income statement.
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3. Calculate the selling price per unit.
4. Calculate the variable cost per unit.
5. Calculate the contribution margin per unit.
6. Which income statement format (traditional format or contribution format) would be more
useful to managers in estimating how net operating income will change in responses to
changes in unit sales? Why?
PROBLEM 1-20 Variable and Fixed Costs; Subtleties of Direct and Indirect Costs LO1-1, LO1-4
Madison Seniors Care Center is a nonprofit organization that provides a variety of health ser- A
vices to the elderly. The center is organized into a number of departments, one of which is the

Meals-On-Wheels program that delivers hot meals to seniors in their homes on a daily basis. =
Below are listed a number of costs of the center and the Meals-On-Wheels program.
example The cost of groceries used in meal preparation.
a. The cost of leasing the Meals-On-Wheels van.
b. The cost of incidental supplies such as salt, pepper, napkins, and so on.
c. The cost of gasoline consumed by the Meals-On-Wheels van.
d. The rent on the facility that houses Madison Seniors Care Center, including the
Meals-On-Wheels program.
e. The salary of the part-time manager of the Meals-On-Wheels program.
f- Depreciation on the kitchen equipment used in the Meals-On-Wheels program.
g. The hourly wages of the caregiver who drives the van and delivers the meals.
h. The costs of complying with health safety regulations in the kitchen.
i. The costs of mailing letters soliciting donations to the Meals-On-Wheels program.
Required:
For each cost listed above, indicate whether it is a direct or indirect cost of the Meals-On-Wheels
program, whether it is a direct or indirect cost of particular seniors served by the program, and
whether it is variable or fixed with respect to the number of seniors served. Use the form below
for your answer.
Direct or Indirect Variable or Fixed
Cost of Particular with Respect to the
Direct or Indirect Seniors Served Number of Seniors
Cost of the Meals- by the Meals-on-  Served by the Meals-
on-Wheels Program  Wheels Program on-Wheels Program
Item Description Direct Indirect Direct Indirect Variable Fixed
Example  The cost of
groceries
used in meal
preparation. . . X X X
PROBLEM 1-21 Traditional and Contribution Format Income Statements LO1-6
Marwick’s Pianos, Inc., purchases pianos from a large manufacturer for an average cost of $2,450 A
per unit and then sells them to retail customers for an average price of $3,125 each. The company’s

selling and administrative costs for a typical month are presented below:

Costs Cost Formula
Selling:
Advertising. ..............c. .. $700 per month
Sales salaries and commissions. . ... $950 per month, plus 8% of sales
Delivery of pianos to customers. .. .. $30 per piano sold
Utilities ... oooee $350 per month
Depreciation of sales facilities . ... .. $800 per month
Administrative:
Executive salaries . ................ $2,500 per month
Insurance ............ ... ... $400 per month
Clerical ...t $1,000 per month, plus $20 per piano sold

Depreciation of office equipment . .. $300 per month
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During August, Marwick’s Pianos, Inc., sold and delivered 40 pianos.

Required:
1. Prepare a traditional format income statement for August.
2. Prepare a contribution format income statement for August. Show costs and revenues on both
a total and a per unit basis down through contribution margin.
3. Refer to the income statement you prepared in (2) above. Why might it be misleading to show
the fixed costs on a per unit basis?

PROBLEM 1-22 Cost Terminology; Contribution Format Income Statement LO1-2, LO1-4, LO1-6
Miller Company’s total sales are $120,000. The company’s direct labor cost is $15,000, which
represents 30% of its total conversion cost and 40% of its total prime cost. Its total selling and
administrative expense is $18,000 and its only variable selling and administrative expense is a
sales commission of 5% of sales. The company maintains no beginning or ending inventories and
its manufacturing overhead costs are entirely fixed costs.

Required:
1. What is the total manufacturing overhead cost?
What is the total direct materials cost?
What is the total manufacturing cost?
What is the total variable selling and administrative cost?
What is the total variable cost?
What is the total fixed cost?
What is the total contribution margin?

Nk WD

PROBLEM 1-23 Cost Classification LO1-1, LO1-3, LO1-4
Listed below are costs found in various organizations.
1. Property taxes, factory.
Boxes used for packaging detergent produced by the company.
Salespersons’ commissions.
Supervisor’s salary, factory.
Depreciation, executive autos.
Wages of workers assembling computers.
Insurance, finished goods warehouses.
Lubricants for production equipment.
9. Advertising costs.
10. Microchips used in producing calculators.
11. Shipping costs on merchandise sold.
12. Magazine subscriptions, factory lunchroom.
13. Thread in a garment factory.
14. Executive life insurance.
15. Ink used in textbook production.
16. Fringe benefits, materials handling workers.
17. Yarn used in sweater production.
18. Wages of receptionist, executive offices.

PN R WD

Required:

Prepare an answer sheet with column headings as shown below. For each cost item, indicate
whether it would be variable or fixed with respect to the number of units produced and sold; and
then whether it would be a selling cost, an administrative cost, or a manufacturing cost. If it is a
manufacturing cost, indicate whether it is a direct cost or an indirect cost with respect to units of
product. Three sample answers are provided for illustration.

Manufacturing

Product) Cost
Variable  Selling  Administrative L

Cost Item or Fixed Cost Cost Direct Indirect
Directlabor ...................... \Y X
Executive salaries . ................ F X

Factoryrent ......... ... ... ... . ... = X
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PROBLEM 1-24 Different Cost Classifications for Different Purposes LO1-1, LO1-2, LO1-3, LO1-4, LO1-5
Dozier Company produced and sold 1,000 units during its first month of operations. It reported the
following costs and expenses for the month:

Direct materials ........................ $69,000
Directlabor. . .......cooiiiii $35,000
Variable manufacturing overhead ........ $15,000
Fixed manufacturing overhead........... 28,000
Total manufacturing overhead ........... $43,000
Variable selling expense ................ $12,000
Fixed selling expense................... 18,000
Total selling expense ................... $30,000
Variable administrative expense.......... $ 4,000
Fixed administrative expense .. .......... 25,000
Total administrative expense............. $29,000

Required:
1. With respect to cost classifications for preparing financial statements:
a.  What is the total product cost?
b.  What is the total period cost?
2. With respect to cost classifications for assigning costs to cost objects:
a.  What is total direct manufacturing cost?
b.  What is the total indirect manufacturing cost?
3. With respect to cost classifications for manufacturers:
a.  What is the total manufacturing cost?
b.  What is the total nonmanufacturing cost?
c.  What is the total conversion cost and prime cost?
4. With respect to cost classifications for predicting cost behavior:
a.  What is the total variable manufacturing cost?
b.  What is the total fixed cost for the company as a whole?
c.  What is the variable cost per unit produced and sold?
5. With respect to cost classifications for decision making:
a. If Dozier had produced 1,001 units instead of 1,000 units, how much incremental manu-
facturing cost would it have incurred to make the additional unit?

PROBLEM 1-25 Traditional and Contribution Format Income Statements LO1-6
Milden Company is a merchandiser that plans to sell 12,000 units during the next quarter at a selling A
price of $100 per unit. The company also gathered the following cost estimates for the next quarter:
4

Cost Cost Formula

Costofgoodsold ............. $35 per unit sold

Advertising expense .......... $210,000 per quarter

Sales commissions ............ 6% of sales

Shipping expense ............ $28,000 per quarter + $9.10 per unit sold

Administrative salaries ........ $145,000 per quarter

Insurance expense ........... $9,000 per quarter

Depreciation expense ......... $76,000 per quarter

Required:
1. Prepare a contribution format income statement for the next quarter.
2. Prepare a traditional format income statement for the next quarter.

CASE 1-26 Cost Classification and Cost Behavior LO1-1, LO1-2, LO1-3, LO1-4

The Dorilane Company produces a set of wood patio furniture consisting of a table and four chairs.
The company has enough customer demand to justify producing its full capacity of 2,000 sets per
year. Annual cost data at full capacity follow:
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Direct Iabor. . ..o $118,000
AdVErISING . . . oot $50,000
Factory SUPEIVISION. . ... ..ottt $40,000
Property taxes, factory building ......... .. .. ... ... $3,500
Sales COMMISSIONS . .\ttt t ettt et et e $80,000
Insurance, factory . ...ttt $2,500
Depreciation, administrative office equipment................. $4,000
Lease cost, factory equipment .......... ... ... $12,000
Indirect materials, factory. . ... . $6,000
Depreciation, factory building. . .......... ... ... . L. $10,000
Administrative office supplies (billing) . ....................... $3,000
Administrative office salaries. . . ........ .. .. L $60,000
Direct materials used (wood, bolts,etc.)...................... $94,000
Utilities, factory .. ... ..o $20,000

Required:

1. Prepare an answer sheet with the column headings shown below. Enter each cost item on your
answer sheet, placing the dollar amount under the appropriate headings. As examples, this has
been done already for the first two items in the list above. Note that each cost item is classified
in two ways: first, as variable or fixed with respect to the number of units produced and sold;
and second, as a selling and administrative cost or a product cost. (If the item is a product cost,
it should also be classified as either direct or indirect as shown.)

Period
(Selling or
Cost Behavior Administrative) Product Cost
Cost ltem Variable Fixed Cost Direct Indirect*
Direct labor .............. $118,000 $118,000
Advertising .............. $50,000 $50,000

*To units of product.

2. Total the dollar amounts in each of the columns in (1) above. Compute the average product
cost of one patio set.

3. Assume that production drops to only 1,000 sets annually. Would you expect the average product
cost per set to increase, decrease, or remain unchanged? Explain. No computations are necessary.

4. Refer to the original data. The president’s brother-in-law has considered making himself a
patio set and has priced the necessary materials at a building supply store. The brother-in-law
has asked the president if he could purchase a patio set from the Dorilane Company “at cost,”
and the president agreed to let him do so.

a.  Would you expect any disagreement between the two men over the price the brother-
in-law should pay? Explain. What price does the president probably have in mind? The
brother-in-law?

b. Because the company is operating at full capacity, what cost term used in the chapter
might be justification for the president to charge the full, regular price to the brother-in-
law and still be selling “at cost”?

CASE 1-27 Ethics and the Manager LO1-3

M. K. Gallant is president of Kranbrack Corporation, a company whose stock is traded on a
national exchange. In a meeting with investment analysts at the beginning of the year, Gallant had
predicted that the company’s earnings would grow by 20% this year. Unfortunately, sales have
been less than expected for the year, and Gallant concluded within two weeks of the end of the
fiscal year that it would be impossible to report an increase in earnings as large as predicted unless
some drastic action was taken. Accordingly, Gallant has ordered that wherever possible, expendi-
tures should be postponed to the new year—including canceling or postponing orders with suppli-
ers, delaying planned maintenance and training, and cutting back on end-of-year advertising and
travel. Additionally, Gallant ordered the company’s controller to carefully scrutinize all costs that
are currently classified as period costs and reclassify as many as possible as product costs. The
company is expected to have substantial inventories at the end of the year.

Required:
1. Why would reclassifying period costs as product costs increase this period’s reported earnings?
2. Do you believe Gallant’s actions are ethical? Why or why not?
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Appendix 1A: Cost of Quality I

A company may have a product with a high-quality design that uses high-quality compo-
nents, but if the product is poorly assembled or has other defects, the company will have high
warranty repair costs and dissatisfied customers. People who are dissatisfied with a product
are unlikely to buy the product again. They often tell others about their bad experiences.
This is the worst possible sort of advertising. To prevent such problems, companies expend
a great deal of effort to reduce defects. The objective is to have high quality of conformance.

Quality of Conformance

A product that meets or exceeds its design specifications and is free of defects that dimin-
ish its appearance or degrade its performance is said to have high quality of conformance.
Note that if an economy car is free of defects, it can have a quality of conformance that is
just as high as a defect-free luxury car. The purchasers of economy cars cannot expect their
cars to be as opulently equipped as luxury cars, but they can and do expect them to be free
of defects.

Preventing, detecting, and dealing with defects causes costs that are called quality
costs or the cost of quality. The use of the term quality cost is confusing to some people.
It does not refer to costs such as using a higher-grade leather to make a wallet or using
14K gold instead of gold-plating in jewelry. Instead, the term quality cost refers to all of
the costs that are incurred to prevent defects or that result from defects in products.

Quality costs can be broken down into four broad groups. Two of these groups—
known as prevention costs and appraisal costs—are incurred in an effort to keep defective
products from falling into the hands of customers. The other two groups of costs—known
as internal failure costs and external failure costs—are incurred because defects occur
despite efforts to prevent them. Examples of specific costs involved in each of these four
groups are given in Exhibit 1A—1.

LO1-7

Identify the four types of
quality costs and explain how
they interact.

Prevention Costs

Systems development

Quality engineering

Quality training

Quality circles

Statistical process control activities

Supervision of prevention activities

Quiality data gathering, analysis, and
reporting

Quality improvement projects

Technical support provided to suppliers

Audits of the effectiveness of the
quality system

Appraisal Costs

Test and inspection of incoming
materials
Test and inspection of in-process goods
Final product testing and inspection
Supplies used in testing and inspection
Supervision of testing and inspection
activities
Depreciation of test equipment
Maintenance of test equipment
Plant utilities in the inspection area
Field testing and appraisal at
customer site

Internal Failure Costs

Net cost of scrap

Net cost of spoilage

Rework labor and overhead

Reinspection of reworked products

Retesting of reworked products

Downtime caused by quality problems

Disposal of defective products

Analysis of the cause of defects in
production

Re-entering data because of keying
errors

Debugging software errors

External Failure Costs

Cost of field servicing and handling
complaints

Warranty repairs and replacements

Repairs and replacements beyond the
warranty period

Product recalls

Liability arising from defective products

Returns and allowances arising from
quality problems

Lost sales arising from a reputation for
poor quality

EXHIBIT 1A-1
Typical Quality Costs
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Several things should be noted about the quality costs shown in the exhibit. First,
quality costs don’t relate to just manufacturing; rather, they relate to all the activities in a
company from initial research and development (R&D) through customer service. Second,
the number of costs associated with quality is very large; total quality cost can be very
high unless management gives this area special attention. Finally, the costs in the four
groupings are quite different. We will now look at each of these groupings more closely.

Prevention Costs

Generally, the most effective way to manage quality costs is to avoid having defects in
the first place. It is much less costly to prevent a problem from ever happening than it is
to find and correct the problem after it has occurred. Prevention costs support activities
whose purpose is to reduce the number of defects.

Note from Exhibit 1A—1 that prevention costs include activities relating to quality cir-
cles and statistical process control. Quality circles consist of small groups of employees that
meet on a regular basis to discuss ways to improve quality. Both management and workers
are included in these circles. Quality circles are widely used and can be found in manufac-
turing companies, utilities, health care organizations, banks, and many other organizations.

Statistical process control is a technique that is used to detect whether a process
is in or out of control. An out-of-control process results in defective units and may be
caused by a miscalibrated machine or some other factor. In statistical process control,
workers use charts to monitor the quality of units that pass through their workstations.
With these charts, workers can quickly spot processes that are out of control and that are
creating defects. Problems can be immediately corrected and further defects prevented
rather than waiting for an inspector to catch the defects later.

Note also from the list of prevention costs in Exhibit 1A—1 that some companies
provide technical support to their suppliers as a way of preventing defects. Particularly
in just-in-time (JIT) systems, such support to suppliers is vital. In a JIT system, parts
are delivered from suppliers just in time and in just the correct quantity to fill customer
orders. There are no parts stockpiles. If a defective part is received from a supplier, the
part cannot be used and the order for the ultimate customer cannot be filled on time.
Hence, every part received from a supplier must be free of defects. Consequently, com-
panies that use JIT often require that their suppliers use sophisticated quality control
programs such as statistical process control and that their suppliers certify that they will
deliver parts and materials that are free of defects.

Appraisal Costs

Any defective parts and products should be caught as early as possible in the production
process. Appraisal costs, which are sometimes called inspection costs, are incurred to
identify defective products before the products are shipped to customers. Unfortunately,
performing appraisal activities doesn’t keep defects from happening again, and most
managers now realize that maintaining an army of inspectors is an expensive (and inef-
fective) approach to quality control. Therefore, production employees are increasingly
being asked to oversee their own quality control. This approach, along with designing
products that are easy to manufacture, prevents defects from occurring—which is less
costly than relying on inspections to detect and correct defects.

Internal Failure Costs

Failure costs are incurred when a product fails to conform to its design specifications.
Failure costs can be either internal or external. Internal failure costs result from iden-
tifying defects before they are shipped to customers. These costs include scrap, rejected
products, reworking of defective units, and downtime caused by quality problems. In
some companies, as little as 10% of the company’s products make it through the produc-
tion process without rework of some kind. Of course, the more effective a company’s
appraisal activities, the greater the chance of catching defects internally and the greater
the level of internal failure costs. This is the price that is paid to avoid incurring external
failure costs, which can be devastating.
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External Failure Costs

External failure costs result when a defective product is delivered to a customer. Exhibit
1A-lincludes examples of external failure costs such as warranty repairs and replace-
ments, product recalls, liability arising from legal action against a company, and lost sales
arising from a reputation for poor quality. Such costs can decimate profits.

In the past, some managers have taken the attitude, “Let’s go ahead and ship every-
thing to customers, and we’ll take care of any problems under the warranty.” This attitude
generally results in high external failure costs, customer ill will, and declining market
share and profits.

Distribution of Quality Costs

Quality costs for some companies range between 10% and 20% of total sales, whereas
experts say that these costs should be more in the 2% to 4% range. How does a company
reduce its total quality cost? The answer lies in how the quality costs are distributed.
Refer to the graph in Exhibit 1A-2, which shows total quality costs as a function of the
quality of conformance.

The graph shows that when the quality of conformance is low, total quality cost is
high and that most of this cost consists of costs of internal and external failure. A low
quality of conformance means that a high percentage of units are defective and hence the
company has high failure costs. However, as a company spends more and more on pre-
vention and appraisal, the percentage of defective units drops. This results in lower inter-
nal and external failure costs. Ordinarily, total quality cost drops rapidly as the quality of
conformance increases. Thus, a company can reduce its total quality cost by focusing its
efforts on prevention and appraisal. The cost savings from reduced defects usually swamp
the costs of the additional prevention and appraisal efforts.

The graph in Exhibit 1A-2 has been drawn so that the total quality cost is minimized
when the quality of conformance is less than 100%. However, some experts contend that the
total quality cost is not minimized until the quality of conformance is 100% and there are no
defects. Indeed, many companies have found that the total quality costs seem to keep drop-
ping even when the quality of conformance approaches 100% and defect rates get as low as
1 in a million units. Others argue that total quality cost eventually increases as the quality of
conformance increases. However, in most companies this does not seem to happen until the
quality of conformance is very close to 100% and defect rates are very close to zero.
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Costs

Costs of
internal and
external failure

Total
quality cost

Costs of
prevention and
appraisal

0 100
Quality of conformance
(percent of output without defects)

EXHIBIT 1A-2
Effect of Quality Costs on Quality of
Conformance
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I Quality Cost Reports

LO1-8
Prepare and interpret a quality
cost report.

Chapter 1

As a company’s quality program becomes more refined and as its failure costs begin
to fall, prevention activities usually become more effective than appraisal activities.
Appraisal can only find defects, whereas prevention can eliminate them. The best way
to prevent defects from happening is to design processes that reduce the likelihood of
defects and to continually monitor processes using statistical process control methods.

As an initial step in quality improvement programs, companies often construct a quality
cost report that provides an estimate of the financial consequences of the company’s cur-
rent level of defects. A quality cost report details the prevention costs, appraisal costs,
and costs of internal and external failures that arise from the company’s current quality
control efforts. Managers are often shocked by the magnitude of these costs. An example
of a quality cost report is shown in Exhibit 1A-3.

Several things should be noted from the data in the exhibit. First, Ventura Company’s
quality costs are poorly distributed in both years, with most of the costs due to either

EXHIBIT 1A-3
Quality Cost Report

Prevention costs:
Systems development ... ...

Total preventioncost .........
Appraisal costs:

Total appraisal cost ..........
Internal failure costs:

Total external failure cost .. ...
Total qualitycost .............

*As a percentage of total sales.

Quality training . ... 130,000 0.26% 210,000 0.42%
Supervision of prevention activities .................. 40,000 0.08% 70,000 0.14%
Quality improvement projects .............. .. ... .... 210,000 0.42% 320,000 0.64%

Inspection ... ... .. ... 560,000 1.12% 600,000 1.20%
Reliability testing ......... .. .. .. 420,000 0.84% 580,000 1.16%
Supervision of testing and inspection ................ 80,000 0.16% 120,000 0.24%
Depreciation of testequipment ...................... 140,000 0.28% 200,000 0.40%

Netcostofscrap ....... ... . ... 750,000 1.50% 900,000 1.80%
Rework laborand overhead . ........................ 810,000 1.62% 1,430,000 2.86%
Downtime due to defectsinquality .................. 100,000 0.20% 170,000 0.34%
Disposal of defective products ...................... 340,000 0.68% 500,000 1.00%
Total internal failure cost .. ... ... . 2,000,000 4.00% 3,000,000 6.00%
External failure costs:
Warranty repairs . ... 900,000 1.80% 400,000 0.80%
Warranty replacements .......... .. .. ... ... ... 2,300,000 4.60% 870,000 1.74%
AllOWaNCES ... ot 630,000 1.26% 130,000 0.26%
Cost of field servicing ........ ... ... ... ... 1,320,000 2.64% 600,000 1.20%

Ventura Company
Quality Cost Report
For Years 1 and 2

Year 1 Year 2

Amount Percent* Amount Percent*

........................ $ 270,000 0.54% $ 400,000 0.80%

........................ 650,000 1.30% 1,000,000 2.00%

........................ 1,200,000 2.40% 1,500,000 3.00%

........................ 5,150,000 10.30% 2,000,000 4.00%
........................ $9,000,000 18.00%  $7,500,000 15.00%

In each year, sales totaled $50,000,000.
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internal failure or external failure. The external failure costs are particularly high in Year
1 in comparison to other costs.

Second, note that the company increased its spending on prevention and appraisal
activities in Year 2. As a result, internal failure costs went up in that year (from $2 million
in Year 1 to $3 million in Year 2), but external failure costs dropped sharply (from $5.15
million in Year 1 to only $2 million in Year 2). Because of the increase in appraisal activity
in Year 2, more defects were caught inside the company before they were shipped to cus-
tomers. This resulted in more cost for scrap, rework, and so forth, but saved huge amounts
in warranty repairs, warranty replacements, and other external failure costs.

Third, note that as a result of greater emphasis on prevention and appraisal, fotal qual-
ity cost decreased in Year 2. As continued emphasis is placed on prevention and appraisal in
future years, total quality cost should continue to decrease. That is, future increases in pre-
vention and appraisal costs should be more than offset by decreases in failure costs. More-
over, appraisal costs should also decrease over time as more effort is placed into prevention.

Quality Cost Reports in Graphic Form

As a supplement to the quality cost report shown in Exhibit 1A-3, companies frequently
prepare quality cost information in graphic form. Graphic presentations include pie
charts, bar graphs, trend lines, and so forth. The data for Ventura Company from Exhibit
1A-3 are presented in bar graph form in Exhibit 1A—4.

The first set of bar graphs in Exhibit 1A—4 is scaled in terms of dollars of quality
cost, and the second set is scaled in terms of quality cost as a percentage of sales. In
both graphs, the data are “stacked” upward. That is, appraisal costs are stacked on top of
prevention costs, internal failure costs are stacked on top of the sum of prevention costs
plus appraisal costs, and so forth. The percentage figures in the second graph show that
total quality cost equals 18% of sales in Year 1 and 15% of sales in Year 2, the same as
reported earlier in Exhibit 1A-3.

Data in graphic form help managers to see trends more clearly and to see the magni-
tude of the various costs in relation to each other. Such graphs are easily prepared using
computer graphics and spreadsheet applications.
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Uses of Quality Cost Information

A quality cost report has several uses. First, quality cost information helps managers see
the financial significance of defects. Managers usually are not aware of the magnitude of
their quality costs because these costs cut across departmental lines and are not normally
tracked and accumulated by the cost system. Thus, when first presented with a quality cost
report, managers often are surprised by the amount of cost attributable to poor quality.

Second, quality cost information helps managers identify the relative importance of
the quality problems faced by their companies. For example, the quality cost report may
show that scrap is a major quality problem or that the company is incurring huge warranty
costs. With this information, managers have a better idea of where to focus their efforts.

Third, quality cost information helps managers see whether their quality costs are
poorly distributed. In general, quality costs should be distributed more toward prevention
and appraisal activities and less toward failures.

Counterbalancing these uses, three limitations of quality cost information should
be recognized. First, simply measuring and reporting quality costs does not solve qual-
ity problems. Problems can be solved only by taking action. Second, results usually lag
behind quality improvement programs. Initially, total quality cost may even increase as
quality control systems are designed and installed. Decreases in quality costs may not
begin to occur until the quality program has been in effect for some time. And third, the
most important quality cost, lost sales arising from customer ill will, is usually omitted
from the quality cost report because it is difficult to estimate.

Typically, during the initial years of a quality improvement program, the benefits
of compiling a quality cost report outweigh the costs and limitations of the reports. As
managers gain experience in balancing prevention and appraisal activities, the need for
quality cost reports often diminishes.

I International Aspects of Quality

Many of the tools used in quality management today were developed in Japan after World
War II. In statistical process control, Japanese companies borrowed heavily from the
work of W. Edwards Deming. However, Japanese companies are largely responsible for
quality circles, JIT, the idea that quality is everyone’s responsibility, and the emphasis on
prevention rather than on inspection.

In the 1980s, quality reemerged as a pivotal factor in the market. Most companies
now find that it is impossible to effectively compete without a very strong quality pro-
gram in place. This is particularly true of companies that wish to compete in the Euro-
pean market.

The ISO 9000 Standards

The International Organization for Standardization (ISO), based in Geneva, Switzerland,
has established quality control guidelines known as the ISO 9000 standards. Many com-
panies and organizations in Europe will buy only from ISO 9000-certified suppliers. This
means that the suppliers must demonstrate to a certifying agency that:

1. A quality control system is in use, and the system clearly defines an expected level of
quality.

2. The system is fully operational and is backed up with detailed documentation of
quality control procedures.

3. The intended level of quality is being achieved on a sustained, consistent basis.

The key to receiving certification under the ISO 9000 standards is documentation. It’s
one thing for a company to say that it has a quality control system in operation, but it’s
quite a different thing to be able to document the steps in that system. Under ISO 9000,
this documentation must be so detailed and precise that if all the employees in a com-
pany were suddenly replaced, the new employees could use the documentation to make
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the product exactly as it was made by the old employees. Even companies with good
quality control systems find that it takes up to two years of painstaking work to develop
this detailed documentation. But companies often find that compiling this documentation
results in improvements in their quality systems.

The ISO 9000 standards have become an international measure of quality. Although
the standards were developed to control the quality of goods sold in European countries,
they have become widely accepted elsewhere as well. Companies in the United States
that export to Europe often expect their own suppliers to comply with ISO 9000 stan-
dards because these exporters must document the quality of the materials going into their
products as part of their own ISO 9000 certification.

The ISO program for certification of quality management programs is not limited to
manufacturing companies. The American Institute of Certified Public Accountants was
the first professional membership organization in the United States to win recognition
under an ISO certification program.
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Summary (Appendix 1A) I

Defects cause costs, which can be classified into prevention costs, appraisal costs, internal fail-
ure costs, and external failure costs. Prevention costs are incurred to keep defects from happen-
ing. Appraisal costs are incurred to ensure that defective products, once made, are not shipped
to customers. Internal failure costs are incurred as a consequence of detecting defective products
before they are shipped to customers. External failure costs are the consequences (in terms of
repairs, servicing, and lost future business) of delivering defective products to customers. Most
experts agree that management effort should be focused on preventing defects. Small invest-
ments in prevention can lead to dramatic reductions in appraisal costs and costs of internal and
external failure.

Quality costs are summarized on a quality cost report. This report shows the types of quality
costs being incurred and their significance and trends. The report helps managers understand the
importance of quality costs, spot problem areas, and assess the way in which the quality costs are
distributed.

Glossary (Appendix 1A) I

Appraisal costs Costs that are incurred to identify defective products before the products are
shipped to customers. (p. 58)

External failure costs Costs that are incurred when a product or service that is defective is deliv-
ered to a customer. (p. 59)

Internal failure costs Costs that are incurred as a result of identifying defective products before
they are shipped to customers. (p. 58)

ISO 9000 standards Quality control requirements issued by the International Organization for
Standardization that relate to products sold in European countries. (p. 62)

Prevention costs Costs that are incurred to keep defects from occurring. (p. 58)

Quality circles Small groups of employees that meet on a regular basis to discuss ways of improv-
ing quality. (p. 58)

Quality cost Costs that are incurred to prevent defective products from falling into the hands of
customers or that are incurred as a result of defective units. (p. 57)

Quality cost report A report that details prevention costs, appraisal costs, and the costs of inter-
nal and external failures. (p. 60)

Quality of conformance The degree to which a product or service meets or exceeds its design
specifications and is free of defects or other problems that mar its appearance or degrade its
performance. (p. 57)

Statistical process control A charting technique used to monitor the quality of work being done
in a workstation for the purpose of immediately correcting any problems. (p. 58)
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I Appendix 1A Exercises and Problems @ conhect

EXERCISE 1A—1 Cost of Quality Terms LO1-7, LO1-8
A number of terms relating to the cost of quality and quality management are listed below:

Appraisal costs Quality circles

Quality cost report Prevention costs

Quality of conformance External failure costs

Internal failure costs Quality costs
Required:

Choose the term or terms that most appropriately complete the following statements. The terms
can be used more than once and a blank can hold more than one word.
1. A product that has a high rate of defects is said to have a low
2. All of the costs associated with preventing and dealing with defects once they occur are known
as
3. In many companies, small groups of employees, known as
meet on a regular basis to discuss ways to improve quality.
4. A company incurs and in an
effort to keep defects from occurring.
5. A company incurs and
because defects have occurred.
6. Of the four groups of costs associated with quality of conformance,
are generally the most damaging to a company.
7. Inspection, testing, and other costs incurred to keep defective products from being shipped to
customers are known as
8. are incurred in an effort to eliminate poor product design,
defective manufacturing practices, and the providing of substandard service.
9. The costs relating to defects, rejected products, and downtime caused by quality problems are
known as
10. When a product that is defective in some way is delivered to a customer,
are incurred.
11. Over time a company’s total quality costs should decrease if it redistributes its quality costs by
placing its greatest emphasis on and
12. One way to ensure that management is aware of the costs associated with quality is to sum-
marize such costs on a

EXERCISE 1A-2 Classification of Quality Costs LO1-7
A number of activities that are a part of a company’s quality control system are listed below:

a. Product testing. k. Net cost of scrap.

b. Product recalls. 1. Depreciation of test equipment.
c. Rework labor and overhead. m. Returns and allowances arising from poor
d.  Quality circles. quality.

e. Downtime caused by defects. n. Disposal of defective products.
f.  Cost of field servicing. 0. Technical support to suppliers.
g. Inspection of goods. p- Systems development.

h. Quality engineering. q. Warranty replacements.

i.  Warranty repairs. r. Field testing at customer site.

j- Statistical process control. s.  Product design.

Required:

1. Classify the costs associated with each of these activities into one of the following categories:
prevention cost, appraisal cost, internal failure cost, or external failure cost.

2. Which of the four types of costs in (1) above are incurred in an effort to keep poor quality
of conformance from occurring? Which of the four types of costs in (1) above are incurred
because poor quality of conformance has occurred?

PROBLEM 1A-3 Analyzing a Quality Cost Report LO1-8

Mercury, Inc., produces cell phones at its plant in Texas. In recent years, the company’s market
share has been eroded by stiff competition from overseas. Price and product quality are the two key
areas in which companies compete in this market.
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A year ago, the company’s cell phones had been ranked low in product quality in a consumer
survey. Shocked by this result, Jorge Gomez, Mercury’s president, initiated an intense effort to
improve product quality. Gomez set up a task force to implement a formal quality improvement
program. Included on this task force were representatives from the Engineering, Marketing, Cus-
tomer Service, Production, and Accounting departments. The broad representation was needed
because Gomez believed that this was a companywide program and that all employees should
share the responsibility for its success.

After the first meeting of the task force, Holly Elsoe, manager of the Marketing Department,
asked John Tran, production manager, what he thought of the proposed program. Tran replied,
“I have reservations. Quality is too abstract to be attaching costs to it and then to be holding you
and me responsible for cost improvements. I like to work with goals that I can see and count! I'm
nervous about having my annual bonus based on a decrease in quality costs; there are too many
variables that we have no control over.”

Mercury’s quality improvement program has now been in operation for one year. The com-
pany’s most recent quality cost report is shown below.

Mercury, Inc.
Quiality Cost Report
(in thousands)
Last Year  This Year

Prevention costs:

Machine maintenance ........ $ 70 $ 120

Training suppliers ............ 0 10

Quality circles ............... 0 20
Total preventioncost ........... 70 150
Appraisal costs:

Incoming inspection.......... 20 40

Finaltesting ................. 80 90
Total appraisal cost............. 100 130
Internal failure costs:

Rework ........ ... ... ... 50 130

SCrap . oo 40 70
Total internal failure cost ........ 90 200
External failure costs:

Warranty repairs ............. 90 30

Customerreturns ............ 320 80
Total external failure cost........ 410 110
Total quality cost . .............. $ 670 $ 590
Total production cost ........... $4,200 $4,800

As they were reviewing the report, Elsoe asked Tran what he now thought of the quality
improvement program. Tran replied. “I'm relieved that the new quality improvement program
hasn’t hurt our bonuses, but the program has increased the workload in the Production Department.
It is true that customer returns are way down, but the cell phones that were returned by customers
to retail outlets were rarely sent back to us for rework.”

Required:

1. Expand the company’s quality cost report by showing the costs in both years as percentages of
both total production cost and total quality cost. Carry all computations to one decimal place.
By analyzing the report, determine if Mercury, Inc.’s quality improvement program has been
successful. List specific evidence to support your answer.

2. Do you expect the improvement program as it progresses to continue to increase the workload
in the Production Department?

3. Jorge Gomez believed that the quality improvement program was essential and that Mercury,
Inc., could no longer afford to ignore the importance of product quality. Discuss how
Mercury, Inc., could measure the cost of not implementing the quality improvement program.

(CMA, adapted)
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PROBLEM 1A-4 Quality Cost Report LO1-7, LO1-8

In response to intensive foreign competition, the management of Florex Company has attempted
over the past year to improve the quality of its products. A statistical process control system has
been installed and other steps have been taken to decrease the amount of warranty and other field
costs, which have been trending upward over the past several years. Costs relating to quality and
quality control over the last two years (in thousands) are given below:

Costs (in thousands)

Last Year This Year

INSPECHioON. . ..o $750 $900
Quality engineering ................o..o.... $420 $570
Depreciation of test equipment ............... $210 $240
Rework labor . ... $1,050 $1,500
Statistical process control .................... $0 $180
Cost of fieldservicing. . ................ou. .. $1,200 $900
Suppliesused intesting. ..................... $30 $60
Systems development . ...................... $480 $750
Warranty repairs ..............ooiiiiiiiiiii. $3,600 $1,050
Net cost Oof SCrap . ... $630 $1,125
Producttesting. . ... $810 $1,200
Productrecalls...............cooiiiini ... $2,100 $750
Disposal of defective products................ $720 $975

Sales have been flat over the past few years, at $75,000,000 per year. A great deal of money has
been spent in the effort to upgrade quality, and management is anxious to see whether or not the
effort has been effective.

Required:

1. Prepare a quality cost report that contains data for both this year and last year. Carry percent-
age computations to two decimal places.

2. Prepare a bar graph showing the distribution of the various quality costs by category.

3. Prepare a written evaluation to accompany the reports you have prepared in (1) and (2) above.
This evaluation should discuss the distribution of quality costs in the company, changes in this
distribution that you see taking place, the reasons for changes in costs in the various catego-
ries, and any other information that would be of value to management.
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Job-Order Costing: Calculating

Unit Product Costs

University Tees: Serving Over 150 Campuses
Nationwide

Courtesy of University Tees, Inc.

University Tees was founded in 2003 by two Miami University college
students to provide screen-printing, embroidery, and promotional products
for fraternities, sororities, and student organizations. Today, the company,
which is headquartered in Cleveland, Ohio, employs as many as four Campus
Managers on each of over 150 college campuses across America.
Accurately calculating the cost of each potential customer order is
critically important to University Tees because the company needs to be
sure that the sales price exceeds the cost associated with satisfying the
order. The costs include the cost of the blank T-shirts themselves, printing
costs (which vary depending on the quantity of shirts produced and the
number of colors per shirt), screen costs (which also vary depending on
the number of colors included in a design), shipping costs, and the art-
work needed to create a design. The company also takes into account its
competitors’ pricing strategies when developing its own prices.
Given its success on college campuses, University Tees has introduced
a sister company called On Point Promos to serve for-profit companies
and nonprofit organizations. B

Source: Conversation with Joe Haddad, cofounder of University Tees.

LEARNING OBJECTIVES

After studying Chapter 2, you should be able to:

LO2-1 Compute a predetermined
overhead rate.

LO2-2  Apply overhead cost to jobs using
a predetermined overhead rate.

LO2-3 Compute the total cost and the
unit product cost of a job using
a plantwide predetermined
overhead rate.

LO2-4  Compute the total cost and the
unit product cost of a job using
multiple predetermined overhead
rates

LO2-5 (Appendix 2A) Use activity-based
absorption costing to compute
unit product costs.

LO2-6 (Appendix 2B) Understand
the implications of basing the
predetermined overhead rate on
activity at capacity rather than on
estimated activity for the period.
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ompanies usually assign costs to their products and services

for two main reasons. First, it helps them fulfill their planning, controlling,

and decision-making responsibilities. For example, a company may use product

cost information to better understand each product’s profitability or to establish
each product’s selling price. Second, it helps them determine the value of ending invento-
ries and cost of goods sold for external reporting purposes. The costs attached to products
that have not been sold are included in ending inventories on the balance sheet, whereas
the costs attached to units that have been sold are included in cost of goods sold on the
income statement.

It is very common for external financial reporting requirements to heavily influ-
ence how companies assign costs to their products and services. Because most countries
(including the United States) require some form of absorption costing for external finan-
cial reports, many companies use some form of absorption costing for product costing
purposes. In absorption costing, all manufacturing costs, both fixed and variable, are
assigned to units of product—units are said to fully absorb manufacturing costs. Con-
versely, all nonmanufacturing costs are treated as period costs and they are not assigned
to units of product.

This chapter and the next explain a common type of absorption costing system known
as job-order costing. In this chapter we’ll discuss the role of job-order costing systems
in planning, control, and decision making. Our focus will be on assigning manufacturing
costs to individual jobs. In the next chapter, we will explain how job-order costing sys-
tems can be used to determine the value of ending inventories and cost of goods sold for
external reporting purposes.

Job-Order Costing—An Overview

Job-order costing is used in situations where many different products, each with indi-
vidual and unique features, are produced each period. For example, a Levi Strauss cloth-
ing factory would typically make many different types of jeans for both men and women
during a month. A particular order might consist of 1,000 boot-cut men’s blue denim
jeans, style number A312. This order of 1,000 jeans is called a job. In a job-order costing
system, costs are traced and allocated to jobs and then the costs of the job are divided by
the number of units in the job to arrive at an average cost per unit. This average cost per
unit is also referred to as the unit product cost.

Other examples of situations where job-order costing would be used include
large-scale construction projects managed by Bechtel International, commercial air-
craft produced by Boeing, greeting cards designed and printed by Hallmark, and
airline meals prepared by LSG SkyChefs. All of these examples are characterized
by diverse outputs. Each Bechtel project is unique and different from every other—
the company may be simultaneously constructing a dam in Nigeria and a bridge in
Indonesia. Likewise, each airline orders a different type of meal from LSG SkyChefs’
catering service.

Job-order costing is also used extensively in service industries. For example, hos-
pitals, law firms, movie studios, accounting firms, advertising agencies, and repair
shops all use a variation of job-order costing to accumulate costs. Although the detailed
example of job-order costing provided in the following section deals with a manufac-
turing company, the same basic concepts and procedures are used by many service
organizations.
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IS THIS REALLY A JOB?

VBT Bicycling Vacations of Bristol, Vermont, offers deluxe bicycling vacations in the United
States, Canada, Europe, and other locations throughout the world. For example, the company
offers a 10-day tour of the Puglia region of ltaly—the “heel of the boot.” The tour price includes
international airfare, 10 nights of lodging, most meals, use of a bicycle, and ground transporta-
tion as needed. Each tour is led by at least two local tour leaders, one of whom rides with the
guests along the tour route. The other tour leader drives a “sag wagon” that carries extra water,
snacks, and bicycle repair equipment and is available for a shuttle back to the hotel or up a hill.
The sag wagon also transports guests’ luggage from one hotel to another.

Each specific tour can be considered a job. For example, Giuliano Astore and Debora Trip-
petti, two natives of Puglia, led a VBT tour with 17 guests over 10 days in late April. At the end of
the tour, Giuliano submitted a report, a sort of job cost sheet, to VBT headquarters. This report
detailed the on the ground costs incurred for this specific tour, including fuel and operating
costs for the van, lodging costs for the guests, the costs of meals provided to guests, the costs
of snacks, the cost of hiring additional ground transportation as needed, and the wages of the
tour leaders. In addition to these costs, some costs are paid directly by VBT in Vermont to ven-
dors. The total cost incurred for the tour is then compared to the total revenue collected from
guests to determine the gross profit for the tour.

Sources: Giuliano Astore and Gregg Marston, President, VBT Bicycling Vacations. For more information about VBT, see
www.vbt.com.
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Job-Order Costing—An Example

To introduce job-order costing, we will follow a specific job as it progresses through the
manufacturing process. This job consists of two experimental couplings that Yost Pre-
cision Machining has agreed to produce for Loops Unlimited, a manufacturer of roller
coasters. Couplings connect the cars on the roller coaster and are a critical component in
the performance and safety of the ride. Before we begin our discussion, it bears reempha-
sizing that companies generally classify manufacturing costs into three broad categories:
(1) direct materials, (2) direct labor, and (3) manufacturing overhead. As we study the
operation of a job-order costing system, we will see how each of these three types of
product costs is assigned to jobs for purposes of computing unit product costs.

Yost Precision Machining is a small company in Michigan that specializes in fabricat-
ing precision metal parts that are used in a variety of applications ranging from deep-sea
exploration vehicles to the inertial triggers in automobile air bags. The company’s top
managers gather every morning at 8:00 AM. in the company’s conference room for the
daily planning meeting. Attending the meeting this morning are: Jean Yost, the com-
pany’s president; David Cheung, the marketing manager; Debbie Turner, the production
manager; and Marc White, the company controller. The president opened the meeting:

Jean: The production schedule indicates we’ll be starting Job 2B47 today. Isn’t that the
special order for experimental couplings, David?

David: That’s right. That’s the order from Loops Unlimited for two couplings for their
new roller coaster ride for Magic Mountain.

Debbie: 'Why only two couplings? Don’t they need a coupling for every car?

David: Yes. But this is a completely new roller coaster. The cars will go faster and will
be subjected to more twists, turns, drops, and loops than on any other existing roller
coaster. To hold up under these stresses, Loops Unlimited’s engineers completely
redesigned the cars and couplings. They want us to make just two of these new cou-
plings for testing purposes. If the design works, then we’ll have the inside track on
the order to supply couplings for the whole ride.

MANAGERIAL
ACCOUNTING IN ACTION
THE ISSUE

YOST

Precision Machining
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Jean: We agreed to take on this initial order at our cost just to get our foot in the door.
Marc, will there be any problem documenting our cost so we can get paid?

Marc: No problem. The contract with Loops stipulates that they will pay us an amount
equal to each coupling’s unit product cost as determined by our job-order costing
system. I can finalize each coupling’s direct materials, direct labor, and manufactur-
ing overhead costs on the day the job is completed.

Jean: Good. Is there anything else we should discuss about this job at this time? No?
Well then let’s move on to the next item of business.

Measuring Direct Materials Cost

The blueprints submitted by Loops Unlimited indicate that each experimental coupling
will require three parts that are classified as direct materials: two G7 Connectors and one
M46 Housing. Since each coupling requires two connectors and one housing, the produc-
tion of two couplings requires four connectors and two housings. This is a custom prod-
uct that is being made for the first time, but if this were one of the company’s standard
products, it would have an established bill of materials. A bill of materials is a document
that lists the quantity of each type of direct material needed to complete a unit of product.

When an agreement has been reached with the customer concerning the quantities,
prices, and shipment date for the order, a production order is issued. The Production
Department then prepares a materials requisition form similar to the form in Exhibit 2-1.
The materials requisition form is a document that specifies the type and quantity of
materials to be drawn from the storeroom and identifies the job that will be charged for
the cost of the materials. The form is used to control the flow of materials into production
and also for making journal entries in the accounting records (as will be demonstrated in
the next chapter).

The Yost Precision Machining materials requisition form in Exhibit 2-1 shows that
the company’s Milling Department has requisitioned two M46 Housings and four G7
Connectors for the Loops Unlimited job, which has been designated as Job 2B47.

Job Cost Sheet

After a production order has been issued, the Accounting Department’s job-order cost-
ing software system automatically generates a job cost sheet like the one presented in
Exhibit 2-2. A job cost sheet records the materials, labor, and manufacturing overhead
costs charged to that job.

EXHIBIT 2-1
Materials Requisition Form

Materials Requistion Number 14873 Date March 2
Job Number to Be Charged 2B47

Department Milling

Description Quantity Unit Cost Total Cost

M46 Housing 2 $124 $248

G7 Connector 4 $103 412
$660
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VA

( )\
JOB COST SHEET [=}=]
Job Number 2B47 (4 Date Initiated March 2
Department Milling Date Completed
ltem Special order coupling Units Completed
For Stock
Direct Materials Direct Labor Manufacturing Overhead
Reqg. No. | Amount Ticket Hours Amount Hours Rate Amount
14873 $660 843 5 $90
A
v
™) <>
Cost Summary Units Shipped I
Direct Materials $ Date Number Balance .
Direct Labor $
Manufacturing Overhead $
Total Product Cost $
Unit Product Cost $
<>
_ J

EXHIBIT 2-2
Job Cost Sheet

After direct materials are issued, the cost of these materials are automatically
recorded on the job cost sheet. Note from Exhibit 2-2, for example, that the $660 cost for
direct materials shown earlier on the materials requisition form has been charged to Job
2B47 on its job cost sheet. The requisition number 14873 from the materials requisition
form appears on the job cost sheet to make it easier to identify the source document for
the direct materials charge.

Measuring Direct Labor Cost

Direct labor consists of labor charges that are easily traced to a particular job. Labor
charges that cannot be easily traced to specific jobs are treated as part of manufacturing
overhead. As discussed in the previous chapter, this latter category of labor cost is called
indirect labor and includes tasks such as maintenance, supervision, and cleanup.

Most companies rely on computerized systems to maintain employee time tickets. A
completed time ticket is an hour-by-hour summary of the employee’s activities through-
out the day. One computerized approach to creating time tickets uses bar codes to cap-
ture data. Each employee and each job has a unique bar code. When beginning work
on a job, the employee scans three bar codes using a handheld device much like the bar
code readers at grocery store checkout stands. The first bar code indicates that a task is
being started; the second is the unique bar code on the employee’s identity badge; and the
third is the unique bar code of the job itself. This information is fed automatically via an
electronic network to a computer that notes the time and records all of the data. When
the task is completed, the employee scans a bar code indicating the task is complete, the
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EXHIBIT 2-3
Employee Time Ticket
Time Ticket No. 843 h_ Date March 3
Employee Mary Holden Station 4
Time
Started Ended Completed Rate Amount Job Number
7:00 12:00 5.0 $18 $90 2B47
12:30 2:30 2.0 18 36 2B50
2:30 3:30 1.0 18 18 Maintenance A
Totals 8.0 $144 v
<[> <>

LO2-1
Compute a predetermined
overhead rate.

bar code on his or her identity badge, and the bar code attached to the job. This informa-
tion is relayed to the computer that again notes the time, and a time ticket, such as the
one shown in Exhibit 2-3, is automatically prepared. Because all of the source data is
already in computer files, the labor costs can be automatically posted to job cost sheets.
For example, Exhibit 2-3 shows $90 of direct labor cost related to Job 2B47. This amount
is automatically posted to the job cost sheet shown in Exhibit 2-2. The time ticket in
Exhibit 2-3 also shows $18 of indirect labor cost related to performing maintenance.
This cost is treated as part of manufacturing overhead and does not get posted on a job
cost sheet.

Computing Predetermined Overhead Rates

Recall that in absorption costing, product costs include manufacturing overhead as well
as direct materials and direct labor. Therefore, manufacturing overhead also needs to be
recorded on the job cost sheet. However, assigning manufacturing overhead to a specific
job is complicated by three circumstances:

1. Manufacturing overhead is an indirect cost. This means that it is either impossible or
difficult to trace these costs to a particular product or job.

2. Manufacturing overhead consists of many different types of costs ranging from the
grease used in machines to the annual salary of the production manager. Some of
these costs are variable overhead costs because they vary in direct proportion to
changes in the level of production (e.g., indirect materials, supplies, and power) and
some are fixed overhead costs because they remain constant as the level of produc-
tion fluctuates (e.g., heat and light, property taxes, and insurance).

3. Many companies have large amounts of fixed manufacturing overhead. Therefore,
their total manufacturing overhead costs tend to remain relatively constant from
one period to the next even though the number of units that they produce can fluc-
tuate widely. Consequently, the average cost per unit will vary from one period to
the next.

Given these circumstances, allocation is used to assign overhead costs to products.
Allocation is accomplished by selecting an allocation base that is common to all of the
company’s products and services. An allocation base is a measure such as direct labor-
hours (DLH) or machine-hours (MH) that is used to assign overhead costs to products
and services. The most widely used allocation bases in manufacturing are direct labor-
hours, direct labor cost, machine-hours, and (where a company has only a single product)
units of product.
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Manufacturing overhead is commonly assigned to products using a predetermined
overhead rate. The predetermined overhead rate is computed by dividing the total esti-
mated manufacturing overhead cost for the period by the estimated total amount of the
allocation base as follows:

Estimated total manufacturing overhead cost
Estimated total amount of the allocation base

Predetermined overhead rate =

The predetermined overhead rate is computed before the period begins using a four-step
process. The first step is to estimate the total amount of the allocation base (the denomi-
nator) that will be required for next period’s estimated level of production. The second
step is to estimate the total fixed manufacturing overhead cost for the coming period and
the variable manufacturing overhead cost per unit of the allocation base. The third step
is to use the cost formula shown below to estimate the total manufacturing overhead cost
(the numerator) for the coming period:

Y=a+bX
where,

Y = The estimated total manufacturing overhead cost

a = The estimated total fixed manufacturing overhead cost

b = The estimated variable manufacturing overhead cost per unit of the
allocation base

X = The estimated total amount of the allocation base

The fourth step is to compute the predetermined overhead rate.' Notice, the estimated
amount of the allocation base is determined before estimating the total manufacturing
overhead cost. This needs to be done because total manufacturing overhead cost includes
variable overhead costs that depend on the amount of the allocation base.

Applying Manufacturing Overhead

To repeat, the predetermined overhead rate is computed before the period begins. The
predetermined overhead rate is then used to apply overhead cost to jobs throughout the
period. The process of assigning overhead cost to jobs is called overhead application.
The formula for determining the amount of overhead cost to apply to a particular job is:

Overhead applied to _ Predetermined , Amount of the allocation

a particular job overhead rate * base incurred by the job

For example, if the predetermined overhead rate is $20 per direct labor-hour, then
$20 of overhead cost is applied to a job for each direct labor-hour incurred on the job.
When the allocation base is direct labor-hours, the formula becomes:

Overhead applied to _ Predetermined _ Actual direct labor-hours
a particular job  ~ overhead rate worked on the job

Note that the amount of overhead applied to a particular job is not the actual amount
of overhead caused by the job. Actual overhead costs are not assigned to jobs—if that
could be done, the costs would be direct costs, not overhead. The overhead assigned to
the job is simply a share of the total overhead that was estimated at the beginning of the

! 'When there is more than one production department, each department may have a different variable
manufacturing overhead cost per unit of the allocation base. In that case, the formula Y = a + bX should
be applied to each department separately. These departmental cost estimates (Y) can be combined in
step 4 to calculate one overhead rate or they can be kept separate to calculate departmental overhead rates.

LO2-2

Apply overhead cost to
jobs using a predetermined
overhead rate.
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year. This approach to overhead application is known as normal costing. A normal cost
system applies overhead costs to jobs by multiplying a predetermined overhead rate by
the actual amount of the allocation base incurred by the jobs.

Manufacturing Overhead—A Closer Look

To illustrate the steps involved in computing and using a predetermined overhead rate,
let’s return to Yost Precision Machining and make the following assumptions. In step one,
the company estimated that 40,000 direct labor-hours would be required to support the
production planned for the year. In step two, it estimated $640,000 of total fixed manufac-
turing overhead cost for the coming year and $4.00 of variable manufacturing overhead
cost per direct labor-hour. Given these assumptions, in step three the company used the
cost formula shown below to estimate its total manufacturing overhead cost for the year:

Y=a+bX

Y = $640,000 + ($4.00 per direct labor-hour x 40,000 direct labor-hours)
Y = $640,000 + $160,000

Y = $800,000

In step four, Yost Precision Machining computed its predetermined overhead rate for
the year of $20 per direct labor-hour as shown below:

Estimated total manufacturing overhead cost
Estimated total amount of the allocation base

~ $800,000
40,000 direct labor-hours

Predetermined overhead rate =

= $20 per direct labor-hour

The job cost sheet in Exhibit 2—4 indicates that 27 direct labor-hours (i.e., DLHs)
were charged to Job 2B47. Therefore, a total of $540 of manufacturing overhead cost
would be applied to the job:

Overhead applied to _ Predetermined % Actual direct labor-hours
Job 2B47 ~ overhead rate charged to Job 2B47

=$20 per DLH x 27 DLHs
= $540 of overhead applied to Job 2B47

This amount of overhead has been entered on the job cost sheet in Exhibit 2—4.

The Need for a Predetermined Rate

Instead of using a predetermined rate based on estimates, why not base the overhead rate
on the actual total manufacturing overhead cost and the actual total amount of the alloca-
tion base incurred on a monthly, quarterly, or annual basis? If an actual rate is computed
monthly or quarterly, seasonal factors in overhead costs or in the allocation base can pro-
duce fluctuations in the overhead rate. For example, the costs of heating and cooling a fac-
tory in Illinois will be highest in the winter and summer months and lowest in the spring
and fall. If the overhead rate is recomputed at the end of each month or each quarter based
on actual costs and activity, the overhead rate would go up in the winter and summer and
down in the spring and fall. As a result, two identical jobs, one completed in the winter and
one completed in the spring, would be assigned different manufacturing overhead costs.
Many managers believe that such fluctuations in product costs serve no useful pur-
pose. To avoid such fluctuations, actual overhead rates could be computed on an annual



Job-Order Costing: Calculating Unit Product Costs

75

s "
JOB COST SHEET [=}=]
Job Number 2B47 [3 Date Initiated March 2
Department Milling Date Completed March 8
Item Special order coupling
For Stock Units Completed 2
Direct Materials Direct Labor Manufacturing Overhead
Reqg. No. | Amount Ticket Hours Amount Hours Rate Amount
14873 $ 660 843 5 $ 90 27 $20/DLH | $540
14875 506 846 8 136
14912 238 850 4 60
$1,404 851 10 160
27 $446

] O -

Cost Summary Units Shipped I
Direct Materials $ 1,404 Date Number Balance .
Direct Labor 446 March 8 — 2
Manufacturing Overhead 540
Total Product Cost $ 2,390
Unit Product Cost $ 1,195*

< >

*$2,390 + 2 units = $1,195 per unit.

EXHIBIT 2-4
A Completed Job Cost Sheet

or less-frequent basis. However, if the overhead rate is computed annually based on the
actual costs and activity for the year, the manufacturing overhead assigned to any particu-
lar job would not be known until the end of the year. For example, the cost of Job 2B47
at Yost Precision Machining would not be known until the end of the year, even though
the job will be completed and shipped to the customer in March. For these reasons, most
companies use predetermined overhead rates rather than actual overhead rates in their
cost accounting systems.

Computation of Total Job Costs and Unit Product Costs

With the application of Yost Precision Machining’s $540 of manufacturing overhead to
the job cost sheet in Exhibit 2—4, the job cost sheet is complete except for two final steps.
First, the totals for direct materials, direct labor, and manufacturing overhead are trans-
ferred to the Cost Summary section of the job cost sheet and added together to obtain the
total cost for the job.? Then the total product cost ($2,390) is divided by the number of
units (2) to obtain the unit product cost ($1,195). As indicated earlier, this unit product
cost is an average cost and should not be interpreted as the cost that would actually be
incurred if another unit were produced. The incremental cost of an additional unit is
something less than the average unit cost of $1,195 because much of the actual overhead
costs would not change if another unit were produced.

2 Notice, we are assuming that Job 2B47 required direct materials and direct labor beyond the charges
shown in Exhibits 2—1 and 2-3.

LO2-3

Compute the total cost

and the unit product cost

of a job using a plantwide
predetermined overhead rate.
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In the 8:00 AM. daily planning meeting on March 9, Jean Yost, the president of Yost
Precision Machining, once again drew attention to Job 2B47, the experimental couplings:

Jean: 1 see Job 2B47 is completed. Let’s get those couplings shipped immediately to
Loops Unlimited so they can get their testing program under way. Marc, how much
are we going to bill Loops for those two units?

Marc: Because we agreed to sell the experimental couplings at cost, we will be charg-
ing Loops Unlimited just $1,195 a unit.

Jean: Fine. Let’s hope the couplings work out and we make some money on the big
order later.

JOB-ORDER COSTING IN THE SERVICE INDUSTRY

Accenture is one of the world’s largest consulting firms with annual revenues greater than
$30 billion. Because the firm does not have any inventory on its balance sheet, it might be
tempting to conclude that it does not need a job-order costing system. However, that is
not true.

Accenture pays its consultants more than $20 billion per year to provide services for cli-
ents. Job-order costing enables the firm to compare each client’s revenues to the costs of serv-
ing those clients. It also enables the firm to determine what portion of their consulting capacity
was billable to clients and what portion was not billed to specific clients.

Source: Accenture 2014 Annual Report

Job-Order Costing—A Managerial Perspective

Managers use job cost information to establish plans and make decisions. For example,
managers may use job profitability reports to develop sales and production plans for next
year. If certain types of jobs, such as low-volume engineering-intensive jobs, appear to
be highly profitable, managers may decide to dedicate future advertising expenditures
to growing sales of these types of jobs. Conversely, if other types of jobs, such as high-
volume labor-intensive jobs, appear to be unprofitable, managers may take actions to
reduce the projected sales and production of these types of jobs.

Managers may also use job cost information to make pricing decisions. For example,
if Job A has a total manufacturing cost of $100, managers often use a predefined markup
percentage, say 50%, to establish a markup of $50 (= $100 X 50%) and a selling price
of $150 (= $100 + $50). Under this approach, known as cost-plus pricing, the managers
establish a markup percentage that they believe will generate enough revenue to cover all
of a job’s manufacturing costs and a portion of the company’s nonmanufacturing costs,
while generating some residual profit.

If a company’s job-order costing system does not accurately assign manufacturing
costs to jobs, it will adversely influence the types of planning and decision-making
scenarios just described. In other words, distorted job cost data may cause managers to
use additional advertising dollars to pursue certain types of jobs that they believe are
profitable, but in actuality are not. Similarly, inaccurate job costs may cause managers to
establish selling prices that are too high or too low relative to the prices established by
more savvy competitors.

At this point, you may be wondering, how can this happen? How can a job-order
costing system inaccurately assign costs to jobs? The key to answering this question is to
focus on indirect manufacturing costs, also called manufacturing overhead costs. While
job-order costing systems can accurately trace direct materials and direct labor costs to
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jobs, they often fail to accurately allocate the manufacturing overhead costs used during
the production process to their respective jobs. The root cause of the problem often relates
to the choice of an allocation base.

Choosing an Allocation Base—A Key to Job Cost Accuracy

Imagine going to a restaurant with three of your friends. The group orders an extra large
pizza for $20 that is cut into ten slices. One of your friends eats five slices of pizza, your
other two friends eat two slices each, and you eat one slice. When the bill arrives, the
friend who ate five slices recommends paying the bill using “number of people seated
at the table” as the allocation base, thereby requiring you to contribute $5 (= $20 + 4)
towards paying the bill. How would you feel about the accuracy of this cost allocation
base? In all likelihood, you’d suggest distributing the bill among the four diners using
another allocation base called “number of slices eaten.” This approach would require
each person seated at the table to pay $2 (= $20 + 10) per slice consumed, thereby requir-
ing you to contribute $2 towards paying the bill. While the distortion caused by using
“number of people seated at the table” as the allocation base seems obvious, job-order
costing systems often make the same error—they use allocation bases that do not reflect
how jobs actually use overhead resources.

To improve job cost accuracy, the allocation base in the predetermined overhead
rate should drive the overhead cost. A cost driver is a factor, such as machine-hours,
beds occupied, computer time, or flight-hours, that causes overhead costs. If the base in
the predetermined overhead rate does not “drive” overhead costs, it will not accurately
measure the cost of overhead resources used by each job. Many companies use job-
order costing systems that assume direct labor-hours (or direct labor cost) is the only
manufacturing overhead cost driver. They use a single predetermined overhead rate, or
what is called a plantwide overhead rate, to allocate all manufacturing overhead costs
to jobs based on their usage of direct-labor hours. However, while direct labor-hours
may indeed “drive” some of a company’s manufacturing overhead costs, it is often
overly simplistic and incorrect to assume that direct-labor hours is a company’s only
manufacturing overhead cost driver. When companies can identify more than one over-
head cost driver they can improve job cost accuracy by using multiple predetermined
overhead rates.

Job-Order Costing Using Multiple Predetermined Overhead Rates

A cost system with multiple predetermined overhead rates uses more than one over-
head rate to apply overhead costs to jobs. For example, a company may choose to use
a predetermined overhead rate for each of its production departments. Such a system,
while more complex, is more accurate because it reflects differences across departments
in terms of how jobs consume overhead costs. For example, in departments that are
relatively labor-intensive, their overhead costs might be applied to jobs based on direct
labor-hours and in departments that are relatively machine-intensive, their overhead costs
might be applied to jobs based on machine-hours.

Multiple Predetermined Overhead Rates—A Departmental
Approach

Dickson Company has two production departments, Milling and Assembly. The com-
pany uses a job-order costing system and computes a predetermined overhead rate in
each production department. The predetermined overhead rate in the Milling Depart-
ment is based on machine-hours and in the Assembly Department it is based on direct

LO2-4

Compute the total cost and
the unit product cost of a job
using multiple predetermined
overhead rates.
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labor-hours. The company uses cost-plus pricing (and a markup percentage of 75% of
total manufacturing cost) to establish selling prices for all of its jobs. At the beginning of
the year, the company made the following estimates:

Department

Milling  Assembly

Machine-hours . ... ... 60,000 3,000
Direct labor-hours ... ... .. 8,000 80,000
Total fixed manufacturing overhead cost ................... $390,000 $500,000
Variable manufacturing overhead per machine-hour......... $2.00 —

Variable manufacturing overhead per direct labor-hour . ... .. — $3.75

During the current month the company started and completed Job 407. It wants to
use its predetermined departmental overhead rates and the information pertaining to Job
407 that is shown below to establish a selling price for this job:

Department
Job 407 Milling  Assembly
Machine-hours ................ 90 4
Direct labor-hours ............. 5 20
Direct materials . ............... $800 $370
Direct laborcost ............... $70 $280

Exhibit 2-5 explains how Dickson would compute a selling price for Job 407 using
a five-step process, the first of which is to calculate the estimated total manufacturing
overhead cost in each department using the equation

Y=a+ bX
where:

Y = The estimated total manufacturing overhead cost

a = The estimated total fixed manufacturing overhead cost

b = The estimated variable manufacturing overhead cost per unit of the
allocation base

X = The estimated total amount of the allocation base

As shown in step 1 in Exhibit 2-5, this equation provides the Milling Department’s
estimated total manufacturing overhead cost of $510,000 and the Assembly Department’s
estimated total overhead cost of $800,000.

The second step is to calculate the predetermined overhead rate for each department
using the following formula:

Estimated total manufacturing overhead cost

Predetermined overhead rate = - -
Estimated total amount of the allocation base

Per step 2 in Exhibit 2-5, this formula results in predetermined overhead rates in the
Milling and Assembly Departments of $8.50 per machine-hour and $10.00 per direct
labor-hour, respectively.

The third step is to use the general equation shown below to calculate the amount of
overhead applied from each department to Job 407.

Overhead applied to _ Predetermined _ Actual amount of the allocation

Job 407 = overhead rate base used by Job 407
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EXHIBIT 2-5
Dickson Company: An Example Using Multiple Predetermined Overhead Rates

Step 1: Calculate the estimated total manufacturing overhead cost for each department.

Milling Department Overhead Cost (Y): Assembly Department Overhead Cost (Y):
= $390,000 + ($2.00 per MH x 60,000 MHSs) = $500,000 + ($3.75 per DLH x 80,000 DLHs)
= $390,000 + $120,000 = $500,000 + $300,000
=$510,000 = $800,000

Step 2: Calculate the predetermined overhead rate in each department.

Milling Department Overhead Rate: Assembly Department Overhead Rate:

$510,000 $800,000
60,000 machine-hours 80,000 direct labor-hours

$8.50 per machine-hour $10.00 per direct labor-hour

Step 3: Calculate the amount of overhead applied from both departments to Job 407.
Milling Department: Overhead Applied to Job 407 | Assembly Department: Overhead Applied to Job 407

= $8.50 per MH x 90 MHs =$10.00 per DLH x 20 DLHs
=$765 =$200

Step 4: Calculate the total job cost for Job 407.

Milling  Assembly Total

Direct materials .. ............ . ... ... ... .. $800 $370 $1,170
Directlabor .......... ... ... . . ... . $ 70 $280 350
Manufacturing overhead applied ............ $765 $200 965
Total cost of Job 407 $2,485

Step 5: Calculate the selling price for Job 407.

Total costof Job 407 ............... $2,485.00
Markup ($2,485 X 75%) ............ 1,863.75
Selling price of Job 407 ............ $4,348.75

As depicted in the middle of Exhibit 2-5, $765 of manufacturing overhead would be
applied from the Milling Department to Job 407, whereas $200 would be applied from
the Assembly Department to this same job.

Finally, Exhibit 25 also summarizes steps 4 and 5, which calculate the total job cost for Job
407 ($2,485) and the selling price of Job 407 ($4,348.75) using the markup percentage of 75%.

It is important to emphasize that using a departmental approach to overhead applica-
tion results in a different selling price for Job 407 than would have been derived using a
plantwide overhead rate based on either direct labor-hours or machine-hours. The appeal
of using predetermined departmental overhead rates is that they presumably provide a
more accurate accounting of the costs caused by jobs, which in turn, should enhance
management planning and decision making.

Multiple Predetermined Overhead Rates—An Activity-Based
Approach

Using departmental overhead rates is one approach to creating a job-order costing
system that includes multiple predetermined overhead rates. Another approach is to
create overhead rates related to the activities performed within departments. This



80 Chapter 2

approach usually results in more overhead rates than a departmental approach because
each department may perform more than one activity. When a company creates
overhead rates based on the activities that it performs, it is employing an approach
called activity-based costing.

For now, our goal is to simply introduce you to the idea of activity-based costing—
an alternative approach to developing multiple predetermined overhead rates. Managers
use activity-based costing systems to more accurately measure the demands that jobs,
products, customers, and other cost objects make on overhead resources. Appendix
2A provides an in-depth discussion of activity-based absorption costing and contrasts it
with the plantwide approach described earlier in this chapter. Chapter 7 describes a more
refined approach to activity-based costing that better serves the needs of management
than the activity-based absorption costing approach discussed in Appendix 2A.

COST SYSTEM DESIGN AT SALMON RIVER FOODS

Salmon River Foods’ largest product line is called Dream Chocolates. The company’s cost
system uses a plantwide overhead rate that allocates overhead costs based on the number
of chocolate bars produced. The manufacturing process consists of seven steps: (1) receiving,
(2) pouring, (3) inspection, (4) foiling, (5) labeling and custom label designs, (6) finished product
storage, and (7) shipping. The company is considering implementing a new cost system that
would include multiple predetermined overhead rates. Based on Salmon River Foods’ seven-
step manufacturing process, can you think of any reasons why using more than one overhead
rate may make sense?

© bogdanhoda/Shutterstock.com

Source: Kip R. Krumwiede and W. Darrell Walden, “Dream Chocolate Company: Choosing a Costing System,” Issues in
Accounting Education, March 2013, pp. 637-652.

Job-Order Costing—An External Reporting Perspective

This chapter focuses on using job-order costing systems to compute unit product costs for
internal management purposes. However, job-order costing systems are also often used to
create a balance sheet and income statement for external parties, such as shareholders and
lenders. While the next chapter will provide a detailed explanation of how job-order cost-
ing systems facilitate external financial reporting, we’d like to take a moment to highlight
two important points related to overhead application and subsidiary ledgers that, in some
sense, connect this chapter to the next.

Overhead Application and the Income Statement

When a company uses predetermined overhead rates to apply overhead cost to jobs, it
is almost a certainty that the amount of overhead applied to all jobs during a period will
differ from the actual amount of overhead costs incurred during the period. When a com-
pany applies less overhead to production than it actually incurs, it creates what is known
as underapplied overhead. When it applies more overhead to production than it actually
incurs, it results in overapplied overhead.

The existence of underapplied or overapplied overhead has implications for how a com-
pany prepares its financial statements. For example, the cost of goods sold reported on a
company’s income statement must be adjusted to reflect underapplied or overapplied over-
head. The adjustment for underapplied overhead increases cost of goods sold and decreases
net operating income, whereas the adjustment for overapplied overhead decreases cost of
goods sold and increases net operating income. The next chapter will provide a more in-
depth numerical explanation of how to compute underapplied or overapplied overhead.
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Job Cost Sheets: A Subsidiary Ledger

A job cost sheet accumulates the total direct materials, direct labor, and manufacturing
overhead costs assigned to a job. When all of a company’s job cost sheets are viewed col-
lectively they form what is known as a subsidiary ledger. In other words, a company’s job
costs sheets provide an underlying set of financial records that explain what specific jobs
comprise the amounts reported in Work-in-Process and Finished Goods on the balance
sheet as well as Cost of Goods Sold on the income statement.

To illustrate, assume Dixon Company started six jobs during its first month of opera-
tions and incurred no underapplied or overapplied manufacturing overhead. Jobs A and
B were incomplete at the end of the month, Job C was finished, but unsold, and Jobs
D, E, and F, had been produced and sold during the month. In addition, assume the job
cost sheets for these six jobs reported the following costs at the end of the month (in
thousands):

Jobs
A B C D E F
Direct materials . .................. $100 $ 90 $140 $110 $180 $160
Directlabor ...................... 80 60 90 70 120 100
Manufacturing overhead applied ... 96 72 108 84 144 120
Total productcost . ................ $276 $222 $338 $264 $444 $380

These six job costs would comprise Work in Process and Finished Goods on the bal-
ance sheet and Cost of Goods Sold on the income statement as follows:

Work In Process Finished Goods Cost of Goods Sold
Job A $276 Job C $338 JobD $ 264
JobB 222 Total $338 Job E 444
Total $498 Job F 380

Total $1,088

This brief example illustrates the interrelationship between a company’s job cost
sheets and its financial statements. For example, the combined costs of Jobs A and B
equal Work in Process ($498) on the balance sheet, whereas the combined costs of Jobs
D, E, and F equal Cost of Goods Sold ($1,088) on the income statement.

Job-Order Costing in Service Companies

This chapter has focused on manufacturing companies; however, job-order costing is
also used in service organizations such as law firms, movie studios, hospitals, and repair
shops. In a law firm, for example, each client is a “job,” and the costs of that job are accu-
mulated day by day on a job cost sheet as the client’s case is handled by the firm. Legal
forms and similar inputs represent the direct materials for the job; the time expended by
attorneys is like direct labor; and the costs of secretaries and legal aids, rent, depreciation,
and so forth, represent the overhead.

In a movie studio such as Columbia Pictures, each film produced by the studio is a
“job,” and costs of direct materials (costumes, props, film, etc.) and direct labor (actors,
directors, and extras) are charged to each film’s job cost sheet. A share of the studio’s
overhead costs, such as utilities, depreciation of equipment, wages of maintenance work-
ers, and so forth, is also charged to each film.

In sum, job-order costing is a versatile and widely used costing method that may be
encountered in virtually any organization that provides diverse products or services.

a1
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COMPUTING JOB COSTS AT FAST WRAP

Fast Wrap is a company that shrink-wraps everything from jet skis and recreation vehicles (RVs)
to entire buildings. It generates more than $6 million in annual sales at its 64 locations across
America.

The company’s revenues far exceed its direct materials and direct labor costs. For example,
Fast Wrap charges customers $400 to wrap a 20-foot boat that requires $25 worth of plastic
and $30 worth of labor. Larger jobs are even more profitable. For example, Fast Wrap signed
a $250,000 contract to shrink-wrap a 244,000-square-foot hospital under construction in
Fontana, California. The materials and labor for this job cost Fast Wrap $44,000.

Courtesy of FastWrap USA
Source: Susan Adams, “It’s a Wrap,” Forbes, March 15, 2010, pp. 36-38.

I Summary

Job-order costing is used in situations where the organization offers many different products or ser-
vices, such as in furniture manufacturing, hospitals, and legal firms. When used in a manufacturing
context, job-order costing systems accumulate a job’s direct materials, direct labor, and manufac-
turing overhead costs on a job cost sheet. Selling and administrative costs are not assigned to jobs
because they are treated as period costs.

Job-order costing systems use materials requisition forms and labor time tickets to trace direct
materials and direct labor costs to jobs. Because manufacturing overhead costs are indirect costs,
they must be allocated to jobs. Ideally, the allocation base used to allocate overhead costs to jobs
should be a cost driver—it should cause the consumption of overhead costs. The most frequently
used allocation bases in job-order costing systems are direct labor-hours and machine-hours.

Normal costing systems allocate overhead costs to jobs using predetermined overhead rates
that are estimated before the period begins. A predetermined overhead rate is computed by divid-
ing the estimated total manufacturing overhead cost for the period by the estimated total amount
of the allocation base for the period. Job-order costing systems can use only one predetermined
overhead rate (also called a plantwide rate) or multiple predetermined overhead rates.

Throughout the period, overhead is applied to jobs by multiplying the predetermined overhead
rate by the actual amount of the allocation base recorded for each job. The total manufacturing
costs assigned to a job (including direct materials, direct labor, and applied overhead) divided by
the number of units within that job equals what is known as the unit product cost.

I Review Problem: Calculating Unit Product Costs

Redhawk Company has two manufacturing departments—Assembly and Fabrication. The com-
pany considers all of its manufacturing overhead costs to be fixed costs. The first set of data shown
below is based on estimates that were made at the beginning of the year for the expected total
output. The second set of data relates to one particular job completed during the year—Job A200.

Estimated Data Assembly  Fabrication Total

Manufacturing overhead costs ........... $300,000  $400,000 $700,000
Direct labor-hours ...................... 25,000 15,000 40,000
Machine-hours ......... ... ... .. ... ... 10,000 50,000 60,000
Job A200 Assembly  Fabrication Total

Directmaterials . ........................ $110 $50 $160
Directlabor ... $70 $45 $115
Direct labor-hours ......... ... ... ... .... 10 hours 2 hours 12 hours
Machine-hours ......... ... ... .. .. .... 1 hour 7 hours 8 hours

Required:

1. If Redhawk uses a predetermined plantwide overhead rate with direct labor-hours as the allo-
cation base, how much manufacturing overhead would be applied to Job A200?
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2. If Redhawk uses predetermined departmental overhead rates with direct labor-hours as the
allocation base in Assembly and machine-hours as the allocation base in Fabrication, how
much total manufacturing overhead cost would be applied to Job A200?

3. Assume that Redhawk uses the departmental overhead rates mentioned in requirement 2 and
that Job A200 includes 50 units. What is the unit product cost for Job A200?

Solution to Review Problem
1. The predetermined plantwide overhead rate is computed as follows:

Estimated total manufacturing overhead cost
Estimated total amount of the allocation base

B $700,000
T 40,000 direct labor-hours

Predetermined overhead rate =

=$17.50 per direct labor-hour
The manufacturing overhead applied to Job A200 is computed as follows:

Overhead applied to _ Predetermined % Actual direct labor-hours
Job A200 ~ overhead rate charged to Job A200

=$17.50 per DLH x 12 DLHs

= $210 of overhead applied to Job A200

2. The predetermined departmental overhead rates are computed as follows:
Assembly Department:

Estimated total manufacturing overhead cost
Estimated total amount of the allocation base

B $300,000
~ 25,000 direct labor-hours

Predetermined overhead rate =

= $12 per direct labor-hour
Fabrication Department:

Estimated total manufacturing overhead cost
Estimated total amount of the allocation base

B $400,000
~ 50,000 machine-hours

Predetermined overhead rate =

= $8.00 per machine-hour

The manufacturing overhead applied to Job A200 is computed as follows:

(1) (2) Applied Overhead
Job A200 Overhead Rate Actual Hours Used (1) % (2)
Assembly Department .. ... .. $12 per DLH 10 hours $120
Fabrication Department ..... $8 per MH 7 hours 56
Total applied overhead . ..... $176

3. The unit product cost for Job A200 is computed as follows:

Job A200 Assembly Fabrication Total
Direct materials ...................... $110 $50 $160
Directlabor ........... ... .. ........ $70 $45 115
Appliedoverhead .................... $120 $56 176
Totaljobcost(@) ......oovvvveenn... $451
Number of units in Job A200 (b) ....... 50

Unit product cost (@) = (b) ............. $9.02
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I Glossary

I Questions

I Applying Excel

LO2-1,L02-2, LO2-3,
LO2-4

Chapter 2

Absorption costing A costing method that includes all manufacturing costs—direct materials,
direct labor, and both variable and fixed manufacturing overhead—in unit product costs. (p. 68)

Allocation base A measure of activity such as direct labor-hours or machine-hours that is used to
assign costs to cost objects. (p. 72)

Bill of materials A document that shows the quantity of each type of direct material required to
make a product. (p. 70)

Cost driver A factor, such as machine-hours, beds occupied, computer time, or flight-hours, that
causes overhead costs. (p. 77)

Job cost sheet A form that records the direct materials, direct labor, and manufacturing overhead
cost charged to a job. (p. 70)

Job-order costing A costing system used in situations where many different products, jobs, or
services are produced each period. (p. 68)

Materials requisition form A document that specifies the type and quantity of materials to be
drawn from the storeroom and that identifies the job that will be charged for the cost of those
materials. (p. 70)

Multiple predetermined overhead rates A costing system with multiple overhead cost pools and
a different predetermined overhead rate for each cost pool, rather than a single predetermined
overhead rate for the entire company. Each production department may be treated as a sepa-
rate overhead cost pool. (p. 77)

Normal cost system A costing system in which overhead costs are applied to a job by multiplying a
predetermined overhead rate by the actual amount of the allocation base incurred by the job. (p. 74)

Overhead application The process of assigning overhead cost to specific jobs. (p. 73)

Plantwide overhead rate A single predetermined overhead rate that is used throughout a plant. (p. 77)

Predetermined overhead rate A rate used to charge manufacturing overhead cost to jobs that
is established in advance for each period. It is computed by dividing the estimated total
manufacturing overhead cost for the period by the estimated total amount of the allocation
base for the period. (p. 73)

Time ticket A document that is used to record the amount of time an employee spends on various
activities. (p. 71)

2-1 What is job-order costing?
2-2  What is absorption costing?
2-3 What is normal costing?
2-4  How is the unit product cost of a job calculated?
2-5 Explain the four-step process used to compute a predetermined overhead rate.
2-6 What is the purpose of the job cost sheet in a job-order costing system?
2-7  Explain why some production costs must be assigned to products through an allocation process.
2-8 Why do companies use predetermined overhead rates rather than actual manufacturing
overhead costs to apply overhead to jobs?
2-9  What factors should be considered in selecting an allocation base to be used in computing
a predetermined overhead rate?
2-10 If a company fully allocates all of its overhead costs to jobs, does this guarantee that a
profit will be earned for the period?
2-11 Would you expect the amount of applied overhead for a period to equal the actual over-
head costs of the period? Why or why not?
2-12 What is underapplied overhead? Overapplied overhead?
2-13 What is a plantwide overhead rate? Why are multiple overhead rates, rather than a plant-
wide overhead rate, used in some companies?

@ conhect

This Excel worksheet relates to the Dickson Company example that is summarized in Exhibit 2-5.
Download the workbook containing this form from Connect, where you will also find instructions
about how to use this worksheet form.
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Data
Markup on job cost 75%

16| Department

Milling Assembly
Machine-hours 60,000 3.000
| 9 Direct labor-hours 8,000 80,000
10 |Total fixed manufacturing overhead cost $390,000 $500.000
| 11 |Variable manufacturing overhead per machine-hour $2.00
12 |Variable manufacturing overhead per direct labor-hour $3.75

| 14 |Cost summary for Job 407 Department

15| Milling Assembly
16 |Machine-hours 90 4
17 |Direct labor-hours 5 20
18 Direct materials $800 $370
| 15 | Direct labor cost $70 $280

L_i, Enter a formula into each of the cells marked with a ? below

| 23 Step 1: Calculate the esti d total f ing overhead cost for each department
124 | Milling Assembly
25 Total fixed manufacturing overhead cost ?

| 26 |Variable manufacturing overhead per machine-hour or direct labor-hour
| 27 Total machine-hours or direct labor-hours

| 28 |Total variable manufacturing overhead

| 29 |Total manufacturing overhead

V[N N N N
WA W ) D

| 31 Step 2: Calculate the predetermined overhead rate in each department

32 | Milling Assembly
33 Total manufacturing overhead ? 7
34 |Total machine-hours or direct labor-hours ? ?
35 |Predetermined overhead rate per machine-hour or direct labor-hour ? ?

37 Step 3: Calculate the t of head applied from both departments to Job 407

38 Milling Assembly

| 35 |Predetermined overhead rate per machine-hour or direct labor-hour ? ?
40 Machine-hours or direct labor-hours for the job ? ?
| 41 Manufacturing overhead applied e ?

43 Step 4: Calculate the total job cost for Job 407

Milling Assembly Total
Direct materials U4 ?
46 Direct labor cost ? i1
47 Manufacturing overhead applied 7 ?
48 Total cost of Job 407

N[N N N

50 Step 5: Calculate the selling price for Job 407
| 51 |Total cost of Job 407

52 Markup

53 |Selling price of Job 407

54 ] ,
K 4 » M| Chapter 2 Form ./ Filed in Chapter 2 Form /[ Il m _I!

-~ N

~

You should proceed to the requirements below only after completing your worksheet.

Required:

1. Check your worksheet by changing the total fixed manufacturing overhead cost for the Mill-
ing Department in the Data area to $300,000, keeping all of the other data the same as in the
original example. If your worksheet is operating properly, the total cost of Job 407 should now
be $2,350. If you do not get this answer, find the errors in your worksheet and correct them.

How much is the selling price of Job 407? Did it change? Why or why not?

2. Change the total fixed manufacturing overhead cost for the Milling Department in the Data
area back to $390,000, keeping all of the other data the same as in the original example.
Determine the selling price for a new job, Job 408, with the following characteristics. You
need not bother changing the job number from 407 to 408 in the worksheet.

Department

Cost summary for Job 408

Machine-hours . ... ... . .
Direct labor-hours . ... ... .. .
Direct materials . ... ... .
Directlabor cost ...... ... o

Milling  Assembly

10

6
$360
$150
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What happens to the selling price for Job 408 if the total number of machine-hours in the
Assembly Department increases from 3,000 machine-hours to 6,000 machine-hours? Does it
increase, decrease, or stay the same as in part 2 above? Why?

Restore the total number of machine-hours in the Assembly Department to 3,000 machine-
hours. What happens to the selling price for Job 408 if the total number of direct labor-hours
in the Assembly Department decreases from 80,000 direct labor-hours to 50,000 direct labor-
hours? Does it increase, decrease, or stay the same as in part 2 above? Why?

= conhect

Sweeten Company had no jobs in progress at the beginning of March and no beginning inventories. The
company has two manufacturing departments—Molding and Fabrication. It started, completed, and
sold only two jobs during March—Job P and Job Q. The following additional information is available
for the company as a whole and for Jobs P and Q (all data and questions relate to the month of March):

Molding Fabrication Total

Estimated total machine-hoursused ............. 2,500 1,500 4,000
Estimated total fixed manufacturing overhead .... $10,000 $15,000 $25,000
Estimated variable manufacturing overhead

per machine-hour ............ ... ... ........ $1.40 $2.20

Job P Job Q

Direct materials .. ................. $13,000 $8,000
Direct laborcost .................. $21,000 $7,500
Actual machine-hours used:

Molding ......... ... ... ... .. ... 1,700 800
Fabrication....................... _ 600 _ 900
Total ....... .. 2,300 1,700

Sweeten Company had no underapplied or overapplied manufacturing overhead costs during

the month.

Required:

For questions 1-8, assume that Sweeten Company uses a plantwide predetermined overhead rate
with machine-hours as the allocation base. For questions 9—15, assume that the company uses depart-
mental predetermined overhead rates with machine-hours as the allocation base in both departments.

1.
2.

SR CRCAEE RO

10.

11.

12.

What was the company’s plantwide predetermined overhead rate?

How much manufacturing overhead was applied to Job P and how much was applied to
Job Q?

What was the total manufacturing cost assigned to Job P?

If Job P included 20 units, what was its unit product cost?

What was the total manufacturing cost assigned to Job Q?

If Job Q included 30 units, what was its unit product cost?

Assume that Sweeten Company used cost-plus pricing (and a markup percentage of 80% of
total manufacturing cost) to establish selling prices for all of its jobs. What selling price would
the company have established for Jobs P and Q? What are the selling prices for both jobs when
stated on a per unit basis?

What was Sweeten Company’s cost of goods sold for March?

What were the company’s predetermined overhead rates in the Molding Department and the
Fabrication Department?

How much manufacturing overhead was applied from the Molding Department to Job P and
how much was applied to Job Q?

How much manufacturing overhead was applied from the Fabrication Department to Job P
and how much was applied to Job Q?

If Job P included 20 units, what was its unit product cost?
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13. If Job Q included 30 units, what was its unit product cost?

14. Assume that Sweeten Company used cost-plus pricing (and a markup percentage of 80% of
total manufacturing cost) to establish selling prices for all of its jobs. What selling price would
the company have established for Jobs P and Q? What are the selling prices for both jobs when
stated on a per unit basis?

15. What was Sweeten Company’s cost of goods sold for March?

Exercises I

EXERCISE 2-1 Compute a Predetermined Overhead Rate LO2-1

Harris Fabrics computes its plantwide predetermined overhead rate annually on the basis of direct
labor-hours. At the beginning of the year, it estimated that 20,000 direct labor-hours would be
required for the period’s estimated level of production. The company also estimated $94,000 of
fixed manufacturing overhead cost for the coming period and variable manufacturing overhead of
$2.00 per direct labor-hour. Harris’s actual manufacturing overhead cost for the year was $123,900
and its actual total direct labor was 21,000 hours.

Required:
Compute the company’s plantwide predetermined overhead rate for the year.

EXERCISE 2-2 Apply Overhead Cost to Jobs LO2-2
Luthan Company uses a plantwide predetermined overhead rate of $23.40 per direct labor-hour.
This predetermined rate was based on a cost formula that estimated $257,400 of total manufactur-
ing overhead cost for an estimated activity level of 11,000 direct labor-hours.

The company incurred actual total manufacturing overhead cost of $249,000 and 10,800 total
direct labor-hours during the period.

Required:
Determine the amount of manufacturing overhead cost that would have been applied to all jobs
during the period.

EXERCISE 2-3 Computing Total Job Costs and Unit Product Costs Using a Plantwide

Predetermined Overhead Rate LO2-3

Mickley Company’s plantwide predetermined overhead rate is $14.00 per direct labor-hour and its
direct labor wage rate is $17.00 per hour. The following information pertains to Job A-500:

Direct materials . ...t $231
Direct 1abor . ... $153

Required:
1. What is the total manufacturing cost assigned to Job A-500?
2. If Job A-500 consists of 40 units, what is the unit product cost for this job?

EXERCISE 2-4 Computing Total Job Costs and Unit Product Costs Using Multiple Predetermined
Overhead Rates LO2-4

Fickel Company has two manufacturing departments—Assembly and Testing & Packaging. The
predetermined overhead rates in Assembly and Testing & Packaging are $16.00 per direct labor-
hour and $12.00 per direct labor-hour, respectively. The company’s direct labor wage rate is $20.00
per hour. The following information pertains to Job N-60:

Testing
Assembly & Packaging
Direct materials . ............... $340 $25
Directlabor ................... $180 $40

Required:
1. What is the total manufacturing cost assigned to Job N-60?
2. If Job N-60 consists of 10 units, what is the unit product cost for this job?
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EXERCISE 2-5 Computing Total Job Costs and Unit Product Costs Using Multiple Predetermined
Overhead Rates LO2-4

Braverman Company has two manufacturing departments—Finishing and Fabrication. The prede-
termined overhead rates in Finishing and Fabrication are $18.00 per direct labor-hour and 110% of
direct materials cost, respectively. The company’s direct labor wage rate is $16.00 per hour. The
following information pertains to Job 700:

Finishing  Fabrication

Direct materials . ................ $410 $60
Directlabor .................... $128 $48

Required:
1. What is the total manufacturing cost assigned to Job 700?
2. If Job 700 consists of 15 units, what is the unit product cost for this job?

EXERCISE 2-6 Job-Order Costing for a Service Company LO2-1, LO2-2, LO2-3

Tech Solutions is a consulting firm that uses a job-order costing system. Its direct materials consist
of hardware and software that it purchases and installs on behalf of its clients. The firm’s direct
labor includes salaries of consultants that work at the client’s job site, and its overhead consists of
costs such as depreciation, utilities, and insurance related to the office headquarters as well as the
office supplies that are consumed serving clients.

Tech Solutions computes its predetermined overhead rate annually on the basis of direct labor-
hours. At the beginning of the year, it estimated that 80,000 direct labor-hours would be required
for the period’s estimated level of client service. The company also estimated $680,000 of fixed
overhead cost for the coming period and variable overhead of $0.50 per direct labor-hour. The firm’s
actual overhead cost for the year was $692,000 and its actual total direct labor was 83,000 hours.

Required:

1. Compute the predetermined overhead rate.

2. During the year, Tech Solutions started and completed the Xavier Company engagement. The
following information was available with respect to this job:

Directmaterials . ...t $38,000
Direct 1abor cost ..........o i $21,000
Direct labor-hours worked .................... 280

Compute the total job cost for the Xavier Company engagement.

EXERCISE 2-7 Job-Order Costing; Working Backwards LO2-1, LO2-2, LO2-3

Hahn Company uses a job-order costing system. Its plantwide predetermined overhead rate uses
direct labor-hours as the allocation base. The company pays its direct laborers $15 per hour. During
the year, the company started and completed only two jobs—Job Alpha, which used 54,500 direct
labor-hours, and Job Omega. The job cost sheets for these two jobs are shown below:

Job Alpha

Directmaterials . ........ ... ... . ... ?
Directlabor ..... ... ... ... i ?
Manufacturing overhead applied ............ ?

Total job COSt ..o vvv $1,533,500
Job Omega

Directmaterials ....................cooui... $235,000
Directlabor ....... .. .. . 345,000
Manufacturing overhead applied ............ 184,000
Total job COSt .. ve $764,000

Required:
1. Calculate the plantwide predetermined overhead rate.
2. Complete the job cost sheet for Job Alpha.
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EXERCISE 2-8 Applying Overhead Cost; Computing Unit Product Cost LO2-2, LO2-3

Newhard Company assigns overhead cost to jobs on the basis of 125% of direct labor cost. The job
cost sheet for Job 313 includes $10,000 in direct materials cost and $12,000 in direct labor cost. A
total of 1,000 units were produced in Job 313.

Required:
What is the total manufacturing cost assigned to Job 313? What is the unit product cost for Job 313?

EXERCISE 2-9 Job-Order Costing and Decision Making LO2-1, LO2-2, LO2-3

Taveras Corporation is currently operating at 50% of its available manufacturing capacity. It uses
a job-order costing system with a plantwide predetermined overhead rate based on machine-hours.
At the beginning of the year, the company made the following estimates:

Machine-hours required to support estimated production .. .. 165,000
Fixed manufacturing overhead cost ....................... $1,980,000
Variable manufacturing overhead cost per machine-hour .. .. $2.00

Required:

1. Compute the plantwide predetermined overhead rate.

2. During the year, Job P90 was started, completed, and sold to the customer for $2,500. The
following information was available with respect to this job:

Direct Materials . .. ...ttt $1,150
Direct [abor COSt . ...ttt $830
Machine-hoursused ........ ... ... .. .. 72

Compute the total manufacturing cost assigned to Job P90.
3. Upon comparing Job P90’s sales revenue to its total manufacturing cost, the company’s chief

financial officer said “If this exact same opportunity walked through our front door tomorrow,

I’d turn it down rather than making it and selling it for $2,500.”

a. Construct an argument (supported by numerical analysis) that refutes the chief financial
officer’s assertion.

b. Construct an argument (accompanied by numerical analysis) that supports the chief
financial officer’s assertion.

EXERCISE 2-10 Applying Overhead Cost to a Job LO2-2

Sigma Corporation applies overhead cost to jobs on the basis of direct labor cost. Job V, which
was started and completed during the current period, shows charges of $5,000 for direct materials,
$8,000 for direct labor, and $6,000 for overhead on its job cost sheet. Job W, which is still in pro-
cess at year-end, shows charges of $2,500 for direct materials and $4,000 for direct labor.

Required:

1. Should any overhead cost be applied to Job W at year-end? If so, how much? Explain.

2. How will the costs included in Job W’s job cost sheet be reported within Sigma Corporation’s
financial statements at the end of the year?

EXERCISE 2-11 Varying Plantwide Predetermined Overhead Rates LO2-1, LO2-2, LO2-3

Kingsport Containers Company makes a single product that is subject to wide seasonal variations
in demand. The company uses a job-order costing system and computes plantwide predetermined
overhead rates on a quarterly basis using the number of units to be produced as the allocation base.
Its estimated costs, by quarter, for the coming year are given below:

Quarter
First Second Third Fourth
Directmaterials . ........................ $240,000 $120,000 $ 60,000 $180,000
Directlabor ........... ... ... 128,000 64,000 32,000 96,000
Manufacturing overhead ................. 300,000 220,000 180,000 ?
Total manufacturing costs (@) ............. $668,000 $404,000 $272,000 $ ?
Number of units to be produced (b) ....... 80,000 40,000 20,000 60,000

Estimated unit product cost (@) + (b) ....... $8.35 $10.10 $13.60 ?

89




920

Chapter 2

Management finds the variation in quarterly unit product costs to be confusing and difficult to
work with. It has been suggested that the problem lies with manufacturing overhead because it is
the largest element of total manufacturing cost. Accordingly, you have been asked to find a more
appropriate way of assigning manufacturing overhead cost to units of product.

Required:

1. Assuming the estimated variable manufacturing overhead cost per unit is $2.00, what must be
the estimated total fixed manufacturing overhead cost per quarter?

2. Assuming the assumptions about cost behavior from the first three quarters hold constant,
what is the estimated unit product cost for the fourth quarter?

3. What is causing the estimated unit product cost to fluctuate from one quarter to the next?

4.  How would you recommend stabilizing the company’s unit product cost? Support your answer
with computations.

EXERCISE 2-12 Computing Predetermined Overhead Rates and Job Costs LO2-1, LO2-2, LO2-3
Moody Corporation uses a job-order costing system with a plantwide predetermined overhead rate
based on machine-hours. At the beginning of the year, the company made the following estimates:

Machine-hours required to support estimated production .......... 100,000

Fixed manufacturing overhead cost .............. ... ... ... ... .... $650,000

Variable manufacturing overhead cost per machine-hour ........... $3.00
Required:

1.  Compute the plantwide predetermined overhead rate.
2. During the year, Job 400 was started and completed. The following information was available

with respect to this job:
Direct Materials . ..o $450
Direct 1abOr COSt . ... $210
Machine-hoursused ........ ... . i 40

Compute the total manufacturing cost assigned to Job 400.

3. IfJob 400 includes 52 units, what is the unit product cost for this job?

4. If Moody uses a markup percentage of 120% of its total manufacturing cost, then what selling
price per unit would it have established for Job 400?

5. If Moody hired you as a consultant to critique its pricing methodology, what would you say?

EXERCISE 2-13 Departmental Predetermined Overhead Rates LO2-1, LO2-2, LO2-4

White Company has two departments, Cutting and Finishing. The company uses a job-order costing
system and computes a predetermined overhead rate in each department. The Cutting Department
bases its rate on machine-hours, and the Finishing Department bases its rate on direct labor-hours.
At the beginning of the year, the company made the following estimates:

Department
Cutting Finishing
Direct labor-hours ...... ... ... .. . i 6,000 30,000
Machine-hours ...... ... ... 48,000 5,000
Total fixed manufacturing overhead cost ................ $264,000 $366,000
Variable manufacturing overhead per machine-hour. ... .. $2.00 —
Variable manufacturing overhead per direct labor-hour . .. — $4.00

Required:
1. Compute the predetermined overhead rate for each department.
2. The job cost sheet for Job 203, which was started and completed during the year, showed the following:

Department

Cutting  Finishing

Direct labor-hours ... .. ... ... . 6 20
Machine-hours . ... ... . 80 4
Direct materials . . ..o $500 $310

Direct labor cost ......... i $108 $360
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Using the predetermined overhead rates that you computed in (1) above, compute the total
manufacturing cost assigned to Job 203.
3. Would you expect substantially different amounts of overhead cost to be assigned to some
jobs if the company used a plantwide predetermined overhead rate based on direct labor-
hours, rather than using departmental rates? Explain. No computations are necessary.

EXERCISE 2-14 Job-Order Costing for a Service Company LO2-1, LO2-2, LO2-3
Yancey Productions is a film studio that uses a job-order costing system. The company’s direct
materials consist of items such as costumes and props. Its direct labor includes each film’s actors,
directors, and extras. The company’s overhead costs include items such as utilities, depreciation
of equipment, senior management salaries, and wages of maintenance workers. Yancey applies its
overhead cost to films based on direct labor-dollars.

At the beginning of the year, Yancey made the following estimates:

Direct labor-dollars to support all productions .. ... $8,000,000
Fixed overhead cost ............. ... .......... $4,800,000
Variable overhead cost per direct labor-dollar ... .. $0.05

Required:

1. Compute the predetermined overhead rate.

2. During the year, Yancey produced a film titled You Can Say That Again that incurred the
following costs:

Directmaterials . ...t $1,259,000
Direct [abor CoSt .. ...t $2,400,000

Compute the total job cost for this particular film.

EXERCISE 2-15 Plantwide and Departmental Predetermined Overhead Rates; Job Costs LO2-1,
LO2-2, L02-3,L02-4

Delph Company uses a job-order costing system and has two manufacturing departments—Molding
and Fabrication. The company provided the following estimates at the beginning of the year:

Molding Fabrication Total
Machine-hours . ... ... . . 20,000 30,000 50,000
Fixed manufacturing overhead cost ................... $700,000 $210,000 $910,000
Variable manufacturing overhead cost per machine-hour .. .. $3.00 $1.00

During the year, the company had no beginning or ending inventories and it started, com-
pleted, and sold only two jobs—Job D-70 and Job C-200. It provided the following information
related to those two jobs:

Job D-70 Molding Fabrication Total

Direct materials Cost ...............c it $375,000 $325,000 $700,000
Direct [abor COSt ... ... $200,000 $160,000 $360,000
Machine-hours . ... ... ... .. . . . . 14,000 6,000 20,000
Job C-200 Molding Fabrication Total

Direct materials cost .............o it $300,000 $250,000 $550,000
Directlaborcost ...... ... $175,000 $225,000 $400,000
Machine-hours . ...... .. ... .. 6,000 24,000 30,000

Delph had no underapplied or overapplied manufacturing overhead during the year.

Required:

1. Assume Delph uses a plantwide predetermined overhead rate based on machine-hours.
a.  Compute the plantwide predetermined overhead rate.
b. Compute the total manufacturing cost assigned to Job D-70 and Job C-200.

A
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c. If Delph establishes bid prices that are 150% of total manufacturing cost, what bid prices
would it have established for Job D-70 and Job C-200?

d.  What is Delph’s cost of goods sold for the year?

Assume Delph uses departmental predetermined overhead rates based on machine-hours.

a. Compute the departmental predetermined overhead rates.

b. Compute the total manufacturing cost assigned to Job D-70 and Job C-200.

c. If Delph establishes bid prices that are 150% of total manufacturing costs, what bid prices
would it have established for Job D-70 and Job C-200?

d.  What is Delph’s cost of goods sold for the year?

What managerial insights are revealed by the computations that you performed in this prob-

lem? (Hint: Do the cost of goods sold amounts that you computed in requirements 1 and 2

differ from one another? Do the bid prices that you computed in requirements 1 and 2 differ

from one another? Why?)

@ connect

PROBLEM 2-16 Plantwide Predetermined Overhead Rates; Pricing LO2-1, LO2-2, LO2-3
Landen Corporation uses a job-order costing system. At the beginning of the year, the company
made the following estimates:

Direct labor-hours required to support estimated production ....... 140,000
Machine-hours required to support estimated production .......... 70,000
Fixed manufacturing overhead cost ......... ... ... ... ... ... ... .. $784,000
Variable manufacturing overhead cost per direct labor-hour . ... .... $2.00
Variable manufacturing overhead cost per machine-hour .......... $4.00

During the year, Job 550 was started and completed. The following information is available

with respect to this job:

DireCt MAterialS . . o .o ottt e e $175
Direct [abor COSt . ... ...t $225
Direct labor-hours . ... .. . 15
MBS o o000000000000000000000000000000600000000000000000000 5
Required:
1. Assume that Landen has historically used a plantwide predetermined overhead rate with direct
labor-hours as the allocation base. Under this approach:
a. Compute the plantwide predetermined overhead rate.
b. Compute the total manufacturing cost of Job 550.
c. If Landen uses a markup percentage of 200% of its total manufacturing cost, what selling
price would it establish for Job 5507
2. Assume that Landen’s controller believes that machine-hours is a better allocation base than
direct labor-hours. Under this approach:
a. Compute the plantwide predetermined overhead rate.
b. Compute the total manufacturing cost of Job 550.
c. If Landen uses a markup percentage of 200% of its total manufacturing cost, what selling
price would it establish for Job 5507
3. Assume that Landen’s controller is right about machine-hours being a more accurate overhead

cost allocation base than direct labor-hours. If the company continues to use direct labor-hours
as its only overhead cost allocation base what implications does this have for pricing jobs such
as Job 5507

PROBLEM 2-17 Plantwide and Departmental Predetermined Overhead Rates; Overhead

Application LO2-1, LO2-2

Wilmington Company has two manufacturing departments—Assembly and Fabrication. It con-
siders all of its manufacturing overhead costs to be fixed costs. The first set of data that is shown
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below is based on estimates from the beginning of the year. The second set of data relates to one
particular job completed during the year—Job Bravo.

Estimated Data Assembly  Fabrication Total
Manufacturing overhead costs ............. $600,000 $800,000 $1,400,000
Direct labor-hours ........................ 50,000 30,000 80,000
Machine-hours ....... ... ... ... ... ...... 20,000 100,000 120,000
Job Bravo Assembly  Fabrication Total
Direct labor-hours ........................ 11 3 14
Machine-hours .......... ... ... ... .. 3 6 9
Required:

1. If Wilmington used a plantwide predetermined overhead rate based on direct labor-hours, how
much manufacturing overhead would be applied to Job Bravo?

2. If Wilmington uses departmental predetermined overhead rates with direct labor-hours as the
allocation base in Assembly and machine-hours as the allocation base in Fabrication, how
much manufacturing overhead would be applied to Job Bravo?

PROBLEM 2-18 Job-Order Costing for a Service Company LO2-1, LO2-2, LO2-3

Speedy Auto Repairs uses a job-order costing system. The company’s direct materials consist of

replacement parts installed in customer vehicles, and its direct labor consists of the mechanics’ hourly

wages. Speedy’s overhead costs include various items, such as the shop manager’s salary, depreciation

of equipment, utilities, insurance, and magazine subscriptions and refreshments for the waiting room.
The company applies all of its overhead costs to jobs based on direct labor-hours. At the

beginning of the year, it made the following estimates:

Direct labor-hours required to support estimated output .. ... 20,000
Fixed overhead cost .......... ...ttt $350,000
Variable overhead cost per direct labor-hour ............... $1.00

Required:

1. Compute the predetermined overhead rate.

2. During the year, Mr. Wilkes brought in his vehicle to replace his brakes, spark plugs, and tires.
The following information was available with respect to his job:

Direct Materials . .. .....oot it $590
Direct [abor COSt . ...t $109
Direct labor-hoursused . ... ... .. 6

Compute Mr. Wilkes’ total job cost.
3. If Speedy establishes its selling prices using a markup percentage of 40% of its total job cost,
then how much would it have charged Mr. Wilkes?

PROBLEM 2-19 Multiple Predetermined Overhead Rates; Applying Overhead LO2-1, LO2-2, LO2-4
High Desert Potteryworks makes a variety of pottery products that it sells to retailers. The com-
pany uses a job-order costing system in which departmental predetermined overhead rates are used
to apply manufacturing overhead cost to jobs. The predetermined overhead rate in the Molding
Department is based on machine-hours, and the rate in the Painting Department is based on direct
labor-hours. At the beginning of the year, the company provided the following estimates:

Department

Molding Painting

Direct labor-hours ....... ... ... ... 12,000 60,000
Machine-hours . ... ... . . 70,000 8,000
Fixed manufacturing overhead cost .......................... $497,000 $615,000
Variable manufacturing overhead per machine-hour............ $1.50 —

Variable manufacturing overhead per direct labor-hour ......... - $2.00
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Job 205 was started on August 1 and completed on August 10. The company’s cost records
show the following information concerning the job:

Department

Molding  Painting

Direct labor-hours ........ ... ... . 30 84
Machine-hours . ... ... 110 20
Direct materials . . . ..ot $770 $1,332
Direct 1abor COSt .. ..o\ttt $525 $1,470
Required:
1. Compute the predetermined overhead rates used in the Molding Department and the Painting
Department.

2. Compute the total overhead cost applied to Job 205.
3. What would be the total manufacturing cost recorded for Job 205? If the job contained
50 units, what would be the unit product cost?

PROBLEM 2-20 Plantwide versus Multiple Predetermined Overhead Rates: Service Industry LO2-1,
LO2-2,L02-3,L02-4
McCullough Hospital uses a job-order costing system to assign costs to its patients. Its direct mate-
rials include a variety of items such as pharmaceutical drugs, heart valves, artificial hips, and pace-
makers. Its direct labor costs (e.g., surgeons, anesthesiologists, radiologists, and nurses) associated
with specific surgical procedures and tests are traced to individual patients. All other costs, such as
depreciation of medical equipment, insurance, utilities, incidental medical supplies, and the labor
costs associated with around-the-clock monitoring of patients are treated as overhead costs.
Historically, McCullough has used one predetermined overhead rate based on the number of
patient-days (each night that a patient spends in the hospital counts as one patient-day) to allocate
overhead costs to patients. Recently a member of the hospital’s accounting staff has suggested
using two predetermined overhead rates (allocated based on the number of patient-days) to improve
the accuracy of the costs allocated to patients. The first overhead rate would include all overhead
costs within the Intensive Care Unit (ICU) and the second overhead rate would include all Other
overhead costs. Information pertaining to the hospital’s estimated number of patient-days, its
estimated overhead costs, and two of its patients—Patient A and Patient B—is provided below:

ICU Other Total
Estimated number of patient-days ... 2,000 18,000 20,000
Estimated fixed overhead cost . ... ... $3,200,000 $14,000,000 $17,200,000
Estimated variable overhead cost
per patient-day .................. $236 $96

Patient A Patient B
Direct materials . ... $4,500 $6,200
Direct 1abor . ... $25,000 $36,000
Total number of patient-days (including ICU) . ............. 14 21
Number of patient-days spentinICU .................... 0 7

Required:

1. Assuming McCullough uses only one predetermined overhead rate, calculate:
a. The predetermined overhead rate.
b. The total cost, including direct materials, direct labor and applied overhead, assigned to
Patient A and Patient B.
2. Assuming McCullough calculates two overhead rates as recommended by the staff accoun-
tant, calculate:
a. The ICU and Other overhead rates.
b. The total cost, including direct materials, direct labor and applied overhead, assigned to
Patient A and Patient B.
3. What insights are revealed by the staff accountant’s approach?



Job-Order Costing: Calculating Unit Product Costs 95

PROBLEM 2-21 Plantwide Versus Multiple Predetermined Overhead Rates LO2-1, LO2-2

Mason Company has two manufacturing departments—Machining and Assembly. The company

considers all of its manufacturing overhead costs to be fixed costs. It provided the following estimates A
at the beginning of the year as well as the following information with respect to Jobs A and B: —

Estimated Data Machining  Assembly Total
Manufacturing overhead ................. $500,000 $100,000 $600,000
Direct labor-hours ...................... 10,000 50,000 60,000
Machine-hours ......... ... ... . ... 50,000 5,000 55,000
Job A Machining  Assembly  Total
Direct labor-hours ...... .. .. .. .. .. ... ... 5 10 15
Machine-hours ......... ... ... .. ... ... ... ... 11 2 13
Job B Machining  Assembly  Total
Direct labor-hours . ........ .. .. .. .. ... ... 4 5 9
Machine-hours ...... ... ... ... .. 12 3 15
Required:

1. If Mason Company uses a plantwide predetermined overhead rate with direct labor-hours as
the allocation base, how much manufacturing overhead cost would be applied to Job A? Job B?

2. Assume that Mason Company uses departmental predetermined overhead rates. The Machin-
ing Department is allocated based on machine-hours and the Assembly Department is allo-
cated based on direct labor-hours. How much manufacturing overhead cost would be applied
to Job A? Job B?

3. If Mason multiplies its job costs by a markup percentage to establish selling prices, how might
plantwide overhead allocation adversely affect the company’s pricing decisions?

@ connect Case I

CASE 2-22 Plantwide versus Departmental Overhead Rates; Pricing LO2-1, LO2-2, LO2-3, LO2-4
“Blast it!” said David Wilson, president of Teledex Company. “We’ve just lost the bid on the
Koopers job by $2,000. It seems we’re either too high to get the job or too low to make any money
on half the jobs we bid.”

Teledex Company manufactures products to customers’ specifications and uses a job-order
costing system. The company uses a plantwide predetermined overhead rate based on direct labor
cost to apply its manufacturing overhead (assumed to be all fixed) to jobs. The following estimates
were made at the beginning of the year:

Department

Fabricating Machining  Assembly  Total Plant

Manufacturing overhead .... $350,000  $400,000 $90,000 $840,000
Directlabor ............... $200,000 $100,000 $300,000 $600,000

Jobs require varying amounts of work in the three departments. The Koopers job, for example,
would have required manufacturing costs in the three departments as follows:

Department

Fabricating Machining Assembly  Total Plant

Direct materials . ........... $3,000 $200 $1,400 $4,600
Directlabor ............... $2,800 $500 $6,200 $9,500
Manufacturing overhead . . .. ? ? ? ?
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Required:
1. Using the company’s plantwide approach:
a. Compute the plantwide predetermined rate for the current year.
b. Determine the amount of manufacturing overhead cost that would have been applied to
the Koopers job.

2. Suppose that instead of using a plantwide predetermined overhead rate, the company had
used departmental predetermined overhead rates based on direct labor cost. Under these
conditions:

a. Compute the predetermined overhead rate for each department for the current year.
b. Determine the amount of manufacturing overhead cost that would have been applied to
the Koopers job.

3. Explain the difference between the manufacturing overhead that would have been applied to
the Koopers job using the plantwide approach in question 1 (b) and using the departmental
approach in question 2 (b).

4. Assume that it is customary in the industry to bid jobs at 150% of total manufacturing
cost (direct materials, direct labor, and applied overhead). What was the company’s bid
price on the Koopers job using a plantwide predetermined overhead rate? What would the
bid price have been if departmental predetermined overhead rates had been used to apply
overhead cost?

I Appendix 2A: Activity-Based Absorption Costing

LO2-5

Use activity-based absorption
costing to compute unit
product costs.

Chapter 2 described how manufacturing companies use traditional absorption costing
systems to calculate unit product costs. In this appendix, we contrast traditional
absorption costing with an alternative approach called activity-based absorption costing.
Activity-based absorption costing assigns all manufacturing overhead costs to products
based on the activities performed to make those products. An activity is an event that
causes the consumption of manufacturing overhead resources. Rather than relying on
plantwide or departmental cost pools, the activity-based approach accumulates each
activity’s overhead costs in activity cost pools. An activity cost pool is a “bucket” in which
costs are accumulated that relate to a single activity. Each activity cost pool has one activity
measure. An activity measure is an allocation base that is used as the denominator for an
activity cost pool. The costs accumulated in the numerator of an activity cost pool divided
by the quantity of the activity measure in its denominator equals what is called an activity
rate. An activity rate is used to assign costs from an activity cost pool to products.

Activity-based absorption costing differs from traditional absorption costing in two
ways. First, the activity-based approach uses more cost pools than a traditional approach.
Second, the activity-based approach includes some activities and activity measures that
do not relate to the volume of units produced, whereas the traditional approach relies
exclusively on allocation bases that are driven by the volume of production. For example,
the activity-based approach may include batch-level activities. A batch-level activity is
performed each time a batch is handled or processed, regardless of how many units are
in the batch. Batch-level activities include tasks such as placing purchase orders, set-
ting up equipment, and transporting batches of component parts. Costs at the batch level
depend on the number of batches processed rather than the number of units produced.
The activity-based approach may also include product-level activities. A product-level
activity relates to specific products and typically must be carried out regardless of how
many batches are run or units of product are produced and sold. Product-level activities
include tasks such as designing a product and making engineering design changes to a
product. Costs at the product-level depend on the number of products supported rather
than the number of batches run or the number of units of product produced and sold.

To illustrate the differences between traditional and activity-based absorption costing,
we’ll use an example focused on Maxtar Industries, a manufacturer of high-quality smoker/
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Basic Data

Total estimated manufacturing overhead cost ........ $1,520,000
Total estimated direct labor-hours . ................. 400,000 DLHs

Premium Standard
Direct materials per unit ....... $40.00 $30.00
Direct labor perunit ........... $24.00 $18.00
Direct labor-hours per unit .. ... 2.0 DLHs 1.5 DLHs
Units produced ............... 50,000 200,000 units

Computation of the Plantwide Predetermined Overhead Rate

Total estimated manufacturing overhead

Predetermined overhead rate =
Total estimated amount of the allocation base

_$1,520,000

= = $3.80 per DLH
400,000 DLHs

Traditional Unit Product Costs
Premium Standard

Direct materials . ..., $40.00 $30.00
Directlabor ...... ... ... .. . 24.00 18.00
Manufacturing overhead (2.0 DLHs x $3.80

per DLH; 1.5 DLHs x $3.80 perDLH) .......... 7.60 5.70
Unit product cost . ..., $71.60 $53.70

EXHIBIT 2A-1
Maxtar Industries’ Traditional
Costing System

barbecue units. The company has two product lines—Premium and Standard. The company
has traditionally applied manufacturing overhead costs to these products using a plantwide
predetermined overhead rate based on direct labor-hours. Exhibit 2A—1 details how the unit
product costs of the two product lines are computed using the company’s traditional costing
system. The unit product cost of the Premium product line is $71.60 and the unit product
cost of the Standard product line is $53.70 according to this traditional costing system.

Maxtar Industries has recently experimented with an activity-based absorption costing
system that has three activity cost pools: (1) supporting direct labor; (2) setting up machines;
and (3) parts administration. The top of Exhibit 2A-2 displays basic data concerning these
activity cost pools. Note that the total estimated overhead cost in these three costs pools,
$1,520,000, agrees with the total estimated overhead cost in the company’s traditional cost-
ing system. The company’s activity-based approach simply provides an alternative way to
allocate the company’s manufacturing overhead across the two products.

The activity rates for the three activity cost pools are computed in the second table in
Exhibit 2A-2. For example, the total cost in the “setting up machines” activity cost pool,
$480,000, is divided by the total activity associated with that cost pool, 800 setups, to
determine the activity rate of $600 per setup.

The activity rates are used to allocate overhead costs to the two products in the
third table in Exhibit 2A-2. For example, the activity rate for the “setting up machines”
activity cost pool, $600 per setup, is multiplied by the Premium product line’s 600 setups
to determine the $360,000 machine setup cost allocated to the Premium product line.

The table at the bottom of Exhibit 2A-2 displays the overhead costs per unit and
the activity-based unit product costs. The overhead cost per unit is determined by divid-
ing the total overhead cost by the number of units produced. For example, the Premium
product line’s total overhead cost of $728,000 is divided by 50,000 units to determine
the $14.56 overhead cost per unit. Note that the unit product costs differ from those
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EXHIBIT 2A-2
Maxtar Industries’ Activity-Based
Absorption Costing System

Basic Data
Activity Cost Pools and
Activity Measures
Supporting direct labor (DLHs). . . . ...
Setting up machines (setups)........
Parts administration (part types). . . ...
Total manufacturing overhead cost . . .
Computation of Activity Rates
(@)
Estimated
Overhead
Activity Cost Pools Cost
Supporting direct labor ...  $800,000
Setting up machines .. ... $480,000
Parts administration ... ... $240,000

Estimated .
Overhead Expected Activity
Cost Premium Standard Total
$ 800,000 100,000 300,000 400,000
480,000 600 200 800
240,000 140 60 200
$1,520,000
(b)
Total (@) + (b)
Expected Activity
Activity Rate
400,000 DLHs $2 per DLH

800 setups $600 per setup
200 part types  $1,200 per part type

Assigning Overhead Costs to Products

The Premium Product

(@) (b) (a) x (b)
Activity Cost Pools Activity Rate Activity ABC Cost
Supporting direct labor . . . $2 per DLH 100,000 DLHs $200,000
Setting up machines .. ... $600 per setup 600 setups 360,000
Parts administration ... ... $1,200 per part type 140 part types 168,000
Total ............. ... ... $728,000
The Standard Product
(@) (b) (@) x (b)
Activity Cost Pools Activity Rate Activity ABC Cost
Supporting direct labor. . . $2 per DLH 300,000 DLHs $600,000
Setting up machines .. .. $600 per setup 200 setups 120,000
Parts administration .. ... $1,200 per part type 60 part types 72,000
Total................... $792,000
Activity-Based Absorption Costing Product Costs
Premium Standard
Directmaterials .. ...t $40.00 $30.00
Directlabor ... ... . 24.00 18.00
Manufacturing overhead ($728,000 + 50,000 units;
$792,000 = 200,000 UNItS) .o 14.56 3.96
Unit product cost . ...t $78.56 $51.96

computed using the company’s traditional costing system in Exhibit 2A—1. Because the
activity-based approach contains both a batch-level (setting up machines) and a product-
level (parts administration) activity cost pool, the unit product costs under the activity-
based approach follow the usual pattern in which overhead costs are shifted from the
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high-volume to the low-volume product. The unit product cost of the Standard product
line, the high-volume product, has gone down from $53.70 under the traditional cost-
ing system to $51.96 under activity-based costing. In contrast, the unit product cost of
the Premium product line, the low-volume product, has increased from $71.60 under
the traditional costing system to $78.56 under activity-based costing. Instead of using
direct labor-hours (which moves in tandem with the volume of the production) to assign
all manufacturing overhead costs to products, the activity-based approach uses a batch-
level activity measure and a product-level activity measure to assign the batch-level and
product-level activity cost pools to the two products.

Glossary (Appendix 2A) I

Activity An event that causes the consumption of overhead resources in an organization. (p. 96)

Activity-based absorption costing A costing method that assigns all manufacturing overhead
costs to products based on the activities performed to make those products. (p. 96)

Activity cost pool A “bucket” in which costs are accumulated that relate to a single activity mea-
sure in an activity-based costing system. (p. 96)

Activity measure An allocation base in an activity-based costing system; ideally, a measure of the
amount of activity that drives the costs in an activity cost pool. (p. 96)

Batch-level activity An activity that is performed each time a batch is handled or processed,
regardless of how many units are in the batch. The amount of resources consumed depends on
the number of batches run rather than on the number of units in the batch. (p. 96)

Product-level activity An activity that relates to specific products and typically must be carried
out regardless of how many batches are run or units of product are produced and sold. (p. 96)

= conmnect Appendix 2A: Exercises, Problems, and Case I

EXERCISE 2A-1 Activity-Based Absorption Costing LO2-5
Fogerty Company makes two products—titanium Hubs and Sprockets. Data regarding the two
products follow:

Direct Labor-Hours Annual
per Unit Production
Hubs ...................... 0.80 10,000 units
Sprockets ........ ... ... ... 0.40 40,000 units

Additional information about the company follows:

a.  Hubs require $32 in direct materials per unit, and Sprockets require $18.

b. The direct labor wage rate is $15 per hour.

c.  Hubs are more complex to manufacture than Sprockets and they require special processing.
d. The company’s activity-based absorption costing system has the following activity cost pools:

Expected Activity

Estimated
Activity Cost Pool (and Activity Measure) Overhead Cost ~ Hubs  Sprockets Total
Machine setups (number of setups) ........ $72,000 100 300 400
Special processing (machine-hours) ........ $200,000 5,000 0 5,000
General factory (Direct labor-hours) ........ $816,000 8,000 16,000 24,000

Required:
1. Compute the activity rate for each activity cost pool.
2. Compute the unit product cost for Hubs and Sprockets using activity-based absorption costing.
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EXERCISE 2A-2 Activity-Based Absorption Costing as an Alternative to Traditional

Product Costing LO2-5

Harrison Company makes two products and uses a traditional costing system in which a single
plantwide predetermined overhead rate is computed based on direct labor-hours. Data for the two
products for the upcoming year follow:

Rascon Parcel

Direct materials cost perunit .................... $13.00 $22.00
Direct labor costperunit........................ $6.00 $3.00
Direct labor-hours perunit ...................... 0.40 0.20
Number of units produced ...................... 20,000 80,000

These products are customized to some degree for specific customers.

Required:

1. The company’s manufacturing overhead costs for the year are expected to be $576,000. Using
the company’s traditional costing system, compute the unit product costs for the two products.

2. Management is considering an activity-based absorption costing system in which half of the over-
head would continue to be allocated based on direct labor-hours and half would be allocated based on
engineering design time. This time is expected to be distributed as follows during the upcoming year:

Rascon  Parcel Total

Engineering design time (in hours) ........ 3,000 3,000 6,000

Compute the unit product costs for the two products using the proposed activity-based absorp-
tion costing system.
3. Explain why the product costs differ between the two systems.

EXERCISE 2A-3 Activity-Based Absorption Costing as an Alternative to Traditional

Product Costing LO2-5

Stillicum Corporation makes ultralightweight backpacking tents. Data concerning the company’s
two product lines appear below:

Deluxe Standard
Direct materials perunit .............. $72.00 $53.00
Direct laborperunit .................. $19.00 $15.20
Direct labor-hours perunit ............ 1.0 DLHs 0.8 DLHs
Estimated annual production .......... 10,000 units 50,000 units

The company has a traditional costing system in which manufacturing overhead is applied to units
based on direct labor-hours. Data concerning manufacturing overhead and direct labor-hours for
the upcoming year appear below:

Estimated total manufacturing overhead ........ $325,000
Estimated total direct labor-hours .............. 50,000 DLHs

Required:

1. Determine the unit product costs of the Deluxe and Standard products under the company’s
traditional costing system.

2. The company is considering replacing its traditional costing system with an activity-based
absorption costing system that would have the following three activity cost pools:

Expected Activity

Estimated
Activity Cost Pools (and Activity Measures) Overhead Cost Deluxe Standard  Total
Supporting direct labor (direct labor-hours) . . . . $200,000 10,000 40,000 50,000
Batch setups (setups) ......... ... . ... .. 75,000 200 100 300
Safety testing (tests) . ............. ... . ... 50,000 30 70 100

Total manufacturing overhead cost .. ......... $325,000
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Determine the unit product costs of the Deluxe and Standard products under the activity-based
absorption costing system.

PROBLEM 2A-4 Activity-Based Absorption Costing as an Alternative to Traditional

Product Costing LO2-5

Ellix Company manufactures two models of ultra-high fidelity speakers—the X200 model and the
X99 model. Data regarding the two products follow:

Direct Annual Total Direct
Product Labor-Hours Production Labor-Hours
X200 . . 1.8 DLHSs per unit 5,000 units 9,000 DLHs
XOO 0.9 DLHs per unit 30,000 units 27,000 DLHs

36,000 DLHs

Additional information about the company follows:

a.  Model X200 requires $72 in direct materials per unit, and model X99 requires $50.

b. The direct labor workers are paid $20 per hour.

c. The company has always used direct labor-hours as the base for applying manufacturing over-
head cost to products.

d. Model X200 is more complex to manufacture than model X99 and requires the use of special
equipment.

e. Because of the special work required in (d) above, the company is considering the use of
activity-based absorption costing to apply manufacturing overhead cost to products. Three
activity cost pools have been identified as follows:

Estimated Total Activity

Estimated
Activity Cost Pool Activity Measure Total Cost X200 X99 Total
Machine setups ......... Number of setups $ 360,000 50 100 150
Special processing . ...... Machine-hours 180,000 12,000 0 12,000
General factory .......... Direct labor-hours 1,260,000 9,000 27,000 36,000
$ 1,800,000

Required:

1. Assume that the company continues to use direct labor-hours as the base for applying over-
head cost to products.
a. Compute the plantwide predetermined overhead rate.
b. Compute the unit product cost of each model.

2. Assume that the company decides to use activity-based absorption costing to apply overhead
cost to products.
a. Compute the activity rate for each activity cost pool and determine the amount of over-

head cost that would be applied to each model using the activity-based approach.

b. Compute the unit product cost of each model.

3. Explain why overhead cost shifted from the high-volume model to the low-volume model
under the activity-based approach.

PROBLEM 2A-5 Activity-Based Absorption Costing as an Alternative to Traditional
Product Costing LO2-5
Siegel Company manufactures a product that is available in both a deluxe model and a reg-
ular model. The company has manufactured the regular model for years. The deluxe model
was introduced several years ago to tap a new segment of the market. Since introduction of
the deluxe model, the company’s profits have steadily declined and management has become
increasingly concerned about the accuracy of its costing system. Sales of the deluxe model have
been increasing rapidly.

Manufacturing overhead is assigned to products on the basis of direct labor-hours. For the
current year, the company has estimated that it will incur $900,000 in manufacturing overhead cost
and produce 5,000 units of the deluxe model and 40,000 units of the regular model. The deluxe
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model requires two hours of direct labor time per unit, and the regular model requires one hour.
Material and labor costs per unit are as follows:

Model

Deluxe  Regular

DireCt Materials . ... ...ttt $40 $25
Direct labor . ... $38 $19
Required:

1. Compute the predetermined overhead rate using direct labor-hours as the allocation base.
Using this rate and other data from the problem, calculate the unit product cost of each model.
2. Management is considering using activity-based absorption costing to apply manufacturing over-
head cost to products. The activity-based system would have the following four activity cost pools:

Estimated
Activity Cost Pool Activity Measure Overhead Cost
Purchasing .......................... Purchase orders issued $204,000
Processing .......... ... .. .. L. Machine-hours 182,000
Scrap/rework .. ... ... Scrap/rework orders issued 379,000
Shipping . ... Number of shipments 135,000

$900,000

Expected Activity

Activity Measure Deluxe  Regular Total

Purchase ordersissued ............ ... ... ... ... 200 400 600
Machine-hours . ... .. .. .. . 20,000 15,000 35,000
Scrap/rework ordersissued .......... .. ... .. ... 1,000 1,000 2,000
Number of shipments ....... ... ... ... ... ... ..... 250 650 900

Determine the predetermined overhead rate for each of the four activity cost pools.
3. Using the predetermined overhead rates you computed in part (2), do the following:

a. Compute the total amount of manufacturing overhead cost that would be applied to each
model using the activity-based absorption costing system. After these totals have been
computed, determine the amount of manufacturing overhead cost per unit of each model.

b. Compute the unit product cost of each model (direct materials, direct labor, and manufac-
turing overhead).

4. From the data you have developed in parts (1) through (3), identify factors that may account
for the company’s declining profits.

CASE 2A-6 Activity-Based Absorption Costing and Pricing LO2-5

Java Source, Inc., (JSI) buys coffee beans from around the world and roasts, blends, and packages
them for resale. Some of JST’s coffees are very popular and sell in large volumes, while a few of the
newer blends sell in very low volumes. JSI prices its coffees at manufacturing cost plus a markup
of 25%.

For the coming year, JSI's budget includes estimated manufacturing overhead cost of
$2,200,000. JSI assigns manufacturing overhead to products on the basis of direct labor-hours.
The expected direct labor cost totals $600,000, which represents 50,000 hours of direct labor time.

The expected costs for direct materials and direct labor for one-pound bags of two of the com-
pany’s coffee products appear below.

Kenya Dark  Viet Select

Direct materials . ..................... $4.50 $2.90
Direct labor (0.02 hours per bag) ...... $0.34 $0.34
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JST’s controller believes that the company’s traditional costing system may be providing mis-
leading cost information. To determine whether or not this is correct, the controller has prepared
an analysis of the year’s expected manufacturing overhead costs, as shown in the following table:

Expected Activity Expected Cost

Activity Cost Pool Activity Measure for the Year for the Year
Purchasing............... Purchase orders 2,000 orders $ 560,000
Material handling ......... Number of setups 1,000 setups 193,000
Quality control . ........... Number of batches 500 batches 90,000
Roasting ................. Roasting hours 95,000 roasting hours 1,045,000
Blending................. Blending hours 32,000 blending hours 192,000
Packaging ............... Packaging hours 24,000 packaging hours 120,000
Total manufacturing

overhead cost .......... $2,200,000

Data regarding the expected production of Kenya Dark and Viet Select coffee are presented below.

Kenya Dark Viet Select
Expectedsales ....................... 80,000 pounds 4,000 pounds
Batchsize ......... ... . ... ... . ... 5,000 pounds 500 pounds
Setups ... 2 per batch 2 per batch
Purchase ordersize ................... 20,000 pounds 500 pounds

Roasting time per 100 pounds .........
Blending time per 100 pounds .........
Packaging time per 100 pounds ........

1.5 roasting hours
0.5 blending hours
0.3 packaging hours

1.5 roasting hours
0.5 blending hours
0.3 packaging hours

Required:
1. Using direct labor-hours as the manufacturing overhead cost allocation base, do the following:
a. Determine the plantwide predetermined overhead rate that will be used during the year.
b. Determine the unit product cost of one pound of Kenya Dark coffee and one pound of
Viet Select coffee.
2. Using the activity-based absorption costing approach, do the following:
a. Determine the total amount of manufacturing overhead cost assigned to Kenya Dark cof-
fee and to Viet Select coffee for the year.
b. Using the data developed in (2a) above, compute the amount of manufacturing overhead
cost per pound of Kenya Dark coffee and Viet Select coffee.
c. Determine the unit product cost of one pound of Kenya Dark coffee and one pound of
Viet Select coffee.
3. Write a brief memo to the president of JSI that explains what you found in (1) and (2) above
and that discusses the implications of using direct labor-hours as the only manufacturing over-
head cost allocation base.

(CMA, adapted)
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Appendix 2B: The Predetermined Overhead Rate and Capacity I

This appendix contrasts two methods of computing predetermined overhead rates. The first
method (which was used throughout the chapter) demonstrates the absorption costing
approach that company’s use for external reporting purposes.’ It bases the denominator

3 Statement of Financial Accounting Standards No. 151: Inventory Costs and International Accounting
Standard 2: Inventories require allocating fixed manufacturing overhead costs to products based on normal
capacity. Normal capacity reflects the level of output expected to be produced over numerous periods under
normal circumstances. This definition mirrors the language used in this book that refers to basing the prede-
termined overhead rate on the estimated, or budgeted, amount of the allocation base for the upcoming period.

LO2-6

Understand the implications
of basing the predetermined
overhead rate on activity

at capacity rather than on
estimated activity for the
period.
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volume for overhead rates on the estimated, or budgeted, amount of the allocation base for
the upcoming period. The second method, often used for internal management purposes,
bases the denominator volume for overhead rates on the estimated total amount of the allo-
cation base at capacity. To simplify our forthcoming comparison of these two methods, we
make two important assumptions that will hold true throughout the entire appendix: (1) all
manufacturing overhead costs are fixed; and (2) the estimated, or budgeted, fixed manufac-
turing overhead at the beginning of the period equals the actual fixed manufacturing over-
head at the end of the period.

Let’s assume that Prahad Corporation manufactures DVDs for local production stu-
dios. The company’s DVD duplicating machine is capable of producing a new DVD every
10 seconds from a master DVD. The company leases the DVD duplicating machine for
a fixed cost of $180,000 per year, and this is the company’s only estimated (and actual)
manufacturing overhead cost. With allowances for setups and maintenance, the machine
is theoretically capable of producing up to 900,000 DVDs per year. However, due to a
business downturn, Prahad’s customers are unlikely to order more than 600,000 DVDs
next year. The company uses machine time as the allocation base for applying manufac-
turing overhead to DVDs. These data are summarized below:

Prahad Corporation Data

Total estimated and actual manufacturing overhead cost... $180,000 per year
Allocation base—machine time perDVD ................. 10 seconds per DVD
Capacity ... 900,000 DVDs per year
Budgeted output fornextyear............ ... ... .. ... .. 600,000 DVDs

If Prahad uses the first method mentioned above, which computes predetermined
overhead rates using the estimated or budgeted activity for the period, then its predeter-
mined overhead rate for next year would be $0.03 per second of machine time computed
as follows:

Predetermined _ Estimated total manufacturing overhead cost
overhead rate ~ Estimated total amount of the allocation base

_ $180,000
~ 600,000 DVDs X 10 seconds per DVD

= $0.03 per second

Because each DVD requires 10 seconds of machine time, each DVD will be charged
for $0.30 of overhead cost.

While this absorption approach is commonly used for external reporting purposes,
it has two important limitations from a managerial accounting standpoint. First, if
predetermined overhead rates are based on budgeted activity and overhead includes
significant fixed costs, then the unit product costs will fluctuate depending on the bud-
geted level of activity for the period. For example, if Prahad’s budgeted output for the
year was only 300,000 DVDs (instead of 600,000 DVDs), its predetermined overhead
rate would be $0.06 per second of machine time or $0.60 per DVD rather than $0.30
per DVD. Notice that as the company’s budgeted output falls, its overhead cost per
unit increases. This in turn makes it appear as though the cost of producing DVDs has
increased, which may tempt managers to raise prices at the worst possible time—just
as demand is falling.

The second limitation of the absorption approach is that it charges products for
resources that they don’t use. When the fixed costs of capacity are spread over estimated
activity, the units that are produced must shoulder the costs of any unused capacity. If the
level of activity falls, a company’s shrinking output of products must absorb a growing
share of idle capacity cost that is above and beyond their actual production cost.
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Basing the predetermined overhead rate on the estimated total amount of the alloca-
tion base at capacity overcomes the two limitations just discussed. It is computed as
follows™:

Predetermined overhead _ Estimated total manufacturing overhead cost at capacity
rate based on capacity ~ Estimated total amount of the allocation base at capacity

B $180,000
~ 900,000 DVDs X 10 seconds per DVD

= $0.02 per second

When Prahad bases its predetermined overhead rate on activity at capacity, its over-
head rate is $0.02 per second instead of $0.03 per second as computed under the absorp-
tion approach. Consequently, the overhead cost that Prahad will apply to each DVD using
the capacity-based approach would be $0.20 (= $0.02 x 10 seconds) per unit instead of
$0.30 per unit under the absorption method. Notice that the capacity-based amounts per
second and per unit are lower than the absorption-based amounts. This occurs because
the capacity-based approach uses a higher denominator volume that reflects Prahad’s
capacity to produce DVDs—9,000,000 seconds.

Prahad’s capacity-based rate of $0.02 per second will remain constant even if its
budgeted level of activity fluctuates from one period to another. So, if the company’s
estimated level of activity drops from 600,000 DVDs to 300,000 DVDs, its capacity-
based rate would stay at $0.02 per second. The company’s unused capacity cost would
increase in this situation, but its unit cost to make DVD’s would stay constant at $0.20
per unit.

Whenever a company operates at less than full capacity and allocates fixed overhead
costs using a capacity-based denominator volume it will report some amount of unused
capacity cost that is computed as follows:

Cost of unused _ (Amount of the allocation Actual amount of the) Predetermined

capacity base at capacity ~allocation base overhead rate

For example, let’s assume that Prahad Company actually used 6,000,000 seconds
on the DVD duplicating machine to produce 600,000 DVDs. At this level of output, the
company would compute its cost of unused capacity as follows:

Cost of unused _ (Amount of the allocation _ Actual amount of the Predetermined
capacity base at capacity allocation base overhead rate

Cost of unused

. = (9,000,000 seconds — 6,000,000 seconds) x $0.02 per second
capacity

Cost of unused

. = 3,000,000 seconds X $0.02 per second
capacity

Cost of u_nused = $60.000
capacity
Exhibit 2B-1 illustrates how Prahad would disclose this cost of unused capac-
ity ($60,000) within an income statement prepared for internal management purposes.
Rather than treating it as a product cost (as is done in the absorption approach), Prahad’s

* Ordinarily, because of variable overhead costs, the estimated total manufacturing overhead cost at
capacity will be larger than the estimated total manufacturing overhead cost at the estimated level of
activity. However, for simplicity we assume in this appendix that all overhead costs are fixed. Then the
total manufacturing overhead cost will be the same regardless of the level of activity.
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EXHIBIT 2B-1
Prahad Corporation: An Income PI;TOE::eCSOt ;E:er:gg:
g?:tez?rﬂ:eaj E:;c;gir;’zes the For the Year Ended December 31
Sales’ ... $1,200,000
Cost of goods sold? ...................... 1,080,000
Grossmargin .. .....oueeiiiin . 120,000
Other expenses:
Cost of unused capacity ................ $60,000
Selling and administrative expenses® . . . .. 90,000 150,000
Net operating [0SS . ...................... $ (30,000)

' Assume sales of 600,000 CDs at $2 per CD.

2 Assume the unit product cost of the CDs is $1.80, including $0.20 for
manufacturing overhead.

3 Assume selling and administrative expenses total $90,000.

capacity-based approach would treat this cost as a period expense that is reported below
the gross margin. By separately disclosing the Cost of unused capacity as a lump sum
of $60,000 on the income statement, instead of burying it in Cost of Goods Sold, the
need to effectively manage capacity is highlighted for the company’s managers. Gener-
ally speaking, a company’s managers should respond to large unused capacity costs by
either seeking new business opportunities that consume the capacity, or by cutting costs
and shrinking the amount of available capacity.

I Appendix 2B: Exercises, Problem, and Case

EXERCISE 2B-1 Overhead Rate Based on Capacity LO2-6

Wixis Cabinets makes custom wooden cabinets for high-end stereo systems from specialty woods.
The company uses a job-order costing system. The capacity of the plant is determined by the
capacity of its constraint, which is time on the automated bandsaw that makes finely beveled cuts
in wood according to the preprogrammed specifications of each cabinet. The bandsaw can operate
up to 180 hours per month. The estimated total manufacturing overhead cost at capacity is $14,760
per month. The company bases its predetermined overhead rate on capacity, so its predetermined
overhead rate is $82 per hour of bandsaw use.

The results of a recent month’s operations appear below:

SAlES $43,740
Beginning inventories ........ ... ... oL $0
Ending inventories ...............c.oiiiiiaii... $0
Directmaterials .. ......... ... $5,350
Direct 1abor . ... $8,860
Manufacturing overhead incurred ................ $14,760
Selling and administrative expense .............. $8,180
Actual hours of bandsaw use .................... 150

Required:

1. Prepare an income statement following the example in Exhibit 2B—1 that records the cost of
unused capacity on the income statement as a period expense.

2. Why do unused capacity costs arise when the predetermined overhead rate is based on
capacity?
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EXERCISE 2B-2 Overhead Rates and Capacity Issues LO2-1, LO2-2, LO2-6

Security Pension Services helps clients to set up and administer pension plans that are in compli-
ance with tax laws and regulatory requirements. The firm uses a job-order costing system in which
overhead is applied to clients’ accounts on the basis of professional staff hours charged to the
accounts. Data concerning two recent years appear below:

Last Year This Year

Estimated professional staff hours

to be charged to clients’accounts . ................... 4,600 4,500
Estimated overhead cost ......................o... $310,500 $310,500
Professional staff hours available ...................... 6,000 6,000

“Professional staff hours available” is a measure of the capacity of the firm. Any hours available
that are not charged to clients’ accounts represent unused capacity. All of the firm’s overhead is fixed.

Required:

1. Marta Brinksi is an established client whose pension plan was set up many years ago. In both
this year and last year, only 2.5 hours of professional staff time were charged to Ms. Brinksi’s
account. If the company bases its predetermined overhead rate on the estimated overhead cost
and the estimated professional staff hours to be charged to clients, how much overhead cost
would have been applied to Ms. Brinksi’s account last year? This year?

2. Suppose that the company bases its predetermined overhead rate on the estimated overhead
cost and the estimated professional staff hours to be charged to clients as in (1) above. Also
suppose that the actual professional staff hours charged to clients’ accounts and the actual
overhead costs turn out to be exactly as estimated in both years. How much unused capacity
cost would the company report last year? How about for this year?

3. Refer back to the data concerning Ms. Brinksi in (1) above. If the company bases its predeter-
mined overhead rate on the professional staff hours available, how much overhead cost would
have been applied to Ms. Brinksi’s account last year? This year?

4. Suppose that the company bases its predetermined overhead rate on the professional staff hours
available as in (3) above. Also suppose that the actual professional staff hours charged to clients’
accounts and the actual overhead costs turn out to be exactly as estimated in both years. How
much unused capacity cost would the company report last year? How about for this year?

PROBLEM 2B-3 Predetermined Overhead Rate and Capacity LO2-1, LO2-2, LO2-6

Platinum Tracks, Inc., is a small audio recording studio located in Los Angeles. The company
handles work for advertising agencies—primarily for radio ads—and has a few singers and bands
as clients. Platinum Tracks handles all aspects of recording from editing to making a digital master
from which CDs can be copied. The competition in the audio recording industry in Los Angeles
has always been tough, but it has been getting even tougher over the last several years. The studio
has been losing customers to newer studios that are equipped with more up-to-date equipment and
that are able to offer very attractive prices and excellent service. Summary data concerning the last
two years of operations follow:

Last Year This Year

Estimated hours of studio service ........................ 1,000 800
Estimated studio overhead cost ......................... $160,000 $160,000
Actual hours of studio service provided ................... 750 500
Actual studio overhead costincurred ..................... $160,000 $160,000
Hours of studio service at capacity ....................... 1,600 1,600

The company applies studio overhead to recording jobs on the basis of the hours of studio ser-
vice provided. For example, 40 hours of studio time were required to record, edit, and master the
Verde Baja music CD for a local Latino band. All of the studio overhead cost is fixed, and the actual
overhead cost incurred was exactly as estimated at the beginning of the year in last year and this year.

Required:

1. Platinum Tracks computes its predetermined overhead rate at the beginning of each year
based on the estimated studio overhead cost and the estimated hours of studio service for the
year. Using this approach, how much overhead would have been applied to the Verde Baja job
last year? How about this year?
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2. The president of Platinum Tracks has heard that some companies in the industry have changed
to a system of computing the predetermined overhead rate based on the hours of studio service
that could be provided at capacity. He would like to know what effect this method would have
on job costs. How much overhead would have been applied using this method to the Verde
Baja job if it had been done last year? This year?

3. If Platinum Tracks computes its predetermined overhead rate based on the hours of studio ser-
vice that could be provided at capacity as in (2) above, how much unused capacity cost would
the company have incurred last year? This year?

4. What fundamental business problem is Platinum Tracks facing? Which method of computing
the predetermined overhead rate is likely to be more helpful in facing this problem? Explain.

CASE 2B-4 Ethics; Predetermined Overhead Rate and Capacity LO2-2, LO2-6

Pat Miranda, the new controller of Vault Hard Drives, Inc., has just returned from a seminar on
the choice of the activity level in the predetermined overhead rate. Even though the subject did not
sound exciting at first, she found that there were some important ideas presented that should get a
hearing at her company. After returning from the seminar, she arranged a meeting with the produc-
tion manager, J. Stevens, and the assistant production manager, Marvin Washington.

Pat: 1 ran across an idea that I wanted to check out with both of you. It’s about the way we compute
predetermined overhead rates.

J.: We're all ears.

Pat: We compute the predetermined overhead rate by dividing the estimated total factory overhead for
the coming year, which is all a fixed cost, by the estimated total units produced for the coming year.

Marvin: We've been doing that as long as I've been with the company.

J.: And it has been done that way at every other company I’ve worked at, except at most places they
divide by direct labor-hours.

Pat: We use units because it is simpler and we basically make one product with minor variations. But,
there’s another way to do it. Instead of basing the overhead rate on the estimated total units pro-
duced for the coming year, we could base it on the total units produced at capacity.

Marvin: Oh, the Marketing Department will love that. It will drop the costs on all of our products.
They’ll go wild over there cutting prices.

Pat: Thatis a worry, but I wanted to talk to both of you first before going over to Marketing.

J.: Aren’t you always going to have a lot of unused capacity costs?

Pat: That’s correct, but let me show you how we would handle it. Here’s an example based on our
budget for next year.

Budgeted (estimated) production .............. ... ... ...... 160,000 units
Budgetedsales ... ... 160,000 units
CaAPACIY © ot e 200,000 units
SelliNg PriCE . .\ttt et e $60 per unit
Variable manufacturingcost . .......... ... ... .. ... $15 per unit
Total manufacturing overhead cost (all fixed) ................ $4,000,000

Selling and administrative expenses (all fixed) ............... $2,700,000
Beginning inventories ........... i $0

Traditional Approach to Computation of the Predetermined Overhead Rate

Estimated total manufacturing overhead cost, $4,000,000

Estimated total units produced, 160,000 = $25 per unit
Budgeted Income Statement

Revenue (160,000 units X $60 perunit) ....................... $9,600,000
Cost of goods sold:

Variable manufacturing (160,000 units x $15 per unit) ........ $2,400,000

Manufacturing overhead applied

(160,000 units X $25 perunit) ... 4,000,000 6,400,000

GrOSS MAIgIN ..ottt ettt e e e e e e e e e 3,200,000
Selling and administrative expenses .............. ... . ....... 2,700,000

Net operating inCome . ........ ..., $ 500,000
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New Approach to Computation of the Predetermined Overhead Rate
Using Capacity in the Denominator

Estimated total manufacturing overhead cost at capacity, $4,000,000

Total units at capacity, 200,000 SADEET uii
Budgeted Income Statement

Revenue (160,000 units x $60 perunit) ...................... $9,600,000
Cost of goods sold:

Variable manufacturing (160,000 units x $15 per unit) ....... $2,400,000

Manufacturing overhead applied

(160,000 units X $20 perunit) ..., 3,200,000 5,600,000

GroSS MArgin . ..ottt ettt e e e e e e 4,000,000
Cost of unused capacity [(200,000 units — 160,000 units)

X $20 perunit] ... 800,000
Selling and administrative expenses ......................... 2,700,000
Net operating inCome . ............ouiiiiiiiiiinenna... $ 500,000

J.: Whoa!! I don’t think I like the looks of that “Cost of unused capacity.” If that thing shows up on
the income statement, someone from headquarters is likely to come down here looking for some
people to lay off.

Marvin: I'm worried about something else too. What happens when sales are not up to expectations?
Can we pull the “hat trick™?

Pat: I’'m sorry, I don’t understand.

J.: Marvin’s talking about something that happens fairly regularly. When sales are down and profits
look like they are going to be lower than the president told the owners they were going to be, the
president comes down here and asks us to deliver some more profits.

Marvin: And we pull them out of our hat.

J.: Yeah, we just increase production until we get the profits we want.

Pat: 1 still don’t understand. You mean you increase sales?

J.: Nope, we increase production. We're the production managers, not the sales managers.

Pat: 1 get it. Because you have produced more, the sales force has more units it can sell.

J.: Nope, the marketing people don’t do a thing. We just build inventories and that does the trick.

Required:

In all of the questions below, assume that the predetermined overhead rate under the traditional

method is $25 per unit, and under the new capacity-based method it is $20 per unit.

1. Assume actual sales is 150,000 units and the actual production in units, actual selling price,
actual variable manufacturing cost per unit, and actual fixed costs all equal their respective
budgeted amounts. Given these assumptions:

a. Compute net operating income using the traditional income statement format.
b. Compute net operating income using the new income statement format.

2. Assume that actual sales is 150,000 units and the actual selling price, actual variable manu-
facturing cost per unit, and actual fixed costs all equal their respective budgeted amounts.
Under the traditional approach, how many units would have to be produced to realize net
operating income of $500,000?

3. Assume that actual sales is 150,000 units and the actual selling price, actual variable manufac-
turing cost per unit, and actual fixed costs all equal their respective budgeted amounts. Under
the new capacity-based approach, how many units would have to be produced to realize net
operating income of $500,000?

4.  What effect does the new capacity-based approach have on the volatility of net operating
income?

5. Will the “hat trick” be easier or harder to perform if the new capacity-based method is used?

6. Do you think the “hat trick” is ethical?
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CHAPTER 3

Job-Order Costing: Cost Flows

and External Reporting

Inventory Accounting at Toll Brothers

= = = I

© Pixtal/AGE Fotostock

Toll Brothers is one of America’s largest home builders with annual rev-
enues in excess of $3.9 billion. The company’s inventory consists of land
acquisition costs, land development costs, home construction costs, and
overhead costs related to development and construction. In accordance
with generally accepted accounting principles (GAAP), Toll Brothers treats
its inventory as a long-lived asset rather than a current asset because its
master planned communities can take up to 10 years to fully develop.

While Toll Brothers’ industry has some unique attributes relative to
most manufacturers, it is an industry well-suited for job-order costing. For
example, each new home that the company builds can be accounted for
as a job that gets assigned direct material costs (such as lumber, shingles,
and bricks), direct labor (such as subcontracted electricians, plumbers, and
roofers), and overhead costs (such as the costs of construction supervisors
and the equipment that they use to perform their jobs). B
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LEARNING OBJECTIVES

After studying Chapter 3, you should be able to:

LO3-1 Understand the flow of costs
in a job-order costing system
and prepare appropriate journal
entries to record costs.

LO3-2  Use T-accounts to show the flow
of costs in a job-order costing
system.

LO3—3 Prepare schedules of cost of
goods manufactured and cost
of goods sold and an income
statement.

LO3-4  Compute underapplied or
overapplied overhead cost and
prepare the journal entry to close
the balance in Manufacturing
Overhead to the appropriate
accounts.

LO3-5 (Appendix 3A) Use Microsoft
Excel to summarize the flow
of costs in a job-order costing
system.
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hapter 2 discussed how companies use job-order costing to assign manufac-
turing costs to individual jobs. This chapter describes how companies use job-
order costing to prepare a balance sheet and an income statement for external
reporting purposes.

Exhibit 3—1 summarizes seven important vocabulary terms that were introduced
in the previous chapter. Please take a moment to review these terms, each of which is
included in the Glossary at the end of this chapter, because it will help you understand the
forthcoming learning objectives.

EXHIBIT 3-1

Vocabulary Term

Job-order costing

Absorption costing

Allocation base

Predetermined
overhead rate

Overhead application

Normal costing

Job cost sheet

Summary of Important Vocabulary Terms

Definition
A costing system used in situations where many different products, jobs, or services are
produced each period.

A costing method that includes all manufacturing costs—direct materials, direct labor, and
both variable and fixed manufacturing overhead—in the cost of a product.

A measure of activity such as direct labor-hours or machine-hours that is used to assign costs
to cost objects.

A rate used to charge manufacturing overhead cost to jobs that is established in advance for
each period. It is computed using the following equation:

Estimated total manufacturing overhead cost
Estimated total amount of the allocation base

Predetermined overhead rate =

The process of assigning overhead costs to specific jobs using the following formula:

Overhead applied _ Predetermined _ Amount of the allocation
to a particular job = overhead rate X base incurred by the job

A costing system in which overhead costs are applied to a job by multiplying a
predetermined overhead rate by the actual amount of the allocation base incurred by the job.

A form that records the direct materials, direct labor, and manufacturing overhead cost
charged to a job.

In Chapter 1, we used Exhibit 1-2 to illustrate the cost flows and classifications in a
manufacturing company. Now we are going to use a similar version of that exhibit, as
shown in Exhibit 3-2, to introduce the cost flows and classifications in a manufacturing
company that uses job-order costing.

Job-Order Costing—The Flow of Costs

LO3-1

Understand the flow of costs
in a job-order costing system
and prepare appropriate

Exhibit 3-2 shows that in job-order costing a company’s product costs flow through journal entries to record costs.
three inventory accounts on the balance sheet and then on to cost of goods sold in the
income statement. More specifically, raw materials purchases are recorded in the Raw
Materials inventory account. Raw materials include any materials that go into the final
product. When raw materials are used in production as direct materials, their costs are
transferred to Work in Process inventory.! Work in process consists of units of product
that are only partially complete and will require further work before they are ready for
sale to the customer. To transform direct materials into completed jobs, direct labor cost
is added to Work in Process and manufacturing overhead cost is applied to Work in Pro-
cess by multiplying the predetermined overhead rate by the actual quantity of the alloca-
tion base consumed by each job.> When jobs are completed, their costs are transferred

! Indirect materials are accounted for as part of manufacturing overhead.

2 For simplicity, Exhibit 3-2 assumes that Cost of Goods Sold does not need to be adjusted as discussed

later in the chapter.
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EXHIBIT 3-2
Cost Flows and Classifications in a Manufacturing Company That Uses Job-Order Costing

- _______ c Balance Sheet

Raw materials Raw Materials inventory

A
1
1
1 1
1 1
1
! purchases E
1
V2 Direct materials E
1S used in production !
(B Direct labor i
i = Work in Process inventory !
1 e} 1
| Bl 1
i s Goods completed !
! Manufacturing (Cost of Goods : e : . 2
1
{ overhead Manufactured) : ! ncome Statement |:
% H : 1
. - Finished Goods inventory —i—l* Cost of Goods Sold E
‘__:_ ________________ ,,' Goods ! !
Al s - 1 1
{ o oL ! Selling and ]
i o2  selling and ) Administrative i
[ =} . . . :
Lo S administrative i Expenses E
% \ 4
~ N ’

..................

from Work in Process to Finished Goods inventory. Finished goods consist of completed
units of product that have not yet been sold to customers.

The amount transferred from Work in Process to Finished Goods is referred to as the
cost of goods manufactured. The cost of goods manufactured includes the manufactur-
ing costs associated with units of product that were finished during the period. As jobs
are sold, their costs are transferred from Finished Goods to Cost of Goods Sold. At this
point, the various costs attached to each job are finally recorded as an expense on the
income statement. Until that point, these costs are in inventory accounts on the balance
sheet. Period costs (or selling and administrative expenses) do not flow through invento-
ries on the balance sheet. They are recorded as expenses on the income statement in the
period incurred.

To illustrate the cost flows within a job-order costing system, we will record Ruger
Corporation’s transactions for the month of April. Ruger is a producer of gold and silver
commemorative medallions and it worked on only two jobs in April. Job A, a special
minting of 1,000 gold medallions commemorating the invention of motion pictures, was
started during March and completed in April. As of March 31, Job A had been assigned
$30,000 in manufacturing costs, which corresponds with Ruger’s Work in Process balance
on April 1 of $30,000. Job B, an order for 10,000 silver medallions commemorating the
fall of the Berlin Wall, was started in April and was incomplete at the end of the month.

The Purchase and Issue of Materials

On April 1, Ruger Corporation had $7,000 in raw materials on hand. During the month,
the company purchased on account an additional $60,000 in raw materials. The purchase
is recorded in journal entry (1) below:

Raw Materials ....... .. .. . 60,000
AccountsPayable ......... ... ...
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Remember that Raw Materials is an asset account. Thus, when raw materials are
purchased, they are initially recorded as an asset—not as an expense.

Issue of Direct and Indirect Materials During April, materials requisition forms
were prepared to authorize withdrawing $52,000 in raw materials from the storeroom for
use in production. These raw materials included $50,000 of direct and $2,000 of indirect
materials. Entry (2) records issuing the materials to the production departments.

(2)
WOrk in Process. . ... 50,000
Manufacturing Overhead. .......... ... ... .. ... ... ... 2,000
Raw Materials. . ....... ... . 52,000

The materials charged to Work in Process represent direct materials for specific jobs.
These costs are also recorded on the appropriate job cost sheets. This point is illustrated
in Exhibit 3-3, where $28,000 of the $50,000 in direct materials is charged to Job A’s
cost sheet and the remaining $22,000 is charged to Job B’s cost sheet. (In this example, all
data are presented in summary form and the job cost sheet is abbreviated.)

The $2,000 charged to Manufacturing Overhead in entry (2) represents indirect mate-
rials. The debit side of the Manufacturing Overhead account is always used to record the
actual manufacturing overhead costs, such as indirect materials, that are incurred during
the period. The credit side of this account, as you will see in transaction (7), is always
used to record the manufacturing overhead applied to work in process.

Before leaving Exhibit 3-3, we need to provide one additional comment. Notice from
the exhibit that the job cost sheet for Job A contains a beginning balance of $30,000. We
stated earlier that this balance represents the cost of work done during March that has
been carried forward to April. Also note that the Work in Process account contains the
same $30,000 balance. Thus, the Work in Process account summarizes all of the costs
appearing on the job cost sheets of the jobs that are in process. Job A was the only job
in process at the beginning of April, so the beginning balance in the Work in Process
account equals Job A’s beginning balance of $30,000.

EXHIBIT 3-3
Raw Materials Cost Flows

Raw Materials Work in Process Manufacturing Overhead
Bal. 7000 |(2) 52,000 Bal.30,000 (2) 2,000
(1) 60000| A (2) 50,000
Job Cost Sheet Job Cost Sheet
Job A Job B
Balance.......... $30,000 Balance.......... $0
Direct materials... $28,000 Direct materials... $22,000

Indirect
materials

Direct

\_ Materials Requisition Forms materials )
$52,000
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Labor Cost

In April, the employee time tickets (which provide hourly summaries of each employee’s
activities throughout the day) included $60,000 recorded for direct labor and $15,000 for
indirect labor. The following entry summarizes these costs:

3)
WOrk in ProCess. .. ..ot 60,000
Manufacturing Overhead. ........... ... ... .. ... ... ... 15,000
Salaries and Wages Payable......................... 75,000

Only the direct labor cost of $60,000 is added to the Work in Process account. At the
same time that direct labor costs are added to Work in Process, they are also added to the
individual job cost sheets, as shown in Exhibit 3—4. During April, $40,000 of direct labor
cost was charged to Job A and the remaining $20,000 was charged to Job B.

The $15,000 charged to Manufacturing Overhead represents the indirect labor costs
of the period, such as supervision, janitorial work, and maintenance.

EXHIBIT 3-4
Labor Cost Flows
Salaries and Wages Payable Work in Process Manufacturing Overhead
(3) 75,000 Bal. 30,000 (2) 2,000
A (2) 50,000 (3) 15,000
(3) 60,000 A
Job Cost Sheet Job Cost Sheet
Job A Job B
Balance.......... $30,000 Balance.......... $0
Direct materials... $28,000 Direct materials... $22,000
Direct labor. . ... .. $40,000 Direct labor. ... .... $20,000
Indirect
labor
Direct
\_ Various Time Tickets labor Yy,
$75,000

A LOOK AT BANGLADESH’S $20 BILLION GARMENT INDUSTRY

In Bangladesh the minimum wage is $38 per month. A highly-skilled sewing machine operator
may earn as much as $100 per month before considering overtime. Companies such as Fakir
Apparels, a T-shirt manufacturer in Bangladesh, can readily attract customers such as Walmart,
Gap, and Primark, due to these low labor costs. However, in addition to serving mass market
retailers, Fakir Apparels also makes T-shirts for premium brands such as Tommy Hilfiger, Giorgio
Armani, Hugo Boss, and G-Star Raw. While the manufacturing cost for one of Fakir Apparels
T-shirts ranges from $1.60 to $6.00, the retail selling prices for these T-shirts can vary from $6.00
(at Walmart) to as much as $91.00 (at G-Star Raw).

© Joerg Boethling/Alamy

Source: Christina Passariello, Tripti Lahiri, Sean McLain, “Bangladesh’s Tale of the T-Shirts,” The Wall Street Journal, July 1,
2013, pp. B1and B8.
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Manufacturing Overhead Costs

Recall that all manufacturing costs other than direct materials and direct labor are clas-
sified as manufacturing overhead costs. These costs are entered directly into the Man-
ufacturing Overhead account as they are incurred. To illustrate, assume that Ruger
Corporation incurred the following general factory costs during April:

Utilities (heat, water, and power).............. $21,000
Rent on factory equipment .................. 16,000
Miscellaneous factory overhead costs ........ 3,000
Total. oo $40,000

The following entry records these costs:

Manufacturing Overhead. . ............cooiiiiiioi... ‘40,000‘
Accounts Payable* ... ... ...

*Accounts such as Cash may also be credited

In addition, assume that during April, Ruger Corporation recognized $13,000 in
accrued property taxes and that $7,000 in prepaid insurance expired on factory buildings
and equipment. The following entry records these items:

Manufacturing Overhead. .............. ... ... .. ... ... 20,000
Property Taxes Payable ........... .. ... ... ... .. ...

Prepaid Insurance......... ... i

13,000
7,000

Finally, assume that the company recognized $18,000 in depreciation on factory
equipment during April. The following entry records the accrual of this depreciation:

‘ Manufacturing Overhead. . ...........oouiiini i ... ‘ 18,000 ‘

Accumulated Depreciation ............ ... ... .. ... 18,000 ‘

In short, all actual manufacturing overhead costs are debited to the Manufacturing
Overhead account as they are incurred.

Applying Manufacturing Overhead

Because actual manufacturing overhead costs are charged to the Manufacturing Overhead
account rather than to Work in Process, it begs the question how are manufacturing over-
head costs assigned to Work in Process? The answer is, they are assigned by using the
predetermined overhead rate—which is calculated by dividing the estimated total manu-
facturing overhead cost for the period by the estimated total amount of the allocation
base. For example, if we assume that machine-hours is the allocation base, then overhead
cost would be applied to jobs by multiplying the predetermined overhead rate by the
number of machine-hours charged to each job.

To illustrate, assume that Ruger Corporation’s predetermined overhead rate is
$6 per machine-hour. Also assume that during April, 10,000 machine-hours were worked
on Job A and 5,000 machine-hours were worked on Job B (a total of 15,000 machine-
hours). Thus, $90,000 in overhead cost ($6 per machine-hour X 15,000 machine-hours =
$90,000) would be applied to Work in Process. The following entry records the applica-
tion of Manufacturing Overhead to Work in Process:

WOIK iN PrOCESS. . o o oo e ‘ 90,000 ‘
Manufacturing Overhead. ......... .. ... ... ... ......
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The flow of costs through the Manufacturing Overhead account is shown in
Exhibit 3—5. The actual overhead costs on the debit side in the Manufacturing Overhead
account in Exhibit 3-5 are the costs that were added to the account in entries (2)—(6).
Observe that recording these actual overhead costs [entries (2)—(6)] and the application
of overhead to Work in Process [entry (7)] represent two separate and entirely distinct
processes.

The Concept of a Clearing Account The Manufacturing Overhead account operates
as a clearing account. As we have noted, actual manufacturing overhead costs are debited
to the account as they are incurred throughout the year. When jobs are completed (or at
the end of an accounting period), overhead cost is applied to the jobs using the predeter-
mined overhead rate—Work in Process is debited and Manufacturing Overhead is cred-
ited. This sequence of events is illustrated below:

Manufacturing Overhead
(a clearing account)

Actual overhead costs are charged to this | Overhead is applied to Work in Process
account as they are incurred throughout using the predetermined overhead rate.
the period.

As we emphasized earlier, the predetermined overhead rate is based entirely on esti-
mates of what the level of activity and overhead costs are expected to be, and it is estab-
lished before the year begins. As a result, the overhead cost applied during a year will
almost certainly turn out to be more or less than the actual overhead cost incurred. For
example, notice from Exhibit 3-5 that Ruger Corporation’s actual overhead costs for the
period are $5,000 greater than the overhead cost that has been applied to Work in Pro-
cess, resulting in a $5,000 debit balance in the Manufacturing Overhead account. We will
reserve discussion of what to do with this $5,000 balance until later in the chapter.

EXHIBIT 3-5
The Flow of Costs in Overhead
Application

Work in Process Manufacturing Overhead
Bal. 30,000 (2 2000 | (7) 90000  Appjied
(2) 50,000 Actual — (3) 15,000 overhead
(3) 60,000 overhead (1) 40,000 costs
(7) 90,000 costs (5) 20,000
6) 18,000
95,000 90,000
Balance 50001
Job Cost Sheet Job Cost Sheet
Job A Job B
Balance.................. $30,000 Balance................... $0
Direct materials. .......... $28,000 Direct materials. ........... $22,000
Directlabor. .............. $40,000 Directlabor. ............... $20,000
Manufacturing overhead $60,000 Manufacturing overhead #$30,000
Total..................[.. $158,000 Total...........ooo ... $72,000
Overhead Applied to Work in Process

$6 per machine-hour X 15,000 machine-hours = $90,000 SR/
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For the moment, we can conclude from Exhibit 3—-5 that the cost of a completed job
consists of the actual direct materials cost of the job, the actual direct labor cost of the
job, and the manufacturing overhead cost applied to the job. Pay particular attention to
the following subtle but important point: Actual overhead costs are not charged to jobs;
actual overhead costs do not appear on the job cost sheet nor do they appear in the Work
in Process account. Only the applied overhead cost, based on the predetermined over-
head rate, appears on the job cost sheet and in the Work in Process account.

USING TECHNOLOGY TO IMPROVE MANUFACTURING EFFICIENCY

Roland DG, a Japanese manufacturer that employs 966 people, has developed an advanced
production system that it refers to as D-shop. This technology-intensive system enables a single
worker to assemble products from start to finish. Each worker refers to a computer screen that
provides step-by-step instructions accompanied by 3-D drawings to properly assemble prod-
ucts. A computerized rotating parts rack automatically rotates to the appropriate component
part for each step in the assembly process. Digital screwdrivers monitor how many times and
how tightly screws are turned. The computer screen does not advance to the next step until the
correct screws are turned the pre-specified number of times.

Thus far, the D-shop has increased the company’s productivity by 60% with a long-term
goal of doubling productivity. In essence, Roland has developed an innovative production
method that invests in automated manufacturing overhead costs to reduce the direct labor cost
per unit produced.

Source: Mayumi Negishi, “No More Assembly Line,” The Wall Street Journal, June 2, 2014, p. R3.

Nonmanufacturing Costs

In addition to manufacturing costs, companies also incur selling and administrative costs.
These costs should be treated as period expenses and charged directly to the income
statement. Nonmanufacturing costs should not go into the Manufacturing Overhead
account. To illustrate the correct treatment of nonmanufacturing costs, assume that Ruger
Corporation incurred $30,000 in selling and administrative salary costs during April. The
following entry summarizes the accrual of those salaries:

(8)
Salaries EXPENSE. . . ..o vttt e ‘ 30,000‘ ‘
Salaries and Wages Payable......................... 30,000

Assume that depreciation on office equipment during April was $7,000. The entry is
as follows:

‘ Depreciation EXPeNnsSe . ......ouiei ‘ 7,000 ‘
Accumulated Depreciation ............ ... ... ...

Pay particular attention to the difference between this entry and entry (6) where we
recorded depreciation on factory equipment. In journal entry (6), depreciation on fac-
tory equipment was debited to Manufacturing Overhead and is therefore a product cost.
In journal entry (9) above, depreciation on office equipment is debited to Depreciation
Expense. Depreciation on office equipment is a period expense rather than a product cost.

Finally, assume that advertising was $42,000 and that other selling and administra-
tive expenses in April totaled $8,000. The following entry records these items:

(10)
Advertising Expense. . ... . 42,000
Other Selling and Administrative Expense ............... 8,000
Accounts Payable* ... ... ... 50,000

*Other accounts such as Cash may also be credited

117

© igor terekhov/Alamy




118

Chapter 3

The amounts in entries (8) through (10) are recorded directly into expense
accounts—they have no effect on product costs. The same will be true of any other
selling and administrative expenses incurred during April, including sales commissions,
depreciation on sales equipment, rent on office facilities, insurance on office facilities,
and related costs.

Cost of Goods Manufactured

When a job has been completed, the finished output is transferred from the production
departments to the finished goods warehouse. By this time, the accounting department
will have charged the job with direct materials and direct labor cost, and manufacturing
overhead will have been applied using the predetermined overhead rate. A transfer of
costs is made within the costing system that parallels the physical transfer of goods to
the finished goods warehouse. The costs of the completed job are transferred out of the
Work in Process account and into the Finished Goods account. The sum of all amounts
transferred between these two accounts represents the cost of goods manufactured for
the period.

In the case of Ruger Corporation, remember that Job A was completed during April
and Job B was incomplete at the end of the month. Thus, the following entry transfers the
cost of Job A from Work in Process to Finished Goods:

Finished GOOdS . .. ....oouvii i ‘ 158,000 ‘ ‘
Work in Process. . ... 158,000

The $158,000 represents the completed cost of Job A, as shown on the job cost sheet in

Exhibit 3-5. Because Job A was the only job completed during April, the $158,000 also

represents the cost of goods manufactured for the month.

Because Job B was not completed by the end of the month, its assigned costs will
remain in Work in Process and carry over to the next month. If a balance sheet were pre-
pared at the end of April, the cost accumulated thus far on Job B ($72,000) would appear
in the asset account Work in Process.

Cost of Goods Sold

As completed jobs are shipped to customers, their accumulated costs are transferred
from Finished Goods to Cost of Goods Sold. If an entire job is shipped at one time,
then the entire cost appearing on the job cost sheet is transferred to Cost of Goods Sold.
However, sometimes only a portion of the units involved in a particular job will be
immediately sold. In these situations, the unit product cost must be used to determine
how much product cost should be removed from Finished Goods and charged to Cost
of Goods Sold.

For Ruger Corporation, we will assume 750 of the 1,000 gold medallions in Job A
were shipped to customers by the end of the month for total sales revenue of $225,000.
Because 1,000 units were produced and the total cost of the job from the job cost sheet
was $158,000, the unit product cost was $158. The following journal entries would record
the sale (all sales were on account):

(12)
Accounts Receivable . ...... ... .. . ... 225,000
Sales . 225,000
(13)
Costof Goods Sold. .......... 118,500
Finished Goods .......... ... i 118,500
(750 units x $158 per unit = $118,500)
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Entry (13) completes the flow of costs through the job-order costing system. To
pull the entire Ruger Corporation example together, journal entries (1) through (13) are
summarized in Exhibit 3—6. In addition, Exhibit 3—7 presents the flow of costs through
the accounts in T-account form.
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Use T-accounts to show the
flow of costs in a job-order
costing system.

(1)
Raw Materials . ... ... .. 60,000
AccountsPayable ... ... ... .. 60,000
(2
Work in Process . ... 50,000
Manufacturing Overhead ....... ... ... ... ... ... 2,000
Raw Materials . ... . 52,000
(3
Work in Process . ... 60,000
Manufacturing Overhead ........ ... ... ... ... .. .. 15,000
Salariesand Wages Payable .. ......... ... ... ........ 75,000
(4)
Manufacturing Overhead ....... ... ... ... ... ... 40,000
AccountsPayable . ... ... ... 40,000
(5)
Manufacturing Overhead. ........... ... ... ... ... ... .... 20,000
Property TaxesPayable . ...... ... .. ... ... ... ... ... ... 13,000
Prepaid Insurance ........... .. i 7,000
(6)
Manufacturing Overhead ....... ... .. ... . ... . ... 18,000
Accumulated Depreciation .......... ... ... . . 18,000
(7)
Work in ProCess . ...t 90,000
Manufacturing Overhead ............ ... ... .. ... ...... 90,000
(8
Salaries EXpense .. ... 30,000
Salaries and Wages Payable ........................... 30,000
9)
Depreciation Expense ......... ... . i 7,000
Accumulated Depreciation ............. ... ... ... ... 7,000
(10)
Advertising Expense ........ ... 42,000
Other Selling and Administrative Expense ................. 8,000
AccountsPayable . ... ... .. 50,000
(1)
Finished Goods ... ... .. 158,000
Work in Process ... ... 158,000
(12)
Accounts Receivable ........ ... ... 225,000
SalES L 225,000
(13)
Costof Goods Sold . ... ... 118,500
Finished Goods ....... ... . 118,500

EXHIBIT 3-6
Summary of Journal Entries—Ruger
Corporation
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E

XHIBIT 3-7

Summary of Cost Flows—Ruger Corporation

Accounts Receivable

Accounts Payable

Salaries and Wages Payable

Sales
Bal. XX (12) 225,000
(1) 60,000
(4) 40,000 Cost of Goods Sold
() =l (13) 118,500

Salaries Expense

Bal. XX
(12) 225,000
Prepaid Insurance

Bal. XX

(5) 7,000
Raw Materials

Bal 7,000 | (2) 52,000

(1 60,000

---------------------------------- Property Ta

Bal. 15,000

Work in Process

Bal. 30,000 | (11) 158,000

(2 50,000

(3) 60,000

(7).....80000 | ...

Bal. 72,000

Finished Goods

Bal. 0| (13) 118,500

(1) 158000 | ...

Bal. 39,500

Accumulated Depreciation
Bal. XX
(6) 18,000
9) 7,000
Manufacturing Overhead

(2) 2,000 | (7) 90,000

(3) 15,000

(4) 40,000

(5) 20,000

() ..18000 | ...

ceeo...295000 | 90,000

Bal. 5,000

Explanation of entries:

(1) Raw materials purchased.

(2) Direct and indirect materials issued into production.
(3) Direct and indirect factory labor cost incurred.

(4) Utilities and other factory costs incurred.

(5) Property taxes and insurance incurred on the factory.
(6) Depreciation recorded on factory assets.

(7) Overhead cost applied to Work in Process.

Bal. XX () 30,000

(3) 75,000

) Soeee Depreciation Expense
xes Payable (9) 7,000

Bal 0 Advertising Expense

(5) 13,000

(10) 42,000

Other Selling and
Administrative Expense

(10) 8,000

(8) Administrative salaries expense incurred.
(9) Depreciation recorded on office equipment.
(10) Advertising and other selling and administrative
expense incurred.
(11) Cost of goods manufactured transferred to finished
goods.
(12) Sale of Job A recorded.
(13) Cost of goods sold recorded for Job A.
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Schedules of Cost of Goods Manufactured and Cost of Goods Sold

This section uses the Ruger Corporation example to explain how to prepare sched-
ules of cost of goods manufactured and cost of goods sold as well as an income state-
ment. The schedule of cost of goods manufactured contains three elements of product
costs—direct materials, direct labor, and manufacturing overhead—and it summarizes
the portions of those costs that remain in ending Work in Process inventory and that are
transferred out of Work in Process into Finished Goods. The schedule of cost of goods
sold also contains three elements of product costs—direct materials, direct labor, and
manufacturing overhead—and it summarizes the portions of those costs that remain in
ending Finished Goods inventory and that are transferred out of Finished Goods into Cost
of Goods Sold.

Exhibit 3-8 presents Ruger Corporation’s schedules of cost of goods manufactured
and cost of goods sold. We want to draw your attention to three equations that are embed-
ded within the schedule of cost of goods manufactured. First, the raw materials used in
production are computed using the following equation:

Raw materials Beginning raw

_ Purchases of  Ending raw materials
used in production ~ materials inventory

raw materials inventory

For Ruger Corporation, the beginning raw materials inventory of $7,000 plus the pur-
chases of raw materials of $60,000 minus the ending raw materials inventory of $15,000

LO3-3

Prepare schedules of cost of
goods manufactured and cost
of goods sold and an income
statement.

Cost of Goods Manufactured
Direct materials:

Beginning raw materials inventory ........... ... ... $ 7,000
Add: Purchases of raw materials .................... 60,000
Total raw materials available ........................ 67,000
Deduct: Ending raw materials inventory .............. 15,000
Raw materials used in production ................... 52,000
Deduct: Indirect materials included in manufacturing
overhead . ...ttt 2,000 $ 50,000
Directlabor .. ... ... 60,000
Manufacturing overhead applied to work in process .. ... 90,000
Total manufacturingcosts . ......... ... ... .. ... .. ... 200,000
Add: Beginning work in process inventory .............. 30,000
230,000
Deduct: Ending work in process inventory .............. 72,000
Cost of goods manufactured ............. ... ... ..... $158,000
Cost of Goods Sold
Beginning finished goods inventory ................... $ 0
Add: Cost of goods manufactured . .................... 158,000
Cost of goods available forsale ....................... 158,000
Deduct: Ending finished goods inventory .............. 39,500
Unadjusted cost of goodssold ....................... 118,500
Add: Underapplied overhead ......................... 5,000
Adjusted costofgoodssold . ......................... $123,500

*Note that the underapplied overhead is added to cost of goods sold. If overhead
were overapplied, it would be deducted from cost of goods sold.

EXHIBIT 3-8
Schedules of Cost of Goods
Manufactured and Cost of
Goods Sold
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equals the raw materials used in production of $52,000. Second, the total manufacturing
costs are computed using the following equation:

Total Manufacturing
manufacturing = Direct materials + Direct labor + overhead applied to
costs work in process

For Ruger Corporation, the direct materials of $50,000 plus the direct labor of $60,000
plus the manufacturing overhead applied to work in process of $90,000 equals the
total manufacturing costs of $200,000. Notice, the direct materials used in produc-
tion ($50,000) is included in total manufacturing costs instead of raw materials pur-
chases ($60,000). The direct materials used in production will usually differ from the
amount of raw material purchases when the raw materials inventory balance changes
or indirect materials are withdrawn from raw materials inventory. You should also
make a note that this equation includes manufacturing overhead applied to work in
process rather than actual manufacturing overhead costs. For Ruger Corporation,
its manufacturing overhead applied to work in process of $90,000 is computed by
multiplying the predetermined overhead rate of $6 per machine-hour by the actual
amount of the allocation base recorded on all jobs, or 15,000 machine-hours. The
actual manufacturing overhead costs incurred during the period are not added to the
Work in Process account.

The third equation included in the schedule of cost of goods manufactured relates to
computing the cost of goods manufactured:

Cost of goods Total Beginning work in _ Ending work in
manufactured ~ manufacturing costs = process inventory  process inventory

For Ruger, the total manufacturing costs of $200,000 plus the beginning work in process
inventory of $30,000 minus the ending work in process inventory of $72,000 equals the
cost of goods manufactured of $158,000. The cost of goods manufactured represents the
cost of the goods completed during the period and transferred from Work in Process to
Finished Goods.

The schedule of cost of goods sold shown in Exhibit 3-8 relies on the following
equation to compute the unadjusted cost of goods sold:

Unadjusted cost _ Beginning finished | Cost of goods  Ending finished
of goods sold = goods inventory manufactured goods inventory

The beginning finished goods inventory ($0) plus the cost of goods manufactured ($158,000)
equals the cost of goods available for sale ($158,000). The cost of goods available for sale
($158,000) minus the ending finished goods inventory ($39,500) equals the unadjusted cost
of goods sold ($118,500). Finally, the unadjusted cost of goods sold ($118,500) plus the
underapplied overhead ($5,000) equals adjusted cost of goods sold ($123,500). The next
section of the chapter takes a closer look at why cost of goods sold needs to be adjusted for
the amount of underapplied or overapplied overhead.

Exhibit 3-9 presents Ruger Corporation’s income statement for April. Notice that
the cost of goods sold on this statement is carried over from Exhibit 3—8. The selling
and administrative expenses (which total $87,000) did not flow through the schedules of
cost of goods manufactured and cost of goods sold. Journal entries 8—10 show that these
items were immediately debited to expense accounts rather than being debited to inven-
tory accounts.
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Ruger Corporation
Income Statement
For the Month Ending April 30

SAlES . $225,000
Cost of goods sold ($118,500 + $5,000). ............. 123,500
GroSS Margin .. ..ottt e 101,500
Selling and administrative expenses:
Salaries eXPense. . ... $30,000
Depreciationexpense ............ ..., 7,000
Advertisingexpense. . ... 42,000
Other expense. . ...t 8,000 87,000
Net operatingincome......... ... ... ... .. ... ... ... $ 14,500

EXHIBIT 3-9
Income Statement

Underapplied and Overapplied Overhead—A Closer Look

This section explains how to compute underapplied and overapplied overhead and how
to dispose of any balance remaining in the Manufacturing Overhead account at the end
of a period.

Computing Underapplied and Overapplied Overhead

Because the predetermined overhead rate is established before the period begins and is
based entirely on estimated data, the overhead cost applied to Work in Process will gen-
erally differ from the amount of overhead cost actually incurred. In the case of Ruger
Corporation, for example, the predetermined overhead rate of $6 per machine-hour was
used to apply $90,000 of overhead cost to Work in Process, whereas actual overhead costs
for April proved to be $95,000 (see Exhibit 3-5). The difference between the overhead
cost applied to Work in Process and the actual overhead costs of a period is called either
underapplied overhead or overapplied overhead. For Ruger Corporation, overhead
was underapplied by $5,000 because the applied cost ($90,000) was $5,000 less than the
actual cost ($95,000). If the situation had been reversed and the company had applied
$95,000 in overhead cost to Work in Process while incurring actual overhead cost of only
$90,000, then the overhead would have been overapplied.

What is the cause of underapplied or overapplied overhead? Basically, the method of
applying overhead to jobs using a predetermined overhead rate assumes that actual over-
head costs will be proportional to the actual amount of the allocation base incurred during
the period. If, for example, the predetermined overhead rate is $6 per machine-hour, then
it is assumed that actual overhead costs incurred will be $6 for every machine-hour that is
actually worked. There are at least two reasons why this may not be true. First, much of
the overhead often consists of fixed costs that do not change as the number of machine-
hours incurred goes up or down. Second, spending on overhead items may or may not be
under control. If individuals who are responsible for overhead costs do a good job, those
costs should be less than were expected at the beginning of the period. If they do a poor
job, those costs will be more than expected.

To illustrate these concepts, suppose that two companies—Turbo Crafters and
Black & Howell—have prepared the following estimated data for the coming year:

Turbo Crafters

Allocationbase ....... .. .. . Machine-hours
Estimated manufacturing overhead cost(@)............ $300,000
Estimated total amount of the allocation base (b) ... .... 75,000 machine-hours

Predetermined overhead rate (@) = (b). . ............... $4 per machine-hour

LO3-4

Compute underapplied or
overapplied overhead cost
and prepare the journal
entry to close the balance in
Manufacturing Overhead to
the appropriate accounts.

Black & Howell

Direct materials cost
$120,000
$80,000 direct materials cost
150% of direct materials cost
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Note that when the allocation base is dollars (such as direct materials cost in the case
of Black & Howell) the predetermined overhead rate is expressed as a percentage of the
allocation base. When dollars are divided by dollars, the result is a percentage.

Now assume that because of unexpected changes in overhead spending and unit
sales, the actual overhead cost incurred and the actual amount of the allocation base used
during the year in each company are as follows:

Turbo Crafters Black & Howell
Actual manufacturing overhead cost................... $290,000 $130,000
Actual total amount of the allocationbase .............. 68,000 machine-hours $90,000 direct materials cost

Given this actual data and each company’s predetermined overhead rate, the manufac-
turing overhead applied to Work in Process during the year would be computed as follows:

Turbo Crafters Black & Howell
Predetermined overheadrate(@)................... $4 per machine-hour 150% of direct materials cost
Actual total amount of the allocation base (b) ........ 68,000 machine-hours $90,000 direct materials cost
Manufacturing overhead applied (@) x () .. .......... $272,000 $135,000

This results in underapplied and overapplied overhead as shown below:

Turbo Crafters Black & Howell

Actual manufacturing overhead cost............. $290,000 $130,000
Manufacturing overhead applied . ............... 272,000 135,000
Underapplied (overapplied) manufacturing

overhead ............c i $ 18,000 $ (5,000)

For Turbo Crafters, the overhead cost applied to Work in Process of $272,000 is less
than the actual overhead cost for the year of $290,000; therefore, overhead is underap-
plied by $18,000.

For Black & Howell, the overhead cost applied to Work in Process of $135,000 is
greater than the actual overhead cost for the year of $130,000, so overhead is overapplied
by $(5,000).

A summary of these concepts is presented in Exhibit 3—10.

EXHIBIT 3-10 At the beginning of the period:
Summary of Overhead Concepts

Estlm?tef tgtal . Estlmatfdft;)t;tal Predetarsia
manufacturing o amourj of the = overheatis
overhead cost allocation base

During the period:

Bredetal . Actual total amount of the Total
e ier?'nf X | allocation base incurred = manufacturing
OVErMC R during the period overhead applied
At the end of the period:
Actual total Total Underapplied
manufacturing _ manufacturing — (overapplied)

overhead cost overhead applied overhead
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Disposition of Underapplied or Overapplied Overhead Balances

The Turbo Crafters and Black & Howell examples demonstrate one way to calculate
underapplied or overapplied overhead. However, another equivalent method of determin-
ing the amount of underapplied or overapplied overhead is to properly analyze the Manu-
facturing Overhead T-account. Explaining this second method also enables us to discuss
the topic of preparing a journal entry to dispose of underapplied or overapplied overhead
for financial reporting purposes.

If we return to the Ruger Corporation example and look at the Manufacturing
Overhead T-account in Exhibit 3-7, you will see that there is a debit balance of $5,000.
Remember that debit entries to this account represent actual overhead costs, whereas
credit entries represent applied overhead costs. In this case, the applied overhead costs
(the credits) are less than the actual overhead costs (the debits) by $5,000—hence, the
debit balance indicates that manufacturing overhead is underapplied. In other words, if
there is a debit balance in the Manufacturing Overhead account of X dollars, then the
overhead is underapplied by X dollars. On the other hand, if there is a credit balance
in the Manufacturing Overhead account of Y dollars, then the overhead is overapplied
by Y dollars.

Once we have quantified the amount of underapplied or overapplied overhead, the
corresponding amount remaining in the Manufacturing Overhead account at the end of a
period must be disposed of in one of two ways:

1. It can be closed to Cost of Goods Sold.
2. It can be closed proportionally to Work in Process, Finished Goods, and Cost of
Goods Sold.

Closed to Cost of Goods Sold Closing the balance in Manufacturing Overhead to
Cost of Goods Sold is the simpler of the two methods. In the Ruger Corporation example,
the entry to close the $5,000 of underapplied overhead to Cost of Goods Sold is:

Cost of Goods SOId. .. ..o ‘ 5,000 ‘

Manufacturing Overhead. ........ ... .. ... .. .. ... 5,000‘

Note that because the Manufacturing Overhead account has a debit balance, Manufactur-
ing Overhead must be credited to close out the account. This has the effect of increasing
April’s Cost of Goods Sold by $5,000 as shown below:

Unadjusted cost of goods sold [from entry (13)] ........... $118,500
Add underapplied overhead [from entry (14)] ............. 5,000
Adjusted costofgoodssold . .............. ... .......... $123,500

Ruger Corporation’s adjusted cost of goods sold of $123,500 as shown here agrees with
the company’s income statement that was presented earlier in Exhibit 3-9.

Keep in mind that unadjusted cost of goods sold is based on the amount of manu-
facturing overhead cost applied to jobs, not the amount of actual manufacturing over-
head cost incurred. So, when overhead is underapplied it means two things—not enough
overhead cost was applied to jobs and the cost of goods sold is understated. Adding the
underapplied overhead to the cost of goods sold corrects this understatement.

Closed Proportionally to Work in Process, Finished Goods, and Cost of
Goods Sold Closing underapplied or overapplied overhead proportionally to Work
in Process, Finished Goods, and Cost of Goods Sold is more accurate than closing
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the entire balance into Cost of Goods Sold; however, it is also more complex. We’ll
explain the proportional allocation of underapplied or overapplied overhead using a
three-step process.

The first step is to take the total overhead cost applied to production during the
period and break it into three pieces—the portion included in Work in Process at the
end of the period, the portion included in Finished Goods at the end of the period, and
the portion applied to Cost of Goods Sold during the period. The second step is to state
each of these three amounts as a percent of the total overhead cost applied to produc-
tion during the period. The third step is to derive the amounts needed for the journal
entry by multiplying the percentages from step two by the amount of underapplied or
overapplied overhead.

Exhibit 3—11 illustrates this three-step process for Ruger Corporation. As you may
remember, Ruger worked on only two jobs in April—Job A and Job B. Job A consisted of

EXHIBIT 3-11

Ruger Corporation: Closing
Underapplied Overhead
Proportionally to Work in Process,
Finished Goods, and Cost of
Goods Sold

Manufacturing Overhead
Applied to Production
$90,000
Manufacturing Overhead Manufacturing Overhead
Step 1 Applied to Job A Applied to Job B
$60,000 $30,000
Finished Cost of Work in
Goods Goods Sold Process
$15,000 $45,000 $30,000
+ $90,000 + $90,000 + $90,000
Step 2 ‘ * *
16.67% 50.00% 33.33%
x $5,000 % $5,000 x $5,000
Step 3 ‘ ‘ ‘
$833.50 $2,500.00 $1,666.50
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1,000 gold medallions, 750 of which were sold to customers and 250 of which remained
in Finished Goods at the end of the month. Job B consisted of 10,000 silver medallions
and it was incomplete at the end of April.

In step one of Exhibit 3—11, Ruger takes its total manufacturing overhead applied to
production from Exhibit 3-5 ($90,000) and splits it between Job A ($60,000) and Job B
($30,000). Because Job B was incomplete at the end of April, all of its applied overhead
cost ($30,000) resides in Work in Process at the end of the month, whereas the $60,000 of
overhead cost applied to Job A needs to be split into two accounts. A total of 25% of Job
A’s gold medallions (= 250 + 1,000) were in Finished Goods at the end of April; there-
fore, 25% of Job A’s applied overhead cost, or $15,000 (= $60,000 X 25%), also remains
in Finished Goods. Similarly, 75% of Job A’s gold medallions (= 750 + 1,000) were sold
during April; thus, 75% of Job A’s applied overhead cost, or $45,000 (= $60,000 X 75%),
is included in Cost of Goods Sold.

In step 2 of Exhibit 3—11, the amounts of applied overhead cost in Work in Pro-
cess ($30,000), Finished Goods ($15,000), and Cost of Goods Sold ($45,000) are each
stated as a percent of the total manufacturing overhead cost applied to production during
the period ($90,000). In other words, 33.33% of the period’s total applied overhead cost
resides in Work in Process at the end of April. Similarly, 16.67% of the total remains in
Finished Goods and 50% is included in Cost of Goods Sold.

Step 3 from Exhibit 3—11 uses the percentages from step 2 to proportionally allo-
cate the $5,000 of underapplied overhead to Work in Process, Finished Goods, and
Cost of Goods Sold. Work in Process is allocated $1,666.50 of underapplied over-
head, whereas Finished Goods and Cost of Goods Sold are allocated $833.50 and
$2,500, respectively. Using these dollar amounts, the journal entry would be recorded
as follows:

WorkinProcess. ... 1,666.50

Finished Goods ............ ... ... 833.50

CostofGoods Sold. .......... .. ... ... 2,500.00
Manufacturing Overhead. .. ................... 5,000.00

Note that the $5,000 credit to Manufacturing Overhead ensures that this account con-
cludes the month with a zero balance. Furthermore, it bears emphasizing that if Ruger’s
overhead had been overapplied rather than underapplied, the entry above would have
been just the reverse. The Manufacturing Overhead account would have had a credit bal-
ance, thus necessitating a reversal of the debits and credits shown above.

Comparing the Two Methods for Disposing of Underapplied
or Overapplied Overhead

Closing the underapplied or overapplied overhead to Work in Process, Finished Goods,
and Cost of Goods Sold is more accurate than the simpler approach of closing it out to
Cost of Goods Sold. For example, the simpler approach overstates Ruger Corporation’s
Cost of Goods Sold by $2,500 (= $5,000 — $2,500) and understates its net operating
income by the same amount.

A General Model of Product Cost Flows

Exhibit 3-12 presents a T-account model of the flow of manufacturing costs in a job-
order costing system. This model can be very helpful in understanding how manufactur-
ing costs flow through a normal costing system and finally end up as Cost of Goods Sold
on the income statement.
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EXHIBIT 3-12

A General Model of Cost Flows (Using Normal Costing)

Raw Materials

Debited for the
cost of materials
purchased

Credited for direct
materials added to =
Work in Process

Credited for indirect
materials added to
g LTS Debited for the
Overhead L Cost of direct

] —g- Mmaterials, direct

Work in Process

Credited for the
cost of goods
manufactured

Salaries and Wages Payable

= |abor, and
manufacturing

) ; overhead applied
Credited for direct

labor added to - i
Work in Process

Finished Goods

Credited for in-

Manufacturing Overhead

Debited for actual
g OVerhead costs
incurred

Underapplied
overhead cost

direct labor added Debited for the | Credited for the
to Manufacturing cost of goods | cost of goods
Overned manufactured sold
1 |

Cost of Goods Sold
Credited for over- Debited for
head co§t applied the cost of
to Work in Process goods sold

Overapplied
overhead cost

I Summary

Perhaps the most important concept to understand in this chapter is the flow of costs for manufac-
turers. Raw materials purchased from suppliers are stored in raw materials inventory until requisi-
tioned for use in production. Direct materials are added to work in process along with direct labor
and applied overhead. Once units of production are complete, their manufacturing costs are trans-
ferred from Work in Process to Finished Goods. When units of production are sold their associated
costs are transferred from Finished Goods to Cost of Goods Sold on the income statement. Selling
and administrative expenses are not attached to units of production. Instead, they are recorded as
expenses on the income statement as incurred.

Manufacturing overhead costs are applied to jobs using a predetermined overhead rate.
Because the predetermined overhead rate is based on estimates, the actual overhead cost incurred
during a period may be more or less than the amount of overhead cost applied to production.
Such a difference is referred to as underapplied or overapplied overhead. The underapplied or
overapplied overhead for a period can be either closed out to Cost of Goods Sold or closed pro-
portionally to Work in Process, Finished Goods, and Cost of Goods Sold. When overhead is
underapplied, manufacturing overhead costs have been understated and therefore inventories and/
or cost of goods sold must be adjusted upwards. When overhead is overapplied, manufacturing
overhead costs have been overstated and therefore inventories and/or cost of goods sold must be
adjusted downwards.
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Review Problem: The Flow of Costs in a Job-Order Costing System I

Hogle Corporation is a manufacturer that uses job-order costing. On January 1, the company’s
inventory balances were as follows:

Raw materials. ...................... $20,000
Work in process. .................... $15,000
Finishedgoods ..................... $30,000

The company applies overhead cost to jobs on the basis of machine-hours worked. For the
current year, the company’s predetermined overhead rate was based on a cost formula that esti-
mated $450,000 of total manufacturing overhead for an estimated activity level of 75,000 machine-
hours. The following transactions were recorded for the year:

a. Raw materials were purchased on account, $410,000.

b. Raw materials were used in production, $380,000 ($360,000 direct materials and $20,000
indirect materials).

c. The following costs were accrued for employee services: direct labor, $75,000; indirect labor,

$110,000; sales commissions, $90,000; and administrative salaries, $200,000.

Sales travel costs (on account) were $17,000.

Utility costs (on account) in the factory were $43,000.

Advertising costs (on account) were $180,000.

Depreciation was recorded for the year, $350,000 (80% relates to factory assets, and 20%

relates to selling and administrative assets).

Insurance expired during the year, $10,000 (70% relates to factory operations, and the remain-

ing 30% relates to selling and administrative activities).

i. Manufacturing overhead was applied to production. Due to greater than expected demand for
its products, the company worked 80,000 machine-hours on all jobs during the year.

j. Jobs costing $900,000 to manufacture according to their job cost sheets were completed
during the year.

k. Jobs were sold on account to customers during the year for a total of $1,500,000. The jobs cost
$870,000 to manufacture according to their job cost sheets.

Q@ -0 &
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Required:

1. Prepare journal entries to record the preceding transactions.

2. Post the entries in (1) above to T-accounts (don’t forget to enter the beginning balances in the
inventory accounts).

3. Is Manufacturing Overhead underapplied or overapplied for the year? Prepare a journal entry
to close any balance in the Manufacturing Overhead account to Cost of Goods Sold. Do not
allocate the balance between Work in Process, Finished Goods, and Cost of Goods Sold.

4. Prepare an income statement for the year.

Solution to Review Problem

1. a. RawMaterials ........ ... ... . .. 410,000
Accounts Payable. ......... ... ... ... . L .. 410,000

b. Workin Process. .. ......... i 360,000

Manufacturing Overhead . . . ......... ... .. .. ... ..... 20,000
Raw Materials ........... ... ... .. . . ... 380,000

C. Workin Process. . ..... ... 75,000

Manufacturing Overhead . . . ........... ... ... ... ..... 110,000

Sales Commissions Expense . ......................... 90,000

Administrative Salaries Expense ... .................... 200,000
Salaries and Wages Payable. .. ...................... 475,000

d. Sales Travel Expense .. ..., 17,000
Accounts Payable. .. ......... .. ... .. .. ., 17,000

e. Manufacturing Overhead . . ........... .. ... .. ... ... ... 43,000
Accounts Payable. .. ......... .. .. .. . L 43,000

f. Advertising Expense .. ........... ... .. i 180,000

Accounts Payable. .. ......... .. ... .. .. .., 180,000
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g. Manufacturing Overhead . . .......................... 280,000

Depreciation Expense .. ......... .. .. . .. ... 70,000
Accumulated Depreciation. .. .................... 350,000

h. Manufacturing Overhead . .. ............ ... ... ... ... 7,000

Insurance Expense . . ....... .. ... ... L. 3,000
Prepaid Insurance. . ........ ... ... ... L. 10,000

L. The predetermined overhead rate for the year is computed as follows:

Predetermined _ Estimated total manufacturing overhead cost
overhead rate ~ Estimated total amount of the allocation base

_ $450,000
~ 75,000 machine-hours

= $6 per machine-hour

Based on the 80,000 machine-hours actually worked during the year, the company applied
$480,000 in overhead cost to production: $6 per machine-hour x 80,000 machine-hours =
$480,000. The following entry records this application of overhead cost:

Work in Process . . ....... ..o 480,000
Manufacturing Overhead . . ........................ 480,000
j- Finished Goods . ......... ... .. .. i 900,000
Workin Process . . ... 900,000
k. AccountsReceivable .............. ... .. ... .. ...... 1,500,000
SaleS. .o 1,500,000
Costof Goods Sold . ........ .. ... . . 870,000
Finished Goods . .......... ... ... . . ... 870,000
2.
Accounts Receivable Manufacturing Overhead Sales
(k) 1,500,000 ‘ (b) 20,000 | (i) 480,000 (k) 1,500,000
() 110,000
. (e 43,000 Cost of Goods Sold
Prepaid !nsurance Q) 280,000
‘ - 10,000 ()R 7000 | () 870,000
’ cee....B80000 ) . 480,000
Bal. 20,000 Sales Commissions Expense
Raw Materials
. (c) 90,000
Bal. 20,000 | (b) 380,000 Accumulated Depreciation
@. - 4_1_0_909 .................... 350.000 Administrative Salaries Expense
Bal. 50,000 @ :

(© 200,000 ‘

Work in Process Accounts Payable

Sales Travel Expense

410,
Bal. 15000 | () 900,000 EZ)) oo g 17000
(b) 360,000 © 43.000 S '
(© 75,000 '
() 480000 | ) U000 Advertising Expense
Bal 30,000
Salaries and Wages Payable (f) 180,000
Finished Goods (c) 475,000 Depreciation Expense
Bal. 30,000 | ( 870,000 ) 70,000
W _....800000 | ...
Bal 60,000 Insurance Expense
(h) 3,000
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3. Manufacturing overhead is overapplied for the year. The entry to close it out to Cost of Goods
Sold is as follows:

Manufacturing Overhead . . ......... .. ... .. ... .. ... ..... 20,000
Costof Goods Sold . ....... ... .. 20,000

Hogle Corporation
Income Statement
For the Year Ended December 31

Sales . $1,500,000
Cost of goods sold ($870,000 — $20,000) ............. 850,000
GroSS Margin . ..ottt e e 650,000
Selling and administrative expenses:

Sales commissions exXpense. . ..., $ 90,000

Administrative salaries expense. .................... 200,000

Sales travelexpense ........ ... ..., 17,000

Advertising expense. ....... ... i 180,000

Depreciation expense ..., 70,000

INSUranNce exXpPense . .......vvi i 3,000 560,000
Net operatingincome. ......... ... ... . .. $ 90,000

Absorption costing A costing method that includes all manufacturing costs—direct materials,
direct labor, and both variable and fixed manufacturing overhead—in unit product costs.
(p. 111)

Allocation base A measure of activity such as direct labor-hours or machine-hours that is used to
assign costs to cost objects. (p. 111)

Cost of goods manufactured The manufacturing costs associated with units of product that were
finished during the period. (p. 112)

Finished goods Units of product that have been completed but not yet sold to customers. (p. 112)

Job cost sheet A form that records the direct materials, direct labor, and manufacturing overhead
cost charged to a job. (p. 111)

Job-order costing A costing system used in situations where many different products, jobs, or
services are produced each period. (p. 111)

Normal costing A costing system in which overhead costs are applied to a job by multiplying a pre-
determined overhead rate by the actual amount of the allocation base incurred by the job (p. 111).

Overapplied overhead A credit balance in the Manufacturing Overhead account that occurs
when the amount of overhead cost applied to Work in Process exceeds the amount of overhead
cost actually incurred during a period. (p. 123)

Overhead application The process of assigning overhead cost to specific jobs. (p. 111)

Predetermined overhead rate A rate used to charge manufacturing overhead cost to jobs that is
established in advance for each period. It is computed by dividing the estimated total manu-
facturing overhead cost for the period by the estimated total amount of the allocation base for
the period. (p. 111)

Raw materials Any materials that go into the final product. (p. 111)

Schedule of cost of goods manufactured A schedule that contains three elements of product
costs—direct materials, direct labor, and manufacturing overhead—and that summarizes the
portions of those costs that remain in ending Work in Process inventory and that are trans-
ferred out of Work in Process into Finished Goods. (p. 121)

Schedule of cost of goods sold A schedule that contains three elements of product costs—direct
materials, direct labor, and manufacturing overhead—and that summarizes the portions of
those costs that remain in ending Finished Goods inventory and that are transferred out of
Finished Goods into Cost of Goods Sold. (p. 121)

Underapplied overhead A debit balance in the Manufacturing Overhead account that occurs
when the amount of overhead cost actually incurred exceeds the amount of overhead cost
applied to Work in Process during a period. (p. 123)

Work in process Units of product that are only partially complete and will require further work
before they are ready for sale to the customer. (p. 111)
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I Questions

3-1 What is the link that connects the schedule of cost of goods manufactured to the schedule
of cost of goods sold?

3-2 What account is credited when overhead cost is applied to Work in Process? Would you
expect the amount of overhead applied for a period to equal the actual overhead costs of
the period? Why or why not?

3-3  What is underapplied overhead? Overapplied overhead? What disposition is made of
these amounts at the end of the period?

3-4 Provide two reasons why overhead might be underapplied in a given year.

3-5 What adjustment is made for underapplied overhead on the schedule of cost of goods
sold? What adjustment is made for overapplied overhead?

3-6 How do you compute the raw materials used in production?

3-7 How do you compute the total manufacturing costs within a schedule of cost of goods
manufactured?

3-8 How do you compute the cost of goods manufactured?

3-9 How do you compute the unadjusted cost of goods sold?

3-10 How do direct labor costs flow through a job-order costing system?

I Applying Excel

LO3-1, LO3-4 The Excel worksheet form that appears below is to be used to recreate part of the example relating
to Turbo Crafters that appears earlier in the chapter. Download the workbook containing this form
from Connect, where you will also receive instructions about how to use this worksheet form.

A . B c | oH

1 |Chapter 3: Applying Excel

2

3 Data

4 Allocation base Machine-hours

5 |Estimated manufacturing overhead cost 5300,000

& Estimated total amount of the allocation base 75,000 machine-hours

7 Actual manufacturing overhead cost $290,000

8 |Actual total amount of the allocation base 68,000 machine-hours

3

10 |Enter a formula into each of the cells marked with a ? below

11 4
12 | Computation of the predetermined overhead rate

13 |Estimated manufacturing overhead cost ?

14 Estimated total amount of the allocation base ? machine-hours
15 Predetermined overhead rate ? per machine-hour
16

17 Computation of underapplied or overapplied manufacturing overhead

18 Actual manufacturing overhead cost Y

19 ‘Manufacturing overhead cost applied to Work in Process during the year:

20 Predetermined overhead rate ? per machine-hour
21 Actual total amount of the allocation base ? machine-hours
22 | Manufacturing overhead applied ?

23 \Underapplied (overapplied) manufacturing overhead g

24

4 4 » ¥ | Chapter3Form  Filedin Chapter 3Form .~ Chapter 3 Formulas
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You should proceed to the requirements below only after completing your worksheet.

Required:

1. Check your worksheet by changing the estimated total amount of the allocation base in the Data
area to 60,000 machine-hours, keeping all of the other data the same as in the original example. If
your worksheet is operating properly, the predetermined overhead rate should now be $5.00 per
machine-hour. If you do not get this answer, find the errors in your worksheet and correct them.

How much is the underapplied (overapplied) manufacturing overhead? Did it change?

Why or why not?
2. Determine the underapplied (overapplied) manufacturing overhead for a different company
with the following data:
Allocationbase .......... ... .. . i Machine-hours
Estimated manufacturing overhead cost. ............. $100,000
Estimated total amount of the allocation base......... 50,000 machine-hours
Actual manufacturing overhead cost................. $90,000
Actual total amount of the allocationbase ............ 40,000 machine-hours

3. What happens to the underapplied (overapplied) manufacturing overhead from part (2) if the
estimated total amount of the allocation base is changed to 40,000 machine-hours and every-
thing else remains the same? Why is the amount of underapplied (overapplied) manufacturing
overhead different from part (2)?

4. Change the estimated total amount of the allocation base back to 50,000 machine-hours so that
the data look exactly like they did in part (2). Now change the actual manufacturing overhead
cost to $100,000. What is the underapplied (overapplied) manufacturing overhead now? Why
is the amount of underapplied (overapplied) manufacturing overhead different from part (2)?

mconnect  The Foundational 15 |

Bunnell Corporation is a manufacturer that uses job-order costing. On January 1, the company’s ~ LO3-1, LO3-2,

inventory balances were as follows: LO3-3,L03-4
Raw materials. ...................... $40,000
WoOrk in process. .............oouui.. $18,000
Finishedgoods ..................... $35,000

The company applies overhead cost to jobs on the basis of direct labor-hours. For the current
year, the company’s predetermined overhead rate of $16.25 per direct labor-hour was based on a
cost formula that estimated $650,000 of total manufacturing overhead for an estimated activity
level of 40,000 direct labor-hours. The following transactions were recorded for the year:

a. Raw materials were purchased on account, $510,000.

b. Raw materials used in production, $480,000. All of of the raw materials were used as direct
materials.

c. The following costs were accrued for employee services: direct labor, $600,000; indirect
labor, $150,000; selling and administrative salaries, $240,000.

d. Incurred various selling and administrative expenses (e.g., advertising, sales travel costs, and
finished goods warehousing), $367,000.

e. Incurred various manufacturing overhead costs (e.g., depreciation, insurance, and utilities),
$500,000.

f.  Manufacturing overhead cost was applied to production. The company actually worked 41,000
direct labor-hours on all jobs during the year.

2. Jobs costing $1,680,000 to manufacture according to their job cost sheets were completed dur-
ing the year.

h. Jobs were sold on account to customers during the year for a total of $2,800,000. The jobs cost
$1,690,000 to manufacture according to their job cost sheets.

Required:
1. What is the journal entry to record raw materials used in production?
2. What is the ending balance in Raw Materials?
3. What is the journal entry to record the labor costs incurred during the year?
4. What is the total amount of manufacturing overhead applied to production during the year?
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What is the total manufacturing cost added to Work in Process during the year?

What is the journal entry to record the transfer of completed jobs that is referred to in item g above?

What is the ending balance in Work in Process?

What is the total amount of actual manufacturing overhead cost incurred during the year?

Is manufacturing overhead underapplied or overapplied for the year? By how much?

10. What is the cost of goods available for sale during the year?

11. What is the journal entry to record the cost of goods sold referred to in item h above?

12. What is the ending balance in Finished Goods?

13. Assuming that the company closes its underapplied or overapplied overhead to Cost of Goods
Sold, what is the adjusted cost of goods sold for the year?

14. What is the gross margin for the year?

15. What is the net operating income for the year?

GO NCA
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I Exercises

EXERCISE 3-1 Prepare Journal Entries LO3-1

Larned Corporation recorded the following transactions for the just completed month.

a.  $80,000 in raw materials were purchased on account.

b. $71,000 in raw materials were used in production. Of this amount, $62,000 was for direct
materials and the remainder was for indirect materials.

c. Total labor wages of $112,000 were paid in cash. Of this amount, $101,000 was for direct
labor and the remainder was for indirect labor.

d. Depreciation of $175,000 was incurred on factory equipment.

Required:
Record the above transactions in journal entries.

EXERCISE 3-2 Prepare T-Accounts LO3-2, LO3-4

Jurvin Enterprises recorded the following transactions for the just completed month. The company

had no beginning inventories.

a.  $94,000 in raw materials were purchased for cash.

b.  $89,000 in raw materials were used in production. Of this amount, $78,000 was for direct
materials and the remainder was for indirect materials.

c. Total labor wages of $132,000 were incurred and paid. Of this amount, $112,000 was for
direct labor and the remainder was for indirect labor.

d. Additional manufacturing overhead costs of $143,000 were incurred and paid.

e. Manufacturing overhead of $152,000 was applied to production using the company’s prede-
termined overhead rate.

f.  All of the jobs in process at the end of the month were completed.

g.  All of the completed jobs were shipped to customers.

h.  Any underapplied or overapplied overhead for the period was closed to Cost of Goods Sold.

Required:
1. Post the above transactions to T-accounts.
2. Determine the adjusted cost of goods sold for the period.

EXERCISE 3-3 Schedules of Cost of Goods Manufactured and Cost of Goods Sold LO3-3
Primare Corporation has provided the following data concerning last month’s manufacturing operations.

Purchases of raw materials . ........ ... .. i $30,000
Indirect materials included in manufacturing overhead ............. $5,000
DiIreCt IabOr. . .o oo $58,000
Manufacturing overhead applied to work in process ............... $87,000
Underapplied overhead. ........ ... ... .. i $4,000
Inventories Beginning Ending
Raw materials. ................ ... ... $12,000  $18,000
WOrK in proCess. .........coouviiiiinnn.. $56,000 $65,000

Finished goods . ....................... $35,000  $42,000
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Required:

1. Prepare a schedule of cost of goods manufactured for the month.

2. Prepare a schedule of cost of goods sold for the month. Assume the underapplied or overap-
plied overhead is closed to Cost of Goods Sold.

EXERCISE 3-4 Underapplied and Overapplied Overhead LO3-4
Osborn Manufacturing uses a predetermined overhead rate of $18.20 per direct labor-hour. This
predetermined rate was based on a cost formula that estimates $218,400 of total manufacturing
overhead for an estimated activity level of 12,000 direct labor-hours.

The company actually incurred $215,000 of manufacturing overhead and 11,500 direct labor-
hours during the period.

Required:
1. Determine the amount of underapplied or overapplied manufacturing overhead for the
period.

2. Assume that the company’s underapplied or overapplied overhead is closed to Cost of Goods
Sold. Would the journal entry to dispose of the underapplied or overapplied overhead increase
or decrease the company’s gross margin? By how much?

EXERCISE 3-5 Journal Entries and T-accounts LO3-1, LO3-2

The Polaris Company uses a job-order costing system. The following transactions occurred in

October:

a. Raw materials purchased on account, $210,000.

b. Raw materials used in production, $190,000 ($178,000 direct materials and $12,000 indirect
materials).

c. Accrued direct labor cost of $90,000 and indirect labor cost of $110,000.

d. Depreciation recorded on factory equipment, $40,000.

e. Other manufacturing overhead costs accrued during October, $70,000.

f.  The company applies manufacturing overhead cost to production using a predetermined rate
of $8 per machine-hour. A total of 30,000 machine-hours were used in October.

g.  Jobs costing $520,000 according to their job cost sheets were completed during October and
transferred to Finished Goods.

h. Jobs that had cost $480,000 to complete according to their job cost sheets were shipped to
customers during the month. These jobs were sold on account at 25% above cost.

Required:

1. Prepare journal entries to record the transactions given above.

2. Prepare T-accounts for Manufacturing Overhead and Work in Process. Post the relevant trans-
actions from above to each account. Compute the ending balance in each account, assuming
that Work in Process has a beginning balance of $42,000.

EXERCISE 3-6 Schedules of Cost of Goods Manufactured and Cost of Goods Sold; Income

Statement LO3-3

The following data from the just completed year are taken from the accounting records of Mason
Company:

SaleS .o $524,000
Direct 1abor Cost ..ot $70,000
Raw material purchases............ ... ... ....... $118,000
Selling EXPENSES . . .\ttt $140,000
Administrative expenses . .......... .. i $63,000
Manufacturing overhead applied to work in process . . .. $90,000
Actual manufacturing overhead costs................. $80,000
Inventories Beginning Ending
Raw materials. . ..................... $7,000 $15,000
Work in process. ..........ooouii.. $10,000 $5,000

Finished goods ..................... $20,000 $35,000
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Required:

1. Prepare a schedule of cost of goods manufactured. Assume all raw materials used in produc-
tion were direct materials.

2. Prepare a schedule of cost of goods sold. Assume that the company’s underapplied or overap-
plied overhead is closed to Cost of Goods Sold.

3. Prepare an income statement.

EXERCISE 3-7 Applying Overhead; Cost of Goods Manufactured LO3-3, LO3-4

The following cost data relate to the manufacturing activities of Chang Company during the just
completed year:

Manufacturing overhead costs incurred:

Indirect materials. . ... ...t $ 15,000
Indirect labor .. ... 130,000
Property taxes, factory . . ... 8,000
Utilities, factory ... ..o 70,000
Depreciation, factory . ... ... 240,000
Insurance, factory .. ... 10,000
Total actual manufacturing overhead costsincurred .................. $473,000
Other costs incurred:
Purchases of raw materials (both direct and indirect). ................. $400,000
Direct 1abor COSt . ..ottt e $60,000
Inventories:
Raw materials, beginning. .. .......ooutiiiii $20,000
Raw materials, ending ... .......oiiuriiiii $30,000
Work in process, beginning. . .......... $40,000
Work in process, ending . ......ooiiii i $70,000

The company uses a predetermined overhead rate of $25 per machine-hour to apply overhead cost
to jobs. A total of 19,400 machine-hours were used during the year.

Required:
1. Compute the amount of underapplied or overapplied overhead cost for the year.
2. Prepare a schedule of cost of goods manufactured for the year.

EXERCISE 3-8 Applying Overhead; Journal Entries; Disposing of Underapplied or Overapplied
Overhead LO3-1, LO3-2, LO3-4

The following information is taken from the accounts of Latta Company. The entries in the
T-accounts are summaries of the transactions that affected those accounts during the year.

Manufacturing Overhead Work in Process
@ - CUCUR N . S<C00 5L 1000 || () (RS
Bal. 70,000 260,000
85,000
L 390,000 | ..
Bal 40,000
Finished Goods Cost of Goods Sold
Bal. 50,000 | (d) 640,000 (d) 640,000
e 710,000 | .
Bal. 120,000

The overhead that had been applied to production during the year is distributed among Work
in Process, Finished Goods, and Cost of Goods Sold as of the end of the year as follows:
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Work in Process, ending ..............ccooveeo.... $ 19,500
Finished Goods, ending.............. ... ... ... ... 58,500
Costof Goods Sold. .........cooo i 312,000
Overhead applied . ... $390,000

For example, of the $40,000 ending balance in Work in Process, $19,500 was overhead that had
been applied during the year.

Required:

1. Identify reasons for entries (a) through (d).

2. Assume that the underapplied or overapplied overhead is closed to Cost of Goods Sold. Pre-
pare the necessary journal entry.

3. Assume that the underapplied or overapplied overhead is closed proportionally to Work in
Process, Finished Goods, and Cost of Goods Sold. Prepare the necessary journal entry. Pro-
vide supporting computations.

EXERCISE 3-9 Applying Overhead; T-accounts; Journal Entries LO3-1, LO3-2, LO3-4

Harwood Company uses a job-order costing system that applies overhead cost to jobs on the basis
of machine-hours. The company’s predetermined overhead rate of $2.40 per machine-hour was
based on a cost formula that estimates $192,000 of total manufacturing overhead for an estimated
activity level of 80,000 machine-hours.

Required:
1. Assume that during the year the company works only 75,000 machine-hours and incurs the
following costs in the Manufacturing Overhead and Work in Process accounts:

Manufacturing Work in
Overhead Process
(Maintenance) 21,000 | ? (Direct materials) 710,000
(Indirect materials) 8,000 (Direct labor) 90,000
(Indirect labor) 60,000 (Overhead) ?
(Utilities) 32,000
(Insurance) 7,000
(Depreciation) 56,000

Copy the data in the T-accounts above onto your answer sheet. Compute the amount of over-
head cost that would be applied to Work in Process for the year and make the entry in your
T-accounts.

2. Compute the amount of underapplied or overapplied overhead for the year and show the bal-
ance in your Manufacturing Overhead T-account. Prepare a journal entry to close the com-
pany’s underapplied or overapplied overhead to Cost of Goods Sold.

3. Explain why the manufacturing overhead was underapplied or overapplied for the year.

EXERCISE 3-10 Applying Overhead; Journal Entries; T-accounts LO3-1, LO3-2

Dillon Products manufactures various machined parts to customer specifications. The company

uses a job-order costing system and applies overhead cost to jobs on the basis of machine-hours.

At the beginning of the year, the company used a cost formula to estimate that it would incur

$4.,800,000 in manufacturing overhead cost at an activity level of 240,000 machine-hours.

The company spent the entire month of January working on a large order for 16,000 custom-
made machined parts. The company had no work in process at the beginning of January. Cost data
relating to January follow:

Raw materials purchased on account, $325,000.

Raw materials used in production, $290,000 (80% direct materials and 20% indirect materials).

Labor cost accrued in the factory, $180,000 (one-third direct labor and two-thirds indirect labor).

Depreciation recorded on factory equipment, $75,000.

Other manufacturing overhead costs incurred on account, $62,000.

Manufacturing overhead cost was applied to production on the basis of 15,000 machine-hours

actually worked during the month.

g.  The completed job for 16,000 custom-made machined parts was moved into the finished
goods warehouse on January 31 to await delivery to the customer. (In computing the dollar
amount for this entry, remember that the cost of a completed job consists of direct materials,
direct labor, and applied overhead.)

e o O
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Required:

1. Prepare journal entries to record items (a) through (f) above [ignore item (g) for the moment].

2. Prepare T-accounts for Manufacturing Overhead and Work in Process. Post the relevant items
from your journal entries to these T-accounts.

3. Prepare a journal entry for item (g) above.

4. If 10,000 of the custom-made machined parts are shipped to the customer in February, how
much of this job’s cost will be included in cost of goods sold for February?

I Problems @ connect

PROBLEM 3-11 T-Account Analysis of Cost Flows LO3-2, LO3-3, LO3-4
Selected T-accounts of Moore Company are given below for the just completed year:

Raw Materials Manufacturing Overhead
Bal. 1/1 15,000 | Credits ? Debits 230,000 | Credits ?
D N 0.
Bal. 12/31 25,000
Work in Process Factory Wages Payable
Bal. 1/1 20,000 | Credits 470,000 Debits 185,000 | Bal. 1/1 9,000
Direct materials s¢o00O ( Credits 180,000
Direct labor 150,000 Bal. 12/31 4.000
OveeRs e
Bal. 12/31 ?
Finished Goods Cost of Goods Sold

Bal. 1/1 40,000 | Credits ? Debits ?
BESS e L
Bal. 12/31 60,000

Required:

1. What was the cost of raw materials used in production during the year?

2. How much of the materials in (1) above consisted of indirect materials?

3. How much of the factory labor cost for the year consisted of indirect labor?

4. What was the cost of goods manufactured for the year?

5. What was the unadjusted cost of goods sold for the year? Do not include any underapplied or

overapplied overhead in your answer.

6. If overhead is applied to production on the basis of direct labor cost, what predetermined over-
head rate was in effect during the year?

7. Was manufacturing overhead underapplied or overapplied? By how much?

8. Compute the ending balance in Work in Process. Assume that this balance consists entirely of
goods started during the year. If $8,000 of this balance is direct labor cost, how much of it is
direct materials cost? Applied overhead cost?

PROBLEM 3-12 Predetermined Overhead Rate; Disposing of Underapplied or Overapplied

Overhead LO3-4

Luzadis Company makes furniture using the latest automated technology. The company uses a job-
order costing system and applies manufacturing overhead cost to products on the basis of machine-
hours. The predetermined overhead rate was based on a cost formula that estimates $900,000 of
total manufacturing overhead for an estimated activity level of 75,000 machine-hours.
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During the year, a large quantity of furniture on the market resulted in cutting back production
and a buildup of furniture in the company’s warehouse. The company’s cost records revealed the
following actual cost and operating data for the year:

Machine-hours. . . ... e 60,000
Manufacturing overhead CoSt. . ... .. i $850,000
Inventories at year-end:
RaW MaAterialS. . . ..ottt $30,000
Work in process (includes overhead applied of $36,000)................ $100,000
Finished goods (includes overhead applied of $180,000) ............... $500,000
Cost of goods sold (includes overhead applied of $504,000) .............. $1,400,000
Required:

1. Compute the underapplied or overapplied overhead.

2. Assume that the company closes any underapplied or overapplied overhead to Cost of Goods
Sold. Prepare the appropriate journal entry.

3. Assume that the company allocates any underapplied or overapplied overhead proportionally
to Work in Process, Finished Goods, and Cost of Goods Sold. Prepare the appropriate journal
entry.

4. How much higher or lower will net operating income be if the underapplied or overapplied
overhead is allocated to Work in Process, Finished Goods, and Cost of Goods Sold rather than
being closed to Cost of Goods Sold?

PROBLEM 3-13 Schedules of Cost of Goods Manufactured and Cost of Goods Sold;

Income Statement LO3-3

Superior Company provided the following data for the year ended December 31 (all raw materials
are used in production as direct materials):

SelliNg EXPENSES . . . .\ttt ettt e et e $140,000
Purchases of raw materials . .. ... .. $290,000
Direct labor. . oo ?
Administrative eXpenses ... ... ... $100,000
Manufacturing overhead applied to work inprocess ....................... $285,000
Actual manufacturing overhead cost. . ........ .. .. i $270,000

Inventory balances at the beginning and end of the year were as follows:

Beginning Ending
Raw materials............... $40,000 $10,000
Work in process. ............ ? $35,000
Finished goods ............. $50,000 ?

The total manufacturing costs for the year were $683,000; the cost of goods available for sale
totaled $740,000; the unadjusted cost of goods sold totaled $660,000; and the net operating
income was $30,000. The company’s underapplied or overapplied overhead is closed to Cost of
Goods Sold.

Required:

Prepare schedules of cost of goods manufactured and cost of goods sold and an income statement.
(Hint: Prepare the income statement and schedule of cost of goods sold first followed by the sched-
ule of cost of goods manufactured.)

PROBLEM 3-14 Schedule of Cost of Goods Manufactured; Overhead Analysis LO3-3, LO3-4

Gitano Products operates a job-order costing system and applies overhead cost to jobs on the basis
of direct materials used in production (not on the basis of raw materials purchased). Its prede-
termined overhead rate was based on a cost formula that estimated $800,000 of manufacturing
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overhead for an estimated allocation base of $500,000 direct material dollars to be used in produc-
tion. The company has provided the following data for the just completed year:

Purchase of raw materials .. ................. $510,000

Direct laborcost ..., $90,000

Manufacturing overhead costs:
Indirectlabor ............. .. ..l $170,000
Property taxes . ...t $48,000
Depreciation of equipment ................ $260,000
Maintenance .................iiiiiii.. $95,000
Insurance ... $7,000
Rent, building. ... $180,000

Beginning Ending

Raw Materials. ................ $20,000 $80,000
Work in Process. .............. $150,000 $70,000
Finished Goods . . ............. $260,000 $400,000

Required:

1. Compute the predetermined overhead rate for the year.

2. Compute the amount of underapplied or overapplied overhead for the year.

3. Prepare a schedule of cost of goods manufactured for the year. Assume all raw materials are
used in production as direct materials.

4. Compute the unadjusted cost of goods sold for the year. Do not include any underapplied or
overapplied overhead in your answer. What options are available for disposing of underap-
plied or overapplied overhead?

5. Assume that the $70,000 ending balance in Work in Process includes $24,000 of direct mate-
rials. Given this assumption, supply the information missing below:

Directmaterials . . ... $24,000
Directlabor. ... ... ... . i ?
Manufacturingoverhead .................... ?
Work in process inventory................... $70,000

PROBLEM 3-15 Journal Entries; T-Accounts; Financial Statements LO3-1, LO3-2, LO3-3, LO3-4

Froya Fabrikker A/S of Bergen, Norway, is a small company that manufactures specialty heavy

equipment for use in North Sea oil fields. The company uses a job-order costing system that

applies manufacturing overhead cost to jobs on the basis of direct labor-hours. Its predetermined

overhead rate was based on a cost formula that estimated $360,000 of manufacturing overhead for

an estimated allocation base of 900 direct labor-hours. The following transactions took place dur-

ing the year:

a. Raw materials purchased on account, $200,000.

b. Raw materials used in production (all direct materials), $185,000.

c. Utility bills incurred on account, $70,000 (90% related to factory operations, and the remain-
der related to selling and administrative activities).

d. Accrued salary and wage costs:

Direct labor (975 hours). . ............ccoouu.. $230,000
Indirectlabor ...........c o i $90,000
Selling and administrative salaries............ $110,000

e. Maintenance costs incurred on account in the factory, $54,000.

Advertising costs incurred on account, $136,000.

g.  Depreciation was recorded for the year, $95,000 (80% related to factory equipment, and the
remainder related to selling and administrative equipment).

h. Rental cost incurred on account, $120,000 (85% related to factory facilities, and the remainder
related to selling and administrative facilities).

i.  Manufacturing overhead cost was applied to jobs, $ ?

=0
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j. Cost of goods manufactured for the year, $770,000.

k. Sales for the year (all on account) totaled $1,200,000. These goods cost $800,000 according to
their job cost sheets.

The balances in the inventory accounts at the beginning of the year were:

Raw Materials. . ... $30,000
WOrk in ProCess. ... ooovoee i $21,000
Finished Goods . . ... $60,000

Required:

1. Prepare journal entries to record the preceding transactions.

2. Post your entries to T-accounts. (Don’t forget to enter the beginning inventory balances
above.) Determine the ending balances in the inventory accounts and in the Manufacturing
Overhead account.

3. Prepare a schedule of cost of goods manufactured.

4. Prepare a journal entry to close any balance in the Manufacturing Overhead account to Cost
of Goods Sold. Prepare a schedule of cost of goods sold.

5. Prepare an income statement for the year.

PROBLEM 3-16 Comprehensive Problem LO3-1, LO3-2, LO3-4

Gold Nest Company of Guandong, China, is a family-owned enterprise that makes birdcages for
the South China market. The company sells its birdcages through an extensive network of street
vendors who receive commissions on their sales.

The company uses a job-order costing system in which overhead is applied to jobs on the
basis of direct labor cost. Its predetermined overhead rate is based on a cost formula that estimated
$330,000 of manufacturing overhead for an estimated activity level of $200,000 direct labor dol-
lars. At the beginning of the year, the inventory balances were as follows:

Raw materials. ... ... $25,000
WOrk in proCess. .. ....ouviiiniiiiiiiies $10,000
Finishedgoods ..................covii.... $40,000

During the year, the following transactions were completed:

a. Raw materials purchased for cash, $275,000.

b. Raw materials used in production, $280,000 (materials costing $220,000 were charged
directly to jobs; the remaining materials were indirect).

c. Cash paid to employees as follows:

Directlabor. ........ ... ... $180,000
Indirectlabor ... $72,000
Sales cOmMMISSIONS ... ... ..ot $63,000
Administrative salaries .. ..................... $90,000

d. Cash paid for rent during the year was $18,000 ($13,000 of this amount related to factory

operations, and the remainder related to selling and administrative activities).

Cash paid for utility costs in the factory, $57,000.

Cash paid for advertising, $140,000.

g. Depreciation recorded on equipment, $100,000. ($88,000 of this amount related to equipment
used in factory operations; the remaining $12,000 related to equipment used in selling and
administrative activities.)

h. Manufacturing overhead cost was applied to jobs, $§ ?

i. Goods that had cost $675,000 to manufacture according to their job cost sheets were
completed.

j.  Sales for the year (all paid in cash) totaled $1,250,000. The total cost to manufacture these
goods according to their job cost sheets was $700,000.

= o

Required:

1. Prepare journal entries to record the transactions for the year.

2. Prepare T-accounts for each inventory account, Manufacturing Overhead, and Cost of
Goods Sold. Post relevant data from your journal entries to these T-accounts (don’t forget
to enter the beginning balances in your inventory accounts). Compute an ending balance in
each account.
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Is Manufacturing Overhead underapplied or overapplied for the year? Prepare a journal entry
to close any balance in the Manufacturing Overhead account to Cost of Goods Sold.

Prepare an income statement for the year. (Do not prepare a schedule of cost of goods manu-
factured; all of the information needed for the income statement is available in the journal
entries and T-accounts you have prepared.)

PROBLEM 3-17 Cost Flows; T-Accounts; Income Statement LO3-2, LO3-3, LO3-4
Supreme Videos, Inc., produces short musical videos for sale to retail outlets. The company’s
balance sheet accounts as of January 1, are given below.

Supreme Videos, Inc.
Balance Sheet

January 1
Assets
Current assets:
Cash ..o $ 63,000
Accountsreceivable....... .. .. .. oL 102,000
Inventories:
Raw materials (film, costumes) ................ $ 30,000
Videos in proCcess . . .....oviiiiiii i 45,000
Finished videos awaitingsale................. 81,000 156,000
Prepaidinsurance............. ... ... ... ... ... 9,000
Total currentassets. . ... i 330,000
Studio and equipment . ... .. 730,000
Less accumulated depreciation ................... 210,000 520,000
Total @SSetS. . vttt $850,000
Liabilities and Stockholders’ Equity
Accounts payable . ............. i $160,000
Capital StoCK. . ..o oo oo $420,000
Retained earnings........ ... .. ... . o 270,000 690,000
Total liabilities and stockholders’ equity ............ $850,000

Because the videos differ in length and in complexity of production, the company uses a

job-order costing system to determine the cost of each video produced. Studio (manufacturing)
overhead is charged to videos on the basis of camera-hours of activity. The company’s predeter-
mined overhead rate for the year is based on a cost formula that estimated $280,000 in manufactur-
ing overhead for an estimated allocation base of 7,000 camera-hours. The following transactions
occurred during the year:

a.
b.

o

Film, costumes, and similar raw materials purchased on account, $185,000.

Film, costumes, and other raw materials used in production, $200,000 (85% of this mate-
rial was considered direct to the videos in production, and the other 15% was considered
indirect).

Utility costs incurred in the production studio, $72,000.

Depreciation recorded on the studio, cameras, and other equipment, $84,000. Three-fourths of
this depreciation related to production of the videos, and the remainder related to equipment
used in marketing and administration.

Advertising expense incurred, $130,000.

Costs for salaries and wages were incurred as follows:

Direct labor (actors and directors) ........... $82,000
Indirect labor (carpenters to build sets,

costume designers, and so forth).......... $110,000
Administrative salaries . . ........ ... .. ... .. $95,000

Prepaid insurance expired during the year, $7,000 (80% related to production of videos, and
20% related to marketing and administrative activities).
Miscellaneous marketing and administrative expenses incurred, $8,600.
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i. Studio (manufacturing) overhead was applied to videos in production. The company used
7,250 camera-hours during the year.

j. Videos that cost $550,000 to produce according to their job cost sheets were transferred to the
finished videos warehouse to await sale and shipment.

k. Sales for the year totaled $925,000 and were all on account. The total cost to produce these
videos according to their job cost sheets was $600,000.

1. Collections from customers during the year totaled $850,000.

m. Payments to suppliers on account during the year, $500,000; payments to employees for sala-
ries and wages, $285,000.

Required:
1. Prepare a T-account for each account on the company’s balance sheet and enter the beginning
balances.

2. Record the transactions directly into the T-accounts. Prepare new T-accounts as needed. Key
your entries to the letters (a) through (m) above. Compute the ending balance in each account.

3. Isthe Studio (manufacturing) Overhead account underapplied or overapplied for the year? Make an
entry in the T-accounts to close any balance in the Studio Overhead account to Cost of Goods Sold.

4. Prepare a schedule of cost of goods manufactured. If done correctly, the cost of goods manu-
factured from your schedule should agree with which of the above transactions?

5. Prepare a schedule of cost of goods sold. If done correctly, the unadjusted cost of goods sold
from your schedule should agree with which of the above transactions?

6. Prepare an income statement for the year.

aconnect  Cases |

CASE 3-18 Ethics and the Manager LO3-4
Terri Ronsin had recently been transferred to the Home Security Systems Division of National
Home Products. Shortly after taking over her new position as divisional controller, she was asked

to develop the division’s predetermined overhead rate for the upcoming year. The accuracy of the

rate is important because it is used throughout the year and any underapplied or overapplied over-

head is closed out to Cost of Goods Sold at the end of the year. National Home Products uses direct
labor-hours in all of its divisions as the allocation base for manufacturing overhead.

To compute the predetermined overhead rate, Terri divided her estimate of the total manufactur-
ing overhead for the coming year by the production manager’s estimate of the total direct labor-hours
for the coming year. She took her computations to the division’s general manager for approval but
was quite surprised when he suggested a modification in the allocation base. Her conversation with
the general manager of the Home Security Systems Division, Harry Irving, went like this:

Ronsin: Here are my calculations for next year’s predetermined overhead rate. If you approve, we can
enter the rate into the computer on January 1 and be up and running in the job-order costing system
right away this year.

Irving: Thanks for coming up with the calculations so quickly, and they look just fine. There is, how-
ever, one slight modification I would like to see. Your estimate of the total direct labor-hours for the
year is 440,000 hours. How about cutting that to about 420,000 hours?

Ronsin: 1don’t know if I can do that. The production manager says she will need about 440,000 direct
labor-hours to meet the sales projections for the year. Besides, there are going to be over 430,000
direct labor-hours during the current year and sales are projected to be higher next year.

Irving: Teri, I know all of that. I would still like to reduce the direct labor-hours in the allocation base
to something like 420,000 hours. You probably don’t know that I had an agreement with your pre-
decessor as divisional controller to shave 5% or so off the estimated direct labor-hours every year.
That way, we kept a reserve that usually resulted in a big boost to net operating income at the end of
the year in December. We called it our Christmas bonus. Corporate headquarters always seemed to
be pleased that we could pull off such a miracle at the end of the year. This system has worked well
for many years, and I don’t want to change it now.

Required:

1. Explain how shaving 5% off the estimated direct labor-hours in the allocation base for the
predetermined overhead rate usually results in a big boost in net operating income at the end
of the year.

2. Should Terri Ronsin go along with the general manager’s request to reduce the direct labor-
hours in the predetermined overhead rate computation to 420,000 direct labor-hours?
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I Appendix 3A: Job-Order Costing: A Microsoft Excel-Based Approach

LO3-5

Use Microsoft Excel to
summarize the flow of costs in
a job-order costing system.

In this appendix, we use Microsoft Excel to depict how the transactions in a job-order
costing system impact a company’s balance sheet. While the main body of the chapter
focused on using journal entries to record transactions, the approach demonstrated in this
appendix will help you develop a new and valuable managerial skill—analyzing how
transactions affect the balance sheet without having to prepare formal journal entries.

To set the stage for the forthcoming example, we need to review your understanding of
two fundamental accounting equations and we need to specify three important assumptions.

Fundamental Accounting Equations

A company’s balance sheet is based on the following accounting equation that is the bed-
rock of double-entry bookkeeping:

Assets = Liabilities + Stockholders’ Equity

In the Excel spreadsheets that we’ll be using in this appendix, one column will always
be populated with an “=" sign. The accounts on the left-hand side of the sign will be
asset accounts and the accounts on the right-hand side will be liability and stockholders’
equity accounts. After we record every transaction, the amounts on the left-hand side of
the “="" sign must equal the amounts on the right-hand side.

The second foundational equation relates to the Retained Earnings account on a com-
pany’s balance sheet. The ending balance in retained earnings is computed using the
following equation:

“w__

. . Ot c et
Ending balance in _ Beginning balance in N . .

. . = . . + operating — Dividends
retained earnings retained earnings ncome

This equation highlights the connection between the balance sheet and the income
statement. It recognizes the fact that net operating income from the income statement is
embedded within retained earnings on the balance sheet. Thus, in our Microsoft Excel-
based approach, any transactions involving sales or expenses will be recorded in the
Retained Earnings column of the balance sheet.

Three Key Assumptions

The first assumption in the appendix is that we will always use only one predetermined
overhead rate. In other words, we are going to use the same approach that was demon-
strated in the main body of this chapter. This requires using an account titled Manufacturing
Overhead within our Microsoft Excel spreadsheets that will serve the same purpose as the
Manufacturing Overhead clearing account discussed earlier in the chapter.

The second assumption is that any underapplied or overapplied manufacturing overhead
will always be closed to Cost of Goods Sold as reported in the income statement. Because
the income statement is embedded in the Retained Earnings account on the balance sheet,
we will always close underapplied or overapplied overhead to Retained Earnings.

Our third assumption is that we’ll record transactions within Microsoft Excel by
using positive numbers to increase balance sheet accounts and negative numbers (shown
in parentheses) to decrease balance sheet accounts. This is a slightly different approach
than we used in the main body of the chapter where all transactions were depicted using
the language of debits and credits—in journal entry form and in T-account form. This
appendix replaces the language of debits and credits with an equivalent alternative.
Instead, it identifies the balance sheet accounts affected by each transaction and it deter-
mines if those account balances should increase or decrease.
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Sapphire Company—Setting the Stage

Sapphire Company uses a job-order costing system to assign manufacturing costs to jobs.
Its balance sheet on January 1 is as follows:

Sapphire Company
Balance Sheet

January 1

Assets

Cash. ..o $ 15,000
Raw materials. . . ..o $8,000

Work in process. . .....cooviiini .. 5,000
Finishedgoods ............ ... .. ... ...... 13,000 26,000
Prepaidexpenses......................... 3,000
Property, plant, and equipment (net) ......... 240,000
Total @ssets. . oo $284,000

Liabilities and Stockholders’ Equity

Accounts payable ......................... $ 4,000
Retained earnings............. ... .. ... .... 280,000
Total liabilities and stockholders’ equity ... ... $284,000

Exhibit 3A—1 contains a Microsoft Excel spreadsheet that includes the beginning
balances shown in the balance sheet above. Notice that column “J” of the spreadsheet
contains “=""signs (see cells J1 and J2). This means that after we record each of the forth-
coming transactions, the amounts on the left-hand side of column “J” will always need to
equal the amounts on the right-hand side of column “J.”

Also, notice that the spreadsheet contains all of the accounts shown in the January 1
balance sheet plus an account called Manufacturing Overhead. As discussed earlier in the
chapter, Manufacturing Overhead is a clearing account that always has a beginning and
ending balance of zero. This account is used to record two things—all actual overhead
costs and the amount of manufacturing overhead applied to production using the prede-
termined overhead rate. The difference between the actual overhead cost and the amount
of overhead applied to production is the underapplied or overapplied overhead.

Finally, to conserve space, the Excel spreadsheet abbreviates Property, Plant, and
Equipment (net) as PP&E (net). The term net implies that the acquisition cost of property,
plant, and equipment is being reported net of accumulated depreciation.

Sapphire Company—Transaction Analysis

The remainder of the appendix proceeds in three steps. First, it lists Sapphire Company’s
transactions for the month of January. Second, it explains how each of these transac-
tions is recorded in the Microsoft Excel spreadsheet. Finally, it explains how to use the
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EXHIBIT 3A-1
Sapphire Company: Transaction Analysis

Accounts  Retained
Payable  Earnings
S 4,000 $280,000

A B C D E B G H
1 Sapphire Company
2 Transaction Analysis
3 For the Month Ended January 31
Raw Work in Finished  Manufacturing Prepaid
5 Transactions Cash Materials Process Goods Overhead Expenses PP&E (net)
6 Beginning balances @ 1/1 $ 15000 $ 8000 $ 5000 $ 13,000 S B $ 3,000 $240,000
7
W 4 » ¥ Exhibit 3A-1 - Exhibit 3A-2 _~ Exhibit 3A-3 ~ Exhibt 3A4 ~ Exhibt 3A-5 ~¥J A [ m
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information depicted in the spreadsheet to prepare a schedule of cost of goods manufac-
tured, a schedule of cost of goods sold, and an income statement for the month of January.

To begin our illustration, let’s assume that Sapphire Company has a predetermined

overhead rate of $25 per direct labor-hour that was based on a cost formula that estimated
$100,000 in manufacturing overhead cost for an estimated allocation base of 4,000 direct
labor-hours. During January, the company completed the following transactions:

a.
b.

Purchased raw materials on account, $80,000.

Raw materials used in production, $78,000 ($70,000 was direct materials and $8,000
was indirect materials).

Paid $135,000 of salaries and wages in cash ($68,000 was direct labor, $45,000 was indirect
labor, and $22,000 was related to employees responsible for selling and administration).
Utility costs incurred (on account) to support production, $15,000.

Depreciation recorded on property, plant, and equipment, $40,000 (70% related to man-
ufacturing equipment and 30% related to assets that support selling and administration).
Advertising expenses paid in cash, $18,000.

g. Prepaid insurance expired during the month, $1,000 (80% related to production, and

— e

20% related to selling and administration).

Manufacturing overhead applied to production, $102,500. This amount was com-
puted by multiplying 4,100 direct labor-hours worked in January by the predeter-
mined overhead rate of $25 per direct labor-hour.

Cost of goods manufactured, $235,000.

Cash sales, $320,000.

Cost of goods sold, $245,000.

Cash payments to creditors, $92,000.

Close overapplied overhead of $5,700 to cost of goods sold.

Exhibit 3A-2 summarizes how each of the transactions just described would be

recorded in the Microsoft Excel spreadsheet. The underlying explanations for each trans-
action are as follows (each transaction includes a parenthetical reference to its row within
the Microsoft Excel spreadsheet):

a. (row 7) Purchasing raw materials on account for $80,000 will increase Raw Materi-
als and Accounts Payable by $80,000.
b. (row 8) When raw materials are used in production, it decreases Raw Materials by
$78.,000. The direct materials of $70,000 are added to Work in Process, whereas the
EXHIBIT 3A-2
Sapphire Company: Completed Transaction Analysis
A B & D E F G H I J K L i
1 Sapphire Company
2 Transaction Analysis
3 For the Month Ended January 31
Raw Work in Finished  Manufacturing Prepaid Accounts  Retained
5 Transactions Cash Materials Process Goods Overhead Expenses PP&E (net) = Payable  Earnings
6 Beginning balances @ 1/1 $ 15000 S 8000 § 5000 S 13,000 S - $ 3,000 $240,000 = $ 4,000 $280,000
7 (a) Raw material purchases 80,000 = 80,000
8 (b) Raw materials used in production (78,000) 70,000 8,000 = 4
9 (c) Salaries and wages (135,000) 68,000 45,000 = (22,000)
10 (d) Utility costs 15,000 = 15,000
11 (e) Depreciation 28,000 (40,000) = (12,000)
12 | (f) Advertising (18,000) = (18,000)
13 (g) Expiration of prepaid insurance 800 (1,000) = (200)
14 (h) Manufacturing overhead applied 102,500 (102,500) =
15 (i) Cost of goods manufactured (235,000) 235,000 =
16 (j) Sales 320,000 = 320,000
17 (k) Cost of goods sold (245,000) = (245,000)
18 () Payments to creditors (92,000) = (92,000)
19 (m) Overapplied overhead 5,700 = 5,700
20 Ending balances @ 1/31 $ 90,000 $ 10,000 $ 10,500 $ 3,000 $ - $ 2,000 $200,000 = $ 7,000 $308,500
21
M <> M| Exhibit 3A-1 | Exhibit 3A-2 / Exhibit 3A-3 / Exhibit 3A4 _ Exhibit 3A5 /¥ 0| m




Job-Order Costing: Cost Flows and External Reporting

indirect materials of $8,000 are added to Manufacturing Overhead. Notice that actual
manufacturing overhead costs, such as the $8,000 of indirect materials, are not added
to Work in Process. As you will see in a later transaction, manufacturing overhead is
applied to Work in Process using the predetermined overhead rate.

c. (row 9) The salaries and wages decrease Cash by $135,000. The direct labor cost
of $68,000 increases Work in Process, whereas the indirect labor cost of $45,000
increases Manufacturing Overhead. The $22,000 paid to employees working in sell-
ing and administrative roles is a period cost that should be recorded on January’s
income statement. Because the income statement is embedded in Retained Earnings,
we decrease Retained Earnings by $22,000.

d. (row 10) The utility costs support production, so they are treated as a product cost
rather than a period cost. Thus, Manufacturing Overhead increases by $15,000 and
Accounts Payable increases by the same amount.

e. (row 11) The depreciation reduces Property, Plant, and Equipment (net) by $40,000.
This is equivalent to recording accumulated depreciation of $40,000. The deprecia-
tion on manufacturing equipment of $28,000 (a product cost) increases Manufac-
turing Overhead, whereas the depreciation on selling and administrative assets of
$12,000 (a period cost) decreases Retained Earnings.

f.  (row 12) Advertising is a period cost so Cash and Retained Earnings decrease by $18,000.

g. (row 13) The expired insurance coverage decreases Prepaid Expenses by $1,000. The
insurance related to production (a product cost) increases Manufacturing Overhead
by $800. The insurance related to selling and administration of $200 (a period cost)
decreases Retained Earnings by $200.

h. (row 14) The manufacturing overhead applied increases Work in Process and
decreases Manufacturing Overhead by $102,500. Notice that manufacturing over-
head is applied to Work in Process using the predetermined overhead rate. Actual
manufacturing overhead costs are not recorded in Work in Process. In a later transac-
tion, the actual overhead costs will be compared to the applied overhead to determine
the amount of underapplied or overapplied overhead for the month.

i.  (row 15) The cost of goods manufactured refers to the cost of the goods that were trans-
ferred from work in process to finished goods during the period. This transaction decreases
Work in Process by $235,000 and increases Finished Goods by the same amount.

j.  (row 16) The sales will increase Cash by $320,000, and given that sales appear on the
income statement, Retained Earnings will increase by the same amount.

k. (row 17) The cost of goods sold must be removed from finished goods; therefore,
Finished Goods decreases by $245,000. Because cost of goods sold appears on the
income statement, Retained Earnings decreases by the same amount.

I. (row 18) The cash payments to creditors decrease Cash and Accounts Payable by
$92,000.

m. (row 19) The manufacturing overhead applied of $102,500 is $5,700 greater than the
actual overhead costs incurred during the month of $96,800 (= $8,000 + $45,000 +
$15,000 + $28,000 + $800). Therefore, manufacturing overhead is overapplied by
$5,700. We record this transaction by increasing Manufacturing Overhead by $5,700
and increasing Retained Earnings by the same amount. The increase in Retained
Earnings reflects the fact that we are decreasing Cost of Goods Sold (which increases
net operating income).

Once we have recorded all transactions, the company’s balance sheet at January 31
can be derived by summing each column in the spreadsheet (see row 20 for the ending
balances that would be reported on Sapphire Company’s balance sheet at January 31).

Sapphire Company—Schedules of Cost of Goods
Manufactured and Cost of Goods Sold

The transactions recorded in Exhibit 3A-2 can be used to create schedules of cost of
goods manufactured and cost of goods sold. Exhibit 3A-3 shows Sapphire Company’s
schedule of cost of goods manufactured. Each row heading in this exhibit contains a cell
reference that indicates where the number appears in Exhibit 3A-2.
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EXHIBIT 3A-3
Sapphire Company: Schedule of Cost of Goods Manufactured
A B C =

1 Sapphire Company

2 Schedule of Cost of Goods Manufactured

3 For the Month Ended January 31

5 Direct materials:

6 Beginning raw materials inventory (D6) S 8,000

7 | Add: Purchases of raw materials (D7) 80,000

8 Total raw materials available 88,000 d
9 | Deduct: Ending raw materials inventory (D20) 10,000

10 = Raw materials used production 78,000

11 | Deduct: Indirect materials included in manufacturing overhead (G8) 8,000 $ 70,000
12 Direct labor (E9) 68,000
13 Manufacturing overhead applied to work in process (E14) 102,500
14 Total manufacturing costs 240,500
15 Add: Beginning work in process inventory (E6) 5,000
16 245,500
17 Deduct: Ending work in process inventory (E20) 10,500
18 Cost of goods manufactured S 235,000
14149' M| Exhibit 3A-1 ~ Exhibit 3A-2 | Exhibit 3A-3 .~ Exhibit 3A<4 " Exhibit 3A-5 %0 £ |'- il

Notice that the cost of goods manufactured of $235,000 as shown in Exhibit 3A-3
equals the cost of goods manufactured mentioned in transaction “i” and recorded in
row 15 of Exhibit 3A-2.

Exhibit 3A—4 shows Sapphire Company’s schedule of cost of goods sold. Each row
heading in this exhibit contains a cell reference that indicates where the number appears
in Exhibit 3A-2.

Ea);:t:ilreB (!c;rm;:;l'_slc‘hedule of 4 B .
Cost of Goods Sold. 1 Sapphire Company

2 Schedule of Cost of Goods Sold

3 For the Month Ended January 31

5 Beginning finished goods inventory (F6) S 13,000 |

6 Add: Cost of goods manufactured (F15) 235,000

7 Cost of goods available for sale 248,000

8 Deduct: Ending finished goods inventory (F20) 3,000

9 Unadjusted cost of goods sold 245,000

10 Deduct: Overapplied overhead (G19) 5,700

11 Adjusted cost of goods sold S 239,300

12

W 4 » M| Exhibit 3A-1 Exhibit 3A-2 Exhibit 3A-3 | Exhibit 3A-4 ./ Exhibit 3A-5 /%3 ANl

m
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A B c 5 EXHIBIT 3A-5
1 Sapphire Company Sapphire Company: Income
2 Income Statement Statement
3 For the Month Ended January 31
5 Sales (L16) $ 320,000
6 Cost of goods sold 239,300 1
7 Gross margin 80,700
8 Selling and administrative expenses:
9  Salaries expense (L9) S 22,000
10 Depreciation expense (L11) 12,000
11 Advertising expense (L12) 18,000
12 Insurance expense (L13) 200 52,200
13 Net operating income S 28,500
N1<4> M| Exhibit 3A-1 ~ Exhibit 3A-2 Exhibit 3A-3 7 Exhibit 3A4 | Exhibit 3A-5 /¥ 4

In the schedule of cost of goods sold, we subtract overapplied overhead of $5,700
from unadjusted cost of good sold because overapplied overhead means that too much
overhead was added to production during the period, and hence, the cost of goods sold
was overstated. In Exhibit 3A-2, we add overapplied overhead to retained earnings
(see row 19) because lowering cost of goods sold increases net operating income, which
in turn increases retained earnings.

Sapphire Company—Income Statement

Exhibit 3A-5 shows Sapphire Company’s income statement for the month of January.
The sales and selling and administrative expenses come from the transaction analysis in
Exhibit 3A-2 and they each contain a corresponding parenthetical cell reference. The
cost of goods sold ($239,300) is carried over from the schedule of cost of goods sold in
Exhibit 3A—4.

Appendix 3A: Exercises and Problems I

EXERCISE 3A-1 Transaction Analysis LO3-5

Carmen Company is a manufacturer that completed numerous transactions during the month,

some of which are shown below:

a. Raw materials used in production as direct materials, $56,000.

b.  Paid direct laborers $40,000 in cash for their work on various jobs during the month.

c. Applied $35,000 of manufacturing overhead to production during the month.

d. Various jobs costing a total of $110,000 were completed during the month and transferred to
Finished Goods.

e. Various completed jobs costing a total of $90,000 were sold to customers.

f. Cash sales for the month totaled $160,000.

g.  Selling and administrative expenses paid in cash, $18,000.

Required:

The table shown below includes a subset of Carmen Company’s balance sheet accounts. Record
each of the above transactions using the accounts that are given. If a transaction increases an
account balance, then record the amount as a positive number. If it decreases an account balance,
then record the amount in parentheses.
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Raw Work in Finished Manufacturing Retained
Transaction Cash  Materials Process Goods Overhead Earnings
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EXERCISE 3A-2 Transaction Analysis LO3-5

Adams Company is a manufacturer that completed numerous transactions during the month, some

of which are shown below:

a. Manufacturing overhead costs incurred on account, $80,000.

b. Depreciation was recorded for the month, $35,000 (80% related to factory equipment, and the
remainder related to selling and administrative equipment).

c. Prepaid insurance expired during the month, $2,500 (75% related to production, and 25%
related to selling and administration).

d.  Applied $115,000 of manufacturing overhead to production during the month.

e. Closed $5,125 of overapplied overhead to cost of goods sold.

Required:

The table shown below includes a subset of Adams Company’s balance sheet accounts. Record
each of the above transactions using the accounts that are given. If a transaction increases an
account balance, then record the amount as a positive number. If it decreases an account balance,
then record the amount in parentheses.

Work in  Manufacturing Prepaid PP&E Accounts  Retained
Transaction  Process Overhead Expenses  (net) Payable Earnings

@ e
[l

o
I

EXERCISE 3A-3 Transaction Analysis LO3-5

Dixon Company is a manufacturer that completed numerous transactions during the month, some
of which are shown below:

Raw materials purchased on account, $100,000.

Raw materials used in production, $78,000 direct materials, and $16,000 indirect materials.
Sales commissions paid in cash, $45,000.

Depreciation was recorded for the month, $60,000 (65% related to factory equipment, and the
remainder related to selling and administrative equipment).

Sales for the month, $450,000 (70% cash sales and the remainder were sales on account).
Factory utilities paid in cash, $12,000.

Applied $138,000 of manufacturing overhead to production during the month.

Various jobs costing a total of $190,000 were completed during the month and transferred to
Finished Goods.

i.  Cash receipts from customers who had previously purchased on credit, $115,000.

j. Various completed jobs costing a total of $220,000 were sold to customers.

k. Cash paid to raw material suppliers, $90,000.

po o

50 .0

Required:

The table shown below includes only one account from Dixon Company’s balance sheet—Retained
Earnings. For each of the above transactions, select “No” if it would not affect Retained Earn-
ings. Conversely if the transaction would affect Retained Earnings, then record the amount of the
increase or (decrease) to this account under the “Yes” column.
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Retained Earnings

Transaction Yes No

PROBLEM 3A-4 Transaction Analysis LO3-5
Morrison Company uses a job-order costing system to assign manufacturing costs to jobs. Its
balance sheet on January 1 is as follows:

Morrison Company
Balance Sheet

January 1
Assets
Cash. .o $ 32,000
Raw materials. . ... $ 9,000
WOrK in ProCeSS. . v v ittt e 4,000
Finishedgoods ...... ... ... i 17,000 30,000
Prepaid expenses. ... 2,000
Property, plant, and equipment (net) ................... 190,000
Total @SSEetS. . oottt $254,000
Liabilities and Stockholders’ Equity
Accountspayable . ........... i $ 7,000
Retained earnings. ...........c.o i 247,000
Total liabilities and stockholders’ equity .. .............. $254,000

During January the company completed the following transactions:

a. Purchased raw materials on account, $74,000.

b. Raw materials used in production, $77,000 ($67,000 was direct materials and $10,000 was
indirect materials).

c. Paid $167,000 of salaries and wages in cash ($95,000 was direct labor, $35,000 was indirect
labor, and $37,000 was related to employees responsible for selling and administration).

d. Various manufacturing overhead costs incurred (on account) to support production,
$33,000.

e. Depreciation recorded on property, plant, and equipment, $90,000 (70% related to manufac-
turing equipment and 30% related to assets that support selling and administration).

f.  Various selling expenses paid in cash, $27,000.

g. Prepaid insurance expired during the month, $1,200 (80% related to production, and 20%
related to selling and administration).

h. Manufacturing overhead applied to production, $132,000.

i.  Cost of goods manufactured, $288,000.

j.- Cash sales to customers, $395,000.

k. Cost of goods sold (unadjusted), $285,000.
1. Cash payments to creditors, $62,000.

m. Underapplied or overapplied overhead $  ? .

Required:

1. Calculate the ending balances that would be reported on the company’s balance sheet
on January 31. You can derive your answers using Microsoft Excel and Exhibit 3A-2 as
your guide, or you can use paper, pencil, and a calculator. (Hint: Be sure to calculate the
underapplied or overapplied overhead and then account for its affect on the balance sheet.)

2. What is Morrison Company’s net operating income for the month of January?
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PROBLEM 3A-5 Transaction Analysis LO3-5
Star Videos, Inc., produces short musical videos for sale to retail outlets. The company’s balance
sheet accounts as of January 1 are given below.

Star Videos, Inc.
Balance Sheet

January 1

Assets
Cash. .o $ 73,000
Accountsreceivable....... ... ... i 96,000
INnVeNntories:. . ...

Raw materials (film, costumes) .................. ... $33,000

VideoS iN ProCeSS . . oottt 47,000

Finished videos awaitingsale................... ... 78,000 158,000
Prepaidinsurance. ...t 8,000
Studio and equipment(net).......... ... .. ... ... .. 530,000
Total @SSetS. . .t $865,000
Liabilities and Stockholders’ Equity
Accountspayable .............. .. $150,000
Retained earnings........ .. ... i i 715,000
Total liabilities and stockholders’ equity ............... $865,000

Because the videos differ in length and in complexity of production, the company uses a job-
order costing system to determine the cost of each video produced. Studio (manufacturing) overhead is
charged to videos on the basis of camera-hours of activity. The company’s predetermined overhead rate
for the year ($40 per camera-hour) is based on a cost formula that estimated $280,000 in manufacturing
overhead for an estimated allocation base of 7,000 camera-hours. Any underapplied or overapplied over-
head is closed to cost of goods sold. The following transactions were recorded for the year:

a. Film, costumes, and similar raw materials purchased on account, $183,000.

b. Film, costumes, and other raw materials issued to production, $210,000 (85% of this material
was considered direct to the videos in production, and the other 15% was considered indirect).

c. Utility costs incurred (on account) in the production studio, $78,000.

d. Depreciation recorded on the studio, cameras, and other equipment, $82,000. Three-fourths

of this depreciation related to actual production of the videos, and the remainder related to

equipment used in marketing and administration.

Advertising expense incurred (on account), $131,000.

f. Salaries and wages paid in cash as follows:

o®

Direct labor (actors and directors) . ........ ... ... ... .. $84,000
Indirect labor (carpenters to build sets,

costume designers, and soforth). ........ ... ... ... .. $105,000
Administrative salaries . ........... i $95,000

g. Prepaid insurance expired during the year, $7,000 (70% related to production of videos, and
30% related to marketing and administrative activities).

h. Miscellaneous marketing and administrative expenses incurred (on account), $9,600.

Studio (manufacturing) overhead was applied to videos in production. The company recorded

7,250 camera-hours of activity during the year.

Videos that cost $565,000 to produce according to their job cost sheets were transferred to the

finished videos warehouse to await sale and shipment.

Sales for the year totaled $930,000 and were all on account.

The total cost to produce the videos that were sold according to their job cost sheets was $610,000.

Collections from customers during the year totaled $880,000.

Payments to suppliers on account during the year, $515,000.

Underapplied or overapplied overhead $  ?

—

—.

°op B —rm

Required:

1. Using Exhibit 3A-2 as your guide, prepare a transaction analysis that records all of the above
transactions. Calculate the ending balances at December 31 for all balance sheet accounts.

2. Using Exhibit 3A-3 as your guide, prepare a schedule of cost of goods manufactured for the
year. If done correctly, your cost of goods manufactured should equal what amount mentioned
in the transactions above?
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3. Using Exhibit 3A—4 as your guide, prepare a schedule of cost of goods sold for the year. If
done correctly, your unadjusted cost of goods sold should equal what amount mentioned in
the transactions above?

4. Using Exhibit 3A-5 as your guide, prepare an income statement for the year.

PROBLEM 3A-6 Transaction Analysis LO3-5

Brooks Corporation uses a job-order costing system to apply manufacturing costs to jobs. The
company closes its underapplied or overapplied overhead to cost of goods sold. Its balance sheet
on March 1 is as follows:

Brooks Corporation
Balance Sheet

March 1

Assets

Cash. ... $ 83,000
Raw materials. . ... $18,000

WOrk in ProCesS. . ..o i i 14,000
Finishedgoods ....... ... .. ... ... ... ... ... .... 22,000 54,000
Prepaidexpenses...............coiiiiiii... 1,800
Property, plant, and equipment (net) ............. 175,000
Total @ssets. . ...t $313,800

Liabilities and Stockholders’ Equity

Accountspayable ...... ... ... $ 12,000
Retained earnings. ....... ... ... i 301,800
Total liabilities and stockholders’ equity .......... $313,800

During March the company completed the following transactions:

a. Purchased raw materials for cash, $69,000.

b. Raw materials used in production, $77,000 ($67,000 was direct materials and $10,000 was
indirect materials).

c. Paid $178,000 of salaries and wages in cash ($102,000 was direct labor, $23,000 was indirect
labor, and $53,000 was related to employees responsible for selling and administration).
Various manufacturing overhead costs paid in cash to support production, $41,000.

e. Depreciation recorded on property, plant, and equipment, $35,000 (85% related to manufac-
turing equipment and 15% related to assets that support selling and administration).

f.  Various selling expenses incurred on account, $27,000.

g. Prepaid insurance expired during the month, $450 (60% related to production, and 40% related
to selling and administration).

h. Manufacturing overhead applied to production, $101,000.

i.  Cost of goods manufactured, $ ? . (Hint: The Work in Process balance on March 31 is $5,000.)

j- Cash sales to customers, $429,000.

k. Cost of goods sold (unadjusted), $ ? . (Hint: The Finished Goods balance at March 31 is

$6,000.)
1. Cash payments to creditors, $35,000.
m. Underapplied or overapplied overhead $ ?

Required:

1. Calculate the ending balances that would be reported on the company’s balance sheet at
March 31. You can derive your answers using Microsoft Excel and Exhibit 3A-2 as your
guide, or you can use paper, pencil, and a calculator. (Hint: Be sure to calculate the underap-
plied or overapplied overhead and then account for its affect on the balance sheet.)

2. Prepare Brooks Corporation’s schedule of cost of goods manufactured for the month ended
March 31. You can derive your answers using Microsoft Excel and Exhibit 3A-3 as your
guide, or you can use paper, pencil, and a calculator.

3. Prepare Brooks Corporation’s schedule of cost of goods sold for the month ended March 31.
You can derive your answers using Microsoft Excel and Exhibit 3A—4 as your guide, or you
can use paper, pencil, and a calculator.

4. Prepare Brooks Corporation’s income statement for the month ended March 31. You can
derive your answers using Microsoft Excel and Exhibit 3A-5 as your guide, or you can use
paper, pencil, and a calculator.
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Process Costing

Costing the “Quicker-Picker-Upper”

© Kristoffer Tripplaar/Alamy

If you have ever spilled milk, there is a good chance that you used Bounty
paper towels to clean up the mess. Procter & Gamble (P&G) manufactures
Bounty in two main processing departments—Paper Making and Paper Con-
verting. In the Paper Making Department, wood pulp is converted into paper
and then spooled into 2,000 pound rolls. In the Paper Converting Depart-
ment, two of the 2,000 pound rolls of paper are simultaneously unwound
into a machine that creates a two-ply paper towel that is decorated, perfo-
rated, and embossed to create texture. The large sheets of paper towels that
emerge from this process are wrapped around a cylindrical cardboard core
measuring eight feet in length. Once enough sheets wrap around the core,
the eight foot roll is cut into individual rolls of Bounty that are sent down a
conveyor to be wrapped, packed, and shipped.

In this type of manufacturing environment, costs cannot be readily traced to
individual rolls of Bounty; however, given the homogeneous nature of the prod-
uct, the total costs incurred in the Paper Making Department can be spread
uniformly across its output of 2,000 pound rolls of paper. Similarly, the total
costs incurred in the Paper Converting Department (including the cost of the
2,000 pound rolls that are transferred in from the Paper Making Department)
can be spread uniformly across the number of cases of Bounty produced.

P&G uses a similar costing approach for many of its products such as
Tide detergent, Crest toothpaste, and Dawn dishwashing liquid. ®

Source: Conversation with Brad Bays, formerly a Procter & Gamble financial executive.
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CHAPTER 4

LEARNING OBJECTIVES

After studying Chapter 4, you should be able to:

LO4-1

LO4-2

LO4-3

LO4-4

LO4-5

LO4-6

LO4-7

LO4-8

LO4-9

LO4-10

LO4-11

Record the flow of materials, labor,
and overhead through a process
costing system.

Compute the equivalent units of
production using the weighted-
average method.

Compute the cost per equivalent unit
using the weighted-average method.

Assign costs to units using the
weighted-average method.

Prepare a cost reconciliation report
using the weighted-average method.

(Appendix 4A) Compute the
equivalent units of production using
the FIFO method.

(Appendix 4A) Compute the cost per
equivalent unit using the FIFO method.

(Appendix 4A) Assign costs to units
using the FIFO method.

(Appendix 4A) Prepare a cost
reconciliation report using the FIFO
method.

(Appendix 4B) Allocate service
department costs to operating
departments using the direct method.

(Appendix 4B) Allocate service depart-
ment costs to operating departments
using the step-down method.



Process Costing

ob-order COSting and process costing are two common methods for deter-

mining unit product costs. As explained in previous chapters, job-order costing is

used when many different jobs or products are worked on each period. Examples

of industries that use job-order costing include furniture manufacturing, special-
order printing, shipbuilding, and many types of service organizations.

By contrast, process costing is used most commonly in industries that convert raw
materials into homogeneous (i.e., uniform) products, such as bricks, soda, or paper, on
a continuous basis. Examples of companies that would use process costing include
Reynolds Consumer Products (aluminum ingots), Scott Paper (paper towels), General
Mills (flours), ExxonMobil (gasoline and lubricating oils), Coppertone (sunscreens),
and Kellogg’s (breakfast cereals). In addition, process costing is sometimes used in com-
panies with assembly operations. A form of process costing may also be used in utilities
that produce gas, water, and electricity.

Our purpose in this chapter is to explain how product costing works in a process cost-
ing system.

Comparison of Job-Order and Process Costing

In some ways process costing is very similar to job-order costing, and in some ways it is
very different. In this section, we focus on these similarities and differences to provide a
foundation for the detailed discussion of process costing that follows.

Similarities between Job-Order and Process Costing

Much of what you learned in previous chapters about costing and cost flows applies
equally well to process costing in this chapter. We are not throwing out all that we have
learned about costing and starting from “scratch” with a whole new system. The similari-
ties between job-order and process costing are as follows:

1. Both systems have the same basic purposes—to assign material, labor, and manu-
facturing overhead costs to products and to provide a mechanism for computing unit
product costs.

2. Both systems use the same basic manufacturing accounts, including Manufacturing
Overhead, Raw Materials, Work in Process, and Finished Goods.

3. The flow of costs through the manufacturing accounts is basically the same in both
systems.

As can be seen from this comparison, much of what you have already learned about
costing is applicable to a process costing system. Our task now is to refine and extend
your knowledge to process costing.

Differences between Job-Order and Process Costing

Exhibit 4-1 summarizes three differences between job-order and process costing. First,
job-order costing is used when a company produces many different jobs that have unique
production requirements. Process costing is used when a company produces a continuous
flow of units that are indistinguishable from one another. Second, job-order costing uses
job cost sheets to accumulate costs for individual jobs. Process costing accumulates costs
by department (rather than by job) and assigns these costs uniformly to all identical units
that pass through the department during a period. Third, job-order costing uses job cost
sheets to compute units costs for each job. Process costing systems compute unit costs
by department.
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EXHIBIT 4-1 Job-Order Costi
Differences between Job-Order ob-Order Costing

and Process Costing 1. Many different jobs are worked

on during each period, with each
job having unique production
requirements.

2. Costs are accumulated by individual
job.

3. Unit costs are computed by job on
the job cost sheet.

Process Costing

1. Asingle product is produced
either on a continuous basis or for
long periods of time. All units of
product are identical.

2. Costs are accumulated by
department.

3. Unit costs are computed by
department.

Cost Flows in Process Costing

Before going through a detailed example of process costing, it will be helpful to see how,
in a general way, manufacturing costs flow through a process costing system.

Processing Departments

A processing department is an organizational unit where work is performed on a prod-
uct and where materials, labor, or overhead costs are added to the product. For example, a
Nalley’s potato chip factory might have three processing departments—one for preparing
potatoes, one for cooking, and one for inspecting and packaging. A brick factory might
have two processing departments—one for mixing and molding clay into bricks and one
for firing the molded bricks. Some products and services may go through a number of
processing departments, while others may go through only one or two. Regardless of the
number of processing departments, they all have two essential features. First, the activity
in the processing department is performed uniformly on all of the units passing through
it. Second, the output of the processing department is homogeneous; in other words, all
of the units produced are identical.

Products in a process costing environment, such as bricks or potato chips, typically
flow in sequence from one department to another as in Exhibit 4-2.

EXHIBIT 4-2
Sequential Processing
Departments

Basic raw
material
inputs
(potatoes)

Processing
costs

%‘J’
Ty

Processing
Department
(potato
preparation)

Processing Processing
costs costs
CHIPS,
X
Partially Partially Processin L
completed Processing completed o artmer?t Finished
= goods = Department === goods =g (insp o goods
(prepared (cooking) (cooked dp k‘g (packaged
potatoes) potato chips) and packing) potato chips)
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GET THE DOOR! IT’S PAPA JOHNS

On Super Bowl Sunday 12.5 million pizzas are delivered to American households. Each pizza comes
in @ box, many of which are manufactured in one of 17 plants owned by Rock-Tenn Company in
Norcross, Georgia. The company’s Atlanta plant uses a production line that spans more than one
and a half football fields to convert “58-inch diameter rolls of heavy paper into a ribbon of corru-
gated cardboard that runs through a printing press and then through high-speed die cutters that
crease, cut and trim it into individual boxes.” A total of 50 employees keep this production line
churning out 400 unfolded boxes per minute for 24 hours a day and seven days a week.

This type of manufacturing process is conducive to process costing because the pizza
boxes being produced at 400 units per minute are indistinguishable from one another. It © A.Penkov/Shutterstock.com
stands in stark contrast to job-order manufacturing where customized outputs are produced in
response to unique customer demands.

Source: Bob Tita, “It’s Crunch Time for Pizza Boxes,” The Wall Street Journal, January 30, 2015, pp. B1and B6.

The Flow of Materials, Labor, and Overhead Costs

Cost accumulation is simpler in a process costing system than in a job-order costing sys-
tem. In a process costing system, instead of having to assign costs to hundreds of different
jobs, costs are assigned to only a few processing departments.

Exhibit 4-3 shows a T-account model of materials, labor, and overhead cost flows in
a process costing system. Several key points should be noted from this exhibit. First, note
that a separate Work in Process account is maintained for each processing department.

EXHIBIT 4-3
T-Account Model of Process
Costing Flows

Raw Materials

Wages Payable

Manufacturing

Overhead
Work in Work in
Process— Process—
Department A Department B
— XXX
._> —»
XXX XXX Finished Goods

XXX
Cost of Goods Sold
XXX
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Record the flow of materials,
labor, and overhead through a
process costing system.

Chapter 4

In contrast, in a job-order costing system the entire company may have only one Work
in Process account. Second, note that the completed production of the first processing
department (Department A in the exhibit) is transferred to the Work in Process account
of the second processing department (Department B). After further work in Depart-
ment B, the completed units are then transferred to Finished Goods. (In Exhibit 4-3,
we show only two processing departments, but a company can have many processing
departments.)

Finally, note that materials, labor, and overhead costs can be added in any processing
department—not just the first. Costs in Department B’s Work in Process account con-
sist of the materials, labor, and overhead costs incurred in Department B plus the costs
assigned to the units transferred in from Department A (called transferred-in costs).

Materials, Labor, and Overhead Cost Entries

To complete our discussion of cost flows in a process costing system, in this section we
show journal entries relating to materials, labor, and overhead costs at Megan’s Classic
Cream Soda, a company that has two processing departments—Formulating and Bottling.
In the Formulating Department, ingredients are checked for quality and then mixed and
injected with carbon dioxide to create bulk cream soda. In the Bottling Department, bottles
are checked for defects, filled with cream soda, capped, visually inspected again for defects,
and then packed for shipping.

Materials Costs As in job-order costing, materials are drawn from the storeroom
using a materials requisition form. Materials can be added in any processing department,
although it is not unusual for materials to be added only in the first processing depart-
ment, with subsequent departments adding only labor and overhead costs.

AtMegan’s Classic Cream Soda, some materials (i.e., water, flavors, sugar, and carbon
dioxide) are added in the Formulating Department and some materials (i.e., bottles, caps,
and packing materials) are added in the Bottling Department. The journal entry to record
the materials used in the first processing department, the Formulating Department, is
as follows:

Work in Process—Formulating . .............ovuieneneenno... ‘XXX ‘
Raw Materials. . ...

The journal entry to record the materials used in the second processing department, the
Bottling Department, is as follows:

Work in Process—Botting . .......o.vueei .. ‘XXX ‘
Raw Materials. . ...

Labor Costs In process costing, labor costs are traced to departments—not to individ-
ual jobs. The following journal entry records the labor costs in the Formulating Depart-
ment at Megan’s Classic Cream Soda:

Work in Process—Formulating . ............oooeieeiinonii.. ‘XXX ‘
Salariesand Wages Payable............... ... ... .......

A similar entry would be made to record labor costs in the Bottling Department.

Overhead Costs In process costing, as in job-order costing, predetermined overhead
rates are usually used. Manufacturing overhead cost is applied according to the amount of
the allocation base that is incurred in the department. The following journal entry records
the overhead cost applied in the Formulating Department:



Process Costing

Work in Process—Formulating . ............oueeueeeeieonn .. ‘XXX ‘
Manufacturing Overhead. ........... ... .. ... ... ... ......

A similar entry would be made to apply manufacturing overhead cost in the Bottling
Department.

Completing the Cost Flows Once processing has been completed in a department,
the units are transferred to the next department for further processing, as illustrated
in the T-accounts in Exhibit 4-3. The following journal entry transfers the cost of the
units that have been completed within the Formulating Department to the Bottling
Department:

Work in Process—Bottling .. ........coouiiuiiii . ‘XXX ‘
Work in Process—Formulating .......... ... .. .. .. ...

After processing has been finished in the Bottling Department, the costs of the com-
pleted units are transferred to the Finished Goods inventory account:

‘ Finished GOOAS . . . ..o\ttt ‘xxx ‘
Work in Process—Bottling . ........ ... ... o i

Finally, when a customer’s order is filled and units are sold, the cost of the units is
transferred to Cost of Goods Sold:

Cost 0f GOOAS SOI. . .o vt et e ‘XXX ‘
Finished Goods . ... ... i

To summarize, the cost flows between accounts are basically the same in a process
costing system as they are in a job-order costing system. The only difference at this
point is that in a process costing system each department has a separate Work in Process
account.

JUNK FOOD GOES ON A HEALTH KICK

Candy manufacturers are feeling pressure from customers to remove unhealthy ingredients
from their snack food. For example, Nestlé has been working on removing artificial colors (such
as Red 40 and Yellow 5) and artificial flavors (such as Vanillin) from its more than 250 chocolate
products. The company plans to use Annatto (which comes from achiote trees) instead of arti-
ficial food colors and it intends to replace vanillin with natural vanilla flavor. While these natural
ingredients cost more, Nestlé says that it will not offset these higher material costs with higher
prices. In addition to Nestlé, Mondelez International, the makers of Oreo cookies and Cadbury
chocolate, plans to reduce the saturated fat and sodium in its products by 10% by 2020.

Source: Annie Gasparro, “Nestle Bars Artificial Color, Flavors,” The Wall Street Journal, February 18, 2015, p. B6.
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Process Costing Computations: Three Key Concepts

In process costing, each department needs to calculate two numbers for financial report-
ing purposes—the cost of its ending work in process inventory and the cost of its com-
pleted units that were transferred to the next stage of the production process. The key to
deriving these two numbers is calculating unit costs within each department. On the sur-
face, these departmental unit cost calculations may seem very straightforward—simply
divide the department’s costs (the numerator) by its outputs, or units produced (the
denominator). However, to set the stage for correctly performing this seemingly simple
computation, you will need to understand three key foundational concepts.
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Key Concept #1

There is more than one way to calculate departmental unit costs. This chapter explains two
methods for performing these calculations, the weighted-average method and the FIFO
method. The weighted-average method of process costing, which will be explained in
the main body of the chapter, calculates unit costs by combining costs and outputs from
the current and prior periods. The FIFO method of process costing, which will be cov-
ered in Appendix 4A, calculates unit costs based solely on the costs and outputs from the
current period.

Key Concept #2

Each department needs to calculate a separate unit cost for each type of manufacturing
cost that it incurs. For example, if a given department adds materials cost, labor cost, and
overhead cost to the production process it would need to compute a unit cost for each of
these three cost categories. To simplify things, companies often consolidate these three
cost categories into two groups by combining labor and overhead costs into a category
called conversion costs (or conversion for short). Conversion cost, as defined in an ear-
lier chapter, is direct labor cost plus manufacturing overhead cost.

Key Concept #3

Quantifying each department’s number of units produced during a period is complicated
by the fact that most departments usually have some partially completed units on hand at
the end of the period. Because it would be an overstatement to count these partially com-
pleted units as equivalent to fully completed units when counting the department’s output,
these partially completed units are translated into an equivalent number of fully completed
units. In process costing, this translation is done using the following formula:

Equivalent units = Number of partially completed units X Percentage completion

As the formula states, equivalent units is the product of the number of partially
completed units and the percentage completion of those units with respect to the process-
ing in the department. Roughly speaking, the equivalent units is the number of complete
units that could have been obtained from the materials and effort that went into the par-
tially complete units.

For example, suppose Department A has 500 units in its ending work in process
inventory that are 60% complete with respect to processing in the department. These 500
partially complete units are equivalent to 300 fully complete units (500 x 60% = 300).
Therefore, Department A’s ending work in process inventory would contain 300 equiva-
lent units that are included within its output for the period.

The Weighted-Average Method: An Example

‘We now turn our attention to Double Diamond Skis, a company that manufactures a high-
performance deep-powder ski, and that uses process costing to determine its unit product
costs. The company’s production process is illustrated in Exhibit 4—4. Skis go through a
sequence of five processing departments, starting with the Shaping and Milling Depart-
ment and ending with the Finishing and Pairing Department.

We will use the Double Diamond Skis example to explain the weighted-average
method of process costing in four steps:

Step 1: Compute the equivalent units of production.
Step 2: Compute the cost per equivalent unit.

Step 3: Assign costs to units.

Step 4: Prepare a cost reconciliation report.
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LO4-2

Compute the equivalent
units of production using the
weighted-average method.

Chapter 4

Step 1: Compute the Equivalent Units of Production

The equivalent units of production is the name we use for the denominator in unit cost
calculations. Each processing department calculates the equivalent units of production for
each of its manufacturing cost categories. In the weighted-average method, the equivalent
units of production for a department is the number of completed units transferred to the
next department (or to finished goods) plus the equivalent units in the department’s end-
ing work in process inventory. This definition in equation form is as follows:

Weighted-Average Method
(a separate calculation is made for each cost category in
each processing department)

Equivalent units _ Units transferred to the next Equivalent units in ending
of production ~ department or to finished goods = work in process inventory

To better understand this formula, consider the Shaping and Milling Department at
Double Diamond Skis. This department uses computerized milling machines to precisely
shape the wooden core and metal sheets that will be used to form the backbone of the ski.
Exhibit 4-5 summarizes the Shaping and Milling Department’s production data for the
month of May for its two manufacturing cost categories, materials and conversion.

EXHIBIT 4-5
Shaping and Milling Department
Production Data for May

Percent Complete

Shaping and Milling Department Units Materials Conversion
Beginning work in process inventory . . .. .. 200 55% 30%
Units started into production

duringMay ........ .. . ... ... 5,000
Units completed during May and

transferred to the next department. ... .. 4,800 100%* 100%*
Ending work in process inventory......... 400 40% 25%

*We always assume that units transferred out of a department are 100% complete
with respect to the processing done in that department.

The first thing to note about Exhibit 4-5 is the flow of units through the department
(focus on the data under the Units heading). The department started with 200 units in
beginning work in process inventory. During May, 5,000 units were started into produc-
tion. This made a total of 5,200 units. Of this total, 4,800 units were completed during May
and transferred to the next department and 400 units were still in the department’s ending
work in process inventory. In general, the units in beginning work in process inventory plus
the units started into production must equal the units in ending work in process inventory
plus the units completed and transferred out. In equation form, this is:

Units in beginning work in process inventory + Units started into production
or transferred in = Units in ending work in process inventory + Units completed
and transferred out

A second point worth mentioning about Exhibit 4-5 is that its beginning work in pro-
cess inventory was 55% complete with respect to materials and 30% complete with respect
to conversion. This means that 55% of the materials cost required to complete the units
in beginning work in process inventory had already been incurred. Likewise, 30% of the
conversion costs required to complete the units in beginning work in process inventory had
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Shaping and Milling Department Materials Conversion
Units transferred to the next department ............... 4,800 4,800
Equivalent units in ending work in process inventory:

Materials: 400 units X 40% complete ................ 160

Conversion: 400 units x 25% complete .............. 100
Equivalent units of production ........................ 4,960 4,900

EXHIBIT 4-6
Equivalent Units of Production:
Weighted-Average Method

already been incurred. However, when using the weighted-average method to compute the
equivalent units of production, these two completion percentages pertaining to the begin-
ning work in process inventory (55% for materials and 30% for conversion) will be ignored.

The third point to highlight from Exhibit 4-5 is that the Shaping and Milling Depart-
ment’s ending work in process inventory is 40% complete with respect to materials and 25%
complete with respect to conversion. This means that 40% of the materials cost and 25% of
the conversion costs required to complete the units in ending work in process inventory have
already been incurred. Under the weighted-average method, these two completion percent-
ages pertaining to the ending work in process inventory (40% for materials and 25% for
conversion) will be included in the computation of equivalent units of production.

Exhibit 4-6 summarizes the equivalent units of production calculations within the
Shaping and Milling Department for materials and conversion. Notice that these calcula-
tions ignore the fact that the units in the beginning work in process inventory were par-
tially complete with respect to materials and conversion. For example, the 200 units in
beginning inventory were already 30% complete with respect to conversion costs. How-
ever, the weighted-average method is concerned only with the 100 equivalent units that
are in ending inventories and the 4,800 units that were transferred to the next department
(for a total of 4,900 equivalent units of production); it is not concerned with the fact that
the beginning work in process inventory was already partially complete. In other words,
the 4,900 equivalent units of production computed using the weighted-average method
include work that was accomplished in the prior period. This is a key point concerning
the weighted-average method and it is easy to overlook.

Exhibit 4—7 provides another way of looking at the computation of equivalent units
of production. It depicts the computations for conversion costs. Study it carefully before
going on.

Double Diamond Skis
Shaping and Milling Department
Conversion Costs
(weighted-average method)
Beginning work Ending work
in process inventory in process inventory
5,000 units started

200 units 4,600 units started 400 units
30% complete and completed 25% complete

4,800 units completed

Units completed and transferred

to next department 4,800
Equivalent units in ending

work in process inventory:

400 units X 25% 100

Equivalent units of production 4,900

EXHIBIT 4-7
Visual Perspective of Equivalent
Units of Production
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Compute the cost per
equivalent unit using the
weighted-average method.
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Step 2: Compute the Cost per Equivalent Unit

In step 2 we need to determine the total cost to include in the numerator and then divide it
by the equivalent units of production that we already calculated in step 1 to derive the cost
per equivalent unit for materials and conversion. To help us with this step, Exhibit 4-8
displays the Shaping and Milling Department’s cost data for the Month of May.

EXHIBIT 4-8 M ial c . Total
Shaping and Milling Department CUSITEL onversion el
Cost Data for May Cost of beginning work
in processinventory ................... $ 9,600 $ 5575 $ 15,175
Costs added during the period ............ 368,600 350,900 719,500
Totalcost...... ... i $378,200 $ 356,475 $734,675
Given this cost data, we can now compute the Shaping and Milling Department’s
cost per equivalent unit for materials and conversion using the following equation:
Weighted-Average Method
(a separate calculation is made for each cost category
in each processing department)
Cost of beginning Cost added
Cost valent unit — work in process inventory = during the period
oSt per equivatent untt = Equivalent units of production
Note that the numerator is the sum of the cost of beginning work in process inven-
tory and of the cost added during the period. Thus, the weighted-average method blends
together costs from the prior and current periods. That is why it is called the weighted-
average method; it averages together costs and outputs from the current and prior periods.
Using this equation, the Shaping and Milling Department’s costs per equivalent unit
for materials and conversion for May are computed as follows:
Shaping and Milling Department
Costs per Equivalent Unit
Materials  Conversion
Cost of beginning work in process inventory ........... $ 9600 $ 5,575
Costs added duringthe period . ...................... 368,600 350,900
Total cost(@) ..o $378,200 $ 356,475
Equivalent units of production (see Exhibit 4-6) (b). ... .. 4,960 4,900
Cost per equivalent unit (@) = (0) ..............ooin... $76.25 $72.75
Step 3: Assign Costs to Units
LO4-4 In step 3 we use the costs per equivalent unit to value the equivalent units in ending

Assign costs to units using the
weighted-average method.

inventory and the completed units that are transferred to the next department. For exam-
ple, each unit transferred out of Double Diamond’s Shaping and Milling Department to
the Graphics Application Department, as depicted in Exhibit 4—4, will carry with it a cost
of $149.00 ($76.25 for materials and $72.75 for conversion). Because 4,800 units were
transferred out in May to the next department (see Exhibit 4-5), the total cost assigned to
those units would be $715,200 (= 4,800 units X $149.00 per unit).
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A complete accounting of the costs of both ending work in process inventory and the
units transferred out appears below:

Shaping and Milling Department
Costs of Ending Work in Process Inventory and the Units Transferred Out

Materials Conversion Total
Ending work in process inventory:
Equivalent units (see Exhibit 4-6) (a) ...... 160 100
Cost per equivalent unit (b) .............. $76.25 $72.75
Cost of ending work in process
inventory @) X (B) . ... $12,200 $7,275 $19,475
Units completed and transferred out:
Units transferred to the next
department (see Exhibit 4-6) (@) ....... 4,800 4,800
Cost per equivalent unit (o) .............. $76.25 $72.75
Cost of units transferred out (@) X (b) . ..... $366,000 $349,200 $715,200

For materials and conversion, the equivalent units in ending work in process inven-
tory and the completed units transferred to the next department are multiplied by the
cost per equivalent unit to determine the cost assigned to the units. For example, the 100
equivalent units of conversion in ending work in process inventory are multiplied by the
cost per equivalent unit of $72.75 to determine the conversion costs included in ending
work in process inventory of $7,275. Similarly, the 4,800 units completed and transferred
out are multiplied by the conversion cost per equivalent unit of $72.75 to determine the
conversion costs attached to the completed units transferred out of $349,200.

Step 4: Prepare a Cost Reconciliation Report

The costs assigned to the equivalent units in ending work in process inventory and to the

completed units transferred out reconcile with the costs we started with in Exhibit 4-8 as LO4-5 -
shown below: Prepare a cost reconciliation

report using the weighted-
average method.
Shaping and Milling Department
Cost Reconciliation

Costs to be accounted for:

Cost of beginning work in process inventory (Exhibit 4-8) ............ $ 15,175

Costs added to production during the period (Exhibit 4-8)............ 719,500

Total costto be accounted for...... .. .. . .. i $734,675
Costs accounted for as follows:

Cost of ending work in process inventory (see above) . ............... $ 19,475

Cost of units transferred out (see above). ......... ... ... ... .. ... 715,200

Total cost accounted for . ... .. $734,675

The $715,200 cost of the units transferred to the next department, Graphics Applica-
tion, will be accounted for in that department as “costs transferred in.” It will be treated in
the process costing system as just another category of costs like materials or conversion
costs. The only difference is that the costs transferred in will always be 100% complete
with respect to the work done in the Shaping and Milling Department. Costs are passed
on from one department to the next in this fashion, until they reach the last processing
department, Finishing and Pairing. When the products are completed in this last depart-
ment, their costs are transferred to finished goods.
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GETTING LESS FOR THE SAME PRICE
When the prices of raw materials such as sugar and cotton increase during an economic down-
turn, companies realize that they cannot pass these cost increases on to customers in the form
of higher prices. Instead, companies often respond to these circumstances by holding their
prices constant while giving customers less for their money. For example, when the price of cot-
ton increased Georgia-Pacific responded by decreasing the width of its Angel Soft Double Roll
toilet paper from 4.27 inches to 4.00 inches. The company also reduced the number of sheets
per roll from 352 to 300. Similarly, Procter & Gamble decreased the number of sheets in a roll
of Charmin Ultra Soft Big Roll from 200 to 176.

These product size reductions not only lower raw material costs, but they also reduce ship-
ping costs. Georgia-Pacific estimates that its smaller rolls of toilet paper enable it to transport
12-17% more units per truck, thereby saving 345,000 gallons of gasoline per year.

Source: Beth Kowitt, “When Less is . . . Less?” Fortune, November 15, 2010, p. 21.

Job-order costing and process costing represent the two ends of a continuum. On one end
is job-order costing, which is used by companies that produce many different products in
one facility. On the other end is process costing, which is used by companies that produce
homogeneous products in large quantities. Between these two extremes there are many
hybrid systems that include characteristics of both job-order and process costing. One of
these hybrids is called operation costing.

Operation costing is used in situations where products have some common charac-
teristics and some individual characteristics. Shoes, for example, have common charac-
teristics in that all styles involve cutting and sewing that can be done on a repetitive basis,
using the same equipment and following the same basic procedures. Shoes also have
individual characteristics—some are made of expensive leathers and others may be made
using inexpensive synthetic materials. In a situation such as this, where products have
some common characteristics but also must be processed individually, operation costing
may be used to determine product costs.

As mentioned above, operation costing is a hybrid system that employs aspects of both
job-order and process costing. Products are typically processed in batches when operation
costing is used, with each batch charged for its own specific materials. In this sense, opera-
tion costing is similar to job-order costing. However, labor and overhead costs are accu-
mulated by operation or by department, and these costs are assigned to units as in process
costing. If shoes are being produced, each shoe is charged the same per unit conversion
cost, regardless of the style involved, but it is charged with its specific materials cost. Thus,
the company is able to distinguish between styles in terms of materials, but it is able to
employ the simplicity of a process costing system for labor and overhead costs.

Examples of other products for which operation costing may be used include electronic
equipment (such as semiconductors), textiles, clothing, and jewelry (such as rings, bracelets,
and medallions). Products of this type are typically produced in batches, but they can vary
considerably from model to model or from style to style in terms of the cost of materials.

Process costing is used in situations where homogeneous products or services are produced on
a continuous basis. Costs flow through the manufacturing accounts in basically the same way
in a process costing system as in a job-order costing system. However, costs are accumulated by
department rather than by job in process costing.

In process costing, the equivalent units of production must be determined for each cost cat-
egory in each department. Under the weighted-average method, the equivalent units of production
equals the number of completed units transferred out to the next department or to finished goods
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plus the equivalent units in ending work in process inventory. The equivalent units in ending work
in process inventory equals the product of the number of partially completed units and the percent-
age completion of those units with respect to the specific cost category.

Under the weighted-average method, the cost per equivalent unit for a specific cost category is
computed by combining the cost of beginning work in process inventory and the cost added during
the period and then dividing this sum by the equivalent units of production. The cost per equivalent
unit then is used to value the ending work in process inventory and the units transferred out to the
next department or to finished goods.

The cost reconciliation report reconciles the cost of beginning inventory and the costs added
to production during the period to the cost of ending inventory and the cost of units transferred out.

Costs are transferred from one department to the next until the last processing department. At
that point, the cost of completed units is transferred to finished goods.

Review Problem: Process Cost Flows and Costing Units I

Luxguard Home Paint Company produces exterior latex paint, which it sells in one-gallon contain-

ers. The company has two processing departments—Base Fab and Finishing. White paint, which is

used as a base for all the company’s paints, is mixed from raw ingredients in the Base Fab Depart-

ment. Pigments are then added to the basic white paint, the pigmented paint is squirted under

pressure into one-gallon containers, and the containers are labeled and packed for shipping in the

Finishing Department. Information relating to the company’s operations for April follows:

a. Raw materials used in production: Base Fab Department, $851,000; and Finishing Depart-
ment, $629,000.

. Incurred direct labor costs: Base Fab Department, $330,000; and Finishing Department, $270,000.

c. Applied manufacturing overhead cost: Base Fab Department, $665,000; and Finishing Depart-
ment, $405,000.

d. Transferred basic white paint from the Base Fab Department to the Finishing Department,
$1,850,000.

e. Transferred paint that had been prepared for shipping from the Finishing Department to Fin-
ished Goods, $3,200,000.

Required:

1. Prepare journal entries to record items (a) through (e) above.

2. Post the journal entries from (1) above to T-accounts. The balance in the Base Fab Depart-
ment’s Work in Process account on April 1 was $150,000; the beginning balance in the
Finishing Department’s Work in Process account was $70,000. After posting entries to the
T-accounts, find the ending balance in each department’s Work in Process account.

3. Compute the Base Fab Department’s cost of ending work in process inventory for materials,
labor, overhead, and in total for April. Also, compute the Base Fab Department’s cost of the
completed units transferred to the next department for materials, labor, overhead, and in total
for April. The following additional information is available regarding production in the Base
Fab Department during April:

Production data:
Units (gallons) in process, April 1: materials 100% complete;

labor and overhead 60% complete............. ... ... ... .. ... 30,000
Units (gallons) started into production during April ...................... 420,000
Units (gallons) completed and transferred to the Finishing Department . . .. 370,000
Units (gallons) in process, April 30: materials 50% complete;

labor and overhead 25% complete. . ........ ... .. ... 80,000

Cost data:
Work in process inventory, April 1:
Materials . ...t $ 92,000
Labor . 21,000
Overhead . ... .. 37,000
Total cost of work in processinventory .......... ... ... .. $ 150,000
Cost added during April:
MaterialS . .ot $ 851,000
Labor . 330,000
Overhead. . . ... o 665,000

Total cost added during April ... ... $1,846,000
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4. Prepare a cost reconciliation report for April.

Solution to Review Problem

1. a. Work in Process—Base Fab Department . ......... 851,000
Work in Process—Finishing Department ......... 629,000
Raw Materials .......... ... .. ... .. ....... 1,480,000
b. Work in Process—Base Fab Department . ......... 330,000
Work in Process—Finishing Department ......... 270,000
Salaries and Wages Payable .. ................ 600,000
c. Work in Process—Base Fab Department . ......... 665,000
Work in Process—Finishing Department ......... 405,000
Manufacturing Overhead .................... 1,070,000
d. Work in Process—Finishing Department ... ....... 1,850,000
Work in Process—Base Fab Department . . . ... .. 1,850,000
e. Finished Goods ........... ... .. ... .. ....... 3,200,000
Work in Process—Finishing Department . ... ... 3,200,000
2. Raw Materials Salaries and Wages Payable
Bal. XXX | (a) 1,480,000 (b) 600,000
Work in Process—
Base Fab Department Manufacturing Overhead
Bal. 150,000 | (d) 1,850,000 (Various actual
(@) 851,000 costs) (© 1,070,000
(b) 330,000
© . 665000 |
Bal 146,000
Work in Process—Finishing
Department Finished Goods
Bal. 70,000 | (e) 3,200,000 Bal. XXX
(@) 629,000 (©) 3,200,000
(b) 270,000
(© 405,000
@__ 1,850,000 [ ..
Bal 24,000
3. First, we must compute the equivalent units of production for each cost category:
Base Fab Department Equivalent Units of Production
Materials Labor  Overhead
Units transferred to the next department .................... 370,000 370,000 370,000
Equivalent units in ending work in process inventory (materials:
80,000 units X 50% complete; labor: 80,000 units X 25%
complete; overhead: 80,000 units X 25% complete)......... 40,000 20,000 20,000
Equivalent units of production ............. ... ... ... ... .... 410,000 390,000 390,000
Then we must compute the cost per equivalent unit for each cost category:
Base Fab Department Costs per Equivalent Unit
Materials Labor Overhead
Costs:
Cost of beginning work in process inventory . ......... $ 92,000 $ 21,000 $ 37,000
Costs added during the period ...................... 851,000 330,000 665,000
TOtAl COSE () - v vvve e e e e e $943,000 $351,000 $ 702,000
Equivalent units of production(b) ............. ... ... ... 410,000 390,000 390,000
Cost per equivalentunit (@) =(b) .. .oovveeeee. .. $2.30 $0.90 $1.80
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The costs per equivalent unit can then be assigned to the units in ending work in process inventory
and the units transferred out as follows:

Base Fab Department
Costs of Ending Work in Process Inventory and the Units Transferred Out

Materials Labor  Overhead Total

Ending work in process inventory:

Equivalentunits ........ ... ... .. .. L. 40,000 20,000 20,000

Cost per equivalentunit ..................... $2.30 $0.90 $1.80

Cost of ending work in process inventory ..... $92,000 $18,000 $36,000 $146,000
Units completed and transferred out:

Units transferred to the next department ... ... 370,000 370,000 370,000

Cost per equivalentunit ..................... $2.30 $0.90 $1.80

Cost of units completed and transferred out ... $851,000 $333,000 $666,000 $1,850,000

Base Fab Department Cost Reconciliation

Costs to be accounted for:

Cost of beginning work in process inventory ............ ... . ... ... $ 150,000

Costs added to production during the period ........... ... ... . ....... 1,846,000

Total cost to be accounted for. ... ... $1,996,000
Costs accounted for as follows:

Cost of ending work in process inventory ..............c.. ... $ 146,000

Cost of units transferred out ............ .. i 1,850,000

Total cost accounted for . ... ... $1,996,000

Conversion cost Direct labor cost plus manufacturing overhead cost. (p. 160)

Equivalent units The product of the number of partially completed units and their percentage
of completion with respect to a particular cost. Equivalent units are the number of complete
whole units that could be obtained from the materials and effort contained in partially com-
pleted units. (p. 160)

Equivalent units of production (weighted-average method) The units transferred to the next
department (or to finished goods) during the period plus the equivalent units in the depart-
ment’s ending work in process inventory. (p. 162)

FIFO method A process costing method that calculates unit costs based solely on the costs and
outputs from the current period. (p. 160)

Operation costing A hybrid costing system used when products have some common characteris-
tics and some individual characteristics. (p. 166)

Process costing A costing method used when essentially homogeneous products are produced on
a continuous basis. (p. 155)

Processing department An organizational unit where work is performed on a product and where
materials, labor, or overhead costs are added to the product. (p. 156)

Weighted-average method A process costing method that calculates unit costs by combining
costs and outputs from the current and prior periods. (p. 160)

4-1 Under what conditions would it be appropriate to use a process costing system?

4-2 In what ways are job-order and process costing similar?

4-3 Why is cost accumulation simpler in a process costing system than it is in a job-order
costing system?

4-4 How many Work in Process accounts are maintained in a company that uses process costing?

4-5 Assume that a company has two processing departments—Mixing followed by Firing.
Prepare a journal entry to show a transfer of work in process from the Mixing Depart-
ment to the Firing Department.
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4-6 Assume that a company has two processing departments—Mixing followed by Firing.
Explain what costs might be added to the Firing Department’s Work in Process account
during a period.

4-7 What is meant by the term equivalent units of production when the weighted-average
method is used?

4-8 Watkins Trophies, Inc., produces thousands of medallions made of bronze, silver, and
gold. The medallions are identical except for the materials used in their manufacture.
What costing system would you advise the company to use?

I Applying Excel

LO4-2,L04-3,L04-4,104-5  This exercise relates to the Double Diamond Skis’ Shaping and Milling Department that was dis-
cussed earlier in the chapter. The Excel worksheet form that appears below consolidates data from
Exhibits 4-5 and 4-8. Download the workbook containing this form from Connect, where you will
also receive instructions about how to use this worksheet form.
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3

3 Data
4 Beginning work in process inventory:
5 | Units in process 200
6 | Complstion with respect to materials 55%
7 | Completion with respect to conversion 30%.
8 | Costs in the beginning work in process inventary:
9 Materials cost $9.600
10 Conversion cost 55575
11 Units started into production during the period 5.000
| 12 |Costs added to production during the period:

13 Materials cost $368.600
| 14 Conversion cost $350.900
| 15 Ending work in process inventory:

Units in process 400
Completion with respect to materials 40%
| Completion with respect to conversion 25%.

24| Equivalent Units of Production

25 Materials  Conversion

| 26 Units transferred to the next department ? ?
27 Ending work in process inventory:

| 28 Materials: ?

29 | Conversion ?

Il

=3

ﬂ}Eq uivalent units of production ?
x| '

3z | Costs per Equivalent Unit

Materials ~ Conversion

5
35 |Costs added during the period ?
S_GITotai cost ?

- =

sl

37 |Equivalent units of production

o

Sost per equivalent unit

Costs of Ending Work in Process Inventory and the Units Transferred Out

- 2. - ) ) Materials ~ Conversion Tatal
| 42 [Ending work in process inventary: I I
43 Equivalent units of production ? ?
44 | Cost per equivalent unit ? ?
| 45 | Cost of ending wark in process inventory El El F
7 ?
Cost per equivalent unit ? ?
Cost of units transferred out ? ? ?
Cost Reconciliation
: sts to he accounted for
54 Cost of beginning work in process inventary ?
55 Costs added to production during the period ?
| 56 | Total cost to be accounted for ?
_SlEGnats accounted for as follows:
58 Cost of ending work in process inventory ?
53 Cost of units transferred out ' 2
60 | Total cost accounted for 2

| 4 J T = o
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You should proceed to the requirements below only after completing your worksheet.

Required:

1. Check your worksheet by changing the beginning work in process inventory to 100 units, the
units started into production during the period to 2,500 units, and the units in ending work in
process inventory to 200 units, keeping all of the other data the same as in the original exam-
ple. If your worksheet is operating properly, the cost per equivalent unit for materials should
now be $152.50 and the cost per equivalent unit for conversion should be $145.50. If you do
not get these answers, find the errors in your worksheet and correct them.

How much is the total cost of the units transferred out? Did it change? Why or why not?

2. Enter the following data from a different company into your worksheet:

Beginning work in process inventory:

UNItS iN ProCeSS . .o oot 200
Completion with respectto materials ......... ... ... ... ... ... ....... 100%
Completion with respectto conversion........... ... ... . ... .. .... 20%
Costs in the beginning work in process inventory:
Materials COSt . ...\ttt $2,000
CONVETSION COSE .ottt e ettt ettt ettt e $800
Units started into production during the period ........ ... ... .. ... ..... 1,800
Costs added during the period:
Materials COSt . ...ttt $18,400
CONVEISION COSE .+ .ottt ettt ettt et $38,765
Ending work in process inventory:
UNitS iN PrOCESS .« o vttt e e e e 100
Completion with respectto materials ............. .. ... ... ........ 100%
Completion with respectto conversion........... ... .. .. .......... 30%

What is the cost of the units transferred out?

3. What happens to the cost of the units transferred out in part (2) above if the percentage com-
pletion with respect to conversion for the beginning inventory is changed from 20% to 40%
and everything else remains the same? What happens to the cost per equivalent unit for con-
version? Explain.

Clopack Company manufactures one product that goes through one processing department called
Mixing. All raw materials are introduced at the start of work in the Mixing Department. The com-
pany uses the weighted-average method of process costing. Its Work in Process T-account for the
Mixing Department for June follows (all forthcoming questions pertain to June):

Work in Process—Mixing Department

June 1balance 28,000 | Completed and transferred
to Finished Goods ?
Materials 120,000
Direct labor 79,500
Overhead 97,000
June 30 balance ?

The June 1 work in process inventory consisted of 5,000 units with $16,000 in materials cost and
$12,000 in conversion cost. The June 1 work in process inventory was 100% complete with respect
to materials and 50% complete with respect to conversion. During June, 37,500 units were started
into production. The June 30 work in process inventory consisted of 8,000 units that were 100%
complete with respect to materials and 40% complete with respect to conversion.

Required:

1. Prepare the journal entries to record the raw materials used in production and the direct labor
cost incurred.

2. Prepare the journal entry to record the overhead cost applied to production.

3. How many units were completed and transferred to finished goods during the period?

LO4-1, LO4-2, LO4-3,
LO4-4, LO4-5
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4. Compute the equivalent units of production for materials.
Compute the equivalent units of production for conversion.
6. What is the cost of beginning work in process inventory plus the cost added during the period
for materials?
7. What is the cost of beginning work in process inventory plus the cost added during the period
for conversion?
8. What is the cost per equivalent unit for materials?
9. What is the cost per equivalent unit for conversion?
10. What is the cost of ending work in process inventory for materials?
11. What is the cost of ending work in process inventory for conversion?
12. What is the cost of materials transferred to finished goods?
13. What is the amount of conversion cost transferred to finished goods?
14. Prepare the journal entry to record the transfer of costs from Work in Process to Finished Goods.
15. What is the total cost to be accounted for? What is the total cost accounted for?

A

I Exercises

EXERCISE 4-1 Process Costing Journal Entries LO4—1

Quality Brick Company produces bricks in two processing departments—Molding and Firing.

Information relating to the company’s operations in March follows:

a. Raw materials used in production: Molding Department, $23,000; and Firing Department, $8,000.

b. Direct labor costs incurred: Molding Department, $12,000; and Firing Department, $7,000.

c. Manufacturing overhead was applied: Molding Department, $25,000; and Firing Department,
$37,000.

d. Unfired, molded bricks were transferred from the Molding Department to the Firing Depart-
ment. According to the company’s process costing system, the cost of the unfired, molded
bricks was $57,000.

e. Finished bricks were transferred from the Firing Department to the finished goods warehouse.
According to the company’s process costing system, the cost of the finished bricks was $103,000.

f.  Finished bricks were sold to customers. According to the company’s process costing system,
the cost of the finished bricks sold was $101,000.

Required:
Prepare journal entries to record items (a) through (f) above.

EXERCISE 4-2 Equivalent Units of Production—Weighted-Average Method LO4-2
Clonex Labs, Inc., uses the weighted-average method in its process costing system. The following
data are available for one department for October:

Percent Completed

Units Materials Conversion
Work in process, October 1.............. 30,000 65% 30%
Work in process, October 31 ............ 15,000 80% 40%

The department started 175,000 units into production during the month and transferred
190,000 completed units to the next department.

Required:
Compute the equivalent units of production for October.

EXERCISE 4-3 Cost per Equivalent Unit—Weighted-Average Method LO4-3
Superior Micro Products uses the weighted-average method in its process costing system. Data for
the Assembly Department for May appear below:

Materials Labor Overhead
Work in process,May 1 ................. $18,000 $5,500 $27,500
Costadded duringMay ................. $238,900 $80,300 $401,500
Equivalent units of production ........... 35,000 33,000 33,000

Required:
Compute the cost per equivalent unit for materials, labor, overhead, and in total.
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EXERCISE 4-4 Assigning Costs to Units—Weighted-Average Method LO4-4
Data concerning a recent period’s activity in the Prep Department, the first processing department
in a company that uses process costing, appear below:

Materials Conversion

Equivalent units in ending work in process inventory . . . .. 2,000 800
Cost per equivalentunit ..., $13.86 $4.43

A total of 20,100 units were completed and transferred to the next processing department during
the period.

Required:
1. Compute the cost of ending work in process inventory for materials, conversion, and in total.
2. Compute the cost of the units completed and transferred out for materials, conversion, and in total.

EXERCISE 4-5 Cost Reconciliation Report—Weighted-Average Method LO4-5

Maria Am Corporation uses the weighted-average method in its process costing system. The Bak-
ing Department is one of the processing departments in its strudel manufacturing facility. In June
in the Baking Department, the cost of beginning work in process inventory was $3,570, the cost
of ending work in process inventory was $2,860, and the cost added to production was $43,120.

Required:
Prepare a cost reconciliation report for the Baking Department for June.

EXERCISE 4-6 Equivalent Units of Production—Weighted-Average Method LO4-2

Highlands Company uses the weighted-average method in its process costing system. It processes
wood pulp for various manufacturers of paper products. Data relating to tons of pulp processed
during June are provided below:

Percent Completed

Tons of Pulp  Materials  Labor and Overhead

Work in process, June 1 ................ 20,000 90% 80%
Work in process, June 30 .............. 30,000 60% 40%
Started into production during June .. ... 190,000

Required:

1. Compute the number of tons of pulp completed and transferred out during June.
2. Compute the equivalent units of production for materials and for labor and overhead for June.

EXERCISE 4-7 Process Costing Journal Entries LO4-1

Chocolaterie de Geneve, SA, is located in a French-speaking canton in Switzerland. The company
makes chocolate truffles that are sold in popular embossed tins. The company has two process-
ing departments—Cooking and Molding. In the Cooking Department, the raw ingredients for the
truffles are mixed and then cooked in special candy-making vats. In the Molding Department, the
melted chocolate and other ingredients from the Cooking Department are carefully poured into
molds and decorative flourishes are applied by hand. After cooling, the truffles are packed for sale.
The company uses a process costing system. The T-accounts below show the flow of costs through
the two departments in April:

Work in Process—Cooking

Balance 4/1 8,000 | Transferred out 160,000
Direct materials 42,000
Direct labor 50,000
Overhead 75,000

Work in Process—Molding

Balance 4/1 4,000 | Transferred out 240,000
Transferred in 160,000
Direct labor 36,000

Overhead 45,000
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Required:
Prepare journal entries showing the flow of costs through the two processing departments during
April.

EXERCISE 4-8 Equivalent Units; Cost per Equivalent Unit; Assighing Costs to Units—Weighted-Average
Method LO4-2, LO4-3, LO4-4

Helix Corporation uses the weighted-average method in its process costing system. It produces
prefabricated flooring in a series of steps carried out in production departments. All of the mate-
rial that is used in the first production department is added at the beginning of processing in that
department. Data for May for the first production department follow:

Percent Complete

Units Materials Conversion
Work in process inventory, May 1 ............... 5,000 100% 40%
Work in process inventory, May 31 .............. 10,000 100% 30%
Materials cost in work in process inventory,May 1 ............ $1,500
Conversion cost in work in process inventory, May 1 .......... $4,000
Units started into production . ............. ... ... ... .. ... 180,000
Units transferred to the next production department .......... 175,000
Materials costadded duringMay ............. ... ... ... ..... $54,000
Conversion cost added duringMay ......... ... ... $352,000

Required:

1. Calculate the first production department’s equivalent units of production for materials and
conversion for May.

2. Compute the first production department’s cost per equivalent unit for materials and conver-
sion for May.

3. Compute the first production department’s cost of ending work in process inventory for mate-
rials, conversion, and in total for May.

4. Compute the first production department’s cost of the units transferred to the next production
department for materials, conversion, and in total for May.

EXERCISE 4-9 Equivalent Units and Cost per Equivalent Unit—Weighted-Average Method LO4-2, LO4-3
Pureform, Inc., uses the weighted-average method in its process costing system. It manufactures
a product that passes through two departments. Data for a recent month for the first department
follow:

Units Materials Labor Overhead

Work in process inventory, beginning ......... 5,000 $4,320 $1,040 $1,790
Units started inprocess ..................... 45,000
Units transferredout .. .......... ... . ... .. 42,000
Work in process inventory, ending ............ 8,000
Cost added duringthe month ................ $52,800 $21,500 $32,250

The beginning work in process inventory was 80% complete with respect to materials and
60% complete with respect to labor and overhead. The ending work in process inventory was 75%
complete with respect to materials and 50% complete with respect to labor and overhead.

Required:

1. Compute the first department’s equivalent units of production for materials, labor, and over-
head for the month.

2. Determine the first department’s cost per equivalent unit for materials, labor, and overhead for
the month.

EXERCISE 4-10 Equivalent Units of Production—Weighted-Average Method LO4-2
Alaskan Fisheries, Inc., processes salmon for various distributors and it uses the weighted-average
method in its process costing system. The company has two processing departments—Cleaning
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and Packing. Data relating to pounds of salmon processed in the Cleaning Department during July
are presented below:

Percent Completed

Pounds of Labor and

Salmon Materials Overhead
Work in process inventory, July 1 .................. 20,000 100% 30%
Work in process inventory, July 31 ................. 25,000 100% 60%

A total of 380,000 pounds of salmon were started into processing during July. All materials
are added at the beginning of processing in the Cleaning Department.

Required:
Compute the Cleaning Department’s equivalent units of production for materials and for labor and
overhead in the month of July.

EXERCISE 4-11 Comprehensive Exercise; Second Production Department—Weighted-Average

Method LO4-2, LO4-3, LO4-4, LO4-5

Scribners Corporation produces fine papers in three production departments—Pulping, Drying,
and Finishing. In the Pulping Department, raw materials such as wood fiber and rag cotton are
mechanically and chemically treated to separate their fibers. The result is a thick slurry of fibers. In
the Drying Department, the wet fibers transferred from the Pulping Department are laid down on
porous webs, pressed to remove excess liquid, and dried in ovens. In the Finishing Department, the
dried paper is coated, cut, and spooled onto reels. The company uses the weighted-average method
in its process costing system. Data for March for the Drying Department follow:

Percent Completed

Units Pulping Conversion
Work in process inventory, March 1 ............... 5,000 100% 20%
Work in process inventory, March 31 ............. 8,000 100% 25%
Pulping cost in work in process inventory, March 1 .............. $4,800
Conversion cost in work in process inventory, March 1 ........... $500
Units transferred to the next production department ............. 157,000
Pulping cost added duringMarch .......... ... ... ... ... ... .... $102,450
Conversion cost added duringMarch ...... ... .. .. .. ... ... $31,300

No materials are added in the Drying Department. Pulping cost represents the costs of the wet
fibers transferred in from the Pulping Department. Wet fiber is processed in the Drying Depart-
ment in batches; each unit in the above table is a batch and one batch of wet fibers produces a set
amount of dried paper that is passed on to the Finishing Department.

Required:

1. Compute the Drying Department’s equivalent units of production for pulping and conversion
in March.

2. Compute the Drying Department’s cost per equivalent unit for pulping and conversion in March.

3. Compute the Drying Department’s cost of ending work in process inventory for pulping, con-
version, and in total for March.

4. Compute the Drying Department’s cost of units transferred out to the Finishing Department
for pulping, conversion, and in total in March.

5. Prepare a cost reconciliation report for the Drying Department for March.

EXERCISE 4-12 Equivalent Units; Assighing Costs; Cost Reconciliation—Weighted-Average Method
LO4-2,L04-4,L04-5

Superior Micro Products uses the weighted-average method in its process costing system. During
January, the Delta Assembly Department completed its processing of 25,000 units and transferred
them to the next department. The cost of beginning work in process inventory and the costs added
during January amounted to $599,780 in total. The ending work in process inventory in January
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consisted of 3,000 units, which were 80% complete with respect to materials and 60% complete
with respect to labor and overhead. The costs per equivalent unit for the month were as follows:

Materials  Labor  Overhead

Cost per equivalentunit ............... $12.50 $3.20 $6.40

Required:

1. Compute the equivalent units of materials, labor, and overhead in the ending work in process
inventory for the month.

2. Compute the cost of ending work in process inventory for materials, labor, overhead, and in
total for January.

3. Compute the cost of the units transferred to the next department for materials, labor, overhead,
and in total for January.

4. Prepare a cost reconciliation for January. (Note: You will not be able to break the cost to
be accounted for into the cost of beginning work in process inventory and costs added during
the month.)

I Problems

PROBLEM 4-13 Comprehensive Problem; Second Production Department—Weighted-Average Method
LO4-2,L04-3,L04-4,L04-5

Old Country Links, Inc., produces sausages in three production departments—Mixing, Casing and
Curing, and Packaging. In the Mixing Department, meats are prepared and ground and then mixed
with spices. The spiced meat mixture is then transferred to the Casing and Curing Department,
where the mixture is force-fed into casings and then hung and cured in climate-controlled smoking
chambers. In the Packaging Department, the cured sausages are sorted, packed, and labeled. The
company uses the weighted-average method in its process costing system. Data for September for
the Casing and Curing Department follow:

Percent Completed

Units Mixing Materials Conversion

Work in process inventory, September 1 ............. 1 100% 90% 80%
Work in process inventory, September 30 ............ 1 100% 80% 70%
Mixing Materials Conversion
Work in process inventory, September 1.............. $1,670 $90 $605
Cost added during September ...................... $81,460 $6,006 $42,490

Mixing cost represents the costs of the spiced meat mixture transferred in from the Mixing Depart-
ment. The spiced meat mixture is processed in the Casing and Curing Department in batches; each
unit in the above table is a batch and one batch of spiced meat mixture produces a set amount of
sausages that are passed on to the Packaging Department. During September, 50 batches (i.e.,
units) were completed and transferred to the Packaging Department.

Required:

1. Determine the Casing and Curing Department’s equivalent units of production for mixing,
materials, and conversion for the month of September. Do not round off your computations.

2. Compute the Casing and Curing Department’s cost per equivalent unit for mixing, materials,
and conversion for the month of September.

3.  Compute the Casing and Curing Department’s cost of ending work in process inventory for
mixing, materials, conversion, and in total for September.

4. Compute the Casing and Curing Department’s cost of units transferred out to the Packaging
Department for mixing, materials, conversion, and in total for September.

5. Prepare a cost reconciliation report for the Casing and Curing Department for September.
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PROBLEM 4-14 Analysis of Work in Process T-account—Weighted-Average Method LO4-1, LO4-2,
LO4-3,L04-4

Weston Products manufactures an industrial cleaning compound that goes through three process-
ing departments—Grinding, Mixing, and Cooking. All raw materials are introduced at the start of
work in the Grinding Department. The Work in Process T-account for the Grinding Department
for May is given below:

Work in Process—Grinding Department

Inventory, May 1 21,800 | Completed and transferred ?
to the Mixing Department

Materials 133,400

Conversion 225,500

Inventory, May 31 ?

The May 1 work in process inventory consisted of 18,000 pounds with $14,600 in materials cost
and $7,200 in conversion cost. The May 1 work in process inventory was 100% complete with
respect to materials and 30% complete with respect to conversion. During May, 167,000 pounds
were started into production. The May 31 inventory consisted of 15,000 pounds that were 100%
complete with respect to materials and 60% complete with respect to conversion. The company
uses the weighted-average method in its process costing system.

Required:

1. Compute the Grinding Department’s equivalent units of production for materials and conver-
sion in May.

2. Compute the Grinding Department’s costs per equivalent unit for materials and conversion
for May.

3. Compute the Grinding Department’s cost of ending work in process inventory for materials,
conversion, and in total for May.

4. Compute the Grinding Department’s cost of units transferred out to the Mixing Department
for materials, conversion, and in total for May.

PROBLEM 4-15 Comprehensive Problem—Weighted-Average Method 'LO4-2, LO4-3, LO4-4, LO4-5
Sunspot Beverages, Ltd., of Fiji uses the weighted-average method in its process costing system.
It makes blended tropical fruit drinks in two stages. Fruit juices are extracted from fresh fruits
and then blended in the Blending Department. The blended juices are then bottled and packed for
shipping in the Bottling Department. The following information pertains to the operations of the
Blending Department for June.

Percent Completed

Units Materials Conversion
Work in process, beginning .............. 20,000 100% 75%
Started into production ................. 180,000
Completed and transferred out .......... 160,000
Work in process,ending................. 40,000 100% 25%

Materials Conversion

Work in process, beginning .............. $25,200 $24,800
Cost added duringJune ................ $334,800 $238,700

Required:

1. Calculate the Blending Department’s equivalent units of production for materials and conver-
sion in June.

2. Calculate the Blending Department’s cost per equivalent unit for materials and conversion
in June.

3. Calculate the Blending Department’s cost of ending work in process inventory for materials,
conversion, and in total for June.

4. Calculate the Blending Department’s cost of units transferred out to the Bottling Department
for materials, conversion, and in total for June.

5. Prepare a cost reconciliation report for the Blending Department for June.
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PROBLEM 4-16 Comprehensive Problem—Weighted-Average Method LO4-2, LO4-3, LO4-4, LO4-5
Builder Products, Inc., uses the weighted-average method in its process costing system. It manu-
factures a caulking compound that goes through three processing stages prior to completion. Infor-
mation on work in the first department, Cooking, is given below for May:

Production data:
Pounds in process, May 1; materials 100% complete;

conversion 80% complete ...... ... ... i 10,000
Pounds started into production duringMay .................... 100,000
Pounds completed and transferredout........................ ?
Pounds in process, May 31; materials 60% complete;

conversion 20% complete . ... ... 15,000

Cost data:
Work in process inventory, May 1:

Materials CoSt . ...\ v ittt $1,500

CONVEISION COSE vttt et $7,200
Cost added during May:

Materials CoSt . ...\ttt $154,500

CONVEISION COSE vttt ettt $90,800

Required:

1. Compute the equivalent units of production for materials and conversion for May.

2. Compute the cost per equivalent unit for materials and conversion for May.

3. Compute the cost of ending work in process inventory for materials, conversion, and in total
for May.

4. Compute the cost of units transferred out to the next department for materials, conversion, and
in total for May.

5. Prepare a cost reconciliation report for May.

PROBLEM 4-17 Cost Flows LO4-1
Lubricants, Inc., produces a special kind of grease that is widely used by race car drivers. The
grease is produced in two processing departments—Refining and Blending. Raw materials are
introduced at various points in the Refining Department.

The following incomplete Work in Process account is available for the Refining Department
for March:

Work in Process—Refining Department

March 1 balance 38,000 | Completed and transferred to
Blending ?

Materials 495,000

Direct labor 72,000

Overhead 181,000

March 31 balance ?

The March 1 work in process inventory in the Refining Department consists of the following
elements: materials, $25,000; direct labor, $4,000; and overhead, $9,000.

Costs incurred during March in the Blending Department were: materials used, $115,000;
direct labor, $18,000; and overhead cost applied to production, $42,000.

Required:
1. Prepare journal entries to record the costs incurred in both the Refining Department and
Blending Department during March. Key your entries to the items (a) through (g) below.
a. Raw materials used in production.
b. Direct labor costs incurred.
c. Manufacturing overhead costs incurred for the entire factory, $225,000. (Credit Accounts
Payable.)
Manufacturing overhead was applied to production using a predetermined overhead rate.
e. Units that were complete with respect to processing in the Refining Department were
transferred to the Blending Department, $740,000.
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f.  Units that were complete with respect to processing in the Blending Department were
transferred to Finished Goods, $950,000.

g. Completed units were sold on account, $1,500,000. The Cost of Goods Sold was
$900,000.

Post the journal entries from (1) above to T-accounts. The following account balances existed

at the beginning of March. (The beginning balance in the Refining Department’s Work in

Process is given in the T-account shown above.)

Raw Materials . ..... ..o $618,000
Work in Process—Blending Department .............. $65,000
Finished Goods. ... ... ... $20,000

After posting the entries to the T-accounts, find the ending balance in the inventory accounts and
the Manufacturing Overhead account.

PROBLEM 4-18 Interpreting a Report—Weighted-Average Method LO4-2, LO4-3, LO4-4

Cooperative San José of southern Sonora state in Mexico makes a unique syrup using cane sugar
and local herbs. The syrup is sold in small bottles and is prized as a flavoring for drinks and for use
in desserts. The bottles are sold for $12 each. The first stage in the production process is carried
out in the Mixing Department, which removes foreign matter from the raw materials and mixes
them in the proper proportions in large vats. The company uses the weighted-average method in its
process costing system.

A hastily prepared report for the Mixing Department for April appears below:

Units to be accounted for:
Work in process, April 1 (materials 90% complete;

conversion 80% complete) ........ ... 30,000
Started into production ......... ... 200,000
Total units to be accounted for ....... ... . ... ... . 230,000
Units accounted for as follows:
Transferred to nextdepartment ....... . ... ... ... ... ... 190,000
Work in process, April 30 (materials 75% complete;
conversion 60% complete). .......... ... ... 40,000
Total units accounted for ........ .. ... ... .. 230,000

Cost Reconciliation
Cost to be accounted for:

Work in process, April 1 ... . o $ 98,000

Costadded duringthemonth ....... ... ... ... ... .... 827,000
Total cost to be accountedfor ........ ... ... ... .. .. .. ... $925,000
Cost accounted for as follows:

Work in process, April 30 . ... ... $119,400

Transferred to next department. ............. ... ... ... ..... 805,600
Total cost accounted for .. ... ... $925,000

Management would like some additional information about Cooperative San José’s operations.

Required:

1. What were the Mixing Department’s equivalent units of production for materials and conver-
sion for April?

2. What were the Mixing Department’s cost per equivalent unit for materials and conversion for
April? The beginning inventory consisted of the following costs: materials, $67,800; and con-
version cost, $30,200. The costs added during the month consisted of: materials, $579,000;
and conversion cost, $248,000.

3.  How many of the units transferred out of the Mixing Department in April were started and
completed during that month?

4. The manager of the Mixing Department stated, “Materials prices jumped from about $2.50

per unit in March to $3 per unit in April, but due to good cost control I was able to hold our
materials cost to less than $3 per unit for the month.” Should this manager be rewarded for
good cost control? Explain.
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CASE 4-19 Second Department—Weighted-Average Method LO4-2, LO4-3, LO4-4

“I think we goofed when we hired that new assistant controller,” said Ruth Scarpino, president
of Provost Industries. “Just look at this report that he prepared for last month for the Finishing
Department. I can’t understand it.”

Finishing Department costs:
Work in process inventory, April 1, 450 units; materials

100% complete; conversion 60% complete .......... ... ... .. .. ...... $ 8,208*
Costs transferred in during the month from the

preceding department, 1,950 units .......... ... ... .. i 17,940
Materials cost added duringthemonth ... ... . ... ... .. ... ... . ... ... 6,210
Conversion costs incurred duringthemonth .......... .. .. .. .. ... .... 13,920
Total departmental CoOStS . ... ... . i e $46,278

Finishing Department costs assigned to:
Units completed and transferred to finished goods,

1,800 units at $25.71 perunit. . .. ..ot $46,278
Work in process inventory, April 30, 600 units; .......... ... ... ... .. ... ..

materials 0% complete; conversion 35% complete . ..................... 0
Total departmental costs assigned ................ i $46,278

*Consists of cost transferred in, $4,068; materials cost, $1,980; and conversion cost, $2,160.

“He’s struggling to learn our system,” replied Frank Harrop, the operations manager. “The
problem is that he’s been away from process costing for a long time, and it’s coming back slowly.”

“It’s not just the format of his report that 'm concerned about. Look at that $25.71 unit cost
that he’s come up with for April. Doesn’t that seem high to you?” said Ms. Scarpino.

“Yes, it does seem high; but on the other hand, I know we had an increase in materials prices
during April, and that may be the explanation,” replied Mr. Harrop. “I’ll get someone else to redo
this report and then we can see what’s going on.”

Provost Industries manufactures a ceramic product that goes through two processing
departments—Molding and Finishing. The company uses the weighted-average method in its
process costing.

Required:

1. Prepare a report for the Finishing Department showing how much cost should have been
assigned to the units completed and transferred to finished goods, and how much cost should
have been assigned to ending work in process inventory in the Finishing Department.

2. Explain to the president why the unit cost on the new assistant controller’s report is so high.

CASE 4-20 Ethics and the Manager, Understanding the Impact of Percentage Completion on

Profit—Weighted-Average Method LO4-2, LO4-3, LO4-4

Gary Stevens and Mary James are production managers in the Consumer Electronics Division of

General Electronics Company, which has several dozen plants scattered in locations throughout

the world. Mary manages the plant located in Des Moines, Iowa, while Gary manages the plant in

El Segundo, California. Production managers are paid a salary and get an additional bonus equal

to 5% of their base salary if the entire division meets or exceeds its target profits for the year. The

bonus is determined in March after the company’s annual report has been prepared and issued to
stockholders.

Shortly after the beginning of the new year, Mary received a phone call from Gary that went
like this:

Gary: How’s it going, Mary?

Mary: Fine, Gary. How’s it going with you?

Gary: Great! I just got the preliminary profit figures for the division for last year and we are within
$200,000 of making the year’s target profits. All we have to do is pull a few strings, and we’ll be
over the top!

Mary: What do you mean?

Gary: Well, one thing that would be easy to change is your estimate of the percentage completion of
your ending work in process inventories.
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Mary: 1 don’t know if I can do that, Gary. Those percentage completion figures are supplied by Tom
Winthrop, my lead supervisor, who I have always trusted to provide us with good estimates.
Besides, I have already sent the percentage completion figures to corporate headquarters.

Gary: You can always tell them there was a mistake. Think about it, Mary. All of us managers are doing
as much as we can to pull this bonus out of the hat. You may not want the bonus check, but the rest
of us sure could use it.

The final processing department in Mary’s production facility began the year with no work
in process inventory. During the year, 210,000 units were transferred in from the prior process-
ing department and 200,000 units were completed and sold. Costs transferred in from the prior
department totaled $39,375,000. No materials are added in the final processing department.
A total of $20,807,500 of conversion cost was incurred in the final processing department during
the year.

Required:

1. Tom Winthrop estimated that the units in ending work in process inventory in the final pro-
cessing department were 30% complete with respect to the conversion costs of the final pro-
cessing department. If this estimate of the percentage completion is used, what would be the
cost of goods sold for the year?

2. Does Gary Stevens want the estimated percentage completion to be increased or decreased?
Explain why.

3. What percentage completion would result in increasing reported net operating income by
$200,000 over the net operating income that would be reported if the 30% figure were used?

4. Do you think Mary James should go along with the request to alter estimates of the percentage
completion? Why or why not?
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The FIFO method of process costing is generally considered more accurate than the
weighted-average method, but it is more complex. It calculates unit costs using only the
costs and outputs from the current period, whereas the weighted-average method calcu-
lates unit costs using costs and outputs from the current and prior periods.

We will illustrate the FIFO method using the data from Exhibits 4-5 and 4-8 pertain-
ing to Double Diamond Skis’ Shaping and Milling Department. We will also organize
our explanation using the same four-step process that we used for the weighted-average
method.

Step 1: Compute the Equivalent Units of Production

The computation of equivalent units of production under the FIFO method differs from
the computation under the weighted-average method in two ways.

First, the “units transferred out” is divided into two parts. One part consists of the
units from the beginning inventory that were completed and transferred out, and the
other part consists of the units that were both started and completed during the current
period.

Second, full consideration is given to the amount of work expended during the cur-
rent period on units in the beginning work in process inventory as well as on units in
the ending work in process inventory. Thus, under the FIFO method, both beginning
and ending work in process inventories are converted to equivalent units. For the begin-
ning inventory, the equivalent units represent the work done to complete the units; for
the ending inventory, the equivalent units represent the work done to bring the units to
a stage of partial completion at the end of the period (the same as with the weighted-
average method).

LO4-6
Compute the equivalent units
of production using the FIFO
method.
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The formula for computing the equivalent units of production under the FIFO method
is more complex than under the weighted-average method:

FIFO Method
(a separate calculation is made for each cost category
in each processing department)

Equivalent units of production = Equivalent units to complete beginning work in process
inventory*

+ Units started and completed during the period

+ Equivalent units in ending work in process inventory

*Equivalent units to Units in beginning Percentage completion
complete beginning work = work in process X [ 100% — of beginning work in
in process inventory inventory process inventory

Or, the equivalent units of production can also be determined as follows:

Equivalent units of production = Units transferred out

+ Equivalent units in ending work in process
inventory

— Equivalent units in beginning work in process
inventory

To illustrate the FIFO method, refer again to the data in Exhibit 4-5 for the Shap-
ing and Milling Department at Double Diamond Skis. The department completed and
transferred 4,800 units to the Graphics Application Department during May. Because 200
of these units came from the beginning inventory, the Shaping and Milling Department
must have started and completed 4,600 units during May. The 200 units in the begin-
ning inventory were 55% complete with respect to materials and only 30% complete with
respect to conversion costs when the month started. Thus, to complete these units the
department must have added another 45% of materials costs (100% — 55% = 45%) and
another 70% of conversion costs (100% — 30% = 70%). Following this line of reason-
ing, the equivalent units of production for the Shaping and Milling Department for May
would be computed as shown in Exhibit 4A—1.

EXHIBIT 4A-1
Equivalent Units of Production:
FIFO Method

Materials Conversion

Equivalent units needed to complete beginning
work in process inventory:

Materials: 200 units X (100% — 55%)* .................. 90

Conversion: 200 units X (100% — 30%)* . ............... 140
Units started and completed during the period ............ 4,600" 4,600"
Equivalent units in ending work in process inventory:

Materials: 400 units X 40% complete................... 160

Conversion: 400 units X 25% complete................. 100
Equivalent units of production............ ... .. ... ... ... 4,850 4,840

*This is the work needed to complete the units in beginning inventory.

*5,000 units started — 400 units in ending work in process = 4,600 units started and
completed. This can also be computed as 4,800 units completed and transferred to
the next department — 200 units in beginning work in process inventory. The FIFO
method assumes that the units in beginning inventory are finished first.
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Stop at this point and compare the data in Exhibit 4A—1 with the data in Exhibit 4-6 in
the chapter, which shows the computation of equivalent units of production under the
weighted-average method. Also refer to Exhibit 4A-2, which compares the two methods.

The essential difference between the two methods is that the weighted-average method
blends costs and outputs from the current period with costs and outputs from the prior
period, whereas the FIFO method separates the two periods. To see this more clearly, con-
sider the following reconciliation of the two calculations of equivalent units of production:

Shaping and Milling Department Materials Conversion

183

Equivalent units of production—weighted-average method. . . .. 4,960 4,900
Less equivalent units in beginning work in process inventory:
200 UNitS X 55%. .ot 110
200 UNItS X B30% .« ot 60
Equivalent units of production—FIFO method. ................ 4,850 4,840
Double Diamond Skis EXHIBIT 4A-2
Shaping and Milling Department Visual Perspective of Equivalent
Conversion Costs Units of Production
Weighted-Average Method
Beginning work Ending work

in process inventory in process inventory

5,000 units started

A\

400 units

200 units I
30% complete 4,600 units started and completed | 25% complete
1

Units completed and
transferred to next department
Equivalent units in
ending work in process inventory:
400 units X 25% 100

4,800

Equivalent units of production 4,900
FIFO Method
Beginning work Ending work
in process inventory in process inventory
5,000 units started *
\J
200 units 400 units

30% complete

|
4, i !
600 units started and completed | 25% complete

1

Equivalent units needed
to complete beginning
work in process inventory:
200 units X 70%*

Units started and completed

Equivalent units in
ending work in process inventory:

400 units X 25% 100

Equivalent units of production 4,840

*100% — 30% = 70%. This 70% represents the work needed to complete the units in
the beginning inventory.
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LO4-7

Compute the cost per
equivalent unit using the FIFO
method.

LO4-8
Assign costs to units using the
FIFO method.
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As shown in the reconciliation of the two costing methods, it is evident that the FIFO
method removes the equivalent units that were already in beginning inventory from the
equivalent units of production as defined using the weighted-average method. Thus,
the FIFO method isolates the equivalent units of production that are due to work per-
formed during the current period. The weighted-average method blends together the
equivalent units already in beginning inventory with the work performed in the current
period.

Step 2: Compute the Cost per Equivalent Unit

In the FIFO method, the cost per equivalent unit is computed as follows:

FIFO Method
(a separate calculation is made for each cost category in
each processing department)

Cost added during the period
Equivalent units of production

Cost per equivalent unit =

Unlike the weighted-average method, in the FIFO method the cost per equivalent unit is
based only on the costs incurred in the department in the current period.

By incorporating cost data from Exhibit 4-8, the Shaping and Milling Department’s
costs per equivalent unit for materials and for conversion for May can be computed
below:

Shaping and Milling Department
Costs per Equivalent Unit—FIFO method

Materials Conversion

Cost added during the period (see Exhibit 4-8) (a) ... ... $368,600 $350,900
Equivalent units of production (see above) (b) .......... 4,850 4,840
Cost per equivalentunit (@) = (0) .. ... $76.00 $72.50

Step 3: Assign Costs to Units

The costs per equivalent unit are used to value (1) the equivalent units needed to
complete beginning work in process inventory, (2) the equivalent units in ending work
in process inventory, and (3) the units that were started and completed during the
period. For example, each unit started, completed, and transferred out of the Shaping
and Milling Department to the Graphics Application Department will carry with it
a cost of $148.50—$76.00 for materials and $72.50 for conversion. Because 4,600
units were started, completed, and transferred out in May to the next department
(see Exhibit 4A—1), the total cost assigned to those units would be $683,100 (4,600
units X $148.50 per unit).

A complete accounting of the costs assigned to the units in ending work in process
inventory and the units transferred out appears below. It is more complicated than the
weighted-average method. This is because the cost of the units transferred out consists of
three separate components: (1) the cost in beginning work in process inventory; (2) the
cost to complete the units in beginning work in process inventory; and (3) the cost of units
started and completed during the period. Notice that the cost in beginning work in process
inventory ($15,175) is excluded in the numerator of the FIFO method’s computation of
the cost per equivalent unit. However, it is included in the numerator of the weighted-
average method’s computation of the cost per equivalent unit. This is a major difference
between the FIFO and weighted-average methods.
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Shaping and Milling Department
Costs of Ending Work in Process Inventory and Units Transferred Out—FIFO Method

Materials Conversion Total
Ending work in process inventory:
Equivalent units in ending work in

process inventory (see Exhibit 4A-1)(a) ... .. 160 100
Cost per equivalent unit (b) .................. $76.00 $72.50
Cost of ending work in process
inventory @) X (B). ... $12,160 $7,250 $19,410

Units transferred out:
Cost in beginning work in
processinventory...................... $9,600 $5,575 $15,175
Cost to complete the units in
beginning work in process inventory:
Equivalent units needed to complete
beginning work in process inventory

(see Exhibit 4A—=1) (@) .. oeeeer ., 90 140
Cost per equivalentunit(b) ................ $76.00 $72.50
Cost to complete the units in beginning
work in process inventory (@)............. $6,840 $10,150 $16,990

Cost of units started and completed this period:
Units started and completed this period

(see Exhibit 4A=1)(@) .....covvviaa... 4,600 4,600
Cost per equivalentunit (b) ................ $76.00 $72.50
Cost of units started and completed
this period (@) X (B). ... ..o $349,600 $333,500 $683,100
Total cost of units transferredout . .............. $715,265

Step 4: Prepare a Cost Reconciliation Report

The costs assigned to ending work in process inventory and to the units transferred out

reconcile with the costs we started with in Exhibit 4-8 as shown below: LO4-9

Prepare a cost reconciliation
report using the FIFO method.

Shaping and Milling Department Cost Reconciliation

Costs to be accounted for:

Cost of beginning work in process inventory (Exhibit 4-8) ...... $ 15,175

Costs added to production during the period (Exhibit 4-8)...... 719,500

Total cost to be accounted for. ........ ... ... . i $734,675
Costs accounted for as follows:

Cost of ending work in process inventory (see above).......... $ 19,410

Cost of units transferred out (see above). ..................... 715,265

Total cost accounted for . ......... . .. $734,675

The $715,265 cost of the units transferred to the next department, Graphics Appli-
cation, will be accounted for in that department as “costs transferred in.” As in the
weighted-average method, this cost will be treated in the process costing system as just
another category of costs, like materials or conversion costs. The only difference is that
the costs transferred in will always be 100% complete with respect to the work done in
the Shaping and Milling Department. Costs are passed on from one department to the
next in this fashion, until they reach the last processing department, Finishing and Pair-
ing. When the products are completed in this last department, their costs are transferred
to finished goods.
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A Comparison of Costing Methods

In most situations, the weighted-average and FIFO methods will produce very similar
unit costs. If there never are any ending inventories, the two methods will produce iden-
tical results. The reason for this is that without any ending inventories, no costs can be
carried forward into the next period and the weighted-average method will base unit costs
on just the current period’s costs—just as in the FIFO method. If there are ending inven-
tories, either erratic input prices or erratic production levels would also be required to
generate much of a difference in unit costs under the two methods. This is because the
weighted-average method will blend the unit costs from the prior period with the unit
costs of the current period. Unless these unit costs differ greatly, the blending will not
make much difference.

Nevertheless, from the standpoint of cost control, the FIFO method is better than
the weighted-average method. Current performance should be evaluated based on costs
of the current period only but the weighted-average method mixes costs of the current
period with costs of the prior period. Thus, under the weighted-average method, the man-
ager’s apparent performance in the current period is influenced by what happened in
the prior period. This problem does not arise under the FIFO method because the FIFO
method makes a clear distinction between costs of prior periods and costs incurred during
the current period. For the same reason, the FIFO method also provides more up-to-date
cost data for decision-making purposes.

On the other hand, the weighted-average method is simpler to apply than the FIFO
method, but computers can handle the additional calculations with ease once they have
been appropriately programmed.

I Appendix 4A: Exercises, Problems, and Case

EXERCISE 4A—-1 Computation of Equivalent Units of Production—FIFO Method LO4-6
Refer to the data for Clonex Labs, Inc., in Exercise 4-2.

Required:
Assuming the company uses the FIFO method, compute the equivalent units of production for
materials and conversion for October.

EXERCISE 4A-2 Cost per Equivalent Unit—FIFO Method LO4-7
Superior Micro Products uses the FIFO method in its process costing system. Data for the Assem-
bly Department for May appear below:

Materials Labor Overhead
Costadded duringMay. ............... $193,320 $62,000 $310,000
Equivalent units of production ......... 27,000 25,000 25,000

Required:
Compute the cost per equivalent unit for materials, labor, overhead, and in total.

EXERCISE 4A-3 Assigning Costs to Units—FIFO Method LO4-8
Data concerning a recent period’s activity in the Assembly Department, the first processing depart-

ment in a company that uses the FIFO method in its process costing, appear below:

Materials  Conversion

Cost of work in process inventory at the beginning of the period ... $3,200 $650
Equivalent units in the ending work in process inventory........... 400 200
Equivalent units required to complete the beginning

WOrK in process iNVeNtory. . ... ..ottt 600 1,200

Cost per equivalent unit for the period .......................... $2.32 $0.75
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A total of 26,000 units were completed and transferred to the next processing department dur-
ing the period. Beginning work in process inventory consisted of 2,000 units and ending work in
process inventory consisted of 1,000 units.

Required:

1. Compute the Assembly Department’s cost of ending work in process inventory for materials,
conversion, and in total for the period.

2. Compute the Assembly Department’s cost of units transferred out to the next department for
materials, conversion, and in total for the period.

EXERCISE 4A-4 Cost Reconciliation Report—FIFO Method LO4-9

Schroeder Baking Corporation uses a process costing system in its large-scale baking operations.
The Mixing Department is one of the company’s processing departments. In the Mixing Depart-
ment in July, the cost of beginning work in process inventory was $1,460, the cost of ending work
in process inventory was $3,120, and the cost added to production was $36,540.

Required:
Prepare a cost reconciliation report for the Mixing Department for July.

EXERCISE 4A-5 Computation of Equivalent Units of Production—FIFO Method LO4-6

MediSecure, Inc., uses the FIFO method in its process costing system. It produces clear plastic
containers for pharmacies in a process that starts in the Molding Department. Data concerning that
department’s operations in the most recent period appear below:

Beginning work in process:

UNitS iN ProCess . ..o vt it 500

Completion with respect to materials................. 80%

Completion with respect to conversion............... 40%
Units started into production during the month .......... 153,600
Units completed and transferredout ................... 153,700
Ending work in process:

UNitS iN ProCess . ..ottt 400

Completion with respect to materials ................ 75%

Completion with respect to conversion............... 20%

Required:
Compute the Molding Department’s equivalent units of production for materials and conversion
for the period.

EXERCISE 4A—-6 Equivalent Units of Production—FIFO Method LO4-6
Refer to the data for Alaskan Fisheries, Inc., in Exercise 4—10.

Required:
Compute the Cleaning Department’s equivalent units of production for materials and for labor and
overhead for July.

EXERCISE 4A-7 Equivalent Units of Production and Cost per Equivalent Unit—FIFO Method
LO4-6, LO4-7
Refer to the data for Pureform, Inc., in Exercise 4-9.

Required:

Assume that the company uses the FIFO method in its process costing system.

1. Compute the first department’s equivalent units of production for materials, labor, and over-
head for the month.

2. Compute the first department’s cost per equivalent unit for materials, labor, overhead, and in
total for the month.

EXERCISE 4A-8 Equivalent Units of Production—FIFO Method LO4-6
Refer to the data for Highlands Company in Exercise 4—-6. Assume that the company uses the FIFO
method in its process costing system.

Required:
1. Compute the number of tons of pulp completed and transferred out during June.
2. Compute the equivalent units of production for materials and for labor and overhead for June.
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EXERCISE 4A-9 Equivalent Units; Equivalent Units of Production; Assigning Costs—FIFO Method
LO4-6, LO4-7, LO4-8

Jarvene Corporation uses the FIFO method in its process costing system. The following data are
for the most recent month of operations in one of the company’s processing departments:

Units in beginning inventory .................. 400
Units started into production . ................. 3,000
Units in ending inventory ..................... 300
Units transferred to the next department ....... 3,100

Materials Conversion

Percentage completion of beginning inventory .. ..... 80% 40%
Percentage completion of ending inventory ......... 70% 60%

The cost of beginning inventory according to the company’s costing system was $11,040 of which
$8,120 was for materials and the remainder was for conversion cost. The costs added during the
month amounted to $132,730. The costs per equivalent unit for the month were:

Materials Conversion

Cost per equivalentunit .......................... $25.40 $18.20

Required:

1. Compute the total cost per equivalent unit for the month.

2. Compute the equivalent units of material and conversion in the ending inventory.

3. Compute the equivalent units of material and conversion that were required to complete the
beginning inventory.

4. Compute the number of units started and completed during the month.

5. Compute the cost of ending work in process inventory for materials, conversion, and in total
for the month.

6. Compute the cost of the units transferred to the next department for materials, conversion, and
in total for the month.

PROBLEM 4A-10 Equivalent Units of Production; Assigning Costs; Cost Reconciliation Report—FIFO
Method LO4-6, LO4-7, LO4-8, LO4-9

Selzik Company makes super-premium cake mixes that go through two processing departments—
Blending and Packaging. The following activity was recorded in the Blending Department during July:

Production data:

Units in process, July 1 (materials 100% complete; conversion 30% complete) .. .. 10,000

Units started into production . ... 170,000

Units in process, July 31 (materials 100% complete; conversion 40% complete) . .. 20,000
Cost data:

Work in process inventory, July 1:

MaLErTalS COSE . . .ottt ettt e e e e e $8,500

CONVEISION COSE ..ottt ettt et e e e e e e e e $4,900
Cost added during the month:

Materials COSt . ..ttt e e e $139,400

CONVEISION COSE . . oottt e et e e e e e e e e $244,200

All materials are added at the beginning of work in the Blending Department. The company uses
the FIFO method in its process costing system.

Required:

1. Calculate the Blending Department’s equivalent units of production for materials and conver-
sion for July.

2. Calculate the Blending Department’s cost per equivalent unit for materials and conversion for July.

3. Calculate the Blending Department’s cost of ending work in process inventory for materials,
conversion, and in total for July.

4. Calculate the Blending Department’s cost of units transferred out to the next department for
materials, conversion, and in total for July.

5. Prepare a cost reconciliation report for the Blending Department for July.
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PROBLEM 4A-11 Equivalent Units of Production; Cost per Equivalent Unit; Assigning Costs—FIFO
Method LO4-6, LO4-7, LO4-8, LO4-9

Refer to the data for the Blending Department of Sunspots Beverages, Ltd., in Problem 4-15.
Assume that the company uses the FIFO method in its process costing system.

Required:

1. Compute the Blending Department’s equivalent units of production for materials and conver-
sion for June.

2. Compute the Blending Department’s cost per equivalent unit for materials and conversion for
June.

3. Calculate the Blending Department’s cost of ending work in process inventory for materials,
conversion, and in total for June.

4. Calculate the Blending Department’s cost of units transferred out to the next department for
materials, conversion, and in total for June

5. Prepare a cost reconciliation report for the Blending Department for June.

CASE 4A-12 Second Department—FIFO Method LO4-6, LO4-7, LO4-8
Refer to the data for Provost Industries in Case 4-19. Assume that the company uses the FIFO
method in its process costing system.

Required:

1. Prepare a report for the Finishing Department for April showing how much cost should have
been assigned to the units completed and transferred to finished goods and how much cost
should have been assigned to the ending work in process inventory.

2. As stated in the case, the company experienced an increase in materials prices during April.
Would the effects of this price increase tend to show up more under the weighted-average
method or under the FIFO method? Why?

189

Appendix 4B: Service Department Cost Allocations I

Most large organizations have both operating departments and service departments.
The central purposes of the organization are carried out in the operating departments.
In contrast, service departments do not directly engage in operating activities. Instead,
they provide services or assistance to the operating departments. Examples of operat-
ing departments include the Surgery Department at Mt. Sinai Hospital, the Geography
Department at the University of Washington, the Marketing Department at Allstate
Insurance Company, and production departments at manufacturers such as Mitsubishi,
Hewlett-Packard, and Michelin. In process costing, the processing departments are
all operating departments. Examples of service departments include Cafeteria, Internal
Auditing, Human Resources, Cost Accounting, and Purchasing.

Companies allocate service department costs to operating departments for various
reasons such as motivating and evaluating managerial performance, encouraging efficient
use of service department resources, and calculating unit costs. Appendix 11B focuses on
service department cost allocations for the first two reasons mentioned above—motivating
and evaluating managerial performance and encouraging efficient use of service depart-
ment resources. This appendix focuses on allocating service department costs to operating
departments to enable calculating various types of unit costs.

For example, a manufacturer may incur service department costs that need to be
included in the unit product cost calculations that it uses to value inventories and cost of
goods sold for external reporting purposes. Service companies also incur service depart-
ment costs that they may wish to incorporate into unit cost calculations within their oper-
ating departments. For example, hospitals often calculate unit costs such as the cost per
patient-day or the cost per laboratory test. Allocating service department costs to the
operating departments that directly serve patients or perform laboratory tests provides a
more comprehensive understanding of the hospital’s various unit costs.
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This appendix illustrates two methods that are often used to allocate service depart-
ment costs to other departments: the direct method and the step-down method.! However,
before getting into the details of these two methods, we need to explain the concept of
interdepartmental services.

Interdepartmental Services Many service departments provide services to each
other, as well as to operating departments. For example, the Cafeteria Department pro-
vides meals for all employees, including those working in other service departments, as
well as those working in operating departments. In turn, the Cafeteria Department may
receive services from other service departments, such as from Custodial Services or from
Personnel. Services provided between service departments are known as interdepartmen-
tal or reciprocal services.

Direct Method

The direct method is simpler than the step-down method because it ignores any services
provided by one service department to another service department (e.g., interdepartmen-
tal services). Even if a service department (such as Personnel) provides a large amount of
service to another service department (such as the Cafeteria), the direct method does not
allow for any cost allocations between these two departments. Rather, the direct method
allocates all service department costs directly to the operating departments, bypassing the
other service departments; hence, the term direct method.

For an example of the direct method, consider Mountain View Hospital, which has
two service departments and two operating departments as shown below. The hospital
allocates its Hospital Administration costs on the basis of employee-hours and its Custo-
dial Services costs on the basis of square feet occupied.

Service Operating
Departments Departments
Hospital Custodial Patient
Administration Services Laboratory  Care Total

Departmental

costs before

allocation ........ $360,000 $90,000 $261,000 $689,000 $1,400,000
Employee-hours.. .. .. 12,000 6,000 18,000 30,000 66,000
Space occupied—

square feet ....... 10,000 200 5,000 45,000 60,200

The direct method of allocating the hospital’s service department costs to the operat-
ing departments is shown in Exhibit 4B—1. Several things should be noted in this exhibit.
First, the employee-hours of the Hospital Administration Department and the Custodial
Services Department are ignored when allocating the costs of Hospital Administration
using the direct method. Under the direct method, any of the allocation base attributable
to the service departments themselves is ignored; only the amount of the allocation base
attributable to the operating departments is used in the allocation. Note that the same
rule is used when allocating the costs of the Custodial Services Department. Even though
the Hospital Administration and Custodial Services departments occupy some space, this
is ignored when the Custodial Services costs are allocated. Finally, note that after all
allocations have been completed, all of the service department costs are contained in the
two operating departments.

! The reciprocal method can also be used to allocate service department costs to operating depart-
ments. However, this method requires the use of simultaneous linear equations that are beyond the scope
of this book.
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EXHIBIT 4B-1
Direct Method of Allocation

Service Operating
Departments Departments
Hospital Custodial Patient
Administration  Services Laboratory Care Total

Departmental costs before allocation .......... $360,000 $90,000 $ 261,000 $689,000 $1,400,000
Allocation:

Hospital Administration costs ('%as, 3%s)* ... ... (360,000) 135,000 225,000

Custodial Services costs (%o, 4%0)" . .......... (90,000) 9,000 81,000
Total cost after allocation . .................... $ 0 $ 0 $ 405,000 $995,000 $1,400,000

*Based on the employee-hours in the two operating departments, which are 18,000 ho
hours.

feet = 50,000 square feet.

urs + 30,000 hours = 48,000

‘Based on the square feet occupied by the two operating departments, which is 5,000 square feet + 45,000 square

Step-Down Method

Unlike the direct method, the step-down method provides for allocation of a service
department’s costs to other service departments, as well as to operating departments.
The step-down method is sequential. The sequence typically begins with the department
that provides the greatest amount of service to other service departments. After its costs
have been allocated, the process continues, step-by-step, ending with the department that
provides the least amount of services to other service departments. This step procedure is
illustrated in Exhibit 4B-2.

Exhibit 4B-3 shows the details of the step-down method. Note the following three
key points about these allocations. First, under the Allocation heading in Exhibit 4B-3,
you see two allocations, or steps. In the first step, the costs of Hospital Administration are
allocated to another service department (Custodial Services) as well as to the operating
departments. In contrast to the direct method, the allocation base for Hospital Adminis-
tration costs now includes the employee-hours for Custodial Services as well as for the

LO4-11

Allocate service department
costs to operating
departments using the step-
down method.

Hospital
Administration

Costs are allocated to other
departments on the basis
of employee-hours.

Custodial
Services

Costs are allocated to

operating departments

on the basis of square
feet occupied.

Laboratory Patient Care

EXHIBIT 4B-2
Graphic Illustration—Step-Down
Method
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EXHIBIT 4B-3
Step-Down Method of Allocation

Service Operating
Departments Departments
Hospital Custodial Patient
Administration  Services Laboratory Care Total

Departmental costs before allocation ........... $360,000 $ 90,000 $261,000 $ 689,000 $1,400,000
Allocation:

Hospital Administration costs (%4, %64, 3%a4)* . . .. (360,000) 40,000 120,000 200,000

Custodial Services costs (%0, *¥%0)" ............ (130,000) 13,000 117,000
Total cost after allocation ...................... $ o $ 0 $394,000 $1,006,000 $1,400,000

‘Based on the employee-hours in Custodial Services and the two operating departments, which are 6,000 hours +
18,000 hours + 30,000 hours = 54,000 hours.
fAs in Exhibit 4B—1, this allocation is based on the square feet occupied by the two operating departments.

operating departments. However, the allocation base still excludes the employee-hours
for Hospital Administration itself. In both the direct and step-down methods, any amount
of the allocation base attributable to the service department whose cost is being allo-
cated is always ignored.

Second, looking again at Exhibit 4B-3, note that in the second step under the Alloca-
tion heading, the cost of Custodial Services is allocated to the two operating departments,
and none of the cost is allocated to Hospital Administration even though Hospital Admin-
istration occupies space in the building. In the step-down method, any amount of the
allocation base that is attributable to a service department whose cost has already been
allocated is ignored. After a service department’s costs have been allocated, costs of other
service departments are not reallocated back to it. Third, note that the cost of Custodial
Services allocated to other departments in the second step ($130,000) in Exhibit 4B-3
includes the costs of Hospital Administration that were allocated to Custodial Services in
the first step in Exhibit 4B-3.

I Appendix 4B: Exercises, Problems, and Case

EXERCISE 4B—1 Direct Method LO4-10
A Seattle Western University has provided the following data to be used in its service department

cost allocations:
4

Service Departments Operating Departments

Facility Undergraduate  Graduate

Administration  Services Programs Programs
Departmental costs before
allocations ................... $2,400,000 $1,600,000 $26,800,000 $5,700,000
Student credit-hours . ............ 20,000 5,000
Space occupied—square feet .. ... 25,000 10,000 70,000 30,000

Required:

Using the direct method, allocate the costs of the service departments to the two operating depart-
ments. Allocate the Administration cost on the basis of student credit-hours and the Facility Ser-
vices cost on the basis of space occupied.
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EXERCISE 4B-2 Step-Down Method LO4-11
Madison Park Co-op, a whole foods grocery and gift shop, has provided the following data to be
used in its service department cost allocations:

Service Departments Operating Departments

Administration Janitorial ~ Groceries Gifts
Departmental costs before allocations . .. $150,000  $40,000 $2,320,000 $950,000
Employee-hours....................... 320 160 3,100 740
Space occupied—squarefeet ........... 250 100 4,000 1,000

Required:

Using the step-down method, allocate the costs of the service departments to the two operating
departments. Allocate Administration first on the basis of employee-hours and then Janitorial on
the basis of space occupied.

EXERCISE 4B-3 Step-Down Method LO4-11
The Ferre Publishing Company has three service departments and two operating departments.

Selected data from a recent period on the five departments follow:

Service Departments

Operating Departments

Administration ~ Janitorial Maintenance Binding Printing

CoStS Lo $140,000 $105,000 $48,000 $275,000 $430,000
Number of employees. .................... 60 5 140 315 210
Square feet of space occupied ............. 15,000 10,000 20,000 40,000 100,000
Hours of presstime ....................... 30,000 60,000

The company allocates service department costs by the step-down method in the following order: Admin-

istration (number of employees), Janitorial (space occupied), and Maintenance (hours of press time).

Required:

Using the step-down method, allocate the service department costs to the operating departments.

EXERCISE 4B-4 Direct Method LO4-10

Refer to the data for the Ferre Publishing Company in Exercise 4B-3.

Required:

Assuming that the company uses the direct method rather than the step-down method to allocate

service department costs, how much cost would be assigned to each operating department?

PROBLEM 4B-5 Step-Down Method LO4-11

Woodbury Hospital has three service departments and three operating departments. Estimated cost

and operating data for all departments in the hospital for the forthcoming quarter are presented in

the table below: —

Service Departments Operating Departments
Housekeeping General
Services Food Services Admin. Services Laboratory Radiology Hospital

Totalcost..................... $87,000 $301,060 $249,020 $405,900 $520,500 $475,800
Mealsserved .............. ... 800 2,000 1,000 68,000
Square feet of space........... 5,000 13,000 6,500 10,000 7,500 108,000
Files processed ............... 14,000 7,000 25,000

The costs of the service departments are allocated by the step-down method using the alloca-
tion bases and in the order shown in the following table:

Service Department Allocation Bases
Housekeeping Services Square feet of space
Food Services Meals served

Administrative Services Files processed
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Total

$998,000
760
185,000
90,000

Total

$2,039,280
71,800
150,000
46,000




194

Chapter 4

All billing in the hospital is done through Laboratory, Radiology, or General Hospital. The hospital’s
administrator wants the costs of the three service departments allocated to these three billing centers.

Required:

Using the step-down method, prepare the cost allocation desired by the hospital administrator.
Include under each billing center the direct costs of the center, as well as the costs allocated from
the service departments.

PROBLEM 4B-6 Step-Down Method versus Direct Method; Predetermined Overhead Rates LO4-10,
LO4-11

The Sendai Co., Ltd., of Japan has budgeted costs in its various departments as follows for the
coming year:

Factory Administration ............. $270,000
Custodial Services .. ............... 68,760
Personnel......................... 28,840
Maintenance...................... 45,200
Machining—overhead .............. 376,300
Assembly—overhead. .............. 175,900
Total CoSt ... vvvv i $965,000

The company allocates service department costs to other departments in the order listed below.

Square
Total Feet of Direct
Number of Labor- Space Labor- Machine-

Department Employees Hours Occupied Hours Hours
Factory Administration ...... 12 — 5,000 — —
Custodial Services . ......... 4 3,000 2,000 — —
Personnel.................. 5 5,000 3,000 — —
Maintenance............... 25 22,000 10,000 — —
Machining ................. 40 30,000 70,000 20,000 70,000
Assembly.................. 60 90,000 20,000 80,000 10,000

146 150,000 110,000 100,000 80,000

Machining and Assembly are operating departments; the other departments are service departments.
Factory Administration is allocated based on labor-hours; Custodial Services based on square feet
occupied; Personnel based on number of employees; and Maintenance based on machine-hours.

Required:

1. Allocate service department costs to consuming departments by the step-down method. Then
compute predetermined overhead rates in the operating departments using machine-hours as
the allocation base in Machining and direct labor-hours as the allocation base in Assembly.

2.  Repeat (1) above, this time using the direct method. Again compute predetermined overhead
rates in Machining and Assembly.

3. Assume that the company doesn’t bother with allocating service department costs but simply
computes a single plantwide overhead rate that divides the total overhead costs (both ser-
vice department and operating department costs) by the total direct labor-hours. Compute the
plantwide overhead rate.

4. Suppose a job requires machine and labor time as follows:

Machine-Hours  Direct Labor-Hours

Machining Department ............... 190 25
Assembly Department................ 10 75
Totalhours......... ... ... . ... .. 200 100

Using the overhead rates computed in (1), (2), and (3) above, compute the amount of overhead
cost that would be assigned to the job if the overhead rates were developed using the step-down
method, the direct method, and the plantwide method.
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CASE 4B-7 Step-Down Method versus Direct Method LO4-10, LO4-11

“This is really an odd situation,” said Jim Carter, general manager of Highland Publishing Com-
pany. “We get most of the jobs we bid on that require a lot of press time in the Printing Department,
yet profits on those jobs are never as high as they ought to be. On the other hand, we lose most of
the jobs we bid on that require a lot of time in the Binding Department. I would be inclined to think
that the problem is with our overhead rates, but we’re already computing separate overhead rates
for each department. So what else could be wrong?”

Highland Publishing Company is a large organization that offers a variety of printing and binding
work. The Printing and Binding departments are supported by three service departments. The costs
of these service departments are allocated to other departments in the order listed below. The Person-
nel cost is allocated based on number of employees. The Custodial Services cost is allocated based on
square feet of space occupied and the Maintenance cost is allocated based on machine-hours.

Square Feet Number Direct
Total of Space of Machine- Labor-
Department Labor-Hours Occupied Employees Hours Hours
Personnel ................ 20,000 4,000 10
Custodial Services ........ 30,000 6,000 15
Maintenance ............. 50,000 20,000 25
Printing ........ ... ... .. 90,000 80,000 40 150,000 60,000
Binding .................. 260,000 40,000 120 30,000 175,000

450,000 150,000 210 180,000 235,000

Budgeted overhead costs in each department for the current year are shown below:

Personnel ... $ 360,000
Custodial Services. . ........ ... ... 141,000
Maintenance ........... ... .. ... 201,000
Printing ... ..o 525,000
Binding ... 373,500
Total budgeted cost ...............coo. .. $1,600,500

Because of its simplicity, the company has always used the direct method to allocate service
department costs to the two operating departments.

Required:

1. Using the step-down method, allocate the service department costs to the consuming depart-
ments. Then compute predetermined overhead rates in the two operating departments. Use
machine-hours as the allocation base in the Printing Department and direct labor-hours as the
allocation base in the Binding Department.

2. Repeat (1) above, this time using the direct method. Again compute predetermined overhead
rates in the Printing and Binding departments.

3. Assume that during the current year the company bids on a job that requires machine and
labor time as follows:

Machine- Direct

Hours Labor-Hours
Printing Department . ............... 15,400 900
Binding Department . ............... 800 2,000
Totalhours ........................ 16,200 2,900

a. Determine the amount of overhead cost that would be assigned to the job if the company
used the overhead rates developed in (1) above. Then determine the amount of overhead
cost that would be assigned to the job if the company used the overhead rates developed
in (2) above.

b. Explain to Mr. Carter, the general manager, why the step-down method provides a better
basis for computing predetermined overhead rates than the direct method.
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Cost-Volume-Profit Relationships

Kid Rock and Live Nation Entertainment Pull the
CVP Levers

© Everett Collection Inc/Alamy

Live Nation Entertainment (LNE) owns and operates outdoor amphi-
theaters. When hosting music concerts the company usually pays a
large amount of guaranteed upfront compensation to musical artists to
safeguard them from poor attendance. However, rapper-turned-country
rocker Kid Rock suggested a different financial arrangement. In exchange
for bypassing his up-front fee (which usually ranged between $250,000
and $350,000) and agreeing to share a portion of his ticket revenues with
LNE, Kid Rock asked for a share of the revenues from food, drinks, and
parking. He then lowered his ticket prices to $20 in an effort to increase
attendance and the amount of discretionary spending per customer for
food, drinks, and his $20 concert T-shirts. Kid Rock’s ultimate goal was
to design a financial model that gave fans a more affordable evening of
entertainment while still providing his band and LNE adequate profits.

Source: John Jurgensen, “Kid Rock’s Plan to Change the Economics of Touring,” The Wall Street Journal,
June 7, 2013, pp. D1-D8.
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LEARNING OBJECTIVES
After studying Chapter 5, you should be able to:

LO5-1 Explain how changes in activity affect
contribution margin and net operating
income.

LO5-2 Prepare and interpret a cost-volume-
profit (CVP) graph and a profit graph.

LO5-3 Use the contribution margin ratio
(CM ratio) to compute changes in
contribution margin and net operating
income resulting from changes in
sales volume.

LO5-4 Show the effects on net operating
income of changes in variable costs,
fixed costs, selling price, and volume.

LO5-5 Determine the break-even point.

LO5-6  Determine the level of sales needed
to achieve a desired target profit.

LO5-7  Compute the margin of safety and
explain its significance.

LO5-8 Compute the degree of operating
leverage at a particular level of sales and
explain how it can be used to predict
changes in net operating income.

LO5—-9 compute the break-even point for a
multiproduct company and explain
the effects of shifts in the sales mix
on contribution margin and the break-
even point.

LO5-10 (Appendix 5A) Analyze a mixed cost
using a scattergraph plot and the
high-low method.

LO5-11 (Appendix 5A) Analyze a mixed cost
using a scattergraph plot and the
least-squares regression method.
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ost-volume-profit (CVP) analysis helps managers make many
important decisions such as what products and services to offer, what prices to
charge, what marketing strategy to use, and what cost structure to maintain. Its pri-
mary purpose is to estimate how profits are affected by the following five factors:

Selling prices.

Sales volume.

Unit variable costs.
Total fixed costs.
Mix of products sold.

Nk =

To simplify CVP calculations, managers typically adopt the following assumptions
with respect to these factors':

1. Selling price is constant. The price of a product or service will not change as volume
changes.

2. Costs are linear and can be accurately divided into variable and fixed components.
The variable costs are constant per unit and the fixed costs are constant in total over
the entire relevant range.

3. In multiproduct companies, the mix of products sold remains constant.

While these assumptions may be violated in practice, the results of CVP analysis
are often “good enough” to be quite useful. Perhaps the greatest danger lies in relying on
simple CVP analysis when a manager is contemplating a large change in sales volume
that lies outside the relevant range. However, even in these situations the CVP model can
be adjusted to take into account anticipated changes in selling prices, variable costs per
unit, total fixed costs, and the sales mix that arise when the estimated sales volume falls
outside the relevant range.

To help explain the role of CVP analysis in business decisions, we’ll now turn our
attention to the case of Acoustic Concepts, Inc., a company founded by Prem Narayan.

Prem, who was a graduate student in engineering at the time, started Acoustic Concepts,
Inc., to market a radical new speaker he had designed for automobile sound systems. The
speaker, called the Sonic Blaster, uses an advanced microprocessor and proprietary soft-
ware to boost amplification to awesome levels. Prem contracted with a Taiwanese elec-
tronics manufacturer to produce the speaker. With seed money provided by his family,
Prem placed an order with the manufacturer and ran advertisements in auto magazines.
The Sonic Blaster was an immediate success, and sales grew to the point that Prem
moved the company’s headquarters out of his apartment and into rented quarters in a
nearby industrial park. He also hired a receptionist, an accountant, a sales manager, and
a small sales staff to sell the speakers to retail stores. The accountant, Bob Luchinni, had
worked for several small companies where he had acted as a business advisor as well as
accountant and bookkeeper. The following discussion occurred soon after Bob was hired:

Prem: Bob, I've got a lot of questions about the company’s finances that I hope you can
help answer.

Bob: We're in great shape. The loan from your family will be paid off within a few
months.

Prem: 1know, but I am worried about the risks I’ve taken on by expanding operations.
What would happen if a competitor entered the market and our sales slipped? How
far could sales drop without putting us into the red? Another question I've been try-
ing to resolve is how much our sales would have to increase to justify the big market-
ing campaign the sales staff is pushing for.

Bob: Marketing always wants more money for advertising.

' One additional assumption often used in manufacturing companies is that inventories do not change.
The number of units produced equals the number of units sold.
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Prem: And they are always pushing me to drop the selling price on the speaker. I
agree with them that a lower price will boost our sales volume, but I'm not sure the
increased volume will offset the loss in revenue from the lower price.

Bob: 1t sounds like these questions are all related in some way to the relationships
among our selling prices, our costs, and our volume. I shouldn’t have a problem com-
ing up with some answers.

Prem: Can we meet again in a couple of days to see what you have come up with?

Bob: Sounds good. By then I’ll have some preliminary answers for you as well as a
model you can use for answering similar questions in the future.

The Basics of Cost-Volume-Profit (CVP) Analysis

LO5-1

Explain how changes in
activity affect contribution
margin and net operating
income.

Bob Luchinni’s preparation for his forthcoming meeting with Prem Narayan begins
with the contribution format income statement that was introduced in an earlier chap-
ter. The contribution income statement emphasizes the behavior of costs and therefore
is extremely helpful to managers in judging the impact on profits of changes in selling
price, cost, or volume. Bob will base his analysis on the following contribution income
statement he prepared last month:

Acoustic Concepts, Inc.
Contribution Income Statement
For the Month of June

Total Per Unit
Sales (400 speakers) ............ccounnn. $100,000 $250
Variable expenses. . ....................... 60,000 150
Contribution margin ....................... 40,000 100
Fixedexpenses ...............ccoviuiin... 35,000
Net operatingincome...................... $ 5,000

Notice that sales, variable expenses, and contribution margin are expressed on a per
unit basis as well as in total on this contribution income statement. The per unit figures
will be very helpful to Bob in some of his calculations. Note that this contribution income
statement has been prepared for management’s use inside the company and would not
ordinarily be made available to those outside the company.

Contribution Margin

Contribution margin is the amount remaining from sales revenue after variable expenses have
been deducted. Thus, it is the amount available to cover fixed expenses and then to provide
profits for the period. Notice the sequence here—contribution margin is used first to cover the
fixed expenses, and then whatever remains goes toward profits. If the contribution margin is
not sufficient to cover the fixed expenses, then a loss occurs for the period. To illustrate with
an extreme example, assume that Acoustic Concepts sells only one speaker during a particular
month. The company’s income statement would appear as follows:

Contribution Income Statement
Sales of 1 Speaker

Total Per Unit
Sales (1speaker). .........oiiieiiiinan. $ 250 $250
Variable expenses. . ....................... 150 150
Contribution margin ....................... 100 $100
Fixedexpenses ...............ccoviiian .. 35,000

Net operatingloss. ........................ $(34,900)
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For each additional speaker the company sells during the month, $100 more in con-
tribution margin becomes available to help cover the fixed expenses. If a second speaker
is sold, for example, then the total contribution margin will increase by $100 (to a total of
$200) and the company’s loss will decrease by $100, to $34,800:

Contribution Income Statement
Sales of 2 Speakers

Total Per Unit
Sales (2 speakers). ............... .. $ 500 $250
Variable expenses. . .............. ... ..... 300 150
Contribution margin ....................... 200 $100
Fixedexpenses ............ ..., 35,000
Net operating loss. .. ............ ..., $(34,800)

If enough speakers can be sold to generate $35,000 in contribution margin, then all
of the fixed expenses will be covered and the company will break even for the month—
that is, it will show neither profit nor loss but just cover all of its costs. To reach the
break-even point, the company will have to sell 350 speakers in a month because each
speaker sold yields $100 in contribution margin:

Contribution Income Statement
Sales of 350 Speakers

Total Per Unit
Sales (350 speakers) ..., $87,500 $250
Variable expenses. . .......... .. ... .. 52,500 150
Contribution margin ........................ 35,000 $100
Fixedexpenses ............ ... ..., 35,000
Net operatingincome. ................ ... ... $ 0

Computation of the break-even point is discussed in detail later in the chapter; for the
moment, note that the break-even point is the level of sales at which profit is zero.

Once the break-even point has been reached, net operating income will increase by
the amount of the unit contribution margin for each additional unit sold. For example, if
351 speakers are sold in a month, then the net operating income for the month will be $100
because the company will have sold 1 speaker more than the number needed to break even:

Contribution Income Statement
Sales of 351 Speakers

Total Per Unit

Sales (351 speakers) ..., .. $87,750 $250
Variable expenses. . .............. ... ... 52,650 150
Contribution margin ........................ 35,100 &
Fixedexpenses .............cooviiininan.. 35,000
Net operatingincome. ...................... $ 100

If 352 speakers are sold (2 speakers above the break-even point), the net operat-
ing income for the month will be $200. If 353 speakers are sold (3 speakers above the
break-even point), the net operating income for the month will be $300, and so forth. To
estimate the profit at any sales volume above the break-even point, multiply the number
of units sold in excess of the break-even point by the unit contribution margin. The result
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represents the anticipated profits for the period. Or, to estimate the effect of a planned
increase in sales on profits, simply multiply the increase in units sold by the unit contri-
bution margin. The result will be the expected increase in profits. To illustrate, if Acous-
tic Concepts is currently selling 400 speakers per month and plans to increase sales to
425 speakers per month, the anticipated impact on profits can be computed as follows:

Additional speakerstobesold................ ... ... ... 25
Contribution margin perspeaker.............. ... .. .... x $100
Increase in net operatingincome. ............. ... ... .... $2,500

These calculations can be verified as follows:

Sales Volume

400 425 Difference
Speakers  Speakers (25 Speakers) Per Unit

Sales (@ $250 per speaker) .. ... $100,000 $106,250 $6,250 $250
Variable expenses

(@ $150 per speaker) ........ 60,000 63,750 3,750 150
Contribution margin ............ 40,000 42,500 2,500 100
Fixed expenses . ............... 35,000 35,000 0
Net operating income .......... $ 5000 $ 7,500 $2,500

To summarize, if sales are zero, the company’s loss would equal its fixed expenses.
Each unit that is sold reduces the loss by the amount of the unit contribution margin.
Once the break-even point has been reached, each additional unit sold increases the com-
pany’s profit by the amount of the unit contribution margin.

CVP Relationships in Equation Form

The contribution format income statement can be expressed in equation form as follows:
Profit = (Sales — Variable expenses) — Fixed expenses

For brevity, we use the term profit to stand for net operating income in equations.
When a company has only a single product, as at Acoustic Concepts, we can further
refine the equation as follows:

Sales = Selling price per unit X Quantity sold = P X Q
Variable expenses = Variable expenses per unit X Quantity sold =V x Q
Profit = (P X Q — V X Q) — Fixed expenses
We can do all of the calculations of the previous section using this simple equation. For

example, earlier we computed that the net operating income (profit) at sales of 351 speakers
would be $100. We can arrive at the same conclusion using the above equation as follows:

Profit = (P X Q — V X Q) — Fixed expenses
Profit = ($250 x 351 — $150 x 351) — $35,000
= ($250 — $150) x 351 — $35,000
= ($100) x 351 — $35,000

= $35,100 — $35,000
=$100
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It is often useful to express the simple profit equation in terms of the unit contribu-
tion margin (Unit CM) as follows:

Unit CM = Selling price per unit — Variable expenses per unit =P — V
Profit = (P X Q — V X Q) — Fixed expenses
Profit = (P — V) X Q — Fixed expenses
Profit = Unit CM X Q — Fixed expenses

We could also have used this equation to determine the profit at sales of 351 speakers as
follows:

Profit = Unit CM X Q — Fixed expenses
=$100 x 351 — $35,000
= $35,100 — $35,000
=$100

For those who are comfortable with algebra, the quickest and easiest approach to
solving the problems in this chapter may be to use the simple profit equation in one of
its forms.

CVP Relationships in Graphic Form

The relationships among revenue, cost, profit, and volume are illustrated on a cost-
volume-profit (CVP) graph. A CVP graph highlights CVP relationships over wide
ranges of activity. To help explain his analysis to Prem Narayan, Bob Luchinni prepared
a CVP graph for Acoustic Concepts.

Preparing the CVP Graph 1In a CVP graph (sometimes called a break-even chart),
unit volume is represented on the horizontal (X) axis and dollars on the vertical () axis.
Preparing a CVP graph involves the three steps depicted in Exhibit 5-1:

1. Draw a line parallel to the volume axis to represent total fixed expense. For Acoustic
Concepts, total fixed expenses are $35,000.

2. Choose some volume of unit sales and plot the point representing total expense (fixed
and variable) at the sales volume you have selected. In Exhibit 5-1, Bob Luchinni
chose a volume of 600 speakers. Total expense at that sales volume is:

FiXed @XPeNSe . . .ottt $ 35,000
Variable expense (600 speakers x $150 per speaker) . ........... 90,000
Total @XPENSE. . .\ttt $125,000

After the point has been plotted, draw a line through it back to the point where the
fixed expense line intersects the dollars axis.

3. Again choose some sales volume and plot the point representing total sales dollars
at the activity level you have selected. In Exhibit 5—1, Bob Luchinni again chose a
volume of 600 speakers. Sales at that volume total $150,000 (600 speakers X $250
per speaker). Draw a line through this point back to the origin.

The interpretation of the completed CVP graph is given in Exhibit 5-2. The antici-
pated profit or loss at any given level of sales is measured by the vertical distance
between the total revenue line (sales) and the total expense line (variable expense plus
fixed expense).
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The break-even point is where the total revenue and total expense lines cross. The
break-even point of 350 speakers in Exhibit 5-2 agrees with the break-even point com-
puted earlier.

When sales are below the break-even point—in this case, 350 units—the company
suffers a loss. Note that the loss (represented by the vertical distance between the total
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EXHIBIT 5-3
The Profit Graph

expense and total revenue lines) gets bigger as sales decline. When sales are above the break-
even point, the company earns a profit and the size of the profit (represented by the vertical
distance between the total revenue and total expense lines) increases as sales increase.

An even simpler form of the CVP graph, which we call a profit graph, is presented in
Exhibit 5-3. That graph is based on the following equation:

Profit = Unit CM x Q — Fixed expenses
In the case of Acoustic Concepts, the equation can be expressed as:
Profit = $100 x O — $35,000

Because this is a linear equation, it plots as a single straight line. To plot the line,
compute the profit at two different sales volumes, plot the points, and then connect
them with a straight line. For example, when the sales volume is zero (i.e., O = 0),
the profit is — $35,000 (= $100 x 0 — $35,000). When Q is 600, the profit is $25,000
(= $100 x 600 — $35,000). These two points are plotted in Exhibit 5-3 and a straight line
has been drawn through them.

The break-even point on the profit graph is the volume of sales at which profit is zero
and is indicated by the dashed line on the graph. Note that the profit steadily increases to
the right of the break-even point as the sales volume increases and that the loss becomes
steadily worse to the left of the break-even point as the sales volume decreases.

Contribution Margin Ratio (CM Ratio) and the Variable
Expense Ratio

In the previous section, we explored how CVP relationships can be visualized. This sec-
tion begins by defining the contribution margin ratio and the variable expense ratio.
Then it demonstrates how to use the contribution margin ratio in CVP calculations.
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As a first step in defining these two terms, we have added a column to Acoustic
Concepts’ contribution format income statement that expresses sales, variable expenses,
and contribution margin as a percentage of sales:

Percent
Total Per Unit  of Sales
Sales (400 speakers) ............. $100,000 $250 100%
Variable expenses. . .............. 60,000 150 _60%
Contribution margin .............. 40,000 & _40%
Fixedexpenses . ................. 35,000
Net operating income............. $ 5,000

The contribution margin as a percentage of sales is referred to as the contribution
margin ratio (CM ratio). This ratio is computed as follows:

. Contribution margin
CM ratio = g
Sales

For Acoustic Concepts, the computations are:

Total contribution margin _ $40,000

CM ratio = Total sales = $100,000

=40%

In a company such as Acoustic Concepts that has only one product, the CM ratio can also
be computed on a per unit basis as follows:

Unit contribution margin _ $100

CMratio = — 0 selling price ~ ~ $250

=40%

Similarly, the variable expenses as a percentage of sales is referred to as the variable
expense ratio. This ratio is computed as follows:

Variable expenses

Variable expense ratio =
p Sales

For Acoustic Concepts, the computations are:

Total variable expenses _ $60,000

Total sales ~ $100,000 60%

Variable expense ratio =

Because Acoustic Concepts has only one product, the variable expense ratio can also be
computed on a per unit basis as follows:

Variable expense per unit _ $150
Unit selling price ~ ~ $250

Variable expense ratio = =60%

Having defined the two terms, it bears emphasizing that the contribution margin ratio and
the variable expense ratio can be mathematically related to one another:

Contribution margin

CM ratio =
Sales
CM ratio = Sies — Variable expenses
Sales

CM ratio = 1 — Variable expense ratio
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So, in the case of Acoustic Concepts, this relationship would be as follows:

CM ratio = 1 — Variable expense ratio
=1-60%
=40 %

Applications of the Contribution Margin Ratio The CM ratio shows how the
contribution margin will be affected by a change in total sales. Acoustic Concepts’ CM
ratio of 40% means that for each dollar increase in sales, total contribution margin will
increase by 40 cents ($1 sales X CM ratio of 40%). Net operating income will also
increase by 40 cents, assuming that fixed costs are not affected by the increase in sales.
Generally, the effect of a change in sales on the contribution margin is expressed in equa-
tion form as:

Change in contribution margin = CM ratio X Change in sales

As this illustration suggests, the impact on net operating income of any given dollar
change in total sales can be computed by applying the CM ratio to the dollar change.
For example, if Acoustic Concepts plans a $30,000 increase in sales during the coming
month, the contribution margin should increase by $12,000 ($30,000 increase in sales X
CM ratio of 40%). As we noted above, net operating income also will increase by $12,000
if fixed costs do not change. This is verified by the following table:

Sales Volume

Percent
Present Expected Increase of Sales
SEIES 00 0coc000000s0000000000000000 $100,000 $1 30,000 $30,000  100%
Variable expenses ................. 60,000 78,000 18,000  60%
Contribution margin ................ 40,000 52,000 12,000  40%
Fixed expenses . ................... 35,000 35,000 0
Net operating income .............. $ 5000 $ 17,000 $12,000

"$130,000 expected sales + $250 per unit = 520 units. 520 units x $150 per unit = $78,000.

The relation between profit and the CM ratio can also be expressed using the
following equation:

Profit = CM ratio x Sales — Fixed expenses’

or, in terms of changes,

Change in profit = CM ratio X Change in sales — Change in fixed expenses

2 This equation can be derived using the basic profit equation and the definition of the CM ratio as
follows:

Profit = (Sales — Variable expenses) — Fixed expenses
Profit = Contribution margin — Fixed expenses

Contribution margin

Profit = Sales

X Sales — Fixed expenses

Profit = CM ratio X Sales — Fixed expenses

LO5-3

Use the contribution margin
ratio (CM ratio) to compute
changes in contribution
margin and net operating
income resulting from
changes in sales volume.
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For example, at sales of $130,000, the profit is expected to be $17,000 as
shown below:

Profit = CM ratio X Sales — Fixed expenses
= 0.40 x $130,000 — $35,000
= $52,000 — $35,000

= $17,000

Again, if you are comfortable with algebra, this approach will often be quicker and easier
than constructing contribution format income statements.

The CM ratio is particularly valuable in situations where the dollar sales of one product
must be traded off against the dollar sales of another product. In this situation, products that
yield the greatest amount of contribution margin per dollar of sales should be emphasized.

Additional Applications of CVP Concepts

Having demonstrated how to use the contribution margin ratio in CVP calculations, Bob
Luchinni, the accountant at Acoustic Concepts, wanted to offer the company’s president,
Prem Narayan, five additional examples of how CVP analysis can be used to answer the
types of questions that their company is facing. So, he began by reminding Prem that
the company’s fixed expenses are $35,000 per month and he restated the following key
pieces of data:

Percent

Per Unit  of Sales
SelliNng PriCe . ..ot $250 100%
Variable expenses. . ....... ... ... ... ... 150 60%
Contributionmargin ......................... $100 40%

Example 1: Change in Fixed Cost and Sales Volume Acoustic Concepts is cur-
rently selling 400 speakers per month at $250 per speaker for total monthly sales of
$100,000. The sales manager feels that a $10,000 increase in the monthly advertising
budget would increase monthly sales by $30,000 to a total of 520 units. Should the adver-
tising budget be increased? The table below shows the financial impact of the proposed
change in the monthly advertising budget.

Sales with
Additional
Current Advertising Percent
Sales Budget Difference  of Sales
Sales ... $100,000  $130,000 $30,000 100%
Variable expenses. ............... 60,000 78,000* 18,000 _60%
Contribution margin .............. 40,000 52,000 12,000 ;O%
Fixed expenses .................. 35,000 45,000" 10,000
Net operating income. ............ $ 5000 $ 7,000 $ 2,000

*520 units x $150 per unit = $78,000.
'$35,000 + additional $10,000 monthly advertising budget = $45,000.

Assuming no other factors need to be considered, the increase in the advertising bud-
get should be approved because it would increase net operating income by $2,000. There
are two shorter ways to arrive at this solution. The first alternative solution follows:
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Alternative Solution 1

Expected total contribution margin:

$130,000 Xx 40% CM ratio .........ccovvivvveennen... $52,000
Present total contribution margin:

$100,000 X 40% CM ratio. . ......coveea ... 40,000
Increase in total contribution margin.................... 12,000
Change in fixed expenses:

Less incremental advertising expense ................ 10,000
Increased net operatingincome. ........... .. .. ... ... $ 2,000

Because in this case only the fixed costs and the sales volume change, the solution
can also be quickly derived as follows:

Alternative Solution 2

Incremental contribution margin:

$30,000 X 40% CM ratio. ....ovvveeea . $12,000
Less incremental advertising expense .................. 10,000
Increased net operatingincome. ....................... $ 2,000

Notice that this approach does not depend on knowledge of previous sales. Also note
that it is unnecessary under either shorter approach to prepare an income statement. Both
of the alternative solutions involve incremental analysis—that is, they consider only
the costs and revenues that will change if the new program is implemented. Although in
each case a new income statement could have been prepared, the incremental approach is
simpler and more direct and focuses attention on the specific changes that would occur as
a result of the decision.

Example 2: Change in Variable Costs and Sales Volume Refer to the original
data. Recall that Acoustic Concepts is currently selling 400 speakers per month. Prem is
considering the use of higher-quality components, which would increase variable costs
(and thereby reduce the contribution margin) by $10 per speaker. However, the sales man-
ager predicts that using higher-quality components would increase sales to 480 speakers
per month. Should the higher-quality components be used?

The $10 increase in variable costs would decrease the unit contribution margin by
$10—from $100 down to $90.

Solution

Expected total contribution margin
with higher-quality components:

480 speakers x $90 perspeaker .................... $43,200
Present total contribution margin:

400 speakers x $100 perspeaker ................... 40,000
Increase in total contribution margin.................... $ 3,200

According to this analysis, the higher-quality components should be used. Because
fixed costs would not change, the $3,200 increase in contribution margin shown above
should result in a $3,200 increase in net operating income.

Example 3: Change in Fixed Cost, Selling Price, and Sales Volume Refer to the
original data and recall again that Acoustic Concepts is currently selling 400 speakers per
month. To increase sales, the sales manager would like to cut the selling price by $20 per
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speaker and increase the advertising budget by $15,000 per month. The sales manager
believes that if these two steps are taken, unit sales will increase by 50% to 600 speakers
per month. Should the changes be made?

A decrease in the selling price of $20 per speaker would decrease the unit contribu-
tion margin by $20 down to $80.

Solution

Expected total contribution margin with lower selling price:

600 speakers x $80 perspeaker .................... $48,000
Present total contribution margin:

400 speakers x $100 perspeaker ................... 40,000
Incremental contribution margin. . ......... .. .. ... L. 8,000
Change in fixed expenses:

Less incremental advertising expense ................ 15,000
Reduction in net operatingincome ..................... $ (7,000)

According to this analysis, the changes should not be made. The $7,000 reduction
in net operating income that is shown above can be verified by preparing comparative
contribution format income statements as shown here:

Present 400 Expected 600
Speakers Speakers
per Month per Month
Total Per Unit Total Per Unit  Difference
Sales ................... $100,000 $250 $138,000 $230 $38,000
Variable expenses. ....... 60,000 150 90,000 150 30,000
Contribution margin . ... .. 40,000 $100 48,000 $ 80 8,000
Fixed expenses .......... 35,000 50,000 15,000
Net operating income (loss) $ 5,000 $ (2,000) $ (7,000)

*35,000 + Additional monthly advertising budget of $15,000 = $50,000.

Example 4: Change in Variable Cost, Fixed Cost, and Sales Volume Refer to
Acoustic Concepts’ original data. As before, the company is currently selling 400 speakers
per month. The sales manager would like to pay salespersons a sales commission of $15 per
speaker sold, rather than the flat salaries that now total $6,000 per month. The sales manager
is confident that the change would increase monthly sales by 15% to 460 speakers per month.
Should the change be made?

Solution Changing the sales staff’s compensation from salaries to commissions would
affect both variable and fixed expenses. Variable expenses per unit would increase by
$15, from $150 to $165, and the unit contribution margin would decrease from $100 to
$85. Fixed expenses would decrease by $6,000, from $35,000 to $29,000.

Expected total contribution margin
with sales staff on commissions:

460 speakers x $85 perspeaker .................... $39,100
Present total contribution margin:

400 speakers x $100 perspeaker ................... 40,000
Decrease in total contribution margin................... (900)
Change in fixed expenses:

Add salaries avoided if a commission is paid........... 6,000

Increase in net operatingincome. ...................... $ 5,100
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According to this analysis, the changes should be made. Again, the same answer can
be obtained by preparing comparative contribution income statements:

Present 400 Expected 460
Speakers Speakers
per Month per Month
Total Per Unit Total Per Unit  Difference
Sales ................... $100,000 $250 $115,000 $250 $15,000
Variable expenses........ 60,000 150 75,900 165 15,900
Contribution margin . . . ... 40,000 $100 39,100 $ 85 900
Fixed expenses . ......... 35,000 29,000 (6,000)
Net operating income. . . .. $ 5,000 $ 10,100 $ 5,100

*Note: A reduction in fixed expenses has the effect of increasing net operating income.

Example 5: Change in Selling Price  Refer to the original data where Acoustic Con-
cepts is currently selling 400 speakers per month. The company has an opportunity to
make a bulk sale of 150 speakers to a wholesaler if an acceptable price can be negotiated.
This sale would not alter the company’s regular sales and would not affect the company’s
total fixed expenses. What price per speaker should be quoted to the wholesaler if Acous-
tic Concepts is seeking a profit of $3,000 on the bulk sale?

Solution
Variable cost perspeaker ................... $150
Desired profit per speaker: ..................
$3,000 =~ 150 speakers. ...........cou... 20
Quoted price perspeaker................... $170

Notice that fixed expenses are not included in the computation. This is because fixed
expenses are not affected by the bulk sale, so all of the additional contribution margin
increases the company’s profits.

NEWSPAPER CIRCULARS: STILL WORTH THE INVESTMENT

In the digital era, it might be easy to assume that retailers should abandon the advertising
inserts (called newspaper circulars) that accompany print newspapers. However, Wanderful
Media estimates that 80% of people who read print newspapers look at the circulars inside,
whereas only 1% of online readers click through to digital circulars. Walmart acquainted itself
with these statistics when it discontinued print circulars in Fargo, North Dakota, Madison, Wis-
consin, and Tucson, Arizona and redirected its advertising dollars in those markets to digital
media. The ensuing drop in sales motivated Walmart to immediately reinstate its circular ads in
print newspapers.

Kohl’s hopes to decrease the cost of producing and distributing its circulars by 40% while
largely retaining its existing sales volumes. Its plan is to use data from past purchases to iden-
tify the zip codes with the highest concentrations of loyal Kohl's shoppers and then to limit its
distribution of circulars to the most profitable zip codes (rather than relying on more expensive
mass distribution in all zip codes). The company will probably use cost-volume-profit analysis to
determine if its plan increases profits.

Source: Suzanne Kapner, “Retailers Can’t Shake Their Circular Habit,” The Wall Street Journal, March 12, 2015, p. B8.
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Break-Even and Target Profit Analysis

LO5-5
Determine the break-even
point.

Managers use break-even and target profit analysis to answer questions such as how much
would we have to sell to avoid incurring a loss or how much would we have to sell to
make a profit of $10,000 per month? We’ll discuss break-even analysis first followed by
target profit analysis.

Break-Even Analysis

Earlier in the chapter we defined the break-even point as the level of sales at which the
company’s profit is zero. To calculate the break-even point (in unit sales and dollar sales),
managers can use either of two approaches, the equation method or the formula method.
We’ll demonstrate both approaches using the data from Acoustic Concepts.

The Equation Method

The equation method relies on the basic profit equation introduced earlier in the chap-
ter. Because Acoustic Concepts has only one product, we’ll use the contribution margin
form of this equation to perform the break-even calculations. Remembering that Acoustic
Concepts’ unit contribution margin is $100, and its fixed expenses are $35,000, the com-
pany’s break-even point is computed as follows:

Profit = Unit CM X Q — Fixed expense
$0 = $100 x Q — $35,000
$100 x O = $0 + $35,000
0 = $35,000 = $100
0 =350

Thus, as we determined earlier in the chapter, Acoustic Concepts will break even (or earn
zero profit) at a sales volume of 350 speakers per month.

The Formula Method The formula method is a shortcut version of the equation
method. It centers on the idea discussed earlier in the chapter that each unit sold provides
a certain amount of contribution margin that goes toward covering fixed expenses. In a
single product situation, the formula for computing the unit sales to break even is:

Fixed expenses’

Unit sales to break even = Unit CM

In the case of Acoustic Concepts, the unit sales needed to break even is computed as
follows:

Fixed expenses
Unit CM

~$35,000

~ $100

=350

Unit sales to break even =

3 This formula can be derived as follows:
Profit = Unit CM X Q — Fixed expenses

$0 = Unit CM x Q — Fixed expenses
Unit CM X Q = $0 + Fixed expenses
Q = Fixed expenses + Unit CM



Cost-Volume-Profit Relationships

Notice that 350 units is the same answer that we got when using the equation method.
This will always be the case because the formula method and equation method are
mathematically equivalent. The formula method simply skips a few steps in the equa-
tion method.

Break-Even in Dollar Sales In addition to finding the break-even point in unit sales,
we can also find the break-even point in dollar sales using three methods. First, we
could solve for the break-even point in unit sales using the equation method or formula
method and then simply multiply the result by the selling price. In the case of Acoustic
Concepts, the break-even point in dollar sales using this approach would be computed as
350 speakers X $250 per speaker, or $87,500 in total sales.

Second, we can use the equation method to compute the break-even point in dollar
sales. Remembering that Acoustic Concepts’ contribution margin ratio is 40% and its
fixed expenses are $35,000, the equation method calculates the break-even point in dollar
sales as follows:

Profit = CM ratio X Sales — Fixed expenses
$0 = 0.40 x Sales — $35,000
0.40 x Sales = $0 + $35,000
Sales = $35,000 + 0.40
Sales = $87,500

Third, we can use the formula method to compute the dollar sales needed to break
even as shown below:

Fixed expenses*

Dollar sales to break even = CM ratio

In the case of Acoustic Concepts, the computations are performed as follows:

Fixed expenses
CM ratio

_ $35,000

040

= $87,500

Dollar sales to break even =

Again, you’ll notice that the break-even point in dollar sales ($87,500) is the same
under all three methods. This will always be the case because these methods are math-
ematically equivalent.

Target Profit Analysis

Target profit analysis is one of the key uses of CVP analysis. In target profit analysis,
we estimate what sales volume is needed to achieve a specific target profit. For exam-
ple, suppose Prem Narayan of Acoustic Concepts, Inc., would like to estimate the sales
needed to attain a target profit of $40,000 per month. To determine the unit sales and

4 This formula can be derived as follows:
Profit = CM ratio X Sales — Fixed expenses

$0 = CM ratio x Sales — Fixed expenses
CM ratio X Sales = $0 + Fixed expenses

Sales = Fixed expenses + CM ratio

LO5-6

Determine the level of sales
needed to achieve a desired
target profit.
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dollar sales needed to achieve a target profit, we can rely on the same two approaches that
we have been discussing thus far, the equation method or the formula method.

The Equation Method To compute the unit sales required to achieve a target profit of
$40,000 per month, Acoustic Concepts can use the same profit equation that was used for
its break-even analysis. Remembering that the company’s contribution margin per unit is
$100 and its total fixed expenses are $35,000, the equation method could be applied as
follows:

Profit = Unit CM X Q — Fixed expense
$40,000 = $140 x Q — $35,000
$100 x Q = $40,000 + $35,000
0 =$75,000 = $100
Q=750
Thus, the target profit can be achieved by selling 750 speakers per month. Notice that
the only difference between this equation and the equation used for Acoustic Concepts’

break-even calculation is the profit figure. In the break-even scenario, the profit is $0,
whereas in the target profit scenario the profit is $40,000.

The Formula Method In general, in a single product situation, we can compute the
sales volume required to attain a specific target profit using the following formula:

Target profit + Fixed expenses
Unit CM

Unit sales to attain the target profit =

In the case of Acoustic Concepts, the unit sales needed to attain a target profit of
40,000 is computed as follows:

Target profit + Fixed expenses
Unit CM

_$40,000 + $35,000

B $100

Unit sales to attain the target profit =

=750

Target Profit Analysis in Terms of Dollar Sales When quantifying the dollar sales
needed to attain a target profit we can apply the same three methods that we used for cal-
culating the dollar sales needed to break even. First, we can solve for the unit sales needed
to attain the target profit using the equation method or formula method and then simply
multiply the result by the selling price. In the case of Acoustic Concepts, the dollar sales
to attain its target profit would be computed as 750 speakers X $250 per speaker, or
$187,500 in total sales.

Second, we can use the equation method to compute the dollar sales needed to attain
the target profit. Remembering that Acoustic Concepts’ target profit is $40,000, its con-
tribution margin ratio is 40%, and its fixed expenses are $35,000, the equation method
calculates the answer as follows:

Profit = CM ratio X Sales — Fixed expenses
$40,000 = 0.40 x Sales — $35,000
0.40 x Sales = $40,000 + $35,000
Sales = $75,000 + 0.40
Sales = $187,500
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Third, we can use the formula method to compute the dollar sales needed to attain the
target profit as shown below:

Target profit + Fixed expenses
CM ratio

Dollar sales to attain the target profit =

In the case of Acoustic Concepts, the computations would be:

Target profit + Fixed expenses
CM ratio

_$40,000 + $35,000
B 0.40

=$187,500

Dollar sales to attain the target profit =

Again, you’ll notice that the answers are the same regardless of which method we
use. This is because all of the methods discussed are simply different roads to the same
destination.

WOULD YOU PAY $800 FOR A PAIR OF SNEAKERS?

Some companies rely on sales volume to drive profits whereas others rely on scarcity to
increase margins and profits. Buscemi sneakers burst on to the market for $760 a pair and soon
climbed to $865 a pair. The company purposely limits production to drive up its prices. It initially
produced a batch of 600 pairs of sneakers that sold out in days. Then the company released
4,000 additional pairs that were sold out by the time pop star Justin Bieber posted a picture of
his gold-colored Buscemis on Instagram. Its next step was to release 8,000 more pairs to about
50 stores. Although Buscemi could almost certainly increase production and unit sales, the
company chooses to limit availability to add to the mystique (and price) of the brand.

Source: Hannah Karp, “An $800 Sneaker Plays Hard to Get,” The Wall Street Journal, July 28, 2014, pp. B1and B7.

The Margin of Safety

The margin of safety is the excess of budgeted or actual sales dollars over the break-
even volume of sales dollars. It is the amount by which sales can drop before losses are
incurred. The higher the margin of safety, the lower the risk of not breaking even and
incurring a loss. The formula for the margin of safety is:

Margin of safety in dollars = Total budgeted (or actual) sales — Break-even sales

The margin of safety also can be expressed in percentage form by dividing the mar-
gin of safety in dollars by total dollar sales:

Margin of safety in dollars
Total budgeted (or actual) sales in dollars

Margin of safety percentage =

The calculation of the margin of safety for Acoustic Concepts is:

Sales (at the current volume of 400 speakers) (@) ....... $100,000
Break-even sales (at 350 speakers) ................... 87,500
Margin of safety indollars (b) ..............coooooo ... $ 12,500

Margin of safety percentage, (b) (@) .................. 12.5%
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This margin of safety means that at the current level of sales and with the company’s cur-
rent prices and cost structure, a reduction in sales of $12,500, or 12.5%, would result in
just breaking even.

In a single-product company like Acoustic Concepts, the margin of safety also can be
expressed in terms of the number of units sold by dividing the margin of safety in dollars
by the selling price per unit. In this case, the margin of safety is 50 speakers ($12,500 +
$250 per speaker = 50 speakers).

Prem Narayan and Bob Luchinni met to discuss the results of Bob’s analysis.

Prem: Bob, everything you have shown me is pretty clear. I can see what impact the
sales manager’s suggestions would have on our profits. Some of those suggestions
are quite good and others are not so good. I am concerned that our margin of safety is
only 50 speakers. What can we do to increase this number?

Bob: Well, we have to increase total sales or decrease the break-even point or both.

Prem: And to decrease the break-even point, we have to either decrease our fixed
expenses or increase our unit contribution margin?

Bob: Exactly.

Prem: And to increase our unit contribution margin, we must either increase our selling
price or decrease the variable cost per unit?

Bob: Correct.

Prem: So what do you suggest?

Bob: Well, the analysis doesn’t tell us which of these to do, but it does indicate we have
a potential problem here.

Prem: 1If you don’t have any immediate suggestions, I would like to call a general meeting
next week to discuss ways we can work on increasing the margin of safety. I think every-
one will be concerned about how vulnerable we are to even small downturns in sales.

CVP Considerations in Choosing a Cost Structure

Cost structure refers to the relative proportion of fixed and variable costs in an organiza-
tion. Managers often have some latitude in trading off between these two types of costs.
For example, fixed investments in automated equipment can reduce variable labor costs.
In this section, we discuss the choice of a cost structure. We also introduce the concept of
operating leverage.

Cost Structure and Profit Stability

Which cost structure is better—high variable costs and low fixed costs, or the oppo-
site? No single answer to this question is possible; each approach has its advantages. To
show what we mean, refer to the following contribution format income statements for two
blueberry farms. Bogside Farm depends on migrant workers to pick its berries by hand,
whereas Sterling Farm has invested in expensive berry-picking machines. Consequently,
Bogside Farm has higher variable costs, but Sterling Farm has higher fixed costs:

Bogside Farm Sterling Farm

Amount  Percent Amount  Percent
Sales ... $100,000 100%  $100,000 100%
Variable expenses. ............. _ 60,000  60% ~ 30,000  30%
Contribution margin ............ 40,000 ;O% 70,000 ;O%
Fixed expenses ................ 30,000 60,000
Net operating income. .......... $ 10,000 $ 10,000
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Which farm has the better cost structure? The answer depends on many factors,
including the long-run trend in sales, year-to-year fluctuations in the level of sales, and
the attitude of the owners toward risk. If sales are expected to exceed $100,000 in the
future, then Sterling Farm probably has the better cost structure. The reason is that its CM
ratio is higher, and its profits will therefore increase more rapidly as sales increase. To
illustrate, assume that each farm experiences a 10% increase in sales without any increase
in fixed costs. The new contribution income statements would be as follows:

Bogside Farm Sterling Farm

Amount  Percent Amount  Percent
Sales ... $110,000 100% $110,000 100%
Variable expenses.............. 66,000  60% 33,000 30%
Contribution margin ............ 44,000 40% 77,000 _70%
Fixed expenses . ............... 30,000 60,000
Net operating income. .......... $ 14,000 $ 17,000

Sterling Farm has experienced a greater increase in net operating income due to its higher
CM ratio even though the increase in sales was the same for both farms.

What if sales drop below $100,000? What are the farms’ break-even points? What are
their margins of safety? The computations needed to answer these questions are shown
below using the formula method:

Bogside Farm  Sterling Farm

Fixed eXpenses ................ooiin... $ 30,000 $ 60,000
Contribution marginratio.................... +0.40 +0.70
Dollar salesto breakeven................... $ 75,000 $ 85,714
Total currentsales (@) ... .. $100,000 $100,000
Break-evensales.......... ... ... .. . 75,000 85,714
Margin of safety in sales dollars (b) ........... $ 25,000 $ 14,286
Margin of safety percentage (b) +(@).......... 25.0% 14.3%

Bogside Farm’s margin of safety is greater and its contribution margin ratio is lower
than Sterling Farm. Therefore, Bogside Farm is less vulnerable to downturns than Ster-
ling Farm. Due to its lower contribution margin ratio, Bogside Farm will not lose con-
tribution margin as rapidly as Sterling Farm when sales decline. Thus, Bogside Farm’s
profit will be less volatile. We saw earlier that this is a drawback when sales increase, but
it provides more protection when sales drop. And because its break-even point is lower,
Bogside Farm can suffer a larger sales decline before losses emerge.

To summarize, without knowing the future, it is not obvious which cost structure
is better. Both have advantages and disadvantages. Sterling Farm, with its higher fixed
costs and lower variable costs, will experience wider swings in net operating income as
sales fluctuate, with greater profits in good years and greater losses in bad years. Bog-
side Farm, with its lower fixed costs and higher variable costs, will enjoy greater profit
stability and will be more protected from losses during bad years, but at the cost of lower
net operating income in good years. Moreover, if the higher fixed costs in Sterling Farm
reflect greater capacity, Sterling Farm will be better able than Bogside Farm to profit
from unexpected surges in demand.

Operating Leverage

A lever is a tool for multiplying force. Using a lever, a massive object can be moved with
only a modest amount of force. In business, operating leverage serves a similar purpose.
Operating leverage is a measure of how sensitive net operating income is to a given

LO5-8

Compute the degree of
operating leverage at a
particular level of sales and
explain how it can be used
to predict changes in net
operating income.
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percentage change in dollar sales. Operating leverage acts as a multiplier. If operating
leverage is high, a small percentage increase in sales can produce a much larger percent-
age increase in net operating income.

Operating leverage can be illustrated by returning to the data for the two blueberry
farms. We previously showed that a 10% increase in sales (from $100,000 to $110,000 in
each farm) results in a 70% increase in the net operating income of Sterling Farm (from
$10,000 to $17,000) and only a 40% increase in the net operating income of Bogside
Farm (from $10,000 to $14,000). Thus, for a 10% increase in sales, Sterling Farm experi-
ences a much greater percentage increase in profits than does Bogside Farm. Therefore,
Sterling Farm has greater operating leverage than Bogside Farm.

The degree of operating leverage at a given level of sales is computed by the fol-
lowing formula:

Contribution margin
Net operating income

Degree of operating leverage =

The degree of operating leverage is a measure, at a given level of sales, of how a percent-
age change in sales volume will affect profits. To illustrate, the degree of operating lever-
age for the two farms at $100,000 sales would be computed as follows:

$40,000 _
$10,000
$70,000 _
$10,000

4

Bogside Farm :

Sterling Farm :

Because the degree of operating leverage for Bogside Farm is 4, the farm’s net operat-
ing income grows four times as fast as its sales. In contrast, Sterling Farm’s net operat-
ing income grows seven times as fast as its sales. Thus, if sales increase by 10%, then
we can expect the net operating income of Bogside Farm to increase by four times this
amount, or by 40%, and the net operating income of Sterling Farm to increase by seven
times this amount, or by 70%. In general, this relation between the percentage change
in sales and the percentage change in net operating income is given by the following
formula:

Percentage change in _ Degree of Percentage
net operating income ~ operating leverage ~ change in sales

Bogside Farm : Percentage change in net operating income = 4 X 10% = 40%
Sterling Farm : Percentage change in net operating income = 7 X 10% = 70%

What is responsible for the higher operating leverage at Sterling Farm? The only
difference between the two farms is their cost structure. If two companies have the same
total revenue and same total expense but different cost structures, then the company with
the higher proportion of fixed costs in its cost structure will have higher operating lever-
age. Referring back to the original data, when both farms have sales of $100,000 and
total expenses of $90,000, one-third of Bogside Farm’s costs are fixed but two-thirds of
Sterling Farm’s costs are fixed. As a consequence, Sterling’s degree of operating leverage
is higher than Bogside’s.

The degree of operating leverage is not a constant; it is greatest at sales levels near
the break-even point and decreases as sales and profits rise. The following table shows
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the degree of operating leverage for Bogside Farm at various sales levels. (Data used ear-
lier for Bogside Farm are shown in color.)

Sales ... $75,000 $80,000 $100,000 $150,000 $225,000
Variable expenses .......... 45,000 48,000 60,000 90,000 135,000
Contribution margin(a) ...... 30,000 32,000 40,000 60,000 90,000
Fixed expenses . ............ 30,000 30,000 30,000 30,000 30,000
Net operating income (b). . ... $ 0 $ 2,000 $ 10,000 $ 30,000 $ 60,000

Degree of operating
leverage, (@) =) ......... 00 16 4 2 1.5

Thus, a 10% increase in sales would increase profits by only 15% (10% x 1.5) if sales
were previously $225,000, as compared to the 40% increase we computed earlier at the
$100,000 sales level. The degree of operating leverage will continue to decrease the far-
ther the company moves from its break-even point. At the break-even point, the degree
of operating leverage is infinitely large ($30,000 contribution margin + $0 net operating
income = o).

The degree of operating leverage can be used to quickly estimate what impact vari-
ous percentage changes in sales will have on profits, without the necessity of preparing
detailed contribution format income statements. As shown by our examples, the effects of
operating leverage can be dramatic. If a company is near its break-even point, then even
small percentage increases in sales can yield large percentage increases in profits. This
explains why management will often work very hard for only a small increase in sales
volume. If the degree of operating leverage is 5, then a 6% increase in sales would trans-
late into a 30% increase in profits.

COMPARING THE COST STRUCTURES OF TWO ONLINE GROCERS

Perhaps the biggest flop of the dot.com era was an online grocer called Webvan. The com-
pany burned through $800 million in cash before filing for bankruptcy in 2001 and halting
operations. Part of Webvan’s downfall was a cost structure heavily skewed towards fixed
costs. For example, Webvan stored huge amounts of inventory in refrigerated warehouses
that cost $40 million each to build. The company had 4,500 salaried employees with ben-
efits (including warehouse workers and delivery personnel) and a fleet of its own delivery
trucks.

Fast forward more than 15 years, and now Instacart Inc. is trying to become a profitable
online grocer. Only this time Instacart is avoiding the kinds of huge fixed cost investments
that plagued Webvan. Instead of hiring salaried employees with benefits, Instacart uses driv-
ers who are independent contractors to deliver groceries to customers. The company pays
its drivers $10 per order delivered plus additional compensation based on order size and
delivery speed. Since the drivers use their own vehicles to pick up groceries directly from
the supermarket, it eliminates the need for a fleet of delivery trucks, as well as the need for
expensive refrigerated warehouses and the associated working capital tied up in perishable
inventories.

Source: Greg Benninger, “Rebuilding History’s Biggest Dot-Com Bust,” The Wall Street Journal, January 13, 2015, pp. B1-B2.
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Structuring Sales Commissions

Sales Mix

LO5-9

Compute the break-even
point for a multiproduct
company and explain the
effects of shifts in the sales
mix on contribution margin
and the break-even point.

Companies usually compensate salespeople by paying them a commission based on
sales, a salary, or a combination of the two. Commissions based on sales dollars can lead
to lower profits. To illustrate, consider Pipeline Unlimited, a producer of surfing equip-
ment. Salespersons sell the company’s products to retail sporting goods stores throughout
North America and the Pacific Basin. Data for two of the company’s surfboards, the XR7
and Turbo models, appear below:

Model
XR7  Turbo
Selling price . ......ovveeiiii .. $695 $749
Variable expenses. ................... 344 410
Contribution margin .................. ﬁ @

Which model will salespeople push hardest if they are paid a commission of 10% of sales
revenue? The answer is the Turbo because it has the higher selling price and hence the
larger commission. On the other hand, from the standpoint of the company, profits will
be greater if salespeople steer customers toward the XR7 model because it has the higher
contribution margin.

To eliminate such conflicts, commissions can be based on contribution margin
rather than on selling price. If this is done, the salespersons will want to sell the mix of
products that maximizes contribution margin. Providing that fixed costs remain
constant, maximizing the contribution margin will also maximize the company’s profit.’
In effect, by maximizing their own compensation, salespersons will also maximize the
company’s profit.

Before concluding our discussion of CVP concepts, we need to consider the impact of
changes in sales mix on a company’s profit.

The Definition of Sales Mix

The term sales mix refers to the relative proportions in which a company’s products are
sold. The idea is to achieve the combination, or mix, that will yield the greatest profits.
Most companies have many products, and often these products are not equally profitable.
Hence, profits will depend to some extent on the company’s sales mix. Profits will be
greater if high-margin rather than low-margin items make up a relatively large proportion
of total sales.

Changes in the sales mix can cause perplexing variations in a company’s profits. A
shift in the sales mix from high-margin items to low-margin items can cause total profits
to decrease even though total sales may increase. Conversely, a shift in the sales mix
from low-margin items to high-margin items can cause the reverse effect—total profits
may increase even though total sales decrease. It is one thing to achieve a particular sales
volume; it is quite another to sell the most profitable mix of products.

5 This also assumes the company has no production constraint. If it does, the sales commissions should
be modified.
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NETBOOK SALES CANNIBALIZE PC SALES

When computer manufacturers introduced the “netbook,” they expected it to serve as a
consumer’s third computer—complementing home and office personal computers (PCs)
rather than replacing them. However, when the economy soured many customers decided
to buy lower-priced netbooks instead of PCs, which in turn adversely affected the financial
performance of many companies. For example, when Microsoft failed to achieve its sales
goals, the company partially blamed growing netbook sales and declining PC sales for its
troubles. Microsoft’s Windows operating system for netbooks sells for $15-$25 per device,
which is less than half the cost of the company’s least expensive Windows operating sys-
tem for PCs.

Source: Olga Kharif, “Small, Cheap—and Frighteningly Popular,” BusinessWeek, December 8, 2008, p. 64.

Sales Mix and Break-Even Analysis

If a company sells more than one product, break-even analysis is more complex than dis-
cussed to this point. The reason is that different products will have different selling prices,
different costs, and different contribution margins. Consequently, the break-even point
depends on the mix in which the various products are sold. To illustrate, consider Virtual
Journeys Unlimited, a small company that sells two DVDs: the Monuments DVD, a tour
of the United States’ most popular National Monuments; and the Parks DVD, which tours
the United States’ National Parks. The company’s September sales, expenses, and break-
even point are shown in Exhibit 5—4.

As shown in the exhibit, the break-even point is $60,000 in sales, which was com-
puted by dividing the company’s fixed expenses of $27,000 by its overall CM ratio
of 45%. However, this is the break-even only if the company’s sales mix does not
change. Currently, the Monuments DVD is responsible for 20% and the Parks DVD
for 80% of the company’s dollar sales. Assuming this sales mix does not change, if
total sales are $60,000, the sales of the Monuments DVD would be $12,000 (20%
of $60,000) and the sales of the Parks DVD would be $48,000 (80% of $60,000).
As shown in Exhibit 5—4, at these levels of sales, the company would indeed break
even. But $60,000 in sales represents the break-even point for the company only if
the sales mix does not change. If the sales mix changes, then the break-even point
will also usually change. This is illustrated by the results for October in which the
sales mix shifted away from the more profitable Parks DVD (which has a 50% CM
ratio) toward the less profitable Monuments DVD (which has a 25% CM ratio). These
results appear in Exhibit 5-5.

Although sales have remained unchanged at $100,000, the sales mix is exactly the
reverse of what it was in Exhibit 5-4, with the bulk of the sales now coming from the
less profitable Monuments DVD. Notice that this shift in the sales mix has caused both
the overall CM ratio and total profits to drop sharply from the prior month even though
total sales are the same. The overall CM ratio has dropped from 45% in September
to only 30% in October, and net operating income has dropped from $18,000 to only
$3,000. In addition, with the drop in the overall CM ratio, the company’s break-even
point is no longer $60,000 in sales. Because the company is now realizing less average
contribution margin per dollar of sales, it takes more sales to cover the same amount of
fixed costs. Thus, the break-even point has increased from $60,000 to $90,000 in sales
per year.

In preparing a break-even analysis, an assumption must be made concerning the
sales mix. Usually the assumption is that it will not change. However, if the sales mix
is expected to change, then this must be explicitly considered in any CVP computations.
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EXHIBIT 5-4
Multiproduct Break-Even Analysis

Virtual Journeys Unlimited
Contribution Income Statement
For the Month of September

0.30

Monuments DVD Parks DVD Total
Amount Percent Amount Percent Amount Percent
Sales ... $20,000 100% $80,000 100% $100,000 100%
Variable expenses. . ............... 15,000 75% 40,000 50% 55,000 55%
Contribution margin ............... $ 5,000 25% $40,000 50% 45,000 45%
Fixedexpenses ................... 27,000
Net operatingincome .............. $ 18,000
Computation of the break-even point:
Fixed expenses  $27,000
= = $60,000
Overall CM ratio 0.45 3
Verification of the break-even point:
Monuments DVD Parks DVD Total
Current dollarsales .............. $20,000 $80,000  $100,000
Percentage of total dollar sales . . .. 20% \&\1 00%
Sales at the break-even point. .. ... $12,000 $48,000 $60,000
Monuments DVD Parks DVD Total
Amount Percent Amount Percent Amount Percent
Sales ... $12,000 100% $48,000 100% $ 60,000 100%
Variable expenses. ............... 9,000 75% 24,000 _50% 33,000 55%
Contribution margin .............. $ 3,000 25% $24,000 _50% 27,000 45%
Fixedexpenses.................. 27,000
Net operatingincome ............. $ 0
EXHIBIT 5-5
Multiproduct Break-Even Analysis: A Shift in Sales Mix (see Exhibit 5-4)
Virtual Journeys Unlimited
Contribution Income Statement
For the Month of October
Monuments DVD Parks DVD Total
Amount Percent Amount Percent Amount Percent
Sales ... $80,000 100% $20,000 100% $100,000 100%
Variable expenses. ................ 60,000 75% 10,000 50% 70,000 70%
Contribution margin ............... $20,000 25% $10,000 50% 30,000 30%
Fixed expenses ................... 27,000
Net operatingincome .............. $ 3,000
Computation of the break-even point:
Fixed expenses $27,000
Overall CM ratio = = $90,000
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CVP analysis is based on a simple model of how profits respond to prices, costs, and volume. This
model can be used to answer a variety of critical questions such as what is the company’s break-
even volume, what is its margin of safety, and what is likely to happen if specific changes are made
in prices, costs, and volume.

A CVP graph depicts the relationships between unit sales on the one hand and fixed
expenses, variable expenses, total expenses, total sales, and profits on the other hand. The profit
graph is simpler than the CVP graph and shows how profits depend on sales. The CVP and
profit graphs are useful for developing intuition about how costs and profits respond to changes
in sales.

The contribution margin ratio is the ratio of contribution margin to sales. This ratio can be
used to quickly estimate what impact a change in total sales would have on net operating income.
The ratio is also useful in break-even analysis.

Break-even analysis is used to estimate the sales needed to break even. The unit sales required
to break even can be estimated by dividing the fixed expense by the unit contribution margin.
Target profit analysis is used to estimate the sales needed to attain a specified target profit. The unit
sales required to attain the target profit can be estimated by dividing the sum of the target profit and
fixed expense by the unit contribution margin.

The margin of safety is the amount by which the company’s budgeted (or actual) sales exceeds
break-even sales.

The degree of operating leverage allows quick estimation of what impact a given percentage
change in sales would have on the company’s net operating income. The higher the degree of oper-
ating leverage, the greater is the impact on the company’s profits. The degree of operating leverage
is not constant—it depends on the company’s current level of sales.

The profits of a multiproduct company are affected by its sales mix. Changes in the sales mix
can affect the break-even point, margin of safety, and other critical factors.
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Summary I

Review Problem: CVP Relationships I

Voltar Company manufactures and sells a specialized cordless telephone for high electromagnetic
radiation environments. The company’s contribution format income statement for the most recent
year is given below:

Total Per Unit  Percent of Sales
Sales (20,000 units) . .......... $1,200,000 $60 100%
Variable expenses. ............ 900,000 45 ? %
Contribution margin ........... 300,000 $15 ? %
Fixed expenses ............... 240,000
Net operating income. ......... $ 60,000

Management is anxious to increase the company’s profit and has asked for an analysis of a
number of items.

Required:

1. Compute the company’s CM ratio and variable expense ratio.

2. Compute the company’s break-even point in both unit sales and dollar sales. Use the equation
method.

3. Assume that sales increase by $400,000 next year. If cost behavior patterns remain unchanged,
by how much will the company’s net operating income increase? Use the CM ratio to com-
pute your answer.

4. Refer to the original data. Assume that next year management wants the company to earn a
profit of at least $90,000. How many units will have to be sold to earn this target profit?

5. Refer to the original data. Compute the company’s margin of safety in both dollar and per-
centage form.




222 Chapter 5

6. a. Compute the company’s degree of operating leverage at the present level of sales.

b.  Assume that through a more intense effort by the sales staff, the company’s sales increase
by 8% next year. By what percentage would you expect net operating income to increase?
Use the degree of operating leverage to obtain your answer.

c. Verify your answer to (b) by preparing a new contribution format income statement
showing an 8% increase in sales.

7. Refer to the original data. In an effort to increase sales and profits, management is considering
the use of a higher-quality speaker. The higher-quality speaker would increase variable costs
by $3 per unit, but management could eliminate one quality inspector who is paid a salary of
$30,000 per year. The sales manager estimates that the higher-quality speaker would increase
annual sales by at least 20%.

a. Assuming that changes are made as described above, prepare a projected contribution
format income statement for next year. Show data on a total, per unit, and percentage
basis.

b. Compute the company’s new break-even point in both unit sales and dollar sales. Use the
formula method.

c.  Would you recommend that the changes be made?

Solution to Review Problem

L. . Unit contribution margin ~ $15
St Unit selling price T 360 25%
iabl
Variable expense ratio = Variable expense _ $45 =75%

Selling price  ~ $60

2. Profit = Unit CM X Q — Fixed expenses
$0=$15 x Q — $240,000
$150 = $240,000
0 = $240,000 = $15
Q = 16,000 units; or, at $60 per unit, $960,000

Increaseinsales ...............ccouviiiain. $400,000
Contribution marginratio ..................... X 25%
Expected increase in contribution margin ....... $100,000

Because the fixed expenses are not expected to change, net operating income will increase by the
entire $100,000 increase in contribution margin computed above.

4. Equation method:
Profit = Unit CM X Q — Fixed expense
$90,000 = $15 x O — $240,000
$150Q = $90,000 + $240,000
0 = $330,000 + $15
0O = 22,000 units

Formula method:

Unit sales to attain _ Target profit + Fixed expenses _ $90,000 + $240,000

the target profit ~ Contribution margin per unit $15 per unit = 22,000 units
5. Margin of safety in dollars = Total sales — Break-even sales
= $1,200,000 — $960,000 = $240,000
Margin of safety percentage = Margin of safety in dollars _ _$240,000 =20%

Total sales ~ $1,200,000
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Contribution margin _ $300,000 _

6. a. Degree of operating leverage = — = =5
& P & €€ = Net operating income  $60,000
b.
Expected increaseinsales ............. ... ... ... .... 8%
Degree of operating leverage. . ............ ... ... .... x5
Expected increase in net operatingincome............ 40%

c. If sales increase by 8%, then 21,600 units (20,000 x 1.08 = 21,600) will be sold next
year. The new contribution format income statement would be as follows:

Total Per Unit  Percent of Sales
Sales (21,600 units) ........... $1,296,000 $60 100%
Variable expenses ............ 972,000 45 75%
Contribution margin ........... 324,000 $15 25%
Fixed expenses ............... 240,000
Net operating income ......... $ 84,000

Thus, the $84,000 expected net operating income for next year represents a 40% increase over the
$60,000 net operating income earned during the current year:

$84,000 — $60,000 _ $24,000
$60,000 ~ $60,000

Note that the increase in sales from 20,000 to 21,600 units has increased both total sales and total
variable expenses.

= 40% increase

7. a. A20% increase in sales would result in 24,000 units being sold next year: 20,000 units X
1.20 = 24,000 units.

Total Per Unit  Percent of Sales
Sales (24,000 units) .......... $1,440,000 $60 100%
Variable expenses. ........... 1,152,000 48* 80%
Contribution margin .......... 288,000 $12 20%
Fixed expenses .............. 210,000"
Net operating income......... $ 78,000

'$45 + $3 = $48; $48 + $60 = 80%.
'$240,000 — $30,000 = $210,000.

Note that the change in per unit variable expenses results in a change in both the per unit con-
tribution margin and the CM ratio.

Fixed expenses
Unit contribution margin
_ $210,000
~ $12 per unit

b. Unit sales to break even =

= 17,500 units

Fixed expenses
CM ratio

_$210,000 _
=255 = $1,050,000

c. Yes, based on these data, the changes should be made. The changes increase the com-
pany’s net operating income from the present $60,000 to $78,000 per year. Although the
changes also result in a higher break-even point (17,500 units as compared to the present
16,000 units), the company’s margin of safety actually becomes greater than before:

Dollar sales to break even =

Margin of safety in dollars = Total sales — Break-even sales
= $1,440,000 — $1,050,000 = $390,000

As shown in (5), the company’s present margin of safety is only $240,000. Thus, several benefits
will result from the proposed changes.
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Break-even point The level of sales at which profit is zero. (p. 199)

Contribution margin ratio (CM ratio) A ratio computed by dividing contribution margin by
sales. (p. 204)

Cost-volume-profit (CVP) graph A graphical representation of the relationships between an
organization’s revenues, costs, and profits on the one hand and its sales volume on the other
hand. (201)

Degree of operating leverage A measure, at a given level of sales, of how a percentage change in
sales will affect profits. The degree of operating leverage is computed by dividing contribu-
tion margin by net operating income. (p. 216)

Incremental analysis An analytical approach that focuses only on those costs and revenues that
change as a result of a decision. (p. 207)

Margin of safety The excess of budgeted or actual dollar sales over the break-even dollar
sales. (p. 213)

Operating leverage A measure of how sensitive net operating income is to a given percentage
change in dollar sales. (p. 215)

Sales mix The relative proportions in which a company’s products are sold. Sales mix is com-
puted by expressing the sales of each product as a percentage of total sales. (p. 218)

Target profit analysis Estimating what sales volume is needed to achieve a specific target profit.
(p. 212)

Variable expense ratio A ratio computed by dividing variable expenses by sales. (p. 204)

5-1 What is the meaning of contribution margin ratio? How is this ratio useful in planning
business operations?

5-2  Often the most direct route to a business decision is an incremental analysis. What is
meant by an incremental analysis?

5-3 In all respects, Company A and Company B are identical except that Company A’s costs
are mostly variable, whereas Company B’s costs are mostly fixed. When sales increase,
which company will tend to realize the greatest increase in profits? Explain.

5-4 What is the meaning of operating leverage?

5-5 What is the meaning of break-even point?

5-6 Inresponse to a request from your immediate supervisor, you have prepared a
CVP graph portraying the cost and revenue characteristics of your company’s
product and operations. Explain how the lines on the graph and the break-even
point would change if (a) the selling price per unit decreased, (b) fixed cost increased
throughout the entire range of activity portrayed on the graph, and (c) variable cost per
unit increased.

5-7 What is the meaning of margin of safety?

5-8 What is meant by the term sales mix? What assumption is usually made concerning
sales mix in CVP analysis?

5-9 Explain how a shift in the sales mix could result in both a higher break-even point and a
lower net operating income.

@ connect

The Excel worksheet form that appears below is to be used to recreate portions of the Review
Problem relating to Voltar Company. Download the workbook containing this form from Connect,
where you will also receive instructions about how to use this worksheet form.
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Data

Unit sales 20,000 units

Selling price per unit $60 per unit

Variable expenses per unit $45 per unit

|
Fixed expenses $240,000 |

Enter a formula into each of the cells marked with a ? below
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You should proceed to the requirements below only after completing your worksheet.

Required:

1.

Check your worksheet by changing the fixed expenses to $270,000. If your worksheet is oper-
ating properly, the degree of operating leverage should be 10. If you do not get this answer,
find the errors in your worksheet and correct them. How much is the margin of safety percent-
age? Did it change? Why or why not?

2. Enter the following data from a different company into your worksheet:

Unitsales ... i i 10,000
Selling price perunit. . ..............oco..u... $120
Variable expenses perunit .................. $72

FiXxed eXpenses . ... $420,000
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What is the margin of safety percentage? What is the degree of operating leverage?

3. Using the degree of operating leverage and without changing anything in your worksheet,
calculate the percentage change in net operating income if unit sales increase by 15%.

4. Confirm the calculations you made in part (3) above by increasing the unit sales in your
worksheet by 15%. What is the new net operating income and by what percentage did it
increase?

5. Thad Morgan, a motorcycle enthusiast, has been exploring the possibility of relaunching the
Western Hombre brand of cycle that was popular in the 1930s. The retro-look cycle would be
sold for $10,000 and at that price, Thad estimates that he could sell 600 units each year. The
variable cost to produce and sell the cycles would be $7,500 per unit. The annual fixed cost
would be $1,200,000.

a.  Using your worksheet, what would be the unit sales to break even, the margin of safety in
dollars, and the degree of operating leverage?

b. Thad is worried about the selling price. Rumors are circulating that other retro brands
of cycles may be revived. If so, the selling price for the Western Hombre would have to
be reduced to $9,000 to compete effectively. In that event, Thad also would reduce fixed
expenses by $300,000 by reducing advertising expenses, but he still hopes to sell 600
units per year. Do you think this is a good plan? Explain. Also, explain the degree of
operating leverage that appears on your worksheet.

connect

I The Foundational 15 &

LO5-1, LO5-3, LO5-4, Oslo Company prepared the following contribution format income statement based on a sales
LO5-5, LO5-6, LO5-7, volume of 1,000 units (the relevant range of production is 500 units to 1,500 units):
LO5-8

SAlES $20,000

Variable expenses. .......... ... .. .. .. 12,000

Contribution margin ............. ... .. .. ... 8,000

Fixed expenses ..., 6,000

Net operatingincome. ........................ $ 2,000

Required:

(Answer each question independently and always refer to the original data unless instructed

otherwise.)

What is the contribution margin per unit?

What is the contribution margin ratio?

What is the variable expense ratio?

If sales increase to 1,001 units, what would be the increase in net operating income?

If sales decline to 900 units, what would be the net operating income?

If the selling price increases by $2 per unit and the sales volume decreases by 100 units, what

would be the net operating income?

7. 1If the variable cost per unit increases by $1, spending on advertising increases by $1,500, and
unit sales increase by 250 units, what would be the net operating income?

8. What is the break-even point in unit sales?

9. What is the break-even point in dollar sales?

10. How many units must be sold to achieve a target profit of $5,000?

11. What is the margin of safety in dollars? What is the margin of safety percentage?

12. What is the degree of operating leverage?

13. Using the degree of operating leverage, what is the estimated percent increase in net operating
income of a 5% increase in sales?

14. Assume that the amounts of the company’s total variable expenses and total fixed expenses
were reversed. In other words, assume that the total variable expenses are $6,000 and the
total fixed expenses are $12,000. Under this scenario and assuming that total sales remain the
same, what is the degree of operating leverage?

15. Using the degree of operating leverage that you computed in the previous question, what is the
estimated percent increase in net operating income of a 5% increase in sales?

Ry R O
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EXERCISE 5-1 The Effect of Changes in Activity on Net Operating Income LO5-1
Whirly Corporation’s contribution format income statement for the most recent month is shown
below:

Total Per Unit
Sales (10,000 UNitS) ... vvvnee e $350,000 $ 35.00
Variable expenses .......... ... ... i 200,000 20.00
Contributionmargin . ....................coi... 150,000 $ 15.00
Fixedexpenses . ...........coiiiiiiiiinnenn.. 135,000
Net operatingincome ........ ... . ... .. ... ... $ 15,000

Required:

(Consider each case independently):

1. What would be the revised net operating income per month if the sales volume increases by
100 units?

2. What would be the revised net operating income per month if the sales volume decreases by
100 units?

3. What would be the revised net operating income per month if the sales volume is 9,000 units?

EXERCISE 5-2 Prepare a Cost-Volume-Profit (CVP) Graph LO5-2
Karlik Enterprises distributes a single product whose selling price is $24 per unit and whose vari-
able expense is $18 per unit. The company’s monthly fixed expense is $24,000.

Required:
1. Prepare a cost-volume-profit graph for the company up to a sales level of 8,000 units.
2. Estimate the company’s break-even point in unit sales using your cost-volume-profit graph.

EXERCISE 5-3 Prepare a Profit Graph LO5-2
Jaffre Enterprises distributes a single product whose selling price is $16 per unit and whose vari-
able expense is $11 per unit. The company’s fixed expense is $16,000 per month.

Required:
1. Prepare a profit graph for the company up to a sales level of 4,000 units.
2. Estimate the company’s break-even point in unit sales using your profit graph.

EXERCISE 5-4 Computing and Using the CM Ratio LO5-3
Last month when Holiday Creations, Inc., sold 50,000 units, total sales were $200,000, total vari-
able expenses were $120,000, and fixed expenses were $65,000.

Required:

1. What is the company’s contribution margin (CM) ratio?

2. What is the estimated change in the company’s net operating income if it can increase total
sales by $1,000?

EXERCISE 5-5 Changes in Variable Costs, Fixed Costs, Selling Price, and Volume LO5-4
Data for Hermann Corporation are shown below:

Per Unit  Percent of Sales
Selling price $90 100%
Variable expenses 63 70
Contribution margin $27 30%

Fixed expenses are $30,000 per month and the company is selling 2,000 units per month.
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Required:

1. How much will net operating income increase (decrease) per month if the monthly advertising
budget increases by $5,000 and monthly sales increase by $9,000?

2. Refer to the original data. How much will net operating income increase (decrease) per month
if the company uses higher-quality components that increase the variable expense by $2 per
unit and increase unit sales by 10%.

EXERCISE 5-6 Break-Even Analysis LO5-5
Mauro Products distributes a single product, a woven basket whose selling price is $15 per unit and
whose variable expense is $12 per unit. The company’s monthly fixed expense is $4,200.

Required:

1. Calculate the company’s break-even point in unit sales.

2. Calculate the company’s break-even point in dollar sales.

3. If the company’s fixed expenses increase by $600, what would become the new break-even
point in unit sales? In dollar sales?.

EXERCISE 5-7 Target Profit Analysis LO5-6
Lin Corporation has a single product whose selling price is $120 per unit and whose variable
expense is $80 per unit. The company’s monthly fixed expense is $50,000.

Required:
1. Calculate the unit sales needed to attain a target profit of $10,000.
2. Calculate the dollar sales needed to attain a target profit of $15,000.

EXERCISE 5-8 Compute the Margin of Safety LO5-7
Molander Corporation is a distributor of a sun umbrella used at resort hotels. Data concerning the
next month’s budget appear below:

Selling Price Per UNit. . .ot $30
Variable expense perunit . ... . $20
Fixed expense permonth ......... ... ... .. ... i $7,500
Unitsalespermonth. ........ ... .. . 1,000

Required:
1. What is the company’s margin of safety?
2. What is the company’s margin of safety as a percentage of its sales?

EXERCISE 5-9 Compute and Use the Degree of Operating Leverage LO5-8

Engberg Company installs lawn sod in home yards. The company’s most recent monthly contribu-
tion format income statement follows:

Amount  Percent of Sales

SaleS .o $80,000 100%
Variable expenses ........... .. ... .. ... 32,000 40%
Contribution margin .......... ... ... ... ... .. 48,000 60%
Fixedexpenses ............c.ouiiininnen... 38,000
Net operatingincome ...................... $10,000

Required:

1. What is the company’s degree of operating leverage?

2. Using the degree of operating leverage, estimate the impact on net operating income of a 5%
increase in sales.

3. Verify your estimate from part (2) above by constructing a new contribution format income
statement for the company assuming a 5% increase in sales.
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EXERCISE 5-10 Multiproduct Break-Even Analysis LO5-9
Lucido Products markets two computer games: Claimjumper and Makeover. A contribution format
income statement for a recent month for the two games appears below:

Claimjumper  Makeover Total
Sales ... $30,000 $70,000  $100,000
Variable expenses. . .............. 20,000 50,000 70,000
Contribution margin .............. $10,000 $20,000 30,000
Fixed expenses .................. 24,000
Net operating income. ............ $ 6,000

Required:

1. What is the overall contribution margin (CM) ratio for the company?

2. What is the company’s overall break-even point in dollar sales?

3. Verify the overall break-even point for the company by constructing a contribution format
income statement showing the appropriate levels of sales for the two products.

EXERCISE 5-11 Missing Data; Basic CVP Concepts LO5-1, LO5-9

Fill in the missing amounts in each of the eight case situations below. Each case is independent of
the others. (Hint: One way to find the missing amounts would be to prepare a contribution format
income statement for each case, enter the known data, and then compute the missing items.)

a. Assume that only one product is being sold in each of the four following case situations:

Contribution Net Operating
Units Variable Margin Fixed Income
Case Sold Sales Expenses per Unit Expenses (Loss)
1o 15,000 $180,000 $120,000 ? $50,000 ?
2. ? $100,000 ? $10 $32,000 $8,000
Boooocooooas 10,000 ? $70,000 $13 ? $12,000
4o 6,000 $300,000 ? ? $100,000 $(10,000)

b.  Assume that more than one product is being sold in each of the four following case situations:

Average
Contribution Net Operating
Variable Margin Fixed Income

Case Sales Expenses Ratio Expenses (Loss)
T $500,000 ? 20% ? $7,000
2 $400,000 $260,000 ? $100,000 ?
Soooo00000000000000000 ? ? 60% $130,000 $20,000
Ao $600,000 $420,000 ? ? $(5,000)

EXERCISE 5—-12 Multiproduct Break-Even Analysis LO5-9
Olongapo Sports Corporation distributes two premium golf balls—Flight Dynamic and Sure Shot.
Monthly sales and the contribution margin ratios for the two products follow:

Product

Flight Dynamic  Sure Shot Total

SEIES 0 0000000000000000000000000 $150,000 $250,000 $400,000
CMratio ................ . .. 80% 36% ?

Fixed expenses total $183,750 per month.
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Required:

1. Prepare a contribution format income statement for the company as a whole. Carry computa-
tions to one decimal place.

2. What is the company’s break-even point in dollar sales based on the current sales mix?

3. If sales increase by $100,000 a month, by how much would you expect the monthly net oper-
ating income to increase? What are your assumptions?

EXERCISE 5-13 Changes in Selling Price, Sales Volume, Variable Cost per Unit, and Total Fixed
Costs LO5-1, LO5-4
Miller Company’s contribution format income statement for the most recent month is shown below:

Total Per Unit
Sales (20,000 UNitS) .. oo vt $300,000 $15.00
Variable expenses. . ... 180,000 9.00
Contribution margin ....... .. .. . 120,000 $ 6.00
Fixed expenses . ...t 70,000
Net operatingincome. .................ccviiiinn.. $ 50,000

Required:

(Consider each case independently):

1. What is the revised net operating income if unit sales increase by 15%?

2. What is the revised net operating income if the selling price decreases by $1.50 per unit and
the number of units sold increases by 25%?

3. What is the revised net operating income if the selling price increases by $1.50 per unit, fixed
expenses increase by $20,000, and the number of units sold decreases by 5%?

4. What is the revised net operating income if the selling price per unit increases by 12%,
variable expenses increase by 60 cents per unit, and the number of units sold decreases
by 10%?

EXERCISE 5-14 Break-Even and Target Profit Analysis LO5-3, LO5—-4, LO5-5, LO5-6

Lindon Company is the exclusive distributor for an automotive product that sells for $40 per unit
and has a CM ratio of 30%. The company’s fixed expenses are $180,000 per year. The company
plans to sell 16,000 units this year.

Required:

1. What are the variable expenses per unit?

2. What is the break-even point in unit sales and in dollar sales?

3. What amount of unit sales and dollar sales is required to attain a target profit of $60,000
per year?

4. Assume that by using a more efficient shipper, the company is able to reduce its variable
expenses by $4 per unit. What is the company’s new break-even point in unit sales and in
dollar sales? What dollar sales is required to attain a target profit of $60,000?

EXERCISE 5-15 Operating Leverage LO5-1, LO5-8

Magic Realm, Inc., has developed a new fantasy board game. The company sold 15,000 games last
year at a selling price of $20 per game. Fixed expenses associated with the game total $182,000
per year, and variable expenses are $6 per game. Production of the game is entrusted to a printing
contractor. Variable expenses consist mostly of payments to this contractor.

Required:

1. Prepare a contribution format income statement for the game last year and compute the degree
of operating leverage.

2. Management is confident that the company can sell 18,000 games next year (an increase of
3,000 games, or 20%, over last year). Given this assumption:
a.  What is the expected percentage increase in net operating income for next year?
b. What is the expected amount of net operating income for next year? (Do not prepare an

income statement; use the degree of operating leverage to compute your answer.)
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EXERCISE 5-16 Break-Even Analysis and CVP Graphing LO5-2, LO5-4, LO5-5
The Hartford Symphony Guild is planning its annual dinner-dance. The dinner-dance committee
has assembled the following expected costs for the event:

Dinner (Per PErSON). . oottt e e e e et $18
Favors and program (per person). ...........couuviiinennn.. $2
BaNd .o $2,800
Rental of ballroom. ... $900
Professional entertainment during intermission. ............... $1,000
Tickets and advertising .............. i $1,300

The committee members would like to charge $35 per person for the evening’s activities.

Required:

1. What is the break-even point for the dinner-dance (in terms of the number of persons who
must attend)?

2. Assume that last year only 300 persons attended the dinner-dance. If the same number attend
this year, what price per ticket must be charged in order to break even?

3. Refer to the original data ($35 ticket price per person). Prepare a CVP graph for the dinner-
dance from zero tickets up to 600 tickets sold.

EXERCISE 5-17 Break-Even and Target Profit Analysis LO5-4, LO5-5, LO5-6

Outback Outfitters sells recreational equipment. One of the company’s products, a small camp
stove, sells for $50 per unit. Variable expenses are $32 per stove, and fixed expenses associated
with the stove total $108,000 per month.

Required:

1. What is the break-even point in unit sales and in dollar sales?

2. If the variable expenses per stove increase as a percentage of the selling price, will it result in a
higher or a lower break-even point? Why? (Assume that the fixed expenses remain unchanged.)

3. At present, the company is selling 8,000 stoves per month. The sales manager is convinced
that a 10% reduction in the selling price would result in a 25% increase in monthly sales of
stoves. Prepare two contribution format income statements, one under present operating con-
ditions, and one as operations would appear after the proposed changes. Show both total and
per unit data on your statements.

4. Refer to the data in (3) above. How many stoves would have to be sold at the new selling price
to attain a target profit of $35,000 per month?

EXERCISE 5-18 Break-Even and Target Profit Analysis; Margin of Safety; CM Ratio LO5-1, LO5-3,
LO5-5, LO5-6, LO5-7

Menlo Company distributes a single product. The company’s sales and expenses for last month
follow:

Total Per Unit
Sales ... $450,000 $30
Variable expenses. . ...t 180,000 12
Contribution margin ..., 270,000 $18
Fixedexpenses ...... ..., 216,000
Net operatingincome................ ... ... .... $ 54,000

Required:
1. What is the monthly break-even point in unit sales and in dollar sales?

2. Without resorting to computations, what is the total contribution margin at the break-even point?
3. How many units would have to be sold each month to attain a target profit of $90,000? Verify
your answer by preparing a contribution format income statement at the target sales level.

4. Refer to the original data. Compute the company’s margin of safety in both dollar and percent-

age terms.
5. What is the company’s CM ratio? If sales increase by $50,000 per month and there is no change
in fixed expenses, by how much would you expect monthly net operating income to increase?

A
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PROBLEM 5-19 Break-Even Analysis; Pricing LO5-1, LO5-4, LO5-5

Minden Company introduced a new product last year for which it is trying to find an optimal sell-
ing price. Marketing studies suggest that the company can increase sales by 5,000 units for each
$2 reduction in the selling price. The company’s present selling price is $70 per unit, and variable
expenses are $40 per unit. Fixed expenses are $540,000 per year. The present annual sales volume
(at the $70 selling price) is 15,000 units.

Required:

1. What is the present yearly net operating income or loss?

2. What is the present break-even point in unit sales and in dollar sales?

3. Assuming that the marketing studies are correct, what is the maximum annual profit that the
company can earn? At how many units and at what selling price per unit would the company
generate this profit?

4. What would be the break-even point in unit sales and in dollar sales using the selling price you
determined in (3) above (e.g., the selling price at the level of maximum profits)? Why is this
break-even point different from the break-even point you computed in (2) above?

PROBLEM 5-20 CVP Applications: Break-Even Analysis; Cost Structure; Target Sales LO5-1, LO5-3,
LO5-4, LO5-5, LO5-6, LO5-8
Northwood Company manufactures basketballs. The company has a ball that sells for $25. At
present, the ball is manufactured in a small plant that relies heavily on direct labor workers. Thus,
variable expenses are high, totaling $15 per ball, of which 60% is direct labor cost.

Last year, the company sold 30,000 of these balls, with the following results:

Sales (30,000 balls) . ...t $750,000

Variable eXpenses. . . ... 450,000

Contribution margin ........ .. .. . 300,000

Fixed eXpenses . . ...t 210,000

Net operatingincome. ........... i $ 90,000
Required:

1. Compute (a) the CM ratio and the break-even point in balls, and (b) the degree of operating
leverage at last year’s sales level.

2. Due to an increase in labor rates, the company estimates that variable expenses will increase
by $3 per ball next year. If this change takes place and the selling price per ball remains con-
stant at $25, what will be the new CM ratio and break-even point in balls?

3. Refer to the data in (2) above. If the expected change in variable expenses takes place, how
many balls will have to be sold next year to earn the same net operating income, $90,000, as
last year?

4. Refer again to the data in (2) above. The president feels that the company must raise the sell-
ing price of its basketballs. If Northwood Company wants to maintain the same CM ratio
as last year, what selling price per ball must it charge next year to cover the increased labor
costs?

5. Refer to the original data. The company is discussing the construction of a new, automated
manufacturing plant. The new plant would slash variable expenses per ball by 40%, but it
would cause fixed expenses per year to double. If the new plant is built, what would be the
company’s new CM ratio and new break-even point in balls?

6. Refer to the data in (5) above.

a. If the new plant is built, how many balls will have to be sold next year to earn the same
net operating income, $90,000, as last year?

b. Assume the new plant is built and that next year the company manufactures and sells
30,000 balls (the same number as sold last year). Prepare a contribution format income
statement and compute the degree of operating leverage.

c. If you were a member of top management, would you have been in favor of constructing
the new plant? Explain.
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PROBLEM 5-21 Sales Mix; Multiproduct Break-Even Analysis LO5-9

Gold Star Rice, Ltd., of Thailand exports Thai rice throughout Asia. The company grows three
varieties of rice—White, Fragrant, and Loonzain. Budgeted sales by product and in total for the
coming month are shown below:

Product

White Fragrant Loonzain Total
Percentage of totalsales..................... 20% 52% 28% 100%
Sales .. $150,000 100% $390,000 100% $210,000 100% $750,000 100%
Variable expenses. .......... ... ... ... 108,000 72% 78,000 20% 84,000 40% 270,000 36%
Contribution margin ......... ... ... . ... .. $ 42,000 28% $312,000 80% $126,000 60% 480,000 64%
Fixed expenses . ..., 449,280
Net operatingincome.......... ... ... ... ..... $ 30,720

Dollar sales to  Fixed expenses
_ p _ $449,280 = $702,000

break-even =~  CM ratio ~  0.64

As shown by these data, net operating income is budgeted at $30,720 for the month and the
estimated break-even sales is $702,000.

Assume that actual sales for the month total $750,000 as planned. Actual sales by product are:
White, $300,000; Fragrant, $180,000; and Loonzain, $270,000.

Required:

1. Prepare a contribution format income statement for the month based on the actual sales data.
Present the income statement in the format shown above.

2. Compute the break-even point in dollar sales for the month based on your actual data.

3. Considering the fact that the company met its $750,000 sales budget for the month, the presi-
dent is shocked at the results shown on your income statement in (1) above. Prepare a brief
memo for the president explaining why the net operating income (loss) and the break-even
point in dollar sales are different from what was budgeted.

PROBLEM 5-22 CVP Applications; Contribution Margin Ratio; Break-Even Analysis; Cost

Structure LO5-1, LO5-3, LO5-4, LO5-5, LO5-6

Due to erratic sales of its sole product—a high-capacity battery for laptop computers—PEM,
Inc., has been experiencing financial difficulty for some time. The company’s contribution format
income statement for the most recent month is given below:

Sales (19,500 units X $30 perunit). . ..............ccoiun.. $585,000
Variable eXpenses. . .. ... 409,500
Contribution margin . ... ... 175,500
Fixed eXpenses . .. ..ot 180,000
Net operating l0SS. .. ...t $ (4,500)

Required:

1. Compute the company’s CM ratio and its break-even point in unit sales and dollar sales.

2. The president believes that a $16,000 increase in the monthly advertising budget, combined
with an intensified effort by the sales staff, will result in an $80,000 increase in monthly sales.
If the president is right, what will be the increase (decrease) in the company’s monthly net
operating income?

3. Refer to the original data. The sales manager is convinced that a 10% reduction in the selling
price, combined with an increase of $60,000 in the monthly advertising budget, will double
unit sales. If the sales manager is right, what will be the revised net operating income (loss)?

4. Refer to the original data. The Marketing Department thinks that a fancy new package for the
laptop computer battery would grow sales. The new package would increase packaging costs
by 75 cents per unit. Assuming no other changes, how many units would have to be sold each
month to attain a target profit of $9,750?
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5. Refer to the original data. By automating, the company could reduce variable expenses by

$3 per unit. However, fixed expenses would increase by $72,000 each month.

a. Compute the new CM ratio and the new break-even point in unit sales and dollar sales.

b. Assume that the company expects to sell 26,000 units next month. Prepare two contribu-
tion format income statements, one assuming that operations are not automated and one
assuming that they are. (Show data on a per unit and percentage basis, as well as in total,
for each alternative.)

¢.  Would you recommend that the company automate its operations? Explain.

PROBLEM 5-23 CVP Applications; Contribution Margin Ratio: Degree of Operating Leverage LO5-1,

LO5-3, LO5-4, LO5-5, LO5-8
A Feather Friends, Inc., distributes a high-quality wooden birdhouse that sells for $20 per unit. Vari-
— able expenses are $8 per unit, and fixed expenses total $180,000 per year. Its operating results for
last year were as follows:

SAlES e $400,000
Variable expenses. .. ... 160,000
Contribution margin ........ ... 240,000
FiXxed eXpenses . ..ot 180,000
Net operatingincome. . ... ... ... i $ 60,000

Required:

Answer each question independently based on the original data:

1. What is the product’s CM ratio?

2. Use the CM ratio to determine the break-even point in dollar sales.

3. If this year’s sales increase by $75,000 and fixed expenses do not change, how much will net
operating income increase?

4. a. Whatis the degree of operating leverage based on last year’s sales?

b. Assume the president expects this year’s sales to increase by 20%. Using the degree of
operating leverage from last year, what percentage increase in net operating income will
the company realize this year?

5. The sales manager is convinced that a 10% reduction in the selling price, combined with a
$30,000 increase in advertising, would increase this year’s unit sales by 25%. If the sales man-
ager is right, what would be this year’s net operating income if his ideas are implemented? Do
you recommend implementing the sales manager’s suggestions? Why?

6. The president does not want to change the selling price. Instead, he wants to increase the sales
commission by $1 per unit. He thinks that this move, combined with some increase in adver-
tising, would increase this year’s sales by 25%. How much could the president increase this
year’s advertising expense and still earn the same $60,000 net operating income as last year?

PROBLEM 5-24 Break-Even and Target Profit Analysis LO5-5, LO5-6

The Shirt Works sells a large variety of tee shirts and sweatshirts. Steve Hooper, the owner, is

A thinking of expanding his sales by hiring high school students, on a commission basis, to sell
— sweatshirts bearing the name and mascot of the local high school.

These sweatshirts would have to be ordered from the manufacturer six weeks in advance, and
they could not be returned because of the unique printing required. The sweatshirts would cost
Hooper $8 each with a minimum order of 75 sweatshirts. Any additional sweatshirts would have to
be ordered in increments of 75.

Since Hooper’s plan would not require any additional facilities, the only costs associated with
the project would be the costs of the sweatshirts and the costs of the sales commissions. The selling
price of the sweatshirts would be $13.50 each. Hooper would pay the students a commission of
$1.50 for each shirt sold.

Required:

1. What level of unit sales and dollar sales is needed to attain a target profit of $1,200?

2. Assume that Hooper places an initial order for 75 sweatshirts. What is his break-even point in
unit sales and dollar sales?
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PROBLEM 5-25 Changes in Fixed and Variable Costs; Break-Even and Target Profit Analysis LO5-4,
LO5-5, LO5-6

Neptune Company produces toys and other items for use in beach and resort areas. A small, inflat-
able toy has come onto the market that the company is anxious to produce and sell. The new toy
will sell for $3 per unit. Enough capacity exists in the company’s plant to produce 16,000 units of
the toy each month. Variable expenses to manufacture and sell one unit would be $1.25, and fixed
expenses associated with the toy would total $35,000 per month.

The company’s Marketing Department predicts that demand for the new toy will exceed
the 16,000 units that the company is able to produce. Additional manufacturing space can be
rented from another company at a fixed expense of $1,000 per month. Variable expenses in the
rented facility would total $1.40 per unit, due to somewhat less efficient operations than in the
main plant.

Required:

1. What is the monthly break-even point for the new toy in unit sales and dollar sales.

2. How many units must be sold each month to attain a target profit of $12,000 per month?

3. If the sales manager receives a bonus of 10 cents for each unit sold in excess of the break-even
point, how many units must be sold each month to attain a target profit that equals a 25%
return on the monthly investment in fixed expenses?

PROBLEM 5-26 CVP Applications; Break-Even Analysis; Graphing LO5-1, LO5-2, LO5-4, LO5-5
The Fashion Shoe Company operates a chain of women’s shoe shops that carry many styles of
shoes that are all sold at the same price. Sales personnel in the shops are paid a sales commission
on each pair of shoes sold plus a small base salary.
The following data pertains to Shop 48 and is typical of the company’s many outlets:

Per Pair of
Shoes
Selling PriCe . ..o vv e $30.00
Variable expenses:
INVOICE COSt v $13.50
Sales commission ............ ... .. ... 4.50
Total variable expenses . ...................... $18.00
Annual
Fixed expenses:
Advertising. ... $ 30,000
Rent..... ... .. . 20,000
Salaries . ... 100,000
Total fixed eXpenses. ..., $150,000

Required:

1. What is Shop 48’s annual break-even point in unit sales and dollar sales?

2. Prepare a CVP graph showing cost and revenue data for Shop 48 from zero shoes up to 17,000
pairs of shoes sold each year. Clearly indicate the break-even point on the graph.

3. If 12,000 pairs of shoes are sold in a year, what would be Shop 48’s net operating income
(loss)?

4. The company is considering paying the Shop 48 store manager an incentive commission of
75 cents per pair of shoes (in addition to the salesperson’s commission). If this change is
made, what will be the new break-even point in unit sales and dollar sales?

5. Refer to the original data. As an alternative to (4) above, the company is considering paying
the Shop 48 store manager 50 cents commission on each pair of shoes sold in excess of the
break-even point. If this change is made, what will be Shop 48’s net operating income (loss) if
15,000 pairs of shoes are sold?

6. Refer to the original data. The company is considering eliminating sales commissions entirely
in its shops and increasing fixed salaries by $31,500 annually. If this change is made, what
will be Shop 48’s new break-even point in unit sales and dollar sales? Would you recommend
that the change be made? Explain.

A
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PROBLEM 5-27 Sales Mix; Break-Even Analysis; Margin of Safety LO5-7, LO5-9
Island Novelties, Inc., of Palau makes two products—Hawaiian Fantasy and Tahitian Joy. Each
product’s selling price, variable expense per unit and annual sales volume are as follows:

Hawaiian  Tahitian
Fantasy Joy

Selling price perunit. . ... $15 $100
Variable expense perunit ................coooo.... $9 $20
Number of units sold annually. . ..................... 20,000 5,000

Fixed expenses total $475,800 per year.

Required:

1. Assuming the sales mix given above, do the following:

a. Prepare a contribution format income statement showing both dollar and percent col-
umns for each product and for the company as a whole.

b. Compute the company’s break-even point in dollar sales. Also, compute its margin of
safety in dollars and its margin of safety percentage.

2. The company has developed a new product called Samoan Delight that sells for $45 each and
that has variable expenses of $36 per unit. If the company can sell 10,000 units of Samoan
Delight without incurring any additional fixed expenses:

a. Prepare a revised contribution format income statement that includes Samoan Delight.
Assume that sales of the other two products does not change.

b. Compute the company’s revised break-even point in dollar sales. Also, compute its
revised margin of safety in dollars and margin of safety percentage.

3. The president of the company examines your figures and says, “There’s something strange
here. Our fixed expenses haven’t changed and you show greater total contribution margin
if we add the new product, but you also show our break-even point going up. With greater
contribution margin, the break-even point should go down, not up. You’ve made a mistake
somewhere.” Explain to the president what has happened.

PROBLEM 5-28 Sales Mix; Commission Structure; Multiproduct Break-Even Analysis LO5-9

Carbex, Inc., produces cutlery sets out of high-quality wood and steel. The company makes a Stan-
dard set and a Deluxe set and sells them to retail department stores throughout the country. The
Standard set sells for $60, and the Deluxe set sells for $75. The variable expenses associated with
each set are given below.

Standard  Deluxe

Variable production costs ...................c.cou.... $15.00 $30.00
Sales commissions (15% of sales price) ............... $9.00 $11.25

The company’s fixed expenses each month are:

Advertising . . ... $105,000
Depreciation . ... $21,700
Administrative ............. . $63,000

Mary Parsons, the financial vice president, watches sales commissions carefully and has noted that
they have risen steadily over the last year. For this reason, she was shocked to find that even though
sales have increased, profits for the current month—May—are down substantially from April.
Sales, in sets, for the last two months are given below:

Standard  Deluxe Total

April ..o 4,000 2,000 6,000
May ....... ... 1,000 5,000 6,000
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Required:
1. Prepare contribution format income statements for April and May. Use the following headings:

Standard Deluxe Total

Amount Percent Amount Percent Amount Percent

Place the fixed expenses only in the Total column. Do not show percentages for the fixed
expenses.

2. Explain the difference in net operating incomes between the two months, even though the
same total number of sets was sold in each month.

3. What can be done to the sales commissions to improve the sales mix?
a. Using April’s sales mix, what is the break-even point in dollar sales?
b.  Without doing any calculations, explain whether the break-even point in May would be

higher or lower than the break-even point in April. Why?

PROBLEM 5-29 Changes in Cost Structure; Break-Even Analysis; Operating Leverage; Margin of
Safety LO5-4, LO5-5, LO5-7, LO5-8
Morton Company’s contribution format income statement for last month is given below:

Sales (15,000 units x $30 perunit)............. $450,000
Variable expenses. . ............ i 315,000
Contribution margin .......... .. . . oL 135,000
Fixed expenses . ..., 90,000
Net operatingincome......................... $ 45,000

The industry in which Morton Company operates is quite sensitive to cyclical movements in the
economy. Thus, profits vary considerably from year to year according to general economic con-
ditions. The company has a large amount of unused capacity and is studying ways of improving
profits.

Required:

1. New equipment has come onto the market that would allow Morton Company to automate
a portion of its operations. Variable expenses would be reduced by $9 per unit. However,
fixed expenses would increase to a total of $225,000 each month. Prepare two contribution
format income statements, one showing present operations and one showing how opera-
tions would appear if the new equipment is purchased. Show an Amount column, a Per Unit
column, and a Percent column on each statement. Do not show percentages for the fixed
expenses.

2. Refer to the income statements in (1). For the present operations and the proposed new opera-
tions, compute (a) the degree of operating leverage, (b) the break-even point in dollar sales,
and (c) the margin of safety in dollars and the margin of safety percentage.

3. Refer again to the data in (1). As a manager, what factor would be paramount in your mind in
deciding whether to purchase the new equipment? (Assume that enough funds are available to
make the purchase.)

4. Refer to the original data. Rather than purchase new equipment, the marketing manager
argues that the company’s marketing strategy should be changed. Rather than pay sales
commissions, which are currently included in variable expenses, the company would pay
salespersons fixed salaries and would invest heavily in advertising. The marketing man-
ager claims this new approach would increase unit sales by 30% without any change in
selling price; the company’s new monthly fixed expenses would be $180,000; and its net
operating income would increase by 20%. Compute the company’s break-even point in dol-
lar sales under the new marketing strategy. Do you agree with the marketing manager’s
proposal?
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PROBLEM 5-30 Graphing; Incremental Analysis; Operating Leverage LO5-2, LO5-4, LO5-5, LO5-6, LO5-8
Angie Silva has recently opened The Sandal Shop in Brisbane, Australia, a store that specializes
in fashionable sandals. In time, she hopes to open a chain of sandal shops. As a first step, she has

— gathered the following data for her new store:
Sales price perpairofsandals ............ ... ... .. ... . ... $40
Variable expenses per pairofsandals. ......................... 16
Contribution margin per pairofsandals ........................ $24
Fixed expenses per year:
Buildingrental ...........oo i $15,000
Equipment depreciation. ........... .. ... .. 7,000
Selling . . 20,000
Administrative ... ... 18,000
Total fixed EXPENSES . . ..ottt et $60,000

Required:

1. What is the break-even point in unit sales and dollar sales?

2. Prepare a CVP graph or a profit graph for the store from zero pairs up to 4,000 pairs of sandals
sold each year. Indicate the break-even point on your graph.

3. Angie has decided that she must earn a profit of $18,000 the first year to justify her time and
effort. How many pairs of sandals must be sold to attain this target profit?

4. Angie now has two salespersons working in the store—one full time and one part time. It will
cost her an additional $8,000 per year to convert the part-time position to a full-time position.
Angie believes that the change would increase annual sales by $25,000. Should she convert
the position? Use the incremental approach. (Do not prepare an income statement.)

5. Refer to the original data. During the first year, the store sold only 3,000 pairs of sandals and
reported the following operating results:

Sales (3,000 Pairs) . ..ov et $120,000
Variable eXpenses. . .. ... 48,000
Contribution margin . ... ... 72,000
FiXxed eXpenses . . ..ot 60,000
Net operating inCome. ... ......o ittt $ 12,000

a.  What is the store’s degree of operating leverage?

b.  Angie is confident that with a more intense sales effort and with a more creative advertis-
ing program she can increase sales by 50% next year. Using the degree of operating lever-
age, what would be the expected percentage increase in net operating income if Angie is
able to increase sales by 50%?

PROBLEM 5-31 Interpretive Questions on the CVP Graph LO5-2, LO5-5
A CVP graph such as the one shown below is a useful technique for showing relationships among
an organization’s costs, volume, and profits.
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Required:
1. Identify the numbered components in the CVP graph.
2. State the effect of each of the following actions on line 3, line 9, and the break-even point. For
line 3 and line 9, state whether the action will cause the line to:
Remain unchanged.
Shift upward.
Shift downward.
Have a steeper slope (i.e., rotate upward).
Have a flatter slope (i.e., rotate downward).
Shift upward and have a steeper slope.
Shift upward and have a flatter slope.
Shift downward and have a steeper slope.
Shift downward and have a flatter slope.
In the case of the break-even point, state whether the action will cause the break-even point to:
Remain unchanged.
Increase.
Decrease.
Probably change, but the direction is uncertain.
Treat each case independently.

x.  Example. Fixed expenses are reduced by $5,000 per period.
Answer (see choices above): Line 3: Shift downward.
Line 9: Remain unchanged.
Break-even point: Decrease.

The unit selling price is increased from $18 to $20.

Unit variable expenses are decreased from $12 to $10.

Fixed expenses are increased by $3,000 per period.

Two thousand more units are sold during the period than were budgeted.

Due to paying salespersons a commission rather than a flat salary, fixed expenses are

reduced by $8,000 per period and unit variable expenses are increased by $3.

Due to an increase in the cost of materials, both unit variable expenses and the selling

price are increased by $2.

2. Advertising costs are increased by $10,000 per period, resulting in a 10% increase in the
number of units sold.

h. Due to automating an operation previously done by workers, fixed expenses are increased

by $12,000 per period and unit variable expenses are reduced by $4.

o0 O

gl

CASE 5-32 Break-Even Analysis for Individual Products in a Multiproduct Company LO5-5, LO5-9
Cheryl Montoya picked up the phone and called her boss, Wes Chan, the vice president of market-
ing at Piedmont Fasteners Corporation: “Wes, I'm not sure how to go about answering the ques-
tions that came up at the meeting with the president yesterday.”

“What’s the problem?”

“The president wanted to know the break-even point for each of the company’s products, but I
am having trouble figuring them out.”

“I’m sure you can handle it, Cheryl. And, by the way, I need your analysis on my desk tomor-
row morning at 8:00 sharp in time for the follow-up meeting at 9:00.”

Piedmont Fasteners Corporation makes three different clothing fasteners in its manufacturing
facility in North Carolina. Data concerning these products appear below:

Velcro Metal Nylon
Annual salesvolume. ................... 100,000 200,000 400,000
Unit sellingprice ..............cooun.. $1.65 $1.50 $0.85
Variable expense perunit ............... $1.25 $0.70 $0.25

Total fixed expenses are $400,000 per year.
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All three products are sold in highly competitive markets, so the company is unable to raise
prices without losing an unacceptable numbers of customers.

The company has an extremely effective lean production system, so there are no beginning or
ending work in process or finished goods inventories.

Required:

1. What is the company’s over-all break-even point in dollar sales?

2. Of the total fixed expenses of $400,000, $20,000 could be avoided if the Velcro product
is dropped, $80,000 if the Metal product is dropped, and $60,000 if the Nylon product is
dropped. The remaining fixed expenses of $240,000 consist of common fixed expenses such
as administrative salaries and rent on the factory building that could be avoided only by going
out of business entirely.

a.  What is the break-even point in unit sales for each product?
b. If the company sells exactly the break-even quantity of each product, what will be the
overall profit of the company? Explain this result.

CASE 5-33 Cost Structure; Break-Even and Target Profit Analysis LO5-4, LO5-5, LO5-6
Pittman Company is a small but growing manufacturer of telecommunications equipment. The
company has no sales force of its own; rather, it relies completely on independent sales agents to
market its products. These agents are paid a sales commission of 15% for all items sold.

Barbara Cheney, Pittman’s controller, has just prepared the company’s budgeted income state-
ment for next year as follows:

Pittman Company
Budgeted Income Statement
For the Year Ended December 31

Sales ... $16,000,000
Manufacturing expenses:

Variable. ... $7,200,000

Fixedoverhead ............ ... ... ... ... 2,340,000 9,540,000
Grossmargin . ... 6,460,000
Selling and administrative expenses:

Commissionstoagents .................. 2,400,000

Fixed marketing expenses. ............... 120,000

Fixed administrative expenses . ........... 1,800,000 4,320,000
Net operatingincome...................... 2,140,000
Fixed interest expenses. ................... 540,000
Income before income taxes. ............... 1,600,000
Income taxes (30%). ... ..ot 480,000
Netincome. .........ooviiiiiiieeannn... $ 1,120,000

*Primarily depreciation on storage facilities.

As Barbara handed the statement to Karl Vecci, Pittman’s president, she commented, “T went
ahead and used the agents’ 15% commission rate in completing these statements, but we’ve just
learned that they refuse to handle our products next year unless we increase the commission rate
to 20%.”

“That’s the last straw,” Karl replied angrily. “Those agents have been demanding more and
more, and this time they’ve gone too far. How can they possibly defend a 20% commission rate?”

“They claim that after paying for advertising, travel, and the other costs of promotion, there’s
nothing left over for profit,” replied Barbara.

“I say it’s just plain robbery,” retorted Karl. “And I also say it’s time we dumped those guys and
got our own sales force. Can you get your people to work up some cost figures for us to look at?”

“We’ve already worked them up,” said Barbara. “Several companies we know about pay a
7.5% commission to their own salespeople, along with a small salary. Of course, we would have
to handle all promotion costs, too. We figure our fixed expenses would increase by $2,400,000 per
year, but that would be more than offset by the $3,200,000 (20% x $16,000,000) that we would
avoid on agents’ commissions.”
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The breakdown of the $2,400,000 cost follows:

Salaries:
SalesS MANAGET. . .o oo $ 100,000
SaAlESPEISONS . o it 600,000
Travel and entertainment. ........ ... ... i 400,000
AdVertiSiNg . . ..o 1,300,000
Total. oo $2,400,000

“Super,” replied Karl. “And I noticed that the $2,400,000 equals what we’re paying the agents
under the old 15% commission rate.”

“It’s even better than that,” explained Barbara. “We can actually save $75,000 a year because
that’s what we’re paying our auditors to check out the agents’ reports. So our overall administrative
expenses would be less.”

“Pull all of these numbers together and we’ll show them to the executive committee tomor-
row,” said Karl. “With the approval of the committee, we can move on the matter immediately.”

Required:

1. Compute Pittman Company’s break-even point in dollar sales for next year assuming:
a. The agents’ commission rate remains unchanged at 15%.

b. The agents’ commission rate is increased to 20%.
c. The company employs its own sales force.

2. Assume that Pittman Company decides to continue selling through agents and pays the 20%
commission rate. Determine the dollar sales that would be required to generate the same net
income as contained in the budgeted income statement for next year.

3. Determine the dollar sales at which net income would be equal regardless of whether
Pittman Company sells through agents (at a 20% commission rate) or employs its own sales
force.

4. Compute the degree of operating leverage that the company would expect to have at the end of
next year assuming:

a. The agents’ commission rate remains unchanged at 15%.

b. The agents’ commission rate is increased to 20%.

c. The company employs its own sales force.

Use income before income taxes in your operating leverage computation.

5. Based on the data in (1) through (4) above, make a recommendation as to whether the com-
pany should continue to use sales agents (at a 20% commission rate) or employ its own sales
force. Give reasons for your answer.

(CMA, adapted)

Appendix 5A: Analyzing Mixed Costs I

The main body of Chapter 5 assumed that all costs could be readily classified as variable
or fixed. In reality, many costs contain both variable and fixed components—they are
mixed costs. The purpose of this appendix is to describe various methods that compa-
nies can use to separate mixed costs into their variable and fixed components, thereby
enabling cost-volume-profit (CVP) analysis.

Mixed costs are very common in most organizations. For example, the overall cost
of performing surgeries for patients at the Harvard Medical School Hospital is a mixed
cost. The costs of equipment depreciation and surgeons’ and nurses’ salaries are fixed,
but the costs of surgical gloves, power, and other supplies are variable. At Southwest
Airlines, maintenance costs are a mixed cost. The company incurs fixed costs for renting
maintenance facilities and for keeping skilled mechanics on the payroll, but the costs of
replacement parts, lubricating oils, tires, and so forth, are variable with respect to how
often and how far the company’s aircraft are flown.

The fixed portion of a mixed cost represents the minimum cost of having a service ready
and available for use. The variable portion represents the cost incurred for actual consump-
tion of the service, thus it varies in proportion to the amount of service actually consumed.
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Analyze a mixed cost using
a scattergraph plot and the
high-low method.
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Managers can use a variety of methods to estimate the fixed and variable compo-
nents of a mixed cost such as account analysis, the engineering approach, the high-low
method, and least-squares regression analysis. In account analysis, an account is classi-
fied as either variable or fixed based on the analyst’s prior knowledge of how the cost in
the account behaves. For example, direct materials would be classified as variable and a
building lease cost would be classified as fixed because of the nature of those costs. The
engineering approach to cost analysis involves a detailed analysis of what cost behavior
should be, based on an industrial engineer’s evaluation of the production methods to be
used, the materials specifications, labor requirements, equipment usage, production effi-
ciency, power consumption, and so on.

The high-low method and least-squares regression method estimate the fixed and
variable elements of a mixed cost by analyzing past records of cost and activity data.
Throughout the remainder of this appendix, we will define these two cost estimation
methods and use an example from Brentline Hospital to illustrate how they each derive
their respective fixed and variable cost estimates. The least-squares regression compu-
tations will be explained using Microsoft Excel because it can perform the underlying
mathematics much faster than using a pencil and a calculator.

Diagnosing Cost Behavior with a Scattergraph Plot

Assume that Brentline Hospital is interested in predicting future monthly maintenance
costs for budgeting purposes. The senior management team believes that maintenance
cost is a mixed cost and that the variable portion of this cost is driven by the number of
patient-days. Each day a patient is in the hospital counts as one patient-day. The hospital’s
chief financial officer gathered the following data for the most recent seven-month period:

The first step in applying the high-low method or the least-squares regression
method is to diagnose cost behavior with a scattergraph plot. The scattergraph plot of
maintenance costs versus patient-days at Brentline Hospital is shown in Exhibit SA—1.
Two things should be noted about this scattergraph:

Activity Level:  Maintenance

Month Patient-Days  Cost Incurred
January . ... 5,600 $7,900
February ............ ..., 7,100 $8,500
March. ... ..o 5,000 $7,400
April . oo 6,500 $8,200
MaY .ot 7,300 $9,100
June. ... 8,000 $9,800
July oo 6,200 $7,800

1. The total maintenance cost, Y, is plotted on the vertical axis. Cost is known as the
dependent variable because the amount of cost incurred during a period depends
on the level of activity for the period. (That is, as the level of activity increases, total
cost also will ordinarily increase.)

2. The activity, X (patient-days in this case), is plotted on the horizontal axis. Activity is
known as the independent variable because it causes variations in the cost.

From the scattergraph plot, it is evident that maintenance costs do increase with the number
of patient-days in an approximately /inear fashion. In other words, the points lie more or less
along a straight line that slopes upward and to the right. Linear cost behavior exists whenever
a straight line is a reasonable approximation for the relation between cost and activity.

Plotting the data on a scattergraph is an essential diagnostic step that should be per-
formed before performing the high-low or least-squares regression calculations. If the
scattergraph plot reveals linear cost behavior, then it makes sense to perform the high-low
or least-squares regression calculations to separate the mixed cost into its variable and
fixed components. If the scattergraph plot does not depict linear cost behavior, then it
makes no sense to proceed any further in analyzing the data.
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EXHIBIT 5A-1
Scattergraph Method of
Cost Analysis

Once we determine that the dependent and independent variables have a linear rela-
tionship, the high-low and least-squares regression methods both rely on the follow-
ing equation for a straight line (as introduced in Chapter 1) to express the relationship
between a mixed cost and the level of activity:

Y=a+ bX

In this equation ,
Y = The total mixed cost
a = The total fixed cost (the vertical intercept of the line)
b = The variable cost per unit of activity (the slope of the line)
X = The level of activity

The High-Low Method

The high-low method is based on the rise-over-run formula for the slope of a straight line.
Assuming that the relation between cost and activity can be represented by a straight line,
then the slope of the straight line is equal to the variable cost per unit of activity. Conse-
quently, the following formula can be used to estimate the variable cost:

_Rise _ LY

Variable cost = Slope of the line = Run =~ X, =X,

To analyze mixed costs with the high-low method, begin by identifying the period with
the lowest level of activity and the period with the highest level of activity. The period with
the lowest activity is selected as the first point in the above formula and the period with the
highest activity is selected as the second point. Consequently, the formula becomes:

Y, — Y, _ Cost at the high activity level — Cost at the low activity level
X, — X, ~ High activity level — Low activity level

Variable cost =

or

Change in cost
Change in activity

Variable cost =
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Therefore, when the high-low method is used, the variable cost is estimated by dividing
the difference in cost between the high and low levels of activity by the change in activity
between those two points.

To return to the Brentline Hospital example, using the high-low method, we first
identify the periods with the highest and lowest activity—in this case, June and March.
We then use the activity and cost data from these two periods to estimate the variable cost
component as follows:

Maintenance
Patient-Days  Cost Incurred

High activity level (June) ............. 8,000 $9,800
Low activity level (March)............. 5,000 7,400
Change ... .. 3,000 $2,400
. Ch i t .
Variable cost = ange Moot _ $2,400 = $0.80 per patient-day

Change in activity ~ 3,000 patient-days

Having determined that the variable maintenance cost is 80 cents per patient-day, we
can now determine the amount of fixed cost. This is done by taking the total cost at
either the high or the low activity level and deducting the variable cost element. In the
computation below, total cost at the high activity level is used in computing the fixed
cost element:

Fixed cost element = Total cost — Variable cost element
= $9,800 — ($0.80 per patient-day x 8,000 patient-days)
= $3,400

Given that we have estimated the variable and fixed cost elements, the maintenance cost
can now be expressed as $3,400 per month plus 80 cents per patient-day, or as:

Y = $3,400 + $0.80X

!

Total Total
Maintenance patient-days
Cost

The data used in this illustration are shown graphically in Exhibit SA-2. Notice that a
straight line has been drawn through the points corresponding to the low and high levels
of activity. In essence, that is what the high-low method does—it draws a straight line
through those two points.

Sometimes the high and low levels of activity don’t coincide with the high and low
amounts of cost. For example, the period that has the highest level of activity may not
have the highest amount of cost. Nevertheless, the costs at the highest and lowest levels
of activity are always used to analyze a mixed cost under the high-low method. The rea-
son is that the analyst would like to use data that reflect the greatest possible variation in
activity.

The high-low method is very simple to apply, but it suffers from a major (and some-
times critical) defect—it utilizes only two data points. Generally, two data points are
not enough to produce accurate estimates. Additionally, the periods with the highest and
lowest activity tend to be unusual. A cost formula that is estimated solely using data from
these unusual periods may misrepresent the true cost behavior during normal periods.
Such a distortion is evident in Exhibit SA-2. The straight line should probably be shifted
down somewhat so that it is closer to more of the data points. For these reasons, least-
squares regression will generally be more accurate than the high-low method.
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Activity Patient- Maintenance
Level Days Cost

High 8,000 $9,800
Low 5,000 $7,400

Y
$12,000
Slope =
Variable cost:
$10,000 $0.80 per

Point relating to the

atient-da
low activity level P J

I $8,000
o Point relating to the
S high activity level
G $6,000
[
(]
£
S $4,000
$2.000 Intercept =
Fixed cost:
$3,400
$0 X
0 2,000 4,000 6,000 8,000 10,000

Patient-days

EXHIBIT 5A-2
High-Low Method of Analyzing a
Mixed Cost

The Least-Squares Regression Method

The least-squares regression method, unlike the high-low method, uses all of the data to
separate a mixed cost into its fixed and variable components. A regression line of the form
Y =a + bX is fitted to the data, where a (the intercept) represents the total fixed cost and
b (the slope) represents the variable cost per unit of activity. The basic idea underlying
the least-squares regression method is illustrated in Exhibit 5A-3 using hypothetical data
points. Notice from the exhibit that the deviations from the plotted points to the regres-
sion line are measured vertically on the graph. These vertical deviations are called the
regression errors. There is nothing mysterious about the least-squares regression method.
It simply computes the regression line that minimizes the sum of these squared errors.

While the basic idea underlying least-squares regression analysis is pretty simple,
the formulas that calculate a (the intercept) and b (the slope) are quite complex as shown
below:

n(ZXY) - (2X)(2y)
T (@) - (2x)?

(2Y) — b(ZX)
a=—77

where:

X = The level of activity (independent variable)

Y = The total mixed cost (dependent variable)

a = The total fixed cost (the vertical intercept of the line)

b = The variable cost per unit of activity (the slope of the line)
n = Number of observations

2 = Sum across all n observations

LO5-11

Analyze a mixed cost using
a scattergraph plot and the
least-squares regression
method.
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EXHIBIT 5A-3
The Concept of Least-Squares
Regression

Actual Y —————— \

Regression line
Y=a+ bX

Estimated Y ——————

Cost

Level of activity

Fortunately, Microsoft Excel can be used to estimate the fixed cost (intercept) and vari-
able cost per unit (slope) that minimize the sum of the squared errors. Excel also provides
a statistic called the Rz, which is a measure of “goodness of fit.” The R? tells us the per-
centage of the variation in the dependent variable (cost) that is explained by variation in
the independent variable (activity). The R* varies from 0% to 100%, and the higher the
percentage, the better.

As mentioned earlier, you should always plot the data in a scattergraph, but it is par-
ticularly important to check the data visually when the R? is low. A quick look at the scat-
tergraph can reveal that there is little relation between the cost and the activity or that the
relation is something other than a simple straight line. In such cases, additional analysis
would be required.

Exhibit 5A—4 uses Excel to depict the Brentline Hospital data that we used earlier to
illustrate the high-low method. We’ll be using this same data set to illustrate how Excel
can be used to create a scattergraph plot and to calculate the intercept a, the slope b, and
the R? using least-squares regression.’

EXHIBIT 5A-4
The Least-Squares Regression
Worksheet for Brentline Hospital

. A | B c B
1 Patient Maintenance
2 | Days Cost
3 | Month X Y 2
4 January 5600 S 7,500
5 February 7,100 S 8,500
& March 5000 S 7,400
7 April 6,500 S 8,200
8 May 7,300 S 9,100
g June 8,000 S 9,800
10 July 6,200 S 7,800
11
TEEET Least-squares regression

® The authors wish to thank Don Schwartz, Professor of Accounting at National University, for provid-
ing suggestions that were instrumental in creating this appendix.
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512,000

$10,000 *

$8,000 +—3*

S6,000

54,000

Maintenance cost

52,000

S T T T T 1
2,000 4,000 6,000 8,000 10,000

Patient-Days

EXHIBIT 5A-5
A Scattergraph Plot for Brentline
Hospital Using Microsoft Excel

To prepare a scattergraph plot in Excel, begin by highlighting the data in cells B4
through C10 (as shown in Exhibit SA—4). From the Charts group within the Insert tab,
select the “Scatter” subgroup and then click on the choice that has no lines connect-
ing the data points. This should produce a scattergraph plot similar to the one shown
in Exhibit 5A-5. Notice that the number of patient-days is plotted on the X-axis and
the maintenance cost is plotted on the Y-axis.” As we saw verified earlier in Exhibit SA—1,
the data is approximately linear, so it makes sense to proceed with estimating a regres-
sion equation that minimizes the sum of the squared errors.

To determine the intercept a, the slope b, and the R?, begin by right clicking on
any data point in the scattergraph plot and selecting “Add Trendline.” This should pro-
duce the screen that is shown in Exhibit SA—6. Notice that under “Trend/Regression
Type” you should select “Linear.” Similarly, under “Trendline Name” you should select
“Automatic.” Next to the word “Backward” you should input the lowest value for the
independent variable, which in this example is 5000 patient-days. Taking this particular
step instructs Excel to extend your fitted line until it intersects the Y-axis. Finally, you
should check the two boxes at the bottom of Exhibit SA—6 that say “Display Equation
on chart” and “Display R-squared value on chart.”

Once you have established these settings, then click “Close.” As shown in
Exhibit SA-7, this will automatically insert a line within the scattergraph plot that
minimizes the sum of the squared errors. It will also cause the estimated least-squares
regression equation and R’ to be inserted into your scattergraph plot. Instead of
depicting the results using the form ¥ = a + bX, Excel uses an equivalent form of
the equation depicted as Y = bX + a. In other words, Excel reverses the two terms
shown to the right of the equals sign. So, in Exhibit 5A—7, Excel shows a least-squares
regression equation of y = 0.7589x + 3,430.9. The slope b in this equation of $0.7589
represents the estimated variable maintenance cost per patient-day. The intercept a in
this equation of $3,430.90 (or approximately $3,431) represents the estimated fixed
monthly maintenance cost. Note that the R? is approximately 0.90, which is quite good
and indicates that 90% of the variation in maintenance cost is explained by the variation
in patient-days.

7 To insert labels for the X-axis and Y-axis, go to the Layout tab in Excel. Then, within the Labels
group, select Axis Titles.
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EXHIBIT 5A-6
Trendline Options in Microsoft Excel

Format Trendline

[Srendine Optiors'| | Trandline Options

Line Color Trend/Regression Type

Line Style | © Exponential

Shadow

Trendline Name

® Automatic ; Linear {Series1)
(D Custom: |

Forecast

Eorward: IO_D | periods
Backward: |5000.0 periods

D SetIntercept = |7|
Display Equation on chart
Display R-squared value on chart

EXHIBIT 5A-7 $12,000
Brentline Hospital: Least-
Squares Regression Results $10,000 y = 0.7589x + 3430.9 /("/’/
Using Microsoft Excel 8 8000 R? = 0.8964 >

g

% $6,000

é $4,000

$2,000
$— T T T
5 2,000 4,000 6,000 8,000 10,000

Patient-Days

Comparing the High-Low and Least-Squares
Regression Methods

The table below compares Brentline Hospital’s cost estimates using the high-low method
and the least-squares regression method:

High-Low Least-Squares
Method Regression Method

Variable cost estimate per patient-day ...... $0.800 $0.759
Fixed cost estimate permonth ............. $3,400 $3,431
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When Brentline uses the least-squares regression method to create a straight line that
minimizes the sum of the squared errors, it results in estimated fixed costs that are $31
higher than the amount derived using the high-low method. It also decreases the slope
of the straight line resulting in a lower variable cost estimate of $0.759 per patient-day
rather than $0.80 per patient-day as derived using the high-low method.

Glossary (Appendix 5A) I

Account analysis A method for analyzing cost behavior in which an account is classified as either
variable or fixed based on the analyst’s prior knowledge of how the cost in the account behaves.
(p. 242)

Dependent variable A variable that responds to some causal factor; total cost is the dependent
variable, as represented by the letter ¥, in the equation Y = a + bX. (p. 242)

Engineering approach A detailed analysis of cost behavior based on an industrial engineer’s
evaluation of the inputs that are required to carry out a particular activity and of the prices of
those inputs. (p. 242)

High-low method A method of separating a mixed cost into its fixed and variable elements by
analyzing the change in cost between the high and low activity levels. (p. 243)

Independent variable A variable that acts as a causal factor; activity is the independent variable,
as represented by the letter X, in the equation ¥ = a + bX. (p. 242)

Least-squares regression method A method of separating a mixed cost into its fixed and variable
elements by fitting a regression line that minimizes the sum of the squared errors. (p. 245)

Linear cost behavior Cost behavior is said to be linear whenever a straight line is a reasonable
approximation for the relation between cost and activity. (p. 242)

R? A measure of goodness of fit in least-squares regression analysis. It is the percentage of the varia-
tion in the dependent variable that is explained by variation in the independent variable. (p. 246)

B Cormect Appendix 5A: Exercises and Problems I

EXERCISE 5A—1 High-Low Method LO5-10

The Cheyenne Hotel in Big Sky, Montana, has accumulated records of the total electrical costs
of the hotel and the number of occupancy-days over the last year. An occupancy-day represents a

room rented for one day. The hotel’s business is highly seasonal, with peaks occurring during the A
ski season and in the summer.

Month Occupancy-Days  Electrical Costs
January .. ... 1,736 $4,127
February ... 1,904 $4,207
March. ... 2,356 $5,083
April ..o 960 $2,857
MaY .o 360 $1,871
June. .. .. 744 $2,696
July o 2,108 $4,670
August. ... ... 2,406 $5,148
September .......... . 840 $2,691
October. ..o 124 $1,588
November. ............coovieinnn... 720 $2,454
December.......coovviiiiiiiiiin... 1,364 $3,529

Required:

1. Using the high-low method, estimate the fixed cost of electricity per month and the variable
cost of electricity per occupancy-day. Round off the fixed cost to the nearest whole dollar and
the variable cost to the nearest whole cent.

2. What other factors in addition to occupancy-days are likely to affect the variation in electrical
costs from month to month?
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EXERCISE 5A-2 Least-Squares Regression LO5-11

Bargain Rental Car offers rental cars in an off-airport location near a major tourist desti-
nation in California. Management would like to better understand the variable and fixed
portions of it car washing costs. The company operates its own car wash facility in which
each rental car that is returned is thoroughly cleaned before being released for rental
to another customer. Management believes that the variable portion of its car washing
costs relates to the number of rental returns. Accordingly, the following data have been
compiled:

Month Rental Returns ~ Car Wash Costs
JANUAIY . ..o 2,380 $10,825
February ...... .. ... ... . 2,421 $11,865
March. . ..o 2,586 $11,332
APH . e 2,725 $12,422
MAY oo 2,968 $13,850
June. .. .. 3,281 $14,419
JUIY o 3,353 $14,935
August. ... ... 3,489 $15,738
September . ........ ... 3,057 $13,563
October. ....... ... 2,876 $11,889
November. . ... 2,735 $12,683
December. . ... 2,983 $13,796

Required:

1. Prepare a scattergraph plot. (Place car wash costs on the vertical axis and rental returns on the
horizontal axis.)

2. Using least-squares regression, estimate the variable cost per rental return and the monthly
fixed cost incurred to wash cars. The total fixed cost should be estimated to the nearest dollar
and the variable cost per rental return to the nearest cent.

EXERCISE 5A-3 Cost Behavior; High-Low Method LO5-10

Hoi Chong Transport, Ltd., operates a fleet of delivery trucks in Singapore. The company has
determined that if a truck is driven 105,000 kilometers during a year, the average operating cost
is 11.4 cents per kilometer. If a truck is driven only 70,000 kilometers during a year, the average
operating cost increases to 13.4 cents per kilometer.

Required:

1. Using the high-low method, estimate the variable operating cost per kilometer and the annual
fixed operating cost associated with the fleet of trucks.

2. Express the variable and fixed costs in the form Y = a + bX.

3. If a truck were driven 80,000 kilometers during a year, what total operating cost would you
expect to be incurred?

EXERCISE 5A-4 High-Low Method; Scattergraph Analysis LO5-10

Archer Company is a wholesaler of custom-built air-conditioning units for commercial buildings.
It gathered the following monthly data relating to units shipped and total shipping expense:

Units Total Shipping

Month Shipped Expense
January . ... 3 $1,800
February . ... 6 $2,300
March. . ..o 4 $1,700
April . o 5 $2,000
MaY © oo 7 $2,300
June. . 8 $2,700
JUly o 2 $1,200
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Required:

1. Prepare a scattergraph using the data given above. Plot cost on the vertical axis and activity
on the horizontal axis. Is there an approximately linear relationship between shipping expense
and the number of units shipped?

2. Using the high-low method, estimate the cost formula for shipping expense. Draw a straight
line through the high and low data points shown in the scattergraph that you prepared in
requirement (1). Make sure your line intersects the Y-axis.

3. Comment on the accuracy of your high-low estimates assuming a least-squares regression
analysis estimated the total fixed costs to be $910.71 per month and the variable cost to be
$217.86 per unit. How would the straight line that you drew in requirement 2 differ from a
straight line that minimizes the sum of the squared errors?

4. What factors, other than the number of units shipped, are likely to affect the company’s ship-
ping expense? Explain.

EXERCISE 5A-5 Least-Squares Regression LO5-11

George Caloz & Freéres, located in Grenchen, Switzerland, makes luxury custom watches in small
lots. One of the company’s products, a platinum diving watch, goes through an etching process.
The company has recorded etching costs as follows over the last six weeks:

Week Units  Total Etching Cost
PP 4 $ 18
2 3 17
B 8 25
Ao 6 20
Boocacaoscccoccacaacnacncanaa 7 24
B 2 16

30 $120

For planning purposes, management would like to know the variable etching cost per unit and
the total fixed etching cost per week.

Required:
1. Prepare a scattergraph plot. (Plot etching costs on the vertical axis and units on the horizontal
axis.)

2. Using the least-squares regression method, estimate the variable etching cost per unit and the
total fixed etching cost per week. Express these estimates in the form ¥ = a + bX.

3. If the company processes five units next week, what would be the expected total etching cost?
(Round your answer to the nearest cent.)

PROBLEM 5A-6 Least-Squares Regression; Scattergraph; Comparison of Activity Bases LO5-11

The Hard Rock Mining Company is developing cost formulas for management planning and deci-
sion-making purposes. The company’s cost analyst has concluded that utilities cost is a mixed
cost, and he is attempting to find a base that correlates with the cost. The controller has suggested
that tons mined might be a good base to use in developing a cost formula. The production super-
intendent disagrees; she thinks that direct labor-hours would be a better base. The cost analyst has
decided to try both bases and has assembled the following information:

Direct
Quarter Tons Mined  Labor-Hours  Utilities Cost
Year 1:
First ......... 15,000 5,000 $50,000
Second .. .... 11,000 3,000 $45,000
Third ........ 21,000 4,000 $60,000
Fourth ....... 12,000 6,000 $75,000
Year 2
First......... 18,000 10,000 $100,000
Second .. .... 25,000 9,000 $105,000
Third ........ 30,000 8,000 $85,000

Fourth ....... 28,000 11,000 $120,000

251
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Required:

1. Using tons mined as the independent variable, prepare a scattergraph that plots tons mined on
the horizontal axis and utilities cost on the vertical axis. Using the least-squares regression
method, estimate the variable utilities cost per ton mined and the total fixed utilities cost per
quarter. Express these estimates in the form Y = a + bX.

2. Using direct labor-hours as the independent variable, prepare a scattergraph that plots direct
labor-hours on the horizontal axis and utilities cost on the vertical axis. Using the least-squares
regression method, estimate the variable utilities cost per ton mined and the total fixed utili-
ties cost per quarter. Express these estimates in the form Y = a + bX.

3. Would you recommend that the company use tons mined or direct labor-hours as a base for
planning utilities cost?

PROBLEM 5A-7 Cost Behavior; High-Low Method; Contribution Format Income Statement LO5-10
Morrisey & Brown, Ltd., of Sydney is a merchandising company that is the sole distributor of
a product that is increasing in popularity among Australian consumers. The company’s income
statements for the three most recent months follow:

Morrisey & Brown, Ltd.
Income Statements
For the Three Months Ended September 30

July August September
Salesinunits ... 4,000 4,500 5,000
SalES L $400,000 $450,000 $500,000
Costofgoodssold ............. i 240,000 270,000 300,000
GroSS Margin . .ottt et et 160,000 180,000 200,000
Selling and administrative expenses:
Advertising expense. . ... 21,000 21,000 21,000
Shipping expense. . ... 34,000 36,000 38,000
Salaries and commissions . ........ ... ... i 78,000 84,000 90,000
INSUraNCe EXPENSE . .. vttt e et 6,000 6,000 6,000
Depreciationexpense ........... ..., 15,000 15,000 15,000
Total selling and administrative expenses .............. 154,000 162,000 170,000
Net operating income. ..............ouiiiiinnnnno.. $ 6,000 $ 18,000 $ 30,000
Required:

1. By analyzing the data from the company’s income statements, classify each of its expenses
(including cost of goods sold) as either variable, fixed, or mixed.

2. Using the high-low method, separate each mixed expense into variable and fixed elements.
Express the variable and fixed portions of each mixed expense in the form ¥ = a + bX.

3. Redo the company’s income statement at the 5,000-unit level of activity using the contribu-
tion format.

PROBLEM 5A-8 High-Low Method; Predicting Cost LO5-10
Nova Company’s total overhead cost at various levels of activity are presented below:

Total
Machine-  Overhead

Month Hours Cost
April ..o 70,000 $198,000
May ... 60,000 $174,000
JUne. ... 80,000  $222,000

N7 6a000000000000000000000000000 90,000  $246,000
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Assume that the total overhead cost above consists of utilities, supervisory salaries, and main-
tenance. The breakdown of these costs at the 60,000 machine-hour level of activity is:

Utilities (variable). .......................... $ 48,000
Supervisory salaries (fixed) .................. 21,000
Maintenance (mixed). .......... .. .. .. ... 105,000
Total overhead cost. . ....................... $174,000

Nova Company’s management wants to break down the maintenance cost into its variable and
fixed cost elements.

Required:

1. Estimate how much of the $246,000 of overhead cost in July was maintenance cost. (Hint: to
do this, it may be helpful to first determine how much of the $246,000 consisted of utilities
and supervisory salaries. Think about the behavior of variable and fixed costs.)

2. Using the high-low method, estimate a cost formula for maintenance in the form ¥ =a + bX .

Express the company’s total overhead cost in the form Y = a + bX.

4.  What rotal overhead cost would you expect to be incurred at an activity level of 75,000
machine-hours?

2

PROBLEM 5A-9 High-Low Method; Contribution Format Income Statement LO5-10

Milden Company is a distributor who wants to start using a contribution format income statement
for planning purposes. The company has analyzed its expenses and developed the following cost i
formulas: —
Cost Cost Formula
Costofgoodsold .............................. $35 per unit sold
Advertising expense. . ... i $210,000 per quarter
Sales commisSioNS .. ...t 6% of sales
Shipping expense . ... ?
Administrative salaries .. ........... ... .. .. ... $145,000 per quarter
INSUranNCce eXpense . .....ov i $9,000 per quarter
Depreciationexpense .......... ..., $76,000 per quarter

Because shipping expense is a mixed cost, the company needs to estimate the variable ship-
ping expense per unit sold and the fixed shipping expense per quarter using the following data:

Units Shipping

Quarter Sold Expense
Year 1:
First ... 10,000  $119,000
SECOND .+ ettt 16,000 $175,000
Third ... 18,000  $190,000
FOUrth ..o 15,000 $164,000
Year 2:
T 11,000 $130,000
Second ... 17,000 $185,000
Third ..o 20,000 $210,000
Fourth .. ... 13,000 $147,000
Required:
1. Using the high-low method, estimate a cost formula for shipping expense in the form Y =a +
bX.

2. In the first quarter of Year 3, the company plans to sell 12,000 units at a selling price of $100
per unit. Prepare a contribution format income statement for the quarter.
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PROBLEM 5A-10 Least-Squares Regression Method; Scattergraph; Cost Behavior LO5-11

Professor John Morton has just been appointed chairperson of the Finance Department at Westland
University. In reviewing the department’s cost records, Professor Morton has found the following
total cost associated with Finance 101 over the last five terms:

Number of
Term Sections Offered  Total Cost
Fall, lastyear ..........ccoooiiiiieeannn. .. 4 $10,000
Winter, lastyear. ............ ... 6 $14,000
Summer, lastyear ..., 2 $7,000
Fall, thisyear ............c.coiiiiiiiin.. 5 $13,000
Winter, thisyear. .......................... 3 $9,500

Professor Morton knows that there are some variable costs, such as amounts paid to graduate
assistants, associated with the course. He would like to have the variable and fixed costs separated
for planning purposes.

Required:

1. Prepare a scattergraph plot. (Plot total cost on the vertical axis and number of sections offered
on the horizontal axis.)

2. Using the least-squares regression method, estimate the variable cost per section and the total
fixed cost per term for Finance 101. Express these estimates in the form ¥ = a + bX.

3. Assume that because of the small number of sections offered during the Winter Term this
year, Professor Morton will have to offer eight sections of Finance 101 during the Fall Term.
Compute the expected total cost for Finance 101. Can you see any problem with using the cost
formula from (2) above to derive this total cost figure? Explain.

CASE 5A—-11 Mixed Cost Analysis and the Relevant Range LO5-10

The Ramon Company is a manufacturer that is interested in developing a cost formula to estimate
the variable and fixed components of its monthly manufacturing overhead costs. The company
wishes to use machine-hours as its measure of activity and has gathered the data below for this
year and last year:

Last Year This Year

Machine- Overhead Machine- Overhead
Month Hours Costs Hours Costs
January . ... 21,000  $84,000 21,000  $86,000
February . ... ... 25,000 $99,000 24,000 $93,000
March. ... 22,000 $89,500 23,000 $93,000
April .o 23,000 $90,000 22,000 $87,000
May . 20,500 $81,500 20,000 $80,000
June. ... 19,000 $75,500 18,000 $76,500
July .o 14,000 $70,500 12,000 $67,500
August. . ..o 10,000 $64,500 13,000 $71,000
September ....... ... 12,000 $69,000 15,000 $73,500
October. ... ..o 17,000 $75,000 17,000 $72,500
November. ... ... ... .. 16,000 $71,500 15,000 $71,000
December. . ...t 19,000  $78,000 18,000  $75,000

The company leases all of its manufacturing equipment. The lease arrangement calls for a flat
monthly fee up to 19,500 machine-hours. If the machine-hours used exceeds 19,500, then the fee
becomes strictly variable with respect to the total number of machine-hours consumed during the
month. Lease expense is a major element of overhead cost.

Required:

1. Using the high-low method, estimate a manufacturing overhead cost formula in the form Y= a + bX.

2. Prepare a scattergraph using all of the data for the two-year period. Fit a straight line or lines
to the plotted points using a ruler. Describe the cost behavior pattern revealed by your scat-
tergraph plot.
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3. Assume a least-squares regression analysis using all of the given data points estimated the
total fixed cost to be $40,102 and the variable cost to be $2.13 per machine-hour. Do you have
any concerns about the accuracy of the high-low estimates that you have computed or the
least-squares regression estimates that have been provided?

4. Assume that the company consumes 22,500 machine-hours during a month. Using the high-
low method, estimate the total overhead cost that would be incurred at this level of activity. Be
sure to consider only the data points contained in the relevant range of activity when perform-
ing your computations.

5. Comment on the accuracy of your high-low estimates assuming a least-squares regression
analysis using only the data points in the relevant range of activity estimated the total fixed
cost to be $10,090 and the variable cost to be $3.53 per machine-hour.

CASE 5A-12 Analysis of Mixed Costs in a Pricing Decision LO5-11
Maria Chavez owns a catering company that serves food and beverages at parties and business
functions. Chavez’s business is seasonal, with a heavy schedule during the summer months and
holidays and a lighter schedule at other times.

One of the major events Chavez’s customers request is a cocktail party. She offers a standard
cocktail party and has estimated the cost per guest as follows:

Food and beverages .......................... $15.00
Labor (0.5 hrs. @ $10.00/hr) . ................... 5.00
Overhead (0.5 hrs. @ $13.98/hr) . ............... 6.99
Total costperguest. . ..., $26.99

The standard cocktail party lasts three hours and Chavez hires one worker for every six guests,
so that works out to one-half hour of labor per guest. These workers are hired only as needed and
are paid only for the hours they actually work.

When bidding on cocktail parties, Chavez adds a 15% markup to yield a price of about $31 per
guest. She is confident about her estimates of the costs of food and beverages and labor but is not
as comfortable with the estimate of overhead cost. The $13.98 overhead cost per labor-hour was
determined by dividing total overhead expenses for the last 12 months by total labor-hours for the
same period. Monthly data concerning overhead costs and labor-hours follow:

Labor- Overhead

Month Hours Expenses
January ... ... ool 2,500 $ 55,000
February ...... ... ... L 2,800 59,000
March. ... ... 3,000 60,000
April ..o 4,200 64,000
May ... 4,500 67,000
June. .. 5,500 71,000
July .o 6,500 74,000
August. . ... 7,500 77,000
September ....... ... . 7,000 75,000
October. ... i 4,500 68,000
November...... .. ... .. .. ... .... 3,100 62,000
December......... ... ... ... 6,500 73,000
Total. oo 57,600 $805,000

Chavez has received a request to bid on a 180-guest fundraising cocktail party to be given next
month by an important local charity. (The party would last the usual three hours.) She would like
to win this contract because the guest list for this charity event includes many prominent individu-
als that she would like to secure as future clients. Maria is confident that these potential customers
would be favorably impressed by her company’s services at the charity event.
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Required:

1. Prepare a scattergraph plot that puts labor-hours on the X-axis and overhead expenses on the
Y-axis. What insights are revealed by your scattergraph?

2. Use the least-squares regression method to estimate the fixed and variable components of
overhead expenses. Express these estimates in the form ¥ = a + bX.

3. If Chavez charges her usual price of $31 per guest for the 180-guest cocktail party, how much
contribution margin will she earn by serving this event?

4.  How low could Chavez bid for the charity event in terms of a price per guest and still break
even on the event itself?

5.  The individual who is organizing the charity’s fundraising event has indicated that he has

already received a bid under $30 from another catering company. Do you think Chavez should
bid below her normal $31 per guest price for the charity event? Why or why not?
(CMA, adapted)
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CHAPTER 6

Variable Costing and Segment Reporting:

Tools for Management

© Bloomberg/Getty Images

When the economy tanks, automakers, such as General Motors and
Chrysler, often “flood the market” with a supply of vehicles that far
exceeds customer demand. They pursue this course of action even
though it tarnishes their brand image and increases their auto storage
costs, tire replacement costs, customer rebate costs, and advertising
costs. This begs the question why would managers knowingly produce
more vehicles than are demanded by customers?

In the auto industry, a manager’s bonus is often influenced by her com-
pany’s reported profits; thus, there is a strong incentive to boost profits by
producing more units. How can this be done you ask? It would seem logi-
cal that producing more units would have no impact on profits unless the
units were sold, right? Wrong! As we will discover in this chapter, absorp-
tion costing—the most widely used method of determining unit product
costs—can artificially increase profits when managers choose to increase
the quantity of units produced. ®m

Source: Marielle Segarra, “Lots of Trouble,” CFO, March 2012, pp. 29-30.

LEARNING OBJECTIVES

After studying Chapter 6, you should be able to:

LO6-1  Explain how variable costing
differs from absorption costing
and compute unit product costs
under each method.

LO6-2  Prepare income statements using
both variable and absorption
costing.

LO6—-3 Reconcile variable costing and
absorption costing net operating
incomes and explain why the two
amounts differ.

LO6-4  Prepare a segmented income
statement that differentiates
traceable fixed costs from
common fixed costs and use it to
make decisions.

LO6-5 Compute companywide and
segment break-even points for
a company with traceable fixed
costs.

LO6—-6 (Appendix 6A) Prepare an income
statement using super-variable
costing and reconcile this
approach with variable costing.
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Chapter 6

his chapter describes two applications of the contribution format

income statement that was introduced in earlier chapters. First, it explains how

manufacturing companies can prepare variable costing income statements,

which rely on the contribution format, for internal decision making purposes.
The variable costing approach will be contrasted with absorption costing income state-
ments, which are generally used for external reports. Ordinarily, variable costing and
absorption costing produce different net operating income figures, and the difference can
be quite large. In addition to showing how these two methods differ, we will describe
the advantages of variable costing for internal reporting purposes and we will show how
management decisions can be affected by the costing method chosen.

Second, the chapter explains how the contribution format can be used to prepare
segmented income statements. In addition to companywide income statements, manag-
ers need to measure the profitability of individual segments of their organizations. A
segment is a part or activity of an organization about which managers would like cost,
revenue, or profit data. This chapter explains how to create contribution format income
statements that report profit data for business segments, such as divisions, individual
stores, geographic regions, customers, and product lines.

Overview of Variable and Absorption Costing

LO6-1

Explain how variable costing
differs from absorption costing
and compute unit product
costs under each method.

As you begin to read about variable and absorption costing income statements in the
coming pages, focus your attention on three key concepts. First, both income statement
formats include product costs and period costs, although they define these cost classifica-
tions differently. Second, variable costing income statements are grounded in the contri-
bution format. They categorize expenses based on cost behavior—variable expenses are
reported separately from fixed expenses. Absorption costing income statements ignore
variable and fixed cost distinctions. Third, as mentioned in the paragraph above, variable
and absorption costing net operating incomes often differ from one another. The reason
for the difference always relates to the fact that variable costing and absorption costing
income statements account for fixed manufacturing overhead differently. Pay very close
attention to the two different ways that variable costing and absorption costing account
for fixed manufacturing overhead.

Variable Costing

Under variable costing, only those manufacturing costs that vary with output are treated
as product costs. This would usually include direct materials, direct labor, and the vari-
able portion of manufacturing overhead. Fixed manufacturing overhead is not treated
as a product cost under this method. Rather, fixed manufacturing overhead is treated as
a period cost and, like selling and administrative expenses, it is reported as an expense
on the income statement in its entirety each period. Consequently, the cost of a unit of
product in inventory or in cost of goods sold under the variable costing method does not
contain any fixed manufacturing overhead cost. Variable costing is sometimes referred to
as direct costing or marginal costing.

Absorption Costing

Absorption costing treats a// manufacturing costs as product costs, regardless of whether
they are variable or fixed. The cost of a unit of product under the absorption costing
method consists of direct materials, direct labor, and both variable and fixed manufac-
turing overhead. Thus, absorption costing allocates a portion of fixed manufacturing
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overhead cost to each unit of product, along with the variable manufacturing costs.
Because absorption costing includes all manufacturing costs in product costs, it is fre-
quently referred to as the full cost method.

Selling and Administrative Expenses

Selling and administrative expenses are never treated as product costs, regardless of the
costing method. Thus, under absorption and variable costing, variable and fixed sell-
ing and administrative expenses are always treated as period costs and are reported as
expenses on the income statement as incurred.

Summary of Differences The reason variable costing and absorption costing often
report different net operating incomes, as illustrated in Exhibit 61, is because the two
methods account for fixed manufacturing overhead costs differently—all other costs have
the same affect on net operating income under the two methods. In absorption costing,
fixed manufacturing overhead costs are included in work in process inventory. When
units are completed, these costs are transferred to finished goods and only when the
units are sold do these costs flow through to the income statement as part of cost of
goods sold. In variable costing, fixed manufacturing overhead costs are considered to be
period costs—just like selling and administrative costs—and are taken immediately to
the income statement as period expenses.
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Chapter 6

Variable and Absorption Costing—An Example

LO6-2

Prepare income statements
using both variable and
absorption costing.

We will be making three simplifying assumptions throughout the forthcoming example
and the entire chapter. First, this chapter uses actual costing rather than the normal cost-
ing approach that was used in the job-order costing chapters. In other words, rather than
relying on predetermined overhead rates to apply overhead costs to products, this chapter
assigns actual variable and fixed manufacturing overhead costs to products. Second, this
chapter always uses the actual number of units produced as the allocation base for assign-
ing actual fixed manufacturing overhead costs to products. Third, this chapter always
assumes that the variable manufacturing costs per unit and the total fixed manufacturing
overhead cost per period remain constant.

Having stated those assumptions, now let’s illustrate the difference between vari-
able costing and absorption costing by considering Weber Light Aircraft, a company that
produces light recreational aircraft. Data concerning the company’s operations appear
below:

Per Aircraft Per Month

SelliNg PriCe . .ottt $100,000
Directmaterials . ... $19,000
Directlabor . ... .. $5,000
Variable manufacturing overhead ..................... $1,000
Fixed manufacturing overhead ....................... $70,000
Variable selling and administrative expense ............ $10,000
Fixed selling and administrative expense .............. $20,000

January February March

Beginninginventory . ...... ... ... . oo 0 0 1
Unitsproduced ....... ... ... ... ... 1 2 4
Unitssold ... 1 1 5
Endinginventory ....... ... ... L. 0 1 0

As you review the data above, it is important to realize that for the months of Janu-
ary, February, and March, the selling price per aircraft, variable costs per aircraft, and
total monthly fixed expenses never change. The only data that change in this example
are the number of units produced (January = 1 unit produced; February = 2 units pro-
duced; March = 4 units produced) and the number of units sold (January = 1 unit sold;
February = 1 unit sold; March = 5 units sold).

We will first construct the company’s variable costing income statements for Janu-
ary, February, and March. Then we will show how the company’s net operating income
would be determined for the same months using absorption costing.

Variable Costing Contribution Format Income Statement

To prepare the company’s variable costing income statements for January, February, and
March we begin by computing the unit product cost. Under variable costing, the unit
product cost consists solely of variable production costs as shown below:

Variable Costing Unit Product Cost

Directmaterials ......... ... ... .. .. ... .... $19,000
Directlabor......... ... ... . . ... 5,000
Variable manufacturing overhead ........... 1,000

Unit productcost ..., $25,000
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Because each month’s unit product cost is $25,000 per aircraft, the variable costing cost
of goods sold for all three months can be computed as follows:

Variable Costing Cost of Goods Sold

January  February March
Unit product cost(@) .. ..oovoeeeeeeeei. $25,000 $25,000 $25,000
Unitssold (b) . ... 1 1 5
Variable cost of goods sold (@) X (b). .. ......... $25,000 $25,000 $125,000

And the company’s total selling and administrative expense would be derived as follows:

Selling and Administravtive Expenses
January  February March

Variable selling and administrative expense

(@ $10,000 perunitsold) .................. $10,000 $10,000 $50,000
Fixed selling and administrative expense ...... 20,000 20,000 20,000
Total selling and administrative expense . ... ... $30,000 $30,000 $70,000

Putting it all together, the variable costing income statements would appear as shown in
Exhibit 6-2. Notice, the contribution format has been used in these income statements.
Also, the monthly fixed manufacturing overhead cost ($70,000) has been recorded as a
period expense in the month incurred.
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Variable Costing Contribution Format Income Statements

January February March

Sales ..o $100,000 $100,000 $500,000
Variable expenses:

Variable cost of goodssold ............. 25,000 25,000 125,000

Variable selling and administrative

EXPENSE ittt 10,000 10,000 50,000
Total variable expenses . .................. 35,000 