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Why Study Cost Accounting?

The 15th edition of Principles of Cost Accounting, in an easily accessible
presentation, applies cost concepts, cost behavior, and cost accounting
techniques to manufacturing, merchandising, and service businesses. Stu-
dents learn how to determine costs of products and services more accu-
rately; use the knowledge of product and service costs to set selling prices,
to bid on contracts, and to analyze the relative profitability of various
products and services; use techniques to measure the performance of
managers and subunits within an organization; design an accounting system
to fit the production and distribution system of an organization; and use the
accounting system as a tool to motivate managers towards the organiza-
tion’s goals.

What Does the 15th Edition Offer?

e Appropriate content for a one-quarter or one-semester cost accounting
course.

e A ten-chapter format—a distinguishing feature of the text that makes it
most appropriate for shorter courses.

e Directed assignments at intervals within each chapter.

e A very readable and relevant text that covers the essentials of cost
accounting in a logical sequence and concise manner.

e The inclusion of cost accounting techniques for service businesses.

e A discussion of the special purpose reports and analytical techniques
used for management decision making.

e Emphasis on nonfinancial performance measures via the balanced
scorecard.

e An increase in the number of end-of-chapter exercises, problems, and
Self-Study Problems.
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What Is New in the 15th Edition?
The 15th edition includes the following changes:

e All new chapter-opening vignettes with real-world applications.

e Increased use of graphics, including Excel spreadsheet “screen shots”
and flow diagrams.

e An increase in the number of end-of-chapter self-study problems.

e An increased emphasis on ethical decision making in the end-of-chapter
Mini-Cases.

e Newly added “real company” examples throughout the text.

e First-time inclusion of corporate governance, lean manufacturing, de-
mand software, and Web-based budgeting.

e An integrated illustration of materials control procedures.

e An illustration of the least squares regression method using Microsoft
Excel.

What Are the Features of the 15th Edition?

e edition includes several features that facilitate the learnin
The 15th edid lud 1 f that facilitate the 1 g
process for the student and allow the instructor to teach with ease.

Directed Assignments

At specific points within each chapter, students are directed to appropriate
end-of-chapter assignments. This allows students to work practice items
without completing the entire chapter.

Self-Study Problems

Two demonstration problems are included at the end of each chapter, with
a step-by-step explanation of how to solve them. These Self-Study Pro-
blems are constructed from difficult concepts in the chapter and reinforce
the techniques and procedures discussed in the chapter. An added feature is
end-of-chapter problems that reference students back to Self-Study Pro-
blems that are similar in topic and difficulty.

End-of-Chapter Materials

The end-of-chapter questions, exercises, problems, mini-cases, and Internet
activities have been carefully written, revised, added to, and verified to
reflect the coverage as it appears in the chapters. There has been a
concerted effort to provide the instructor with a wide choice of subject
matter and degree of difficulty when assigning end-of-chapter materials.
Where appropriate, comprehensive review problems have been added that
cover concepts from more than one chapter. Additionally, selected pro-
blems may be solved using spreadsheet software.



Integrated Learning Objectives

Learning objectives begin each chapter. Each learning objective is indicated
in the text where first discussed. All end-of-chapter exercises, problems,
mini-cases, and Internet activities are identified by learning objectives.

Key Terms

Key terms are highlighted as they are introduced. They are listed, along
with page references, at the end of each chapter. A comprehensive glossary
is included at the end of the book, providing definitions for all the key
terms. Actual companies are highlighted where their practices are discussed
in the chapters.

Appendixes

The Institute of Management Accountants “Statement of Ethical Profes-
sional Practice” is included in an appendix at the end of Chapter 1. An
appendix at the end of Chapter 9 illustrates the four-variance and three-
variance methods of analyzing factory overhead.

What Supplementary Materials Are Available?

A complete package of supplementary materials is available with the 15th
edition of Principles of Cost Accounting to assist both instructors and students.
The package includes materials that have been carefully prepared and
reviewed.

Available to Instructors

All instructor resources are available online on the Instructor Compa-

nion Web Site (www.cengage.com/accounting/vanderbeck), as well as
on the Instructor Resource CD-ROM (IRCD).

Solutions Manual. This manual contains the answers to all end-of-chapter
questions, exercises, problems, Internet exercises, and mini-cases.

Test Bank. The test bank is available in a computerized version for
Windows. The user may select, mix, edit, and add questions or problems to
create the type of test or problem set needed.

ExamView Pro™ Testing Software. The printed test bank is available in a
computerized version for Windows. The user may select, mix, edit, and add
questions or problems to create the type of test or problem set needed.
ExamView is available on the Instructor’s Resource CD.

PowerPoint Presentations. This resource provides presentations for each
chapter, created specifically for this edition; thus, they follow along closely
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with the text. The presentations for each chapter are also available online
for students to use as an additional study resource.

Instructor Resource CD-ROM (IRCD). This convenient resource includes
the Test Bank, ExamView, the Solutions Manual, PowerPoint Presenta-
tions, and the Instructor Spreadsheet Templates (with solutions).

Instructor Spreadsheet Templates. The Instructor Spreadsheet Templates
show the completed spreadsheet solutions for exercises within the end-of-
chapter materials. These files are available on the IRCD, or they can be
downloaded from the Instructor Companion Web Site.

Instructor Companion Web Site (www.cengage.com/accounting/vander-
beck). The text-specific Web site provides access to all instructor resources
organized by chapter and topic, and are password protected. All of these
resources are also available on the IRCD: Test Bank, ExamView, Solutions
Manual, PowerPoint Presentations, and the Instructor Spreadsheet Tem-
plates (with solutions).

Available to Students

All student resources are available online on the Student Companion
Web Site (www.cengage.com/accounting/vanderbeck).

Study Guide. The study guide provides a review summary for each chapter
as well as questions and problems to test comprehension of chapter
material. Solutions for all questions and problems are included in a separate
section at the end of the study guide.

Student Spreadsheet Templates. The Student Spreadsheet Templates
correlate to exercises within the end-of-chapter materials. These files are
available for downloading on the Student Companion Web Site.

PowerPoint Presentations. This study resource provides presentations for
each chapter, created specifically for this edition; thus, they follow along
closely with the text.

Experience Accounting Videos. Highlight progressive companies and allow
you to effectively visualize critical chapter concepts—enhancing what you
learn in class! The Experience Accounting Videos can be bundled at o
additional cost with new copies of the text or can be purchased separately. You
can access the videos at www.cengage.com/accounting/eav.
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Introduction to Cost
Accounting

An article in the August 22, 2008 Wall Street Journal, “Burger
King Battles Costs with Small Whopper Jr.,” describes Burger
King's attempt to “overcome high ingredient costs that are
eating into its profit.” Chief Executive John Chidsey said, “To
combat costs, Burger King is testing its $1 Whopper Jr. with
smaller hamburger pattie—down to two ounces apiece from 2.2
ounces—in some markets and experimenting with different
beverage sizes.” The article went on to explain that “McDonald’s
is testing modifications to its $1 double cheeseburger, including
selling a different version and raising the price of the traditional
double cheeseburger.”

e What is the total cost to make and sell each Whopper Jr. or
McDonald’s double cheeseburger?

e How many burgers must be sold and at what prices to cover
costs and to provide shareholders with an acceptable return
on their investment?

e Given that fast-food prices are constrained by competitors’
prices, what other cost-cutting measures might Burger King
employ to return operations to normal profit margins?

These questions can be best answered with the aid of cost
information introduced in this and the following chapters.

he importance of cost accounting information to the successful
operation of a business has long been recognized. However, in the
current global economic environment, such information is more

Learning Objectives

After studying this
chapter, you should
be able to:

Explain the
uses of cost
accounting information.

Describe the

ethical res-
ponsibilities and certi-
fication requirements
for management
accountants, as well
as corporate
governance.

Describe the

relationship
of cost accounting to
financial and manage-
ment accounting.

Identify the

three basic
elements of manufac-
turing costs.

Illustrate
basic cost
accounting procedures.

Distinguish

between the
two basic types of cost
accounting systems.

lllustrate a job
order cost
system.
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Figure 1-1

Production Process for Goods and Services
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crucial than ever. Automobiles from Korea, clothing from China, electronic
equipment from Japan, and laptop computers from Poland are just a few
examples of foreign-made products that have provided stiff competition to
U.S. manufacturers both at home and abroad. As a result of these pressures,
companies today are placing more emphasis on controlling costs in an
attempt to keep their products competitive. For example, U.S. companies
are outsourcing production and service activities to other countries, such as
production operations in Honduras and Indonesia and technical support
call centers in India.

Cost accounting provides the detailed cost information that manage-
ment needs to control current operations and plan for the future. Figure 1-1
illustrates the production process for goods and services for which cost
accounting provides information. Management uses this information to
decide how to allocate resources to the most efficient and profitable areas of
the business.

All types of business entities—manufacturing, merchandising, and
service businesses—require cost accounting information systems to track
their activities. Manufacturers convert purchased raw materials into fin-
ished goods by using labor, technology, and facilities. Merchandisers
purchase finished goods for resale. They may be retailers, who sell
products to individuals for consumption, or wholesalers, who purchase
goods from manufacturers and sell to retailers. For-profit service busi-
nesses, such as health clubs, accounting firms, and NBA basketball teams,
sell services rather than products. Not-for-profit service agencies, such as
charities, governmental agencies, and some health care facilities, provide
services at little or no cost to the user.

The nature of the manufacturing process requires that the accounting
information systems of manufacturers be designed to accumulate detailed
cost data relating to the production process. It is common today for
manufacturers of all sizes to have cost accounting systems that track the
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costs incurred to produce and sell their diverse product lines. While the
cost accounting principles and procedures discussed in the text mostly
emphasize manufacturers, many of the same principles apply to merchan-
dising and service businesses. Cost accounting is essential to the efficient
operation of fast-food restaurants, athletic teams, fine arts groups, hospitals,
social welfare agencies, and numerous other entities. Chapter 9 and various
other sections throughout the text illustrate cost accounting procedures for
service businesses.

In many ways, the activities of a manufacturer are similar to those of a
merchandiser. They purchase, store, and sell goods; both must have
efficient management and adequate sources of capital; and they may employ
hundreds or thousands of workers. The manufacturing process itself high-
lights the differences between the two: merchandisers, such as Target, buy
goods in marketable form to resell to their customers; manufacturers, such
as Procter & Gamble, must make the goods they sell. Once a merchan-
diser has acquired goods, it can perform the marketing function. The
purchase of raw materials by a manufacturer, however, is only the begin-
ning of a long and sometimes complex chain of events that results in a
finished product for sale.

The manufacturing process requires the conversion of raw materials
into finished goods through the use of labor and various other factory
resources. A manufacturer must make a major investment in physical assets,
such as property, plant, and equipment. To produce finished goods, a
manufacturer must purchase appropriate quantities of raw materials and
supplies, and develop a workforce. In addition to the cost of materials and
labor, the manufacturer incurs other expenses in the production process.
Many of these costs, such as depreciation, taxes, insurance, and utilities, are
similar to those incurred by a merchandising concern. Costs such as
machine maintenance and repair, materials handling, production setup,
production scheduling, and inspection are unique to manufacturers. Other
costs, such as selling and administrative expenses, are similar to those
incurred by merchandisers and service businesses. The methods of account-
ing for sales, cost of goods sold, and selling and administrative expenses for
a manufacturer are similar to those of merchandisers. Service businesses, by
comparison, have no inventories because the service is consumed at the
time it is provided. Service businesses have revenue and operating expenses,
but no cost of goods sold.

Note that product quality is as important a competitive weapon as cost
control in the global arena. Originally issued for companies marketing
products in Europe, a set of international standards for quality manage-
ment, known as the ISO 9000 family, was designed by the International
Organization for Standardization, based in Switzerland. The standards
require that manufacturers have a well-defined quality control system, that
they consistently maintain a high level of product quality to enhance
customer satisfaction, and that they achieve continual improvement of their
performance in pursuit of these objectives. The standards are accepted in
158 countries, 106 of which are “member bodies” with full voting rights on



Explain the
uses of cost
accounting information.

Principles of Cost Accounting

technical and policy issues." Major U.S. companies such as General
Electric and Procter & Gamble require their suppliers to obtain ISO
9000 certification.

Uses of Cost Accounting Information

Principles of cost accounting have been developed to enable manufacturers
to process the many different costs associated with manufacturing and to
provide built-in control features. The information produced by a cost
accounting system provides a basis for determining product costs and
selling prices, and it helps management to plan and control operations.

Determining Product Costs and Pricing

Cost accounting procedures provide the means to determine product costs
that enable the preparation of meaningful financial statements and other
reports needed to manage a business. The cost accounting information
system must be designed to permit the determination of unit costs as well
as total product costs. For example, the fact that a manufacturer spent
$100,000 for labor in a certain month is not, in itself, meaningful; but if
this labor produced 5,000 finished units, the fact that the cost of labor was
$20 per unit is significant. This figure can be compared to the company’s
unit labor cost for prior periods and, often, to the labor cost of major
competitors.

Unit cost information is also useful in making a variety of important
marketing decisions such as:

1. Determining the selling price of a product. Knowing the manufacturing
cost of a product aids in determining the desired selling price. It should
be high enough to cover the cost of producing the item and the
marketing and administrative expenses attributable to it, as well as to
provide a satisfactory profit to the owners.

2. Meeting competition. If a product is being undersold by a competitor,
detailed information regarding unit costs can be used to determine
whether the problem can be resolved by reducing the selling price, by
reducing manufacturing and selling expenses attributable to the product,
or by some combination of the above that will still result in profitable sales.

3. Bidding on contracts. Many manufacturers must submit competitive bids
in order to be awarded contracts. Knowledge of the unit costs attribu-
table to a particular product is of great importance in determining the
bid price.

4. Analyzing profitability. Unit cost information enables management to
determine the amount of profit that each product earns, thereby allocat-
ing the company’s scarce resources to those that are most profitable.

1 International Organization for Standardization, “ISO Members,” www.iso.org.
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It is not uncommon, however, for some companies to retain a certain
product line, known as a loss leader, that yields a very low profit, or
even a loss, in order to maintain the product variety that will attract
those customers who also purchase the more profitable items.

Planning and Control

One of the most important aspects of cost accounting is the preparation of
reports that management can use to plan and control operations.

Planning is the process of establishing objectives or goals for the firm
and determining the means by which they will be met. Effective planning is
facilitated by the following:

1. Clearly defined objectives of the manufacturing operation. These objectives
may be expressed in terms of the number of units to be produced, the
desired quality, the estimated unit cost, the delivery schedules, and the
desired inventory levels.

2. A production plan that will assist and guide the company in reaching its
objectives. This detailed plan includes a description of the manufacturing
operations to be performed, a projection of human resource needs for
the period, and the coordination of the timely acquisition of materials
and facilities.

Cost accounting information enhances the planning process by provid-
ing historical costs that serve as a basis for future projections. Management
can analyze the data to estimate future costs and operating results and to
make decisions regarding the acquisition of additional facilities, any changes
in marketing strategies, and the availability of capital.

The word “control” is used in many different ways, but from the
viewpoint of the manufacturing concern, control is the process of monitor-
ing the company’s operations and determining whether the objectives
identified in the planning process are being accomplished. Effective control
is achieved as follows:

1. Assigning Responsibility. Responsibility should be assigned for each
detail of the production plan. All managers should know precisely what
their responsibilities are in terms of efficiency, operations, production, and
costs. The key to proper control involves the use of responsibility account-
ing and cost centers.

The essence of responsibility accounting is the assignment of account-
ability for costs or production results to those individuals who have the
most authority to influence them. It requires a cost information system that
traces the data to cost centers and their managers.

A cost center is a unit of activity within the factory to which costs may
be practically and equitably assigned. A cost center may be a department or a
group of workers; it could represent one job, one process, or one machine.
The criteria for a cost center are (1) a reasonable basis on which manufactur-
ing costs can be traced or allocated and (2) a person who has control over and
is accountable for many of the costs charged to that center.
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With responsibility accounting, the manager of a cost center is
accountable only for those costs that the manager controls. For example,
labor and materials costs will be charged to the cost center, but the
manager may be responsible only for the quantity of materials used and
the number of labor hours worked. This manager would probably not be
accountable for the unit cost of raw materials or the hourly rate paid to
employees. These decisions are normally beyond the manager’s control
and are the responsibility of the purchasing and human resource depart-
ments, respectively. The manager may be responsible for the cost of
machinery maintenance and repair due to misuse in the cost center, but not
responsible for the costs of depreciation, taxes, and insurance on the
machinery if the decision to purchase the machinery was made at a higher
level in the organization. If production in the cost center for a given period
is lower than planned, this could be due to poor supervision of production
workers, which is the manager’s responsibility. If the decrease in production
is caused by less-skilled workers being hired by Human Resources, how-
ever, that would be beyond the manager’s control.

Cost and production reports for a cost center reflect its costs, in
dollars, and its production activity, in units. In a responsibility accounting
system, the specific data for which the manager is responsible would be
highlighted for the purpose of performance evaluation. Quite often, both a
cost and production report and a separate performance report will be prepared
for a cost center. The performance report will include only those costs and
production data that the center’s manager can control. An illustration of a
performance report appears in Figure 1-2. Note the “variance columns”
that appear in the illustration. A variance represents the amount by which
the actual result differs from the budgeted or planned amount. If the actual
amount spent is less than the amount budgeted for, the variance is favorable
(F); it more than budgeted, it is unfavorable (U). An in-depth discussion of
budgeting and variance analysis appears in Chapters 7 and 8.

These reports must be furnished at regular intervals (monthly, weekly,
or daily) on a timely basis. To provide the maximum benefit, the reports
should be available as soon as possible after the end of the period being
reported. Reports not produced in a timely fashion are not effective in
controlling future operations.

2. Periodically Measuring and Comparing Results. Actual operating results
should be reviewed periodically and compared to the objectives established
in the planning process. This analysis, which may be made monthly,
weekly, daily, or even hourly in the case of production and scrap reports, is
a major part of cost control because it compares current performance with
the overall plan. The actual dollars, units produced, hours worked, or
materials used are compared with the budget, which is management’s
operating plan expressed in quantitative terms (units and dollars). This
comparison is a primary feature of cost analysis. The number of dollars
spent or the quantity of units produced has little significance until
compared with the budgeted amounts. Note that the appropriateness of the
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11 Leonardo’s Italian Café

| 2 | Performance Report—Kitchen

| 3 | September 30, 2011

| 4 | Budgeted Actual Variance

| 5 | Expense September Year-to- September Year-to- September Year-to-

6 Date Date Date

| 7 | Kitchen wages $5,500 $47,000 $5,200 $46,100 $300 F $900 F
| 8 |Food 17,700 155,300 18,300 157,600 600 U 2,300 U
| 9 |Supplies 3,300 27,900 3,700 29,100 400 U 1,200 U
| 10 | Utilities 1,850 15,350 1,730 16,200 120 F 850 U
| 11 | Total $28,350 $245,550 $28,930 $249,000 $580 U $3,450 U
12

F = Favorable; U = Unfavorable
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$157,600 actual year-to-date expenditure for “Food” in Figure 1-2 can be
evaluated only when compared to the budgeted amount of $155,300.

3. Taking Necessary Corrective Action. The performance reports may
identify problem areas and deviations from the business plan. Appropriate
corrective action should be implemented where necessary. A significant
variance from the plan is a signal for attention. An investigation may reveal
a weakness to be corrected or a strength to be better utilized. Management
wants to know not only the results of operations, but also how the results—
whether favorable or unfavorable—compare with the plan, why things
happened, and who was responsible. For example, management may want
to determine the causes of the unfavorable year-to-date variance of $2,300
for “Food” in Figure 1-2. The variance may be due to an uncontrollable rise
in food prices or to a controllable waste of food at the restaurant, or a
combination of both. Based on the variance analysis, management must be
prepared to improve existing conditions by such means as implementing more
economical purchasing methods and standard portion sizes. Otherwise, the
periodic measurement of activity has little value. The relationship of planning
and control is illustrated in Figure 1-3.

Figure 1-3 Relationship of Planning and Control
for Leonardo’s Italian Café

PLANNING

e CLEARLY DEFINED OBJECTIVE:
— > INCREASE PROFIT BY 15%

* PLAN TO REACH THE OBJECTIVE:
REDUCE FOOD COSTS BY 10%

CONTROL

¢ MEASURE AND COMPARE RESULTS:
COMPARE BUDGETED TO ACTUAL
FOOD COSTS, MONTHLY.

* TAKE CORRECTIVE ACTION:
IDENTIFY MORE ECONOMICAL
SUPPLIERS AND CONTROL FOOD
WASTE

BUILD CORRECTIVE ACTIONS INTO PLAN

I
I
I
I
I
I
I
I
I
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I
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Professional Ethics, CMA Certification, and
Corporate Governance

The Institute of Management Accountants (IMA) is the largest organiza-
tion of accountants in industry in the world. Comparable to the CPA
certification for public accountants, the Certified Management Accountant
(CMA) certificate—which is awarded by the IMA after the candidate
completes a four-year college degree, two years of relevant professional
experience in management accounting and financial management, and a
rigorous four-part examination whose topics include business analysis,
management accounting and reporting, strategic management, and business
applications with a strong emphasis on ethics—evidences a high level of
competency in management accounting.

In addition to competency, the need for ethical conduct in managing
corporate affairs has never been greater. Individual employees, investors,
and the economy as a whole have been negatively impacted by recent
accounting scandals where management, including controllers and chief
financial officers, has “cooked the books” to make reported financial results
seem better than actual. Enron, WorldCom, Health South, Tyco Interna-
tional, Rite Aid, and AOL Time Warner are just a few examples of firms
that have had major accounting scandals in recent years. To help curb
future abuses, the Sarbanes-Oxley Act of 2002 was written to protect
shareholders and other stakeholders of publicly-traded companies by im-
proving corporate governance. Corporate governance is the means by which
a company is directed and controlled. Key elements of the act include:

e certification by the CEO and CFO that the financial statements fairly
represent the results of business operations.

e the establishment of the Public Company Accounting Oversight Board
(PCAOB) to provide oversight of the accounting profession.

e prohibiting a public accounting firm from providing many nonauditing
services to a company that it audits.

e the requirement that a company’s annual report contain an internal
control report that includes management’s opinion on the effectiveness
of its internal controls.

e the placement of responsibility for hiring, compensating, and terminat-
ing the audit firm in the hands of the board of directors’ audit
committee, not top management.

e severe criminal penalties for the destruction or alteration of business
documents and for retaliation against “whistleblowers.””

2 American Institute of Certified Public Accountants, “The Sarbanes-Oxley Act,” www.
aicpa.org.

Describe

the ethical
responsibilities and
certification require-
ments for manage-
ment accountants, as
well as corporate
governance.


www.aicpa.org
www.aicpa.org
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Describe the

relationship
of cost accounting to
financial and manage-
ment accounting.

It is equally important that the internal accounting reports prepared by
management accountants be as accurate and unbiased as possible. To that end,
the IMA has issued a Statement of Ethical Professional Practice that must be
adhered to by its members. These standards address members’ responsibility
in areas such as maintaining appropriate levels of professional competence,
refraining from disclosing confidential information, avoiding conflicts of
interest, and communicating information fairly and objectively. The second
part of the document provides guidance for resolving ethical conflicts. The
complete IMA Statement of Ethical Professional Practice may be found in
the appendix to this chapter and at the IMA Web site, which is linked to
the text Web site at http://www.cengage.com/accounting/vanderbeck.

Relationship of Cost Accounting to Financial
and Management Accounting

The objective of accounting is to accumulate financial information for use
in making economic decisions. Financial accounting focuses on gathering
historical financial information to be used in preparing financial statements
that meet the needs of investors, creditors, and other external users of
financial information. The statements include a balance sheet, income
statement, retained earnings statement, and statement of cash flows.
Although these financial statements are useful to management as well as to
external users, additional reports, schedules, and analyses are required for
management’s use in planning and controlling operations. Management
spends most of its time evaluating the problems and opportunities of
individual departments and divisions of the company rather than looking at
the entire company at once. As a result, the external financial statements for
the whole company are of little help to management in making day-to-day
operating decisions.

Management accounting focuses on both historical and estimated
data that management needs to conduct ongoing operations and do long-
range planning. Cost accounting includes those parts of both financial and
management accounting that collect and analyze cost information. It
provides the product cost data required for special reports to management
(management accounting) and for inventory costing in the financial state-
ments (financial accounting). For example, cost accounting information is
needed to determine: whether to make or buy a product component;
whether to accept a special order at a discounted price; the amount at which
cost of goods sold should be reported on the income statement; and the
valuation of inventories on the balance sheet. The various users and uses of
cost accounting data are illustrated in Figure 1-4, and Figure 1-5 shows
how cost accounting intersects both financial and management accounting.
“What Is Management Accounting?”, a description prepared by the Insti-
tute of Management Accountants as to the role performed by management
accountants, appears on the following page.
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WHAT IS MANAGEMENT ACCOUNTING?!

Management accounting is the internal business build-
ing role of accounting and finance professionals who
work inside organizations. These professionals are
involved in designing and evaluating business pro-
cesses, budgeting and forecasting, implementing and
monitoring internal controls, and analyzing, synthe-
sizing, and aggregating information—to help drive
economic value.

The role of management accounting differs from that
of public accounting, since management accountants
work at the “beginning” of the value chain, supporting
decision making, planning, and control, while audit and
tax functions involve checking the work after the fact.
Management accountants are valued business partners,
directly supporting an organization’s strategic goals.
With a renewed emphasis on good internal controls
and sound financial reporting, the role of the manage-
ment accountant is more important than ever.

1 Reprinted with permission from IMA, Montvale, N.J.,
“About Management Accounting” from www.imanet.org.

Figure 1-4
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It obviously takes more people to “do” the work than
it does to “check” the work. In fact, of the five million
finance function professionals in the U.S., more than
90% work inside organizations as management accoun-
tants and finance professionals. Some common job titles
for management accountants in organizations of all
sizes and structure include:

Staff Accountant

Cost Accountant

Senior Accountant

Corporate or Division Planner
Financial Analyst

Budget Analyst

Internal Auditor

Finance Manager

Controller

Vice President, Finance
Treasurer

Chief Financial Officer (CFO)
Chief Executive Officer (CEO)

To learn more about IMA and the management
accounting profession, please visit Frequently Asked
Questions.

Users and Uses of Cost Accounting Information

Cost Accounting System
(Accumulates Cost Information)

Characteristics Financial Accounting

Managerial Accounting

Users: e External Parties
(Shareholders, Creditors,
Governments)
* Managers
Focus: Entire Business

e |nternal Parties
(Managers)

Segments of the Business

Uses of Cost
Information:

Product Costs for Calculating Cost

of Goods Sold (Income Statement)

and Finished Goods, Work in Process,
and Raw Materials Inventories (Balance
Sheet) Using Historical Costs and
Generally Accepted Accounting
Principles

¢ Budgeting

e Special Decisions Such as Make or
Buy a Component, Keep or Replace
a Facility, and Sell a Product at a
Special Price

e Nonfinancial Information Such as
Defect Rates, Percentage of Products
Returned, and Percentage of On-Time
Deliveries (All of the Above Using a
Combination of Historical Data,
Estimates, and Future Projections)
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Figure 1-5 Uses of Product Cost Data in Financial and Management
Accounting

Financial Accounting Managerial Accounting
(for inventory costing Cost Accounting (for special reports to

purposes in the (product cost management for decision-
financial statements) information) making purposes)

Costs of Goods Sold

Merchandising concerns compute cost of goods sold as follows (the amount
of purchases represents the cost of goods acquired for resale during the
period):

Beginning merchandise inventory

Plus purchases (merchandise)

Merchandise available for sale
Less ending merchandise inventory

Cost of goods sold

Because a manufacturer makes, rather than buys, the products it has
available for sale, the term finished goods inventory replaces merchandise
inventory, and the term cost of goods manufactured replaces purchases in
determining the cost of goods sold, as shown below (the cost of goods
manufactured amount is supported by a schedule detailing the costs of
material and labor and the expenses of maintaining and operating a
factory.):

Beginning finished goods inventory
Plus cost of goods manufactured

Finished goods available for sale
Less ending finished goods inventory

Cost of goods sold

The format of the income statement for a manufacturer is not signifi-
cantly different from that of a merchandiser. However, the cost accounting
procedures needed to determine the cost of goods manufactured are
considerably more complex than the procedures needed to determine the
cost of merchandise purchased in its finished form. Note that the income
statements for service businesses do not have a cost of goods sold section,
because they provide a service rather than a product.
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Inventories

If a merchandiser has unsold items on hand at the end of an accounting
period, the cost of the merchandise is reflected in the current assets section
of the balance sheet in the following manner:

Current assets:
Cash
Accounts receivable
Merchandise inventory

On the balance sheet of a manufacturing concern, the current assets
section is expanded as follows:

Current assets:
Cash
Accounts receivable
Inventories:
Finished goods
Work in process
Materials

The balance of the finished goods account represents the total cost
incurred in manufacturing goods completed but still on hand at the end of
the period. The balance of the work in process account includes all
manufacturing costs incurred to date for goods in various stages of produc-
tion but not yet completed. The balance of the materials account repre-
sents the cost of all materials purchased and on hand to be used in the
manufacturing process, including raw materials, prefabricated parts, and
other factory materials and supplies. Raw materials for one company are
often the finished product of another company. For example, rolled steel to
be used in the production of Honda Accord automobiles in its Marysville,
Ohio plant would be the final product of A.K. Steel, the steel mill in
Middletown, Ohio, but raw materials to Honda. Prefabricated parts would
include units, such as electric motors, produced by another manufacturer to be
used in the assembly of a product such as copying machines. Other materials
and supplies might include screws, nails, rivets, lubricants, and solvents.

Service entities do not have inventories on their balance sheets because
they provide a service rather than a product. A summary comparison of
manufacturing, merchandising, and service businesses appears in Figure 1-6.

Valuation of Inventories. Many procedures used to gather costs are unique
to manufacturers. Manufacturers’ inventories are valued for external finan-
cial reporting purposes by using inventory costing methods—such as first-
in, first-out (FIFO); last-in, first-out (LIFO); and moving average—that are
also used by merchandisers. Most manufacturers maintain a perpetual
inventory system that provides a continuous record of purchases, issues,
and balances of all goods in stock. Generally, these data are verified by

13
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Figure 1-6 Comparison of Service, Merchandising, and Manufacturing Businesses
Inventory
Business Sector  Examples Product or Service Account(s)
Service Hotels, accountants, hair Intangible benefits such as None
stylists, sports franchises lodging, tax preparation,
grooming, entertainment
Merchandising Bookstores, electronics stores, Tangible products purchased Merchandise
sports memorabilia shops, from suppliers in finished inventory
beverage wholesalers form
Manufacturing Segway producers, manufac- Physical products created by the  Finished Goods,
turers of electronic games, application of labor and tech- Work in Process,
home builders nology to raw materials Materials

periodic counts of selected items throughout the year. Under a perpetual
system, inventory valuation data for financial statement purposes are avail-
able at any time, as distinguished from a periodic inventory system that
requires estimating inventory during the year for interim financial state-
ments and shutting down operations to count all inventory items at the end
of the year.

In addition to providing inventory valuation data for the financial state-
ments, the detailed cost data and perpetual inventory records provide the
information necessary to control inventory levels, to ensure the timely
availability of materials for production, and to detect pilferage, waste, and
spoilage. Inventory valuation and control are discussed in detail in Chapter 2.

Inventory Ledgers. Generally, both merchandisers and manufacturers
maintain various subsidiary ledgers, such as those for accounts receivable
and accounts payable. In addition, manufacturers usually maintain subsidi-
ary ledgers for the general ledger inventory control accounts: Finished
Goods; Work in Process; and Materials. These subsidiary ledgers are
necessary to track the individual raw materials, jobs in process, and finished
jobs on hand. They support the balances in the control accounts, as
illustrated in Figure 1-7, and aid in managing the business on a daily basis.

Figure 1-7 Relationship between General and Subsidiary Ledgers
SUBSIDIARY LEDGERS GENERAL LEDGER
FOR INVENTORY INVENTORY
CONTROL ACCOUNTS

MATERIALS LEDGER:

Rolled steel |
Glass |
Rubber |

MATERIALS

/
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Figure 1-7 Continued

JOB COST LEDGER
(UNFINISHED JOBS):

Job 103 | I
Job 104
Job 105 I W(IDNRK
PROCESS
/
FINISHED GOODS LEDGER
(FINISHED JOBS):
Job 101 |
Job 102 |
FINISHED
GOODS

/

e aimed at testing your understanding of
ore you proceed to the end-of-chapter
pendently and then check your solutions

nished goods inventory of $45,000 on
anufactured of $228,000, and March 31
e the cost of goods sold for the month of

ge 39 for the solution.)

You should now be able to work the following:

Questions 1-21; Exercises 1-1 to 1-3; Problems 1-1 and 1-2; Mini-Case; and
Internet Exercises 1 and 2.

Elements of Manufacturing Costs

Manufacturing or production costs are classified into three basic ele-
ments: (1) direct materials, (2) direct labor, and (3) factory overhead.

Direct Materials

The materials that become part of a certain manufactured product and can
be readily identified with that product are classified as direct materials.
Examples include lumber used in making furniture, fabric used in the
production of clothing, iron ore used in the manufacture of steel products,
and rubber used in the production of athletic shoes.

15
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Many types of materials and supplies necessary for the manufacturing
process either cannot be readily identified with any particular manufactured
item or have a relatively insignificant cost. Items such as sandpaper used in
sanding furniture, lubricants used on machinery, and other items for
general factory use are classified as indirect materials. Similarly classified
are materials that actually become part of the finished product, such as
thread, screws, rivets, nails, and glue, but whose costs are relatively insignif-
icant, making it not cost effective to trace them to specific products.

Direct Labor

The labor of employees who work directly on the product manufactured,
such as machine operators or assembly-line workers, is classified as direct
labor. The employees who are required for the manufacturing process but
who do not work directly on the units being manufactured are considered
indirect labor. This classification includes department heads, inspectors,
materials handlers, and maintenance personnel. Payroll-related costs, such
as payroll taxes, group insurance, sick pay, vacation and holiday pay,
retirement program contributions, and other fringe benefits are usually
treated as indirect costs. Some companies, however, more appropriately,
treat the fringe benefits paid for direct laborers as additional direct labor
cost for the purpose of more precisely determining how much each hour of
direct labor really costs.

As manufacturing processes have become increasingly automated, direct
labor cost as a percentage of total product cost has decreased for many
companies. Harley-Davidson, the motorcycle manufacturer, stopped track-
ing direct labor as a separate cost category because it was only 10% of total
product cost but required an inordinate amount of time to trace directly to
the individual products manufactured.’

Factory Overhead

Factory overhead, also known as manufacturing overhead and factory
burden, includes all costs related to the manufacture of a product except
direct materials and direct labor. Thus, factory overhead includes the
previously mentioned indirect materials and indirect labor, plus other
manufacturing expenses, such as depreciation on the factory building and
the machinery and equipment, heat, light, power, maintenance, insurance,
and taxes. As factories have become more automated, factory overhead as a
percentage of total manufacturing cost has increased dramatically.

Summary of Manufacturing Costs

The costs of direct materials and direct labor are sometimes combined and
described as the prime cost of manufacturing a product. Prime cost plus

3 W. Turk, “Management Accounting Revitalized: The Harley-Davidson Experience,”
Fournal of Cost Management, Vol. 3, No. 4, 1990, 28-39.
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Figure 1-8 Prime Cost and Conversion Cost

Direct Materials
Prime Cost

Elements )
of Cost Direct Labor

Conversion Cost

Factory Overhead

factory overhead equals the total manufacturing cost. Direct labor cost and
factory overhead, which are necessary to convert the direct materials into
finished goods, can be combined and described as conversion cost. These
relationships are illustrated in Figure 1-8.

Marketing expenses, general administrative costs, and other nonfactory
expenditures are not included in the costs of manufacturing. Some costs
incurred by a manufacturer, however, may benefit both factory and
nonfactory operations. Examples include depreciation, insurance, and prop-
erty taxes on a building that houses both the factory and the administrative
offices. In this situation, an allocation of cost must be made to each business
function.

Flow of Costs

All three elements of manufacturing cost flow through the work in process
inventory account. The costs of direct materials and direct labor used in
production are charged (debited) directly to Work in Process. All other
factory costs—indirect labor, indirect materials, and other factory
expenses—are charged to the factory overhead account and later trans-
ferred to Work in Process. When goods are completed, the total costs
incurred in producing the goods are transferred from Work in Process to
Finished Goods. When goods are sold, the costs incurred to manufacture
the goods are transferred from Finished Goods to Cost of Goods Sold.
Figure 1-9 illustrates the flow of manufacturing costs.

Figure 1-9 Flow of Manufacturing Costs

Direct Materials

Work in Process | Finished Goods

Direct Labor (Asset) (Asset)

Factory Overhead

Cost of Goods
Sold
(Expense)
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Illustrate
basic cost
accounting procedures.

lllustration of Accounting for
Manufacturing Costs

Cost accounting procedures are used to accumulate and allocate all ele-
ments of manufacturing cost in a manner that will produce meaningful data
for the internal use of management and for the preparation of external
financial statements. The following example illustrates basic cost account-
ing procedures, utilizing the terminology and principles that were discussed
previously.

Wicker Works, Inc., a small, newly organized corporation, manufactures
wicker furniture—both tables and chairs. The firm sells products directly to
retailers. The basic steps in the company’s production process are as
tollows:

1. Pieces of rattan, a natural fiber grown in Asia, are purchased in precut
specifications. The pieces are assembled to form the frame of the table
or chair.

2. 'The legs and back uprights of the chair and the legs and the outline of
the tabletop are then wrapped in binding cane.

3. The seat and back of the chair and the tabletop are now ready to be
woven into place, and the chair or table is finished.

All of the previous steps are performed in a single department. The flow of
manufacturing costs for Wicker Works is illustrated in Figure 1-10.

Figure 1-10 Flow of Costs Related to the Production Process

Materials

Inventory
(Rattan, Binding
Cane)

i

Work in Process Finished Goods Cost of Goods
Inventory — Inventory s Sold
(Tabletops, (Completed Tables (Manufacturing

Chair Legs, etc.) and Chairs) Cost of Items Sold)
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The beginning balance sheet for the company on January 1 of the
current year is presented as follows:

Wicker Works, Inc.
Balance Sheet January 1, 2011

Assets Liabilities and Stockholders’ Equity
Cash ... $ 40,000 Liabilities ...........coviiinn. $ -0-
Building ........... ...l 250,000 Capitalstock ................... 365,000
Machinery and equipment ...... 75,000

Total liabilities and
Totalassets .........ovvvvennnn. $365,000 stockholders’ equity $365,000

Assume, for the purpose of simplification, in the following example,
that the company is currently making only one style of table and no chairs.
During January the following transactions are completed and recorded, in
summary form:

1. Materials (rattan, binding cane, nails, tacks, staples, glue, and solvents)
are purchased on account at a cost of $25,000.

Materials ... e e 25,000
Accounts Payable ....... ... 25,000

The cost of materials purchased on credit increases the asset account,
Materials, and the liability account, Accounts Payable. Note that only a
single materials control account that contains both the cost of direct
and indirect materials appears in the general ledger.

2. During the month, direct materials (rattan and binding cane) costing
$20,000 and indirect materials (nails, tacks, staples, glue, and solvents
for cleaning) costing $995 are issued into production.

Work in Process (Direct Materials) .........ccoviiiiiiineinnn... 20,000
Factory Overhead (Indirect Materials) ......................ouut. 995
Materials ... ..o 20,995

Direct materials issued are charged directly to the work in process control
account because they can be readily traced to the individual jobs, but the
indirect materials are charged to the factory overhead account because
they cannot be easily identified with specific jobs. The factory overhead
account will be used to accumulate various factory expenses that will later
be allocated to individual jobs using some equitable formula.

3. Total gross wages and salaries for the month were: factory employees
working on the product, $10,000; factory supervision, maintenance, and
custodial employees, $3,500; and sales and administrative employees,
$6,500. The entries to record the payroll and the payments to employ-
ees (ignoring payroll deductions) would be as follows:

Payroll . 20,000
Wages Payable ....... ... 20,000
Wages Payable ... 20,000

Cash ..o 20,000

19
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4. The entry to distribute the payroll to the appropriate accounts would
be as follows:

Work in Process (Direct Labor) ..., 10,000
Factory Overhead (Indirect Labor) .............. ..., 3,500
Selling and Administrative Expenses (Salaries) ................... 6,500
Payroll .. 20,000

The wages earned by employees working directly on the product are
charged to Work in Process, while the salaries and wages of the factory
supervisor and the maintenance and custodial personnel, who do not
work directly on the product, are charged to Factory Overhead as
indirect labor. The salaries of nonfactory employees are debited to the
selling and administrative expenses account.

In order to focus on specific cost accounting procedures as distin-
guished from general accounting procedures, the general ledger ac-
count Selling and Administrative Expenses will be used to accumulate
all nonmanufacturing expenses. Usually, separate general ledger control
accounts would be established for individual selling and administrative
expenses.

5. Depreciation expense for the $250,000 building is 6% of the building
cost per year. The sales and administrative offices occupy one-tenth of
the total building, and the factory operation is contained in the other
nine-tenths. The expense for one month is recorded as follows:

Factory Overhead (Depreciation of Building) ..................... 1,125%*
Selling and Administrative Expenses (Depreciation of Building) . . . 125%*
Accumulated Depreciation—Building ................. ... ... ... 1,250*

*($250,000 x 0.06 x 1/12 = $1,250;
*%$1,250 x 0.90 = $1,125; $1,250 x 0.10 = $125)

The cost accounting principle illustrated here is that only those costs
directly related to production should be charged to Factory Overhead.
Depreciation on the portion of the building used for office space is an
administrative expense and should not be treated as an element of
manufacturing cost for inventory costing purposes.

6. Depreciation expense for the $75,000 of factory machinery and equip-
ment is 20% of original cost per year.

Factory Overhead (Depreciation of Machinery and Equipment) . . .. 1,250
Accumulated Depreciation—Machinery and Equipment ......... 1,250
($75,000 x 0.20 x 1/12 = $1,250)

7. The cost of heat, light, and power for the month was $1,500.

Factory Overhead (Utilities) ..., 1,350
Selling and Administrative Expenses (Utilities) ................... 150
Accounts Payable ........... i e 1,500
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Because one-tenth of the building is used for office purposes, it was
decided that 10% of the total utilities cost should be allocated to Selling
and Administrative Expenses. If there were separate meters for each
part of the building, the usage could be determined directly rather than
by allocation.

. Miscellaneous selling and administrative expenses for telephone and

fax, copying charges, office supplies, travel, and rental of office furniture
and equipment totaled $3,750, on account.

Selling and Administrative Expenses ................ ... .. 3,750
Accounts Payable ....... ... 3,750

A manufacturer may incur many other expenses, but for simplicity it is
assumed that Wicker Works incurred no other expenses. After posting
the journal entries to the appropriate ledger accounts, Factory Over-
head will reflect the following debits:

Transaction Description Amount
2. Indirect materials ... $ 995
4. Indirectlabor .......... ... ..o 3,600
5. Depreciation of building ............ ... ... ... 1,125
6. Depreciation of machinery and equipment .......... 1,250
7. Utilities ..o 1,350
Total oot $8,220

. The balance in Factory Overhead is transferred to Work in Process by

the following entry:

WOrK in PrOCESS .o v vttt ettt et 8,220
Factory Overhead ............cciiiiiiii i 8,220

The three elements of manufacturing cost—direct materials, direct
labor, and factory overhead—are now accumulated in Work in Process.
The debits in the account are as follows:

Transaction Description Amount
2. Directmaterials .......cooiiiiiiiii i $20,000

4. Directlabor ..ot 10,000

9. Factoryoverhead ......... ... 8,220

TOAl ettt $38,220

If we assume that all goods started in process have been finished by the
end of the month, then the following entry transfers the cost of these
goods from Work in Process to Finished Goods:

Finished GOOdS . ....oiiiii i et 38,220
WOrk in ProCess . ...vuii it e e 38,220

21
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Assuming that 500 tables were produced during the month, we find that
the unit cost is $76.44 ($38,220/500). The unit cost for each element of
manufacturing cost is calculated as follows:

Units Unit

Total Produced Cost
Direct materials ..................... $20,000 500 $40.00
Directlabor ............cc i, 10,000 500 20.00
Factoryoverhead .................... 8,220 500 16.44
$38,220 $76.44

If the same type of table is produced in future periods, the unit costs of
those periods can be compared with the unit costs for this month. Any
significant differences can be analyzed so that management might take
appropriate action.

The unit cost also serves as a basis for establishing the selling price of
the tables. After also considering the selling and administrative ex-
penses, management establishes a selling price that should provide a
reasonable profit. The selling price may be determined by adding a
mark-on percentage, which is a percentage of the manufacturing cost
per unit. For example, if management decides that a 50% mark-on
percentage is necessary to cover the product’s share of selling and
administrative expenses and to earn a satisfactory profit, the selling
price per unit, rounded to the nearest cent, would be calculated as
follows:

Manufacturing COSt .. ... e $ 76.44
Mark-on percentage (50%) .. ...uvvitte i e 38.22
SelliNG PriCE oottt e $114.66

In later periods, owing to intense competition, it might be found
that this particular item cannot be sold at a price that will be high
enough to cover all of its costs and provide a normal profit margin.
Through analysis of the unit costs, management might effect cost-
cutting measures or perhaps even discontinue production of the
item.

From this example, it is apparent that, at any given time, the cost of
each item in inventory is available. It should be reemphasized that one
function of cost accounting is the accurate determination of the cost of
manufacturing a unit of product. This knowledge of unit cost helps
management to plan and control operations and to make marketing
decisions.

To continue with the example, assume that the following additional
transactions take place in January:



11. Invoices of $25,000, representing costs of materials, utilities, and selling

12.

13.
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and administrative expenses, are paid.

Accounts Payable .......... .o 25,000
Cash o e 25,000

A total of 400 tables are sold to retailers at a net price of $114.66 each.

Accounts Receivable (400 x $114.66) . .....ovviriiniieiiinnnnnn 45,864

SaleS e 45,864
Cost of Goods Sold (400 x $76.44) . ... 30,576

Finished Goods ...ttt e et 30,576

Cash totaling $33,000 is collected on accounts receivable.

CaSh L 33,000
Accounts Receivable ... e 33,000

The accounts in the general ledger will reflect the entries as follows:

Cash Accounts Receivable
1/1 Bal. 40,000 | 3. 20,000 12. 45,864 | 13. 33,000
13. 33,000 | 11. 25,000 12,864
73,000 45,000
28,000
Finished Goods
10. 38,220 | 12. 30,576
7,644
Work in Process
2. Direct 10. 38,220
materials 20,000
4. Direct
labor 10,000
9. Factory
overhead 8,220
38,220
Materials Building
1. 25,000 | 2. 20,995 1/1Bal. 250,000

4,005

23
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Accumulated Depreciation—Building

Machinery and Equipment

B

1,250 1/1 Bal. 75,000
Accumulated Depreciation—Machinery
and Equipment Accounts Payable
‘ 6. 1,250 1. 25,000 | 1. 25,000
7. 1,500
8. 3,750
30,250
5,250
Wages Payable
3. 20,000 ‘ 3. 20,000
Capital Stock Sales
‘ 1/1 Bal. 365,000 ‘ 12. 45,864
Cost of Goods Sold Payroll
12. 30,576 ‘ 3. 20,000 ‘ 4., 20,000
Factory Overhead
2. Indirect materials 995 | 9. 8,220
4. Indirect labor 3,600
5. Depreciation of building 1,125
6. Depreciation of machinery
& equip. 1,250
7. Utilities 1,350
8,220
Selling and Administrative Expenses
4. Salaries 6,500
5. Depreciation of building 125
7. Utilities 150
8. Other 3,750
10,5625

After calculating the balance of each general ledger account, the
equality of the debits and credits is proven by preparing a trial balance, as
follows.
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A [ B [ ¢ | o [ E [ F |

1 Wicker Works, Inc.
| 2 | Trial Balance
| 3 | January 31, 2011

4
| 5 | Cash $28,000
| 6 | Accounts Receivable 12,864
| 7 |Finished Goods 7,644*
| 8 | Work in Process -0-
| 9 | Materials 4,005
| 10 | Building 250,000
| 11 | Accumulated Depreciation—Building $1,250
| 12 | Machinery and Equipment 75,000
| 18 | Accumulated Depreciation—Mach. and Eq. 1,250
| 14 | Accounts Payable 5,250
| 15 | Wages Payable -0-
| 16 | Capital Stock 365,000
| 17 | Sales 45,864
18 | Cost of Goods Sold 30,576
119 | Payroll -0-

20 | Factory Overhead -0-
| 21 | Selling and Administrative Expenses 10,525
|22 | Total $418,614 $418,614
23

*The finished goods control account reflects the cost of the 100 units still on

hand—100 x $76.44 = $7,644.

From an analysis of the general ledger accounts and the trial balance, a
statement of cost of goods manufactured, an income statement, and a
balance sheet can be prepared:

A | B | ¢ | D | E

F [ G |

Wicker Works, Inc.

Statement of Cost of Goods Manufactured
For the Month Ended January 31, 2011

Direct Materials:
Inventory, January 1
Purchases
Total cost of available materials
Less inventory, January 31
Cost of materials used
Less indirect materials used
Cost of direct materials used in production
Direct labor
Factory overhead:
Indirect materials
Indirect labor
Depreciation of building
Depreciation of machinery and equipment
Utilities
Total factory overhead

| 21 |Cost of goods manufactured during the month

$20,000
10,000

$995
3,500
1,125
1,250
1.350

(O8]

o0 |co
N (N
N (N
o IO

25
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The cost of goods manufactured includes the manufacturing costs related to
the goods that were finished during the period. The figures in the cost of
goods manufactured statement were obtained by analyzing the appropriate
general ledger accounts. The materials inventory account had no beginning
balance but had an ending balance of $4,005. The amount of purchases
during the period was determined by analyzing the debits to the materials
account. The cost of direct materials used of $20,000 and the direct labor
cost of $10,000 were obtained from the work in process account. All other
items in the statement of cost of goods manufactured represent factory
overhead and are determined from the factory overhead account in the
general ledger. If there had been beginning or ending work in process, it
would have appeared in the statement of cost of goods manufactured.

A | B | ¢ | b | E | F | & |
Wicker Works, Inc.
Income Statement
For the Month Ended January 31, 2011

1
12
13
L4
| 5 |Net sales: $45,864
| 6 |Cost of goods sold:
| 7 | Finished goods inventory, January 1 $-0-
| 8 | Add cost of goods manufactured 38220
19 | Goods available for sale $38,220
1 10 | Less finished goods inventory, January 31 7644 30,576
| 11 |Gross profit on sales: $15,288
| 12 |Selling and administrative expenses 10.525
| 18 |Net income 4,763
114
15
A [T B [T ¢ T b T E T F T G ]
11 Wicker Works, Inc.
12 | Balance Sheet
13 | January 31, 2011
4
15 | Assets
| 6 |Current assets:
|7 Cash $28,000
1 8 | Accounts receivable 12,864
| 9 |Inventories:
110 | Finished goods $7,644
111 Work in process -0-
112 | Materials 4,005 _ 11,649
113 | Total current assets $52,513
| 14 | Plant and equipment:
115 Building $250,000
116 | Less accumulated depreciation 1,250 $248,750
117 | Machinery and equipment $75,000
118 | Less accumulated depreciation 1,250 _ 73.750
119 | Total plant and equipment $322,500
| 20 | Total assets $375.013
21
122 | Liabilities and Stockholders’ Equity
| 23 | Current liabilities:
| 24 | Accounts payable $5,250
| 25 | Stockholders’ equity
126 | Capital stock $365,000
27 Retained earnings 4763
28 Total stockholders’ equity 369,763
29 | Total liabilities and stockholders’ equity $375.013
30
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Figure 1-11 Flow of Costs through the Ledger Accounts
Materials Work in Process
Cost of Cost of Cost of Cost of
materials direct — — — — — — —» direct goods — —
purchased materials materials finished ‘
used Cost of |
Cost of Fr—— > direct ‘
indirect ‘ labor |
materials — Factory
used || — —> overhead \
I \
I \
ffffffffff ] —_— = — = —
[ LT
‘ Iy
‘ Payroll | ‘ | Finished Goods
| Gross wages | Cost of 1 T costof Cost of
‘ direct — — — \ goods finished
| labor ‘ finished goods sold —
Cost of | |
‘ indirect — — ‘
\ labor \ \ |
\ \ \ |
\ \ \
\ \ \ |
-~ \ |
|| \ |
actory Overhea ost of Goods So
|| Factory Overhead | Costof Goods Sold
\ \
| ‘ Cost of Transferred ‘ { —» Cost of
| —>» indirect to Work in  — — — finished
| materials Process goods
‘ Cost of sold
indirect
| — — > labor
Other
indirect
factory
expenses

Note that the retained earnings on the balance sheet represent the
amount of net income for the period, $4,763, because this was the first
month of business operations.

This discussion has presented a complete cycle in cost accounting
procedures. Before proceeding, carefully review the basic elements of
terminology and the flow of costs. A firm grasp of the fundamentals already
covered is necessary to comprehend the more complex material in subse-
quent chapters. Figure 1-11 presents a graphic illustration of the flow of
costs through the ledger accounts. You should study this illustration care-
fully, following each line to trace the flow of costs.
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Distinguish

between the
two basic types of cost
accounting systems.

Recall and Review 2

Classify each of the following items as direct materials (DM), direct labor
(DL), factory overhead (FO), or selling and administrative expense (SA):

Electricity used in heating a factory.
Automobile expense for customer service representatives.

Wages of a bricklayer employed by a home builder.

Car batteries used by an automobile manufacturer.

Supplies used to clean the factory floor.

Wages of a forklift operator in a plant that makes auto parts.

(After working this exercise, see page 39 for the solution.)

You should now be able to work the following:
Questions 22-28; Exercises 1-4 to 1-8; Problems 1-3 to 1-7; and Self-Stud
Problem 1.

Cost Accounting Systems

The previous example presented the basic foundation of a cost accounting
system. In that illustration, costs were accumulated for one month. At the end
of the month, the costs were divided by the total units produced to determine
the cost per unit. This accomplished one function of cost accounting: the
determination of product costs—both total costs for the period and unit
cost. However, another important objective of a cost accounting system—
cost control—could not be satisfactorily achieved with this information
alone. For example, assume that in a subsequent month the cost of direct
labor had risen from $20 to $22 per unit. Labor costs went up, but did they
go up because of a general rise in wages or because of worker inefficiency?
Did labor costs increase throughout the manufacturing process or only for
a particular department or job? Answers to such questions would not be
readily available using the procedures described in the earlier example.

To provide management with the data needed for effective cost control,
two basic types of cost accounting systems have been developed: the process
cost system and the job order cost system. Both systems are used to gather
cost data and to allocate costs to goods manufactured. The selection of one
method or the other depends on the type of manufacturing operation used
by a given company. To determine the appropriate method, manufacturing
operations are classified into two types: special order and continuous or
mass production.

Special Order

In a job order cost system the output consists of special or custom-made
products; in other words, each product is made to order. Special-order
industries include those manufacturing or producing ships, aircraft, custom-
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Figure 1-12 Flow of Costs in a Job Order Cost System

Direct Materials

Job Cost Sheets

Direct Labor Finished Goods

Factory Overhead

Work in Process
Account

built homes, machine tools, engines, structural steel, books and magazines,
directories and catalogs, and specialty shops producing custom-made pro-
ducts such as clothing, shoes, and hats.

A job order cost system provides a separate record for the cost of
each special-order job, as illustrated by the block for “Job Cost Sheets” in
Figure 1-12. Each job would have its costs tracked on a separate cost sheet
or computer file. Job order cost accounting techniques are also used by
firms, such as accounting, architecture, and law, that provide a service
rather than a product. It is important for these firms to be able to track the
various costs of serving different clients. For example, a law firm would
expend many more resources defending a client in a capital murder case
than it would in defending another client against petty theft charges.

Continuous or Mass Production

This type of operation produces a continuous output of homogeneous
products. Such a factory may produce a single product, such as a Toyota
Prius automobile, or many different products, such as Pepsi, Diet Pepsi, and
Pepsi One soft drinks. The factory generally is departmentally organized.
Continuous or mass production industries include those manufacturing
automobiles, tires, cement, chemicals, canned goods, lumber, paper, candy,
foodstuffs, flour, glass, soap, toothpaste, chewing gum, petroleum products,
textiles, plastics, paints, and firms engaged in such processes as rubber
compounding and vulcanizing. A process cost system accumulates costs
for each department or process in the factory as illustrated in Figure 1-13.
Process cost accounting is appropriate for manufacturing situations in
which all units of the final product are substantially identical. Wicker Works

Figure 1-13

Flow of Costs in a Process Cost System
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utilized a process cost system in the preceding example to account for its only
product, a single style of table. Finished units are placed in stock and removed
as needed to fill customer orders. There are no separate jobs presenting
substantially different characteristics. Rather, the company (or a department
within the company) produces large numbers of virtually identical items that
are sold (or transferred to other departments) as orders are received. Process
cost accounting techniques also may be used by organizations that provide a
service such as for determining the cost of a particular type of MRI in a
hospital’s radiology department or the cost per passenger-mile for an
airline. Chapters 5 and 6 cover process cost accounting. Figure 1-14 shows
examples of the use of job order cost and process cost systems in service,
merchandising, and manufacturing businesses.

Combination of Systems

Some companies use both a job order cost and a process cost system. For
example, a company that manufactures equipment on specific order but also
produces, on a continuous basis, a number of small motors that are component
parts of many of the equipment orders, may benefit from combining the
systems. The costs of making these motors would be accumulated on a process
cost basis, while the costs for each unique piece of equipment would be
gathered using job order costing. Similarly, although the cost of making a basic
Toyota Prius would be tracked using process costing, the optional equipment
added to an individual Prius would be tracked using job order costing.

Standard Costing

"The job order and process cost accounting systems are the principal systems
used by manufacturing organizations. However, as useful as they are in
providing cost data, these systems are still limited with regard to cost
control. Although they make it possible to determine what a product
actually costs, they provide no means to determine what the product should
have cost. A standard cost system, which is not a third system but may be
used with either a job order or a process cost system, uses predetermined
standard costs to furnish a measurement that helps management make
decisions regarding the efficiency of operations.

Standard costs are costs that would be incurred under efficient operat-
ing conditions and are forecast before the manufacturing process begins.
During operations, an organization compares the actual costs incurred with

Figure 1-14 Uses of Cost Systems
Merchandising
Cost System Service Business Business Manufacturing Business
Job Order Accounting firm, manage- Lumber company, perso- Custom home builder,
ment consultant nal computer retailer printer
Process Hospital X-ray depart- Newspaper publishing, Soft drink bottler, Paper
ment, hotel housekeeping agricultural wholesaler producer
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these predetermined standard costs. “Variances,” or differences, are then
calculated. These variances reveal which performances deviate from the
standard, and thus they provide a basis on which management can take
appropriate action to eliminate inefficient operating conditions. Standard
cost accounting will be discussed in depth in Chapter 8.

lllustration of a Job Order Cost System

With a job order cost system, costs are accumulated by job (or lot). One
advantage of a job order cost system is that the accumulation of costs for a
particular job helps to determine its selling price. Or, if a job is done under
contract with a set price, the profit or loss on the job can be readily
determined by comparing the cost with the contract price. At the same
time, costs that have been accumulated for a certain type of work will assist
management in preparing bids for similar jobs in the future.

To illustrate the use of a job order cost accounting system, assume that
Wicker Works, Inc. is now manufacturing custom tables and chairs and
that it accepts two orders to manufacture certain items during the month of
February. These special orders are as follows:

1. From Strictly Wicker: to manufacture 500 chairs to their specifications;
contract price, $36,000. Job No. 101 is assigned to this order.

2. From Patio Providers: to manufacture 500 tables to their specifications;
contract price, $59,300. Job No. 102 is assigned to this order.

After accepting these orders and planning the manufacturing requirements
as to materials, labor, and overhead, the cost accounting department sets up
a job cost sheet for each job. A job cost sheet, also known as a job cost
record in an automated accounting system, records and accumulates all the
costs assigned to a specific job. Figure 1-15 illustrates this form for the
Strictly Wicker order. All costs applicable to each job will be accumulated
on these forms. Note that Wicker Works has changed from process costing
to job order costing now that it is making custom products for specific
customers.

Transactions and journal entries for the month of February appear as
follows. To highlight job order cost accounting procedures, only those
entries relating to the manufacture of goods will be illustrated. Routine
entries, such as those for recording the purchase of materials, the incur-
rence of selling and administrative expenses, or payments to creditors, will
be ignored. Those entries are made in the same way as previously
illustrated, regardless of the cost system used.

1. Indirect materials with a cost of $5,250 are issued to the factory, and
direct materials are issued as follows:

Job 101 Job 102
T $ 8,200 $16,000
Binding Cane .........cooviiiiiiiiiii 4,000 2,000
$12,200 $18,000

system.

llustrate a job
order cost
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Figure 1-15 Job Cost Sheet
A | B | C | D | B | E | G | H | |

! WICKER WORKS INC.
| 2] Job Cost Sheet
_3 Customer Name: Strictly Wicker Job No: 101
_4 Address: 5525 Skyway Dr. Date Started: _ 2/24/11

5 Houston, TX 77057

6| Quantity: _500 Date Completed: 2/28/11
| 7| Product: __CHAIRS
_8 Description: _ 39" wicker

9
10| DIRECT MATERIALS DIRECT LABOR FACTORY OVERHEAD

Mat'l . .
11| Date Req. | Amount | Date Time | Amount | Date | BaSis | amount
No. Tkt. No. Applied
112
13
. 2/24 5505 8,200 | 2/25 2101 2,500 40% of
14| 2/26 6211 4,000 | 2/27 2826 1,500 total
e 2/28 | 3902 | 2,000 over-
> 5,262

E 2/28 head
16
17| Total 12,200 6,000 5,262
18| SUMMARY Remarks:
| 19| Direct materials $12,200 | Selling price $36,000
| 20| Direct labor 6,000 | Mfg. cost 23,462
21| Factory overhead 5,262 | Gross profit $12,538
1 22| Total cost $23,462
| 23] Unit cost $46.92

The entry at the end of the month to record the issues of materials

appears as:
Work in Process (Jobs 101and 102) ...................... 30,200
Factory Overhead (Indirect Materials) .................... 5,250
Materials ...t e 35,450

Note that in the previous entry the $30,200 debit to Work in Process
comprises $12,200 of direct materials issued to Job 101 and $18,000 of
direct materials issued to Job 102. There is only one general ledger
work in process account, but the individual amounts of direct materials
issued to each job would appear on the respective job cost sheets in the
subsidiary job cost ledger.

If the indirect materials could be directly traced to a specific job, the
cost could be charged to that job. However, it is often difficult and not
cost effective to determine which job benefited from the use of various
supplies such as glue, nails, and cleaning fluid. Thus, indirect materials
costs are usually charged to Factory Overhead and later distributed
among the various jobs in some equitable way.

2. Indirect labor costs of $4,360 and direct labor costs are incurred as follows:

Job 101 Job 102
Direct Labor oot $6,000 $7,500



Chapter 1 - Introduction to Cost Accounting 33

The monthly entry to distribute these costs is recorded as follows:

Work in Process (Jobs 101and 102) ............covvvnvunn. 13,500
Factory Overhead (Indirect Labor) ........................ 4,360
Payroll ... 17,860

The debit of $13,500 to Work in Process comprises $6,000 of direct
labor issued to Job 101 and $7,500 of direct labor issued to Job 102.
The explanation for why indirect labor costs are charged to Factory
Overhead rather than to Work in Process is similar to the previous
explanation for indirect materials.

Monthly depreciation expense for the building, allocated according to
the square footage used by manufacturing (90%) and selling and
administrative (10%), is recorded as follows:

Factory Overhead (Depreciation of Building) ..................... 1,125
Selling and Administrative Expenses (Depreciation of Building) . . . 125
Accumulated Depreciation—Building .......................... 1,250

The entry to record monthly depreciation for machinery and equipment,
all of which is used for manufacturing operations, is recorded as follows:

Factory Overhead (Depreciation of Machinery and Equipment) . ... 1,250

Accumulated Depreciation—Machinery and Equipment ......... 1,250

The cost of utilities for the month of February is $1,300, again allocated
by building square footage, recorded as follows:

Factory Overhead (Utilities) ..........c.ccoviiiiiiiiiiiiinn. 1,170
Selling and Administrative Expenses (Utilities) ................... 130
Accounts Payable ......... ... i e 1,300

Total charges to Factory Overhead for the month are shown as follows:

Indirect materials . ........oiuii i e $ 5,250
Indirect [abor . ... e 4,360
Depreciation of building ... 1,125
Depreciation of machinery and equipment ............................ 1,250
L =T 1,170
e $13,155

Assume that Jobs 101 and 102 are the only jobs worked on during the
period and that factory overhead is allocated as follows: 60% to Job
101, 40% to Job 102.

40% 60%
Total Factory Overhead Jobh 101 Job 102
$13,155 $5,262 $7,893

The distribution of factory overhead would then be recorded as follows:

Work in Process (Jobs 101and 102) ........coiiiiiiiinnnnnnnnnn. 13,155
Factory Overhead ........ ...t 13,155
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The debit of $13,155 to Work in Process comprises $5,262 of overhead
allocated to Job 101 and $7,893 of overhead charged to Job 102. At the
end of the month, the work in process and factory overhead accounts
would appear as follows:

Work in Process

1. Direct materials 30,200
2. Direct labor 13,500
6. Factory overhead 13,155

56,855

Factory Overhead
1. Indirect materials 5,250 | 6. Transfer to Work in Process 13,155
2. Indirect labor 4,360
3. Depreciation of building 1,125
4. Depreciation of mach. and equip. 1,250
5. Utilities 1,170

13,155

The costs shown in the work in process account represent monthly
totals (summary entries) for each element of manufacturing cost for both
jobs combined. These same costs are shown for each individual job in a
job cost ledger. It is a subsidiary ledger that has a record of each job.
The details on the job cost sheets in the job cost ledger support the
balance of the work in process control account in the general ledger.

Assuming that both jobs were completed by the end of the month, the
costs of the completed jobs would be transferred to the finished goods
inventory control account:

Finished Goods ...t e e e et 56,855
WOrKin ProCeSS . .iii i ittt 56,855

When the goods are shipped and billed to the customers, the following
entries are made to record the sale and the cost of the jobs:

Accounts Receivable ... 95,300

SIS ot 95,300
Costof Goods Sold ..o e 56,855

Finished Goods .........cvviiiii i 56,855

The costs of producing the two jobs can be summarized as follows:

Job 101 (500 Chairs) Job 102 (500 Tables)

Total Cost Unit Cost Total Cost  Unit Cost
Direct materials ........... $12,200 $24.40 $18,000 $36.00
Directlabor ............... 6,000 12.00 7,500 15.50
Factory overhead ......... 5,262 10.52 7,893 15.79

Total ...t $23,462 $46.92 $33.393 $67.29
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The gross profit realized on each job is determined as follows:

Job 101 (500 Chairs) Job 102 (500 Tables)

Total Per Unit Total Per Unit

............. $36,000 $72.00 $59,300 $118.60
............ 23,462 46.92 33,393 67.29
............ $12,538 $25.08 $25,907 $ 51.31

The job cost sheets would reflect the previous information in more
detail, so that a short time after each job was completed, the gross profit
could be determined. In addition, if management bids on similar jobs in the
future, an accurate record of all costs would be available to assist manage-
ment in determining contract prices.

Work in Process in the Manufacturing Statement
If there is work in process at the beginning and at the end of the month, it
will be shown in the statement of cost of goods manufactured. To illustrate,
assume that Wicker Works, Inc.’s statement for June is as follows:

B | ¢c | b | E | F G |

|1 Wicker Works, Inc.
| 2 | Statement of Cost of Goods Manufactured
| 3 | For the Month Ended June 30, 2011

4
| 5 | Direct Materials:
| 6 Inventory, June 1 $15,000
| 7| Purchases 310,000
| 8 |Total cost of available materials $325,000
1 9 | Less inventory, June 30 25,000
| 10 | Cost of materials used $300,000
|11 Less indirect materials used 10.000
| 12 | Cost of direct materials used in production $290,000
| 13 | Direct labor 240,000
| 14 | Factory overhead:
| 15 | Indirect materials $10,000
| 16 | Indirect labor 47,000
117 Depreciation of building 35,000
1 18 | Depreciation of machinery and equipment 15,000
119 Utilities 23,000
| 20 | Total factory overhead 130.000
| 21 | Total manufacturing cost during the month $660,000
| 22 | Add work in process inventory, June 1 85,000
123 | $745,000
| 24 | Less work in process inventory, June 30 125,000
| 25 | Cost of goods manufactured during the month $620.000

26

27

In the above statement of cost of goods manufactured, the total manu-
facturing cost of $660,000 represents the cost of direct materials, direct labor,
and factory overhead used during the month of June. Wicker Works, Inc.,

incurred costs of $85,000 during the previous month for goods that were not

35
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completed at the end of that month. The cost of these goods constitutes
June’s beginning work in process. The total of $745,000 represents manu-
facturing cost that the company must account for. Work in Process at the
end of June is $125,000, which represents the cost incurred to date for
items that were not finished at the end of June. Therefore, the cost of goods
manufactured (completed) in June, some of which were started in produc-
tion the previous month, is $620,000. The work in process ledger account,
in T-account form, would appear as follows at the end of the month:

Work in Process

6/1 Balance 85,000 | To Finished Goods 620,000
Direct materials 290,000
Direct labor 240,000
Factory overhead 130,000
745,000
125,000

n was taken from the books of Sunrise Manufactur-
d been completed at the end of July, its first month
terials cost, $7,200; direct labor cost, $8,000; factory
indirect materials of $1,800 and indirect labor of
on during the month were completed and sold by
epare the journal entries to: (1) charge the July cost
process and factory overhead; (2) charge the July
rocess and factory overhead; (3) record the closing
ork in process; and (4) record the completion of all

ise, see page 40 for the solution.)

You should now be able to work the following:

Questions 29-34; Exercises 1-9 and 1-10; Problems 1-8 to 1-10; and Self-Stud
Problem 2.

Appendix

IMA Statement of Ethical Professional Practice

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

PRINCIPLES

IMA'’s overarching ethical principles include: Honesty, Fairness, Objectiv-
ity, and Responsibility. Members shall act in accordance with these
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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.

l. 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, regula-
tions, 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 con-
straints that would preclude responsible judgment or successful perfor-
mance 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 busi-
ness 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.
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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 organiza-
tion’s established policies on the resolution of such conflict. If these policies
do not resolve the ethical conflict, you should consider the following
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 super-
ior’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.

Source: Institute of Management Accountants, “IMA’s Statement of Ethical Professional Practice,”
www.imanet.org.

KEY TERMS

Accounting information systems, 2 Factory overhead, 16

Budget, 6 Financial accounting, 10
Control, 5 Finished goods, 13

Conversion cost, 17 For-profit service businesses, 2
Corporate governance, 9 Indirect labor, 16

Cost accounting systems, 2 Indirect materials, 16

Cost accounting, 2 ISO 9000 family, 3

Cost and production reports, 6 Job cost ledger, 34

Cost center, b Job cost sheet, 31

Direct labor, 16 Job order cost system, 28

Direct materials, 15 Loss leader, 5
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Management accounting, 10
Manufacturers, 2

Manufacturing or production costs, 15
Manufacturing process, 3
Mark-on percentage, 22
Materials, 13

Merchandisers, 2

Not-for-profit service agencies, 2
Performance report, 6

Periodic inventory system, 14
Perpetual inventory system, 13
Planning, 5

ANSWERS TO RECALL AND REVIEW EXERCISES

R&R 1

Finished goods inventory 3/1
Cost of goods manufactured
Finished goods available for sale
Finished goods inventory 3/31
Cost of goods sold

R&R 2

$ 45,000
228,000

$ 273,000

53,000

$ 220,000
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Prime cost, 16

Process cost system, 29
Purchases, 12
Responsibility accounting, 5
Retailers, 2

Standard cost system, 30
Standard costs, 30

Unit costs, 4

Variance, 6

Wholesalers, 2

Work in process, 13

Direct

Factory
Overhead

Selling and

Item Materials Direct Labor Administrative

Electricity used in X
heating factory

Automobile expense X
for customer service
reps.

Wages of a bricklayer X
employed by a home
builder

Car batteries used by | X
an automobile
manufacturer

Supplies used to X
clean the factory floor

Wages of a forklift X
operator in a plant
that makes auto parts
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R&R 3
Work in Process 7,200
Factory Overhead 1,800
Materials 9,000
Work in Process 8,000
Factory Overhead 1,400
Payroll 9,400
Work in Process 3,200
Factory 3,200
Overhead
Finished Goods 18,400
Work in Process 18,400

SELF-STUDY PROBLEM 1

Basic Cost System; Journal Entries; Financial
Statements
Lone Star Manufacturing Co.

The post-closing trial balance of Lone Star Manufacturing Co. at Septem-
ber 30 is reproduced as follows.

Lone Star Manufacturing Co.
Post-Closing Trial Balance

September 30, 2011
Cash oo 15,000
Accounts Receivable ........... ... i 18,000
ST 1= =10 I o Yo Yo = 25,000
R VA e QT T o Yo == 4,000
Materials .. ...t e 8,000
BUilding ... 156,000
Accumulated Depreciation—Building ................ ... 23,400
Factory EQUIipmMent ... ... i 108,000
Accumulated Depreciation—Factory Equipment ................... 54,000
Office EQUIPMENT . ...t 12,000
Accumulated Depreciation—Office Equipment ..................... 2,000
Accounts Payable ........... i e 30,000
Capital StOCK . ... 175,000
Retained Earnings ...... ..ot 61,600

346,000 346,000
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During the month of October, the following transactions took place:

a. Raw materials at a cost of $50,000 and general factory supplies costing
$8,000 were purchased on account. (Materials and supplies are recorded
in the materials account.)

b. Raw materials to be used in production costing $41,000 and miscella-
neous factory supplies costing $5,500 were issued.

¢. Wages and salaries incurred and paid for the month were as follows:
factory wages (including $2,500 indirect labor), $34,000, and selling
and administrative salaries, $5,000. (Ignore payroll withholdings and
deductions.)

d. Distributed the payroll in (c).

e. Depreciation was recorded for the month at an annual rate of 5% on
the building and 20% on the factory equipment and office equipment.
The sales and administrative staff uses approximately one-fifth of the
building for its offices.

f. During the month, various other expenses totaling $5,200 were in-
curred on account. The company has determined that one-fourth of
this amount is allocable to the office function.

g. Total factory overhead costs were transferred to Work in Process.

h. During the month, goods with a total cost of $79,000 were completed
and transferred to the finished goods storeroom.

i. Sales for the month totaled $128,000 for goods costing $87,000 to
manufacture. (Assume that all sales were made on account.)

j- Accounts receivable in the amount of $105,000 were collected.

k. Accounts payable totaling $55,000 were paid.

Required:

1. Prepare journal entries to record the transactions.

2. Set up T-accounts for all accounts listed in the September 30, 2011,
Post-Closing Trial Balance and for Cost of Goods Sold, Factory Over-
head, Selling and Administrative Expenses, Sales, and Wages Pay-
able. Post the beginning trial balance and the journal entries prepared
in Part 1 to the accounts and calculate the balances in the accounts on
October 31.

3. Prepare a statement of cost of goods manufactured, an income state-
ment, and a balance sheet.

SOLUTION TO SELF-STUDY PROBLEM

Suggestions:

Read the entire problem thoroughly, keeping in mind what you are required

to do:

1. Journalize the transactions.

2. Post the beginning trial balance and the journal entries to the
T-accounts that you set up and calculate the ending balance for each
account.

3. Using the ending account balances, prepare a cost of goods manufac-
tured statement, an income statement, and a balance sheet.
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The Specifics in the Problem Highlight the Following Facts:

1.

2.

The company is a manufacturer; therefore, three inventory accounts,
Materials, Work in Process, and Finished Goods, will be used.

A temporary account, Factory Overhead, will be used to record all
of the indirect materials, indirect labor, and other manufacturing
expenses for the period.

Preparing the Journal Entries:
a. and b. Note that there is only one inventory account for materials,

C.

d.

which includes the cost of both direct and indirect materials. When the
materials are issued into production, the direct materials are charged
to Work in Process and the indirect materials are charged to Factory
Overhead.

EL WELETELS 600000000060000000606060000000006006500000000000606000 58,000
Accounts Payable .......... ... 58,000

. WoOrkin ProCess ........coiiiiiiiiii it eiiae e 41,000

Factory Overhead (Indirect Materials) ..............cooiuuuno.. 5,500
Materials ... e 46,500

The entries to record the payroll and the payments to employees use
the payroll and wages payable accounts.

Payroll . 39,000

Wages Payable ....... ... 39,000
Wages Payable ... ........uuu i e 39,000

Cash .o 39,000

The entry to distribute the payroll requires the use of the work in
process account for the wages of employees who work directly on the
product, the factory overhead account for the wages of employees
who work in the factory but not directly on the product, and the selling
and administrative expenses account for the wages of salespeople and
administrative personnel.

WV OrK N PrOCESS oottt et ittt et ettt ettt e et ta et s 31,500
Factory Overhead (Indirect Labor) ..., 2,500
Selling and Administrative Expenses (Salaries) ................... 5,000
Payroll .. e 39,000

e., f., and g. The depreciation on the building and equipment and the

other expenses are divided between Factory Overhead and Selling and
Administrative Expenses, depending on the portion of the expense
that relates to the factory and the portion that relates to the selling and
administrative function. The balance in the factory overhead account
at the end of the month is transferred to Work in Process.

e. Factory Overhead (Depreciation of Building) ..................... 520
Factory Overhead (Depreciation of Factory Equipment) ........... 1,800

Selling and Administrative Expenses (Depreciation of Building) . .. 130
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Selling and Administrative Expenses (Depreciation of Office

EQUIPMENT) .« ottt e e e 200
Accumulated Depreciation—Building ......................... 650
Accumulated Depreciation—Factory Equipment ............... 1,800
Accumulated Depreciation—Office Equipment ................. 200

f. Factory Overhead (Miscellaneous) ..............ccoviiiioi.... 3,900

Selling and Administrative Expenses (Miscellaneous) ............ 1,300
Accounts Payable ....... ... i i 5,200

g- Workin Process ... s 14,220
Factory Overhead ...........c..uuuuiiiiiiiiiiiiiiiiiininnnns 14,220

h., i, j., and k. When goods are completed, the cost of the goods is taken
out of Work in Process and recorded in Finished Goods. When the
completed goods are sold, the cost of these goods is removed from
the finished goods inventory account and recorded in the cost of
goods sold expense account, the receivable and revenue are recorded
for the amount of the sale, and accounts payable are paid.

h. Finished GoOods ..........coiiiiiiiii i it it iieiaennns 79,000
WOrk in ProCess .....ooviiii ettt ieiae s 79,000

i. AccountsReceivable ............ . e 128,000
SaAlBS Lt e 128,000

Costof Goods Sold ...ttt s 87,000
Finished GoodS .......oiiiii it ettt e i 87,000

Jo Cash . 105,000
Accounts Receivable ...t i 105,000

k. AccountsPayable .............. i e 55,000
[0 1= 1 T 55,000

Posting the Beginning Trial Balance and the Journal Entries
to the T-Accounts:

Cash Accounts Receivable
9/30 15,000 | c. 39,000 9/30 18,000 | j. 105,000
j. 105,000 | k. 55,000 i. 128,000
120,000 146,000
26,000 41,000
Finished Goods Work in Process
9/30 25,000 | i. 87,000 9/30 4,000 | h. 79,000
h. 79,000 b. 41,000
104,000 d. 31,500
17,000 g. 14,220
90,720
11,720
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Materials Building
9/30 8,000 | b. 46,500 9/30 156,000
a. 58,000
66,000
19,500
Accumulated Depreciation—Building Factory Equipment
9/30 23,400 9/30 108,000
el 650
24,050
Accumulated Depreciation—Factory
Equipment Office Equipment
9/30 54,000 9/30 12,000
e. 1,800
55,800
Accumulated Depreciation—Office
Equipment Accounts Payable
9/30 2,000 k. 55,000 | 9/30 30,000
e. 200 a. 58,000
2,200 f. 5,200
93,200
38,200
Wages Payable
c. 39,000 ‘ c. 39,000
Capital Stock Retained Earnings
‘ 9/30 175,000 | 9/30 61,600
Sales Cost of Goods Sold
‘ i. 128,000 i. 87,000 |
Payroll

c. 39,000 ‘ d. 39,000
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Factory Overhead Selling and Administrative Expenses
b. 5,500 | g. 14,220 d. 5,000
d. 2,500 e. 130
e. 520 e. 200
e. 1,800 f. 1,300
f. 3,900 6,630
14,220

Preparing a Statement of Cost of Goods Manufactured, an

Income Statement, and a Balance Sheet:

The total manufacturing cost of $86,720 represents the cost of direct
materials, direct labor, and factory overhead incurred during the month of
October. Note that the cost of the indirect materials is subtracted in
calculating the cost of direct materials used in production because it is
included as a separate item under factory overhead. To determine the cost
of goods manufactured for October, which really means the cost of the
goods completed for the month, you have to add the cost of the beginning
work in process inventory, $4,000, and subtract the cost of the ending
work in process inventory, $11,720, from the total manufacturing cost for
October:

Lone Star Manufacturing Co.
Statement of Cost of Goods Manufactured
For the Month Ended October 31, 2011

Direct materials:

Inventory, October 1 ........ouiiiiiiiii it $ 8,000
Purchases ....... ..o 58,000
Total cost of available materials ......................... $66,000
Less inventory, October31 ............ccoiiiiiinn.. 19,500
Costof materialsused ..., $46,500
Less indirect materialsused .................. .. 000l 5,500
Cost of direct materials used in production .............. $41,000
Directlabor ... e 31,500
Factory overhead:
Indirect materials ... $ 5,500
Indirectlabor ... 2,500
Depreciation of building .............. ... o i 520
Depreciation of factory equipment ...................... 1,800
Miscellaneous EXPENSES ... .uuvvtiiinn et iiiiinnennnns 3,900
Total factoryoverhead ............. ... 14,220
Total manufacturing cost during October .................. $86,720
Add work in process inventory, October1 ............... 4,000
$90,720
Less work in process inventory, October31 .............. 11,720

Cost of goods manufactured ..................coiiii.... $79,000
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In preparing an income statement for a manufacturer, remember that the
beginning finished goods inventory for the month must be added to the
cost of goods manufactured to obtain the cost of goods available for sale.
Then the ending finished goods inventory must be subtracted to obtain
the cost of goods sold:

Lone Star Manufacturing Co.
Income Statement
For the Month Ended October 31, 2011
Nt SalES oottt ittt e $128,000

Cost of goods sold:

Finished goods inventory, October 1 .................... $ 25,000

Add cost of goods manufactured ........................ 79,000

Goods availableforsale ..., $104,000

Less finished goods inventory, October31 ............... 17,000 87,000
Gross profitonsales .......... ... i $ 41,000
Selling and administrative expenses:

Selling and administrative salaries ...................... $ 5,000

Depreciation of building ............. ... ... oo i 130

Depreciation of office equipment ........................ 200

Miscellaneous ...t e e e 1,300 6,630
NetinComMe . ... $ 34,370

In preparing a balance sheet for a manufacturer, note that there are three
separate inventory accounts, rather than the single inventory account
used by a merchandiser:

Lone Star Manufacturing Co.
Balance Sheet
October 31, 2011

Assets
Current assets:

Cash ..o $ 26,000
Accounts receivable ................ .. ... 41,000
Inventories:

Finishedgoods .................coinet. $ 17,000

WOrk in proCess . ......c.ooeviiinnnneneenn.. 11,720

Materials ... 19,500 48,220
Total currentassets .............cocviviiinnn. $115,220

Plant and equipment:
Building ... ..o $156,000
Less accumulated depreciation ............ 24,050 $131,950
Factory equipment ................ ..., $108,000
Less accumulated depreciation ............ 55,800 52,200
Office equipment ............ciiiiieeiannn. $ 12,000
Less accumulated depreciation ............ 2,200 9,800

Total plant and equipment .................. 193,950
Total @ssets ........oiiiiiiiiiieeeinenennnnn $309,170
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Liabilities and Stockholders’ Equity

Current liabilities:

Accounts payable .......... i $ 38,200
Stockholders’ equity:

Capital StOCK . .....iii i e $175,000

Retained earnings™® ...... ... i 95,970

Total stockholders” equity .......... ..., 270,970
Total liabilities and stockholders’ equity ....................... $309,170

*$61,600 (bal. on 9/30) + $34,370 (Net income for Oct.) = $95,970

SELF-STUDY PROBLEM 2

Job Cost; Journal Entries; Inventory Analysis;
Manufacturing Statement

Mesa Manufacturing Co. manufactures engines that are made only on
customers’ orders and to their specifications. During January, the com-
pany worked on Jobs 2525, 2526, 2527, and 2528. The following figures
summarize the cost records for the month:

Job 2525 Job 2526 Job 2527  Jobh 2528
(200 units) (120 units) (50 units) (200 units)

Direct materials put into process:

July2 ... $ 30,000 $10,000

18 o 40,000 32,000 $10,000

2 30,000 2,000 20,000 $12,000

28 7,000 4,000
Direct labor cost (week ending):
July2 ... $ 2,000 $ 2,000

© cocoooooooooooonoonnoanaaac 54,000 18,000

T6 o 64,000 54,000

23 40,000 6,000 $10,000 $ 1,000

30 36,000 23,000
Factory overhead ................ $120,000 $64,000 $35,000 $21,000
Engines completed .............. 100 60 25

Jobs 2525 and 2526 have been completed and delivered to the customers
at a total selling price of $852,000, on account. Job 2527 is finished but has
not yet been delivered. Job 2528 is still in process. There was no work in
process at the beginning of the month.

Required:
1. Prepare the summary journal entries for the month to record the
distribution of materials, labor, and overhead costs.
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2. Prepare a summary showing the total cost of each job completed
during the month or in process at the end of the month. Also,
determine the cost of the inventories of completed engines and
engines in process at the end of the month.

3. Prepare the journal entries to record the completion of the jobs and
the sale of the jobs.

4. Prepare a statement of cost of goods manufactured.

SOLUTION TO SELF-STUDY PROBLEM

Read the entire problem thoroughly, keeping in mind what you are required
to do:

1. Prepare the summary journal entries to record the distribution of
materials, labor, and overhead costs.

2. Prepare a summary that shows the total cost of each job and then
determine the cost of the end-of-month finished goods and work in
process inventories.

3. Journalize the cost and sales price of the completed jobs.

4. Prepare a statement of cost of goods manufactured for the month of
January.

The Specifics in the Problem Highlight the following Facts:

1. The company is a manufacturer; therefore, three inventory accounts,
Materials, Work in Process, and Finished Goods, will be used.

2. Four jobs were in process during the month: three of which were
finished (Jobs 2525, 2526, and 2527); two of which were sold (Jobs
2525 and 2526); and one of which was still in process at the end of the
month (Job 2528).

1. Preparing the Journal Entries:

The cost of direct materials issued to production increases the inven-
tory account, work in process, and decreases the inventory account,
materials:

WWOrK N PrOCESS . .t ittt ettt et et et e 197,000
Materials .. ..o e 197,000

The cost of direct labor worked during the period also increases the
inventory account, work in process:

WV OrK N PrOCESS it ittt ittt ittt ettt ettt e te e e n e eneenns 310,000
Payroll ..o 310,000

The cost of factory overhead incurred during the period is allocated to
the various jobs and summarized in work in process:

WV OrK N PrOCESS vt ittt ittt ettt et ettt e e 240,000
Factory Overhead. ....... ..ottt i 240,000
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2. Prepare a Summary Showing the Total Cost of each Job

Direct Direct Total
Materials Labor Factory Production

Job Cost Cost Overhead Cost
2525 $100,000 $160,000 $120,000 $380,000
2526 44,000 80,000 64,000 188,000
2527 37,000 46,000 35,000 118,000
2528 16,000 24,000 21,000 61,000
Total $197,000 $310,000 $240,000 $747,000

The cost of direct materials issued to production increase the inventory
account, work in process, and decreases the inventory account, materials:

Determine the Cost of The Ending Finished Goods and Work in Process
Inventories
Job 2527 was completed but not sold by the end of the month:
Finished Goods Inventory (Job 2527) ...........ccovviieenneea.... $118,000

Job 2528 was the only job that was still in process at the end of the month:
Work in Process Inventory
(JOD 2528) .ottt e $ 61,000

3. Journalize the Cost of Jobs Finished and the Cost and Sales Price of
Jobs Sold

Finished Goods ....... ...ttt e 686,000

Work in Process (Jobs 2525, 2526, 2527) . ....cooviiniiannnnn. 686,000
Accounts Receivable ....... ...t e 852,000

Sales (Jobs 2525 and 2526) ............iiiiiiiiiii s 852,000
Cost of Goods Sold (Jobs 2525 and 2526) ...........ccovvviiinnnnnn. 568,000

Finished GoOds . ...ttt ettt 568,000

4. Preparing a Statement of Cost of Goods Manufactured

The total manufacturing cost of $747,000 represents the cost of direct
materials, direct labor, and factory overhead incurred during the month of
January. To determine the cost of goods manufactured for January, which
really means the cost of the goods completed for the month, you have to
subtract the cost of the ending work in process inventory of $61,000. (There
was no beginning work in process inventory.)

Mesa Manufacturing Co.
Statement of Cost of Goods Manufactured
For the Month Ended January 31, 2011

Direct materials used . ...... ...ttt $197,000
DI E1eE)F ao000000006000060060000060000060600006006000066000000000¢ 310,000
Factoryoverhead ........ ... ... i i 240,000
Total manufacturing cost ...t $747,000
Less work in process inventory, January 31 ........................ 61,000

Cost of goods manufactured .......... ...t $686,000
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QUESTIONS

11.

12.
13.

14.

15,
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. How does the cost accounting function

assist in the management of a business?

. What is ISO 9000, and why is it an impor-

tant designation for competing globally?

How do the activities of manufacturers,
merchandisers, and service businesses
differ?

. In what ways does a typical manufacturing

business differ from a merchandising con-
cern? In what ways are they similar?

. How is cost accounting information used

by management?

. Why is unit cost information important to

management?

. For a manufacturer, what does the plan-

ning process involve, and how is cost
accounting information used in planning?

How is effective control achieved in a man-
ufacturing concern?

. Define “responsibility accounting.”

. What criteria must be met for a unit of

activity within the factory to qualify as a
cost center?

What are the requirements for becoming a
Certified Management Accountant?

What are the four major categories of ethi-
cal conduct that must be adhered to by
CMAs? (Appendix)

What actions should a CMA take when the
established policies of the organization do
not resolve an ethical conflict? (Appendix)

Define the term corporate governance and
explain why good corporate governance is
important to shareholders and other corpo-
rate stakeholders.

What circumstances created the need for
the Sarbanes-Oxley Act, and how are CEOs
and CFOs affected by it?

16

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.
29.

. Name five key elements of the Sarbanes-
Oxley Act.

How is cost accounting related to: financial
accounting?; managerial accounting?

How does the computation of cost of
goods sold for a manufacturer differ from
that of a merchandiser?

How would you describe the following
accounts—Finished Goods, Work in Pro-
cess, and Materials?

Compare the manufacturing, merchan-
dising, and service sectors. How do they
differ as to the kinds of businesses in each
category, the nature of their output, and
type of inventory, if any?

What is the difference between a perpetual
inventory system and a periodic inventory
system?

What are the basic elements of production
cost?

How would you define the following costs:
direct materials, indirect materials, direct
labor, indirect labor, and factory overhead?

Distinguish prime cost from conversion
cost. Does prime cost plus conversion cost
equal the total manufacturing cost?

In what way does the accounting treatment
of factory overhead differ from that of
direct materials and direct labor costs?

How do “cost of goods sold” and “cost
of goods manufactured” differ for a
manufacturer?

How are nonfactory costs and costs that
benefit both factory and nonfactory opera-
tions accounted for?

What is a mark-on percentage?

When is job order costing appropriate, and
what types of businesses use it?
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30. When is process costing appropriate, and 33. What are standard costs, and what is the

what types of businesses use it? purpose of a standard cost system?

31. What are the advantages of accumulating 34. If the factory operations and selling and
costs by departments or jobs rather than administrative offices are housed in the
for the factory as a whole? same building, what would be a good cost

allocation basis to use in dividing the de-

32. What is a job cost sheet, and why is it ..
preciation expense between the two areas?

?
el Why would it be important to make this
allocation?
EXERCISES
E1-1 Performance report

Study the performance report for Leonardo’s Italian Café in
Figure 1-2 of the chapter and write a brief explanation of the
strengths and weaknesses of September and year-to-date
operations.

E1-2 Cost of goods sold —merchandiser
The following data were taken from the general ledger of Thorn-
ton Merchandisers on January 31, the end of the first month of
operations in the current fiscal year:

Merchandise inventory, January 1 ....... ..ttt $ 22,000
PUIChasEs ... o i 183,000
Merchandise inventory, January 31 ..., 17,000

Compute the cost of goods sold for the month of January.

E1-3 Cost of goods sold—manufacturer
The following data were taken from the general ledger and other
data of Thomas Manufacturing on July 31:

Finished goods, JUuly T ... . i $ 85,000
Cost of goods manufacturedinJuly ............ ..., 343,000
Finished goods, July 31 ... ... .. 93,000

Compute the cost of goods sold for the month of July.

E1-4 Cost classification
Classify the following as direct materials, direct labor, factory
overhead, or selling and administrative expense.

Steel used in an overhead door plant.

Cloth used in a shirt factory.

Fiberglass used by a sailboat builder.

Cleaning solvent for the factory floor.

Wages of a binder employed in a printing plant.

Insurance on factory machines.

Rent paid for factory buildings.

Q@ w000
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Wages of the Machining Department supervisor.
Leather used in a shoe factory.

Wages of a factory janitor.

Electric power consumed in operating factory machines.
Depreciation on corporate offices.

Fuel used in heating a factory.

Paint used in the manufacture of jet skis.

Wages of an ironworker in the construction business.
Electricity used in lighting sales offices.

To33 —Fe T

E1-5 Cost flow
Explain in narrative form the flow of direct materials, direct labor,
and factory overhead costs through the ledger accounts.

E1-6 Statement of cost of goods manufactured; cost of goods sold
The following data are taken from the general ledger and other
records of Black Hills Manufacturing Co. on January 31, the end
of the first month of operations in the current fiscal year:

v
N Sl oot e e $75,000
Materials inventory (January 1) .........cooiiiiiiiiiiiiie i 25,000
Work in process inventory (January 1) ..............oiiiiiiiiinn.. 24,000
Finished goods inventory (January 1) ... 32,000
Materials purchased ............. oottt 21,000
Direct 1abor COSt ... it e 18,000
Factory overhead (including $1,000 of indirect materials used and
$3,000 of indirect 1abor CoSt) .......oiuuiiii i 12,000
Selling and administrative eXpenses .............oiiiiiiiiiiinnen... 10,000
Inventories at January 31:
Materials ... ... 22,000
WOrK in ProCESS ..o vvui ittt et e e 20,000
Finished goods ........ ... 30,000
a. Prepare a statement of cost of goods manufactured.
b. Prepare the cost of goods sold section of the income statement.
E1-7 Determining materials, labor, and cost of goods sold
The following inventory data relate to Niagara Corp.:
Inventories
Ending  Beginning
Finishedgoods ..., $75,000 $110,000
WOrkKin ProCeSS .. .vieii i iiiiiiaia e eeaans 80,000 70,000
S vd Direct materials .........cooiiiiiiiiiiii i 95,000 90,000
Revenues and Costs for the Period:
Sales .. e $900,000
Cost of goods available forsale ................... 775,000
Total manufacturingcosts ........................ 675,000
Factoryoverhead ............... ..., 175,000

Direct materialsused .............ccoiiiiin.. 205,000
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Calculate the following for the year:
a. Direct materials purchased.

b. Direct labor costs incurred.

c. Cost of goods sold.

d. Gross profit.

(Hint: The answers to subsequent parts may require using solu-
tions from earlier parts.)

Journal entries
The following is a list of manufacturing costs incurred by Orleans
Products Co. during the month of July:

Direct materials used ...ttt e $21,000
Indirect materials Used ..ottt ittt e 5,000
Direct laboremployed ... 15,000
Indirect laboremployed ........ .. i 3,000
RENt EXPENSE . ..ottt e 4,000
ULilities BXPENSE .. u vttt e e 1,200
INSUIANCE EXPENSE . ottt ettt ettt et et e e it et ea e e eans 500
Depreciation expense (machinery and equipment) ................... 1,500

Prepare the journal entries to record the preceding information
and to transfer Factory Overhead to Work in Process.

Journal entries for job order costing; total and unit cost
computation

Bristol Manufacturing, Inc., uses the job order cost system of ac-
counting. The following information was taken from the company’s
books after all posting had been completed at the end of May:

Jobs Direct Direct Labor Factory Units
Completed Materials Cost Cost Overhead  Completed
1040 $3,600 $4,000 $1,600 400
1065 2,380 2,500 1,000 240
1120 1,800 1,700 680 200

a. Prepare the journal entries to charge the costs of materials,
labor, and factory overhead to Work in Process.

b. Compute the total production cost of each job.

c. Prepare the journal entry to transfer the cost of jobs com-
pleted to Finished Goods.

d. Compute the unit cost of each job.

e. Compute the selling price per unit for each job, assuming a
mark-on percentage of 40%.

Journal entries for job order costing

Marine World manufactures goods on a job order basis. During
the month of June, three jobs were started in process. (There
was no work in process at the beginning of the month.) Jobs
Racers and Cruisers were completed and sold, on account,
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during the month (selling prices: Racers, $22,000; Cruisers,
$ 27,000); Job Floaters was still in process at the end of June.

The following data came from the job cost sheets for each
job. The factory overhead includes a total of $1,200 of indirect
materials and $900 of indirect labor.

Racers Cruisers Floaters

Directmaterials ....................... $5,000 $6,000 $3,500
Directlabor ........................ ... 4,000 5,000 2,500
Factoryoverhead ..................... 3,000 4,500 2,000

Prepare journal entries to record the following:
Materials used.

Factory wages and salaries earned.

Factory Overhead transferred to Work in Process.
Jobs completed.

Jobs sold.

PROBLEMS

P1-1 Performance report
Prepare a performance report for the dining room of Leonardo’s
Italian Café for the month of February 2011, using the following

® 20T

data:

Budgeted Data: January February
DiniNng roOM WagesS .. ...iurieeiiiiie it aiineenns $4,300 $4,150
Laundry and housekeeping ....................oiiunnn. 1,650 1,500
Utilities ... 2,200 2,050
Depreciation . .......oiiiiiii i e 1,500 1,500
Actual Data: January February
DiniNg roOM WagesS .. ..vuuvtiteeiit it i neennns $4,700 $4,400
Laundry and housekeeping ..............coiiiiii.. 1,600 1,400
ULIlItIES et e 2,350 2,100
Depreciation ..........coiiiiiii e 1,500 1,500

P1-2 Cost of goods sold—merchandiser and manufacturer

The following data were taken from the general ledgers and
other data of Alpha Manufacturing, Inc., and Bravo Merchandis-
ing Co. on April 30 of the current year:

Merchandise inventory, April 1 ... $ 38,000
Finished goods, April 1 ... ..o e 67,000
PUIChases ...ttt 121,000
Cost of goods manufactured ..............cciiiiiiiiiiiiiinnn. 287,000
Merchandise inventory, April 30 ..........co it 33,000

Finished goods, April 30 ........c.coiiiiiiiiiiiiiiiii i 61,000
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Required:

1. Compute the cost of goods sold for Bravo Merchandising Co.,
selecting the appropriate items from the previous list.

2. Compute the cost of goods sold for Alpha Manufacturing,
Inc., selecting the appropriate items from the previous list.

Statement of cost of goods manufactured; income statement;
balance sheet

The adjusted trial balance for Indy Furniture Company on
November 30, the end of its first month of operation, is as

follows:
Indy Furniture Company
Trial Balance
November 30, 2011 RN

Cash ..o e $21,800

AEERUIRLS [REEENVEISNR . ooonooaoonoaacooanooaononaoanc 16,200

Finished Goods .........ccoiiiiiiiiiiiiiiiiianenn. 13,900
WorkinProcess ...t —

Materials .......ouiiii i 7,400

Building ......ooii 300,000
Accumulated Depreciation—Building ............... $3,000
Machinery and Equipment ............ ... ... 88,000
Accumulated Depreciation—Mach. and Equip. ...... 2,200
AccountsPayable ............ ... ...l 8,900
Payroll ... ..o e -

Capital Stock ............c i 422,550
SaleS i e 68,300
Costof GoodsSold .............cooviiiiiiiinnn. 42,450
FactoryOverhead ............. ... ... iiiiiiinn.. —

Selling and Administrative Expenses ............... 15,200

$504,950 $504,950

The general ledger reveals the following additional data:
a. There were no beginning inventories.

b. Materials purchases during the period were $33,000.
c. Direct labor cost was $18,500.

d. Factory overhead costs were as follows:

Indirect materials ...ttt $ 1,400
Indirect labor ... ... e 4,300
Depreciation—building .........co i 3,000
Depreciation—machinery and equipment ........................ 2,200
UtiltieS « ottt e 2,750

$13,650
Required:

1. Prepare a statement of cost of goods manufactured for the
month of November.
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P1-4

2. Prepare an income statement for the month of November.

(Hint: Check to be sure that your figure for Cost of Goods Sold
equals the amount given in the trial balance.)

3. Prepare a balance sheet as of November 30. (Hint: Do not

forget Retained Earnings.)

Basic cost system; journal entries; financial statements

similar to Self-Study Problem 1

The post-closing trial balance of Beamer Manufacturing Co. on
April 30 is reproduced as follows:

Beamer Manufacturing Co.
Post-Closing Trial Balance
April 30, 2011

Cash ..o $ 25,000
Accounts Receivable ...................... ... 65,000
Finished Goods ..........cciiiiiiiiiiiiineennnnn, 120,000
Workin ProCess .......oviiiiiiiiiiiieinnnnnn 35,000
Materials ..ot i 18,000
Building ... 480,000
Accumulated Depreciation—Building ............. $ 72,000
Factory Equipment .............. ...t 220,000
Accumulated Depreciation— Factory Equipment . . . 66,000
Office Equipment ............. ... ... ... ... .... 60,000
Accumulated Depreciation—Office Equipment . . . . 36,000
Accounts Payable .................coo il 95,000
Capital Stock . ... 250,000
Retained Earnings ............c.ciiiiiiiiiiin... 504,000

$1,023,000 $ 1,023,000

During the month of May, the following transactions took place:

a.

Purchased raw materials at a cost of $45,000 and general
factory supplies at a cost of $13,000 on account (recorded
materials and supplies in the materials account).

Issued raw materials to be used in production, costing
$47,000, and miscellaneous factory supplies, costing
$15,000.

Recorded the payroll, the payments to employees, and the
distribution of the wages and salaries earned for the month
as follows: factory wages (including $12,000 indirect labor),
$41,000; and selling and administrative salaries, $7,000.
Additional account titles include Wages Payable and Payroll.
(Ignore payroll withholdings and deductions.)

Recognized depreciation for the month at an annual rate of
5% on the building, 10% on the factory equipment, and 20%
on the office equipment. The sales and administrative staff
uses approximately one-fifth of the building for its offices.
Incurred various other expenses totaling $11,000. One-fourth
of this amount is allocable to the office function.

Transferred total factory overhead costs to Work in Process.
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g. Completed and transferred goods with a total cost of $91,000
to the finished goods storeroom.

h. Sold goods costing $188,000 for $362,000. (Assume that all
sales were made on account.)

i. Collected accounts receivable in the amount of $345,000.

j- Paid accounts payable totaling $158,000.

Required:

1. Prepare journal entries to record the transactions.

2. Set up T-accounts. Post the beginning trial balance and the
journal entries prepared in (1) to the accounts and determine
the balances in the accounts on May 31.

3. Prepare a statement of cost of goods manufactured, an
income statement, and a balance sheet. (Round amounts to
the nearest whole dollar.)

Journal entries; account analysis
Selected account balances and transactions of Alpine Manufac-
turing Co. follow:

Account Balances

May 1 May 31
Raw materials .......coiiiiiiii i $ 6,000 $ 5,500
Factory supplies ... 800 900
Workin process ..........c.uiiiiiiiiiiiiiieaann. 3,500 6,500
Finishedgoods ..............cciiiiiiiiiiia... 12,000 13,200

May Transactions:

a. Purchased raw materials and factory supplies on account at
costs of $45,000 and $10,000, respectively. (One inventory
account is maintained.)

b. Incurred wages during the month of $65,000 ($15,000 was for
indirect labor).

¢. Incurred factory overhead costs in the amount of $42,000 on
account.

d. Made adjusting entries to record $10,000 of factory overhead
for items such as depreciation (credit Various Credits). Fac-
tory overhead was closed to Work in Process. Completed
jobs were transferred to Finished Goods, and the cost of jobs
sold was charged to Cost of Goods Sold.

Required:

Prepare journal entries for the following:

1. The purchase of raw materials and factory supplies.

2. The issuance of raw materials and supplies into production.
(Hint: Be certain to consider the beginning and ending bal-
ances of raw materials and supplies as well as the amount of
the purchases.)

The recording of the payroll.

The distribution of the payroll.

The payment of the payroll.

The recording of factory overhead incurred.

S Sl
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The adjusting entry for factory overhead.

The entry to transfer factory overhead costs to Work in Process.
The entry to transfer the cost of completed work to Finished
Goods. (Hint: Be sure to consider the beginning and ending
balances of Work in Process as well as the costs added to
Work in Process this period.)

10. The entry to record the cost of goods sold. (Hint: Be sure to
consider the beginning and ending balances of Finished
Goods as well as the cost of the goods finished during the
month.)

© N

P1-6 Data analysis, manufacturing statement, cost terminology
O'Reilly Manufacturing, Inc.’s cost of goods sold for the month
ended July 31 was $345,000. The ending work in process inven-
tory was 90% of the beginning work in process inventory.
Factory overhead was 50% of the direct labor cost. Other infor-
mation pertaining to O’Reilly’s inventories and production for
the month of July is as follows:

v N :

Beginning inventories, July 1:

DireCt Materials ..ottt ettt e $ 20,000
WOrK iN PrOCESS . . vt e e et et 40,000
Finished goods ......... ... e 102,000

Purchases of direct materials duringJuly .......................... 110,000

Ending inventories, July 31:

Direct materials ....... ...t e 26,000
WOrK N PrOCESS ..ttt et ettt et e e ?
Finished goods .. ... 105,000

Required:

1. Prepare a statement of cost of goods manufactured for the
month of July. (Hint: Set up a statement of cost of goods
manufactured, putting the given information in the appropri-
ate spaces and solving for the unknown information.)

2. Prepare a schedule to compute the prime cost incurred during
July.

3. Prepare a schedule to compute the conversion cost charged
to Work in Process during July.

P1-7 Data analysis; manufacturing statement

Fayetteville Manufacturing Co. produces only one product. You

have obtained the following information from the corporation’s

books and records for the year ended December 31, 2011:

a. Total manufacturing cost during the year was $1,000,000,
including direct materials, direct labor, and factory overhead.

b. Cost of goods manufactured during the year was $970,000.

4 c. Factory overhead charged to work in process was 75% of

direct labor cost and 27% of the total manufacturing cost.
d. The beginning work in process inventory, January 1, was
40% of the ending work in process inventory, December 31.
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Required:

Prepare a statement of cost of goods manufactured for the year
ended December 31 for Fayetteville Manufacturing. (Hint: Set up
a statement of cost of goods manufactured, putting the given
information in the appropriate spaces and solving for the
unknown information.)

Job order cost; journal entries; ending work in process;
inventory analysis

Hidalgo Company manufactures goods to special order and uses
a job order cost system. During its first month of operations, the
following selected transactions took place:

a. Materials purchasedonaccount ............ooviiiiiniiiinnnnnn. $37,000

b. Materials issued to the factory:

JOb 10T o e $ 2,200
JOb 102 L. 5,700
JOb 103 . 7,100
JOb 104 L. e 1,700
For generaluseinthefactory ............ ..., 1,350

c. Factory wages and salaries earned:

JOD 10T $ 2,700
JOb 102 .. 6,800
JOb 103 .. 9,200
JOb 104 e 2,100
For general work inthefactory ............ ... ... i, 2,250
d. Miscellaneous factory overhead costs on account ................ $ 2,400

e. Depreciation of $2,000 on the factory machinery recorded.

f. Factory overhead allocated as follows:

JOb 10T o $ 1,200
o]0 ancanbanbnanaanaconannonnnannannan60660060000000000000008 2,000
el 108 caoonannoannoancoancansoanacanaanonanaanbonnboanonnnonac 3,800
JOb 104 L. 1,000

g. Jobs 101, 102, and 103 completed.
h. Jobs 101 and 102 shipped to the customer and billed at $39,000.

Required:

1. Prepare a schedule reflecting the cost of each of the four jobs.
2. Prepare journal entries to record the transactions.

3. Compute the ending balance in Work in Process.

4. Compute the ending balance in Finished Goods.

\
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P1-9

P1-10

Job order cost; journal entries; profit analysis
Spokane Manufacturing Co. obtained the following information
from its records for the month of July:

Jobs Completed and Sold

230 320 560
Direct materialscost .................. $ 25,000 $ 15,000 $ 29,000
Directlaborcost ...................... 70,000 60,000 55,000
Factoryoverhead ..................... 50,000 40,000 63,000
Units manufactured ................... 10,000 5,000 14,000
Sellingprice ... 152,000 120,000 175,250
Required:

1. Prepare, in summary form, the journal entries that would
have been made during the month to record the distribution
of materials, labor, and overhead costs; the completion of the
jobs; and the sale of the jobs.

2. Prepare schedules showing the gross profit or loss for July
for the following:

a. The business as a whole.

b. Each job completed and sold.

c. Each unit manufactured and sold. (Round to the nearest
cent.)

Job cost; journal entries; inventory analysis;

manufacturing statement

similar to Self-Study Problem 2

St. Lawrence Manufacturing Co. manufactures engines that are
made only on customers’ orders and to their specifications. Dur-
ing January, the company worked on Jobs 007, 008, 009, 010.
The following figures summarize the cost records for the month:

Job 007 Job 008 Job 009 Job 010
(100 units) (60 units) (25 units) (100 units)
Direct materials put into process:
Jan.2 ...l $15,000 $ 5,000 — —
18 s 20,000 16,000 $ 5,000 —
22 15,000 1,000 10,000 $ 6,000
28 — — 3,500 2,000
Direct labor cost: Week ending
Jan.2 ...l $ 1,000 $ 1,000 — —
© icccccaaannanas 27,000 9,000 — —
16 oot 32,000 27,000 — —
23 20,000 3,000 $ 5,000 $ 500
30 e — — 18,000 11,500
Factory overhead ........ $60,000 $32,000 $17,500 $10,500
Engines completed ... ... 100 60 25 -

Jobs 007 and 008 have been completed and delivered to the
customer at a total selling price of $426,000, on account. Job 009 is
finished but has not yet been delivered. Job 010 is still in process.
There was no work in process at the beginning of the month.
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Required:

1. Prepare the summary journal entries for the month to record
the distribution of materials, labor, and overhead costs.

2. Prepare a summary showing the total cost of each job com-
pleted during the month or in process at the end of the month.
Also, determine the cost of the inventories of completed
engines and engines in process at the end of the month.

3. Prepare the journal entries to record the completion of the
jobs and the sale of the jobs.

4. Prepare a statement of cost of goods manufactured.

MINI-CASE

Required Ethics

Marta Johns is the Division Controller and Kevin Deere is the Division Vice
President of Tuffy Tractor, Inc. Due to pressures to meet earnings esti-
mates for 2011, Deere instructs Johns to record as revenue $5,000,000 of
orders for tractors that are still in production and will not be shipped until
January 2012.

Required:

1. Using the IMA'’s Standards of Ethical Conduct as a guide, what are
Johns’s ethical responsibilities in this matter?

2. What should Johns do if Deere does not acquiesce and still insists that
she record the revenue in 2011?

INTERNET EXERCISE 1

Ethics

Required:

Accounting organizations, such as the Institute of Management Accountants,
encourage ethical conduct. Go to the companion Website at www.cengage.com/
accounting/vanderbeck and click on the link to “Ethics Articles/Strategic Finance.”
Choose a recent ethics article, and write a one-page summary of it.

INTERNET EXERCISE 2

Ethics, Corporate Governance

Required:

Go to the companion Website at www.cengage.com/accounting/vanderbeck and
click on the link to “The Sarbanes-Oxley Act.” Read the accompanying PowerPoint
presentation, and write a one-page summary of it.


www.cengage.com/accounting/vanderbeck
www.cengage.com/accounting/vanderbeck
www.cengage.com/accounting/vanderbeck

This page intentionally left blank



Accounting for Materials

Raw materials costs are not just a concern of manufacturers. An
article, “Restaurant Costs Harder to Stomach,” in the June 7,
2008 Cincinnati Enquirer, explained how rapidly food costs were
rising and how difficult it was to pass those costs on to diners in
a sluggish economy. Bob Conway Jr., vice president of Bistro
Group, which operates Friday’s, McAlister’s, and Karlo’s in the
Greater Cincinnati area, said that in the past six months, “Food
prices increased more than anyone in the industry thought they
would. Pasta went up 130 percent. Other big jumps have been
eggs up 73 percent and rice up 39 percent ... flour jumped
87 percent in the first three months of 2008 and fats and oils
were up 49 percent.”

What cost management techniques must purchasers of raw
materials employ to survive in such a difficult environment? This
chapter will discuss basic aspects of materials control, internal
control procedures for materials, and adoption of a lean production
manufacturing system to maximize efficiency and minimize waste.

he total inventory cost of a manufactured product consists of the
expenditures made for raw materials, direct labor, and its fair
share of factory overhead. The principles and procedures for
controlling and accounting for these cost elements are discussed in Chap-
ters 2, 3, and 4, respectively. Each chapter examines the accounting
procedures and controls that apply to one of the cost elements. Certain
procedures and controls, however, pertain to all of the cost elements. The
major function of a cost control system is to keep expenditures within the
limits of a preconceived plan. The control system should also encourage

Learning Objectives

After studying this
chapter, you should
be able to:

Recognize the

two basic
aspects of materials
control.

Specify

internal control
procedures for
materials.

Account for

materials and
relate materials
accounting to the
general ledger.

Account for

inventories in
a just-in-time (lean
production) system.

Account for

scrap materi-
als, spoiled goods,
and defective work.



64 Principles of Cost Accounting

Recognize the

two basic
aspects of materials
control.

cost reductions by eliminating waste and operational inefficiencies. An
effective system of cost control is designed to control the actions of people
responsible for the expenditures, because people control costs. Costs do not
control themselves.

An effective cost control system should include the following:

A specific assignment of duties and responsibilities.
A list of individuals who are authorized to approve expenditures.

An established plan of objectives and goals.

[ S O R S

Regular reports showing the differences between goals and actual
performance.

5. A plan of corrective action designed to prevent unfavorable variances
from recurring.

6. Follow-up procedures for corrective measures.

Recall from Chapter 1 that responsibility accounting is an integral part
of a cost control system because it focuses attention on specific individuals
who have been designated to achieve the established goals. Of the three
major objectives of cost accounting—cost control, product costing, and
inventory pricing—cost control is often the most difficult to achieve. A
weakness in cost control can often be overcome by placing more emphasis
on responsibility accounting. This makes the people who incur costs
accountable for those costs.

Materials Control

The two basic aspects of materials control are (1) the physical control or
safeguarding of materials and (2) control over the investment in materials,
as illustrated in Figure 2-1. Physical control protects materials from misuse
or misappropriation. Controlling the investment in materials maintains
appropriate quantities of materials in inventory.

Figure 2-1 Physical Control and Controlling the Investment in Materials

Physical Control Investment Control

e Order Point
e Economic Order

e Limited Access QU (N

e Segregation of Duties
e Accuracy in Recording
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Physical Control of Materials

Every business requires a system of internal control that includes proce-
dures for the safeguarding of assets. Because highly liquid assets, such as
cash and marketable securities, are particularly susceptible to misappropria-
tion, the protection provided for such assets is usually more than adequate.
However, other assets, including inventories, must also be protected from
unauthorized use or theft.

Because raw materials usually represent a significant portion of a
manufacturer’s current assets and often comprise more than 50% of a
product’s manufacturing cost, a business must control its materials from the
time they are ordered until the time they are shipped to customers in the
form of finished goods. In general, to effectively control materials, a
business must maintain: (1) limited access, (2) segregation of duties, and
(3) accuracy in recording. Note that manufacturers are not the only ones
who have direct materials. Although Taco Bell, for example, is considered
a service business, it has direct materials such as ground beef, tortillas, and
salsa that are used in the preparation of its meals, over which physical
control must be exercised.

Limited Access. Only authorized personnel should have access to materials
storage areas. Raw materials should be issued for use in production only if
requisitions are properly documented and approved. Also, procedures
should be established within each production area for safeguarding work in
process. Finished goods should be safeguarded in limited-access storage
areas and not released for shipment in the absence of appropriate documen-
tation and authorization.

Segregation of Duties. A basic principle of internal control is the segrega-
tion of employee duties to minimize opportunities for misappropriation of
assets. With respect to materials control, the following functions should be
segregated: purchasing, receiving, storage, use, and recording. The inde-
pendence of personnel assigned to these functions does not eliminate the
danger of misappropriation or misuse because the possibility of collusion
still exists. However, the appropriate segregation of duties limits an
individual employee’s opportunities for misappropriation and concealment.
In smaller organizations, it is frequently not possible to achieve optimum
segregation of duties due to the limited number of employees. Small
businesses must therefore rely on specially designed control procedures to
compensate for the lack of independence of assigned functions.

Accuracy in Recording. An effective materials control system requires the
accurate recording of the purchase and issuance of materials. Inventory
records should document the inventory quantities on hand, and cost
records should provide the data needed to assign a cost to inventories for
the preparation of financial statements. Periodically, recorded inventories
should be compared with a physical inventory count, and any significant
discrepancies should be investigated. Differences may be due to recording
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errors or to inventory losses through theft or spoilage. Once the cause has
been determined, appropriate corrective action should be taken.

Controlling the Investment in Materials

Maintaining an appropriate level of raw materials inventory is one of the
most important objectives of materials control. An inventory of sufficient
size and variety for efficient operations must be maintained, but the size
should not be excessive in relation to scheduled production needs.

Because funds invested in inventories are unavailable for other uses,
management should consider other working capital needs in determining
inventory levels. In addition to the alternative uses of funds that otherwise
would be invested in inventories, management should consider the materi-
als costs of handling, storage, personal property taxes, and casualty insur-
ance. Also, higher than needed inventory levels may increase the possibility
of loss from the damage, deterioration, or obsolescence of materials. The
planning and control of the materials investment requires that all of these
factors be carefully studied to determine (1) when orders should be placed
and (2) how many units should be ordered.

Order Point. A minimum level of inventory should be determined for each
type of raw material, and inventory records should indicate how much of
each type is on hand. A subsidiary materials ledger, in which a separate
account is maintained for each material, is needed.

The point at which an item should be ordered, called the order point,
occurs when the predetermined minimum level of inventory on hand is
reached. Calculating the order point is based on the following data:

1. Usage—the anticipated rate at which the material will be used.

2. Lead time—the estimated time interval between the placement of an
order and the receipt of the material.

3. Safety stock—the estimated minimum level of inventory needed to
protect against stockouts (running out of stock). Stockouts may occur
due to inaccurate estimates of usage or lead time or various other
unforeseen events, such as the receipt of damaged or inferior materials
from a supplier or a work stoppage at a supplier’s plant.

Assume that a company’s expected daily usage of an item of material is
100 Ib, the anticipated lead time is five days, and the desired safety stock is
1,000 Ib. The following calculation shows that the order point is reached
when the inventory on hand reaches 1,500 lb:

100 Ib (daily usage) x 5 days (lead time) ............ .. iiiiiiiin. 500 Ib
Safety stock required ... 1,000 Ib
Order POINT Lottt et e et e e e e 1,500 Ib

If estimates of usage and lead time are accurate, the level of inventory
when the new order is received would be equal to the safety stock of 1,000
Ib. If, however, the new order is delivered three days late, the company
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would need to issue 300 Ib of material from its safety stock to maintain the
production level during the delay.

Economic Order Quantity (EOQ). The order point establishes the time
when an order should be placed, but it does not indicate the most
economical number of units to be ordered. To determine the quantity to be
ordered, the cost of placing an order (order costs) and the cost of carrying
inventory in stock (carrying costs) must be considered, as illustrated in
Figure 2-2.

Order costs and carrying costs move in opposite directions—annual
order costs decrease when the order size increases, while annual carrying
costs increase when the order size increases. The optimal quantity to order
at one time, called the economic order quantity, is the order size that
minimizes the total order and carrying costs over a period of time, such as
one year.

The factors to be considered in determining order and carrying costs
for a particular company vary with the nature of operations and the
organizational structure. Special analyses are usually required to identify
relevant costs, because these data are not normally accumulated in an
accounting system. Care must be exercised in determining which costs are
relevant. For example, a company may have adequate warehouse space to
carry a large additional quantity of inventory. If the space cannot be used
for some other profitable purpose, the cost of the space is not a relevant
factor in determining carrying costs. If, however, the space in the company
warehouse could be leased to others or if additional warehouse space must
be leased to accommodate increased inventories, then the costs associated
with the additional space are relevant in determining carrying costs.

The interest cost associated with carrying an inventory in stock should
be considered whether or not funds are borrowed to purchase the inven-
tory. If these funds were not used to purchase inventory, they could have
been profitably invested in other alternatives. The rate of interest to be
used in the calculations will vary depending on the cost of borrowing or the

Figure 2-2 Order Costs and Carrying Costs

Order Costs Carrying Costs

E
e Storage and Handling Costs

® Purchasing, Receiving,
and Inspection Wages

e |nterest, Insurance, and Property
Taxes on the Inventory

e Loss due to Theft, Spoilage, or
Obsolescence

e Telephone and Fax
Charges, Software,

Postage and Stationery e Accounting and Recordkeeping

e Accounting and
Recordkeeping
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rate that could be earned by the funds if they were used for some other
purpose.

Quantitative models or formulas have been developed for calculating the
economic order quantity. One formula that can be used is the following:

where
5CN EOQ = economic order quantity
EOQ = 1/7 C = cost of placing an order
N = number of units required annually
K = annual carrying cost per unit of inventory

To illustrate this formula, assume that the following data have been
determined by analyzing the factors relevant to materials inventory for

Pacific Paint Company:

Number of gallons of material required annually ......................... 10,000
Costofplacingan order ..........ooiiiiii i $ 10.00
Annual carrying cost per gallon ofinventory ..................coiiiiin. $ 0.80

Using the EOQ formula, 500 gallons should be ordered at one time:

EOQ = 2 x costof order x number of units required annually
B carrying cost per unit

2 x $10 x 10,000
N $0.80

~/$200,000
n $0.80

=4/250,000

= 500 gal.

The EOQ can also be determined by constructing a table using a range
of order sizes. A tabular presentation of the data from the previous example,
assuming no safety stock, follows:

M (2) (3) (@ (5) (6)
Order Number Total Average Total Total Order &
Size of Orders Order Cost Inventory Carrying Cost Carrying Cost
100 100 $1,000 50 $ 40 $1,040
200 50 500 100 80 580
300 33 330 150 120 450
400 25 250 200 160 410
500 20 200 250 200 400
600 17 170 300 240 410
700 14 140 350 280 420
800 13 130 400 320 450
900 11 110 450 360 470

1,000 10 100 500 400 500
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In this table, the amounts in each column are determined as follows:
Number of gallons per order

10,000 annual gallons / order size in column (1)

Number of orders x $10 per order

Order size / 2 = average inventory on hand during the year

Average inventory x $0.80 per gal. carrying cost for one year

(o N T N O L S

Total order cost in column (3) + total carrying cost in column (5)

The graph in Figure 2-3 shows the total annual order cost decreasing as
the order size increases because the order cost is a function of the number of
orders placed, not the number of units ordered. Meanwhile, the total annual
carrying cost increases as the order size increases because of the necessity to
maintain a large quantity of inventory in stock. At the 500-gallon level, the
combined carrying and order costs are at their minimum point of $400. This is
always the point at which the total carrying costs equal the total order costs, as
demonstrated by their intersection in Figure 2-3, when no safety stock is
provided for.

Figure 2-3 Costs of Ordering and Carrying Inventory
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Specify

internal control
procedures for
materials.

Assume in the preceding example that the company desires a safety
stock of 400 gallons to protect against stockouts. The average number of
gallons in inventory then would be calculated as follows:

Average number of
gallons in inventory = (1/2 x EOQ) + Safety stock
= (1/2 x 500) + 400
= 650 gal.

The total carrying cost then would be

Carrying cost = Average inventory x Carrying cost per unit
= 650 x $0.80
= $520

Note that the order cost of $200, which doesn’t change in this example
because the number of orders is the same as before, is significantly less than
the carrying cost of $520 when safety stock is present.

Limitations of Order Point and EOQ Calculations. The techniques illu-
strated for determining when to order (order point) and how much to order
(EOQ) may give a false impression of exactness. However, because these
calculations are based on estimates of factors such as production volume,
leadtime, and order and carrying costs, they are really approximations that
serve as a guide to planning and controlling the investment in materials.

In addition, other factors may influence the time for ordering or the
quantity ordered. Such factors include the availability of materials from
suppliers, the proximity of suppliers, fluctuations in the purchase price of
materials, and trade (volume) discounts offered by suppliers.

Companies often increase safety stock due to strong expected demand.
In recent years, both the automotive and electronics industries have
experienced occasional shortages of parts due to such increased demand
and/or work slowdowns or strikes at certain plants. The cost of such
stockouts may include the lost revenue from the current sale, as well as a
permanent loss of customers due to the ill will created.

Materials Control Procedures

Specific internal control procedures for materials should be tailored to a
company’s needs. However, materials control procedures generally relate
to the following functions: (1) purchase and receipt of materials, (2) storage
of materials, and (3) requisition and consumption of materials.

Materials Control Personnel

Although actual job titles and duties may vary from one company to another,
the personnel involved in materials control usually include (1) purchas-
ing agent, (2) receiving clerk, (3) storeroom keeper, and (4) production
department supervisor.
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Purchasing Agent. The purchasing agent is responsible for buying the
materials needed by a manufacturer. In a small plant, the employee who does
the buying may also perform other duties, while in a large plant, the purchas-
ing agent may head a department established to perform buying activities. The
duties of a purchasing agent and staff may include the following:

1. Working with the production manager to prevent delays caused by the
lack of materials.

2. Compiling and maintaining information that identifies where the
desired materials can be obtained at the most economical price.

Placing purchase orders.
4. Supervising the order process until the materials are received.

Verifying purchase invoices and approving them for payments.

Receiving Clerk. The receiving clerk is responsible for supervising the
receipt of incoming shipments. All incoming materials must be checked as
to quantity and quality and sometimes as to price.

Storeroom Keeper. The storeroom keeper, who has charge of the
materials after they have been received, must see that the materials are
properly stored and maintained. The materials must be placed in stock and
issued only on properly authorized requisitions. The purchasing agent
should be informed of the reorder point and economic order quantity as a
guide to purchasing additional materials.

Production Department Supervisor. Each production department has a
person who is responsible for supervising the operational functions within
the department. This individual may be given the title of production
department supervisor or another similar designation. One of the as-
signed duties of a department supervisor is to prepare or approve the
requisitions designating the quantities and kinds of material needed for the
work to be done in the department.

Control during Procurement

Materials are ordered to maintain the adequate levels of inventory necessary to
meet scheduled production needs. The storeroom keeper is responsible for
monitoring quantities of materials on hand. When the order point is reached
for a particular material, the procurement process is initiated. In most compa-
nies, computers store data pertaining to inventories on hand, predetermined
order points, and economic order quantities. When properly programmed,
computers can simplify the task of maintaining appropriate inventory levels.
Supporting documents are essential to maintaining control during the
procurement process. In general, the documents should be prenumbered
and protected from unauthorized use. The documents commonly used in
procuring materials include: (1) purchase requisitions, (2) purchase orders,
(3) vendor’s invoices, (4) receiving reports, and (5) debit-credit memoranda.
Increasingly, the supporting documents are in the form of computer files,
which will be discussed at the appropriate points in the following narrative.

A
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Purchase Requisitions. The form used to notify the purchasing agent that
additional materials are needed is known as a purchase requisition. It is an
important part of the materials control process because it authorizes the
agent to buy. Purchase requisitions should originate with the storeroom
keeper or some other individual with similar authority and responsibility.

Purchase requisitions should be prenumbered serially to help detect the
loss or misuse of any of these forms. They are generally prepared in
duplicate. The first copy goes to the purchasing agent, and the storeroom
keeper retains the second copy. Figure 2-4 shows a purchase requisition for
Hawke Mfg., a company that manufactures skateboards and needs to
purchase lumber for use in production.

Purchase Order. The purchase requisition gives the purchasing agent
authority to order the materials described in the requisition. The purchas-
ing agent should maintain or have access to an up-to-date list of vendors,
which includes prices, available discounts, estimated delivery time, and any

Figure 2-4 Purchase Requisition. (Notifies purchasing agent that addi-
tional materials should be ordered.)

HAWKE PURCHASE REQUISITION No. 3246

MFG

Date _ January 3, 2011

Date wanted February 1, 2011

Job No. 300
For {
Account No. 1482

Authorization No. 3313

QUANTITY DESCRIPTION

20,000 BD.FT. Hard Rock Maple Plywood
Approved by @f 77%/ Signed by 2. Thomow
Purchase orderno. 1982 Date ordered __January 6, 2011

Ordered from Forrest Corporation
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other relevant information. From this list, the purchasing agent selects a
vendor from whom high-quality materials can be obtained when needed at
a competitive price. If this information is not available from the list for a
particular type of material, the purchasing agent may communicate with
several prospective vendors and request quotations on the materials needed.

The purchasing agent then completes a purchase order, as shown in
Figure 2-5 below, and addresses it to the chosen vendor, describing the
materials wanted, stating price and terms, and fixing the date and method
of delivery. This purchase order should be prenumbered serially and
prepared in quadruplicate. The first copy goes to the vendor, one copy goes
to the accounting department, one copy goes to the receiving clerk, and the
purchasing agent retains a copy.

The purchasing agent’s copy of the order should be placed in an
unfilled orders file. Before the order is filed, the purchase requisition on
which it is based should be attached to it. This last important step begins
the assembly of a complete set of all the forms pertaining to the purchase

Figure 2-5 Purchase Order. (Prepared by purchasing agent and sent to
vendor to order materials.)

HAWKE PURCHASE ORDER Order No. 1982

M FG Mark Order No. on invoice

and on all packages

To: Forrest Corporation Date _January 6, 2011
Adirondack, NY

Terms _3/10 eom n/60

Ship Via Truck (to arrive
January 21, 2011)

QUANTITY DESCRIPTION PRICE

20,000 BD.FT. Hard Rock Maple Plywood $105,000 00

By _ . Kowranr.

Purchasing Agent
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transaction. To identify each document relating to a transaction with all
others of the same set, the purchase order number should be shown on each
of the documents. The sets can then be compiled according to the
respective purchase order numbers.

A computerized purchasing system greatly simplifies the process pre-
viously described. The necessary computer files include an inventory file, a
supplier file, and an open purchase order file. The storeroom keeper would
initiate the process by transmitting a purchase requisition electronically to
the purchasing agent. The purchasing agent would then browse the
supplier file to choose the most appropriate supplier for the material
requested. The purchase order would be prepared electronically, and the
open purchase order file would be updated. The transmission of the
electronic purchase order to the supplier’s computer is an example of
Electronic Data Interchange (EDI), which is the process of business-
to-business electronic communication for the purpose of expediting com-
merce and eliminating paperwork.

Vendor's Invoice. The company should receive a vendor’s invoice before
the materials arrive at the factory. As soon as it is received, the vendor’s
invoice goes to the purchasing agent, who compares it with the purchase
order, noting particularly that the description of the materials is the same as
what was ordered, that the price and the payment terms agree with the
purchase order, and that the method of shipment and the date of delivery
conform to the instructions on the order. When satisfied that the invoice is
correct, the purchasing agent initials or stamps the invoice indicating that it
has been reviewed and agrees with the purchase order. The invoice is then
filed together with the purchase order and the purchase requisition in the
unfilled orders file until the materials arrive.

Receiving Report. As noted previously, a copy of the purchase order goes
to the receiving clerk to give advance notice in preparation for the arrival of
the materials ordered. This is done to facilitate planning and to provide
space for the incoming materials. The receiving clerk works in the receiving
department where all incoming materials are received, opened, counted or
weighed, and tested for conformity with the order. If the materials received
are of too technical a nature to be tested by the receiving clerk, an engineer
from the production manager’s office may perform the inspection, or the
materials may be sent to the plant laboratory for testing.

"The receiving clerk counts and identifies the materials received and prepares a
receiving report similar to the one presented in Figure 2-6. Each report is
numbered serially and shows the vendor, when the materials were received,
what the shipment contained, and the number of the purchase order that
identifies the shipment. If prepared manually, the report should be pre-
pared in quadruplicate. Two copies go to the purchasing agent, one copy
goes with the materials or supplies to the storeroom keeper to ensure that
all of the materials that come to the receiving department are put into
the storeroom, and the receiving clerk retains one copy. In some plants, the
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Figure 2-6 Receiving Report. (Incoming materials opened, counted,
weighed, or tested for conformity with purchase order.)
HAWKE RECEIVING REPORT No. 496
M FG Date January 21, 2011
To the purchasing agent:
RECEIVED FROM Forrest Corporation
Vig __Ace Trucking Transportation Charges _$210.85
QUANTITY DESCRIPTION
20,000 BD.FT. Hard Rock Maple Plywood
Counted by K. S. Inspected by, 2
Purchase order no. _1982

receiving clerk is given a copy of the purchase order with the quantity
ordered omitted, thus ensuring that the items received will be counted.

The purchasing agent compares the receiving report with the vendor’s
invoice and the purchase order to determine that the materials received are
those ordered and billed. If the documents agree, the purchasing agent
initials or stamps the two copies of the receiving report. One copy is then
attached to the other forms already in the file, and the entire set of forms is
sent to the accounting department where the purchase of merchandise on
account is recorded. The other copy of the receiving report is sent to the
person in the accounting department who maintains inventory records. A
summary of the document flows in the purchasing system is illustrated in
Figure 2-7.

In the previously mentioned computerized purchasing system, the
receiving clerk would enter the quantity of the materials counted into the
system. The computer program would then compare the items in the open
purchase order file with the items received and generate a receiving report as
well as update the inventory file, supplier file, and open purchase order file.

75
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Figure 2-7

Materials Procurement Document Flows
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PREPARES VENDOR'S RECORDS THE PREPARES RECEIVING
INVOICE PURCHASE OF REPORT

MERCHANDISE

KEY:

————>» For activities up to and including purchase order preparation
— — — —=» Represent activities subsequent to purchase order preparation

Debit-Credit Memorandum. Occasionally, a shipment of materials does not
match the order and the invoice. The purchasing agent will discover this
discrepancy when comparing the receiving report with the purchase order
and the vendor’s invoice. Whatever the cause, the difference will lead to
correspondence with the vendor, and copies of the letters should be added
to the file of forms relating to the transaction. If a larger quantity has been
received than has been ordered and the excess is to be kept for future use, a
credit memorandum is prepared notifying the vendor of the amount of
the increase (to accounts payable) in the invoice.

If, on the other hand, the shipment is short, one of two courses of
action may be taken. If the materials received can be used, they may be
retained and a debit memorandum (decrease to accounts payable) pre-
pared notifying the vendor of the amount of the shortage. If the materials
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Figure 2-8 Debit-Credit Memorandum. (Discrepancy between order, ship-
ment, and vendor invoice. Price adjustment shown on debit-
credit memo.)

HAWKE MEMORANDUM
MFG

To: Forrest Corporation
Adirondak, NY

We have today your account for the following:

Credited
Explanation __Poor Quality

Date __January 23, 2011

QUANTITY DESCRIPTION UNIT PRICE AMOUNT

500 BD.FT. Hard Rock Maple Plywood $5.25 $2,625 | 00

Purchase order no. __ 1982
Your invoice date __January 15, 2011

By_ U Kawar.
Purchasing Agent

received cannot be used, perhaps due to a defect, a return shipping order
is prepared and the materials are returned.

Figure 2-8 shows one form of debit-credit memorandum. This memo
shows that the vendor has delivered 500 board feet of lumber that do not
meet the buyer’s specifications. The purchasing agent will prepare a return
shipping order and return the materials to the vendor. In our computerized
purchasing system example, the receiving clerk would enter the purchase
order number of the returned items into the system, and the computer
would generate a credit or debit memorandum and a return shipping order,
if necessary.

Control during Storage and Issuance

The preceding discussion outlined ways to maintain the control of materials
during the procurement process. The procedures and forms described are
necessary for control of the ordering and receiving functions and the
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transfer of incoming materials to the storeroom. The next step to be
considered is the storage and issuance of materials and supplies.

Materials Requisition. As discussed earlier, materials should be protected from
unauthorized use. To lessen the chance of theft, carelessness, or misuse, no
materials should be issued from the storeroom except on written authorization.
The form used to provide this control is known as the materials requisition,
illustrated in Figure 2-9, and is prepared by factory personnel authorized to
withdraw materials from the storeroom. The personnel authorized to
perform this function may differ from company to company, but such
authority must be given to someone of responsibility. Often, department
supervisors are required to sign materials requisitions that are issued by
their respective departments. When the storeroom keeper receives a
properly signed requisition, the requisitioned materials are released. Both
the storeroom keeper and the employee to whom materials are issued
should be required to sign the requisition. (Note that in a computerized
system, signatures are replaced with passwords and other security codes.)

Figure 2-9 Materials Requisition. (Authorization to withdraw materials
from storeroom.)

HAWKE MATERIALS REQUISITION

MFG

Date __January 24, 2011 No. 834

To: D. Graham

QUANTITY DESCRIPTION UNIT PRICE AMOUNT
1000 BD.FT. Hard Rock Maple Plywood $5.25 $5,250 | 00
Approved by é:\ \B Issued by @,W

Received by ‘56 7/)7/

Charged to Job/Dept.ﬁ Factory Overhead Expense Account
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In a paper-based system, the materials requisition is usually prepared in
quadruplicate. Two copies go to the accounting department for recording;
one copy goes to the storeroom keeper and serves as authorization for
issuing the materials; and the department supervisor who approved it
retains one copy.

Identification is an important factor in the control of materials. For this
reason, the materials requisition should indicate the job number, such as
Job 320 in Figure 2-9, or the department (in process costing) to which the
materials are issued. When indirect materials, such as cleaning materials,
lubricants, and paint that cannot be identified with a specific job are issued,
the requisition will indicate the name or number of the factory overhead
account to be charged.

Returned Materials Report. After materials are requisitioned, occasionally
some or all of the materials must be returned to the storeroom. Perhaps
more materials were requested than were needed, or the wrong type of
materials was issued. Whatever the reason, a written report, called a
returned materials report, describing the materials and the reason for the
return, must accompany the materials to the storeroom.

Recall and Review 1

Dennis Company predicts that it will use 200,000 Ib of material during the
year. Dennis anticipates that it will cost $25 to place each order. The annual
carrying cost per Ib is $10.

1. Determine the most economical order quantity, using the EOQ formula.

2. Determine the total annual order and carrying cost at this level.

(After working this exercise, see page 102 for the solution.)

You should now be able to work the following:

Questions 1-16; Exercises 2-1 to 2-3; Problems 2-1 to 2-3; and Self-Study
Problem 1.

Accounting for Materials

A company’s inventory records should show (1) the quantity of each kind of
material on hand and (2) its cost. The most desirable method of achieving
this result is to integrate the materials accounting system with the general
ledger accounts. All purchases of materials on account are recorded as a
debit to Materials in the general ledger. (The corresponding credit is to
Accounts Payable.) The materials account is a control account that is
supported by a subsidiary materials ledger containing an individual account
for each type of material carried in stock. Periodically, the balance of the
control account and the total of the subsidiary ledger accounts are
compared, and any significant variation between the two is investigated.

Account for

materials and
relate materials
accounting to the
general ledger.
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Each of the individual materials accounts in the materials ledger shows
(1) the quantity on hand and (2) the cost of the materials. To keep this
information current, it is necessary to record in each individual account, on
a timely basis, the quantity and the cost of materials received, issued, and
on hand. The materials ledger accounts are usually maintained on computer
files similar in design to the one shown in Figure 2-10.

Copies of the purchase order and receiving report are approved by the
purchasing agent and sent to the accounting department. Upon receiving
the purchase order, the accountant enters the date, purchase order number,
and quantity in the “On Order” columns of the appropriate materials ledger
account. When materials arrive, the accounting department’s copy of the
receiving report serves as the basis for posting the receipt of the materials
to the materials ledger account. The posting shows the date of receipt, the
number of the receiving report, the quantity of materials received, and their
unit and total cost.

When materials are issued, two copies of the materials requisition go to the
accounting department. One copy is used in posting the cost of requisitioned
materials to the appropriate accounts in the job cost ledger (individual jobs in
process) and factory overhead ledger (individual factory overhead accounts).
Direct materials are charged to the job to which they were issued, and indirect
materials are charged to the appropriate factory overhead account. The other
copy of the materials requisition becomes the basis for posting to the materials
ledger accounts. The posting shows the date of issue, the number of the
requisition, the quantity of materials issued, and their unit and total cost.

When materials are returned to the storeroom, a copy of the returned
materials report goes to the accounting department. The cost of the
returned materials is entered on the report and posted to the appropriate
materials ledger account. The cost assigned to the returned materials should
be the same as that recorded when the materials were issued to the factory.

The copy of the returned materials report is then routed to the cost
accountant in charge of the job cost and factory overhead ledgers. Direct
materials returned are credited to the specific job for which they were
initially issued, and indirect materials returned are credited to the appro-
priate factory overhead account.

After each receipt and issue of materials is posted to the materials ledger
accounts, the balances are updated. These updates could be made at the end of
the accounting period, when ending inventories are determined for financial
reporting purposes. However, to wait until then would not make it possible to
determine when stock of individual items were falling below minimum
requirements. Most companies now have automated inventory systems that
utilize online information processing, such as bar coding and optical scanning
technology to update the inventory records on a “real-time” basis.

Determining the Cost of Materials Issued

An important area of materials accounting is the costing of materials
requisitioned from the storeroom for factory use. The unit cost of incoming
materials is known at the time of purchase. The date of each purchase is



Figure 2-

10 Materials Ledger Account

Description _Hard Rock Maple Plywood

Location in Storeroom _Bin 8

Maximum __30.000 BD.FT. Minimum _10.000 BD.FT. Stores Ledger Acct. No. _1411
ON ORDER RECEIVED ISSUED BALANCE
Receiving Materials
Report No./ . Requisition/ )
Date |Purchasel quantity | (Returned | Quantity Unit Amount (Returned | Quantity | Unit Amount Quantity Unit Amount
Order No. Shipping Price Materials Price Price
Order No.) Report No.)
Jan. 1 10,000 51251 52,500({ 00
5 825 500| 5 (25| 2,625/00 9,500 51| 25| 49,875| 00
6| 1982 | 20,000
21 20,000 5125 (105,000/00 29,500 5| 25 (154,875| 00
23 (234) 500| 5 (25| 2,625/00| 29,000 5| 25 (152,250{ 00
24 834 1,000 5125 5,250/00{ 28,000 5| 25 (147,000{ 00

s|eusielp 104 Bununoooy — g J1e1deyn

L8
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also known, but the materials on hand typically include items purchased on
different dates and at different prices. Items that look alike usually are
commingled in the storeroom. As a result, it may be difficult or impossible
to identify an issue of materials with a specific purchase when determining
what unit cost should be assigned to the materials being issued.

Several practical methods of solving this problem are available. In selecting
the method to be employed, the accounting policies of the firm and the federal
and state income tax regulations must be considered. As the methods are
discussed, it is important to remember that the flow of materials does not dictate
the flow of costs. The flow of materials is the order in which materials are
actually issued for use in the factory. The flow of costs is the order in
which unit costs are assigned to materials issued. The following examples
assume the use of a perpetual inventory system where the materials ledger
accounts are updated each time materials are received or issued.

First-In, First-Out Method. The first-in, first-out (FIFO) method of
costing has the advantage of simplicity. The FIFO method assumes that
materials issued are taken from the oldest materials in stock. Therefore, the
materials are costed at the prices paid for the oldest materials. In many
companies, the flow of costs using FIFO closely parallels the physical flow
of materials. For example, if materials have a tendency to deteriorate in
storage, the oldest materials would be issued first. However, as noted
previously, the flow of costs does not have to be determined on the basis of
the flow of materials. As a result, any organization may use FIFO.

The FIFO method can be illustrated using the data below. (Note that,
for simplicity, the “On Order” columns were omitted from the following
materials ledger accounts.)

Dec. 1 Balance, 1,000 Ib @ $20
10 Issued 500 Ib
15 Purchased 1,000 Ib @ $24
20 Issued 250 Ib
26 Issued 500 Ib
28 Purchased 500 Ib @ $26
30 Issued 500 Ib
31 Balance, 750 Ib

Using FIFO, we would assign costs to materials issued during the
month and to materials on hand at the end of the month as follows (also see
Figure 2-11: First-In, First-Out Method):

Dec. 10 Issued from the December 1 balance: 500 Ib @ $20, total cost, $10,000.
20 Issued from the December 1 balance: 250 Ib @ $20, total cost, $5,000.
26 Issued from the December 1 balance: 250 Ib @ $20, total cost, $5,000.

Issued from the December 15 purchase: 250 Ib@ $24, total cost, $6,000.
Total cost of materials issued: $5,000 + $6,000 = $11,000.
30 Issued from the December 15 purchase: 500 Ib @ $24, total cost, $12,000.

31 The ending inventory of materials, 750 Ib, consists of the following:
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Figure 2-11 Comparison of Inventory Valuation Methods

A | B | ¢ | D ] E [ F < H ] | [ J
1
| 2 |
| 3 | First-In, First-Out Method
|4 Received Issued Balance
| 5 |Date Quantity Unit Price Amount Quantity Unit Price Amount Quantity Unit Price Amount
6
| 7 |Dec. 1 1,000 20.00 20,000.00
| 8| 10 500 20.00 10,000.00 500 20.00 10,000.00
19| 15 1,000 24.00 24,000.00 500 20.00
110 1,000 24.00 34,000.00
|11 20 250 20.00 5,000.00 250 20.00
112 1,000 24.00 29,000.00
113 26 250 20.00
|14 250 24.00 11,000.00 750 24.00 18,000.00
115 28 500 26.00 13,000.00 750 24.00
| 16 | 500 26.00 31,000.00]
na 30 500 24.00 12,000.00 250 24.00
118 | 500 26.00 19,000.00
119
120 Last-In, First-Out method
121 Received Issued Balance
| 22 |Date Quantity Unit Price Amount Quantity Unit Price Amount Quantity Unit Price Amount
23
| 24 | Dec. 1 1,000 20.00 20,000.00
125 10 500 20.00 10,000.00 500 20.00 10,000.00
126 | 15 1,000 24.00 24,000.00 500 20.00
| 27 | 1,000 24.00 34,000.00
| 28 | 20 250 24.00 6,000.00 500 20.00
129 | 750 24.00 28,000.00
130 | 26 500 24.00 12,000.00 500 20.00
131 | 250 24.00 16,000.00
132 | 28 500 26.00 13,000.00 500 20.00
133 | 250 24.00
134 | 500 26.00 29,000.00
135 | 30 500 26.00 13,000.00 500 20.00
136 | 250 24.00 16,000.00
137 |
138 | Moving Average Method
139 | Received Issued Balance
| 40 | Date Quantity Unit Price Amount Quantity Unit Price Amount Quantity Unit Price Amount
41
EDec. 1 1,000 20.00 20,000.00
148 | 10 500 20.00 10,000.00 500 20.00 10,000.00
144 | 15 1,000 24.00 24,000.00 1,500 22.6667 34,000.00
145 | 20 250 22.6667 5,666.67 1,250 22.6667 28,333.33
146 | 26 500 22.6667 11,333.33 750 22.6667 17,000.00
| 47 | 28 500 26.00 13,000.00 1,250 24.00 30,000.00
48 30 500 24.00 12,000.00 750 24.00 18,000.00

Date of Purchase Lb Unit Cost Total Cost

December15 ...... 250 $24 $ 6,000

December28 ...... 500 26 13,000

750 $ 19,000

As illustrated in the example, ending inventories using FIFO are
costed at the prices paid for the most recent purchases. With an ending
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inventory of 750 1b, 500 Ib are assigned a unit cost of $26, the unit cost of
the December 28 purchase. The remaining 250 1b on hand are priced at
$24 per Ib, the unit cost of the next most recent purchase on December
15.

Last-In, First-Out Method. The last-in, first-out (LIFO) method of cost-
ing materials, as the name implies, assumes that materials issued for
manufacturing are the most recently purchased materials. Thus, materials
issued are costed at the most recent purchase prices, and inventories on
hand at the end of the period are costed at prices paid for the earliest
purchases. The LIFO method of costing closely approximates the physical
flow of materials in some industries. For example, in the smelting of iron
ore, the raw material is stored in mountainous piles. As ore is needed for
production, it is drawn from the pile in such a way that the material being
used is the last ore to have been received. As emphasized previously,
however, physical flow does not have to determine the costing method
used.

Using the same data given to illustrate the FIFO method, we determine
costs under the LIFO method as follows (also see Figure 2-11: Last-In,
First-Out Method):

Dec. 10 Issued from the December 1 balance: 500 Ib @ $20, total cost, $10,000.
20 Issued from the December 15 purchase: 250 Ib @ $24, total cost, $6,000.
26 Issued from the December 15 purchase: 500 Ib @ $24, total cost, $12,000.
30 Issued from the December 28 purchase: 500 Ib @ $26, total cost, $13,000.

31 The ending inventory of materials, 750 Ib, consists of the following:
Date of Purchase Lb Unit Cost Total Cost
Balance, December 1 ...... 500 $20 $10,000
December15 ............. 250 24 6,000

750 $16,000

As illustrated in the example, ending inventories under LIFO are costed
at the prices paid for the earliest purchases. With an ending inventory of
750 1b, 500 Ib are priced at the beginning inventory unit cost of $20 per Ib
and the remaining 250 Ib are costed at the $24 per b price of the earliest
purchase.

Moving Average Method. The moving average method assumes that the
materials issued at any time are simply withdrawn from a mixed group of
like materials in the storeroom and that no attempt is made to identify
the materials as being from the earliest or the latest purchases. This
method has the disadvantage of requiring more frequent computations
than the other methods. However, the use of software packages has
overcome this disadvantage, and many firms have adopted this method.
A basic requirement of the moving average method is that an average
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unit price must be computed every time a new lot of materials is
received, and this average unit price must be used to cost all issues of
materials until another lot is purchased. Therefore, the issuances in the
illustration would be computed as follows (also see Figure 2-11, Moving
Average Method):

Dec. 10 Issued from the December 1 balance: 500 Ib @ $20, total cost, $10,000.

15 The balance of materials on hand on December 15 consists of 500 Ib from
December 1 and 1,000 Ib acquired on December 15, for a total of 1,500 Ib
that cost $34,000. The average cost is $22.6667 per |b ($34,000/1,500).

20 Issued 250 Ib @ $22.6667, total cost, $5,666.67.
26 Issued 500 Ib @ $22.6667, total cost, $11,333.33.

28 The balance of materials on hand on December 28 consists of 750 Ib
costing $17,000 (purchased prior to December 28) and 500 Ib @ $26
(purchased on December 28) costing $13,000. The total cost is $30,000 for
1,250 b, representing an average cost of $24 per Ib ($30,000/1,250).

30 Issued 500 Ib @ $24, total cost, $12,000.

31 The ending inventory of materials is $18,000, consisting of 750 Ib at $24
per Ib.

Analysis of FIFO, LIFO, and Moving Average. FIFO, LIFO, and moving
average are the most commonly used methods of inventory costing. Any of
these methods may be adopted to maintain the materials ledger. Because no
one method best suits all situations, the method chosen should be the one
that most accurately reflects the income for the period in terms of the
current economic conditions. One factor to consider is the effect the
costing method has on reported income for tax purposes. A higher taxable
income will subject a firm to higher taxes.

In an inflationary environment, LIFO is sometimes adopted so that the
higher prices of the most recently purchased materials may be charged
against the increasingly higher sales revenue. The resulting lower gross
margin is assumed to reflect a more accurate picture of earnings because the
firm will have to replace its inventory at the new higher costs. Also, the
lower gross margin, brought about by the use of the LIFO method, results
in a smaller tax liability for the firm.

To illustrate the effects that the different costing methods have on
profit determination, assume that A, B, and C are competing companies
that use FIFO, moving average, and LIFO, respectively. The companies
have no beginning inventories, and they purchase identical materials at
the same time, as follows (assume also that each purchase is for one
unit):

Purchase No. 1 @ $0.10

Purchase No. 2 @ $0.50

Purchase No. 3 @ $0.90

Assume that one unit of material is used and sold at a price of $1.00
after the last purchase has been made, that operating expenses are $.08, and
that the tax rate is 50%. The net income is calculated as follows:

85



86

Principles of Cost Accounting

Co.A Co.B Co.C
FIFO Moving Avg. LIFO
(Per Unit) (Per Unit) (Per Unit)

Netsales ...........covvivvinnn.. $1.00 $1.00 $1.00
Less costofgoodssold .......... _0.10 _0.50% _0.90
Gross marginonsales ........... $0.90 $0.50 $0.10
Operating expenses ............. w ﬂ ﬂ
Income before income taxes . . . .. $0.82 $0.42 $0.02
Less income taxes (50%) ......... o4 01 _0.01
Netincome .............c.ccoon... $0.41 $0.21 $0.01

*$0.10 + $0.50 + $0.90 = $1.50/3 units = $0.50 per unit.

As shown in the example, LIFO costing has a definite tax advantage
when prices are rapidly rising. Notice that Company C pays $0.01 per unit
for taxes, while Companies A and B pay taxes per unit of $0.41 and $0.21,
respectively. Thus, Company C has after-tax cash flow of $0.99 ($1.00 —
$0.01) from each sales dollar to pay for replacement merchandise, operating
expenses, and dividends, while Company A has only $0.59 after-tax cash
flow ($1.00 — $0.41) and Company B has only $0.79 after-tax cash flow
($1.00 - $0.21) available from each dollar of sales.

As previously mentioned, each unit of material currently costs $0.90
(Purchase No. 3). Therefore, Company A requires additional funding of
$0.31 ($0.90 — $0.59) and Company B requires additional funding of $0.11
($0.90 — $0.79) just to replace a unit of material. Only Company C can
replace materials and stll have a positive cash flow of $0.09 ($0.99 — $0.90).
"The companies, using their respective costing methods and the data for the
three purchases, have the following ending materials inventory balances for
the two remaining units:

Company A (FIFO) $1.40 ($0.50 + $0.90)
Company B (moving average) $1.00 ($0.50 + $0.50)
Company C (LIFO) $0.60 ($0.10 + $0.50)

Company C has the most conservatively valued inventory at $0.60, and
Company A shows the highest inventory value at $1.40. The Company A
inventory value also may be detrimental because inventory often is subject to
state and local property taxes that are based on the inventory valuation chosen
by the company. It is important to realize that differences between the three
methods usually will not be as extreme as they were in this example. Companies
that turn their inventory over very rapidly will not be as concerned with the
choice of methods as will companies that hold their inventory for a longer time.

Many companies have adopted the LIFO method to match current
materials costs with current revenue as well as to minimize the effect of
income taxes in periods of rising prices. Companies considering the adop-
tion of the LIFO method, however, should carefully analyze economic
conditions and examine the tax regulations that pertain to LIFO. If there
should be a downward trend of prices, these companies would probably
desire to change to the FIFO method to have the same competitive



Chapter 2 — Accounting for Materials

advantages that were gained by using LIFO when prices were rising.
However, the LIFO election cannot be rescinded for tax purposes unless
authorized or required by the Internal Revenue Service.

Accounting Procedures

The purpose of materials accounting is to provide a summary from the
general ledger of the total cost of materials purchased and used in
manufacturing. The forms commonly used in assembling the required data
have already been discussed. The purchase invoices provide the information
needed to prepare the entry in the purchases journal. Note that for
illustrative purposes in this text, all entries are recorded in general journal
format. At the end of the month, the total of the materials purchased on
account during the month is posted as a debit to Materials and as a credit to
Accounts Payable. The materials account in the general ledger serves as a
control account for the subsidiary materials ledger.

All materials issued during the month and materials returned to stock
are recorded on a Summary of Materials Issued and Returned form
(Figure 2-12). When the summary is completed at the end of the month,
the total cost of direct materials issued, $22,660.50 in Figure 2-12, is
recorded by debiting Work in Process and crediting Materials. The total
cost of indirect materials issued, $1,139.50 in this example, is recorded by
debiting Factory Overhead and crediting Materials.

Any undamaged materials returned to the storeroom should also be
recorded on the Summary of Materials Issued and Returned so that the
totals may be recorded at the end of the month. The entries required to
record undamaged materials returned are the reverse of the entries required
to record materials requisitioned. Thus, the total cost of direct materials
returned to the storeroom, $779.20 in Figure 2-12, should be debited to
Materials and credited to Work in Process, while the total cost of indirect
materials returned, $27.50 in this example, should be debited to Materials
and credited to Factory Overhead.

Any materials returned to the original vendors should be debited to
Accounts Payable and credited to Materials. All transactions relating to
materials should be recorded so that the balance of the materials account in
the general ledger will represent the cost of materials on hand at the end of a
period. The balance of the materials account in the general ledger may be
proven by comparing it to the total of the individual materials ledger account
balances. A summary of the procedures involved in accounting for materials
is shown in Figure 2-13, which presents the recordings required for the
more typical materials transactions, both at the time of the transaction and
at the end of the period. At the time of the transaction, the recordings to be
made affect the subsidiary ledgers, such as the materials ledger and the job
cost ledger. At the end of the period, the recordings to be made affect the
control accounts for materials, work in process, and factory overhead in the
general ledger. Note that in most computerized accounting systems the
general ledger accounts are updated during the period, at the same time
that transactions are recorded in the subsidiary ledgers.
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Figure 2-12

Summary of Materials Issued and Returned

SUMMARY OF MATERIALS ISSUED AND RETURNED

Month Ending _Jan. 31

2011

Materials Issued

Materials Returned to Storeroom

Date Direct Materials Indirect Materials Direct Materials Indirect Materials
Req. No. Report No.
. Job Amount 2\ée0;h,e\l%d Amount 2 Job Amount 2\ée0;h,e\lid Amount
Jan. 5 825 315 $2,150(00
8 826 316 3,210|00 3121 $ 440100
11 827 317 280(00 3121 132(50 3121 $12|50
14 828 317 415|100
17 829 316 340(00
17 830 317 820(00
18 831 318 290|00 3121 135{00 3121 1500
19 832 319 224|120 232 319 $ 12|10
20 833 319 975(90
24 834 320 5,250|00 233 320 448190
27 835 321 6,500[00 3121 432(00 234 321 318|120
29 836 322 550(00
30 837 321 78540
31 838 320 870(00
$22,660 |50 $1,139 (50 $ 77920 $ 27|50
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Figure 2-13 Summary of Materials Transactions
Entry at Time of Transaction Entry at End of Accounting Period
Book of Source Book of
Source Original Subsidiary of Original Journal
Transaction Document Entry Ledger Posting Data Entry Entry
Purchase of Vendor's Purchases Materials Purchases None Materials
materials Invoice Journal Ledger Journal Accounts Payable
Receiving
Report
Materials Return General Materials General None Accounts
returned Shipping Journal Ledger Journal Payable Materials
to vendor Order
Payment of Approved Cash None Cash None Accounts
invoices Voucher Payments Payments Payable Cash
Journal Journal
Direct materials Materials None Materials Ledger  Materials General Work in Process
issued Requisitions Job Cost Ledger Summary Journal Materials
Indirect materi- Materials None Materials Ledger  Materials General Factory Overhead
als issued Requisitions Factory Summary Journal Materials
Overhead Ledger
Direct materials Returned None Materials Materials General Materials
returned from Materials Ledger Summary Journal Work in Process
factory to Report Job Cost Ledger
storeroom
Indirect Returned None Materials Materials General Materials
materials Materials Ledger Summary Journal Factory Overhead
returned from Report Factory
factory to Overhead Ledger
storeroom
Inventory
adjustment:
(a) Materials on Inventory General Factory General None Factory Overhead
hand less Report Journal Overhead Ledger  Journal Materials
than materi- Materials Ledger
als ledger
balance
(b) Materials on Inventory General Factory General None Factory Overhead
hand more Report Journal Overhead Ledger  Journal Materials
than materi- Materials Ledger
als ledger
balance

Inventory Verification. The materials ledger contains an account for each
material used in the manufacturing process. Each account shows the
number of units on hand and their cost. The materials ledger provides a
perpetual inventory of the individual items of material in the storeroom.
Errors in recording receipts or issues of materials in the materials ledger
may affect the reliability of the inventory totals. To guard against error, the
materials on hand should be checked periodically against the individual
materials ledger account balances. The usual practice is to count one lot of
materials at a time, spacing the time of the counts so that a complete check
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of all inventories in the storeroom can be made within a fixed period of
time, such as three months. These periodic checks have the advantage of
eliminating the costly and time-consuming task of counting the entire
inventory at one time. To guard against carelessness or dishonesty, the
count should be made by someone other than the storeroom keeper or the
stores ledger clerk.

The person making the count should prepare an inventory report
similar to the one shown in Figure 2-14. If the total indicated in the count
differs from the balance in the materials ledger account, an immediate
correcting entry should be made in the affected materials ledger account.
The correcting entries in the general ledger accounts may be made in
total at the end of the month, prior to the preparation of the monthly
financial statements. If the materials on hand exceed the balance in the
materials control account, the balance should be increased by the following

entry:

Materials . ... e XXX
Factory Overhead (Inventory Shortand Over) .............ccovvunn.. XXX
Figure 2-14 Inventory Report. (Compares book inventory and physical

inventory quantities.)

HAVVKE INVENTORY REPORT
MFG

Material Hard Rock Maple Plywood

Location in storeroom Bin 8

Stores ledger acct. no. 1411

Date of verification January 31, 2011
/940 BD.FT.

Units in storeroom

Units in receiving

department 20000 BD.FT.
Total number units on hand 27940 BD.FT.
Balance per stores ledger 28000 BD.FT.
Difference 60 BD.FT.

Counted by P Talirer
Supervised by (). Con
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If the amount of materials on hand is less than the balance in the
materials control account, as was the case in Figure 2-14, the balance should
be decreased by the following entry:

Factory Overhead (Inventory Shortand Over) ............... ... ...t XXX

Materials .. ..ovei e, XXX

Such inventory differences are almost always a shortage and may arise from
damage or shrinkage during handling, theft, or issuing quantities to production
that are in excess of those called for and recorded. Shortages (or overages) are
recorded in a factory overhead account, usually entitled Inventory Short and
Opver, because they cannot be easily identified with specific jobs.

Visual Aid. For a cost accounting system to function properly, each
employee must understand the assigned duties and the purpose of the
various forms and records. Figure 2-15 shows the interrelationship of the

accounts and how internal control procedures can be established.

Figure 2-15 Interrelationship of Materials Documents and Accounts
GENERAL LEDGER SUBSIDIARY
CONTROL ACCOUNTS LEDGERS
MATERIALS

PURCHASE
REQUISITION

PURCHASE
WORK ORDER
IN PROCESS l l
— RECEIVING
VENDOR REPORT
FACTORY
OVERHEAD PURCHASES JOURNAL MATERIALS LEDGER:
DEBIT CREDIT MATERIALS LEDGER ACCOUNT
MATERIALS | ACCOUNTS IN out BAL.
PAYABLE INVOICE /
L TOTAL
MATERIALS JOB COST LEDGER:
REQUISITIONS JOB ORDER COST SHEET
OR
DEPT. WORK IN PROCESS

MATERIALS
SUMMARY

J DIRECT | INDIRECTH

\1 S B FACTORY OVERHEAD LEDGER:

- ~ INDIRECT MATERIALS
TOTAL | TOTAL DEPT. AMOUNT

[ ]
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Account for

inventories in
a just-in-time (lean
production) system.

Recall and Review 2

Using FIFO, LIFO, and moving average perpetual inventory costing, and the
following information, determine the cost of the May 31 inventory under
each of the above inventory costing methods:

May 1 Beginning inventory 500 yards @ $5.00 per yard
10 Purchased 250 yards @ $5.25 per yard
20 Issued 350 yards into production
30 Issued 250 yards into production
FIFO ; LIFO ; Moving Average

(After working this exercise, see page 102 for the solution.)

You should now be able to work the following:

Questions 17-20; Exercises 2-4 to 2-11; Problems 2-4 to 2-8 and P2-14R, t
review problem for Chapters 1 and 2.

Just-in-Time Materials Control

Boston Company is trying to decide whether or not to change from a
traditional inventory system to a just-in-time (JIT) system. The
president, Teresa Francona, wants to know whether this change
merely will affect how goods are ordered and produced, or if it will
also impact the financial health of the company, as well as the
accounting system itself. The controller, Donna Ortiz, is preparing a
report estimating any expected cost savings and changes to the
accounting system resulting from a move to JIT.

e What are some of the costs that should be affected by the introduc-
tion of a JIT system?

e Should Francona’s customers reap any benefits from the change to

JIT?

e Will Donna have to make any changes to the way that inventory is
accounted for under a JIT system?

These are some of the questions that will be answered in this
section of the chapter and in Mini-Case 2 at the end of the chapter.

In a just-in-time (JIT) inventory system, also known as a lean
production system, materials are delivered to the factory immediately prior
to their use in production. A lean production system significantly reduces
inventory carrying costs by requiring that the raw materials be delivered just
in time to be placed into production. Also, many manufacturing functions that
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Figure 2-16 Traditional “Push” System of Production Flow
Cutting and Testing and Finished Goods
Purchasing Assembly Department Finishing Department Storeroom

|

Raw Materials
Storeroom

|

When
Sold

>
Iy
Work in Process &
Storeroom

Sales

were performed in individual departments in a traditional manufacturing
system are combined into work centers, called manufacturing cells.

Work in process inventory is minimized by eliminating inventory
buffers between manufacturing cells. For example, the work is performed
on a unit in Manufacturing Cell 1 only after the department receives the
request from Manufacturing Cell 2 for a certain number of the units. This
contrasts with traditional “push” manufacturing systems, as illustrated in
Figure 2-16, which produce goods for inventory with the hope that the
demand for these goods then will be created. Disadvantages of a “push”
manufacturing system include having too many dollars invested in inven-
tory; defects not being detected, because partially completed goods are
inventoried rather than completed immediately; and obsolete products due
to the long lead time from start to finish.

The JIT “pull” manufacturing system credo is, “Don’t make anything
for anybody until they ask for it.” For JIT to work successfully, a high
degree of coordination and cooperation must exist between the supplier
and the manufacturer, among manufacturing work centers, and between
the manufacturer and the customer. For example, Wal-Mart works closely
with its major suppliers, such as Procter & Gamble and Lever Brothers,
sharing sales data as to the quantity and timing of sales, so that goods arrive
for shelving just in time to meet customer demand. This coordination
between supplier, shipper, manufacturer, and customer is known as supply
chain management. An illustration of a JIT “pull” production system
appears in Figure 2-17.

Performing all of the production in one or two manufacturing cells has
many advantages. These include fewer and shorter movements of materials,
production in smaller lot sizes because other products do not also have to
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Figure 2-17 JIT “Pull” System of Production Flow
Manufacturing Manufacturing
Cell 1 Cell 2
(Cutting and (Testing and
Purchasing Assembly) Finishing) Sales

Il
T

@ The need for @ The need for @ Customer order
more materials more finished triggers the
to cut and goods triggers request for
assemble triggers the request for more finished
the request more assembled goods
to purchasing products

be produced in the same cell, and more worker motivation and satisfaction
due to the teamwork approach within the cell. The workers within a cell
learn all of the tasks performed in the cell, and they also perform
maintenance when “pull” production results in downtime.

Just-in-time production techniques first were utilized by Toyota Mo-
tors where a kanban (card) indicated a manufacturing cell’s need for more
raw materials or component parts. These techniques have become popular
with U.S. manufacturers in recent years. Dell, General Electric, Harley-
Davidson, Hewlett-Packard, IBM, John Deere, and Xerox are just a
few examples of the many U.S. companies that have adopted the principles
of lean production. For example, Dell can produce and ship a customized
computer to the customer within 36 hours, without ordering components
or doing any assembly until the customer’s order is received.'

Although lean production has its roots in the Toyota Production
System of the 1950s, it took decades to catch on with U.S. manufacturers.
Today, the service sector’s adoption of lean techniques is moving at a much
faster pace. “Lean experts” in manufacturing companies are being hired by
hospitals and banks at 30 to 40% pay increases. Banks, for example, are
using these experts for projects such as identifying bottlenecks in mortgage
processing so that decisions on the prospective loans can be made in
one day.’

JIT and Cost Control

Reducing inventory levels through the use of lean production techniques
may increase processing speed, thereby reducing the time it takes for a unit

1 “Inside Dell’s Lean Machine,” Works Management, December 2002.
2 “Toyota’s Success Pleases Proponents of ‘Lean,” USA Today, April 4, 2007.
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to make it through production. For example, if 10,000 units are produced
each day and the average number of units in work in process is 40,000, then
the throughput time, or time that it takes a unit to make it through the
system, is 40,000/10,000, or four days. If the same daily output can be
achieved while reducing the work in process by 75% or 30,000 units, the
throughput time will be reduced to one day, 10,000/10,000, and the
velocity, or speed with which units are produced in the system, will have
quadrupled. If production speed can be increased dramatically, all products
may be made to order, thus eliminating the need for finished goods
inventory. Also, reducing throughput time can lower costs because there
will be fewer nonvalue-added activities—operations that include costs but
do not add value to the product, such as moving, storing, and inspecting the
inventories.

If the velocity of production is quadrupled, as in the preceding example,
the inventory carrying costs can be reduced. For example, assume an annual
inventory carrying cost percentage of 20% and an average work in process
inventory of $400,000, resulting in annual carrying costs of $80,000
(20% x $400,000). Further assume that through the use of JI'T production
techniques, the velocity of production is quadrupled without changing the
total annual output, thus necessitating only one-fourth as much work in
process (WIP). The new annual carrying costs would be calculated as
follows:

Carrying cost percentage x Average WIP = Annual carrying cost
20% x (1/4 x $400,000) = $20,000

or a $60,000 reduction from the previous level of $80,000.

Another advantage of reduced throughput time is increased customer
satisfaction due to quicker delivery. Studies have shown that delivery speed
and delivery reliability improve by 70 to 90% in a lean production system.’
Also, production losses are reduced due to not having great quantities of
partially completed units piling up at the next workstation before an error
in their production is detected and corrected.

JIT and Cost Flows

Figure 2-18 contrasts the journal entries made in a traditional manufactur-
ing cost accounting system with the entries made in a JI'T system. Back-
flush costing is the name for the accounting system used with lean
manufacturing. It derives its name from the fact that costs are not “flushed
out” of the accounting system and charged to the products until the goods
are completed and sold.

3 “How Customers Benefit from Lean Manufacturing Strategies,” page 1, http://www
strategosinc.com/lean_benefits_5.htm (visited February 10, 2009).
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Figure 2-18

Journal Entries for Traditional and Backflush Accounting

Transaction

A. Purchase of raw
materials

B. Raw materials
requisitioned to
production

C. Direct labor cost

D. Manufacturing
overhead costs
incurred

E. Transfer of factory
overhead costs to
work in process

F. Completion of all
products

G. Sale of all products Cost of Goods Sold .. ..

Journal Entries: Traditional System Journal Entries: Backflush System
Materials ............. 50,000 Raw and In-Process ..... 50,000
Accounts Payable . . . 50,000 Accounts Payable .. .. 50,000
Work in Process ....... 50,000 No Entry
Materials ........... 50,000
Work in Process ....... 25,000 Conversion Costs ....... 25,000
Payroll ............. 25,000 Payroll ............... 25,000
Factory Overhead ... .. 75,000 Conversion Costs ....... 75,000
Various Credits . .. .. 75,000 Various Credits ....... 75,000
Work in Process ....... 75,000 No Entry
Factory Overhead . . . 75,000
Finished Goods ....... 150,000 Finished Goods ........ 150,000
Work in Process ..... 150,000 Raw and In-Process ... 50,000
Conversion Costs ..... 100,000
150,000 Cost of Goods Sold ... .. 150,000
Finished Goods . . ... 150,000  Finished Goods .. .... 150,000

Entries A and B in Figure 2-18 indicate that a single account, Raw and
In-Process, is used in backflush costing for both raw materials and work in
process inventories. This is done because, in a lean production system,
raw materials are issued to production as soon as they are received from
the supplier, thus negating the need for storing materials and creating a
separate raw materials inventory account. Also, note that a single journal
entry, entry A in Figure 2-18, reflects both the purchase and the issuance
of materials into production using backflush costing. Entries C and D
illustrate that a single account, Conversion Costs, contains both direct
labor and factory overhead costs in a backflush system. This is because
direct labor usually is so insignificant in a highly automated JIT setting
that it is not cost effective to account for it as a separate category of
manufacturing cost.

Entry F, and the “No Entry” in E, illustrate that materials, labor, and
overhead costs are not attached to products in a backflush system until they
are completed. The rationale for this approach is that products move
through the system so rapidly in a lean production environment that it
would not be cost effective to track production costs to them while in
process. Critics of backflush costing argue that it is not consistent with
Generally Accepted Accounting Principles (GAAP) because it does not
accurately account for inventories. Proponents of backflush costing argue
that Work in Process and Finished Goods are immaterial in a lean
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Figure 2-19 Three Trigger Points: Purchase of Materials, Completion of
Goods, Sale of Goods

RAW AND IN-PROCESS FINISHED GOODS COST OF GOODS SOLD
@ 50,000 | 50,000 ——> 50,000

— 100,000 @

@ 150,000 | 150,000 — > 150,000

CONVERSION COSTS
25,000

75,000
100,000 | 100,000

production environment and, therefore, their omission does not materially
misstate the financial statements.

Note that different companies choose different points in the production
process, called trigger points, from the purchase of raw materials to the
sale of finished goods, at which to record journal entries in a backflush
system. Accountants make this decision based on what points adequately
describe the product flows with the least amount of recording. In Figure 2-19,
the three trigger points are: (1) the purchase of materials; (2) the comple-
tion of work in process; and(3) the sale of finished goods. If the only trigger
points were the purchase of materials and the sale of finished goods, entries
F and G in Figure 2-18 would be:

F. No entry

G.Costof Goods Sold ..ottt e 150,000
Raw and IN-Process ........c.ciiiiiiiii it 50,000
ConVersion COStS .. uuiitt it 100,000

Scrap, Spoiled Goods, and Defective Work

Manufacturing operations usually produce some imperfect units that can-
not be sold as regular items. The controls over imperfect items and
operations that waste materials are important elements of inventory con-
trol. Scrap materials may result naturally from the production process, or
they may be spoiled or defective units that result from avoidable or
unavoidable mistakes during production. Because the sale of imperfect
items tends to damage a company’s reputation, most companies introduce
quality control techniques that prevent imperfect items from being sold.
Also, many companies are helping the environment by recycling and
reducing waste. For example, 99% of scrap steel generated by Toyota

Account for

scrap materi-
als, spoiled goods,
and defective work.
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plants is now recycled, and total recycling at its Georgetown, KY, plant
alone is in excess of 100,000 tons per year, as well as 40,000 light bulbs.*
Since scrap, spoiled goods, and defective work usually have some value,
each of their costs is accounted for separately.

Scrap Materials

The procedures to use in accounting for scrap are determined by the
expected sales value of the scrap. When the scrap value is small, no entry is
made for it until the scrap is sold, at which time the following journal entry
would be made:

Cash (or Accounts Receivable) ...t XXX

SCrap REVENUE ... vi ittt e e e XXX

The revenue from scrap sales is usually reported as “Other Income” in
the income statement. If the accountant chooses to treat the revenue from
scrap as a reduction in manufacturing costs, rather than as “Other Income,”
Work in Process and the individual job in the job cost ledger may be
credited if the scrap can be readily identified with a specific job. If the scrap
cannot be identified with a specific job, Factory Overhead may be credited.

When the value of the scrap is relatively high, an inventory file should
be prepared and the scrap transferred to a controlled materials storage area.
If both the quantity and the market value of the scrap are known, the
following journal entries are made to record the inventory and the
subsequent sale:

Scrap Materials ... XXX
Scrap Revenue (or Work in Process or Factory Overhead) ............ XXX
Transferred scrap to inventory.
Cash (or Accounts Receivable) ...t XXX
ScrapMaterials ....... ... XXX

Sold scrap at inventoried market value.

If the market value of the scrap is not known, no journal entry is made
until the scrap is sold. At the time of sale, the following entry is then
recorded:

Cash (or Accounts Receivable) ... XXX
Scrap Revenue (or Work in Process or Factory Overhead) ............ XXX

Sold scrap.

Spoiled and Defective Work

Scrap is an unexpected by-product of the production of the primary
product. Spoiled or defective goods are not by-products but imperfect units
of the primary product. Spoiled units have imperfections that cannot be
economically corrected. They are sold as items of inferior quality or

4 “Steel Recycling,” www.toyotageorgetown.com/envsteel.asp (visited February 16, 2009).
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“seconds.” Defective units have imperfections considered correctable
because the increase in market value by correcting the unit exceeds the cost
to correct it.

Spoiled Work. The loss associated with spoiled goods may be treated as
part of the cost of the job or department that produced the spoiled units, or
the loss may be charged to Factory Overhead and allocated among all jobs
or departments. Generally, Factory Overhead is charged unless the loss
results from a special order and the spoilage is due to the type of work
required on that particular order. In both cases, the spoiled goods are
recorded in Spoiled Goods Inventory at the expected sales price.

To illustrate, assume a garment manufacturer using job order costing
completes an order for 1,000 jackets (Job 350) at the following unit costs:

1Y/ = =Y = =3 $20
Labor . 20
Factoryoverhead ......... ... i LO
Total COSt PEI UNIt .\ttt it et e et i it $50

The journal entry to record the costs of production is as follows:

Work in Process (JOb 350) .. ....vuneitii i 50,000
Materials .ot e e 20,000
Payroll e 20,000
Factory Overhead .........c.ouiiiiiiii e 10,000

Recognized production costs for Job 350.

During the final inspection, 50 jackets are found to be inferior and are
classified as irregulars or seconds. They are expected to sell for $10 each. If
the unrecovered costs of spoilage are to be charged to Factory Overhead,
the following entry is recorded:

Spoiled Goods INVENTOrY ... 500
Factory Overhead ..........c.ooiiiiiiiiii it 2,000
Work in Process (JOb 350) ...t 2,500

Recognized spoiled goods at market value of $500 (50 jackets @ $10),

charged Factory Overhead for loss of $2,000 (50 jackets @ $40),

and reduced cost of Job 350 by $2,500 (50 jackets @ $50 because the

loss is charged to all jobs).

If the loss from spoilage is caused by the unique production require-

ments of Job 350, the entry to record the market value is as follows:

Spoiled Goods INVENTOrY ...t 500
Work in Process (JOb 350) ...t 500

Recognized spoiled goods at market value and reduced the

cost of Job 350 by the $500 sales price of spoiled goods.

Spoilage costs charged to Factory Overhead are allocated among all jobs
in production. When spoilage is attributed to a specific job, however, the
entire cost of spoilage is reflected in the cost of that job. In the example, Job
350 will be charged with only a portion of the $2,000 loss from spoilage
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when Factory Overhead is allocated to all of the jobs worked on during the
period. When Factory Overhead is not charged for the spoilage costs,
however, the entire $2,000 loss is included in the total cost of Job 350. (Note
how the credit to Work in Process in the previous entry reduces the spoilage
loss from the $2,500 cost of the 50 jackets included in Work in Process to
$2,000, after considering the $500 sales value of the spoiled goods.)

Defective Work. The procedures used in recording the cost of defective
work are similar to those employed in accounting for spoiled goods. There
are, however, additional costs for correcting the imperfections in defective
units. If these costs are incurred on orders that the company regularly
produces, they are charged to Factory Overhead. For special orders, the
additional costs are charged to the specific job on which the defective work
occurs. An inventory account is not established for goods classified as
defective because the defects are corrected and the units become first-
quality merchandise.

As in the previous illustration, assume that it costs $50 to manufacture
each jacket. Upon final inspection of the 1,000 jackets completed, 50 jackets
are defective because one sleeve is a slightly different shade of blue than the
other parts of the jacket. Management decides to recut the sleeves from a
bolt of material identical in color to the rest of the jacket. The costs of
correcting the defect on the 50 jackets are $500 for materials, $400 for
labor, and $300 for factory overhead, representing a total cost of $1,200.

If the additional costs are charged to Factory Overhead, the cost of
correcting defective work is spread over all jobs that go through the
production cycle. The journal entry is as follows:

Factory Overhead ...t e e 1,200
Materials ... 500
Payroll o e 400
Factory Overhead ... e 300

Recognized costs of correcting defective units.

If the order for 1,000 jackets was a special order and the defects resulted
from the exacting specifications of the order, the additional costs would be
charged to the specific job as follows:

Work in Process (JOD 350) ...ttt et e e 1,200
Materials . ... 500
Payroll 400
Factory Overhead .........uuiiiiiii i it 300

Charged Job 350 with cost of correcting defective work.

In this instance, the total cost of Job 350 will be higher because the
additional costs to correct the defects were charged to the order rather than
to the factory overhead account. The unit cost of each completed jacket is
increased from $50 ($50,000/1,000) to $51.20 ($51,200/1,000) because of
the additional costs charged to the work in process account.
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Recall and Review 3

Angel Industries produces 25,000 units each day, and the average number
of units in work in process inventory is 50,000.

1. If it is determined that the same daily output can be achieved while
reducing the work in process by 50%, determine (a) the current through-
put time and (b) the projected new throughput time

2. Assuming the above doubling of the velocity of production, an average
annual carrying cost of 15%, and an average work in process inventory
of $500,000, determine (a) the current annual carrying cost
and (b) the projected new annual carrying cost

(After working this exercise, see page 102 for the solution.)

You should now be able to work the following:

Questions 21-28; Exercises 2-12 to 2-17; Problems 2-9 to 2-13; Mini-Cases
and 2; Internet Exercise; and Self-Study Problem 2.

KEY TERMS

Backflush costing, 95
Carrying costs, 67

Credit memorandum, 76
Debit memorandum, 76
Defective units, 99

Economic order quantity, 67
Electronic Data Interchange (EDI), 74
First-in, first-out (FIFO), 82
Flow of costs, 82

Flow of materials, 82
Inventory report, 90
Just-in-time (JIT) inventory system, 92
Kanban, 94

Last-in, first-out (LIFO), 84
Lead time, 66

Lean production system, 92
Manufacturing cells, 93
Materials control, 64
Materials ledger, 66
Materials requisition, 78
Moving average, 84
Nonvalue-added activities, 95
Order costs, 67

Order point, 66

Production department supervisor, 71
Purchase order, 73

Purchase requisition, 72
Purchasing agent, 71

“Pull” manufacturing systems, 93
“Push” manufacturing systems, 93
Receiving clerk, 71

Receiving report, 74

Return shipping order, 77
Returned materials report, 79
Safety stock, 66

Scrap materials, 97

Spoiled units, 98

Stockouts, 66

Storeroom keeper, 71

Summary of Materials Issued and
Returned, 87

Supply chain management, 93
Throughput time, 95

Trigger points, 97

Usage, 66

Velocity, 95

Vendor’s invoice, 74
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ANSWERS TO RECALL AND REVIEW EXERCISES

R&R 1
1. _
EOQ = /(2 x $25 x 200,000)/$10
=+/1,000,000
= 1,000 Ib
2. Ordering cost = 200,000 Ib/1,000 Ib per order = 200 orders
= 200 orders x $25 per order = $5,000
Carrying Cost = 1,000 Ib/2 = 500 Ib average inventory
=500 Ib x $10 = $5,000
R&R 2
Using FIFO:

Dec. 20, Issued from the Dec. 1 inventory 350 yd @ $5.00, $1,750
Dec. 30, Issued 250 yd from:

Dec. 1 inventory 150 yd @ $5.00, $750

Dec. 10 purchase 100 yd @ $5.25, $525
The ending inventory consists of 150 yd @ $5.25, $787.50

Using LIFO:

Dec. 20, Issued 350 yd from:

Dec. 10 purchase 250 yd @ $5.25, $1,312.50

Dec. 1 inventory, 100 yd @ $5.00, $500
Dec. 30, Issued 250 yd from Dec. 1 inventory @ $5.00, $1,250
The ending inventory consists of 150 yd @ $5.00, $750

Using moving average:

Dec. 20, Issued 350 yd @ the moving average cost of $5.08 ($3,812.50/
750 yd), $1,778

Dec. 30, Issued 250 yd @ the moving average cost of $5.08, $1,270

The ending inventory consists of 150 yd @ $5.08, $762

R&R 3

1. (a) 50,000/25,000 = 2 days
(b) (50,000 x .50)/25,000 = 1 day

2. (a) $500,000 x .15 = $75,000
(b) ($500,000 x '2) x .15 = $37,500
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SELF-STUDY PROBLEM 1

Order Point; Economic Order Quantity; Ordering and
Carrying Costs

Brooklyn Bat Company

Brooklyn Bat Company, manufacturer of top-of-the-line baseball bats from
Northern white ash, predicts that 8,000 billets of lumber will be used
during the year. (A billet is the quantity of rough lumber needed to make
one bat.) The expected daily usage is 32 billets. The expected lead time is
10 days, and there is a safety stock of 500 billets. The company expects the
lumber to cost $4 per billet. It anticipates that it will cost $40 to place each
order. The annual carrying cost is $0.25 per billet.

Required:

1. Calculate the order point.

2. Calculate the most economical order quantity (EOQ).

3. Calculate the total cost of ordering and carrying at the EOQ point.

SOLUTION TO SELF-STUDY PROBLEM

Suggestions:
Read the entire problem thoroughly, keeping in mind that you are required
to calculate (1) order point, (2) EOQ, and (3) total ordering and carrying
costs. The specifics in the problem highlight the following facts relevant to
computing the order point:

Expected daily usage is 32 billets.

Expected lead time is 10 days.

Required safety stock is 500 billets.
The order point is the inventory level at which an order should be placed.
It is determined by adding the estimated number of billets to be used
between placement and receipt of the order:

Estimated usage during lead time
= 32 billets (daily usage) x 10 days (lead time) = 320

Add the number of billets of safety stock (500 in this problem) needed
to protect against abnormally high usage and unforeseen delays in receiv-
ing good materials from the supplier:

Order Point= Expected usage during lead time + safety stock
= 320 + 500
= 820 billets

The specifics in the problem highlight the following facts relevant to
computing the EOQ:

Estimated annual usage of materials ............. ... ... ... ... ... ... 8,000 billets
Costof placing @an order .........c..uueiiiie i $40

Annual carrying cost perbillet .......... ... $0.25
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The EOQ is the order size that minimizes total order and carrying costs. It
can be calculated by using the EOQ formula:

EOQ 2 x ordercost x annualdemand
- annual carrying cost per unit

/2% $40 x 8,000
- $0.25
_[$640,00

| $0.25

= 1/2,560,000

= 1,600 billets

The specifics in the problem highlight the following facts that are relevant to
computing the total ordering and carrying costs at the EOQ point:

ANNUAL USAGE ottt ittt ettt et e e 8,000 billets
EOQ . e e 1,600 billets
Ordering COSES ..ttt ettt e et et e $40 per order
(O T oY1 Te oo 1= P $0.25 per billet
Safety stock ... e 500 billets

To determine the annual ordering cost, you must first determine the
number of orders by dividing the annual usage by the EOQ:

Number of orders = annual usage / EOQ
= 8,000 billets / 1,600 billets
=3

The annual order cost is determined by multiplying the number of orders
by the cost per order:

5 orders x $40 per order = $200

To determine the annual carrying cost, you must first determine the
average number of billets in inventory:

(1/2 x EOQ) + safety stock
(1/2 x 1,600) + 500 = 1,300 billets

The average number of billets in inventory would consist of one-half
of the amount ordered plus the 500 billets that are kept as a cushion
against unforeseen events. The total carrying cost would then be as
follows:

Average inventory x carrying cost per billet

1,300 x $0.25 = $325

Total cost of ordering and carrying:

Order costs + carrying costs
$200 + $325 = $525
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SELF-STUDY PROBLEM 2

Journal Entries for Backflush Costing
Speedy Manufacturing Company

Speedy uses backflush costing to account for its manufacturing costs. The
trigger points for recording inventory transactions are the purchase of
materials, the completion of products, and the sale of completed products.
The following transactions occurred during the period:

Purchased raw materials on account, $75,000.

Requisitioned raw materials to production, $75,000.

Distributed direct labor costs, $12,500.

Incurred manufacturing overhead costs, $50,000. (Use Various Credits
for the credit part of the entry.)

e. Cost of products completed, $137,500.

f. Completed products sold for $200,000, on account.

2oUTp

Required:
Prepare the necessary journal entries to record the above transactions.

SOLUTION TO SELF-STUDY PROBLEM

Suggestions:
Read the entire problem thoroughly, keeping in mind that you are required
to prepare journal entries for a JIT manufacturer using backflush costing.
The specifics in the problem highlight the following relevant facts:
e Speedy uses backflush costing to account for its manufacturing costs.
e The trigger points for the recording of inventory transactions are:

the purchase of materials

the completion of products

the sale of products

Preparing the Journal Entries:
A. Raw and In-Process ..........coiiiiiiiit e 75,000

Accounts Payable ........ ... 75,000
Raw and In-Process is the single account that is used in backflush costing

for both the purchase of raw materials and the issuance of those materials
into production.

b. No entry required.

Note that the debit in a. above to Raw and In-Process reflects both the
purchase of materials and their issuance into production, thus negating
the need for a separate entry here.

C. ConVersion COSES . .ovuit ittt ettt ettt 12,500
Payroll .. e 12,500
Because direct labor is usually immaterial in a JIT system, a single

account, Conversion Costs, is usually debited for both direct labor and
factory overhead.
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. CONVErsion COSES ... vt e e e e 50,000
Various Credits ......ivii it ittt et s 50,000

(See the explanation in c. above.)

€. Finished GOOdS ... ....uuuu e 137,500
Raw and IN-ProCess ...t e e e 75,000
CoNVErSioN COStS ...ttt ittt it ettt te ettt ee s 62,500

All products started in this JIT system were completed during the
period; therefore all materials, labor, and overhead costs should be
closed to finished goods.

f. CoStof GOOAS SOIA - ..t e e 137,500
Finished Goods . ......uuuiiiii i 137,500

As in a traditional costing system, the sale of completed products
causes the product cost to be transferred from an asset account,
Finished Goods, to an expense account, Cost of Goods Sold.

Accounts Receivable ............c i 200,000
SaAlES ot i 200,000

Revenue from the sale is recorded in an asset account, Accounts
Receivable, and in a revenue account, Sales.

QUESTIONS

1. What are the two major objectives of mate- 8. What factors should be considered when
rials control? determining the cost of placing an order?

2. Materials often represent a substantial por- 9. What are the costs associated with carrying
tion of a company’s assets; therefore, they materials in stock?

should be controlled from the time orders
are placed to the time finished goods are
shipped to the customer. What are the con-
trol procedures used for safeguarding
materials?

10. Briefly, what are the duties of the following
employees?
a. Purchasing agent
b. Receiving clerk
c. Storeroom keeper
3. What factors should management consider d. Production supervisor
when determining the amount of invest-

ment in materials? 11. Proper authorization is required before or-

ders for new materials can be placed. What
4. What is the meaning of the term order point? is the difference between a purchase requi-

" 5
5. What kind of information and data are Siilom e &) [PUFEITEERS ere

needed to calculate an order point? 12. Purchasing agents are responsible for con-

tacting vendors from which to purchase

materials required by production. Why is

the purchasing agent also responsible for

7. What kind of information and data are needed reviewing and approving incoming ven-
to calculate the economic order quantity? dors’ invoices?

6. How would you define the term economic
order quantity?



13.

14.

15.

16.

17.

18.

19.

EXERCISES

E2-1

[llustrations of forms for requisitioning, or-
dering, and accounting for materials are
presented in the chapter. Would you expect
these forms, as shown, to be used by all
manufacturers? Discuss.

What internal control procedures should be
established for incoming shipments of ma-
terials purchased?

What is the purpose of a debit-credit
memorandum?

Who originates each of the following forms?
Purchase requisition

Purchase order

Receiving report

Materials requisition

Debit-credit memorandum

P20 T O

Normally, a manufacturer maintains an ac-
counting system that includes a materials
ledger and a general ledger account for
Materials. What is the relationship between
the materials ledger and the materials ac-
count in the general ledger?

A company may select an inventory cost-
ing method from a number of commonly
used procedures. Briefly, how would you
describe each of the following methods?

a. First-in, first-out

b. Last-in, first-out

c. Moving average

Why do companies adopt the LIFO method
of inventory costing? Your discussion
should include the effects on both the in-
come statement and balance sheet.

Order Point

20.

21.

22.

23.

24,

25.

26.

27.

28.
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Which of the forms shown in the chapter is

the source for the following entries to sub-

sidiary ledger accounts?

a. Debits in materials ledger to record
materials purchased

b. Credits in materials ledger to record
materials requisitioned

c. Debits in job cost ledger to record ma-
terials placed in process

How does the just-in-time approach to pro-
duction differ from the traditional approach?

Explain the meaning of the terms push
manufacturing and pull manufacturing.

List three disadvantages of the “push”
manufacturing approach to production.

What is the difference between throughput
time and velocity?

List three advantages to producing all units
of a specific product in a single manufac-
turing cell?

What are the arguments for and against
“backflush” costing?

A manufacturing process may produce a
considerable quantity of scrap material be-
cause of the nature of the product. What
methods can be used to account for the
sales value of scrap material?

After a product is inspected, some units
may be classified as spoiled and others as
defective. What distinguishes a product as
being spoiled or defective?

Aztec Company expects daily usage of 500 pounds of material
Inca, an anticipated lead time of seven days, and a desired safety

stock of 2,500 pounds.
a. Determine the order point.

b. Determine the number of pounds to be issued from safety
stock if the new order is four days late.
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E2-2 Economic order quantity; order cost; carrying cost
Patriot Company predicts that it will use 360,000 gallons of
material during the year. The material is expected to cost $5 per
gallon. Patriot anticipates that it will cost $72 to place each order.
The annual carrying cost is $4 per gallon.

& a. Determine the most economical order quantity by using the
EOQ formula.
b. Determine the total cost of ordering and carrying at the EOQ
point.
E2-3 Materials control procedures

Match the materials control form in the left column with the
person responsible for its preparation in the right column.
(A selection may be used more than once.)

a. Purchase requisition 1. Production department supervisor
b. Purchase order 2. Storeroom keeper
c. Receiving report 3. Purchasing agent
d. Debit-credit memo 4. Receiving clerk
e. Materials requisition 5. Accountant
E2-4 Journalizing materials requisitions

Catskill Manufacturing, Inc., records the following use of materi-
als during the month of June:

Materials Requisitions

Direct Indirect
Date  Regq. No. Use Materials Materials

1 110 Material A, Job 10 $20,000
5 111 Material B, Job 11 18,000
9 112 Material B, Job 12 16,000

12 113 Factory supplies $ 1,800
18 114 Material C, Job 10 3,000
21 115 Material D, Job 10 9,000
23 116 Material D, Job 11 2,000

28 117 Factory supplies 1,300

30 118 Factory supplies 1,700

Prepare a summary journal entry for the materials requisitions.

E2-5 Recording materials transactions
Prepare a journal entry to record each of the following materials
transactions:
a. Total materials purchased on account during the month

amounted to $200,000.
b. Direct materials requisitioned for the month totaled
$175,000.

c. Indirect materials requisitioned during the month totaled
$12,000.
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d. Direct materials returned to the storeroom from the factory
amounted to $2,500.

e. Total materials returned to vendor during the month
amounted to $1,800.

f. Payment during the month for materials purchases totaled
$165,000.

FIFO costing

Using first-in, first-out; perpetual inventory costing; and the
following information, determine the cost of materials used and
the cost of the July 31 inventory:

July 1 Balance on hand, 1,000 yd of linen @ $4.00 each.
3 Issued 250 yd.
5 Received 500 yd @ $4.50 each.
6 Issued 150 yd.
10 Issued 110 yd.

11 Factory returned 10 yd, which were issued on the 10th, to the
storeroom.

15 Received 500 yd @ $5.00 each.
20 Returned 300 yd to the vendor from the July 15 purchase.
26 Issued 600 yd.

LIFO costing

Using last-in, first-out; perpetual inventory costing; and the
information presented in E2-6, compute the cost of materials
used and the cost of the July 31 inventory.

Moving average costing

Using the moving average method of perpetual inventory cost-
ing and the information presented in E2-6, compute the cost of
materials used and the cost of the July 31 inventory. (Round unit
prices to four decimal places and totals to the nearest whole
dollar.)

Comparison of FIFO, LIFO, and moving average methods

In tabular form, compare the total materials cost transferred to
Work in Process and the cost of the ending inventory for each
method used in E2-6, E2-7, and E2-8. Discuss the effect that each
method will have on profits, depending on whether it is a period
of rising prices or a period of falling prices.

Impact of costing methods on net income

Benson Company was franchised on January 1, 2011. At the end
of its third year of operations, December 31, 2013, management
requested a study to determine what effect different materials
inventory costing methods would have had on its reported net
income over the three-year period.

v
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E2-11

E2-12

E2-13

The materials inventory account, using LIFO, FIFO, and mov-
ing average, would have had the following ending balances:

Materials Inventory Balances

December 31 LIFO FIFO Average
2010 $20,000 $22,000 $21,000
2011 20,000 24,000 23,000
2012 20,000 30,000 27,667

a. Assuming the same number of units in ending inventory at
the end of each year, were material costs rising or falling
from 2011 to 2013?

b. Which costing method would show the highest net income
for 20117

c. Which method would show the lowest net income for 2013?

d. Which method would show the highest net income for the
three years combined?

Recording materials transactions

Mystic Manufacturing Company maintains the following ac-

counts in the general ledger: Materials, Work in Process, Factory

Overhead, and Accounts Payable. On June 1, the materials

account had a debit balance of $5,000. Following is a summary

of materials transactions for the month of June:

Materials purchased, $23,750.

Direct materials requisitioned to production, $19,250.

Direct materials returned to storeroom, $1,200.

Indirect materials requisitioned to production, $2,975.

Indirect materials returned to storeroom, $385.

a. Prepare journal entries to record the materials transactions.

b. Post the journal entries to ledger accounts (in T-account
form).

c. What is the balance of the materials inventory account at
the end of the month?

GThWN=

JIT and cost control

Ilwamura Industries produces 10,000 units each day, and the

average number of units in work in process is 40,000.

1. Determine the throughput time.

2. If the same daily output can be achieved while reducing the
work in process by 75%, determine the new throughput
time.

Backflush costing

RDI Company uses backflush costing to account for its manufac-
turing costs. The trigger points are the purchase of materials, the
completion of goods, and the sale of goods. Prepare journal
entries to account for the following:

a. Purchased raw materials, on account, $80,000.

b. Requisitioned raw materials to production, $80,000.

c. Distributed direct labor costs, $10,000.
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d. Manufacturing overhead costs incurred, $60,000. (Use Var-
ious Credits for the account in the credit part of the entry.)

e. Completed all of the production started.

f. Sold the completed production for $225,000, on account.

(Hint: Use a single account for raw materials and work in process.)

Backflush costing

In E2-13, prepare any journal entries that would have been
different if the only trigger points had been the purchase of
materials and the sale of finished goods.

Scrap materials

A machine shop manufactures a stainless steel part that is used

in an assembled product. Materials charged to a particular job

amounted to $600. At the point of final inspection, it was dis-
covered that the material used was inferior to the specifications
required by the engineering department; therefore, all units had
to be scrapped.

Record the entries required for scrap under each of the
following conditions:

a. The revenue received for scrap is to be treated as a reduction
in manufacturing cost but cannot be identified with a specific
job. The value of stainless steel scrap is stable and estimated
to be $125 for this job. The scrap is sold two months later for
cash at the estimated value of $125.

b. Revenue received for scrap is to be treated as a reduction in
manufacturing cost but cannot be identified with a specific
job. A firm price is not determinable for the scrap until it is
sold. Itis sold eventually for $75 cash.

c. The production job is a special job, and the $85 received on
account for the scrap is to be treated as a reduction in
manufacturing cost. (A firm price is not determinable for the
scrap until it is sold.)

d. Only $40 cash was received for the scrap when it was sold in
the following fiscal period. (A firm price is not determinable
for the scrap until it is sold, and the amount to be received
for the scrap is to be treated as other income.)

Spoiled work
Venus, Inc., manufactures tennis clothing. During the month, the
company cut and assembled 8,000 skirts. One hundred of the
skirts did not meet specifications and were considered “sec-
onds.” Seconds are sold for $9.95 per skirt, whereas first-quality
skirts sell for $39.95. During the month, Work in Process was
charged $108,000: $36,000 for materials, $48,000 for labor, and
$24,000 for factory overhead.

Record the entries to first charge production costs for the
period and to then record the loss due to spoiled work, under
each of the following conditions:
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a. The loss due to spoiled work is spread over all jobs in the
department.

b. The loss due to spoiled work is charged to the specific job
because it is a special order.

E2-17 Defective work
David Mfg. Company manufactures an integrated transistor cir-
cuit board for repeat customers but also accepts special orders
for the same product. Job No. MS1 incurred the following unit
costs for 1,000 circuit boards manufactured:

Materials .. ... $ 6.00
Labor ..o 3.00
Factoryoverhead .......... ...ttt 2.00
Total cost per unit . ..o e $11.00

When the completed products were tested, 50 circuit boards
were found to be defective. The costs per unit of correcting the
defects follow:

1Y ==Y = = $3.00
Labor . 2.00
Factoryoverhead ......... ... 1.00

Record the journal entry for the costs to correct the defective

work:
a. If the cost of the defective work is charged to factory
overhead.

b. If the cost of the defective work is charged to the specific job.

PROBLEMS

P2-1 Economic order quantity; ordering and carrying costs.

similar to Self-Study Problem 1

Marino Company predicts that it will use 25,000 units of material
during the year. The expected daily usage is 200 units, and there
is an expected leadtime of five days and a desired safety stock of
500 units. The material is expected to cost $5 per unit. Marino
anticipates that it will cost $50 to place each order. The annual
carrying cost is $0.10 per unit.

Required:

1. Compute the order point.

2. Determine the most economical order quantity by use of the
formula.

3. Calculate the total cost of ordering and carrying at the EOQ
point.

Economic order quantity; tabular computation

Cortez Chemical, Inc., requires 20,000 gallons of material an-
nually; the cost of placing an order is $20, and the annual
carrying cost per gallon is $5.
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Required:

Determine the EOQ from potential order sizes of 300, 400, 500,
600, 700, and 800 gallons by constructing a table similar to the
one appearing on page 68.

Economic order quantity; safety stock
In P2-2, assume that the company desires a safety stock of 500
gallons.

Required:

1. Compute the average number of gallons in inventory.

2. Compute the total carrying cost.

3. Compute the total order cost. Did it differ from your answer in
P2-2 above?

Inventory costing methods
The purchases and issues of rubber gaskets (Materials Ledger
#11216) as shown in the records of HD Corporation for the
month of November follow:

Units Unit Price

Nov. 1 Beginning balance .................... 30,000 $3.00
4 Received, Rec. Report No. 112 ......... 10,000 3.10
5 Issued, Mat. Req.N0.49 ............... 30,000
8 Received, Rec. Report No. 113 ......... 50,000 3.30
15 Issued, Mat. Req. N0o.50 ............... 20,000
22 Received, Rec. Report No. 114 ......... 25,000 3.50
28 Issued, Mat. Req. No.51 ............... 30,000
Required:

1. Complete a materials ledger account similar to Figure 2-10 (the
“On Order” columns should be omitted) for each of the follow-
ing inventory costing methods, using a perpetual inventory

system:

a. FIFO

b. LIFO

c. Moving average (carrying unit prices to five decimal
places)

2. For each method, prepare a schedule that shows the total
cost of materials transferred to Work in Process and the cost
of the ending inventory.

3. If prices continue to increase, would you favor adopting the
FIFO or the LIFO method? Explain.

4. When prices continue to rise, what is the effect of FIFO versus
LIFO on the inventory balance for materials reported in the
balance sheet? Discuss.

v
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v

P2-5

P2-6

Inventory costing methods
The following transactions affecting materials occurred in
February:

Feb.1 Balance on hand, 1,200 ft @ $2.76, $3,312.00 (plastic tubing, materials
ledger account #906).

5 Issued 60 ft to production on Materials Requisition No. 108.
11 Issued 200 ft on Materials Requisition No. 210.

14 Received 800 ft from a supplier, Receiving Report No. 634, price $2.80
per ft.

15 Issued 400 ft, Materials Requisition No. 274.

16 Returned to a supplier for credit, 90 ft purchased on February 14, which
were found to be defective.

18 Received 1,000 ft, Receiving Report No. 712, price $2.83 per ft.
21 Issued 640 ft, Materials Requisition No. 318.

Required:

Record the transactions on materials ledger accounts similar to
Figure 2-10. (The “On Order” columns should be omitted.) Use
the following inventory methods, assuming the use of a perpe-
tual inventory system. Carry unit prices to four decimal places.

1. FIFO

2. LIFO

3. Moving average

Journalizing materials transactions

Milano’s Specialty Clothing, Inc., uses a job order cost system. A
partial list of the accounts being maintained by the company,
with their balances as of November 1, follows:

(7= $82,250
Materials ..ot e 29,500
WOrk in ProCeSS ...t e 27,000
Accounts payable (credit) ..........co i 21,000
Factoryoverhead ............oiiiiiiiii i none

The following transactions were completed during the month of
November:
a. Materials purchases on account during the month, $74,000.
b. Materials requisitioned during the month:
1. Direct materials, $57,000.
2. Indirect materials, $11,000.
c. Direct materials returned by factory to storeroom during the
month, $1,100.
d. Materials returned to vendors during the month prior to
payment, $2,500.
e. Payments to vendors during the month, $68,500.
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Required:
1. Prepare general journal entries for each of the transactions.
2. Post the general journal entries to T-accounts.
3. Balance the accounts and report the balances of November
30 for the following:
a. Cash
b. Materials
c. Accounts Payable

Analyzing materials and other transactions
Scarlatta’s Manufacturing Company uses a job order cost sys-

tem. The following accounts have been taken from the books of
the company:

Materials

Bal. Inventory 7,000 | b.Requisitions for month 19,000

a. Purchases for month 22,000

Work in Process

Bal. Inventory 3,600 | e.To finished goods 47,500
b. Material Requisitions 19,000
c. Direct Labor 17,000
d. Factory Overhead 12,000

Finished Goods

Bal. Inventory 11,650 | f. Cost of Goods Sold 55,000
e. Goods Finished 47,500
Required:

1. Analyze the accounts and describe in narrative form what
transactions took place. (Use the reference letters a. through
f. in your explanations and note that some accounts needed
in your explanation have been purposely omitted.)

2. List the supporting documents or forms required to record
each transaction involving the receipt or issuance of materials.

3. Determine the ending balances for Materials, Work in Pro-
cess, and Finished Goods.

Comprehensive analysis of materials accounting procedures
The following actions occurred at Sanibel Sheet Metal Company
relative to accounting for materials costs for April.

Mar. 31 The factory manager informs the storeroom keeper that for the month
of April, 2,000 sheets of aluminum are the forecasted usage. A check
of the stock shows 500 aluminum sheets, costing $23 each, on hand.
A minimum stock of 300 sheets must be maintained, and the purchas-
ing agent is notified of the need for 1,800 sheets. This quantity will
cover the April production requirements and, at the same time,
maintain the minimum inventory level.

Apr.1 After checking with a number of different vendors, the purchasing
agent orders the requested number of sheets at $25 each.
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P2-9

P2-10

6 The shipment of aluminum sheets is received, inspected, and found to
be in good condition. However, the order is short 100 sheets, which
are backordered and expected to be shipped in five days. The invoice
from the vendor covering the aluminum sheets is also received, and it
is approved for later payment.

Apr.11 The aluminum sheets that were backordered are received and
approved.

11 The vendor’s invoice for the backordered shipment is received and
approved for payment.

16 The April 6 invoice is paid, less a cash discount of 2%.

30 During the month, 1,900 sheets are issued to the factory. The com-
pany uses FIFO costing and a job order cost system.

30 The factory returns 20 unused sheets to the storeroom. The returned
sheets have a cost of $25 each.

30 Atthe end of the day, 398 sheets are on hand.

Required:
1. In tabular form, answer the following questions pertaining to
each of the preceding decisions and transactions:
a. What forms, if any, were used?
b. What journal entries, if any, were made?
c. What books of original entry, if any, were used to record
the data?
d. What subsidiary records were affected?

(Hint: To solve a. through d., use a columnar format with
columns for Date, Form, Journal Entry, Book of Original
Entry, and Subsidiary Ledger—see Figure 2-13.)

2. Calculate and show your computations for the following:
a. The materials inventory balance as of April 30.
b. The cost of materials used in production during April.

JIT and cost control

Yusane Bolts, Inc., produces 50,000 units each day, and the
average number of units in work in process is 200,000. The
average annual inventory carrying cost percentage is 25%, and
the average work in process is $1,000,000.

Required:

1. Determine the throughput time.

2. Compute the annual carrying costs.

3. If the same daily output can be achieved while reducing the
work in process by 50%, determine the new throughput time.

4. What has happened to the velocity of production in part 3?

5. Compute the annual carrying costs for part 3.

Backflush costing

similar to Self-Study Problem 2

T. Hilliary, Inc., uses backflush costing to account for its manu-
facturing costs. The trigger points for recording inventory trans-
actions are the purchase of materials, the completion of
products, and the sale of completed products.
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Required:

1.

Prepare journal entries, if needed, to account for the following
transactions.

Purchased raw materials on account, $150,000.
Requisitioned raw materials to production, $150,000.
Distributed direct labor costs, $25,000.

Incurred manufacturing overhead costs, $100,000. (Use
Various Credits for the credit part of the entry.)

e. Cost of products completed, $275,000.

f. Completed products sold for $400,000, on account.
Prepare any journal entries that would be different from the
above, if the only trigger points were the purchase of materi-
als and the sale of finished goods.

Lo T

Materials inventory shortage; returns; scrap; spoiled goods
An examination of Frosty Corporation’s records reveals the
following transactions:

a. On December 31, the physical inventory of raw material was
9,950 gallons. The book quantity, using the moving average
method, was 10,000 gal @ $0.52 per gal.

b. Production returned to the storeroom materials that cost
$775.

c. Materials valued at $770 were charged to Factory Overhead
(Repairs and Maintenance), but should have been charged to
Work in Process.

d. Defective material, purchased on account, was returned to
the vendor. The material returned cost $234, and the return
shipping charges (our cost) of $35 were paid in cash.

e. Goods sold to a customer, on account, for $5,000 (cost
$2,500) were returned because of a misunderstanding of the
quantity ordered. The customer stated that the goods re-
turned were in excess of the quantity needed.

f. Materials requisitioned totaled $22,300, of which $2,100 re-
presented supplies used.

g. Materials purchased on account totaled $25,500. Freight on
the materials purchased was $185.

h. Direct materials returned to the storeroom amounted to
$950.

i. Scrap materials sent to the storeroom were valued at an
estimated selling price of $685 and treated as a reduction in
the cost of all jobs worked on during the period.

j- Spoiled work sent to the storeroom valued at a sales price of
$60 had production costs of $200 already charged to it. The
cost of the spoilage is to be charged to the specific job
worked on during the period.

k. The scrap materials in (i) were sold for $685 cash.

Required:

Record the entries for each transaction.
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P2-12

P2-13

Spoiled goods; loss charged to factory overhead; loss charged
to job

One of the tennis racquets that Set Point manufactures is a
titanium model (Ace) that sells for $149. The cost of each Ace
consists of:

Materials .. ...t e $35
Labor . 15
Factory overhead ........ ..ottt 25
TOtal e e $75

Job 100 produced 100 Aces, of which 6 racquets were spoiled
and classified as seconds. Seconds are sold to discount stores
for $50 each.

Required:

1. Under the assumption that the loss from spoilage will be
distributed to all jobs produced during the current period, use
general journal entries to (a) record the costs of production,
(b) put spoiled goods into inventory, and (c) record the cash
sale of spoiled units.

2. Under the assumption that the loss due to spoilage will be
charged to Job 100, use general journal entries to (a) record
the costs of production, (b) put spoiled goods into inventory,
and (c) record the cash sale of spoiled units.

Spoiled goods and defective work

Torre, Inc., manufactures electrical equipment from specifications
received from customers. Job X10 was for 1,000 motors to be
used in a specially designed electrical complex. The following
costs were determined for each motor:

1Y ==Y =1 =3 $117
Labor .o 100
Factoryoverhead ......... ... ... o i ﬁ
e} - P $300

At final inspection, Torre discovered that 33 motors did not meet
the exacting specifications established by the customer. An
examination indicated that 18 motors were beyond repair and
should be sold as spoiled goods for $75 each. The remaining 15
motors, though defective, could be reconditioned as first-quality
units by the addition of $1,650 for materials, $1,500 for labor, and
$1,200 for factory overhead.

Required:

Prepare the journal entries to record the following:

1. The scrapping of the 18 motors, with the income from spoiled
goods treated as a reduction in the manufacturing cost of the
specific job.

2. The correction of the 15 defective motors, with the additional
cost charged to the specific job.
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3. The additional cost of replacing the 18 spoiled motors with
new motors.
4. The sale of the spoiled motors for $75 each.

P2-14R Review Problem for Chapters 1 and 2
Lift It, Inc., manufactures chain hoists. The raw materials inven-
tories on hand on October 1 were as follows:

CRaIN oottt et 12,000 pounds, $24,000
PUEYS e e 4,000 sets, $20,000
Bolts and taps .. ...vvviiiii s 10,000 pounds, $5,000
Steelplates ..ottt 4,000 units, $2,000
The balances in the ledger accounts on October 1 were as
follows:

CaSh oot $ 12,000

WOrk in ProCesS .. ..ot aaes 35,000

Materials .........coiiuiiiii 51,000
Prepaidinsurance ..............ciiiiiiiiiiin. 3,000

Machinery . ..... ..o 125,000

Accumulated depreciation—machinery ............. $ 10,500
Office equipment ........cooiiiiiiiiiiiiiiiiiinnns 30,000

Accumulated depreciation—office equipment ....... 4,800
Office furniture ........ ...t 20,000

Accumulated depreciation—office furniture ......... 2,500
Accountspayable .......... ... 30,000
Capital Stock . ... 182,200
Retained earnings ..........cooiiiiiiiiiiiinnnnnn 46,000

$276,000 $276,000

Transactions during October were as follows:

a. Payroll recorded during the month: direct labor, $28,000;
indirect labor, $3,000.

b. Factory supplies purchased for cash, $1,000. (Use a separate
inventory account, Factory Supplies.)

c. Materials purchased on account: chain—4,000 pounds,
$8,800; pulleys—2,000 sets, $10,200; steel plates—5,000
units, $3,000.

d. Sales on account for the month, $126,375.

e. Accounts receivable collected, $72,500.

f. Materials used during October (FIFO costing): chain, 14,000
pounds; pulleys, 4,400 sets; bolts and taps, 4,000 pounds;
steel plates, 3,800 units.

g. Payroll paid, $31,000.

h. Factory supplies on hand, October 31, $350.

i. Factory heat, light, and power costs for October, $3,000 (not
yet paid).

j. Office salaries paid, $6,000.
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k. Advertising paid, $2,000.

I. Factory superintendence paid, $1,800.

m. Expired insurance—on office equipment, $100; on factory
machinery, $300.

n. Factory rent paid, $2,000.

o. Depreciation on office equipment, $400; on office furniture,
$180; on machinery, $1,200.

p. Factory overhead charged to jobs, $11,950.

g. Work in Process, October 31, $31,000. (Hint: The difference
between the sum of the beginning balance in Work in Pro-
cess plus the total charges to it during the period less the
ending balance in Work in Process represents the cost of the
goods completed during the period.)

r. Cost of goods sold during the month, $84,250.

s. Accounts payable paid, $33,750.

Required:

1. Set up T-accounts and enter the balances as of October 1.

2. Prepare journal entries to record each of the previous
transactions.

3. Post the journal entries to the accounts, setting up any new

ledger accounts necessary. Only controlling accounts are to

be maintained; however, show the calculation for the cost of

materials used.

Prepare a statement of cost of goods manufactured for October.

Prepare an income statement.

Prepare a balance sheet showing the classifications of current

assets, plant and equipment, current liabilities, and stock-

holders’ equity.

MINI-CASE 1

Financial and Nonfinancial Aspects of Changing to JIT

Katy, Inc., manufactures “smart phones.” It is considering the implementa-

tion of a JIT system. Costs to reconfigure the production line will amount

to $200,000 annually. Estimated benefits from the change to JIT are as

follows:

® The quality advantages of JIT should reduce current rework cost of
$300,000 by 25%.

e Materials storage, handling, and insurance costs of $250,000 would be
reduced by an estimated 40%.

® Average inventory is expected to decline by 300,000 units, and the
carrying cost per unit is $0.35.

o a kA

Required:

1. What is the estimated financial advantage (disadvantage) of changing
to a JIT system?

2. Are there any nonfinancial advantages (disadvantages) of changing to
a JIT system?
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MINI-CASE 2

Changing from a Traditional System to a JIT System

In the scenario on page 91, Boston Company was trying to decide whether
or not to change from a traditional inventory system to a just-in-time (JIT)
system. The president, Teresa Francona, wanted to know whether this
change would merely affect how goods were ordered and produced, or if
it would also impact the financial health of the company, as well as the
accounting system itself. The controller, Donna Ortiz, was asked to pre-
pare a report estimating any expected cost savings and changes to the
accounting system resulting from a move to JIT.

Required:

1. What costs should be affected by the introduction of a JIT system?

2. Should Francona’s customers reap any benefits from the change to
JIT?

3. Will Ortiz have to make any changes in the way that inventory is
accounted for under a JIT system?

INTERNET EXERCISE 1

Just-in-Time Inventory Systems

Go to the text Website at http://www.cengage.com/accounting/vanderbeck
and click on the link to the following article: Benefits From Lean

and Cellular Manufacturing, by Strategos, Inc.-Consultants, Engineers,
Strategists

Required:

Read the article and answer the following questions:

1. Name some general principles for using “lean metrics.”

2. What are some materials handling benefits that result from applying
lean manufacturing principles?

3. Why do lot sizes tend to be larger in a functional manufacturing
environment?

4. How do employees benefit from a lean manufacturing environment?

5. Why is it difficult to make quality improvements in a functional
manufacturing environment?

6. How do customers benefit when their suppliers adopt lean manufac-
turing principles?


http://www.cengage.com/accounting/vanderbeck
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Accounting for Labor

Why has Toyota been much more profitable than General
Motors (GM) in recent years? Part of the explanation lies in a
comparison of total hourly labor costs. The difference does not
lie in the average hourly wage rate where the average Toyota
worker holds a slight advantage over the average GM worker—
$30 per hour versus $29.78 per hour. It is explained by the
difference in pension and health care costs for both active work-
ers and retirees that caused the total hourly labor cost in 2008 to
be, on average, $69 for a GM worker and $48 for a Toyota
worker. The United Auto Workers union has negotiated much
richer benefits over the years for GM, Ford, and Chrysler work-
ers than have been provided by nonunion, foreign automakers
in the United States, such as Toyota and Honda."

Note that filings for bankruptcy protection in 2009 by both
GM and Chrysler have helped shed some of these expensive
labor agreements, in an effort to make both companies more
competitive with their foreign rivals. For example, an article in
the July 6, 2009 Wall Street Journal discussed GM’s plan to
build its first U.S.-made compact in its Orion, Michigan plant by
2011. Relative to the labor costs at the plant, the article stated:
“The UAW agreed to allow GM to employ lower-cost workers
making $14 to $16.23 an hour, compared with the current base
wage of $28 an hour, with less-expensive benefits than tradi-
tional assembly-line personnel.”

“GM Vs. Toyota Wages and Benefits,” December 12, 2008, www.topix.com (visited
3/10/2009) and “More on Total Hourly Labor Costs: GM Vs. Toyota,” November 24,
2008, www.dailymarkets.com (visited 3/10/2009).

Learning Objectives

After studying this
chapter, you should
be able to:

Distinguish

between the
features of hourly rate
and piece-rate plans.

Specify

procedures
for controlling labor
costs.

Account for

labor costs

and payroll taxes.

Prepare

accruals for
payroll earnings and
taxes.

Account for
special prob-
lems in labor costing.


www.topix.com
www.dailymarkets.com
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How can companies control labor costs in a highly competi-
tive, global environment? What incentive wage plans can be put
in place to ensure that workers are compensated for providing
value-added activity? How should bonuses, holiday pay, and
vacation pay be accounted for? These are some of the major
issues that will be discussed in the chapter.

actory payroll costs are divided into two categories: direct labor

and indirect labor. Direct labor, also known as touch labor,

represents payroll costs traced directly to an individual job. Direct
labor costs include the wages of machinists, assemblers, and other workers
who physically convert raw materials to finished goods—thus the term
touch. For example, a painter on the production line at the Toyota plant in
Georgetown, Kentucky is a direct laborer. The cost of direct labor is
debited to Work in Process. Indirect labor consists of labor costs incurred
for a variety of jobs related to the production process but not readily
traceable to the individual jobs worked on during the period. Indirect labor
costs include the salaries and wages of the factory superintendent, super-
visors, janitors, clerks, and factory accountants who support all jobs worked
on during the period. For example, the plant manager of the Toyota
manufacturing facility is an indirect laborer. Indirect labor costs are charged
to Factory Overhead. As was mentioned in Chapter 1, robotics, illustrated
in Figure 3-1, is increasingly replacing humans on the production line. This
results in a trend of direct labor becoming a smaller percentage of total
production costs while indirect manufacturing costs such as maintenance,
depreciation, insurance, and personal property taxes on the robots are
increasing as a percentage of total product cost.

You may also think of the distinction between direct labor and indirect
labor relative to service firms. For example, auditors with a public account-
ing firm would be considered direct labor relative to the individual jobs that
they worked on, whereas the salary of the managing partner would be
indirect labor that should be allocated to all of the clients audited in
determining the total cost of servicing clients. Other examples of indirect
labor in an accounting firm would include the human resources function,
the technical support staff, and the secretarial function.

The accounting system of a manufacturer must include the following
procedures for recording payroll costs:

1. Recording the hours worked or quantity of output by employees in total
and by job, process, or department.

2. Analyzing the hours worked by employees to determine how labor time
is to be charged.

3. Charging payroll costs to jobs, processes, departments, and factory
overhead accounts.

4. Preparing the payroll, which involves computing and recording
employee gross earnings, withholdings and deductions, and net
earnings.
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Figure 3-1 The Use of Robotics in Manufacturing
(© Photodisc/Getty Images)

Wage Plans

Stacey Womack is considering the implementation of an incentive wage
plan to increase productivity in her small manufacturing plant. The
plant is nonunion, and employees have been compensated with only an
hourly rate plan. Jane Moore, Vice President-Manufacturing, is con-
cerned that the move to an incentive compensation plan will cause
direct laborers to speed up production and, thus, compromise quality.

How might Womack accomplish her goals while alleviating
Moore’s concerns? Does the compensation have to be all hourly rate
or all incentive compensation? Can incentive compensation also apply
to service businesses? These are some of the questions that will be
answered in this section of the chapter and in Mini-Case 1 at the end
of the chapter.

Employees’ wages are based on plans that have been established by
management, approved by the unions, if present, and that comply with the
regulations of governmental agencies. A manufacturer may use many varia-
tions of wage plans. This chapter covers the wage plans most frequently
encountered, including hourly rate, piece-rate, and modified wage plans.

Distinguish

between the
features of hourly rate
and piece-rate plans.
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Hourly Rate Plan

An hourly rate plan establishes a definite rate per hour for each employee.
An employee’s wages are computed by multiplying the number of hours
worked in the payroll period by the established rate per hour. The hourly
rate plan is widely used and is simple to apply. Critics argue that it provides
no incentive for the employee to maintain or achieve a high level of
productivity. An employee is paid for merely “being on the job” for an
established period of time. The plan gives no extra recognition or reward
for doing more than the minimum required of the position. Proponents of
the plan argue that because productivity is not an important factor of such a
plan, employees will not be tempted to sacrifice the quality of the product
by speeding up production to earn a higher wage. Productivity is measured
as the amount of output per hour of work. In the 12 months ended
December 2008, worker productivity in manufacturing increased 2.8% over
the previous 12-month period—the nation’s largest productivity increase
since 2003.”

To illustrate the hourly rate plan, assume that an employee earns $15 per
hour and works 40 hours per week. The employee’s gross earnings would be
$600 (40 x $15 per hour).

Piece-Rate Plan

A company that gives a high priority to the quantity produced by each
worker should consider using an incentive wage plan, such as a piece-rate
plan, that bases earnings on the employee’s quantity of production. To
illustrate, assume that a machine operator will earn $0.30 for each part (or
“piece”) finished. If the operator finishes 2,200 parts in a week, he or she
will earn $660 ($0.30 x 2,200 parts). The plan provides an incentive for
employees to produce a high level of output, thereby maximizing their
earnings and also increasing the company’s revenue. However, a serious
shortcoming of such plans is that they may encourage employees to
sacrifice quality in order to maximize their earnings, unless the plan is based
on only the production of good units. Also, piece rates are not appropriate
if machines, rather than people, control production speed.

Modified Wage Plans

Modified wage plans combine some features of the hourly rate and piece-
rate plans. An example of a modified wage plan would be to set a base
hourly wage that the company will pay if an employee does not attain
an established quota of production. If the established quota is exceeded, an
additional payment per piece would be added to the wage base. This type
of plan rewards high-performing employees and directs management’s
attention to employees unable to meet the established quotas.

2 U.S. worker productivity rose 2.8% in 2008 (according to figures released by the Labor
Department), www.bloomberg.com (visited March 2, 2009).
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Labor-management negotiations create many variations of the hourly
rate and piece-rate plans. These variations occur because management
wishes to minimize costs and maximize profits, while labor attempts to
maximize employee earnings. To illustrate a modified wage plan, assume
that an employee earns $15 per hour for up to 400 units of production per
day. The employee who produces more than 400 units per day will receive
an additional piece rate of $0.30 per unit. When the employee produces
fewer than 400 units, the difference, referred to as a make-up guarantee,
will be charged to Factory Overhead rather than to Work in Process
because it represents the cost of inefficient production, rather than a
necessary cost of the specific jobs worked on.

Assume that an employee’s production and earnings for one week are as
follows:

Pieces  Earnings Earnings
Hours  Finished @ $15 @ $0.30 Make-Up Payroll
Worked (Quota 400) per Hour per Unit Guarantee Earnings

Mon. ........... 8 400 $120 $120 $120
Tues. ........... 8 360 120 108 $12 120
Wed. .....oonnn 8 420 120 126 126
Thurs. .......... 8 450 120 135 135
Fri. oo 8 340 120 102 18 120

40 $600 $691 $30 $621

Note that the employee’s daily earnings are the larger of the amounts in
column (3) or column (4). The employee earned $591 for the week on a
piece-rate basis, but the daily guarantee of $120 per day compensated for
the days when the employee did not reach the quota. A make-up guarantee
of $30 is charged to Factory Overhead because the employee did not meet
the quota on Tuesday ($12) and Friday ($18). The payroll distribution for
the week would be as follows:

WOrK in PrOCESS ..t e e 591
Factory Overhead ... 30
Payroll e 621

Distributed payroll.

If the number of pieces finished depends on a group effort, then a single
incentive plan for the group would be appropriate. In recent years, U.S.
manufacturers have adopted the concept of production work teams,
where output is dependent on contributions made by all members of the
work crew or department. The wages may be computed in a manner similar
to the previous illustration, except that all members of the group would
share the piece-rate bonus.
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Specify

procedures
for controlling labor
costs.

Incentive compensation plans are not limited to manufacturing work-
ers. Salespersons in service businesses often are paid on a commission or
salary-plus-commission basis. Managers and other employees may also
participate in incentive wage plans. For example, at the restaurant chain
P. F. Chang’s, “restaurant general managers and chefs are eligible to
receive monthly incentive payments based upon the profitability of the
restaurant, as well as participate in an incentive program that rewards long-
term improvements in the operating performance of the restaurant.”

Controlling Labor Cost

The timekeeping and payroll departments have the responsibility of main-
taining labor records. The timekeeping and payroll functions may be
established as separate departments or organized as subdivisions of a single
department. Increasingly, automated timekeeping technology has replaced
“timekeeping” as a separate department. For example, many companies
issue magnetic cards to direct laborers who use them to “log on” and “log
off” to specific job assignments. They slide the card through a magnetic
card reader connected to a remote computer terminal, much as you would
do to pay for your groceries at the supermarket. The computer sends this
labor time information to the accounting department for preparation of the
payroll and distribution of labor costs to the appropriate jobs.

The payroll department, or payroll function within the accounting
department, uses the labor time records, whether manually or electronically
generated, to compute each employee’s gross earnings, the amount of with-
holdings and deductions, and the net earnings to be paid to the employee.
The payroll function includes completing and maintaining the payroll
records, the employees’ earnings records, and the payroll summaries.

Labor Time Records

The labor time record, illustrated in Figure 3-2, shows the employee’s
time spent on each job, as well as the time spent as indirect labor on
machine repair. Given the magnetic card-reading technology mentioned
earlier, the time record typically takes the form of a computer file. None-
theless, a production supervisor should review the labor hours recorded
on the time record for accuracy, because the time record is the source
document for allocating the cost of labor to jobs or departments in the job
cost ledger and factory overhead ledger, as shown by the arrows to the job
cost sheets in Figure 3-2.

The employer must compensate the employee for the time spent on
assigned jobs. When time is not fully utilized, the employer suffers a loss
just as if a theft of some tangible good had occurred. Therefore, if time
spent in the factory has been unproductive, the idle time, along with the
reason for it, should be recorded and charged to Factory Overhead. Just as

3 P.F. Chang’s China Bistro, Inc., 2007 Annual Report.
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Figure 3-2 Labor Time Record

Record No: LTR 126

Employee Name: Ira Weiss

Employee No. 174-03-9273

Employee Classification: Grade 1 Assembler
Hourly Rate: $15

Week: Feb. 10-16

129

Job No. Su M Tu W Th F Sa Total
402 0 7 5 0 0 0.0 0 12.0
— 437 0 8 6.5 0 23.5
Machine
Repair 0 1 0 2 0 10 0 4.0
Total 0 8 8 8 8 75 0 39.5
Supervisor: L. Verst
Date: February 16, 2011
JOB COST SHEETS
Job 402 Job 437
Direct materials............... $xxx Direct materials............................$xxx
»| Direct labor (23.5 hrs.x $15)........352.50
»| Direct labor (12 hrs. X $15) 180 Factory overhead..... (XXX
Factory overhead XXX

the make-up guarantee discussed earlier was charged to Factory Overhead
because it did not add value to any specific jobs, the unproductive idle time
spent in the factory should also be charged to Factory Overhead.

Payroll Function

The payroll function’s primary responsibility is to compute the employees’
wages and salaries. It involves combining the daily wages, determining the
total earnings, and computing deductions and withholdings for each
employee. Payroll is often a function within a single accounting depart-
ment, as opposed to being a separate department. Also, many companies
now outsource their payroll function to payroll preparation services such as
ADP or Paychex, Inc.

The department must maintain current information concerning regula-
tory requirements regarding wages and salaries because a specified amount
of the employee’s wages are subject to social security (FICA) and income
tax deductions. Additional deductions, approved by the employee, can
be taken for group insurance premiums, union dues, contributions to a tax-
sheltered annuity, and so on.

Payroll Records. Forms used to record earnings information may vary
considerably from company to company; however, all forms possess some
common characteristics. The payroll record shown in Figure 3-3, for the
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Figure 3-3 Payroll Record
A [ B [Cc] D E F G | H T
]
| 2 | For Period Ending 2/16/2011 Earnings
| 3 | Employee No. of Regular Overtime Total
| 4 | Name No. M/s  Allow. Rate Hours  Amount Hours Amount Earnings
| 5 | Donovan, F 123-45-9876 M 0 14.00 40.0 560.00 0 00.00 560.00
| 6 | Fry,R. 987-65-1234 M 2 16.00 40.0 640.00 2 48.00 688.00
| 7 | Weiss . 174-03-9273 S 1 15.00 39.5 592.50 0 00.00 592.50
| 8 | 1,792.50 4800  _1,840.50
9
| 10 | Withholdings Deductions Net Pay
|11  FICA FICA Income Taxes Health Check Check
| 12| Earnings Tax Federal State Local Insurance Other No. Amount
| 18|  560.00 44.80 84.00  28.00 5.60 40.00 8441 357.60
| 14| 688.00 55.04 103.20  34.00 6.88 40.00  5000Repayadvance 8442 398.88
| 16| _ 59250 47.40 88.88  29.62 5.93 40.00 8443 380.67
| 16 | 1,840.50 147.24 276.08 91.62  18.41 120.00 1,137.15
17

period ending February 16, provides typical information. It assembles and
summarizes each period’s payroll data and serves as a subsidiary record for
the preparation of a general journal entry. For example, the entry to record
the payroll data in Figure 3-3 would be as shown below.

Payroll o 1,840.50
FICA Tax Payable ...... ...t iiiieieens 147.24
Employees Income TaxPayable ................cooiiiiit. 386.11
Health Insurance Payable ............. ... .. i 120.00
Employee Receivable ... 50.00
Wages Payable ... 1,137.15

Recorded payroll liability

Note that the distribution of the gross payroll between Work in Process
(for direct labor) and Factory Overhead (for indirect labor) will be illu-
strated in the next section. Also note that a prior cash advance was deducted
from the paycheck this period, reducing the asset account Employee
Receivable.

Employees’ Earnings Records. In addition to the payroll record, payroll keeps
a record of the earnings for each employee. Figure 3-4 shows an employee
earnings record. This cumulative record of employee earnings is needed
to compute the amount of employee earnings subject to FICA and other
payroll taxes. It also serves as the basis for reporting payroll information to
governmental agencies, such as individual employee earnings to the Social
Security Administration and Wage and Tax Statements (Form W-2) to
employees for the purpose of preparing their individual tax returns.

Payment of Net Earnings. The accounting department sends the payroll
record (Figure 3-3) to the treasurer’s office, which is responsible for making
the payments to the employees. The earnings usually are paid by check.



Figure 3-4 Employee Earnings Record

Employee Name: Ira Weiss Social Security No.: 174-03-9273 02/16/2011
Mar. St.: S No. Allow.:1 Sex:M  Department: Grinding Occupation: Machinist  Date of Birth: 4/4/57
Period Date Regular Overtime Total FICA Income Taxes Health Check
No. 2011 Rate Hours  Amount Hours Amount Earings Tax Federal State Local Ins Other No. Amount
1 1/05 14.40 40 576.00 576.00 43.20 86.40 28.80 5.76  40.00 7971 371.84
W\/W\_/\/‘\_/
7 2/16 15.00 395 592.50 592.50 47.40 88.88  29.62 593  40.00 8443 380.67

I N - - NG NG N NG
\/W\/W\/_\/

QtrTtl 4096.00 306.00 4402.00 330.15 660.30 220.10 44.02 280.00 50.00 281743
YriTtl 4096.00 306.00 4402.00 330.15 660.30 220.10 44.02 280.00 50.00 281743

loqeT Jo) Bununoooy - ¢ Jerdeyn

LEL
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Account for
labor costs
and payroll taxes.

A check for the total amount to be paid is drawn to create a special payroll
fund from which the employees will be paid. The special account is used
only for payroll, and the individual payroll checks, when cashed, are
charged to the special account. A new payroll account may be established
for each payroll period, numbering the accounts sequentially. The checks
drawn for each payroll period can then be identified as belonging to a
specific payroll period. This system facilitates the reconciliation of bank
statements. The entry to record the payment of net pay to employees for
the period ending February 16, 2011, would be as follows:

Wages Payable ....... ... e 1,137.15
Cash .o 1,137.15

Paid employees

In the rare instance where employees are paid cash, a check is cashed for
the total amount of net earnings. The cash is then divided into amounts earned
by individual employees. These cash amounts are placed in envelopes and
distributed to the employees. The employee’s receipt or signature acknowl-
edges the payment. Most employers now allow employees to authorize the
direct electronic deposit of their net pay to their checking accounts.

Recall and Review 1

An employee earns $20 per hour for up to 200 units of production per day. An
employee who produces more than 200 units per day receives an additional
piece rate of $.50 per unit. Assume that an employee worked eight hours per
day with the following unit production for the week: Monday, 200; Tuesday,
175; Wednesday, 225; Thursday, 250; and Friday, 150. Calculate the employ-
ee’s gross earnings for the week. $_

(After working this exercise, see page 149 for the solution.)

You should now be able to work the following:
Questions 1-8; Exercises 3-1to 3-3; Problems 3-1 and 3-2; and Mini-Case 1.

Accounting for Labor Costs and Employers’
Payroll Taxes

For all regular hourly employees, the hours worked should be recorded on
a labor time record. The payroll department enters pay rates and gross
earnings and forwards the reports to accounting. Cost accountants examine
the labor time records and charge the labor costs to the appropriate jobs or
department and to factory overhead. This analysis of labor costs is recorded
on a labor cost summary (Figure 3-5) that summarizes the direct labor
and indirect labor charges to a department for the period.
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Figure 3-5 Labor Cost Summary
LABOR COST SUMMARY
Dept. Grinding Month Ending May 31, 2011
Dr. Dr.
Work in Progress Factory Overhead Cr.
Date (Direct labor-regular (Indirect labor and Payroll
time) overtime premium) (Total)
5/14 11,050|00 1,950|00 13,000|00
5/28 13,000{00 2,600 |00 15,600| 00
5/31 3,900/ 00 780(00 4,680/ 00
Totals 27,950(00 5,330 |00 33,280]00

Salaried employees, such as department supervisors, are often not
required to prepare labor time records. Payroll sends a list of salaried
employees to accounting showing the names of employees, the nature of
work performed, and the salaries. The accounting department records the
earnings on the labor cost summary and in factory overhead ledger
accounts, because the salaried factory employees are supervisors and other
factory managers who do not physically convert the raw materials to
finished goods, and therefore their salaries are indirect labor.

The labor cost summary becomes the source for making a general journal
entry, shown below, to distribute payroll to the appropriate accounts.

WOrKin ProCesSs . ..ovviii i et e 27,950
FactoryOverhead ...ttt 5,330
Payroll .. e 33,280

Distributed payroll

The entry is then posted to the control accounts, Work in Process and
Factory Overhead, in the general ledger. The labor time records have been
used to record the labor costs in both the subsidiary job cost ledger and
factory overhead ledger, as well as in the labor cost summary. Therefore,
the debit to the work in process control account must equal the total direct
labor cost charged to the individual jobs, and the debit to the factory
overhead control account must equal the total indirect labor costs recorded
in the factory overhead ledger. The flow of costs to and from the labor cost
summary is illustrated in Figure 3-6.

In preparing the labor cost summary from the labor time records, any
overtime must be separated from an employee’s regular time because the
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Figure 3-6 Flow of Costs from Subsidiary Records to General Ledger

Labor Time Records

Y

Job Cost Factory Overhead éabor Cost
ummary

Ledger Ledger (Direct and Indirect

(Direct Labor) (Indirect Labor) Labor)

—

General Journal
and General Ledger
(Work in Process—Direct Labor
Factory Overhead—Indirect Labor)

accounting treatment may be different for each type of pay. Regular time
worked by direct laborers is charged to Work in Process. Overtime pay
may be charged to Work in Process, to Factory Overhead, or allocated
partly to Work in Process and partly to Factory Overhead. Overtime
distribution depends on the conditions creating the need for overtime hours
as the following explains.

If an employee works beyond the regularly scheduled time but is paid
at the regular hourly rate, the extra pay is called overtime pay. If an
additional rate is allowed for the extra hours worked, the additional
rate earned is referred to as an overtime premium. The premium pay
rate is added to the employee’s regular rate for the additional hours worked.
The premium rate is frequently one-half the regular rate, resulting in a
total hourly rate for overtime that is 150% of the regular rate. Under
these circumstances, overtime pay is often referred to as “time-and-a-half”
pay. In some cases, such as work done on Sundays and holidays, the
overtime premium may be equal to the regular rate, resulting in “double-
time” pay.

To illustrate how a payroll is computed where an overtime premium
is a factor, assume that an employee regularly earns $15 per hour for an
8-hour day. If called upon to work more than 8 hours in a working day, the
company pays time-and-a-half for overtime hours. Assuming that the
employee works 12 hours on Monday, the earnings would be computed as
follows:

Direct labor—8 hours @ $15 ... $120
Overtime wages:

Direct labor—4 hours @ $15 ... ... ...t 60

Factory overhead (overtime premium)—4 hours @ $7.50 ....... 30 _90

Total EarNINGS ..ttt t ittt e e e $210
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Work in Process would be charged with the direct labor cost of $180
($120 + $60), earned at the regular rate of $15 per hour. The additional
rate of $7.50 was used to compute the $30 cost of the overtime premium,
which was charged to Factory Overhead because the job worked on during
the overtime period was a result of the random scheduling of jobs. By
charging the overtime premium to the factory overhead account, all jobs
worked on during the period share the cost of overtime premiums paid. If
an individual job contract stipulated that it was a rush order and the
overtime premium resulted from the time limitation in the contract, it
would be appropriate to charge the premium pay to Work in Process for
the specific job worked on during the overtime period instead of to a
factory overhead account.

Employers’ Payroll Taxes

Payroll taxes imposed on employers include social security tax and federal
and state unemployment taxes. Employers must periodically report and pay
the taxes to the appropriate government agencies. Employers who fail to
file required reports or pay taxes due are subject to civil and, in some cases,
criminal penalties.

The Federal Insurance Contributions Act (FICA) requires employ-
ers to pay social security taxes on wages and salaries equal to the amount
withheld from employees’ earnings. The employers and employees, there-
fore, share equally in the cost of the social security program. FICA includes
a tax to finance the Federal Old Age, Survivors, and Disability Insurance
program (OASDI) and the Medicare program. The legislation that governs
FICA is frequently amended. These amendments change the wage base sub-
ject to FICA and the percentage rate of tax to be charged. For example, in
1980 the tax rate for the employer was 6.13% and the wage base was
$25,900. For 2009, the FICA tax rate was 7.65% on the first $106,800 in
annual earnings; earnings beyond $106,800 were taxed 1.45% for Medicare.
(Due to the uncertainty that surrounds both the rate and the base wage, an
arbitrary FICA tax rate of 8% will be applied to the first $100,000 of
earnings in all discussions, examples, and problems in this text. Earnings
beyond $100,000 will not be taxed. The selected arbitrary rate and wage
base will simplify the tax calculations related to FICA, but they are not
predictive of future legislation that may alter the social security system.)

The Federal Unemployment Tax Act (FUTA) requires employers to
pay an established rate of tax on wages and salaries to provide for compensa-
tion to employees if they are laid off from their regular employment. For
2009, employers were subject to a tax of 6.2%, which may be reduced to
0.8% for credits for state unemployment compensation tax, on the first
$7,000 of wages or salaries paid to each employee during the calendar year.

Unemployment benefits, however, are actually paid by individual states
and not the federal government, which merely administers the program. As of
2009, the maximum state rate recognized by the federal unemployment system
was 5.4% of the first $7,000 of each employee’s annual earnings, which goes
to the state government to accumulate funds for paying unemployment
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compensation. Each state has its own unemployment tax laws, although
such laws must conform to certain requirements established under FUTA.
Both tax rates and wage bases vary among states, and the actual amount of
combined federal and state unemployment taxes paid depends on a number
of factors, including an experience rating for an employer who provides
steady employment that may result in a state rate substantially below the
5.4% federal credit maximum. For example, the state of Texas has a taxable
wage base of $9,000 and a maximum and minimum tax rate of 6.26% and
0.26%, respectively. (Because of the variation among states and because
FUTA taxes are subject to amendments, the examples, exercises, and
problems in the text will assume a 4% rate for state unemployment taxes
and a 1% rate for federal unemployment taxes. These tax rates will be
applied to the first $8,000 of an employee’s annual earnings.)

The employer’s payroll taxes are directly related to the costs of direct
labor and indirect labor, and theoretically should be charged to these
categories of labor cost. However, due to the additional expense and time such
allocations would require, it is usually more practical to record all factory-
related payroll taxes as factory overhead. The entry to record the payroll taxes
for the payroll in Figure 3-3 (page 130), assuming that no employee had
exceeded the maximum for unemployment taxes, would be as follows:

FactoryOverhead ...........c.ccoiiiiiiiiiiiiiiii i 239.27
FICATax Payable .......... e 147.24
Federal Unemployment Tax Payable ........................... 18.41%
State Unemployment Tax Payable ......................coouue. 73.62%*

Recognized payroll taxes.

*$1,840.50 x 0.01
*%$1,840.50 x 0.04

lllustration of Accounting for Labor Costs
Magnum Manufacturing Company pays employees every two weeks. Mon-
day, May 1, is the beginning of a new payroll period. The company
maintains the following records:

Payroll record

Employee earnings records

General journal

General ledger

Job cost ledger

Factory overhead ledger

Magnum uses the following general ledger accounts in accounting for labor
costs:

Cash

Work in Process



Wages Payable

FICA Tax Payable

Employees Income Tax Payable
Federal Unemployment Tax Payable
State Unemployment Tax Payable
Health Insurance Premiums Payable
Payroll

Factory Overhead

Sales Salaries

Administrative Salaries

Payroll Tax Expense—Sales Salaries

Payroll Tax Expense—Administrative Salaries

Chapter 3 — Accounting for Labor

Applicable withholding and payroll tax rates and wage bases follow:

Annual Wages/

Rates
Employee Employer
Withholdings Payroll Taxes
Federal incometax ................ Graduated*
FICA . 8% 8%
Federal unemployment ............ 1%
State unemployment .............. 4%

Salaries Sub-
ject to Tax

100%
$100,000
$ 8,000
$ 8,000

*Federal income tax withholdings are determined from tables. State and local income taxes

are not shown in this example.

The following payroll summary is prepared by the payroll department

and forwarded to accounting for recording:

Payroll Summary
For the Period May 1-14

Factory
Employees

Gross earnings ........coeeueiei... $100,000
Withholdings and deductions:

FICAtax ......oovviiiiiiinnnn.. $ 8,000

Incometax ..........c.cooviiinn... 11,250

Health insurance premiums .. .... 2,100

Total v $ 21,350

Sales and
Administrative
Employees
$30,000

Total
$130,000

$ 10,400
14,750
2,800

$ 27,950

$102,050
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After the data are verified, a general journal entry records the payroll:

(A) Payroll ... 130,000
FICATaxPayable ........... . 10,400
Employees Income Tax Payable ....................... 14,750
Health Insurance Premiums Payable ................... 2,800
WagesPayable ............. .. 102,050

Incurred payroll for period ended May 14

To record the payment of the net earnings to employees, the following
entry must be made:
(B) WagesPayable ... 102,050
SN+ttt 102,050
Paid payroll for period ended May 14

The schedule of earnings and payroll taxes shown below provides the
information necessary to distribute the total payroll of $130,000 to the appro-
priate accounts and to record the employer’s payroll taxes for the period.

Schedule of Earnings and Payroll Taxes
For Payroll Period May 1-14

Unemployment

Taxes

Total
Gross FICA Federal State Payroll
Nonfactory Employees Earnings 8% 1% 4% Taxes
Sales ..., $20,000 $1,600 $200 $ 800 $2,600
Administrative ........... 10,000 800 100 400 1,300
$30,000 $ 2,400 $300 $1,200 $3,900

Factory Employees

Direct labor:

Regular ............... $ 85,000 $ 6,800 $ 850 $3,400 $11,050
Overtime premium . . . . 10,000 800 100 400 1,300
Indirect labor ............ 5,000 400 50 200 650
$100,000 $ 8,000 $1,000 $4,000 $13,000
Total .oovviiiiiiiin $130,000 $10,400 $1,300 $5,200 $16,900

The distribution of the payroll and the employer’s payroll taxes are
recorded as follows:

(C) Workin Process 85,000
FactoryOverhead ...........cccoiiiiiiiii ... 15,000*
SalesSalaries ...t 20,000
Administrative Salaries ..........coiiiiiiiii i 10,000

Payroll ... e 130,000

Distributed payroll for period ended May 14
*Qvertime premium ($10,000) + Indirect factory labor ($5,000)
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(D) Factory Overhead .........ouiiiiie i 13,000%**

Payroll Tax Expense—Sales Salaries ............................. 2,600%**

Payroll Tax Expense—Administrative Salaries .................... 1,300%***
FICATax Payable .......c..uuuuuiiiiiiiiiii i 10,400
Federal Unemployment Tax Payable ........................... 1,300

5,200

State Unemployment Tax Payable .............. ... .. .. ...
Recognized employer’s payroll taxes for period ended May 14

**F|CA ($8,000) + FUTA ($1,000) + SUTA ($4,000)
*#**E|CA ($1,600) + FUTA ($200) + SUTA ($800)
****E|CA ($800) + FUTA ($100) + SUTA ($400)

The general ledger accounts that reflect the entries related to the
May 1-14 payroll period follow, assuming a beginning cash balance of
$250,000:

Cash Work in Process
May 1 250,000 |(B) 102,050 (C) 85,000
Wages Payable FICA Tax Payable
(B) 102,050 | (A) 102,050 (A) 10,400
(D) 10,400
Employees Income Tax Payable Federal Unemployment Tax Payable
‘ (A) 14,750 ‘ (D) 1,300
State Unemployment Tax Payable Health Insurance Premiums Payable
‘ (D) 5,200 ‘ (A) 2,800
Payroll Factory Overhead
(A) 130,000 | (C) 130,000 (C) 15,000
(D) 13,000
Sales Salaries Administrative Salaries
(C) 20,000 ‘ (C) 10,000 ‘
Payroll Tax Expense—Sales Salaries Payroll Tax Expense—Admin. Salaries

(D) 2,600 (D) 1,300
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The next payroll period is May 15 to May 28. At the end of the two-

week period, the following schedule for payroll is prepared:

Payroll Summary
For the Period May 15-28

Sales and
Factory Administrative

Employees Employees

GrossS €arnings ........oovveeeennnnnnnn $120,000 $30,000
Withholdings and deductions:

(07N - D $ 9,600 $ 2,400
Incometax ........coiiiiiiiiin. 13,000 3,500
Health insurance premiums .......... 2,300 700
Total oo $ 24,900 $ 6,600
Netearnings ..........ccovviiiiiiinnn... $ 95,100 $23,400

Total
$150,000

$ 12,000
16,500
3,000
$ 31,500

$118,500

The payroll data are verified, and a general journal entry is prepared as

shown below.

(E)  Payroll ... e 150,000
FICATaxPayable ............cciiiiiiiiiiiiiiiiiiiinns
Employees Income Tax Payable .......................
Health Insurance Premiums Payable ...................
WagesPayable ......... ... i i
Incurred payroll for period ending May 28

12,000
16,500
3,000
118,500

The payment of the net earnings to employees requires the following

entry:
(F) WagesPayable ...............ciiiiiiiiii i 118,500

Paid payroll for period ended May 28

118,500

The schedule of earnings and payroll taxes provides the information
necessary to distribute the total payroll of $150,000 to the appropriate

accounts and to record the employer’s payroll taxes for the period.

Schedule of Earnings and Payroll Taxes
For Payroll Period May 15-28

Unemployment

Taxes
Total
Gross FICA Federal State Payroll
Nonfactory Employees Earnings 8% 1% 4% Taxes
Sales ... $20,000 $1,600 $200 $ 800 $2,600
Administrative ............. 10,000 800 100 400 1,300
$30,000 $2,400 $300 $1,200 $3,900
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Factory Employees

Direct labor:
Regular .................. $100,000 $ 8,000 $1,000 $4,000 $13,000
Overtime premium ....... 12,000 960 120 480 1,560
Indirectlabor ............... 8,000 640 80 320 1,040
$120,000 $ 9,600 $1,200 $4,800 $15,600
Total ..o $150,000 $12,000 $1,500 $6,000 $19,500

The distribution of the payroll and the employer’s payroll taxes are
recorded as follows:

(G) WOrkin ProCess .. .....uuuuniit i 100,000
Factory Overhead ..............o it s 20,000*
Sales Salaries ... 20,000
Administrative Salaries ... 10,000
Payroll .. e 150,000
Distributed payroll for period ended May 28
*Qvertime premium ($12,000) + Indirect factory labor ($8,000)
(H) Factory Overhead .......... ..o iiiieeeean 15,600
Payroll Tax Expense—Sales Salaries ...............ccooviiinn... 2,600
Payroll Tax Expense—Administrative Salaries .................... 1,300
FICATax Payable .........ooiiii e 12,000
Federal Unemployment Tax Payable ........................... 1,500
State Unemployment Tax Payable ..................ccooiiinn.. 6,000

Recognized employer’s payroll taxes for period ended May 28

Payroll Accrual

When the financial statement date does not coincide with the ending
date for a payroll period, an accrual for payroll earnings and payroll
tax expense should be made. The accrual computations will not include
the employees’ withholdings because they do not affect the employer’s
income or total liabilities to be reported. However, the employer’s payroll
taxes are accrued to avoid understating the expenses and liabilities for the
period.

The next two-week payroll period for Magnum Manufacturing Com-
pany begins on May 29 and ends June 11. However, the financial state-
ments to be prepared for May require an accrual of payroll earnings and
taxes for the period May 29-31. The employee earnings and the payroll
taxes for the accrual period are shown here, followed by the journal entries
to record and distribute the accrued payroll and to record the employer’s
payroll taxes.

Prepare

accruals for
payroll earnings and
taxes.
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Schedule of Earnings and Payroll Taxes
For Payroll Period May 29-31

Unemployment Taxes
Total
Gross FICA Federal State Payroll
Nonfactory Employees Earnings 8% 1% 4% Taxes
Sales ...t $6,000 $480 $60 $240 $ 780
Administrative ............. 3,000 240 30 120 390
$9,000  $720 $90 $360  $1,170
Factory Employees
Direct labor:
Regular .................. $30,000 $2,400 $300 $1,200 $3,900
Overtime premium ....... 4,000 320 40 160 520
Indirectlabor ............... 2,000 160 20 80 260
$36,000 $2,880 $360 $1,440 $4,680
Total ..o $45,000 $3,600 $450 $1,800 $5,850
(1) Payroll ..o e 45,000
Wages Payable .......... .. o i 45,000
Incurred payroll for May 29-31
(J) Workin Process .......ccvviiiiiiiiii i 30,000
Factory Overhead ...t 6,000*
Sales Salaries ... ... 6,000
Administrative Salaries ...t 3,000
Payroll ... 45,000
Distributed payroll for period May 29-31
*Qvertime premium ($4,000) + Indirect labor ($2,000)
(K) FactoryOverhead ..........ccoiiiiiiiiiiii i 4,680
Payroll Tax Expense—Sales Salaries ..................... 780
Payroll Tax Expense—Administrative Salaries ............ 390
FICATax Payable ........ ...t 3,600
Federal Unemployment Tax Payable ................... 450
State Unemployment Tax Payable ..................... 1,800

Recognized employer’s payroll taxes for period May 29-31

Before June transactions are recorded, the entry for accruing payroll
should be reversed:

(L) WagesPayable .........cooviiiiiii i s 45,000
Payroll ... e 45,000

Reversed May 31 adjusting entry for accrued payroll

The amount earned by the employees during the May 29-31 period is a
portion of the total costs and expenses for production, sales, and
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administration for the month of May. However, the employees will not be
paid until June 11 for the payroll period from May 29 to June 11. The
credit balance in the payroll account, created by the reversing entry, will
assure that only the payroll costs accumulated during the June 1 to June 11
period will be included in the June production, sales, and administrative
costs. The ledger accounts would appear, as follows, after posting all of the

preceding entries:

Cash Work in Process
May 1 250,000 | (B) 102,050 (C) 85,000
(F) 118,500 (G) 100,000
220,550 (J) 30,000
29,450 215,000
Wages Payable FICA Tax Payable
(B) 102,050 | (A) 102,050 (A) 10,400
(F) 118,500 | (E) 118,500 (D) 10,400
(L) (reversing) 45,000 | (I) 45,000 (E) 12,000
(H) 12,000
(K) 3,600
48,400

Employees Income Tax Payable

Federal Unemployment Tax Payable

(A)
(E)

14,750
16,500
31,250

State Unemployment Tax Payable

(D)
(H)
(K)

1,300
1,500

450
3,250

Health Insurance Premiums Payable

(D) 5,200 (A) 2,800

(H) 6,000 (E) 3,000

(K) 1,800 5,800

13,000
Payroll Factory Overhead

(A) 130,000 | (C) 130,000 (C) 15,000
(E) 150,000 | (G) 150,000 (D) 13,000
] 45,000 | (J) 45,000 (G) 20,000
325,000 | (L) (reversing) 45,000 (H) 15,600
370,000 (J) 6,000
45,000 (K) 4,680

74,280
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Account for
special prob-
lems in labor costing.

Sales Salaries Administrative Salaries
(C) 20,000 (C) 10,000
(G) 20,000 (G) 10,000
(J) 6,000 (J) 3,000

46,000 23,000

Payroll Tax Expense—

Payroll Tax Expense—Sales Salaries Administrative Salaries
(D) 2,600 (D) 1,300
(H) 2,600 (H) 1,300
(K) 780 (K) 390
5,980 2,990

mployees of Dilbert Mfg. Co.
labor cost summary and the
ries, are classified as follows:

............... $312,563

............... 81,060
................ 70,100
............... 86,250
............... $549,973

ges earned during April.

that will be imposed on the
ive employees with combined
ed $8,000 in earnings prior to

he solution.)

You should now be able to work the following:

Questions 9-16; Exercises 3-4 to 3-11; Problems 3-3 to 3-10; and
Self-Study Problem 1.

Special Labor Cost Problems

An employer may be required to account for a variety of labor-related costs
that do not fall into the normal routine of accounting for payroll costs.
These special costs may include shift premiums, pensions (such as employer
contributions to a 401k plan), bonuses, and vacation and holiday pay. If
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encountered, the employer should systematically record and recognize each
of these costs related to manufacturing labor as costs of the production
process. Some companies identify the fringe benefits of direct laborers with
the specific job being worked on (Work in Process), while others allocate
the fringe benefits to all jobs worked on during the period (Factory Over-
head). It is theoretically more correct to trace the fringe benefit costs to the
specific jobs because, if highly paid workers with their higher fringe benefits
are required for a certain job, that job should also bear a greater amount of
fringe benefit costs. In practice, however, fringe benefits more often than
not are charged to Factory Overhead and spread over all jobs worked
during the period.

Shift Premium

A work shift is defined as a regularly scheduled work period for a
designated number of hours. If a company divides each workday into two
or three 8-hour shifts, the employees working on shifts other than the
regular daytime shift may receive additional pay, called a shift premium.
For example, assume that a manufacturer operates three shifts: day shift,
8 AM. to 4 p.M.; evening or “swing” shift, 4 p.M. to midnight; night or
“graveyard” shift, midnight to 8 A.m. The company pays an additional $1.00
per hour to employees who work the “swing” shift and an additional $1.50
per hour to workers on the “graveyard” shift. The additional payroll costs
for the shift premiums do not increase the productivity of the shifts, but are
paid because of the social and other lifestyle adjustments required of the
late-shift workers. The “other-than-normal” sleep and work schedules
deprive the workers from participating in many established social activities
and routines. The shift premiums are designed to attract workers to the
later, less desirable shifts scheduled by a company. In reality, even though
later shift workers are paid at higher rates, the productivity level of the day
workers usually exceeds the productivity of the higher paid, late-shift
employees due to the difficult adjustment to working other-than-normal
daytime hours. To avoid a distortion in costing jobs depending on the time
of day that they are worked on, shift premiums are usually charged to
Factory Overhead and allocated to all jobs worked on during the period,
regardless of the shift on which they happened to be produced.

Employee Pension Costs

Pension costs originate from an agreement between a company and its
employee group, by which the company promises to provide income to
employees after they retire. In what is called a defined benefit plan, the
amount of pension benefits paid to a retired employee is commonly based
on the employee’s past level of earnings and length of service with the
company. A defined contribution plan specifies the maximum amount of
contributions that can be made to the plan by employer and employee, but
the amount of the pension benefits is tied to the performance of the
company stock or other investments. Noncontributory plans are
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Figure 3-7
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completely funded (paid for) by the company. Contributory plans,
which are more common in practice, require a partial contribution from
the employee. When a pension plan is initiated, it is usually retroactive
and recognizes the previous years of each employee’s service with the
company.

A 401(k) plan is an example of a defined contribution plan. Employees
may contribute a prescribed percentage of their income to the plan (up to a
maximum of $16,500 and $22,000 for employees under 50 years old and
50 years of age or greater, respectively, in 2009) for the purchase of
company stock, mutual funds, or other investments. In most 401(k) plans,
employers match a certain portion of the employee investment. Advantages
of the plan, in addition to the employer matching contribution, include the
tax-deferred features of the wages invested in the plan and the earnings on
plan investments until withdrawals are made at retirement. Figure 3-7
illustrates the potential tax saving from investing in a 401(k).

A basic provision of all plans is to systematically accrue, over the period
of active service, the total estimated pension cost from the beginning date
of the pension plan to the employee’s retirement date. If, for example, an
employee works a 40-hour week and the company incurs a pension cost of
$2 per hour, the amount of pension cost chargeable to the payroll period
for this employee is $80. The pension costs related to the factory employees

Annual tax saving from a 401(k) contribution

Taxpayer A
(no 401(k))

Gross Income

401(k) Reduction
Adjusted Gross Income
Itemized Deductions
Taxable Income

Tax (@ 30%* Rate)
After-Tax Income
Savings in 401(k) Plan
Total

*Example ignores the possibility that taxpayer B may also be taxed at a lower rate than taxpayer A, because lower
taxable income may result in lower tax bracket.

Taxpayer B
(401(k)
contribution)

$100,000 $100,000
-0- 20,000
$100,000 $ 80,000
30,000 30,000
$70,000 $ 50,000
21,000 15,000

$ 49,000 $ 35,000
<0 20,000

$ 49,000 $ 55,000
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could be charged to general or administrative expenses under the premise
that the existence of a pension plan is beneficial to the company as a whole.
However, it is also considered appropriate to charge pension costs directly
to the individual employee’s department, such as to Factory Overhead for
the pension costs of manufacturing employees.

Bonuses

Employees may receive bonus pay for a variety of reasons, such as higher-
than-usual company profits, exceeding departmental quotas for selling or
production, or for any other achievement that the company feels merits
additional pay. Bonus plans may include some or all employees. The cost of
bonuses is generally charged to the department in which the employee
works. Therefore, factory workers’ bonuses are charged to Factory Over-
head, and sales and administrative employees’ bonuses are charged to
Selling and Administrative Expense.

Vacation and Holiday Pay

All permanent employees of a company expect a paid vacation each year.
The vacation pay is earned by the employee for daily service on the job
over the course of the year. Therefore, the vacation cost is accrued
throughout the year and assigned to the employee’s department. For
example, assume that an employee earns $600 per week and is entitled to a
four-week vacation. The total cost of the vacation to the company would be
$2,400. For each of the 48 weeks that the employee works, the employee’s
department would be charged $50 [$2,400/(52 weeks — 4 weeks vacation)]
for vacation pay expense.

Holiday pay is based on an agreement between management and
company employees. The agreement stipulates that certain holidays during
the year will be paid for by the company, but they are nonworking days for
the employees.

Accounting for Bonuses, Vacations, and Holiday Pay

To illustrate accounting for bonuses, vacations, and holiday pay, assume
that a factory worker, who is classified as direct labor, earns $700 each
week. In addition, the worker will receive a $1,000 bonus at year-end, a
2-week paid vacation, and 10 paid holidays. The following entry records
the weekly payroll and the costs and liabilities related to the bonus,
vacation, and holiday pay as an expense of the 50 weeks (52 weeks — 2 weeks
vacation) that the employee actually worked:

WOrk in ProCess . .....ouuiiinii i e 700
Factory Overhead (Bonus)* ... ..o i 20
Factory Overhead (Vacation)** ... ...ttt 28
Factory Overhead (Holiday)*** ... ... . e 28
Payroll e e 700

Bonus Liability ... 20
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Vacation Pay Liability ....... ... s 28
Holiday Pay Liability ........oouiii i e 28
Incurred payroll and bonus, vacation, and holiday pay

*Bonus: $1,000/50 weeks = $20 per week.

**Vacation Pay: ($700 per week x 2 weeks)/50 weeks = $28 per week.

***Holiday Pay: ($700 per week = 5 days) x 10 paid holidays = $1,400
$1,400/50 weeks = $28 per week.

Note in the previous example that Factory Overhead was debited for
the cost of the bonus, vacation, and holiday pay earned by the direct
laborers. If, instead, the workers’ fringe benefits had been tracked to the
individual jobs they had worked on, Work in Process would have been
debited. If these fringe benefits had related to sales workers or general
office workers, Sales Salaries and Administrative Salaries would have been
debited, respectively.

Recall and Review 3

Larry Riester earns $1,000 per week for a five-day week, and he is entitled
to 10 paid holidays and four weeks of paid vacation per year. What is the
amount of the total holiday pay and how much of it should be expensed
per week? $

What is the total vacation pay and how much of it should be expensed per
week? $

(After working this exercise, see page 149 for the solution.)

You should now be able to work the following:

Questions 17— 22; Exercises 3-12 to 3-14; Problems 3-11 and 3-12;
Mini-Case 2; Internet Exercise; and Self-Study Problem 2.

KEY TERMS

Bonus pay, 147 Modified wage plans, 126
Contributory plans, 146 Noncontributory plans, 145
Defined benefit plan, 145 Overtime pay, 134

Defined contribution plan, 145 Overtime premium, 134
Direct labor, 124 Payroll record, 129
Employee earnings record, 130 Payroll taxes, 135

Federal Insurance Contributions Act (FICA), 135 Pension costs, 145

Federal Unemployment Tax Act (FUTA), 135 Piece-rate plan, 126
Holiday pay, 147 Production work teams, 127
Hourly rate plan, 126 Productivity, 126

Incentive wage plan, 126 Shift premium, 145

Labor cost summary, 132 Touch labor, 124

Labor time record, 128 Vacation pay, 147

Make-up guarantee, 127 Work shift, 145
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ANSWERS TO RECALL AND REVIEW EXERCISES

R&R 1
Hourly Piece-rate Total

Day Hours Units Earnings Earnings Earnings
Monday 8 200 $160.00 $160.00
Tuesday 8 175 160.00 160.00
Wednesday 8 225 160.00 $12.50 172.50
Thursday 8 250 160.00 25.00 185.00
Friday 8 150 160.00 160.00
Total 40 1,000 $800.00 $37.50 $ 837.50
R&R 2
WOrK in ProCEeSS . .vuiii ittt et ie e eiiiaaenns 312,563
Factory Overhead (Indirect Labor) ......................... 81,060
Administrative Salaries .............ccoiiii i 70,100
Sales Salaries ... e 86,250

Payroll .. 549,973

Employer payroll taxes = 8.0% (FICA) + 1.0% (Federal Unemployment) + 4.0%
(State Unemployment) = 13% of total wages for the period, reduced by 5% of
portion of wages directed to employees whose calendar-year earnings prior to
period have exceeded $8,000 (.13 x $549,973) — (.05 x $2,000) = $71,396.

R&R 3

Holiday pay: ($1,000 wk./5 days) x 10 paid holidays = $2,000
Expensed per wk.: $2,000/48 wks. worked = $41.67 per wk.
Vacation pay: $1,000 x 4 wks. = $4,000

Expensed per wk.: 4,000/48 wks. worked = $83.33 per wk.

SELF-STUDY PROBLEM 1

Payment and Distribution of Payroll

Bronx Company

The general ledger of the Bronx Company showed the following credit
balances on March 15:

FICA Tax Payable . ........ooiuuiiiii i $1,550
Employees Income Tax Payable ............ ... ... ... ... ... ... ... .. 975
FUTA Tax Payable ....... ..o i 95

State Unemployment Tax Payable ............ccooiiiiiiiiiiiiiiiiiinnnn 380
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Direct labor earnings amounted to $5,100, and indirect labor was $3,400
for the period from March 16 to March 31. The sales and administrative
salaries for the same period amounted to $1,500.

Use the following tax rates and bases for this problem:

FICA: 8% on the first $100,000.

State unemployment: 4% on the first $8,000.

FUTA: 1% on the first $8,000.

Federal income tax: 10% of each employee’s gross earnings.

Required:
1. Prepare the journal entries for the following:
a. Recording the payroll.
b. Paying the payroll.
c. Recording the employer’s payroll tax liability.
d. Distributing the payroll for March 16 to 31.
2. Prepare the journal entries to record the payment of the amounts due
for the month for FICA and income tax withholdings.

Suggestions:

Read the entire problem thoroughly, keeping in mind what you are required

to do:

1. Journal entries to record the payroll, pay the payroll, record the
employer’s payroll taxes, and distribute the payroll.

2. Journal entries for the payment of FICA taxes and federal income tax
withholdings.
The specifics of the problem highlight the fact that there are three
separate categories of labor: direct labor, indirect factory labor, and
salespersons and administrators.

SOLUTION TO SELF-STUDY PROBLEM

1. a. Journal entry to record the payroll for the period March 16-31: To
determine the amount of the debit to Payroll, the earnings of
direct labor, indirect labor, and sales and administrative must be
added together to obtain $10,000. The $800 of FICA to be withheld
can be obtained by multiplying the $10,000 payroll (assuming
that no employee’s salary has already exceeded the $100,000
base for the year) by the 8% rate. The $1,000 withholding for
income taxes is determined by multiplying the $10,000 payroll by
the assumed withholding percentage of 10%. Lastly, the credit to
Wages Payable for $8,200 represents the amount of net pay that
is to appear on employees’ paychecks.

Payroll ... e 10,000
FICATaxPayable ............ccciiiiii ... 800
Employees Income Tax Payable ......................... 1,000
Wages Payable ... e 8,200

b. Journal entry to pay the payroll: A check drawn by the company
for the total payroll net earnings is deposited in a separate payroll
account at the bank, and individual checks are issued to the
employees.
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(7= 1= o 8,200

c. Journal entry to record the payroll tax liability: Payroll taxes
consist of the employer’s share of the FICA taxes and the federal
and state unemployment insurance premiums. The employer
pays an amount of FICA taxes that matches the employees’
contributions and unemployment insurance premiums that are
based on an experience rating related to the business’s employ-
ment history. (In this example, $800 represents the employer’s
FICA contributions, $400 is the state unemployment insurance
premium, and $100 is the federal unemployment insurance pre-
mium.) An important fact to note in the following journal entry is
that the payroll taxes on factory labor, whether direct or indirect,
are all charged to Factory Overhead, whereas the payroll taxes on
the sales and administrative salaries are charged to Payroll Tax
Expense (Sales and Administrative Salaries).

FactoryOverhead ...............ccoiiiiiiiiiiiiiiiiinnnnn 1,105%

Payroll Tax Expense (Sales and Administrative Salaries) .... 195%*
FICATax Payable ... 800
Federal Unemployment Tax Payable .................... 100
State Unemployment Tax Payable ...................... 400

*[0.08 ($5,100 + $3,400) + 0.01 ($8,500) +0.04 ($8,500)]
**[0.08 ($1,500) + 0.01 ($1,500) + 0.04 ($1,500)]

d. Journal entry to distribute the payroll: In distributing the payroll
to the appropriate accounts, it is important to distinguish direct
labor, which is charged to Work in Process, from indirect labor,
which is debited to Factory Overhead.

WOrkin ProCess . .....oviiiieiii it ie e i 5,100
Factory Overhead .............coiiiiiiiiiiiiiiiiiiinnnns 3,400
Sales and Administrative Salaries ..............coiieinn.. 1,500
Payroll . ... 10,000

At appropriate times as designated by law, the employer payroll taxes
and employee withholdings must be remitted to the proper authori-
ties. In this example, FICA taxes and employee income taxes are
remitted monthly. The entry would be as follows:

FICATax Payable ..........coiiimiiii i 3,150*
Employees Income Tax Payable ..................ccoiiiiiiioa.. 1,975**
CasSh oo e 5,125
*$1,550 + $800 + $800

**$975 + $1,000
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SELF-STUDY PROBLEM 2

Accounting for Bonus, Vacation Pay, and Holiday Pay
Glacier, Inc.

The factory payroll for the week is $100,000, consisting of $70,000 earned
by 100 direct laborers and $30,000 earned by 30 indirect laborers. The total
of factory bonuses to be received at year-end is estimated at $200,000. All
factory workers receive a four-week paid vacation and 10 paid holidays.

Required:

1. Prepare the entry to distribute the weekly payroll.

2. Prepare the entry to record the cost and liabilities related to the bonus,
vacation, and holiday pay, assuming that the fringe benefits of direct
laborers are charged to Factory Overhead.

Suggestions:

Read the entire problem thoroughly, keeping in mind what you are

required to do:

1. Prepare a journal entry to distribute the payroll to Work in Process and
Factory Overhead depending on whether the wages are for direct or
indirect labor.

2. Prepare a journal entry to record the expense and liability for the
bonus pay, vacation pay, and holiday pay, keeping in mind that fringe
benefits should be charged to all jobs (Factory Overhead) worked on
during the period.

SOLUTION TO SELF-STUDY PROBLEM

1. The total payroll for the week of $100,000 needs to be distributed to
Work in Process for the amount of the direct labor, $70,000, and to
Factory Overhead for the amount of the indirect labor, $30,000. The
entry would be:

WOrK in ProCESS ... iii ittt et ettt et e i 70,000
Factory Overhead ....... ... ... 30,000
Payroll .. e 100,000

2. Computations must be performed for each of the fringe benefits
before the journal entry can be made:

Bonus—the estimated bonuses of $200,000 should be allocated
equally to the 48 weeks that employees actually work: $200,000/48
weeks = $4,166.67 per week.

Vacation—the total vacation pay is the $100,000 weekly payroll times
the 4 weeks of vacation pay, allocated over the 48 weeks that employ-
ees work: ($100,000 x 4 weeks)/48 weeks = $8,333.33 per week.

Holiday —the total holiday pay is the weekly pay of $100,000 times the
2 weeks of holiday pay (10 days), allocated over the 48 weeks that
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employees work: ($100,000 x 2 weeks)/48 weeks = $4,166.67 per

week.

Because the fringe benefits are to be charged to all jobs, the debits in
the entry to record the cost of the fringe benefits are to Factory
Overhead and the credits are to the individual liability accounts:

Factory Overhead (BonusPay) .............ccooiiiiiiiiiiinnn...
Factory Overhead (VacationPay) .............ccviiiiiiiennn...
Factory Overhead (Holiday Pay) ............ccoiiiiiiieiiiinnn.
Bonus Pay Liability ...........co i
Vacation Pay Liability .......... ... ... .
Holiday Pay Liability ........couoiiiiiiiiiiiiiiieanans

QUESTIONS

. What is the difference between direct and 11.

indirect labor?

Briefly stated, what are the advantages and
disadvantages of (a) the hourly rate wage
plan and (b) the piece-rate wage plan?

3. What is a modified wage plan?

10.

What is the concept of production work
teams as it relates to incentive wage plans?

What is the function of the payroll
department?

In a payroll system, what purpose is served
by a labor time record? How is the informa-
tion that is recorded on labor time records
used?

. What purpose do digital records and re-

mote computer terminals serve in a payroll
system?

Although payroll records may vary in de-
sign, what types of employee data would
be found in the payroll records of most
manufacturing companies?

What are the sources for posting direct
labor cost to (a) individual jobs in the job
cost ledger and (b) the work in process
account in the general ledger?

What are the sources for posting indirect
labor cost to the indirect labor account in
the factory overhead ledger?

12.

13.

14.

15.

16.

17.

18.

4,166.67

8,333.33

4,166.67
4,166.67
8,333.33
4,166.67

In accounting for labor costs, what is the
distinction between the accounting treat-
ment for regular pay and overtime pre-
mium pay?

Maintaining internal control over labor
cost is necessary for a cost accounting
system to function effectively. What are the
internal control procedures regarding the
charge to the work in process account and
the credit to the payroll account in the
general ledger?

What accounts are used to record employ-
ees’ withholding taxes and the employer’s
payroll taxes?

What are the procedures involved in ac-
counting for labor cost, and what support-
ing forms are used for each procedure?

What is the source of data used to:
a. record the distribution of the payroll.
b. record the employer’s payroll taxes.

In what circumstance should an accrual for
payroll earnings and payroll tax expense
be made?

What is a shift premium, and how is it
usually accounted for?

What is a basic requirement of all pension
plans?
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19. a. Distinguish between defined benefit 21. What accounting treatments do factory bo-
pension plans and defined contribution nuses, vacation pay, and holiday pay for
pension plans. factory employees have in common?

b. Distinguish between contributory and

. : 22. What are the two alternatives for accounting
noncontributory pension plans.

for the fringe benefits of direct laborers?
20. In 2009, what was the maximum amount

that an employee could contribute to a

401(k) plan?

EXERCISES

Note: For the exercises and problems in this chapter, use the following tax
rates:

FICA—Employer and employee, 8% of the first $100,000 of earnings per
employee per calendar year.

State unemployment—4% of the first $8,000 of earnings per employee per
calendar year.

Federal unemployment— 1% of the first $8,000 of earnings per employee,
per calendar year.

Federal income tax withholding— 10% of each employee’s gross earnings,
unless otherwise stated.

E3-1 Computing payroll earnings and taxes

A. Jolly of Pittsburgh Manufacturing Company is paid at the rate of
$20 an hour for an 8-hour day, with time-and-a-half for overtime and
double-time for Sundays and holidays. Regular employment is on
the basis of 40 hours a week, five days a week. At the end of a week,
the labor time record shows the following:

Job or Indirect Labor Su. M | Tu | W | Th. F Sa. | Total
007 5 5 3 5.0 6 24.0
009 3 3 5 6.5 5 22.5
Machine repair 4 6.5 10.5
Total 4 8 8 8 115 | 11 6.5 57.0

Because jobs are randomly scheduled for the overtime per-
iod, any overtime premium is charged to Factory Overhead.
a. Compute Jolly’s total earnings for the week.
b. Present the journal entry to distribute Jolly’s total earnings.
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Recording payroll

Using the earnings data developed in E3-1 and assuming that
this was the first week of employment for A. Jolly with Pittsburgh
Manufacturing Company, prepare the journal entries for the
following:

a. The week’s payroll.

b. Payment of the payroll.

(Note: These single journal entries here and in E3-7 and E3-8 are
for the purpose of illustrating the principle involved. Normally,
the entries would be made for the total factory payroll plus the
administrative and sales payroll.)

Modified wage plan

Marcia Young earns $25 per hour for up to 400 units of produc-
tion per day. If she produces more than 400 units per day, she
will receive an additional piece rate of $0.50 per unit. Assume
that her hours worked and pieces finished for the week just
ended were as follows:

Day Hours Worked Pieces Finished
Monday 8 400
Tuesday 8 380
Wednesday 8 440
Thursday 8 450
Friday 8 360

a. Determine Young's earnings for each day and for the week.

b. Prepare the journal entry to distribute the payroll, assuming
that any make-up guarantees are charged to Factory
Overhead.

Overtime Allocation
Albert Machine Tool Company produces tools on a job order
basis. During May, two jobs were completed, and the following
costs were incurred:

Job 401  Job 402

Direct materials .. ....ouiii i i $28,000 $37,000
Directlabor: Regular .......... ... ... i 18,000 23,000
Overtime premium ...........iiiiiineienneennnnnn. — 6,000

Other factory costs for the month totaled $16,800. Factory over-
head costs are allocated one-third to Job 401 and two-thirds to
Job 402.

a. Describe two alternative methods for assigning the overtime
premium cost to Jobs 401 and 402 and explain how the
appropriate method would be determined.

b. Compute the cost of Job 401 and Job 402 under each of the
two methods described in part a.

v
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E3-5 Journal entries for payroll
A partial summary of the payroll data for Burrington Manufactur-
ing Company for each week of June is as follows:

June 7 June 14 June 21 June 28

Grossearnings ............. $ 36,500 $ 34,200 $ 37,300 $ 38,400
Deductions:
FICAtax,8% ............. $? $? $? $?
Tax-sheltered annuity . . . . 1,825 1,780 1,855 1,870
Incometax ............... 4,215 4,120 4,320 4,410
Health insurance ......... 600 600 600 600
Total deductions ........... $? $? $? $?
Netearnings ............... $? $? $? $?

a. Compute the missing amounts in the summary, assuming that
no employees have reached the $100,000 FICA maximum.

b. For each payroll period, prepare journal entries to (1) record
the payroll and (2) record the payments to employees.

E3-6 Payroll taxes
Fontana Fabricating Company paid wages to its employees dur-
ing the year as follows:

Burris ..ot $ 15,400
Combs ........coiiiiiiiiiann. 16,700
Detrick ..................... .. 13,000
Edwards ...................... 23,300
Hobbs ...................o. .. 33,200
McCormack .................. 36,100
OO .« 66,700
Sylvester ..................... 102,000

a. How much of the total payroll is exempt from the FICA rate
of 8%?

b. How much of the total payroll is exempt from federal and
state unemployment taxes?

c. How much of the total payroll is exempt from federal income
tax withholding?

E3-7 Recording the payroll and payroll taxes
Using the earnings data developed in E3-1, and assuming that
this was the eighth week of employment for Jolly and the
previous earnings to date were $7,900, prepare the journal
entries for the following:
a. The week’s payroll.
b. Payment of the payroll.
c. The employer’s payroll taxes.
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Recording the payroll and payroll taxes

Using the earnings data developed in E3-1, and assuming that
this was the fiftieth week of employment for Jolly and the
previous earnings to date were $99,800, prepare the journal
entries for the following:

a. The week’s payroll.

b. Payment of the payroll.

c. The employer’s payroll taxes.

Payroll distribution

The total wages and salaries earned by all employees of Cutler
Manufacturing Company during the month of March, as shown
in the labor cost summary and the schedule of fixed adminis-
trative and sales salaries, are classified as follows:

Direct [abor ... e $ 625,125
Indirect [abor .. ... o e 162,120
/AelimifisiEiE SEIETES o ooooaoauoooaoonoouoonooaouoonoonana 140,200
Sales Salaries ...t i 172,500
Total wages earned ..........oiueeieeiie i i $1,099,945

a. Prepare a journal entry to distribute the wages earned during
March.

b. What is the total amount of payroll taxes that will be im-
posed on the employer for the payroll, assuming that two
administrative employees with combined earnings this per-
iod of $3,000 have exceeded $8,000 in earnings prior to the
period?

Employees’ earnings and taxes
A weekly payroll summary made from labor time records shows
the following data for Musketeer Manufacturing Company:

Hourly Hours
Employee Classification Rate Regular Overtime
Brown, D. Direct $12 40 2
Jackson, D. Direct 12 40 3
Love, J. Direct 15 40 4
Anderson, C. Indirect 9 40
Raymond, B. Indirect 18 40

Overtime is payable at one-and-a-half times the regular rate of
pay for an employee and is distributed to all jobs worked on
during the period.

a. Determine the net pay of each employee. The income taxes
withheld for each employee amount to 15% of the gross
wages.

b. Prepare journal entries for the following:

1. Recording the payroll.
2. Paying the payroll.
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3. Distributing the payroll. (Assume that overtime premium
will be charged to all jobs worked on during the period.)

4. The employer’s payroll taxes. (Assume that none of the
employees has achieved the maximum wage bases for
FICA and unemployment taxes.)

E3-11 Employees’ earnings using hourly and piece-rate methods
The payroll records of Torero Machining Company show the
following information for the week ended April 17:

Income
Hours  Production Tax
: Employee Classification Worked (Units) Rate W/held
7 Brown, D. Direct 42 $18.00/hr $ 80
Dorr, M. Direct 48 $17.60/hr 84
Ginty, D. Direct 39 2,000 $0.44/piece 110
Jackson, D. Direct 40 1,800 $0.44/piece 100
Jones, R. Indirect 40 $800/wk 100
Lewis, C. Indirect 50 $1,600/wk 240
Pomare, G. Indirect 40 $1,400/wk 120

Hourly workers are paid time-and-a-half for overtime.
a. Determine the net earnings of each employee.
b. Prepare the journal entries for the following:

1. Recording the payroll.

2. Paying the payroll.

3. Distributing the payroll. (Assume that overtime premium
will be distributed to all jobs worked on during the
period.)

4. Recording the employer’s payroll taxes. (Assume that
none of the employees has achieved the maximum wage
bases for FICA and unemployment taxes.)

E3-12 Accounting for bonus and vacation pay
Beth Elkins, a factory worker, earns $1,000 each week. In addi-
tion, she will receive a $4,000 bonus at year-end and a four-week
paid vacation. Prepare the entry to record the weekly payroll and
the costs and liabilities related to the bonus and the vacation
pay, assuming that Elkins is the only employee.

E3-13 Accounting for holiday and vacation pay

Clark Kent earns $800 per week for a five-day week, and he is

entitled to 12 paid holidays and four weeks of paid vacation.

a. Over how many weeks should the holiday pay and vacation
pay be expensed?

b. What is the amount of the total holiday pay, and how much
of it should be expensed per week?

¢. How much is the amount of the total vacation pay, and how
much of it should be expensed per week?
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PROBLEMS

P3-1 Payroll computation with incentive bonus

Fifteen workers are assigned to a group project. The production

standard calls for 500 units to be completed each hour to meet a

customer’s set deadline for the products. If the required units

can be delivered before the target date on the order, the custo-

mer will pay a substantial premium for early delivery. The

company, wishing to encourage the workers to produce beyond

the established standard, has offered an excess production

bonus that will be added to each project employee’s pay. The

bonus is to be computed as follows:

a. Group's excess production over standard x50%

Standard units for week

b. Individual’s hourly wage rate x bonus percentage = hourly
bonus rate

c. Hourly wage rate + hourly bonus rate = new hourly rate for
week

d. Total hours worked x new hourly rate = earnings for week

= bonus percentage

The average wage rate for the project workers is $15 per hour.
The production record for the week shows the following:

Hours Production
Worked  (Units)

Monday . ...ooi e 112 61,040
TUESAAY .ottt et 112 60,032
Wednesday . ........eiiiiii e 112 60,480
ThUrSAay ottt e e 112 65,632
Friday . ... 108 57,344
SatUrdaY ..ttt e ﬂ 26,000

616 330528
Required:

1. Determine the hourly bonus rate and the total amount of
the bonus for the week. (Round the bonus percentage to
five decimal places and the bonus rate to the nearest whole
cent.)

2. What are the total wages of B. Moxie, who worked 40 hours
at a base rate of $15 per hour?

3. What are the total wages of C. Flood, who worked 35 hours at
a base rate of $20 per hour?

P3-2 Labor time record, direct vs. indirect labor
Terri Whelan, SS# 036-47-2189, is a Grade 1 Machinist who
earns $20 per hour. On Monday June 12 through Wednesday
June 14, she worked four hours per day on each of Jobs 007 and
2525. On Thursday and Friday of the week, she worked six hours
per day on Job 2525 and two hours per day on maintenance. Her
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supervisor is Tom Culver, who signs off on all labor time records
on Saturday of the week just ended.

Required:

1. Prepare a labor time record (LTR 999) for Whelan for the week
ended June 17, 2011.

2. Compute the amounts of direct labor costs, by job, and
indirect labor costs created by Terri’s work for the week.

Payroll calculation and distribution; overtime and idle time

A rush order was accepted by San Diego Machine Conversions
for five van conversions. The labor time records for the week
ended January 27 show the following:

Labor Time
Records—Hour Distribution

Van Van Van Van Van
Employees Hours #1 #2 #3 #4 #5
Peavy (Supervisor) 42
Bell .......oivvnin 45 10 10 10 10 5
Gonzalez ........... 48 24 24
Hairston ........... 48 24 24
Headley ............ 45 15 15 15
Rodriguez .......... 42 24 8
Young ............. 40 20 10

All employees are paid $10.00 per hour, except Peavy, who
receives $20 per hour. All overtime premium pay, except Pea-
vy’s, is chargeable to the job, and all employees, including
Peavy, receive time-and-a-half for overtime hours.

Required:

1. Calculate the total payroll and total net earnings for the week.
Assume that an 18% deduction for federal income tax is
required in addition to FICA deductions. Assume that none of
the employees has achieved the maximums for FICA and
unemployment taxes. Hours not worked on vans are idle time
and are not charged to the job.

2. Prepare the journal entries to record and pay the payroll.

3. Prepare the journal entry to distribute the payroll to the
appropriate accounts.

4. Determine the dollar amount of labor that is chargeable to
each van, assuming that the overtime costs are proportionate
to the regular hours used on the vans. (First compute an
average labor rate for each worker, including overtime pre-
mium, and then use that rate to charge all workers, hours
to vans.)
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P3-4 Computing and journalizing employer’s payroll taxes
The following form is used by MoJo Manufacturing Company to
compute payroll taxes incurred during the month of April:

Unemployment

Taxes 7
Earnings FICA Federal State Total Payroll

Classification of for Tax Tax Tax Taxes Imposed

Wages and Salaries Month 8% 1% 4% on Employer

Directlabor ................... $ 88,180

Indirect labor ................. 16,220

Payroll taxes on factory wages ?

Administrative salaries ........ 12,000

Salessalaries ................. 11,500

Total payrolltaxes ............ ?

Required:

1. Using the above form, calculate the employer’s payroll taxes
for April. Assume that none of the employees has achieved
the maximums for FICA and unemployment taxes.

2. Assuming that the employer payroll taxes on factory wages
are treated as factory overhead, the taxes covering adminis-
trative salaries are an administrative expense, and the taxes
covering sales salaries are a selling expense, prepare a gen-
eral journal entry to record the employer’s liability for the
April payroll taxes.

P3-5 Payroll for piece-rate wage system

WTA Manufacturing Company operates on a modified wage

plan. During one week’s operation, the following direct labor

costs were incurred:
Units Completed
Piece Rate per

Employee 100 Units M T w T F

J. Jankovic ..... $1.20 6,800 7,100 6,500 8,000 4,800 &

M. Sharapova .. 1.10 6,300 6,400 2,900 2,800 7,000

S. Williams ... .. 1.30 6,200 6,100 7,100 6,000 2,800

The employees are machine operators. Piece rates vary with the
kind of product being produced. A minimum of $70 per day is
guaranteed each employee by union contract.

Required:
1. Compute the weekly earnings for Jankovic, Sharapova, and
Williams.
2. Prepare journal entries to:
a. Record the week’s payroll, assuming that none of the
employees has achieved the maximum base wage for
FICA taxes.
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b. Record payment of the payroll.

c. Record the employer’s share of payroll taxes, assuming
that none of the employees has achieved the maximum
base wage for FICA or unemployment taxes.

P3-6 Payment and distribution of payroll

similar to Self-Study Problem 1

The general ledger of Smokey Mountain Mfg., Inc., showed the

following credit balances on January 15:

FICATax Payable ... 3,100.00

Employees Income Tax Payable ...................cooiiiiiinn.. 1,937.50

FUTATaxPayable ..... ... 193.75

State Unemployment Tax Payable .................coiiiiiiin... 775.00

Direct labor earnings amounted to $10,500 from January 16 to

31. Indirect labor was $5,700, and sales and administrative

salaries for the same period amounted to $3,800. All wages are

subject to FICA, FUTA, state unemployment taxes, and 10%

income tax withholding.

Required:

1. Prepare the journal entries for the following:

a. Recording the payroll.

b. Paying the payroll.

c. Recording the employer’s payroll tax liability.

d. Distributing the payroll costs for January 16 to 31.

2. Prepare the journal entry to record the payment of the
amounts due for the month for FICA and income tax
withholdings.

3. Calculate the amount of total earnings for the period from
January 1 to 15.

P3-7 Payroll work sheet and journal entries
The payroll records of XU Corporation for the week ending
October 7, the fortieth week in the year, show the following:
Salary or Income  Gross Earnings
Wage per Hours Tax through
Employee Classification  40-Hour Week Worked Withheld Thirty-Ninth Week
Allen President $2,489 40 $488 $109,560
Devine Vice President—
Administration 2,238 40 402 99,500
Fiorelli Supervisor—
Production 700 40 180 27,300
O’Clock Factory—Direct 500 48 150 19,820
O'Reilly Factory—Direct 400 46 160 17,200
Pawlukiewicz Factory—Direct 400 a4 110 16,600
Surdick Factory—Direct 380 42 120 15,200
Trebbi Factory—Indirect 300 42 80 7,800
Webb Factory—Indirect 300 42 60 6,600
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Required:
1. Complete a work sheet with the following column headings:
Employee
3 columns for Earnings for Week:
e Use one for Regular Pay.

e Use one for Overtime Premium Pay. (The company pays
time-and-a-half for overtime for all employees below the

supervisory level.)

e Use one for Total for Week.
Total Earnings through Fortieth Week
FICA Taxable Earnings
FICA
Income Tax Withheld
Net Earnings

2. Prepare journal entries for the following:

a. Payroll for the fortieth week.
b. Payment of payroll for the week.

c. Distribution of the payroll costs, assuming that overtime
premium is charged to all jobs worked on during the period.

d. Employer’s payroll tax liability.

3. The company carries a disability insurance policy for the
employees at a cost of $15 per week for each employee.
Journalize the employer’s cost of insurance premiums for the

week.

Estimating labor costs for bids

Pan-Am Manufacturing Company prepares cost estimates for
projects on which it will bid. In order to anticipate the labor cost
to be included in a request to bid on a contract for 1,200,000
units that will be delivered to the customer at the rate of 100,000
units per month, the company has compiled the following data

related to labor:
a. The first 100,000 units will require 5 hours per unit.

b. The second 100,000 units will require less labor due to the
skills learned on the first 100,000 units finished. It is expected
that labor time will be reduced by 10% if an incentive bonus

of one-half of the labor savings is paid to the employees.

c. For the remaining 1,000,000 units, it is expected that the
labor time will be reduced 20% from the original estimate
(the first 100,000 units) if the same incentive bonus (1/2 of the

savings) is paid to the employees.

d. Overtime premiums are to be excluded when savings are

computed.

The contract will require 2,250 employees at a base rate of
$20.00 per hour, with time-and-a-half for overtime. The plant
operates on a 5-day, 40-hour-per-week basis. Employees are

paid for a two-week vacation in August and for eight holidays.
The scheduled production for the 50-week work year shows:

January—June: 26 weeks with 4 holidays
July—December: 24 weeks with 4 holidays
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Required:

Prepare cost estimates for direct labor and labor-related costs for

the contract, showing the following:

1. Wages paid at the regular rate.

2. Overtime premium payments. (Don’t forget holidays in com-
puting regular hours available.)

3. Incentive bonus payments.

4. Vacation and holiday pay.

5. Employer’s payroll taxes (13% of total wages, assuming that
no employee has exceeded the wage bases for FICA and the
unemployment insurance taxes).

Summary of payroll procedures
An analysis of the payroll for the month of November for Holly-

wood, Inc., reveals the information shown:

Gross Earnings*—Week Ending

Employee Name 11/8 11/15 11/22 11/29
R. Crowe $ 300 $ 280 $ 290 $ 320
C. Eastwood 280 270 260 280
J. Carey 320 300 340 280
S. Penn 2,032 2,032 2,032 2,032
P. Giamatti 800 760 850 870

*All regular time

Crowe, Eastwood, and Carey are production workers, and Penn
is the plant manager. Giamatti is in charge of the office.

Cumulative earnings paid (before deductions) in this calendar
year prior to the payroll period ending November 8 were as
follows: Crowe, $12,000; Eastwood, $7,800; Carey, $11,500;
Penn, $89,400; and Giamatti, $32,800.

Required:
The solution to this problem requires the following forms, using
the indicated column headings:

Employee

Earnings Record Payroll Record Labor Cost Summary

Week Ending Employee’s Name Week Ending

Weekly Gross Dr. Work in Process
Earnings Gross Earnings (Direct Labor)

Accumulated Gross Withholdings (2 columns): Dr. Factory Overhead
Earnings FICA Tax (Indirect Labor)

Income Tax (10%)

Weekly Earnings Subject Dr. Administrative
to FICA Net Amount Paid Salaries (Office)

Withholding (2 columns): Cr. Payroll (Total)
FICA Tax

Income Tax (10%)

Net Amount Paid
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1. Prepare an employee earnings record for each of the five
employees.

2. Prepare a payroll record for each of the four weeks.

3. Prepare a labor cost summary for the month.

4. Prepare journal entries to record the following:

a.
b.
c.

d.

The payroll for each of the four weeks.

The payment of wages for each of the four payrolls.

The distribution of the monthly labor costs per the labor
cost summary.

The company’s payroll taxes covering the four payroll
periods.

Summary of payroll procedures

Giovanni Construction Company uses the job order cost system.
In recording payroll transactions, the following accounts are

used:

Cash Administrative Salaries

Wages Payable Miscellaneous Administrative Expense
FICA Tax Payable Sales Salaries

Federal Unemployment Tax Payable Miscellaneous Selling Expense

State Unemployment Tax Payable Factory Overhead

Employees Income Tax Payable Work in Process

Payroll

Factory employees are paid weekly, while all other employees
are paid semimonthly on the fifteenth and the last day of each
month. All salaries and wages are subject to all taxes.

Following is a narrative of transactions completed during the
month of January:

Jan.7

14
15

15
21

21
28

28
31

31
31

Recorded total earnings of factory employees, amounting to $68,200,
less deductions for employees’ income taxes and FICA taxes.

Issued check for payment of the payroll.

Recorded total earnings of factory employees amounting to $66,300,
less deductions for employees’ income taxes and FICA taxes.

Issued check for payment of the payroll.

Recorded administrative salaries, $10,000, and sales salaries, $18,000,
less deductions for employees’ income taxes and FICA taxes.

Issued check for payment of the salaries.

Recorded total earnings of factory employees amounting to $72,500,
less deductions for employees’ income taxes and FICA taxes.

Issued check for payment of the payroll.

Recorded total earnings of factory employees amounting to $74,200,
less deductions for employees’ income taxes and FICA taxes.

Issued check for payment of the payroll.

Recorded administrative salaries, $10,000, and sales salaries, $18,000,
less deductions for employees’ income taxes and FICA taxes.

Issued check for payment of the salaries.

The following wages and salaries were earned or accrued during
January:

165
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[ 1T (=13 0 F=1 Yo | $302,500
Indirect [abor . ...t e 22,500
Administrative salaries .......... ... i 20,000
Sales salaries .. ...t 36,000
L1021 $381,000

Giovanni Construction Company used the following form to
compute the amount of payroll taxes incurred:

Federal State Total

Taxable FICA Unemployment Unemployment Payroll

Items Earnings Tax Tax Tax Taxes
Factory wages ........

Administrative salaries

Sales salaries .........

P3-11

P3-12

Required:

1. Complete the previous form to show the payroll taxes im-
posed on the employer for the month of January.

2. Prepare the journal entries to record the foregoing transac-
tions, including the distribution of payroll costs and payroll
taxes, assuming that the payroll taxes imposed on the em-
ployer for factory wages are to be charged to Factory Over-
head, the taxes for administrative salaries are to be charged to
Miscellaneous Administrative Expense, and the taxes for sales
salaries are to be charged to Miscellaneous Selling Expense.

3. Assume that the factory employees worked on January 29,
30, and 31. What was the amount of accrued wages on
January 31?

Accounting for bonus, vacation pay, and holiday pay

similar to Self-Study Problem 2

The factory payroll for the week is $200,000, consisting of
$140,000 earned by 100 direct laborers and $60,000 earned by 30
indirect laborers. The total of factory bonuses to be received at
year-end is estimated at $400,000. All factory workers receive a
two-week paid vacation and five paid holidays.

Required:

Prepare the entries to distribute the weekly payroll and the costs
and liabilities related to the bonus, vacation pay, and holiday
pay, assuming that the fringe benefits of the direct laborers are
charged to Factory Overhead.

Accounting for bonus, vacation pay, and holiday pay

In P3-11 above, prepare the entries to distribute the weekly
payroll and the costs and liabilities related to the bonus, vaca-
tion, and holiday pay, assuming that the fringe benefits of the
direct laborers are charged to the individual jobs worked on
during the period.
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MINI-CASE 1

Incentive wage plan

Stacey Womack is considering the implementation of an incentive wage
plan to increase productivity in her small manufacturing plant. The plant is
nonunion, and employees have been compensated with only an hourly
rate plan. Jane Moore, Vice President—Manufacturing, is concerned that
the move to an incentive compensation plan will cause direct laborers to
speed up production and, thus, compromise quality.

Required:
1. How might Womack accomplish her goals while alleviating Moore’s
concerns?

2. Does the compensation have to be all hourly rate or all incentive?
3. Canincentive compensation also apply to service businesses?

MINI-CASE 2

Allocating overtime premium and bonus costs
Elite Manufacturing Company uses a job order cost system to cost its
products. It recently signed a new contract with the union that calls for
time-and-a-half for all work over 40 hours a week and double-time for
Saturday and Sunday. Also, a bonus of 1% of the employees’ earnings for
the year is to be paid to the employees at the end of the fiscal year. The
controller, the plant manager, and the sales manager disagree as to how
the overtime pay and the bonus should be allocated.

An examination of the first month’s payroll under the new union
contract provisions shows the following:

Direct labor:
Regular—40,200 hours @ $10 . .........viviuiiniinnininnns $402,000
Overtime:
Weekdays—1,700 hours @ $15 .........coveeiiinnennnnnnnn. $25,500
Saturdays—400 hours @ $20 ...........oiiiiiiiieeneninnnn. 8,000
Sundays—300 hours @ $20 .................i ittt 6,000 39,500
IMEHEEE [EI®@F o 0ooooo00000a00000000000000000000000000000000000 14,800

Analysis of the payroll supporting documents revealed the following:

a. More production was scheduled each day than could be handled in a
regular workday, resulting in the need for overtime.

b. The Saturday and Sunday hours resulted from rush orders with special
contract arrangements with the customers.

The controller believes that the overtime premiums and the bonus
should be charged to factory overhead and spread over all production of
the accounting period, regardless of when the jobs were completed.



168 Principles of Cost Accounting

The plant manager favors charging the overtime premiums directly to
the jobs worked on during overtime hours and the bonus to administrative
expense.

The sales manager states that the overtime premiums and bonus are
not factory costs chargeable to regular production but are costs created
from administrative policies and, therefore, should be charged only to
administrative expense.

Required:

1. Evaluate each position—the controller’s, the plant manager’s, and the
sales manager’s. If you disagree with all of the positions taken, present
your view of the appropriate allocation.

2. Prepare the journal entries to illustrate the position you support,
including the accrual for the bonus.

INTERNET EXERCISE

401(k) Plans

Go to the Vanguard Investments’ Web site https://retirementplans.vanguard
.com/VGApp/pe/PubHome for retirement information that is linked to the
text Web site at www.cengage.com/accounting/vanderbeck. Enter “401(k)
plans” in the search area and find the answers to the following questions:

Required:

1. Why have IRAs become the largest pool of retirement assets in the
United States?

2. Which assets should you tap first in retirement? Why?

3. What is a “bear market”? On average, how often can one be expected
to occur?


www.cengage.com/accounting/vanderbeck
https://retirementplans.vanguard.com/VGApp/pe/PubHome
https://retirementplans.vanguard.com/VGApp/pe/PubHome

Accounting for Factory

Overhead

Sherwin-Williams offered the following advice to its painting
contractors at the company Web site:

“Overhead costs are a very big deal costing companies, large
and small, thousands of dollars each year ... Cost estimation
isn't just about labor expenses and material costs. It's about
making a profit, a profit that’s built into every job bid. It begins
with identifying and accounting for all costs—labor, materials,
taxes, scaffolding, permits, lights, gas, office supplies, rent and
everything else associated with operating your business.”"

This advice is equally important for manufacturers, whose
overhead costs are often in the millions, in costing the jobs that
they produce. This chapter covers accounting for factory over-
head that must be allocated in a rational way to all the jobs
produced during the period, so that each job contributes to the
company’s “bottom line.”

I costs incurred in the factory that are not chargeable directly to

the finished product are called factory overhead. These operating

costs of the factory cannot be traced specifically to a unit of
production. A variety of other terms have been used to describe this type of
cost, such as indirect expenses, indirect manufacturing costs, or factory
burden. These costs are also referred to simply as “overhead” or “burden.”

1 “Don’t Underestimate Overhead Costs,” http://www.sherwin-williams.com (visited 3/18/
2009).

Learning Objectives

After studying this
chapter, you should
be able to:

Identify cost
behavior
patterns.

Separate

semivariable
costs into variable and
fixed components.

Prepare a

budget for
factory overhead
costs.

Account for
actual factory
overhead.

Distribute

service
department factory
overhead costs to
production
departments.

Apply factory

overhead
using predetermined
rates.

Account for

actual and
applied factory
overhead.


http://www.sherwin-williams.com
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patterns.

Identify cost
behavior

One method of determining whether a factory expenditure is an over-
head item is to compare it to the classification standards established for
direct materials and direct labor costs. If the expenditure cannot be charged
to either of these two categories, it is classified as factory overhead. Thus,
all indirect factory expenditures are factory overhead items. Factory over-
head includes (1) indirect materials consumed in the factory, such as glue
and nails in the production of wooden furniture and oil used for maintain-
ing factory equipment; (2) indirect factory labor, such as wages of janitors,
forklift operators, and supervisors and overtime premiums paid to all
factory workers; and (3) all other indirect manufacturing expenses, such as
insurance, property taxes, and depreciation on the factory building and
equipment.

Accounting for factory overhead involves the following procedures:

Identifying cost behavior patterns.
Budgeting factory overhead costs.
Accumulating actual overhead costs.

Applying factory overhead estimates to production.

L N SN U R S

Calculating and analyzing differences between actual and applied fac-
tory overhead.

Identifying Cost Behavior Patterns

Direct materials and direct labor are classified as variable costs. Variable
costs are costs that vary in direct proportion to volume changes. In contrast
are those costs that remain the same, in total, when production levels
increase or decrease. These unchanging costs are referred to as fixed costs.
Semivariable costs, also called mixed costs, have characteristics of both
variable and fixed costs.

Whether a particular cost, such as labor, is classified as variable or fixed
depends on how it reacts to changes in business activity. For example,
workers at fast-food restaurants, such as Taco Bell, are only guaranteed a
few hours per shift. If business is slow, they are sent home. This is an
example of labor as a variable cost because the amount of labor used is tied
to business activity. By comparison, the restaurant manager’s salary would
be a fixed cost because the restaurant needs a manager whether business
activity is busy or slow. Recent studies indicate that companies in various
countries classify costs differently. For example, 82% of U.S. companies
surveyed classified materials-handling labor as either variable or semivari-
able, whereas 61% of Japanese companies classified it as fixed.’

2 NAA Tokyo Affiliate, “Management Accounting in Advanced Manufacturing.”
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Factory overhead expenses include costs that may be classified as
variable, fixed, or mixed. Therefore, factory overhead creates a difficult
problem for most companies because they must predict costs that will be
incurred at various levels of production. The factory overhead costs, such as
supplies, that behave in the same pattern as direct materials costs and direct
labor costs are considered variable costs and are readily forecasted because
they move up or down proportionately with production volume changes.
The factory overhead charges deemed fixed costs, such as the plant
manager’s salary, remain unchanged when production varies; therefore,
they are also quite predictable. The factory overhead costs that are
semivariable, such as the cost of utilities, have to be first broken into their
variable and fixed components before they can be predicted at different
volume levels. In many companies, semivariable costs constitute a substan-
tial portion of the factory overhead charges, and the method used to
forecast these costs must be carefully selected.

Figure 4-1 shows the basic patterns of factory overhead costs as volume
changes are encountered.

Examples of variable, fixed, and semivariable factory overhead costs
include the following:

Variable: Electricity used to power the machines; depreciation expense
computed on the units-of-production basis; supplies and small
tools expense.

Fixed: Electricity used to heat and light the factory; factory property
taxes; depreciation of equipment computed on a straight-line
basis; plant manager’s salary; insurance on factory building and
equipment.

Semivariable:

Type A: Changes as various levels of production are reached. This type of
cost, also known as a step-variable cost, will remain constant
over a range of production, then abruptly change. The increases
are not continuous, and costs will plateau before another cost
change occurs. Examples are inspection and handling costs, and
other indirect labor costs where up to a certain level of produc-
tion a fixed number of employees can handle the task, but beyond
this level new hires need to be made to handle the increased
volume. If the steps are especially wide before moving up to the
next level of costs, the item is known as a step-fixed cost. The

Figure 4-1 Cost Behavior Patterns

Cost Cost Cost Cost

Volume Volume Volume Volume

Variable Fixed Semivariable Type A Semivariable Type B
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Separate

semivariable
costs into variable and
fixed components.

salaries of factory supervisors, which would stay the same in total
over a wide range of production, would be a good example of this
type of cost.

Type B: Varies continuously, but not in direct proportion to volume
changes. Examples include utility costs and maintenance of fac-
tory equipment. For example, the electricity used to power the
machines would vary in direct proportion to the level of produc-
tion, whereas electricity used to light and heat the factory would
not vary with the number of units produced.

The composition of the different semivariable factory overhead costs
makes the prediction of a specific amount of overhead cost for a given level
of production very challenging. Before a good approximation of overhead
costs at various levels of production can be made, these semivariable costs
need to be separated into their fixed and variable components. Mathema-
tical techniques can be used to determine these fixed and variable compo-
nents that comprise semivariable costs.

Analyzing Semivariable Factory
Overhead Costs

Many different techniques and theories exist regarding the prediction of
future events. Most mathematical techniques attempt to establish a pattern
from the historic evidence available, and then use the pattern as a model for
predicting future outcomes. If history repeats itself, the model will satisfac-
torily simulate the future events, and the predictions will be beneficial to
the decision-making process.

The statistical techniques to be discussed in this chapter use the
relationships of historical costs to past activity levels to isolate variable and
fixed costs. The nonmathematical (observation) method relies on personal
experience and managerial judgment.

Observation Method

The observation method, also called the account analysis method, relies
heavily on the ability of an observer to detect a pattern of cost behavior by
reviewing past cost and volume data. The reaction of an expense to past
changes in production is observed, and a decision is made to treat the
expense as either a variable cost or a fixed cost, depending on which type of
cost behavior it more closely resembles. The analyzed overhead item would
thereafter be treated as either a variable or fixed cost, ignoring the fact that
many overhead costs are semivariable. For example, electricity expense
would be classified as a variable cost if the majority of the kilowatt hours
used were for powering the machines rather than for heating and lighting
the factory. Companies that use the observation method believe that the
discrepancy between the actual costs and the forecast costs will be insignif-
icant and will not affect management strategies or operations.
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Some companies still use the observation method. Due to an increasing
emphasis on quantifying business data and the availability of information
technology to ease the task, however, mathematical methods have increased
in popularity. Three of these methods are discussed in the following
sections: (1) the high-low method, (2) the statistical scattergraph method,
and (3) the least squares regression method. These methods isolate an
element of a semivariable cost, then suggest that the remainder of the cost
is the other element.

High-Low Method

The high-low method compares a high production volume and its related
cost to a low production volume with its related cost. The difference in
volume between the two points being compared is linear and will fall along
a straight line.

To illustrate, assume that the following overhead costs were incurred at
two different levels of production:

1,000 Units 2,000 Units

Depreciation (fixed) ..........cc i $2,000 $2,000
Electricity costs (semivariable) ....................... 3,000 5,000
Factory supplies (variable) ........................... 1,000 2,000
Total CoOSt ..ttt $6,000 $9,000

Straight-line depreciation is a fixed cost and remained unchanged in
total as production doubled. Factory supplies is a variable cost of $1 per
unit, and it doubled in total when production volume doubled. Electricity
expense, however, was neither entirely fixed, nor did it change proportio-
nately with volume. It had an element of variable cost—the cost to run the
machines that produce the product—and a fixed cost element—the cost to
light and heat the plant. By using the high-low technique, part of the
electricity cost will be determined to be variable and the remaining part
fixed. The variable rate is determined by comparing the amount of volume
change when moving from the lowest to the highest points in a data set to
the amount of change in costs between those two points. In the following
example only the high and low points are given, not the entire data set from
which they were determined:

Variable cost:

Units Electricity
Produced Costs
Highvolume ... ... 2,000 $5,000
Lowvolume ... .. @ m
ChaNge vttt e 1,000 $2,000

Variable cost per unit = Change in costs/Change in units
Variable cost per unit ($2,000/1,000 units) = $2
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The amount of fixed cost, which will be the same for either level of
volume, is computed by subtracting total variable cost from total cost at
each volume level:

Fixed cost:

1,000 Units 2,000 Units
Total COSt w vttt $3,000 $5,000
Variable cost @ $2 perunit ..........c.oiiiiiiiia... 2,000 4,000
Fixed cost (remainder) ...........ccoiiiiiiinnnn.n. w) w)

Electricity costs at various levels of production can now be estimated
using the following formula:

Electricity costs = Fixed costs + Variable costs
Electricity costs = $1,000 + (32 x number of units produced)

Assume that management wishes to estimate total factory overhead
costs for one month at a production level of 4,000 units. Using the previous
data and the formula for the semivariable cost, projected factory overhead
costs for the month would be $15,000, computed as follows:

Depreciation (fixed) . .......ooiiiiii $ 2,000
Electricity costs [semivariable, $1,000 + $2 (4,000)] .........ccvvereeeeeaa. .. 9,000
Factory supplies (variable, $1 x 4,000) ........oiirtii i 4,000
Total estimated factory overhead at 4,000 units ............cccoiiiinnnnnnnnnn. $15,000
(O o3y oY= G o 1 $ 3.75

Note that the cost per unit is $3.75 if 4,000 units are produced. If only
1,000 units are produced, the cost per unit is $6 ($6,000/1,000), as was
shown earlier. This difference exists because the fixed costs remain the
same in total as the number of units increases, thus lowering the unit cost as
more units are produced.

Scattergraph Method

The scattergraph method estimates a straight line along which the
semivariable costs will fall. The cost being analyzed is plotted on the y-axis
of the graph, and the activity level, such as the number of units produced, is
plotted on the x-axis. After the past observations of cost and production
data are plotted on graph paper, such as shown in Figure 4-2, a line is
drawn by visual inspection representing the trend shown by most of the
data points. Usually an equal number of data points fall above and below
the line. The point where the straight line intersects the y-axis represents
the total fixed costs. The variable cost per unit is computed by subtracting
fixed costs from total costs at any point on the graph and then dividing by
the activity level for that point read from the x-axis.
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Figure 4-2 Scattergraph Method
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The following data will be used to illustrate the determination of the
fixed and variable components of electricity cost, using cost and production
data for the past six months:

Electricity Cost Units
Month for Month Produced
July $ 4,500 1,600
August 3,000 1,000
September 4,600 1,800
October 5,000 2,000
November 4,050 1,500
December 3,350 1,200
Total $24,500 9,100

Figure 4-2 shows the scattergraph of these data. A line is visually fit to
these data by positioning a ruler so that it is on or near all the data points,
with an equal number of data points above and below the line. (The fact
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that more than one such line might be drawn, depending on who is doing
the drawing, is among the limitations explained in the following section.) The
cost line in Figure 4-2 intersects the y-axis at $1,100. This is the estimate of
the fixed cost portion of the mixed cost for electricity. Subtract the fixed
cost from the total cost at any volume level to determine the total variable
cost at that level. For example, the total cost at a volume level of 1,000 units
is $3,000, as indicated by the broken lines in Figure 4-2. The total variable
cost would then be $3,000 (total cost) — $1,100 (fixed cost) = $1,900. The
variable cost per unit would then be $1.90 ($1,900/1,000 units).

Note that because of the imprecision of the high-low and scattergraph
methods, the difference in fixed costs between methods is $100 ($1,100 —
$1,000), and the difference in variable costs per unitis $0.10 ($2.00 — $1.90).

Limitations of High-Low and Statistical
Scattergraph Methods

The high-low and statistical scattergraph methods both use historical cost
patterns to predict future costs and are, therefore, subject to the limitations
that apply to all forecasting techniques. The use of mathematical techniques
does not ensure accurate forecasts. To a great extent, the accuracy of a
forecast depends on the validity of the data used with the chosen method.

Cost analysis is more useful for decision making when all costs are
segregated into two categories: variable and fixed. Therefore, the semivari-
able costs should be analyzed and subdivided into the two categories. The
high-low method bases its solution on two observations and assumes that
all other unanalyzed relationships will fall along a straight line between
these selected observations. Such an assumption may prove to be highly
unrealistic because the two observations used may not be representative of
the group from which the data were selected. The method may be con-
sidered reliable, however, if additional pairs of data are analyzed and the
results approximate those obtained from the first observations.

The scattergraph method is an improvement over the high-low method
because it uses all of the available data. Also, visual inspection of the graph
enables nonrepresentative data points, called outliers, to be identified. The
major disadvantage of the scattergraph method is that the cost line is drawn
through the data points based on visual inspection rather than mathematical
techniques. For example, two persons drawing a trend line through the same
data set could end up with somewhat different results. Both the high-low and
scattergraph methods stress the importance of the relationship of cost factors
to volume of activity, such as units of production or direct labor hours
worked; however, many other factors may affect cost behavior and should
not be ignored. For example, consideration should also be given to price
changes, and changes in the technology used to manufacture the products.
Also, management policies directly influence the behavior of most costs.

Least-Squares Regression Method

More sophisticated techniques, using statistical software packages and usually
covered in statistics courses, can be used to determine mathematically a line
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of best fit through a set of plotted points. These techniques, such as the
least-squares regression method, use all of the data to separate a
semivariable cost into its fixed and variable elements based on the equation
for a straight line: Y = a4+ bX, where:

X = the activity level,
Y = the total semivariable cost,
a = the total fixed cost, and

b = the variable cost per unit

Spreadsheet applications such as Microsoft Excel, as illustrated in Figures 4-3
and 4-4, can also be used to perform regression analysis. In Figure 4-3,
the units produced are entered in cells B4 through B9, and the electricity
costs are entered in cells C4 through C9. The total fixed costs, variable
cost per unit, and R* are then computed using the Excel functions and
formulas: INTERCEPT (C4:C9,B4:B9), SLOPE (C4:C9,B4:B9), and RSQ
(C4:C9,B4:BY), respectively, and the graph of the relationship between
units of production and electricity costs in Figure 4-4 is plotted by choosing
the range of values to be included, B4:C9, and using Chart Wizard on the
toolbar.

Using the least-squares regression method, note that the more precise
figures for total fixed cost and variable cost per unit are $961.86 (slightly
below the $1,000 point on the y-axis in Figure 4-4) and $2.06, respectively.
RSQ, in Figure 4-3, indicates the percentage of the variation in the
dependent variable (electricity cost) that is explained by variation in the
independent variable (units of production). The electricity cost is known as
the dependent variable because the amount of cost incurred for the period
is dependent upon the level of activity for the period. The level of activity is
the independent variable because the number of units produced cause the
variation in electricity cost. R* = .974 means that 97.4% of the variation in
electricity cost is explained by the variation in the number of units produced.

Figure 4-3 Least-Squares Regression Worksheet
A | B | € | D

1 Units Produced  Electricity Costs

| 2 | Month X Y

|3

| 4 | July 1,600 $4,500

| 5 | August 1,000 $3,000

| 6 | September 1,800 $4,600

| 7 | October 2,000 $5,000

| 8 | November 1,500 $4,050

| 9 | December 1,200 $3,350

1 10|

| 11 | Intercept $961.86

| 12| Slope $2.06

113 | RSQ 0.974

|14

15

177
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Figure 4-4 Regression Analysis Using Microsoft Excel
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This is very high, and it is an indication that units of production are a good
variable to use in explaining changes in electricity cost.

Note that the formula derived from using the scattergraph method
($1,100 +$1.90 per unit) is substantally less correct than the formula
obtained by using the high-low method ($1,000+$2 per unit) when
compared to the least-squares regression formula ($961.86+ $2.06 per
unit). The reason for this is that the scattergraph method is subject to
preparer error in setting the trend line by inspection, and, in this instance,
neither the high point nor the low point was an outlier. In other instances,
the scattergraph method may more closely depict the regression line.
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variable cost per machine hour would
d cost would be $

e 209 for the solution.)

You should now be able to work the following:

Questions 1-10; Exercises 4-1 to 4-4; and Problems 4-1 to 4-4.

Budgeting Factory Overhead Costs

Budgets are management’s operating plans expressed in quantitative terms,
such as units of production and related costs. After factory overhead costs
have been classified as either fixed or variable, budgets can be prepared for
expected levels of production. The segregation of fixed and variable cost
components permits the company to prepare a flexible budget. A flexible
budget is a budget that shows estimated costs at different production volumes.

Assume that management desires to budget factory overhead costs at
three levels of production—10,000, 20,000, and 40,000 units. The variable
factory overhead cost is $5 per unit, and fixed overhead costs total $50,000.
The budgeted costs at these volumes are as follows:

‘ Prepare a

budget for
factory overhead
costs.

10,000 20,000 40,000

units units units
Variable cost @ $5 perunit .................. $ 50,000 $100,000 $200,000
Fixedcost ..... oo 50,000 50,000 50,000
Total factory overhead ....................... $100,000 $150,000 $250,000
Factory overhead perunit .................... $ 10.00 $ 7.50 $ 6.25

As the volume of production increases, the factory overhead cost per
unit decreases because the total fixed cost, $50,000, is spread over a larger
number of units. For example, the fixed cost per unit will add $5 to the per-
unit cost ($50,000/10,000 units) at the 10,000-unit level but only $1.25
($50,000/40,000 units) when 40,000 units are produced. The variable cost
remains constant at $5 per unit for the entire range of production.

Budgeting is a valuable management tool for planning and controlling
costs. A flexible budget aids management in establishing realistic produc-
tion goals and in comparing actual costs with budgeted costs.
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Account for
actual factory
overhead.

Accounting for Actual Factory Overhead

Cost accounting systems are designed to accumulate, classify, and summar-
ize the factory overhead costs actually incurred. The specific procedures
used to account for actual factory overhead costs depend on the nature and
organization of the manufacturing firm.

In a small manufacturing company that has only one production
department, factory overhead may be accounted for in much the same
manner as selling and administrative expenses. All of the factory overhead
accounts, such as for indirect materials, indirect labor, and each of the other
indirect manufacturing expenses, may be kept in the general ledger.

Indirect materials and indirect labor costs are recorded first in the general
journal. These entries are made from the summary of materials issued and
returned and from the labor cost summary. Other factory overhead expenses
also are recorded in the general journal, from which they are posted to the
appropriate accounts in the general ledger. The invoices that have been received
are the sources for these entries. Schedules of fixed costs should be prepared and
used as the source for general journal adjusting entries to record the amount of
taxes, depreciation, insurance, and other similar expenses for the period.

A substantial modification must be made in the accounting system when
the number of factory overhead accounts becomes sizable. A factory over-
head subsidiary ledger should be created and maintained, along with a
control account in the general ledger. The subsidiary ledger is known as the
factory overhead ledger, and the control account is entitled “Factory
Overhead” or “Manufacturing Overhead.” At the end of each accounting
period, the balance of the factory overhead control account is proved by
comparing its balance to the total of the account balances in the subsidiary
factory overhead ledger as shown in Figure 4-5.

Accounts in the factory overhead ledger should have titles clearly
descriptive of the nature of the expenditure. Examples of typical factory
overhead accounts include the following:

Defective Work Overtime Premium
Depreciation—Machinery Plant Security
Employee Fringe Benefits Power

Fuel Property Tax

Heat and Light Rent

Indirect Labor Repairs

Indirect Materials Small Tools
Insurance Spoilage

Janitorial Service Supplies
Lubricants

Telephone/Fax

Maintenance
Water

Materials Handlin .
& Workers’ Compensation Insurance
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Figure 4-5 Relationship of Control Account to Factory
Overhead Ledger

General Ledger: Factory Overhead Ledger:
— Depreciation - Equipment
<«— 22,000
Factory Overhead )
m%v— Indirect Labor
\ <—— 20,000

Indirect Materials
<—— 15,000

Maintenance
<«— 18,000

Power
<«—— 25,000

In manufacturing companies with several departments, the accounting
system is designed to accumulate costs by department. Separate budgets are
prepared for each department and then combined into a master budget for
the company. The actual costs incurred can be readily compared with
budgeted costs for each department.

Factory overhead expenses must be carefully analyzed before the
expenses are assigned to departments. For example, total factory deprecia-
tion would be analyzed to determine the distribution of depreciation
charges among the departments, using an allocation base such as the square
footage of factory floor space. The accounting system should be designed
to provide the necessary data promptly and accurately.

Factory Overhead Analysis Spreadsheets

Instead of expanding the factory overhead ledger to include a separate
account for each department’s share of different expenses, factory over-
head analysis spreadsheets may be used to keep a subsidiary record of
factory overhead expenses. A separate analysis spreadsheet may be used to
record each type of expense, with individual columns for the departmental
classification of the expense. Alternatively, a separate analysis spreadsheet
can be used for each department, with individual columns for the expense
classification.
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Figure 4-6
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Figure 4-6 shows an example of a factory overhead analysis spreadsheet
used to keep individual records for each kind of factory overhead expense.
The expense-type analysis spreadsheet provides a separate amount
column for each department, making it possible to distribute charges
among departments as expenses are recorded. Each column represents a
department; therefore, each analysis spreadsheet replaces as many separate
accounts as there are departments in the factory. In Figure 4-6, which
illustrates the distribution of one month’s depreciation to departments, the
depreciation cost assignable to the various departments was determined by
multiplying the cost basis of the equipment in each department (A:
$36,000; B: $24,000; C: $18,000; D: $60,000) by the annual rate of
depreciation (10%) applicable to the machinery. The estimated monthly
depreciation (1/12 of the annual depreciation) was recorded in the general
journal and became the source of posting to the analysis spreadsheet. For
example, the depreciation expense allocated to Department A would have
been computed as follows: $36,000 x 10% x 1/12 = $300.

Factory Overhead Analysis Spreadsheet—Expense Type

A | B

cC | D | E | F [ 6 [ H T 1 [ J

Account No. 3113

Dept. A Dept. B
300.00  200.00

Account Depreciation Expense—Machinery
DEPARTMENTAL ANALYSIS

Dept. C
150.00

Distribution Base: Cost Basis

Post.
Description Ref.
Depreciation for January GJ

Dept. D
500.00

Date
Jan. 31

Debit
1,150.00

Credit Balance

1,150.00

The department-type analysis spreadsheet in Figure 4-7 provides a
separate amount column for each kind of expense. This makes it possible to
distribute expenses on a departmental basis as they are recorded. Each
column represents a different expense. Therefore, each analysis spreadsheet
replaces as many separate accounts as there are types of overhead expenses
in the factory. Figure 4-7 shows all expenses incurred for Department A
during January. Only the totals are entered. Expenses are posted from the

Figure 4-7 Factory Overhead Analysis Spreadsheet—Department Type
A | B | C | D | E | F [ G
11 FACTORY OVERHEAD—DEPARTMENT A
|2 Depreciation General
| 3 | Indirect Indirect Expense— Factory Factory
| 4 | Materials Labor Power Machinery  Property Tax = Insurance = Expenses
| 5 | No.3110 No. 3111 No. 3112 No. 3113 No. 3114 No.3115  No. 3116
6 300.00 200.00 150.00 300.00 280.00 392.00 150.00
H | I [ 0 ] K L] M [ N | O
| 4 | Misc. Factory Expenses Post.
1 5 | No. Amount Date Description Ref. ~ Debit = Credit Balance
6 Jan. 31 Total expenses-January 1,772.00 1,772.00
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books of original entry either in total or as of the date incurred. The fixed
expenses are posted from the general journal at the end of the month.

Factory overhead analysis spreadsheets, both expense and department
type, serve as subsidiary ledgers and are controlled by the factory overhead
account in the general ledger. The advantage of using an expense-type
analysis spreadsheet is that it provides only as many amount columns as
there are departments within the factory (see Figure 4-6). However, a
summary should be prepared at the end of an accounting period to
determine the total expenses incurred for each department.

The advantage of using a department-type analysis spreadsheet is that
fewer sheets are required and the preparation of a separate summary is
not required at the end of an accounting period, because the total
overhead charged to a department appears all in one place (see Figure 4-7).
When a factory is departmentalized, the factory overhead must be recorded
departmentally to determine the total cost of operating each department.
Spreadsheet software facilitates the distribution of departmental factory
overhead.

Schedule of Fixed Costs

Fixed costs are assumed not to vary in amount from month to month. Some
fixed costs, such as insurance and property taxes, are either prepaid expenses
or accrued expenses. Because these costs are considered to be very pre-
dictable, schedules for the periodic amount of fixed costs to be allocated to
the various departments can be prepared in advance. A schedule of fixed
costs similar to Figure 4-8 can be prepared for several periods. By referring
to the schedule at the end of the period, a journal entry can be prepared to
record the total for each of the fixed costs. The schedule also can be used as
the source from which fixed costs can be posted to the departmental factory
overhead analysis spreadsheets.

In Figure 4-8, the schedule of fixed costs shows that for the month of
January, the total depreciation expense for machinery, $1,150, is allocated
to the departments, based on the total cost of the equipment in each
department, as follows: A, $300; B, $200; C, $150; D, $500. Figure 4-8 also
shows the monthly departmental fixed costs for property tax and insurance
on the factory building that were distributed on the basis of the square
footage of space occupied by each department. For example, if Department
A occupies 2,800 square feet of space in a building with a total of 10,000
square feet, its allocation for the monthly property tax of $1,000 would be
computed as [(2,800/10,000) x $1,000], or $280. At the end of the month,
the accountant would post the amounts from the schedule of fixed costs to
each department’s analysis spreadsheet.

General Factory Overhead Expenses

All factory overhead expenses are recorded in a regular, systematic manner
so that at the end of an accounting period, all expenses chargeable to the
period have already been distributed to the factory departments. The
allocation of overhead to departments would have been made in proportion
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Figure 4-8 Schedule of Fixed Costs
Schedule of Fixed Costs
Item of Cost January February March April May June
Depreciation—machinery
Dept. A .......... $ 300.00 $ 300.00 $ 300.00 $ 300.00 $ 300.00 $ 300.00
Dept.B ........... 200.00 200.00 200.00 200.00 200.00 200.00
Dept.C ........... 150.00 150.00 150.00 150.00 150.00 150.00
Dept.D .......... 500.00 500.00 500.00 500.00 500.00 500.00
Total ........... $1,150.00 $1,150.00 $1,150.00 $1,150.00 $1,150.00 $1,150.00
Property tax:
Dept. A .......... $ 280.00 $ 280.00 $ 280.00 $ 280.00 $ 280.00 $ 280.00
Dept.B ........... 270.00 270.00 270.00 270.00 270.00 270.00
Dept.C ........... 250.00 250.00 250.00 250.00 250.00 250.00
Dept.D .......... 200.00 200.00 200.00 200.00 200.00 200.00
Total ........... $1,000.00 $1,000.00 $1,000.00 $1,000.00 $1,000.00 $1,000.00
Insurance:
Dept. A .......... $ 392.00 $ 392.00 $ 392.00 $ 392.00 $ 392.00 $ 392.00
Dept.B ........... 378.00 378.00 378.00 378.00 378.00 378.00
Dept.C ........... 350.00 350.00 350.00 350.00 350.00 350.00
Dept.D .......... 280.00 280.00 280.00 280.00 280.00 280.00
Total ........... $1,400.00 $1,400.00 $1,400.00 $1,400.00 $1,400.00 $1,400.00
Total fixed cost . $ 3,550.00 $3,550.00 $3,550.00 $3,550.00 $3,550.00 $3,550.00

to the measurable benefits received from such expenses. However, for some
items of factory overhead, it is difficult to measure the benefits departmen-
tally. Instead, the factory as a whole is the beneficiary. An example is the
salary of the plant manager, who has the responsibility to oversee all factory
operations. Another example would be the wages of the company security
guards.

General factory overhead expenses not identified with a specific
department are charged to departments by a process of allocation. This
allocation is usually made on a logical basis, such as allocating heating costs
to departments based on the factory space devoted to each department or
distributing the plant manager’s salary based on the estimated amount of
time the manager devoted to each department. The allocation may be made
for each item of expense as incurred and recorded, or expenses may be
accumulated as incurred and the allocation of the total expenses made at
the end of the accounting period. If the allocation is made at the end of the
period, each kind of general factory overhead expense incurred during
the period is recorded on a separate analysis spreadsheet. At the end of the
period, the total is allocated and recorded on the departmental analysis
spreadsheets.
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Figure 4-9 Summary of Factory Overhead
Summary of Factory Overhead
For the Month Ended January 31, 2011
Departmental Classification
Expenses Dept. A Dept. B Dept. C Dept. D Total
Indirect materials ..........couuiiiiinn. $ 300 $ 50 $ 40 $ 30 $ 420
Indirect 1abor ...............ccouiiinnn. 200 150 140 160 650
[MOWEF coco00000000000aa00000000000000000 150 140 120 100 510
Depreciation ................iiiiia.L. 300 200 150 500 1,150
Factory propertytax ..........ccovvviin.. 280 270 250 200 1,000
Insurance ...........cooiiiiiiiiii 392 378 350 280 1,400
General factory expenses ................ 150 350 200 300 1,000
TOtal ettt $1,772 $1,485 $1,200 $1,715 $6,172
Summary of Factory Overhead
All factory overhead expenses incurred during the accounting period, both
variable and fixed, are recorded on factory overhead analysis spreadsheets
and in the factory overhead control account in the general ledger. At the
end of the accounting period, the balance of the factory overhead control
account is proved by preparing a summary of factory overhead from the
analysis spreadsheets (see Figure 4-9). This summary shows the items of
expense by department and in total.
Distributing Service Department Expenses
All job order and process cost systems are designed to accumulate the total Distribute
cost of each job or product. To include factory overhead as part of the total service
cost, the amount of factory overhead incurred by each production depart- ~ department factory
. overhead costs to
ment must be determined. oroduction
In a factory, the manufacturing process consists of a series of operations  gpartments.

performed in departments or cost centers. Departments are divided into
two classes: service departments and production departments. A service
department is an essential part of the organization, but it does not work
directly on the product. The function of a service department is to serve the
needs of the production departments and other service departments. The
product indirectly receives the benefit of the work performed by the service
department. Examples of service departments include a department that
generates power for the factory, a building maintenance department that is
responsible for maintaining the buildings, or the cost accounting depart-
ment that maintains the factory accounting records.

A production department performs the actual manufacturing opera-
tions that physically change the units being processed. Because the
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production departments receive the benefit of the work performed by the
service departments, the total cost of production must include not only the
costs incurred directly in the production departments but also a portion of
the costs of operating the service departments. Therefore, the total product
costs should include a share of service department costs.

The distribution of the service department costs to production depart-
ments requires an analysis of the service department’s relationship to the
other departments before an apportionment can be made. The cost of
operating each service department should be distributed in proportion to
the benefits received by the various other departments. The apportionment
of service department costs is complicated because some service departments
render service to other service departments as well as to the production
departments. For example, the human resources department may provide
personnel services to the maintenance department, and the maintenance
department may clean the human resources offices. For a distribution to be
equitable, the cost of operating a service department should be divided
among all departments that it serves, service and production alike.

The first requirement of the distribution process is to determine how a
particular service department divides its services among the other depart-
ments. In some cases, the services performed for another department may
be determined precisely. More often, however, the distribution must be
based on approximations. For example, the power department may be
furnishing power for the operation of the machines and for lighting the
building and the surrounding grounds. If the power used in each depart-
ment is metered, the meters can be read at the end of the period and the
departments charged for the exact amount of power used. This type of
charge to a department would be termed a direct charge.

On the other hand, a department such as building maintenance, which
keeps the building clean and in repair, cannot measure exactly the benefits
it provides to the other departments that it serves. The cost of operating
the building maintenance department is therefore distributed to the other
departments on some equitable basis, such as square footage of floor space
occupied by each department.

Common bases for distributing service department costs include the
following:

Service Departments Basis for Distribution

Building Maintenance Floor space occupied by other departments
Inspection and Packing Production volume

Machine Shop Value of machinery and equipment
Human Resources Number of workers in departments served
Purchasing Number of purchase orders

Shipping Quantity and weight of items shipped
Store Room Units of materials requisitioned

Tool Room Total direct labor hours in departments served
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After the bases for distribution have been selected for the service
departments, the next step is to distribute the total cost of each service
department to the other departments. To illustrate the distribution process,
assume the following conditions:

1. The maintenance department services the power plant building.

2. The power plant furnishes power to the maintenance department to
run its maintenance equipment.

3. The power department and the maintenance department service the
human resources department facilities.

4. The human resources department services the power and maintenance
departments through its functions of hiring personnel and maintaining
the departments’ personnel records.

The first step is to compute the total cost of any one of these over-
lapping departments. Three different methods are available for use:

1. The direct distribution method distributes service department costs
only to production departments, even though the service departments
perform services for other service departments.

2. The sequential distribution or step-down method distributes service
department costs regressively to other service departments and then to
production departments. There are many ways to determine the order
in which to allocate service department costs. Two of the more
common methods are:

a. The number of other departments served.
b. The magnitude of total costs in each service department.

3. The algebraic distribution method takes into consideration that some
service departments not only may provide service to, but also may
receive service from, other service departments. Companies that use
this method have software, based on a series of simultaneous equations,
which performs the intricate calculations.

The direct distribution method makes no attempt to determine the
extent to which one service department renders its services to another
service department. Instead, the service department’s costs are allocated
directly and only to the production departments. For example, in Figure
4-10, Human Resources and Maintenance are ignored in the distribution
of Power costs, even though the Power Department provides energy to
them. This method has the advantage of simplicity, but it may produce less
accurate results than the other methods. Use of the direct method is
justified if the costs allocated to the production departments do not differ
materially from the costs that would be allocated using another, more
precise method.
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*$30,000 + 100,000 (kilowatt hours) = $0.30 per kilowatt hour
**$10,000 =+ 100 (number of employees served) = $100 per employee

Figure 4-10 Method 1—Spreadsheet for Direct Distribution of Service Department Costs to Production Departments
A B C D E F G H I

1 Human Main- Dept. Dept. Dept. Dept.

| 2 | Power Resources tenance A B C D Total
8

| 4 | Total from factory overhead

| 5 | analysis spreadsheets......................... $30,000.00 $10,000.00 $20,000.00 $50,000.00 $40,000.00 $60,000.00 $90,000.00 ~ $300,000.00
6

| 7 | Power distribution—

| 8 | (kw hours) (30,000.00)

1 9| A— 12000 @ $0.30"......... 3,600.00

110 B— 18,000 @ 0.30....cc...... 5,400.00

|11 ] C— 20,000 @ 0.30 ... 6,000.00

1 12 | D—_50000@ 0.30....... 15,000.00

113 100,000 kilowatt hours

| 14

| 15 | Human Resources

| 16 | distribution—(number

| 17 | of employees served) (10,000.00)

| 18 | A— 30 @ $100*.......coovvrrnnne. 3,000.00

119 B— 10 @ 100 1,000.00

120 C— 20 @ 100 2,000.00

121 D—_40 @ 100 4,000.00

22 | 100 employees

123

| 24 | Maintenance distribution—

| 25 | (square feet) (20,000.00)

| 26 | A— 5,000 @ 5,000.00

| 27 | B— 6,000 @ 6,000.00

128 | C— 4,000 @ 4,000.00

129 | D— 5,000 @ 5,000.00

130 | 20,000 sq ft $0 $0 $0 $61,600.00 $52,400.00 $72,000.00 $114,000.00  $300,000.00
31

132

33

34

***$20,000 + 20,000 (square feet) = $1.00 per square foot

BuIUN029Yy 1807 40 sa|diouliyg
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The sequential distribution method recognizes the interrelationships of
the service departments. The power department costs are divided among
the human resources, maintenance, and production departments. After the
power department cost distribution, the human resources department’s
total costs—which now include a portion of the power department costs—
will be allocated to the maintenance and the production departments.
Finally, the maintenance department’s costs will be distributed to the
production departments. Note in Figure 4-11, that even though Mainte-
nance and Human Resources provide service to Power, once Power has
been fully allocated no reciprocal services are allocated back to it.

The distribution sequence for allocating service department costs is a
high-priority decision when the sequential distribution method is used. The
sequential procedure should first distribute the costs of the service depart-
ment that services the greatest number of other departments. It should
continue until all service department costs have been distributed to the
production departments. The sequential distribution method can be long
and laborious if software is not used to perform the allocations, but it has the
advantage of being more accurate if the sequence established is based on a
sound analysis of services rendered to the various departments. If each service
department services the same number of other departments, the service
department with the largest total overhead cost should be distributed first.
"This order of distribution is based on the assumption that the departments
render services in direct proportion to the amount of expense they incur.

Figure 4-10 shows the direct distribution of service department costs to
production departments, whereas Figure 4-11 shows the sequential distribu-
tion to service departments and production departments based on the magni-
tude of the total costs in each of the service departments. (Note that the
magnitude of costs in each service department is used as the criterion for
determining the order of distribution because each service department services
the same number of other departments.) The organizational and operational
structure of a company determines which distribution method should be
selected and used. If the variation from one method to another is insignificant,
the direct distribution method will be suitable because it saves time and effort.

The completed distribution work sheets are the basis for a series of
general journal entries. The following entries are based on the distributions
shown in Figure 4-11.

Factory Overhead—Power Department ................... 30,000
Factory Overhead —Maintenance Department ............ 20,000
Factory Overhead—Human Resources Department ....... 10,000
Factory Overhead—Department A ....................... 50,000
Factory Overhead—DepartmentB ....................... 40,000
Factory Overhead—DepartmentC ....................... 60,000
Factory Overhead—DepartmentD ....................... 90,000
FactoryOverhead ..........ccciiiiiiiiiiiinnene... 300,000

Closed factory overhead expenses to service and
production departments.
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Figure 4-11

Method 2—Spreadsheet for Sequential Distribution of Service Department Costs

Based on Magnitude of Total Costs in Service Departments

*$30,000 + 120,000 (kilowatt hours) = $0.25 per kilowatt hour
**$22,500 + 25,000 (square feet) = $0.90 per square foot

A | B | C | D | E | F | G | H | I
1 Main- Human Dept. Dept. Dept. Dept.
| 2 Power tenance Resources A B Cc D Total
| 3 |Total from factory overhead
| 4 |analysis spreadsheets.................. $30,000.00 $20,000.00 $10,000.00 $50,000.00 $40,000.00 $60,000.00 $90,000.00 $300,000.00
5
| 6 |Power distribution—
| 7 | (kw hours) (30,000.00)
| 8 | Maintenance—
19 | 10,000 @ $0.25"....... 2,500.00
1 10|  Human Resources—
|11 10,000 @ $0.25 ........ 2,500.00
112 A— 12000 @ 0.25" ... 3,000.00
|18| B— 18,000 @ 0.25..... 4,500.00
| 14| C— 20,000 @ 0.25..... 5,000.00
115| D— 50,000 @ 0.25..... 12,500.00
| 16 | 120,000 $22,500.00
17
| 18 | Maintenance distribution—
| 19 | (square feet) (22,500.00)
120 | Human Resources—
121 5000 @ $0.90*..... 4,500.00
122| A— 5000 @ 0.90*... 4,500.00
123| B— 6,000 @ 0.90..... 5,400.00
124| C— 4000 @ 090..... 3,600.00
126| D— 5,000 @ 0.90.... 4,500.00
126 | 25,000 $17.000.00
27
| 28 |Human Resources
| 29 |distribution—(number of
| 30 |employees served) (17,000.00)
181 | A— 30 @ 5,100.00
132| B— 10 @ 1,700.00
133| C— 20 @ 3,400.00
134| D— 40 @ 6.800.00
135 | 100, $0 $0 $0 $62,600.00 $51.600.00 $72,000.00 $113,800.00 $300,000.00
36
Ed
138 |
39

***$17,000 =+ 100 (number of employees served) = $170 per employee
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The allocation of service department costs would be journalized as

follows:
Factory Overhead—Maintenance Department ............... 2,500
Factory Overhead—Human Resources Department .......... 2,500
Factory Overhead—Department A ............cccoviinnnnnn. 3,000
Factory Overhead—DepartmentB .......................... 4,500
Factory Overhead—DepartmentC ...............ccivnnnn. 5,000
Factory Overhead—DepartmentD ...........ccoviiinnnnnn. 12,500
Factory Overhead—Power Department ................... 30,000

Closed factory overhead expenses of power department
to service and production departments.

Factory Overhead—Human Resources Department .......... 4,500
Factory Overhead—Department A ..........ccciiiiiinnnnnn. 4,500
Factory Overhead—DepartmentB .......................... 5,400
Factory Overhead—DepartmentC ................ccooiiunn. 3,600
Factory Overhead—DepartmentD ...........ccoiiiinnnnnn. 4,500
Factory Overhead—Maintenance Department ............. 22,500

Closed factory overhead expenses of maintenance
department to service and production departments.

Factory Overhead—Department A ..............ccoviiinnn. 5,100
Factory Overhead—DepartmentB ...................counn. 1,700
Factory Overhead—DepartmentC .......................... 3,400
Factory Overhead—DepartmentD ..................c.c.oonn. 6,800
Factory Overhead—Human Resources Department ........ 17,000

Closed factory overhead expenses of human resources
department to production departments.

An accounting system can be designed to reduce the number of factory
overhead accounts to be maintained for the service departments. In such a
system, after the distribution work sheet in Figure 4-11 has been com-
pleted, a journal entry can be made to close the factory overhead control
account. The charges are made directly to the production departments as
follows:

Factory Overhead—Department A ....................... 62,600
Factory Overhead—DepartmentB ....................... 51,600
Factory Overhead—DepartmentC ....................... 72,000
Factory Overhead—DepartmentD ....................... 113,800
Factory Overhead ........... ..., 300,000

Closed factory overhead to production departments.
(The departmental totals include the apportioned costs
of the service departments.)

After posting the journal entries to the general ledger, the total balances
of the departmental factory overhead accounts will equal the balance of the
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Apply factory

overhead
using predetermined
rates.

factory overhead control account before it was closed. The journal entries
have not affected the total of the factory overhead expenses. However, the
general ledger now shows the amount of factory overhead expense being
allocated to each of the production departments. This is as it should be,
because overhead is only applied to products as they move through
producing departments. That is why the service department costs need to
end up in the producing departments, so that the products can be assigned
their fair share of all the factory costs.

Recall and Review 2

Posh Perfumes, Inc., budgeted for 6,000 bottles of “Monique” during the
month of June. Its unit cost was $10, consisting of direct materials, $3.00;
direct labor, $4.50; fixed factory overhead, $1.50; and variable factory over-

head, $1.00. The unit cost of “Monique” would be $ if 5,000
bottles were manufactured and $ if 7,600 bottles were
manufactured.

(After working this exercise, see page 210 for the solution.)

You should now be able to work the following:
Questions 11-16; Exercises 4-5 to 4-7; Problems 4-5 to 4-7; and Self-Stud
Problem 1.

Applying Factory Overhead to Production

Home Entertainment, Inc., manufactures two types of DVD players:
standard and deluxe. It attempts to set selling prices based on a 50%
markup on manufacturing costs to cover selling and administrative
expenses and to earn an acceptable return for shareholders. Tom
Sales, Vice President-Marketing, is confused because the numbers
provided by Anne Cash, Controller, indicate that standard DVD
players should be priced at $150 per unit and deluxe DVD players at
$300 per unit. The competition is selling comparable models for $145
and $525, respectively.

Sales informs Cash that there must be something wrong with the
job costing system. He had recently attended a seminar where the
speaker stated that “All production costs are not a function of how
many units are produced, or of how many labor hours, labor dollars,
or machine hours are expended.” He knows that the company uses
direct labor dollars as its only cost allocation base. Tom thinks that,
perhaps, this explains why the product costs and, therefore selling
prices, are so different from the competitors.

This part of the chapter describes a more sophisticated costing
system than the one that Home Entertainment is using. The Mini-
Case at the end of the chapter is a continuation of the Home
Entertainment saga.
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In previous discussions, companies avoided estimating and applying
factory overhead to production by charging the actual factory overhead
costs to the work in process account. These procedures were used to
emphasize the flow of costs and the basic cost accounting techniques
without unduly complicating the fundamentals. However, factory overhead
includes many different costs, some of which will not be known until the
end of the accounting period. Because it is desirable to know the approx-
imate cost of a job or product soon after its completion, some method must
be established for estimating the amount of factory overhead that should be
applied to the finished product. Through the estimating procedure, a job or
product will be charged an estimated amount of factory overhead expense
as it is worked on. At the end of a period, the actual factory overhead costs
can be compared to the estimated factory overhead applied to jobs. If the
company encounters a difference, it can determine the reasons for the
variance and distribute it to the appropriate accounts.

The advantages of estimating and charging factory overhead on a current
basis include timely billing of customers and more accurate bidding on new
contracts. Many jobs are priced on the basis of cost plus a markup to cover
selling and administrative expenses and to earn a profit. If it were not possible to
bill a customer for a job until a month or more after its completion because all
factory overhead costs were not known, the extension of time in collecting such
accounts would negatively affect the company’s cash flow. Also, many compa-
nies rely heavily on a bidding process to obtain new jobs. If a company
cannot include a fairly accurate estimate of factory overhead in the cost of a
bid, the financial health of the enterprise can be adversely affected.

The flexible budget, which includes the expected departmental factory
overhead costs at given levels of production, is used to establish predeter-
mined factory overhead rates. The rates are computed by dividing the
budgeted factory overhead cost by the budgeted production. The budgeted
production may be expressed in such terms as machine hours, direct labor
hours, direct labor cost, and units produced; the first three of which are
illustrated in the following sections. The accuracy of the rate depends on the
accuracy of the cost projections and the production estimates included in the
flexible budget. In budget projections, the fixed and variable cost components,
historical cost behavior patterns, and possible future economic and opera-
tional differences must be carefully considered. Specifically, these factors
include the anticipated volume of production, the variability of expenses, the
fixed costs relevant to the production levels, the activity of the industry as
forecast, and the possible price changes that may occur. Because of the many
unknowns, absolute accuracy cannot be expected. Nevertheless, management
should give a high priority to attaining the most accurate rate possible.

In a departmentalized company, factory overhead should be budgeted
for each department. The procedures for distributing the budgeted depart-
mental expenses are identical to those used to allocate the actual factory
overhead expenses. The departmental overhead budgets should also include
an allotment of budgeted fixed expenses, such as depreciation and a portion
of the budgeted service department expenses.
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Upon completing the factory overhead expense budget, the company
must choose a method to use when allocating the estimated expenses to the
departments. The usual allocation methods require that data from the
period’s production budgets be obtained. The production budgets will
provide information such as the estimated direct labor cost, direct labor
hours, or machine hours.

From the production estimates for the plant or for each department,
the company can select a method that will charge the product with its fair
share of the estimated factory overhead. The departmental composition of
human labor versus machines will influence the method chosen for applying
factory overhead to the product. A department with little automation will
usually apply overhead using either the estimate of direct labor cost or
direct labor hours for the coming period. A highly automated production
department will normally use an estimate of machine hours to be worked in
applying overhead to products. The point is to use as a cost allocation base
an item that causes overhead costs to occur.

Direct Labor Cost Method

The direct labor cost method uses the amount of direct labor cost that
has been charged to the job as the basis for applying factory overhead. The
overhead rate to be used for the coming period is predetermined by
dividing the estimated (budgeted) factory overhead cost by the estimated
(budgeted) direct labor cost. The relationship of the overhead to the direct
labor cost is expressed as a percentage of direct labor cost.

For example, assume that the budgeted factory overhead cost for
Department A amounts to $100,000, and the estimated direct labor cost is
expected to be $200,000. The predetermined overhead rate would be 50%
of direct labor dollars ($100,000/$200,000). Also, assume that during the
first month of operations, Job 100 incurred $1,000 for direct materials and
$3,000 for direct labor, and that the job is completed by the end of the
month. Using the predetermined rate to estimate factory overhead, the
total job cost is computed as follows:

Job 100
DireCt MaAterials ...ttt $1,000
Direct labor ..o s 3,000
Factory overhead (50% of directlabor$) ........... . i 1,500
Total cost of completed Job ... ...t e e $5,500

The direct labor cost method is appropriate in departments that require
mostly human labor and in which the direct labor cost charges are relatively
stable from one job to another. If a labor force generates direct labor cost
that varies widely due to the hourly rate range of the employees, another
method should be used. For example, assume that a lower-paid hourly
employee is replaced on a job by a higher-paid hourly employee. The
higher-paid employee would increase the direct labor cost and thereby
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increase the amount of factory overhead charged to the job. Such increases
in factory overhead charges to a department are usually unwarranted
because the higher-paid employee would not necessarily increase the actual
factory overhead expense incurred. Any fluctuation in the direct labor cost,
not accompanied by a proportional increase in actual factory overhead
expenses, will cause a distortion in a job’s total cost. This can be detrimental
to the company’s ability to control costs and to make good production and
marketing decisions.

Direct Labor Hour Method

The direct labor hour method overcomes the problem of varying wage
rates by applying factory overhead using the number of direct labor hours
worked on a job or process. The predetermined rate is computed by
dividing the budgeted factory overhead cost for the upcoming period by the
estimated direct labor hours to be worked. For example, assume that the
budgeted factory overhead cost for the coming period is $100,000 and that
production is expected to require 25,000 direct labor hours. The predeter-
mined overhead rate would be $4 per direct labor hour ($100,000/25,000
hours).

If factory overhead is applied to Job 100 using the direct labor hour
method, the records must include the number of direct labor hours worked
on each job. Assuming that it took 500 direct labor hours to complete Job
100, and that the direct materials and direct labor costs were $1,000 and
$3,000, respectively, the cost of Job 100 is as follows:

Job 100
(D= e A g T2 0= L= 1 T $1,000
Direct [abor (500 hOUIS) ...ttt e et et 3,000
Factory overhead (500 hours @ $4) .. ... it e i 2,000
Total cost of completed job . ... ..o $6,000

An advantage of the direct labor hour method is that the amount of
overhead applied to production is not affected by the mix of labor rates, as
it is in the direct labor cost method. However, if factory overhead consists
primarily of items that are more closely tied to employees’ wages, such as
fringe benefits, the direct labor hour method may not be as accurate as the
direct labor cost method.

Machine Hour Method

A highly automated department is normally best served by the machine
hour method. In such a department, the factory overhead cost should be
more proportionate to the machine hours generated by the equipment than
the direct labor hours or costs incurred by the employees operating the
machinery. It is common in automated departments for one employee to
operate more than one piece of equipment. Therefore, one direct labor
hour may generate, possibly, five machine hours.
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The machine hour method requires substantial preliminary study
before installation, and an additional quantity of records needs to be
maintained. However, the advantages to be gained by a more dependable
factory overhead application rate may far outweigh the additional effort and
costs involved. The machine hour rate is determined by dividing the
budgeted factory overhead cost by the estimated machine hours to be used
by production during the period.

For example, assume that the factory overhead budget is $100,000,
consisting mostly of machine-related costs, and it is expected that 10,000
machine hours will be required to meet production. The predetermined
rate would be $10 per machine hour ($100,000/10,000 hours). Assuming
that Job 100, now completed, used $1,000 for direct materials, $3,000 for
direct labor, and required 300 machine hours, its cost is as follows:

Joh 100
DireCt Materials ..ottt $1,000
DiIreCt [abOr oo e 3,000
Factory overhead (300 machine hours @ $10) ........ ...ttt 3,000
Total cost of completed job . ... ..o e $7,000

Activity-based Costing Method

The preceding methods of applying overhead to products assumed that all
overhead costs incurred were related to volume. This means that all of the
overhead costs incurred were a function of how many direct labor hours or
machine hours, volume-related activities, were worked. In a modern
factory that produces many products, a substantial portion of the overhead
may be more a function of the complexity of the product being made than
the number of units produced, labor hours worked, or machine hours used.
Activity-based costing (ABC) considers these non-volume-related ac-
tivities that create overhead costs, such as the number of machine setups or
product design changes required of a particular product line.

A product that is difficult to make may also be produced in small numbers,
perhaps owing to its unusual nature and to the resulting limited demand. If
overhead were applied to products strictly on the basis of the number of units
produced, the direct labor hours worked, or the machine hours used, very
little overhead would be charged to such a product due to its low production
volume. Its complexity to produce, however, may have created a lot of
additional overhead costs in the form of machine setups and design changes,
even though the number of units in the production run was small.

To successfully employ an ABC system, a company must first identify
non-volume-related factory activities that create costs. Examples of such
activities would include design changes, inspections, materials movements,
material requisitions, and machine setups. The cost of performing each of
these activities in the coming period must then be estimated. The next step
is to decide on the cost driver, or the basis used to allocate each of the
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activity cost pools. For example, for machine setup costs, the cost driver
may be the total estimated setup time for the coming period or, more
simply, the estimated number of setups to be performed. Lastly, the
estimated cost in each activity pool would be divided by the estimated
number of cost driver units, such as number of machine setups, related to
that pool. This results in an overhead or activity rate that is used to charge
each product or job based on its consumption of the resources required to
sustain each activity.

For example, assume that the factory overhead budget is $100,000. The
allocation bases, expected levels of activity for each cost pool, and overhead
rates follow:

Expected  Expected Level of  Overhead
Factory Overhead Cost Pool Amount Allocation Base Rate

Direct labor usage

(such as the wages of the supervisors

and maintenance staff that support 10,000 direct labor  $3/direct labor

the direct laborers) .................. $ 30,000 hours hour
Machine usage:

(such as electricity expense to run the 5,000 machine $8/machine

machines) .........ccooveviieninnn.n. 40,000 hours hour

Machine setups:

(cost of wages and technology needed

to reconfigure production line) ....... 20,000 100 setups $200/setup
Design changes:
(engineering salaries and computer- $400/design
assisted design software) ............ 10,000 25 design changes change
$100,000

Assume that Job 100, now completed, required $1,000 for direct
materials, $3,000 for direct labor, 500 direct labor hours, 75 machine hours,
two setups, and two design changes. The cost of the job would be computed
as follows:

Job 100
DireCt Materials ... ...t e $1,000
Direct [abor (500 NOUIS) ... v ittt et et ettt e e e ettt ettt 3,000
Factory overhead related to:
Direct labor usage (500 hours x $3/direct labor hour) ........................... 1,500
Machine usage (75 hours x $8/machine hour) .............. .. .ccoiviiiiinann. 600
Machine setups (2 setups x $200/SETUP) ... vvvveieeiee i 400
Design changes (2 changes x $400/designchange) ............. ... ...ooiuas. 800
Total cost of complete job . ... ..o $7,300

Note that the overhead charged to this job using activity-based costing
is greater than it was under any of the other methods of charging overhead.
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Account for

actual and
applied factory
overhead.

In this instance, activity-based costing better reflects the additional costs of
producing a job that requires two design changes and two setups. The use
of activity-based costing is not limited to manufacturers. A recent survey of
Irish hospitals indicated that hospitals changed to activity-based costing for
the following reasons: more accurate cost information (78%), better use of
hospital resources (50%), improved cost control (44.5%), more accurate
performance measures for evaluating personnel (40%), and better insight
into what causes costs to occur (37.5%).> Activity-based management
(ABM) is the use of activity-based costing information to improve business
performance by reducing costs and improving processes.

Recall and Review 3

If the ABC Company uses the machine hour method to apply factory
overhead and the predetermined overhead rate is $20 per hour,
$ is the amount that should be charged to Job 2525 for factory
overhead and $ would be the total cost of the job. Assume that
direct materials used totaled $3,000; direct labor was $2,200; direct labor
hours were 150; and machine hours were 175.

(After working this exercise, see page 210 for the solution.)

You should now be able to work the following:

Questions 17-25; Exercises 4-8 to 4-10; Problems 4-8 to 4-10; Mini-Case; a
Internet Exercise.

Accounting for Actual and Applied
Factory Overhead

After selecting the overhead application method and computing the pre-
determined rate to be used, all jobs or processes should be charged with the
estimated overhead cost rather than the actual factory overhead costs being
incurred. The estimated factory overhead is applied to production by a
debit to Work in Process and a credit to an account entitled Applied
Factory Overhead. Use of the separate applied factory overhead account
rather than the credit side of the factory overhead control account avoids
confusing the actual factory overhead charges, which are debited to the
factory overhead control account, with the estimated charges that are
debited to work in process. At the end of a period, the debit balance in
Factory Overhead is compared to the credit balance in Applied Factory
Overhead to determine the accuracy of the predetermined rates.

3 “An Empirical Survey of Adoption/Non-Adoption of Activity-Based Costing in Hospitals
in Ireland,” Working Paper, Doyle, Dufty, and McCahey, August 2002.
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Factory Overhead Applied Factory Overhead
Debited for Debited Credited for estimated
actual when overhead
overhead closed to applied to jobs
incurred Factory Overhead

To illustrate the use of a predetermined overhead rate, assume that a
company has estimated a rate of $5 per direct labor hour and that
production jobs actually required 1,000 direct labor hours to complete.
Using the direct labor hour method, we see that $5,000 of estimated factory
overhead cost would be applied to all jobs worked on during the period as
follows:

(a) WOrkin Process ........cuiuiiiiiiieeiiiiiiiiiiaeaaannn 5,000
Applied Factory Overhead ............................. 5,000
Applied factory overhead to jobs (1,000 hours @ $5).

Also assume that the actual factory overhead for the period was $5,500,
recorded as follows:

(b) Factory Overhead ...........cciiiiiiiiiiiiiii i 5,500
AccountsPayable ..........ccooiiiiiiii i i 5,500

At the end of the period, the applied factory overhead account is closed
to the factory overhead control account:

(c) Applied Factory Overhead .............ccooviiiiiinennn.. 5,000
FactoryOverhead ...........cccovviviiiiiiaa... 5,000

Closed applied factory overhead account to control account.

After the previous entries are posted, if a balance (debit or credit)
remains in the factory overhead control account, it indicates that the actual
factory overhead incurred did not equal the estimated factory overhead
applied to jobs:

Factory Overhead

(b) 5,500 (c) 5,000
Bal. 500 (d) 500

Applied Factory Overhead

(c) 5,000| (a) 5,000

The remaining debit balance of $500 in Factory Overhead indicates
that a smaller amount of overhead was applied to production than was
actually incurred during the period. The debit balance indicates that the
factory overhead costs were underapplied or underabsorbed. In other
words, the work in process account and the individual jobs worked on were

199



200 Principles of Cost Accounting

undercharged for the costs of factory overhead incurred in the accounting
period. Probable causes for the underapplication could include: (1) a lower
level of operating capacity was achieved than was budgeted for when the
predetermined rate was established or (2) the actual factory overhead
expenses were more than budgeted for the operating level achieved. If, on
the other hand, a credit balance remains in Factory Overhead after the
applied factory overhead account is closed to the control account, the credit
balance would represent overapplied or overabsorbed factory overhead.
"This means that more overhead was applied to production than was actually
incurred in the period. To begin each new month with a zero balance in
Factory Overhead, the debit or credit balance in the account is usually
transferred to an account entitled Under- and Overapplied Factory
Overhead, as follows:

(d) Under- and Overapplied Factory Overhead ............... 500
Factory Overhead ........ ..ot 500

Closed debit balance (underapplied) in factory overhead control account.

The special account, Under- and Overapplied Factory Overhead, will
accumulate the month-to-month differences. At the end of the year, the
balance of the under- and overapplied account will be closed to Cost of
Goods Sold, as illustrated in Figure 4-12, or allocated on a pro rata basis to
Work in Process, Finished Goods, and Cost of Goods Sold. The balance
should be prorated if it will materially distort net income to charge the
entire amount to Cost of Goods Sold.

The following table illustrates how under- and overapplied factory
overhead costs typically offset each other over a given period of time as
seasonal demands and production levels change:

Under- and Overapplied Factory Overhead

Dr Cr Dr (Cr)
Month Underapplied Overapplied Balance
January ... $1,200 $ 1,200
February .........oc i 800 2,000
March ... $3,500 (1,500)
April o 2,000 (3,500)
May 1,000 (4,500)
JUNE o 500 (5,000)
July L 700 (4,300)
AUQUSE ..o 1,100 (3,200)
September ......... .. 2,500 (700)
October ... 1,000 300
November ... 500 800
December .......... ..o 600 200

$7,800 $7,600
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Figure 4-12 Effects of Underapplied and Overapplied Overhead

If overhead is

Closing under-

Causes cost of

underapplied

and overapplied
factory overhead

Closing under-

goods sold to
increase

Causes cost of

If overhead is
overapplied

and overapplied

goods sold to

factory overhead decrease

If a small balance, such as the $200 in the preceding example, remains
in Under- and Overapplied Factory Overhead at year-end, it may be closed
directly to Cost of Goods Sold because it will not materially misstate net
income:

Cost of GoOds SOId ... ..o e 200
Under- and Overapplied Factory Overhead ...t 200
Closed debit balance in Under- and Overapplied Factory Overhead.

A large remaining balance, however, could distort the year’s net income
if it were closed entirely to Cost of Goods Sold when the company had
material amounts of ending work in process and finished goods inventories
that also would contain applied factory overhead. Therefore, an adjustment
is required to restate the balances of the Work in Process, Finished Goods,
and Cost of Goods Sold accounts.

To illustrate the proration procedure, assume that a debit balance of
$10,000 (underapplied factory overhead) remained in the under- and over-
applied factory overhead account at the end of the period. The year-end
balances, before adjustment, of the following accounts were as follows:

Percent of
Total
WoOrkin ProCess ..ot e e $ 10,000 10%
Finished GoOds ......ciiiiiiii i i ettt 30,000 30
Costof GOOdS SOld .. ov it e e 60,000 60
TOtal L $100,000 100%

The pro rata amount of the $10,000 underapplied factory overhead that
would be added to each account is computed as follows:

Work in Process ($10,000 X T0%0) ettt ettt ettt eieieiineas $ 1,000
Finished Goods ($10,000 X 30%6) ...ttt ettt e et 3,000
Cost of Goods Sold ($10,000 X B80%) . ..vvvretett ettt 6,000
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Figure 4-13

GENERAL
JOURNAL
$300,000

Y

$300,000

FACTORY OVERHEAD

POWER
$30,000

The journal entry to close the debit balance in Under- and Overapplied
Factory Overhead would be as follows:

WOrKin ProCess ...t e 1,000
Finished GoOds ...t e it 3,000
Cost Of GOOAS SOId ..ottt e e e e 6,000

Under- and Overapplied Factory Overhead .......................... 10,000

Closed debit balance in Under- and Overapplied Factory Overhead.

The amount allocated to Cost of Goods Sold becomes a period cost
that directly reduces net income for the current period. The amounts
allocated to Work in Process and Finished Goods become part of the
product cost of the inventories and will be deferred, along with the other
inventory costs, to the next period when the inventories are completed and sold.

The preceding sections of this chapter have presented and illustrated
the various aspects of accounting for factory overhead, including depart-
mentalizing factory overhead costs, distributing service department costs,
applying factory overhead to production using predetermined rates, and
accounting for differences between actual and applied factory overhead.
Figures 4-13 through 4-19 tie together these various aspects and show the
flow of factory overhead costs through the accounting system.

Actual Factory Overhead Expenses

MAINTENANCE
$20,000

HUMAN
RESOURCES
$10,000

DEPT. A
$50,000

DEPT. B
$40,000

DEPT. C
$60,000

DEPT. D
$90,000
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Figure 4-13 shows the flow of actual factory overhead expenses
through the accounting records. The example assumes that the amounts
posted to the factory overhead control account were originally recorded in
the general journal. The total charge to the control account of $300,000
equals the sum of the actual factory overhead expenses incurred by the
individual departments and recorded on the factory overhead analysis
spreadsheets.

Figure 4-14 is a spreadsheet for actual factory overhead costs
accumulated during the month and distributed at the end of the
month, using the same data and sequential distribution method
presented in Figure 4-11. Factory overhead was applied to the produc-
tion departments as jobs were worked on throughout the month, as
follows:

Department A $ 66,000
Department B 56,000
Department C 70,000
Department D 110,000

Figure 4-14 also shows the under- or overapplied factory overhead, by
department and in total, as follows:

Actual Costs  Applied Under/(Over)

Department A . ...oueine i $ 62,600 $ 66,000 $(3,400)
DepartmentB ...t 51,600 56,000 (4,400)
DepartmentC .......coiiiiiii i 72,000 70,000 2,000
DepartmentD ... 113,800 110,000 3,800

Total . $300,000 $302,000 $(2,000)

In Figure 4-15, the $300,000 balance in the factory overhead control
account is transferred to the factory overhead accounts for both the service
and production departments. The factory overhead analysis spreadsheets
provide the data necessary for the distribution.

Figure 4-16 shows the distribution of the service department’s costs
to the production department’s factory overhead accounts, using the
sequential distribution method of service department costs, with the service
department with the greatest total cost being distributed first. Figure 4-17
shows the application of factory overhead, based on predetermined
rates, to the individual production departments. In Figure 4-18, the
applied factory overhead accounts are closed to the departmental
factory overhead accounts. Finally, as shown in Figure 4-19, the
balances in the departmental factory overhead accounts are closed to
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Spreadsheet Summary of Actual and Applied Factory Overhead

A | B | C | D | E F G H | I

|1 Main- Human Dept. Dept. Dept. Dept.
| 2 Power tenance Resources A B C D Total
| 3 |Total actual expenses from factory
| 4 |overhead analysis spreadsheets .......... $30,000.00 $20,000.00 $10,000.00 $50,000.00 $40,000.00 $60,000.00 $90,000.00 = $300,000.00
5
| 6 |Power distribution—
| 7 |(kw. hours)
| 8 | Maintenance—
1 9 | 10,000 @  $0.25........... 2,500.00
1 10 Human Resources—
|11 10,000 @ 0.25 2,500.00
112 ] A— 12000 @ 0.25.... 3,000.00
| 13 B— 18,000 @ 0.25... 4,500.00
| 14| C— 20,000 @ 0.25.. 5,000.00
| 15 D— _ 50,000 @ 0.25 12,500.00
| 16 | 120,000 $22,500.00

17
| 18 | Maintenance distribution—
| 19 | (square feet)
120 | Human Resources—
121 5000 @ $0.90............. 4,500.00
122 | A— 5000 @ 090..... 4,500.00
123 | B— 6000 @ 09..... 5,400.00
| 24 | C— 4000 @ 0.90... 3,600.00
125 | D— _5000 @ 09...... 4,500.00
| 26 | 25,000 17,000.0
|1 27 |
| 28 |Human Resources distribution—
| 29 | (number of employees served)
130 | A— 30@ $170....c.e. 5,100.00
|31 B— 10@ 170, 1,700.00
132 | C— 20@ 170, 3,400.00
133 D— 40@ 170, 6.800.00
| 34 | 100 $62,600.00 $51,600.00 $72,000.00 $113,800.00  $300,000.00
86
| 36 | Applied factory overhead $66.000.00 $56,000.00 $70,000.00 ~ $110,000.00  $302,000.00
37
| 38 | (Over-) or underapplied
| 39 |factory overhead ($3.400.00) ($4.400.00) $2,000.00 $3,800.00 ($2.000.00)
40

BuIUN029Yy 1807 40 sa|diouliyg
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Figure 4-15 Distribution of Actual Factory Overhead to Service and Production Departments
FACTORY OVERHEAD
300,000 | 300,000
FACTORY O/H FACTORY O/H FACTORY O/H | FACTORY O/H| FACTORY O/H | FACTORY O/H | FACTORY O/H
HUMAN
POWER MAINTENANCE RESOURCES DEPT. A DEPT. B DEPT. C DEPT. D

30,000 20,000 10,000 50,000 > 40,000 60,000 > 90,000

Figure 4-16 Distribution of Service Department Costs

Distribution of Power
Department Costs

Distribution of Maintenance
Department Costs

Distribution of Human Resources
Department Costs

FACTORY
HUMAN HUMAN OVERHEAD—
POWER MAINTENANCE MAINTENANCE RESOURCES RESOURCES DEPT. A
30,000/30,000 - 20,000 20,000(22,500 - 10,000 10,000[17,000 - 50,000
L > 2,500 2,500 2,500 2,500 3,000
> 4,500 4,500 4,500
HUMAN > 5100
RESOURCES FACTORY
710,000] OVERHEAD—
L > 2,500 __ DEPT.A FACTORY
50,000 OVERHEAD—
FACTORY 3,000 DEPT. B
OVERHEAD— > 4,500
DEPT. A
50,000 FACTORY
> 3,000 OVERHEAD—
DEPT. B
FACTORY
OVEE';EABD* FACTORY
__beErlB OVERHEAD—
40,000 DEPT. C
> 4,500 FACTORY
OVERHEAD—
FACTORY DEPT.C
OVERHEAD— 60,000
DEPT. C 5,000
60,000 > 3,600
> 5,000
FACTORY FACTORY
OVERHEAD— OVERHEAD—
FACTORY DEPT.D DEPT. D
OVERHEAD— 90,000
DEPT.D 12,500
90,000 L > 4,500
L >12,500
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Figure 4-17 Departmental Applied Factory Overhead

APPLIED FACTORY OVERHEAD-
DEPT. A

66,000 ————— >

APPLIED FACTORY OVERHEAD-
DEPT. B

56,000 ———— >

WORK IN PROCESS
—> 302,000

APPLIED FACTORY OVERHEAD-
DEPT. C

70,000 —————>

APPLIED FACTORY OVERHEAD-
DEPT. D

110,000 ———>

Figure 4-18 Closing Applied Factory Overhead Accounts to
Departmental Factory Overhead Accounts
FACTORY OVERHEAD- APPLIED FACTORY OVERHEAD-

DEPT. A DEPT. A
62,600 | 66,000 «——— 66,000 | 66,000
FACTORY OVERHEAD- APPLIED FACTORY OVERHEAD-
DEPT. B DEPT. B
51,600 | 56,000 «— 56,000 | 56,000
FACTORY OVERHEAD- APPLIED FACTORY OVERHEAD-
DEPT. C DEPT. C
72,000 | 70,000 <€«=— 70,000 | 70,000
FACTORY OVERHEAD- APPLIED FACTORY OVERHEAD-
DEPT. D DEPT. D
113,800 | 110,000 <«— 110,000 | 110,000
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Figure 4-19 Closing Balances in Departmental Factory
Overhead Accounts

FACTORY OVERHEAD-

DEPT. A
62,600 66,000
3,400 >
FACTORY OVERHEAD-
DEPT.B
51,600 56,000 UNDER- AND OVERAPPLIED
4,400 > FACTORY OVERHEAD
. | 2,000
FACTORY OVERHEAD-
DEPT. C
72,000 70,000
2,000 >
FACTORY OVERHEAD-
DEPT. D
113,800 110,000
3,800 >

Under- and Overapplied Factory Overhead. The net amount of over-
applied factory overhead, $2,000, is relatively small and most probably
would be deducted from Cost of Goods Sold rather than prorated among
Cost of Goods Sold and the inventory accounts. Figure 4-20 shows in
summary form the transactions involved in accounting for factory
overhead.
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Figure 4-20 Summary of Factory Overhead Transactions
A | B | c | D | E
|1 ACCOUNTING FOR FACTORY OVIERHEAD
| 2 Source Book of Subsidiary
| 3| of Original Cost
| 4 Transaction Data Entry General Journal Entry Records
| 5 |Indirect materials Materials issued summary General Journal or Factory Overhead Factory overhead
| 6 |requisitioned from Materials Requisition Materials analysis sheets
| 7 |storeroom for factory use Journal Materials ledger cards
9
E Indirect labor employed  Labor cost summary General Journal Factory Overhead Factory overhead
| 11 |in factory Payroll analysis sheets
12
E Payroll taxes imposed Payroll record General Journal Factory Overhead Factory overhead
| 14 Jon the employer FICA Tax Payable  analysis sheets
| 15 | FUTA Tax Payable
| 16 | State Unemployment
| 17 | Tax Payable
| 18
| 19 |Incurred factory overhead Invoices General Journal Factory Overhead Factory overhead
| 20 |such as rent, power, and Accounts Payable  analysis sheets
| 21 repairs
| 22 |
| 23 |Adjustments for factory  Schedule of fixed costs ~ General Journal Factory Overhead Factory overhead
| 24 |overhead such as expired Prepaid Insurance  analysis sheets
| 25 |insurance, accrued Accrued Property
| 26 |property tax, and Tax Payable
| 27 |depreciation Accumulated
128 | Depreciation
129
| 30 |Distribution of factory Summary of factory General Journal Departmental Factory None
| 31 |overhead to service and  overhead Overhead Accounts
| 32 |production departments Factory Overhead
33
EDistribution of service Schedules General Journal Production Department  Factory overhead
| 35 |department expenses to Factory O/H Accts. analysis sheets
| 36 |production department Service Department
| 37 |expense accounts Expense Accounts
38
EApplication of factory Schedule of predetermined General Journal Work in Process Job cost sheets
| 40 |overhead to jobs departmental application Applied Factory
| 41 rates Overhead
|42 Accounts
143 |
| 44 |Close applied factory Applied factory overhead General Journal Applied Factory Overhead None
| 45 |overhead accounts to accounts Accounts
| 46 |factory overhead control Factory Overhead
47
ECIose factory overhead  Factory overhead control General Journal Under- and Overapplied None
| 49 |control balances to under- accounts Factory Overhead
| 50 |and overapplied factory Factory Overhead
| 51 |overhead accounts (if underapplied)
152 | Factory Overhead
153 | Under- and
| 54 | Overapplied Factory
| 55 | Overhead
56 (if overapplied)
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Recall and Review 4

RDI Co. had a year-end remaining debit balance of $15,000 in its under-and
overapplied factory overhead account. The balance was considered to be
large and, therefore, should be closed to Work in Process, Finished Goods,
and Cost of Goods Sold. The year-end balance of these accounts, before
adjustment, showed the following: Work in Process, $35,000; Finished
Goods, $65,000; and Cost of Goods Sold, $100,000. The prorated amount of
the underapplied factory overhead that is chargeable to each of the
accounts would be Work in Process, $ , Finished Goods,
$ , and Cost of Goods Sold, $

(After working this exercise, see page 210 for the solution.)

You should now be able to work the following:

Questions 26 and 27; Exercises 4-11 to 4-14; Problems 4-11 to 4-16; Proble
4-17R, the Review Problem for Chapters 1-4; and Self-Study Problem 2.

KEY TERMS

Account analysis method, 172 Mixed costs, 170

Activity-based costing (ABC), 196 Non-volume-related activities, 196
Activity-based management (ABM), 198 Observation method, 172

Algebraic distribution method, 187 Outliers, 176

Applied Factory Overhead, 198 Overapplied or overabsorbed factory
Budgets, 179 overhead, 200

Cost driver, 196 Period cost, 202

Department-type analysis spreadsheet, 182 Predetermined factory overhead rates, 193
Dependent variable, 177 Product cost, 202

Direct charge, 186 Production department, 185

Direct distribution method, 187 Scattergraph method, 174

Direct labor cost method, 194 Schedule of fixed costs, 183

Direct labor hour method, 195 Semivariable costs, 170
Expense-type analysis spreadsheet, 182 Sequential distribution or step-down
Factory overhead, 169 method, 187

Factory overhead analysis spreadsheets, 181 Service department, 185

Factory overhead ledger, 180 Step-fixed cost, 171

Fixed costs, 170 Step-variable cost, 171

Flexible budget, 179 Summary of factory overhead, 185
General factory overhead expenses, 184 Under- and Overapplied Factory
High-low method, 173 Overhead, 200

Independent variable, 177 Underapplied or underabsorbed, 199
Least-squares regression method, 177 Variable costs, 170

Machine hour method, 195 Volume-related activities, 196
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ANSWERS TO RECALL AND REVIEW EXERCISES

R&R 1

Hours Expense
Highvolume .......... ... . oo, 14,000 $6,100
Lowvolume .......coiiiiiiiiiiii i 9,000 4,100
Difference ........covviiiiiiiiiiiiiien 5,000 $2,000

Variable cost per hour = $2,000/5,000 hrs = $.40
9,000 hours 14,000 hours

Total CoSt . .vvvviii $4,100 $6,100
Variable cost @
$.40 perhour ... 3,600 5,600
Fixed COSt .. .vvvvieiii i $ 500 $ 500
R&R 2

5,000 units 1,500 units
Direct materials ............ccoiiiiiiiiiin... $ 3.00 $3.00
Directlabor .......... ... i 4.50 4.50
Fixedoverhead ...................ccoiit... 1.80* 1.20**
Variableoverhead .......................... 1.00 _1.00
L o 1= $10.30 $9.70

*(6,000 units x $1.50)/5,000
*%(6,000 units x $1.50)/7,500

R&R 3

$20 x 175 machine hours = $3,500.
Total cost of job = $3,000 + $2,200 + $3,500 = $8,700

R&R 4

Year-End Balances % of Total
Work inProcess ...............c.o.... $ 35,000 17.5 %
Finished Goods ...................... 65,000 32.5
Costof GoodsSold .................. 100,000 50.0
Total ..o $200,000 100.0 %
WorkinProcess ..................... $15,000 x 17.5% = $2,625
Finished Goods ............covvuuvnn. $15,000 x 32.5% = $4,875

Costof Goods Sold .................. $15,000 x 50.0% = $7,500
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SELF-STUDY PROBLEM 1

Distributing Service Department Expenses
Silicon Valley Manufacturing, Inc.

Silicon Valley Manufacturing, Inc., is divided into five departments that
consist of three producing departments (Machining, Assembly, and Finish-
ing) and two service departments (Building Maintenance and Storeroom).
During September, the following factory overhead was incurred for the
various departments:

MaChiNING .« .ottt e e e $125,000
Assembly .. ... 155,000
FiMiShiNg . 85,000
Building Maintenance ... 60,000
15 0] =Y 0o /s 1A 45,000

The bases for distributing service department expenses to the other
departments were as follows:

Bldg. Maintenance—on the basis of square feet of floor space occupied:
Machining, 5,000 sq ft; Assembly, 10,000 sq ft; Finishing, 3,000 sq ft;
Storeroom, 2,000 sq ft.

Storeroom—on the basis of the number of materials requisitions pro-
cessed: Machining, 400; Assembly, 250; Finishing, 100.

Required:

Rounding off allocated amounts to the nearest whole cent, prepare
schedules showing the distribution of the service departments’ expenses
using:

1. The direct distribution method.

2. The sequential distribution method.

Suggestions:

1. When using the direct distribution method, you must realize that one
service department’s use of another service department is ignored in
performing the distribution.

2. When using the sequential distribution method, you must first deter-
mine the order in which service departments will be distributed.

SOLUTION TO SELF-STUDY PROBLEM 1

Performing the Direct Distribution Method:
1. Observe that the distribution of Building Maintenance ignores the fact
that the maintenance workers also clean and repair the 2,000-sg-ft
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Storeroom. The denominator used in doing the allocations only includes
the combined 18,000 sq ft for Machining, Assembly, and Finishing.

Note that when distributing the Storeroom, the amount of the denomi-
nator is not an issue because the Storeroom does not provide any
services to Building Maintenance.

Performing the Sequential Distribution Method:

1.

Since the number of departments served is the most common
criterion for determining what service department to allocate first,
Building Maintenance will be allocated first because it services four
other departments, whereas Storeroom only services three other
departments.

Note that the denominator used in doing the Building Maintenance
distribution includes all 20,000 sq ft of factory floor space.

Note that the Storeroom amount distributed includes costs that origi-
nated in its department, as well as its share of the Building Mainte-
nance costs.

Note that once a department’s costs have been distributed, its share of
other service departments’ costs is not allocated back to it. (Note that
it is not an issue here, because Building Maintenance is not serviced
by the Storeroom.)

DIRECT DISTRIBUTION METHOD:

A

[ B | c [ D [ E [ F

Dept.
Total from factory overhead

analysis spreadsheets..........

Building Maintenance distribution—

(sq ft):

Machining (5,000 sq ft @ $3.33%)......... $16,650
Assembly (10,000 sq ft @ $3.33)......... $33,330

| 11 | Finishing (3,000 sq ft @ $3.33)............ $9,990

Storeroom distribution—

| 14 | (# of requisitions):
| 16 | Machining (400 regs. @ $60*)............. $24,000
| 18 | Assembly (250 regs. @ $60)

| 20 | Finishing (100 regs. @ $60)..

Total

*$60,000/18,000 sq ft

**$45,000/750 requisitions

................ $6,000

Bldg. Maint.  Storeroom Machining Assembly Finishing

................ $60.000 $45,000 $125,000 $155,000 $85,000

$(60,000)

................ $15,000

$(45,000) $165,650 $203,330 $100,990
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SEQUENTIAL DISTRIBUTION METHOD

A 1 B 1 © 1 D 1 E 1 F

]
Z Dept. Bldg. Maint. ~ Storeroom Machining Assembly Finishing
| 8 | Total from factory overhead
| 4 |analysis spreadsheets:....................... $60,000 $45,000 $125,000 $155,000 $85,000
| 5 | Building Maintenance
| 6 | distribution— (SQ ft)..........cccooviivirnnn. $(60,000

7
| 8 | Storeroom (2,000 @ $3*)..........c.c........ 6,000

9
| 10 | Machining (5,000 @ $3)....................... 15,000

11
| 12| Assembly (10,000 @ $3) ............... 30,000

13
| 14 | Finishing (3,000 @ $3)................... 9,000
15 $51,000.

16
| 18 | Storeroom distribution— $(51,000)
119 | (#0f reqs.) e
20|
| 21 | Machining (400 @ $68"*)...................... 27,200

22
| 23 | Assembly (250 @ $68)..............ccoc..c.... 17,000

24
| 25 | Finishing (100 @ $68) 6,800
26
Z Total $0 $0 $167,200 $202,000 $100,800
28
129 | *$60,000/20,000 sq ft
130 | **$51,000/750 requisitions
131
132 |

SELF-STUDY PROBLEM 2

Job Cost Sheets, Journal Entries
Water Wonders, Inc.

Water Wonders, Inc., makers of custom-made Jet Skis, completed Job 500
on March 31, and there were no jobs in process in the plant. Prior to April
1, the predetermined overhead application rate for April was computed
from the following data, based on an estimate of 40,000 direct labor hours:

Estimated variable factory overhead ........... ... .. . i $100,000
Estimated fixed factory overhead ........ ... .. i 200,000
Total estimated factory overhead ..............ooiiiiiiiiiiiiiiiinnnennnn. $300,000
Estimated variable factory overhead perhour ............... ... ... ... ... $ 250
Estimated fixed factory overhead perhour ......... ..., 5.00
Predetermined overhead rate per direct laborhour ......................... $ 7.50

The factory has one production department, and the direct labor hour
method is used to apply factory overhead.
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Three jobs are started during the month, and postings are made daily
to the job cost sheets from the materials requisitions and labor-time
records. The following schedule shows the jobs and the amounts posted
to the job cost sheets:

Date Direct Direct Direct Labor
Job Started Materials Labor Hours
401 April 1 $100,000 $120,000 12,000
402 April 12 200,000 250,000 18,000
403 April 15 80,000 75,000 8,000
$380,000 $445,000 38,000

The factory overhead control account was debited during the month
for actual factory overhead expenses of $325,000. On April 11, Job 401
was completed and delivered to the customer at a markup of 25% on
manufacturing cost. On April 24, Job 402 was completed and transferred
to Finished Goods. On April 30, Job 403 was still in process.

Required:

1. Prepare job cost sheets for Jobs 401, 402, and 403, including factory
overhead applied when the job was completed or at the end of the
month for partially completed jobs.

2. Prepare journal entries as of April 30 for the following:

Applying factory overhead to production.

Closing the applied factory overhead account.

Closing the factory overhead account.

Transferring the cost of the completed jobs to Finished Goods.

Recording the cost of the sale and the sale of Job 401.

PR To

Suggestions:

1. When completing the job cost sheets, you must first determine how
much overhead should be applied to each job.

2. When closing the factory overhead account, the balance will represent
the under- or overapplied factory overhead.

SOLUTION TO SELF-STUDY PROBLEM 2

Preparing the Job Cost Sheets:
1. On April 11, Job 401 was completed and factory overhead was applied

as follows:

Job 401
Direct materials ... .......oiuit i e $100,000
DireCt [abOr ..ot e 120,000
Applied factory overhead (12,000 hours x $7.50) .........couvieiuinnnnn 90,000
o) 7= 1o Y= $310,000

On April 24, Job 402 was completed and factory overhead was
applied as follows:

Job 402
Direct materials .. ...ttt e $200,000
DireCt [abOr ..o 250,000
Applied factory overhead (18,000 hours x $7.50) .............cccoviun.. 135,000

1] 7 | e Y= S PP $585,000
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On April 30, Job 403 is not completed; however, factory overhead is
applied to the partially completed job to estimate the total cost
incurred during the month of April, as follows:

Job 403
Direct Materials .. ...ttt e $ 80,000
[0 =3 4 F=T o Yo 75,000
Applied factory overhead (8,000 hours x $7.50) .............cccoeiinnnn. 60,000
Total cost (for month of April) ... e $215,000

Preparing the Journal Entries:

2. a. The total factory overhead applied to the three jobs during April
was $285,000. The general journal entry made on April 30 to apply
factory overhead to production follows:

April 30 WorkinProcess ...........ciiiiiiin.. 285,000
Applied Factory Overhead ................ 285,000

The applied factory overhead of $285,000 has already been re-
corded on the job cost sheets. The preceding general journal entry
brings the work in process control account into agreement with the
subsidiary job cost ledger.

b. and ¢. The next procedure is to close the applied factory overhead
account to Factory Overhead. Then, transfer any remaining
balance to the under- and overapplied factory overhead

account.
April 30 Applied Factory Overhead .................. 285,000
Factory Overhead ...................ouun. 285,000
April 30 Under- and Overapplied Factory Overhead . . 40,000
Factory Overhead ........................ 40,000

Closed factory overhead ($325,000 actual
- $285,000 applied).

d. and e. During April, the following entries were made to transfer the
cost of completed Jobs 401 and 402 to Finished Goods, and
to record the cost of the sale and the sale of Job 401:

Finished Goods . ...t 895,000
WOrkin ProCess .. .oviviiiie et iiennns 895,000

Completed Jobs 401 ($310,000) and 402 ($585,000) and
transferred to finished goods.

Accounts Receivable ...........c i e 387,500
SalES o i 387,500

Delivered Job 401 to customer and billed at 25% markup
($310,000 x 125%).

Costof Goods Sold ...ttt 310,000
Finished Goods ...ttt 310,000

Recorded cost of Job 401 delivered to customer.

215
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QUESTIONS

15.

10.

11.

12.

13.

14.

Principles of Cost Accounting

. What are factory overhead expenses, and

what distinguishes them from other manu-
facturing costs? What other terms are used
to describe factory overhead expenses?

. What are three categories of factory over-

head expenses? Give examples of each.

. What are the distinguishing characteristics

of variable, fixed, and semivariable factory
overhead costs?

When a product’s cost is composed of both
fixed and variable costs, what effect does
the increase or decrease in production
have on per unit cost?

. What effect does a change in volume have on

total variable, fixed, and semivariable costs?

Distinguish between a step-variable cost
and a step-fixed cost.

. What is the basic premise underlying the

high-low method of analyzing semivariable
costs?

. What are the advantages and disadvan-

tages of the scattergraph method as com-
pared to the high-low method?

. Differentiate between an independent vari-

able and a dependent variable and give an
example of each.

What does R%Z measure, and how would it
be useful?

How does accounting for factory overhead
differ in small enterprises versus large
enterprises?

What is the function and use of each of the
two types of factory overhead analysis
spreadsheets?

What are two types of departments found
in a factory? What is the function or pur-
pose of each?

What are the two most frequently used
methods of distributing service department
costs to production departments?

16.

17.

18.

19.

20.

21.

22.

23.

24,

When using the step-down method of dis-
tributing service department costs, if a
service department receives services
from other service departments, will
those costs be allocated back to it even
though it was the first service department
distributed?

When using the step-down method of dis-
tributing service department costs, if each
of two service departments services the
same number of other departments, how is
it determined as to which service depart-
ment to allocate first?

What are the shortcomings of waiting until
the actual factory overhead expenses are
known before recording such costs on the
job cost sheets?

What are the two types of budget data
needed to compute predetermined over-
head rates?

What are three methods traditionally used
for applying factory overhead to jobs? Dis-
cuss the allocation base used in each
method.

What factory operating conditions and
data are required for each of the tradi-
tionally used methods for applying fac-
tory overhead to products? Discuss the
strengths and weaknesses of each
method.

Under what conditions would it be desir-
able for a company to use more than one
method to apply factory overhead to jobs
or products?

How does activity-based costing differ from
traditional methods of applying overhead
to products?

What steps must a company take to suc-
cessfully employ activity-based costing?

What is the relationship between activity-
based costing and activity-based mana-
gement?
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25. Distinguish between volume-related and month? What are some probable causes
non-volume-related overhead costs. for the debit balance?

26. If the factory overhead control account has 27. What are two ways that an under- or over-
a debit balance of $1,000 at the end of the applied factory overhead balance can be dis-
first month of the fiscal year, has the over- posed of at the end of a fiscal period? How
head been under- or overapplied for the can one decide which method to choose?

EXERCISES

E4-1 Classifying fixed and variable costs

Classify each of the following items of factory overhead as either
a fixed or a variable cost. (Include any costs that you consider to
be semivariable within the variable category. Remember that
variable costs change in total as the volume of production
changes.)

Indirect labor

Indirect materials

Insurance on building

Overtime premium pay

Depreciation on building (straight-line)

Polishing compounds

Depreciation on machinery (based on machine hours used)
Employer’s payroll taxes

Property taxes

Machine lubricants

Employees’ hospital insurance (paid by employer)

Labor for machine repairs

Vacation pay

Janitor’s wages

Rent

Small tools

Plant manager’s salary

Factory electricity

Product inspector’s wages

¥ 59T 033 —FTQ@ w020 T

E4-2 High-low methods
Copper Mountain Company has accumulated the following data
over a six-month period:

Indirect Indirect
Labor Hours Labor Costs

January ... 400 $ 6,000
February ....... .. 500 7,000
March ..o 600 8,000
APTIL e 700 9,000
MY ettt e 800 10,000
JUNE .o e 900 11,000

3,900 $51,000
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Separate the indirect labor into its fixed and variable compo-
nents, using the high-low method.

E4-3 Scattergraph method
Using the data in E4-2 and a piece of graph paper:

1. Plot the data points on the graph and draw a line by visual
inspection, indicating the trend shown by the data points.

2. Determine the variable cost per unit and the total fixed cost
from the information on the graph.

E4-4 Least-squares regression method
Using the data in E4-2 and Microsoft Excel, determine:

1. The variable cost per unit, the total fixed cost, and R2.
2. The plotted data points using Chart Wizard.
3. Compare the results to your solutions in E4-2 and E4-3.

E4-5 Computing unit costs at different levels of production
Scentsation, Inc., budgeted for 12,000 bottles of perfume Oui
during the month of May. The unit cost of Oui was $20, consist-
ing of direct materials, $7; direct labor, $8; and factory overhead,
$5 (fixed, $2; variable, $3).

a. What would be the unit cost if 10,000 bottles were manufac-
tured? (Hint: You must first determine the total fixed costs.)

b. What would be the unit cost if 20,000 bottles were
manufactured?

c. Explain why a difference occurs in the unit costs.

E4-6 Identifying basis for distribution of service department costs
What would be the appropriate basis for distributing the costs
of each of the following service departments to the user
departments?

Building maintenance

Inspection and packing

Machine repair

Human resources

Purchasing

Shipping

dg. Raw materials storeroom

=0 Q0009

E4-7 Direct method and sequential method of distributing service
department costs
A manufacturing company has two service and two production
departments. Building Maintenance and Factory Office are the
service departments. The production departments are Assembly
and Machining.

SN The following data have been estimated for next year’s
operations:
Direct labor hours: Assembly, 80,000; Machining, 40,000
Floor space occupied: Factory Office, 10%; Assembly, 40%;

Machining, 50%
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The direct charges identified with each of the departments
are as follows:

Building maintenance ..............ooviuiiiieii i $ 90,000
Factory office ...... ..o 171,000
Assembly ... e 378,000
Machining . ... 328,000

The building maintenance department services all depart-
ments of the company, and its costs are allocated using floor
space occupied, while factory office costs are allocable to As-
sembly and Machining on the basis of direct labor hours.

1. Distribute the service department costs, using the direct
method.

2. Distribute the service department costs, using the sequential
distribution method, with the department servicing the great-
est number of other departments distributed first.

Determining job cost, using direct labor cost, direct labor hour,

and machine hour methods

a. If the direct labor cost method is used in applying factory
overhead and the predetermined rate is 100%, what amount
should be charged to Job 2010 for factory overhead? As-
sume that direct materials used totaled $5,000 and that the
direct labor cost totaled $3,200.

b. If the direct labor hour method is used in applying factory
overhead and the predetermined rate is $10 an hour, what
amount should be charged to 2010 for factory overhead?
Assume that the direct materials used totaled $5,000, the
direct labor cost totaled $3,200, and the number of direct
labor hours totaled 250.

c. If the machine hour method is used in applying factory over-
head and the predetermined rate is $12.50 an hour, what
amount should be charged to 2010 for factory overhead?
Assume that the direct materials used totaled $5,000, the
direct labor cost totaled $3,200, the direct labor hours were
250 hours, and the machine hours were 295 hours.

Determining job costs, using ABC method

Job 401k required $5,000 for direct materials, $2,000 for direct
labor, 200 direct labor hours, 100 machine hours, two setups,
and three design changes. The cost pools and overhead rates for
each pool follow:

Cost Pool Overhead Rate
Assembly support $5/direct labor hour
Machining support $10/machine hour
Machine setups $250/setup

Design changes $500/design change

Determine the cost of Job 401k.

7
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E4-10

E4-11

E4-12

ABC matching of cost pools and cost allocation bases
Match each of the following cost pools with the most appropriate
cost allocation base and determine the overhead rates:

Cost Pool Amount
Assembly SUPPOIt . ... s $50,000
Machining SUPPOIt ... it 80,000
Maching SETUPS .o v vttt e 25,000
Design changes . ..... ..ot 15,000

Allocation Base

Number of SetUPS ...t e 200
Maching NOUIS ... ..ot et ettt et ee et eneenenas 2,000
Design hours ... 500
Direct abor COSt ..ottt $ 75,000

Determining actual factory overhead

The books of Prestige Products Company revealed that the
following general journal entry had been made at the end of the
current accounting period:

FactoryOverhead ........... ..., 2,000
Under- and Overapplied Factory Overhead ............. 2,000

Closed credit balance in factory overhead control
account.

The total direct materials cost for the period was $40,000.
The total direct labor cost, at an average rate of $10 per hour for
direct labor, was one and one-half times the direct materials
cost. Factory overhead was applied on the basis of $4 per direct
labor hour. What was the total actual factory overhead incurred
for the period? (Hint: First solve for direct labor cost and then for
direct labor hours.)

Determining labor and factory overhead costs
The general ledger of Stephens Products, Inc. contains the
following control account:

Work in Process

Materials 15,000 | Finished goods 40,000
Labor 16,000
Factory overhead 16,000

If the materials charged to the one uncompleted job still in
process amounted to $3,400, what amount of labor and factory
overhead must have been charged to the job if the factory over-
head rate is 100% of direct labor cost? (Hint: First determine the
balance in Work in Process.)
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E4-13 General ledger account analysis
The following form represents an account taken from the general
ledger of Brodsky Costumes Company:

Indirect materials 500 | Work in Process 8,000
Supervisor’s salary 1,200 | (50% of $16,000 direct labor)

Power 5,000

Building expenses 1,000

Miscellaneous overhead 1,400

Bal. 1,700 9,100

Answer the following questions:

What is the title of the account?

Is this a departmentalized factory?

What does the balance of $1,100 represent?

How was the 50% rate determined? (Explain without numbers.)
What disposition should be made of the balance, assuming
that this is the end of the fiscal year?

oo Tw

E4-14 Computing under- and overapplied overhead
ETA Company had a remaining credit balance of $20,000 in its
under- and overapplied factory overhead account at year-end.
The balance was deemed to be large and, therefore, should be
closed to Work in Process, Finished Goods, and Cost of Goods
Sold. The year-end balances of these accounts, before adjust-
ment, showed the following:

WVOTK IN PrOCESS . ittt ettt et e e e e e e e e e e e e et e $ 75,000
Finished Goods ...ttt i ittt et i i 25,000
Costof Goods Sold .......oiiiiii 100,000
TOtal . e $200,000

a. Determine the prorated amount of the overapplied factory
overhead that is chargeable to each of the accounts.

b. P