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Preface

This course is directed toward the businessperson who must have financial and accounting knowledge but has

not had formal training in finance or accountipgrhaps a newly pronted middle manager or a marketing

manager of a small company who must know some basic finance concepts. The entrepreneur or sole proprietor

also needs this knowledge; he or she may have brilliant product ideas, but not the slightest idea about financin

The goal of the course is to provide a working knowledge of the fundamentals of finance and accounting th
can be applied, regardless of the firm size, in the real world. It givesimamcial managers the understanding
they need to function effectivelwith their colleagues in finance.

We show you the strategies for evaluating investment decisions such as return on investment analysis. You
see what you need to know, what to ask, which tools are important, what to look for, what to do, how to do it
and what to watch out for. You will find the course easy to read and useful. Many practical example
illustrations, guidelines, measures, rules of thumb, graphs, diagrams, and tables are provided to a
comprehension of the subject matter.

You cannotavoid financial information. Profitability statements, rates of return, budgets, variances, asset

management, and project analyses, for example, are included in thdimancial manager's job.

The financial manager's prime functions are to plan for, ahtand use funds to maximize the company's value.
The financial concepts, techniques, and approaches enumerated can also be used by-fingnual manager,
irrespective of his or her primary duties. All afamancial managers are in some way involvéth the financial
areas of business.

This course is designed for nfinancial executives in every functional area of responsibility in any type of

industry. Whether you are in marketing, manufacturing, personnel, operations research, economics, law,

g.

at

will
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behavioral sciences, computers, personal finance, taxes, or engineering, you must have a basic knowledge of

finance. Because your results will be measured in dollars and cents, you must understand the importance
these numbers so as to optimize result$oth the short and long term.

Knowledge of the content of this course will enable you to take on additional managerial responsibilities. You
will be better equipped to prepare, appraise, evaluate, and approve plans to accomplish departmental

objectives. You will be able to back up your recommendations with carefully prepared financial support as we
as state your particular measure of performance. By learning how to think in terms of finance and accountin
you can intelligently express your ideas, winat they are based on marketing, production, personnel, or other
concepts.

,2dzQf £ fSIENY K2g¢g G2 | LILINY A&aS adivBadByousate dzeadet. OFBnancidd S
measures show past, current, and future performance. Criteria are presentediop you can examine the
performance of your division and product lines and also formulate realistic profit goals.
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Nonfinancial managers should have a grasp of financial topics, but need not be able to arrive at th
mathematical answer (e.g., discounteate of return problem). Noffinancial managers mainly need to know
enough toask their financial colleagues what the discounted rate of return is for a variety of investment
decisions. A decision can then be based on their answer.

You should have a basunderstanding of financial information so as to evaluate the performance of your
responsibility center. Are things getting better or worse? What are the possible reasons? Who is responsib
What can you do about it?

You need to know whether your biness segment has adequate cash flow to meet requirements. Without
adequate funds, your chances of growth are restricted.

You must know what your costs are in order to establish a suitable selling price. What sales are necessary
you to break even?

You may have to decide whether it is financially advantageous to accept an order at below the normal selling

price. If you have idle facilities, a lower price may still result in profitability.

You need to be able to express your budgetary needs in oaebtain proper funding for your department.
You may have to forecast future sales, cash flows, and costs to see if you will be operating effectively in {
future.

Variance analysis helps you to spot areas of inefficiency or efficiency by comparing matfoamance to

e

le?

for

standards. What are the reasons that sales targets differ from actual sales? Why are costs much higher than

expected? The causes must be searched out so that corrective action may be taken.

You can undertake certain strategies to impeaeturn on investment by enhancing profitability or using assets
more efficiently. You have to understand that money has associated with it a time value. Thus, you wou
prefer projects that generate higher cash flows in earlier years. You may alstonammpute growth rates.

You are often faced with a choice of alternative investment opportunities. You may have to decide whether
buy machine A or machine B, whether to introduce a certain product line, or whether to expand

In managing working cagi, you have to get the most out of your cash, receivgldad inventory. How do you
get cash faster and delay cash payments? Don't forget that you need liquid funds to meet ongoir
expenditures. Should you extend credit to marginal customers? Hoeh imrentory should you order at one
time? When should you order the inventory?

In financing the business, a decision has to be made whether -&dmont intermediateterm, or longterm
financing is suitable. The financing mix of the company in termsjafyeor debt affects the cost of financing
and influences the firm's risk position. What is the best financing source in a given situation?

Taxes are important in any business decision; the daffereffect is what counts. Proper tax planning will make
for wise decisions. Are you maximizing your allowable tax deductions?

to
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Financial decisions are usually formulated on the basis of information generated by the accounting system of t
firm. Proper interpretation of the data requires an understanding of dssumptions and rules underlying such
systems, the convention adopted in recording information, and the limitatimmerent in the information

presented. To facilitate this understanding, an understanding of basic accounting concepts and conventions i

helpful. You should be able to make an informed judgment on the financial position and operating performance
the entity. The balance sheet, the income statement, and the statement of cash flows are the primary documen
analyzed to determine the compasyfinancial condition. These financial statements are included in the annual
report.

What has been the trend in profitability and return on investment? Will the business be able to pay its bills? Ha
are the receivables and the inventory turning over? &asi financial statement analysis tools are useful in
evaluating the company's current and future financial conditions. These techniques include horizontal, vertical, a|
ratio analyss.

Keep this course handy for easy reference throughout your carewit| ihelp you answer financial questions in
all the areas mentioned here and in any other matter involving money.

Field of Study Accounting
Level of Knowledge Overview
Prerequisite Basic Math
Advanced Preparation None
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Chapter 1:

Essentials of Accounting and Finance

Learning Objectives

After studying this chapter, you will be able to:

e IdentifythenonTA Y yOALf Yyl 3SKMpEAMIMG YOSNY 6AGK FAYIFYO

e List characteristics of capital investment
¢ Recognizé¢he responsibilities of financial managers.
¢ Distinguish betweendifferent business entities

A company exists to incage the wealth of its ownersManagement is concerned with determining ieh
products and services are needed and putting them into the hands of its customers. Financial manageme
deals with planning decisions to achieve the goal of maximizing the owners' wealth. Because finance is invol
in every aspect of a company's agpéons, nonfinancial managers, like financial managers, cannot carry out
their responsibilities without accounting and financial information.

In this chapter, you will learn about the ndimancial manager's concern with finance, the scope and role of
finance, the language of finance, the responsibilities of financial managers, the relationship between accounti
and finance, and the financial and operating environment in which finance is situated.

TheNon-& ET AT AEAIT - AT ACAOGO #11

Youshould have knowledge of finance and know how to apply it successfully in your particular department
functions. This is true whether you are a manager in production, marketing, personnel, operations, or any oth
department. You should know what to lodér, the right questions to ask, and where to get the answers.
Financial knowledge aids in planning, problem solving, and decision making. Finance provides a road ma
numbers and analysis so that you can optimally perform your duties. Further, ystimave financial and
accounting knowledge in order to understand the financial reports prepared by other segments of th
organization. You must know what the numbers mean even if you do not have to determine them.
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Nonfinancial managers spend a good fion of their time planning. They set objectives and plan efficient
courses of action to obtain those objectives. There are many types of plansfanancial manager might have
to deal with: production plans, financial plans, marketing plans, persgoiaek, and so on. All of these plans
are very different, and all require some kind of financial knowledge.

Finance provides a link that facilitates communication among different departments. For example, the budg
communicates overall corporate goals ttie department managers so they clearly know what is expected of
them; it also provides guidelines for how each department may conduct its actiwtest importantly you as a
department manager must present a strong case to upper management to justifyelary allowances. You
are typically a participant providing input when the budget is prepared. You must identify any problems wit
the proposed budget so they are rectified before the budget is finalized. Even after the budget is implemente

o I

you maysuggest changes in subsequent budgetary formulations. Also, you must intelligently discuss the budget

with other organizational members. If you do not adequately understand the budget or communicate

requirements your department may fail to achieve itatg.

You have to formulate and provide upper management with documented information to obtain approval for
activities and projects (e.g., new product line). Your request for resources will entail financial plans for the

contemplated project. Here, a kndedge of forecasting and capital budgeting (selecting the most profitable of
several alternative lonterm projects) is required. You may be involved in a decision of whether to lease or bu
an asset, such as equipment or an auto. Thus, you must conbieldeasibility of the purchase. You must
evaluate and appraise monetary and manpower requests before submission. If you gimswofsbeing iH
prepared, you will give a negative impression that may result in the loss of resources.

In certain situatios you may obtain financial information about competitors. You should be able to understand

such information to make intelligent decisions.

Because many of your decisions have financial implications, you are continually interacting with financ
managers. For instance, marketing decisions influence growth in sales and, as a result, there will be changes
plant and equipment requirements that dictate increased external funding. Thus, the marketing manager mu
have knowledge of the constraints of fundadability, inventory policies, and plant utilization. The purchasing

manager must know whether sufficient funds exist to take advantage of volume discounts. The cost of raw

materials is one of the most important manufacturing codtse cost of alternd@ve materials along with their

guality must be known since cost affects selling price, and inferior materials may create production problems

that eat into divisional profitability. Further, if materials are not delivered on time, customer orders m#gnot
filled in a timely fashion, thus adversely affecting future sales. Advertising managers also make key decisi
related to finance. They can justify costs associated with an advertising campaign by estimating its value.
customers want to buy youproducts, you have something of value that will pay off in future earnings.

Capital investment projects (property, plant, and equipment) are closely tied to plans for product developmen
marketing, and production. Thus, managers in these areas mustvblvéd with planning and analyzing project
performance. As one nefinancial manager | interviewed who was \Wing for an electronics compangut it:
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My knowledge of accounting and finance helps me to report results, understand reports, control
expenses,allocate resources, budget for proper staffing, and decide the direction of my
department. There are thirty nefinancial managers at my level within the company, and we
work in a very competitive environment as the company only promotes from withirrefdre,

| need every edge | can get in order to continue moving ahead, and my financial knowledge is a
very important tool in my career development.

For these reasons, as well as a host of others, you need basic financial knowledge to successfullydaiyduct
activities.

The Scope and Role of Finance

You will learn in this section the language of finance as well as the what and why. You will see t
responsbilities of financial managerand the relationship between accounting and finance will be erpthi

The Importance of Finance

Finance provides discipline to all the components of the organization involved in decision making. Therefo
you need knowledge of it to perform effectively. A knowledge of finance terminology, concepts, technique
and aplications aids in the overall management of your departmental affairs.

For effective communication, you must be able not only to understand what financial people are saying, but al
to express your ideas in their language. You can "open the door' thintiece department by having a better
understanding of the finance function and more productive working relationships with finance professionals.

If you master the finance vocabulary, you will be able to comprehend financial information (e.g., budgets), u
that information effectively, and communicate clearly about the quantitative aspects of performance ang
results. You must clearly and thoughtfully express what you need to financial officers in order to perfort
effectively. To do so, you have to beniiar with thebasicsof accounting, taxes, economics, and other aspects
of finance.

Finance usesaccounting informationto make decisions regarding the receipt and use of funds to meet
corporate objectives. Accounting is generally broken down into tategories: financial accounting and
managerial accounting. Financial accounting records the finahigtdry of the business and involves the
preparation of reports for use by external parties such as investors and creditors. Managerial accounti
provides financial information useful in making better decisions regarding the future. Financial and manager
accounting are discussed later in this chapter. Chafe2Ilcovers financial accounting while chaptefg and
13-14 zero in on manageriakcounting.
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The What and Why of Finance

Finance involves many interrelated areas such as obtaining funds, using funds, and monitoring performance
enables you to look at current and prospective problems and find ways of solving them.

One important aspet of finance is the analysis of the returisk tradeoff, which helps to determine if the

expected return is sufficient to justify the risks taken. The greater the risk with any decision (e.g., new Product

line, new territory), the greater the return regred. In managing your inventory of stock, for example, the less

inventory (merchandise held for resale) you keep, the higher the expected return (since less cash is tied up), but

also the greater the risk of running out of stock and thus losing satks@stomer goodwill.

No matter who you are, you are involved with finance in one way or another. Financial knowledge is required

of

marketing managers, production people, business managers, investment planners, economists, public relations
managers, opetgons research staff, lawyers, and tax experts, among others. For example, marketing managers

have to know product pricing and variance analysis. Financial managers must know how to manage assets s
to optimize the rate of return. Production managdrave to be familiar with budgeting and effective handling
of productive assets. Personnel executives must know about planning. Public relations managers must kn
about the financial strengths of the business. Operations research staff has to knowthbdime value of

money. Investment planners have to be familiar with the valuation of stocks, bonds, and other investments.

What are Financial Managers Supposed to Do?

The financial manager plays an important role in the company's goals, policiedinandial success. The
financial manager's responsibilities include the following:

e Financial analysis and planningdetermining the proper amount of funds to employ in the firm;
that is, designating the size of the firm and its rate of growth.

¢ Investment decisions- allocating funds to specific assets (things owned). The financial manager
makes decisions regarding the mix and type of assets acquired, as well as modification or

replacement of assets.
¢ Financing and capital structure decisionsaising fumls on favorable terms; that is, determining the

nature of the company's liabilities (obligations). For instance, should funds be obtained from short

term or longterm sources?
¢ Management of financial resources managing cash, receivables, and inventooyaccomplish
higher returns without undue risk.

The financial manager affects stockholder wealth maximization by influencing.

Present and future earnings per share (EPS)
Timing and risk of earnings.

Dividend policy

Manner of financing
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Table 11 presens the functions of the financial manager.

Tablel.1. Functions of the Financial Manager

A. Planning

e Long and shortrange financial and corporate planning
¢ Budgeting for operations and capital expenditures

e Evaluating performance

e Pricing policies and salésecasting

e Analyzing economic factors

e Appraising acquisitions and divestment

B. Provision of capital

e Shortterm sources; cost and arrangements
e Longterm sources; cost and arrangements
¢ Internal generation

C. Administration of Funds

e Cash management

e Bankingarrangements

¢ Receipt, custody and disbursement of companies' securities and moneys
¢ Credit and collection management

e Pension moneynanagement

¢ Investment portfolio management

D. Accounting and Control

¢ Establisiment ofaccounting policies

¢ Development and ngorting of accounting data

e Cost accounting

e Internal auditing

e System and procedures

e Government reporting

e Report and interpretation of results of operations to management
e Comparison of performance with operating plans and standards

E. Protection of Assets




e Ppovisionfor insurance
e Establisment of sound internal controls

F. Tax Administration

e Establisiment oftax policies
e Preparation of tax reports
e Tax planning

G. Investor Relations

¢ Maintaining liaison with the investment community
¢ Counseling witlanalystpublic financial information

H. Evaluation and Consulting

e Consultation with and advice to other corporate executives on company policies, operations,
objectives, and their degree of effectiveness

I. Management Information Systems

e Development and se of computerized facilities
¢ Development and use of management information systems
¢ Development and use of systems and procedures

What is the Relationship Between Accounting and Finance?

Accounting is a necessary input asub functionto finance. The pmary distinctions between accounting and
finance relate to the treatment of funds and decision making.

If you are employed by a large firm, the financial responsibilities are probably carried ot lseasurer,
controller, and financial vice presidefthief financial officer). Figurell shows an organization chart of the
finance structure within a company. Note that the controller and treasurer report to the vice president of
finance. You should know the responsibilities of these financial offiigihén your own organization and how
the function of each affects you.

The financial vice president is involved with financial policy making and planning. He or she has financial and
managerial responsibilities, supervises all phases of financial gctwitl serves as the financial adviser to the
board of directors.

The effective, competent, and timely handling of controllership and treasurer functions will ensure corporate
success. Table-2 lists the typical responsibilities of the treasurer and colér, but there is no universally
accepted precise distinctionetween the two jobs. The functions may differ slightly between organizations




because of personality and company policy, but typically controllers are concernedntéthal functions
whereas treasurers are responsible fexternal functions.

Management is involved with finance primarily in two ways. First, there is the record keeping, tracking, ar
controlling of the financial effects of prior and present operaticas well as obtaininguhds to satisfy current
and future requirementsThis function is of internal nature. The external function involves outside entities.

Figure 1. Financial Activity Organization

President
{CEQ)
1 |
Vice President Vice President Vice President
Manufacturing Finance {CFQ) Marketing
[
I ]
Treasurer Controller
1
1 [ [ |
Cash Credit Tax Cost
Manager Manager Manager Accounting
Manager
Financial Capital Fund Financial
Planning Expenditure Raising Ir&lgﬁ;ment Computer Accounting
ger Manager
Manager Manager Manager Manager

Table 12. Responsibilities of Controller and Treasurer

Controller

Accounting

Financial eporting

Custody of records
Interpretation of financial data
Budgeting

Controlling operations
Appraisal of results and makir
recommendations
Preparation of taxes
Managing assets

Internal auditing

Protection of assets
Reporting to the government
Payroll

Treasurer

Obtaining Financing

Banking relationship

Investment of funds

Investor relations

Cash management

Insuring assets

Fostering relationship with creditors and investors

Credit appraisal and collecting funds
Deciding on the financing mix
Dividend disbursement

Pension management
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Controller

The internal matters of concern to the controller include financial and cost accounting, taxes, control, and auc
functions. The controller is primarily involved in collecting and presenting financial information. He or sh
typically looks at whabhashappened instead of what should or will happen. The controller prepares the annual
report and Securities and Exchange Commission (SEC) filings as well as tax returns. The SEC filings include
10K, Form 1@. and Form &. The primary function of theontroller is ensuring that funds are used
efficiently.

The control features of the finance function are referred tav@nagerialaccounting. Managerial accounting is

the preparation of reports used by management for internal decision making, inclimidgeting, costing,
pricing, capital budgeting, performance evaluation, breakn analysis (sales necessary to cover costs), transfer
pricing (pricing of goods or services transferred between departments), and rate of return analysis. Manager
accountng relies heavily on historical information generated time financial accountingfunction, but
managerial accounting differs from financial accounting in that it is futwiented (making decisions that
ensure future performance).

Managerial accountinghformation is vital to the nofiinancial person. For example, the breaken point is
useful to marketing managers in deciding whether to introduce a product line. Variance analysis is used
compare actual revenue and costs to standard revenue andsctmt performance evaluation so that
inefficiencies can be identified and collective action taken. Budgets provide manufacturing guidelines
production managers.

Many controllers are involved with management information systems that analyze priorntuared emerging

patterns. The controller function also involves reporting to top management and analyzing the financia

implications of decisions.

Treasurer

The treasurer's responsibility is mostly custodial in obtaining and managing the company's chipii&e the

controller, the treasurer is involved in external activities primarily involving financing matters. He or she deals

with creditors (e.g., bank loan officers), stockholders, investors, underwriters for equity (stock) and bon
issuances, angiovernmental regulatory bodies such as the SEC. The treasurer is responsible for manag
corporate assets (e.g., accounts receivables inventory) and debt, planning the finances, planning cap
expenditures, obtaining funds, formulating credit policgdananaging the investment portfolio.

The treasurer concentrates on keeping the company afloat by obtaining cash to meet obligations and to buy t
assets needed to achieve corporate objectives. Whereasct@roller concentrates on profitability, the
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treasurer emphasizes the sources and uses of cash flow. Even a company that has been profitable may have a

significant negative cash flow. For example, there may exist substantiatdongeceivables (debts owed to
the company but not yet paid). In faawithout sufficient cash flow, a company may fail. By concentrating on




cash flow, thetreasurershould prevent bankruptcy and accomplish corporate goals. cbh&oller appraises
the financial statements, formulates additional data, and makes deciassd on the analysis.

Financial and Operating Environment

You operate in the financial environment and are indirectly affected byThissection will discuss financial
institutions and markets, financial versus real assets, and the alternative forlmusioiess organizations.

Hnancial Institutions and Markets

A healthy economy depends heavily on efficient transfer of funds from savers to individuals, businesses, a
governments who need capital. Most transfers occur throaghcialized financial institions, which serve as
intermediaries between suppliers and users of funds.

In the financialmarkets,companies demanding funds are brought together with those having surplus funds.
Financial markets provide a mechanism through which the financial maoaggins funds from a wide range of
sources, including financial institutions. The financial markets are composed of money markets and cap
markets. Figure-2 depicts the general flow of funds among financial institutions and markets.

Money marketsare the markets for shotterm (less than one year) debt securities. Examples of money market
securities include US Treasury bills, commercial paper, and negotiable certificates of deposit issued
government, business, and financial institutions.

Capitd marketsare the markets for longerm debt and corporate stocks. The New York Stock Exchange, whict

handles the stocks of many of the larger corporations, is an example of a major capital market. In addition,

securities are traded through the thousandt brokers and dealers oaverthe-counter (OTC) markes term
used to denote all buying and selling activities in securities that do not occur on an organized stock exchange.

Financial Assets Versus Real Assets

The two basic types of investments are financial assets and real assetdindncial assetsomprise intangible
investments (things you cannot touch). They represent your equity ownership of a company, or they provic
evidence that someone owes youdabt, or they show your right to buy or sell your ownership interest at a
subsequent date. Financial assets include common stock, options and warrants to buy stock at a later de
money market certificates, savings accounts, Treasury bills, commergal fansecured shotterm debt),
bonds, preferred stock, and financial futures (contracts to buy financial instruments at a later Batal) assets

are investments you can put your hands on. Sometimes referred to as real property, they include real esta
machinery and equipment, precious and common metals, and oil.
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Figure 12. General Flow of Funds among Financial Institutions and Financial Markets

Financial Institutions
Commercial banks

Mutual savings banks
Savings and loan associations

Suppliers and Pension funds ‘j
Users of Funds Life insurance companies
Individuals Credit unions
/ Investment banking houses (or brokerage houses)
Businesses Others
Governments

Financial Markets

Money markets [
Capital markets

Basic Forms of Business Organizations

The basic types of businesses are sole proprietorship, patiggrand corporation. Of the three, corporations
are usually of the largest size (in terms of sales, total assets, or number of employees), whereas partnersh
and proprietorships emphasize entrepreneurship to a greater degree.

Sole Proprietorship

Asole proprietorship is owned by one individual. Sole proprietorships are the most numerous of the three type
of organizations. The typical sole proprietorship is a small business; usually, only the proprietor and a fe
employees work in it. Funds areised from personal resources or through borrowings. The sole proprietor
makes all the decisions. Sole proprietorships are common in the retail, wholesale, and iseiustees

The advantages of a sole proprietorship are:

¢ No formal charter is required

¢ Organizational costs are minimal.

e Profits and control are not shared with others.

e The income of the business is taxed as personal income.
e Confidentiality is maintained.

The disadvantages are:
e The ability to raise large sums of capital is limited.

e Unlimited liability exists for the owner.
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e The life of the business is limited to the life of the owner.
e The sole proprietor must be a "jaci-all-trades."

Partnership

A partnership is similar to the sole proprietorship except that the business has more tharovamer.

Partnerships are often formed to bring together different skills or talents, or to obtain the necessary capital.
Although partnership are generally larger than sole proprietorships, they are not typically large businesses.

Partnerships are comnmoin finance, real estate, insurance, public accounting, brokerage, and law.

The partnership contract (articles of partnership) spells out the rights of each partner concerning such matte
as profit distribution and fund withdrawal. Partnership propeyaintly owned. Each partner's interest in the
property is based on his or her proportionate capital balance. Profits and losses are divided in accordance w
the partnership agreement. If nothing about distribution is stated, they are distributedlgqu

Each partner acts as ament for the others. The partnership (and thus each individual partner) is legally
responsible for the acts of any partner. However, the partnership is not bound by acts committed beyond th
scope of the partnership.

Formirg a partnership creates these advantages:

e Partnerships can be easily established, with minimal organizational effort

e Partnerships are free from special governmental regulation, at least compared to corporations.

¢ Income of the partnership is taxed as perabimcome to the partners.

¢ More funds are typically obtained than by a sole proprietorship.

e Better credit standing results from the availability of partners' personal assets to meet creditor claims.
e Partnerships attract good employees because of potept@atnership opportunity.

Its disadvantages are as follows:

e It carries unlimited liability for the partners; each member is held personally liable for all partnershig
debts.

¢ It dissolves upon the withdrawal or death of any partner.

e Because it cannot sadtock, its ability to raise significant capital is limited, which may restrict growth.

Corporation

A corporation is a legal entity existing apart from its owners (stockholders). Ownership is evidenced by

possession of shares of stock. The corporate figrmot the most numerous type of business, but it is the most
important in terms of total sales, assets, profits, and contribution to national income. The corporate form i
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implicitly assumed throughout this cours@orporations are governed by a distiset of state or federal laws and
come in two forms: a stat€ Corporationr federal Subchapter S.

The advantages of a C corporation are:

e Unlimited life.
o Limited liability for its owners, as long as no personal guarantee on a buseiat=d obligationsuch as

a bank loan or lease exists.
e Ease of transfer of ownership through transfer of stock.
e Ability to raise large sums of capital.

Its disadvantages are:

o Difficult and costly to establish, as a formal charter is required.
e Subject to double taxation oits earnings and dividends paid to stockholders.
e Bankruptcy, even at the corporate level, does not discharge tax obligations.

The general structure of a corporation is depicted in FiguBe 1

Figure 13. Corporate Structure

StockhoM ers I
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President'CEQ

Subchapter S Corporation

A Subchapter S Corporation is a form of corporation whose stockholders are taxed as partners.
To qualify as an S corporation, the following is necessary:

e A corporationmust nothave more tharlOOshareholders.
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¢ It cannot have any nonresident foreignexs shareholders.
e |t cannot have more than one class of stock.
e |t must properly elect Subchapter S status.

The S Corporation can distribute its income directly to shareholders and avoid the corporate income tax wh
enjoying the other advantages of tleerporate form.Note Not all states recognize Subchapter S corporations.

Limited-Liability Companyand LimitedLiability Partnership

Limited Liability Companies (LLCs) are a relatively recent development. Most states permit the establishmen
LLCs. UCs are typically not permitted to carry on certain service businesses (e.g., law, medicine, a
accounting). An LLC provides limited personal liability, as a corporation does. Owners, who are called memb
can be other corporations. The members run ttanpany unless they hire an outside management group. The

ile
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LLC can choose whether to be taxed as a regular corporation or pass through to members. Profits and losses can

be split among members any way they choollete: The LL@nd LLRules vary by state.A limitedHiability

partnership (LLP) is similar to an LLC; but LLPS are used for professional firms in the fields of accounting, law, and

architecture.

Conclusion

The chapter discussed the functions of finance, and the environment which finance opeaatehow the non
financial manager fits in a typical company's structure.

The financial functions of the busineggpact nonfinancial activitiesuch areas as record keeping, performance
evaluation, variance analysignd getting and utilization of resources. The nfimancial manager must
comprehend the goals, procedures, techniques, yardsticks, and functions of finance to optimally perform his
her duties. Ignorance of finance will not only lead to incorrect analysisdacisions but will also prevent you
from movingup in the organization.

An important reason for which you need financial and accounting knowledge is that without a goo
understanding of these disciplines you wiot have the tools needed for effective magement decision making.
You will have to rely totally on the financial manager, whose recommendations you may not be able to total
understand or, if necessary, dispute. A successful operation bigmakiction, marketing, and finance with
some degreeof goal congruence. Decisions that make sense in tafmsarketing and sales must also make

financial sense. Without some financial background, you cannot contribute sound input to the decision process.
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Chapter 1 Review Questions

1. Controllers arerdinarily NOT concerned with

A. Preparation of tax returns.
Investor relations.
Reporting to government.
Protection of assets.

OCow

2. The treasury function is usually NOT concerned with

A. Financial reporting.

Shortterm financing.

Cash custody and banking.

Credit extension and collection of bad debts.

Cow

3. In which legal form of business organization do the owners of the business enjoy limited liability?

A. Partnership.

Sole proprietorship.
Corporation.
Oligopoly.

Cow
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Chapter 1 Review Answers

1. Controllers arerdinarily NOT concerned with

A. Incorrect.The preparation of tax returns is s typical responsibility of the controller.
B. Correct. Controllers are usually in charge of budgeting, accounting, accounting reports, and related
controls. Treasures are most oftémvolved with control over cash receivables, sh@rm investments,
financing, and insurance. Thus, treasurers rather than controllers are concerned with investor relations.
C. Incorrect.External reporting is a function of the controller.
D. Incorrect.The a&counting system helps to safeguard assets.

2. The treasury function is usually NOT concerned with

A. Correct. Treasurers are usually concerned with investing cash and-aasdr assets, the provision of
capital, investor relations, insurance, etc. Controllers, on the other hand, are responsible for th
reporting and accounting activities of an organization, inicigdinancial reporting.

B. Incorrect.Shortterm financing lies within the normal range of a treasurer's functions.

C. Incorrect.The treasurer has custody of assets.

D. Incorrect.Credit operations are often within the treasurer's purview.

11}

3. In which legdlorm of business organization do the owners of the business enjoy limited liability?

A. Incorrect. General partners share profits and losses of the venture. Debts of a partnership ar
ultimately the debts of the individual general partners.

B. Incorrect.A le proprietorship is owned by one person. The sole proprietor is personally liable for all
debts.

C. Correct. Shareholders of a corporation own an equity interest in the underlying net assets of the
corporation and are entitled to share in its profits.nllée a sole proprietor or a general partner, the
shareholder is not subject to liability beyond his/her investment.

D. Incorrect An oligopoly is not a legal form of business organization.

D
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Chapter 2.

Types of cost data and cost analysis

Learning Objectives

After studying this chapter, you will be able to:

¢ Identifythe importance of cost data.
¢ Understand and defindifferent types of costs.
e Recognizeosts and theirallocation.

Costis an expenditure incurred to obtain revenue. In establishing a price for your product or service, you must
know total costs and costs per unit. You must also be familiar with the varasisoncepts that are useful for

income determination, shorterm and longterm decision making, and planning, evaluation, and control.
Different types of costs are used for different purposes, and proper costing will ensure the appropriate use of
and acountability for your department's resources.

The Importance of Cost Data

Obtaining and understanding cost information is essential to your business success. First, your costs determine
your selling price; if your costs exceed your selling price, yoinailt a loss. All costs applicable to a product o
service must be consideredn€luding manufacturing, selling, and other expenses) when determining a selling
price. It should also accouriibr expected inflationary price increases. For example, ldtioh is expected to be
6 percent next year, the selling price should similarly be increased by 6 percent.

D

Cost information also assists in determining (1) the minimum order to be accepted; (2) the profitability of
particular product, territory, or cusimer; and (3) the method of servicing particular types of accounts (e.g.,
through jobbers, by telephone, or by mail order). In addition, cost information allows the purchasing manager
to evaluate which suppliers are the least costly to use (the total assbciated with buying their merchandise,
including any transportation chargeg)ost information is also useful in planning and budgetary decisions.
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Types of Costs

Costs are classified according to: function, ease of traceability, timing of chargestagaenue, behavior,
averaging, controllability, and other important cost concepts.

CGosts by Function

Manufacturing costsinclude any costs to produce a product consisting of direct material, direct labor, and
factory overhead.

o Direct material becomes a integral part of the finished product (e.g., steel used to make an
automobile).

o Direct laboris labor directly involved in making the product (e.g., the wages of assembly workers on ah
assembly line).

e Factory overheadincludes all costs of manufacturirexcept direct material and direct labor (e.g.,
depreciation, rent, taxes, insuranceyaste control costs, quality costs, engineering, workmen's
compensation, cost of idle timeand fringe benefits).

Nonmanufacturing costs (operating expenseaje expenseselated to operating the business rather than
producing the product. These costs include selling and general and administrative expenses.

e Selling (marketing) expensesinclude the cost of obtaining the salgg.g., commissios and/or
salespersons' salasgand distributing the product to the customer (e.g., delivery charges). Selling
expensesnay be analyzed for reasonableness by product, territory, customer class, distribution outlet,
and method of sale. Marketingxpensesshould be evaluated based dhe success of distribution
methods (e.g., direct selling to retailers and wholesalers versus mail order sales).

e General and administrative expensesclude the costs incurred for administrative activities (e.g.,
executive salaries and legal expenses).

Note: Many costs overlap within their categories. For example, direct materials and direct labor when combined
are calledprime costs Direct labor and factory overhead when combined are termedversion costgor
processing cosjs

Costs by Ease of &ceability

Direct costsare directly traceable to a particular object of costing such as a department, product, job, or
territory (e.g., depreciation on machinery in a department and advertising geared to a particular sales territory).

Indirect (common) csts are more difficult to trace to a specific costing object because they are shared by
different departments, products, jobs, or territories. Therefore, such costs are allocated on a rational basis (e.g..
rent is allocated to a department based on squémetage). A cost may be direct in one area and indirect in
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another. For example, in analyzing salespeople, traveling and entertainment expenses are direct; however, in
analysis by product, these expenses are indirect.

Costs by Timing of Charges AgatrRevenue

Period costare related to time rather than to producing the product (e.g., advertising costs, sales commission
and administrative salaries). They are charged against revenue in full in the year incurred.

Product costsare related to manufatring a product (e.g., material and labor costs). They are charged to
inventory first and then to cost of sales when sales are made.

Costs by Behavior

Fixed costsnclude the costs that remain constant regardless of activity (e.g., rent, property tasesance).

an

w

As sales increase, fixed costs do not increase; therefore, profits can increase rapidly during good times.

However, during bad times fixed costs do not decline, which causes profits to fall rapidly.

Variable costsinclude the costs that varglirectly with changes in activity (e.g., direct material, direct labor).
Thus, a 20 percent increase in variable cost accompanies a 20 percent increase in sales.

Semivariable (mixed) costénclude the costs that are part fixed and part variable. A sariable cost varies
with changes in volume but, unlike a variable cost, does not vary in direct proportion. Such examples inclu

telephone bills, electricity bills, and car rental charged as a fixed rental fee plus a variable mileage fee. T
breakdownof costs into their variable and fixed components is important in many areas including flexible

budgeting, brealeven analysis, and sharm decision making.

Costs by Averaging

Average costare the total costs divided by total units. For example, téltgost is $10,000 for the production
of 1,000 units, the average cost is $10 per unit.

Costs by Controllability

Controllable costsare those costs over which a manager has direct control (adyertising if it is at the
discretion of the manager).

Unoontrollable costsare those costs over which a manager has no control @agperty taxes).

Other Important Cost Concepts Useful for Planning, Control and Decisior
Making

Standard costsare the carefully predetermined production or operating costs thetve as target costs.
Standard costs are compared with actual costs in order to measure the performance of a given department.

18
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Joint costsare the common costs of producing two or more inseparable products up to the point at
which they become separable (the sgiff point). The products are then sold as identifiably separate
products or are processed further.

Incremental (differential) cost are determined by calculating the difference in costs between two or more
alternatives. For example, if the direct labor costs for products A and B are $10,000 and $15,000, respectiv
the incremental cost is $5,000.

Sunk costsare those costs of reswmces that have already been incurred, and, therefore, they will not change
regardless of which alternative is chosen. They represent past or historical costs. For example, a $50,
machine paid for three years ago now has a book value of $20,000$2lh&00 book value is a sunk cost that
does not affect a future decision.

Relevant costénclude expected costs that will differ between alternativ8$ie incremental cost is relevant to a
decision, but the sunk cost is irrelevant.

Opportunity costsinclude the net revenue foregone by rejecting an alternative. For example, if you have the

choice of using your department's capacity to produce an extra 10,000 units or renting it out for $20,000, the

opportunity cost of using the capacity is $20,000.

Discretionary costare those costs that can be discontinued without affecting the accomplishment of essentia
managerial objectives in the shetérm (e.g., bonuses).

How Do Your Costs Behave?

Costs by Behavior

From a planning and control standpoint, perisape most important way to classify costs is by how they behave
in accordance with changes in volume or some measure of activity. Assuming idle capacity (ngbusing
entire department's capacity), theost behavior relationships of fixed cost, varmldost, andunit costare
shown in Table 4. Table 2 illustrates the cost behavior for a fixed cost, such as rent, and Figlirghdws

the behavior pattern for a fixed cost.

19
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Table 21, Relationships of Fixed Cost, Variable Cost, and Unit Cost

Fixed costs are $1,000 per period and variable costs are $.10 per unit. The total and unit (average) costs at various
production levels are as follows:

Volume Total Total Total Variable Fixed Unit
in Fixed Variable Costs Cost Cost Average
units Costs Costs per unit per unit Cost
(b)+(c) (©)/(a) (b)/(2) (d)/(a)
or
(a) (b) (€) =(d) =(e) = (e)+(f)
1,000 $1,000 $ 100 $1,100 $.10 $1.00 $1.10
5,000 1,000 500 1,500 .10 .20 .30
10,000 1,000 1,000 2,000 .10 .10 .20
Table 22. Cost Behavior for Rent
Volume Rent Unit Cost
100,000 $100,000 $1.00
150,000 100,000 .67
200,000 100,000 .50

Example 21. Your company is operating at idle capacity. Current production is 100,000 units. Total fixed cost is

$100,000, andrariable cost per unit is $3. If production increases to 110,000 units, the following results:

Total fixed cost is still $100,000.

Fixed cost per unit is $.91 ($100,000/110,000 units)
Total variable cost is $330,000.

Variable cost per unit is $3.

»powbde

Table 2-3 illustrates the cost behavior for a variable cost, such as commissions, and Fgusbo®vs the
behavior pattern for a variable cost.

You can estimate the total cost of an item, such as a product line, by combining the variable cost and fixed cost.
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Fixed Fixed Cost Behavior Pattel
Cost

Volume
Figure 21. Fixed cost behavior pattern
Variable Variable Cost Behavior Pattel
Cost
Volume

Figure 22. Variable cost behavior pattern

Table 23. Cost Behavior for Commissions
Volume Commissions Unit Cost

100,000 $10,000 $.10
150,000 15,000 .10
200,000 20,000 .10
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Example 2. There are 100 estimated units for product line X. The fixed cost is $600, and the variable cost|is

$2.25 per unit. The total cost is:

Fixed cost $600
Variablecost +225 (100 x $2.25)
Total cost $825

Segregating Fixed Cost and Variable Cost

If you know the total cost you can determine the fixed and variable costs using thdohigmethod. The
variable cost per unit may be computed bymparing the change in expense between high and low levels with
the change in volume.

Example 23. Your company reached its sales volume high in May. The lowest volume occurred in February.

Total Cost Unit Volume
High Point (May) $4,000 32,000
MinusLow Point (February) 2,800 20,000
Change due to volume $1,200 12,000
. . $1,200
Ch t t - = $.10
ange in cost per uni $12.000 $

Thus, the variable cost per unit is $.10. You can now determine the fixed portion of the expense using either the
lowestor highest volume level. For example, using the high point:

Total Fixed Cost Total Cost Total Variable Cost

Total Fixed Cost $4,000- ($.10 x 32,000) = $800

Cost Allocation

Cost allocation assigns a common cost to two or more departments. Theatestdlocated in proportion to

SIOK RSLI NILIYSyGQa NBalLRyaAoAfAGe F2NJ GKSANI Ay Odz2NNB
labor cost, direct labor hours, machine hours, and number of employees. Criteria in selecting an allocaion ba
include cost benefit, ease of use, and industry standards. Cost allocation enhances control, aids efficiency
evaluation, and promotes sound decision making. Accurate cost figures are necessary for product costing and
pricing.
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Cost Analysis

Cost analyis allows management to move carefully and to control castauratelyin the following ways:

e Compensation and expenses for salespeople should be analyzed and compared to budget, sal
structure, and industry standards.

e Cost estimates may be made for atiative methods of selling products (e.g., evaluation can be
performed related to the distribution of samples and the effect on costs and sales trends).

e Cost data of potential sales by product or territory may aid in the assignment of sales people.

e Cost ifformation for advertising programs aid in making decisions for future media communications
Special cost structure may be formulated for market test cases to examine cost effectiveness.

e An analysis of entertainment expense should be made by customespgagon, or territory, in order to
determine whether expenses are in line with the revenue obtained and whether the cost per dollar o
net sales and the cost per customer are reasonable.

e The following costs should also be analyzed for control purpases per order received, cost per
custome account, cost per item handledost per shipment, and cost per order filled.

e The cost per month and cost per mile for auto expenses should be considered for reasonableness.

e Material costs should be evaluated for clyges. Costs per unit may drop as a result of quantity

RA&02dzyia yR OKFy3ISa Ay (KS &dzZLILJX AcBangetue ®NB A 3 K

substitution of different materials, changing suppliers, and difference in the quality of material.

e Directlabor costs should also be evaluated for changes. Costs per unit can decline due to increased

worker experience in performing the task. Also, new material waste will decline as increased maturity
the operation exists.

What You Can Learn from the Japanese

Japanese manufacturing companies place high standards on quality, timely delivery, arostgwoduction.
To lower costs they reduce the number of parts and use standard parts across product lines with a variety
products. Japanese companies alsoognize that the best area to support la@st production is usually in a

LINE RdzOG Qa RSaAdy aidl3de ¢KSe RSEAIY | yR o0dZAf R LINRE

Note that such selling prices may be lower than that supportgaiorrent manufacturing costs. In an attempt

of

to improve machine efficiency, Japanese companies practice preventive and corrective maintenance, instead of

breakdown maintenance.
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Conclusion

Cost information is imperative in the decisioraking process and inecessary for operational and control
purposes as well. The project manager should have a basic knowledge of cost control so as to keep track of the
expenses of his or her product. Such knowledge would be useful in analysis of payment résquesesdors,
equipment purchasing and rentals, lusspm versus cost plus contracts, analysis of labor cost, preparation of
the progress report and evaluation of project status.
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Chapter 2 Review Questions

1. When a decision is made in an organization, it is selected from a group of alternative courses of action.

loss associated with choosing the alternative that does not maximize the benefit is the

OO0 w»

Net realizable value.
Expected value.
Opportunity cest.
Incremental cost.

2. Controllable costs

A.

Arise from periodic appropriation decisions and have no -gdicified function relating inputs to
outputs.

Are primarily subject to the influence of a given manager of a given responsibility center ¥enigie
span.

Arise from having property, plant, and equipment, and a functioning organization.

Result specifically from a cleant measured relationship between inputs and outputs.

3. Incremental cost is

Cow

The difference in total costs that result®m selecting one choice instead of another.

The profit forgone by selecting one choice instead of another.

A cost that continues to be incurred in the absence of activity.

A cost common to all choices in question and not clearly or feasibly allocable to any of them.

4. Joint costs are those costs

A.

Of products requiring the services of two or more processing departments.

. Of a product from a common process that has reldyividtle sales value and only a small effect on

profit.

. Of production that are combined in the overhead account.

Of two or more products produced from a common process.

5. The difference between variable costs and fixed costs is

A.

Unit variable costddictuate, and unit fixed costs remain constant.
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B. Unit variable costs are fixed over the relevant range, and unit fixed costs are variable.

C. Total variable costs are variable over the relevant range and fixed in the long term, while fixed cos

never change

D. Unit variable costs change in varying increments, while unit fixed costs change in equal increments.

6. Sales commissias classified as what type of cost?

A. Product cost.
Semivariable.
Variable.
Fixed.

O oW
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Chapter 2 Review Answers

1. When a decision is made in an organization, it is selected from a group of alternative courses of action. T
loss associated with choosing the alternative that does not maximize the benefit is the

A.
B.
C.

2. Controllable costs

A.

3. Incremental cost is

A.

O

4. Joint costs are those costs

A.

Incorrect.Net realizable value is the value of anetsset of any disposal costs.

Incorrect.Expected value is a weighted average of potential outcomes with weights being probabilities.
Correct.Opportunity costs include the net revenue foregone by rejecting an alternative. For example,
you have the koice of using your department's capacity to produce an extra 10,000 units or renting it
out for $20,000, the opportunity cost of using the capacity is $20,000.

Incorrect.An incremental cost is the additional cost of selecting one option rather than anoth

Incorrect. Periodic appropriation decisions that have no wsdecified function relating inputs to
outputs apply to discretionary costs.

Correct.Controllable costs are those costs over which a manager has direct controb@bgrtising if it
is at the discretion of the manager). All costs are controllable, but they are controlled at different
management levels; e.g., the decision to build another plant is made at a higher level of manageme
than the decision to buy officgupplies.

Incorrect.Property, plant, and equipment costs are committed costs.

Incorrect.Engineered costs result from a measured relationship between inputs and outputs.

Correct.Incremental (differential) costs are determinéy calculating the difference in costs between
two or more alternatives. For example, if the direct labor costs for products A and B are $10,000 ar
$15,000, respectively, the incremental cost is $5,000.

Incorrect.Opportunity cost is the profit forgonky selecting one choice instead of another.
Incorrect.A fixed cost is incurred even though no output is produced.
Incorrect.Common or joint costs are not allocable among the possible choices.

Incorrect. The costs accumulated in prior processing steps are considered raw materials costs f
purposes of subsequent processing.

Incorrect. Common products with relatively little sales value arepbgducts, e.g., woodchips from a
sawmill. Joint cost is usualyt allocated to them.
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C. Incorrect.Indirect costs are combined in the overhead account.

D. Correct.Joint costs are the common costs of producing two or more inseparable products up to the
point at which they become separable (the splif point). The prodcts are then sold as identifiably
separate products or are processed further.

5. The difference between variable costs and fixed costs is

A. Incorrect. Variable costs are fixed per unit; they do not fluctuate. Fixed costs per unit change as
production changes.

B. Correct.Fixed costs remain unchanged within the relevant range for a given period despite fluctuations
in activity, but perunit fixed costs da@hange as the level of activity changes. Thus, fixed costs are fixeo
in total but vary per unit as activity changes. Total variable costs vary directly with activity. They are
fixed per unit within a given range, but vary in total.

C. Incorrect.All costs, inluding fixed costs, are variable in the long term.

D. Incorrect.Unit variable costs are fixed in the short term.

6. Sales commissias classified as what type of cost?

A. Incorrect.Product costs are related to manufacturing a product (e.g., materiallamok costs). Sales
commission is an example of period costs.

B. Incorrect. Semivariable (mixed) costs include the costs that are part fixed and part variable. Suc
examples include electricity bills and car rental charged as a fixed rental fee plualdevarileage fee.

C. Correct.A variable cost is uniform per unit but, in total, fluctuates in direct proportion to changes in the
related activity or volume. Thus, sales commission changes with sales.

D. Incorrect.Total fixed costs do not fluctuate with agty levels; they are not based on units produced.

-
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Chapter 3:

Contribution Analysis

Learning Objectives

After studying this chapter, you will be able to:

¢ Recognize financial components criticabiecisionanalysis.
e Understand and define contribution margin
e Apply the contribution margin ratio

Contribution margin analysis is another tool managers use for decision making. In the contribution margdin
approach, expenses are categorized as either fixed or variable. The variable costs are deducted from sales to
obtain the contribution margin. Fixembsts are then subtracted from contribution margin to obtain net income.
This information helps the manager to (1) decide whether to drop or push a product line, (2) evaluat
alternatives arising from production, special advertising, and so on, (3)aleaigricing strategy and products
or services to emphasize, and (4) appraise performarfeer example, contribution analysis involvesahto

formulate a bid price on a contract, and whether to accept an order even if it is below the normal selling pric
Gross margin, found in the conventional income statement, which is sales minus the cost of goods sold, is not
useful for this type of decision analysis.

D

D

The format of the contribution margin income statement follows:

Sales
Less: Variable cost of sales
Variable selling and administrative expenses
Contribution margin
Less: Fixed cost
Net Income
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Example 31. If the selling price is $10 per unit and the variable cost is $8 per unit, a contribution margin of $2

per unit is earned. The contribution margin ratio (contribution margin/sales) is 20% ($2/$10).

Example 2. You sell 40,000 units of a product at $2€r unit. The variable cost per unit is $5, and the fixed
cost is $250,000; the contribution margin income statement is as follows:

Sales (40,000 x $20) $ 800,000
Less: Variable cost (40,000 x $5) 200,000
Contribution margin (40,000 x $15) $ 600,000
Less: Fixed Cost 250,000
Net Income $ 350,000

Example 33. The following data applies to your department: sales $50,000, variable cost $45,000, and fixe
cost $3,000. If there is an expected 10 percent increase in wal@we the expected departmental income will
be as follows:

Sales ($50,000 XL0%) $ 55,000
Less: Variable cost ($45,000£0% 49,500
Contribution margin $ 5,500
Less: Fixed cost 3,000
Departmental income $ 2,500

Should You Accept a Special Order?

When idle capacity exists, an order should be accepted at below the normal selling price, provided
contribution margin is earnedNote that with idle capacitfixed cost will not change.

Example 24. You currently sell 8,000 units at $30 per unit. The Wéiaost per unit is $15, and the fixed cost
is $60,000 (fixed cost per unit is $60,000/8,000, or $7.50). Idle capacity exists. A potential customer is willing
purchase 500 units at $21 per unit. The contribution margin income statement for thisaspeder would be
as follows:

Sales (500 x $21) $10,500
Less: Variable cost (500 x $15) 7,500
Contribution Margin $3,000
Less: Fixed cogincremental) _ 0
Net Income $3.000
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You should accept this order because it increases your profitability. If idle capacity exists, the acceptance of an

additional order doesot generallyincrease fixed cost. However, even if fixed costs were to increase, say, b
$1,200 to buy a special b for this job, it still would be financially attractive to accept this order because you
would still realize a profit of $1,800 ($3,000,200).

Example 35. Financial data for your department follows:

Selling price $ 15.00
Direct material $ 2.00
Direct labor $ 1.90
Variable overhead $ .50
Fixed overhead ($100,000/20,000 upits $ 5.00

Selling and administrative expenses are fixed except for sales commissions, which are 14% of the selling p
Idle capacity exists. You receive an additiaraler for 1,000 units from a potential customer willing to pay $9
per unit. The contribution margin income statement for this special order would be as follows:

Sales (1,000 x $9) $9,000
Less: Variable manufacturing costs (1,000 x $4.40)* 4,400
Manufacturing contribution margin $4,600
Less: Variable selling and
administrative expenses (14%x $9,000) 1,260
Contribution margin $3,340
Less: Fixed cost 0
Net income $3,340

*Variable manufacturing cost = $2.00 + $1.90 + $.50 = $4.40

Even though theffered selling price of $9 is much less than the current selling price of $15, the order should be

accepted.

Example 36. You want a markup of 40% over cost on a product. You can determine your selling price by us
the following data:

Direct material $ 5,000
Direct labor 12,000
Overhead 4,000
Total cost $ 21,000
Markup on cost (40%) 8,400
Selling price $ 29,400
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Total direct labor for the year is $1,800,000. Total overhead for the year is 30% of direct labor. The overhead is

25% fixed and75% variable. A customer offers to buy the item for $23,000. There is idle capacity. The

following contribution margin income statement will show you whether you should accept the special offer.

Selling price $ 23,000
Less: Variable costs

Direct material $ 5,000

Direct labor 12,000

Variable overhead ($12,000 x 22.5%)* 2,700
19,700 19,700
Contribution margin $3,300
LessFixed cost 0
Net income $ 3,300

* Total overhead 0.30 x $1,800,000 = $540,000; Variable overhead = a2 digéct
labor, computed as follows:

Variable overhead (9 _ 0.75 x $540, 000 $405,000

_ = = 22.5%
Direct labor) $1,800,000 $1,800,000 °

In this case, you should accept the incremental order since it will be profitable. However, if you are owo¢ the
who decides whether to accept or reject special orders, you still need to understand why your company asks y
to sell an item at a lower price.

How Do You Determine a Bid Price ?

Pricing policies using contribution margin analysis may be helpfulnimam negotiations. Often such business
is sought during the slack season, when it may be financially beneficial to bid on extra business at a competit
price that covers all variable costs and makes some contributions to fixed costs plus profitewladge of
your variable and fixed costs is necessary to make an accurate bid price determination.
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Example 37. You receive an order for 10,000 units and want to know the minimum bid price that will result in
a $20,000 increase in profits. The cunrencome statement is as follows:

Sales (50,000 units x $25) $1,250,000
LessCost of sales

Direct material $120,000
Direct labor 200,000
Variable overhead ($200,000 x 0.30) 60,000
Fixed overhead 100,000

480,000 480,000

Grossamargin $ 770,000

Less: Selling and administrative expenses
Variable (includes freight costs of $0.40 per unit)

$ 60,000

Fixed cost 30,000
90,000 90,000
Net income 680,000

Cost patterns for the incremental order are the same exd¢bat

e Freight costs will bborneby the customer.
e Special tools costing $8,000 will be required and will not be reused again.
o Direct labor time for each unit under the order will be 20% longer.

Preliminary computations indicate the following penmit costs

Direct material ($120,000/50,000) $2.40
Direct labor ($200,000/50,000) 4.00
Variable selling and administrative expense ($60,000/50,000) 1.20

A forecasted income statement, like the one on Tablke,3rovides more information on how to determine a
bid price.

The contract price for the 10,000 units should be $122,400 ($1,372,48000250,000), or $12.24 per unit
($122,400/10,000). The contract price per unit of $12.24 is below the $25 current selling price per unit. Keep
mind that total fixed cet is the same except for the $8,000 expenditure on the special tool.
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Table 31. A Forecasted Income Statement

Current Projected
Units 50,000 60,000
Sales $1,250,000  $1,372,400 @  Computed last
Cost of sales
Direct material $120,000 $144,000 ($2.40 x 60,000)
Direct labor 200,000 248,000 ($200,000 + [10,000 x $4.80)
Variable overhead 60,000 74,400 ($248,000 x 30%)
Fixed overhead 100,000 108,000
Total $480,000 $574,400
Selling and Admin costs
Variable $60,000 $68,000 ($60,000 + [10,000 x$0.5)
Fixed 30,000 30,000
Total $90,000 $98,000
Net income $680,000 $700,000 @

(@) Net income + selling and administrative expensive + cost of sales = $700,000 + $98,000 + $574,400
=1,372,400

(b) $4x1.20=%$4.80

(c) $1.20-$0.4=$0.80

(d) $680,000 + $20,000 = $700,000

Determining Profit from Year to Year

Contribution margin analysis also aids in determining how to obtain the same profit as the previous year ev
with decreased sales volume,

Example 38. In2X1] sales volume was 200,000 units, the selling price was $25, the variable cost per unit wz¢
$15, and the fixed cost was $500,000.2K12 sales volume is expected to total only 150,000 units. As a resullt,
fixed costs have been slashed by $80,00m2X12 40,000 units have already been sold. You wish to compute
the contribution margin that must be earned on the remaining unitsZ¥d.2in order to make the same net
income as ir2X11
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Net income (P) computation f@&X11

Sales = Fixed Cost + Viable Cost P
$25 x 200, 00C = $500,000 €$15 x 200, 000} P
$1,500,000 = P

Contribution margin to be earned RX12

Total fixed cost ($500,000680,000) $ 420,000
Net income 1,500,000
Contribution margin needed for year $1,920,000

Contribution margin already earned:

(Selling price variable cost) x units

($25-$15 $10 x 40,000 units 400,000
Contribution margin remaining 1,520,000

Contribution margin remaining
Units remaining

Contribution margin per unit needed

$1,520,000

= = $13.82
110,000

Are You Utilizing Capacity ?

Contribution margin analysis can be used to determine the best way of utilizing capacity.

Example 39. You can produce a raw metal that can either be sold at this stage or processed further and sold
an alloy.

Raw Material Alloy
Selling price $200 $315
Variable cost 90 120

Total fixed cost is $400,000, and 100,000 hours of capacitinemehangeable between the products. There is
unlimited demand for both products. Three hours are required to produce the raw metal, and five hours ar
needed to make the alloy. The contribution margin per hour is as follows:
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Raw Metal Alloy

Sellingprice $200 $315
Less: Variable cost 90 120
Contribution margin $110 $195
Hours per ton 3 5
Contribution margin per hour $ 36.67 $ 39

You should sell only the alloy because it results in the highest contribution margin per hour. Fixed costs are not
considered because they are constant and are incurred irrespective of which product is manufactured.

Conclusion

Contribution margin analysis aids you in making sound departmental decisions. Is an order worth accepting
even though it is below the normal fiag price? What should the price of your product or service be? Is a
proposed contract advantageous? What is your incremental profitability? What is the best way of using
departmental capacity and resources?

In some cases, your bonus may be basedhancontribution margin you earn for your department. Thus, an
understanding of the computation of contribution margin is necessary.
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Chapter 3 Review Questions

1. The difference between sales and the cost of goods sold is

Gross margin.
Contribution margin (CM).
Net profit.

The breakeven point.

oomp

2. A characteristic of a contribution income statement is that fixed and variable expenses are combined as gne

line. Tfue or False?

3. Sales of a company's product have suffered because of intense price competition. As a result, the comp

must lower the price of the product. The lowest feasible shrart price would just exceed the product's

A. Fixed cost per unit.

B. Variable cost pernit.

C. Fixed cost per unit plus variable cost per unit.
D. Variable cost per unit minus fixed cost per unit.

4. Sohu Industries manufactures three products at its highly automated factory. The products are very popular, w
demand far exceeding the compddya | 6 Af A& G2 &adzZJJx e GKS YINYSGLX L
F20dza 2y SIOK LINPRdAzOGQ&a O2yiINERar&asa?zy YI NHAY 6/ av

5. The contribution margin (CM) increases when revenues remain the same and

Variable cost per uhdecreases.
Variable cost per unit increases.
Fixed costs decrease.

Fixed costs increase.

oOow»
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Chapter 3 Review Answers

1. The difference between sales and the cost of goods sold is

A. Correct.Gross margin results from deducting all costs of sales from sales.

B. Incorrect.Contribution margin (CM) equals sales revenue minus all variable costs. It is the portion of
sales available for covering fixed costs and profit.

C. Incorrect.Net profit is the remainder after deducting all costs from revenue.

D. Incorrect.The breakeven point is the level of sales that equals the sum of fixed and variable costs.

2. A characteristic of a contribution income statement is that fixed and vareatgenses are combined as one
line. True or False?

True is incorrect. The contribution income statement shows the contribution margin ¢(saléable costs)
before it subtracts the fixed costs. Fixed costs are not combined with variable costs.

False is orrect. The contribution income statement emphasizes the distinction between fixed and variable
costs. Making this distinction facilitates determination of CVP relationships and the effects of changes |in
sales volume on income. Thus, fixed manufacturirgiscand other fixed costs are separated from variable
manufacturing costs and other variable costs. The basic categories in the contribution income statement are
variable costs, contribution margin, fixed costs, and operating income.

3. Sales of a conamy's product have suffered because of intense price competition. As a result, the company
must lower the price of the product. The lowest feasible shrart price would just exceed the product's

A. Incorrect.Fixed costs are sunk costs. In the short rulosagminimizing firm must cover its incremental
(variable) costs. A price equal to unit fixed cost may or may not accomplish that goal.

B. Correct.Fixed costs are usually sunk costs in the short run: they will be incurred even if the firm closes
down. The dcision to continue in operation is therefore dependent on whether the firm can recover its
incremental (variable) costs. Consequently, the firm should continue to operate in the short run if it can
recover its variable costs and some portion of its figedts. In the short run, closing down results in the
loss of the full amount of fixed costs (those incurred without regard to the level of production). Thus, a
price just in excess of unit variable cost permits the firm to continue to operate. In thedangll costs
are variable, and the price must be set accordingly.

C. Incorrect.Fixed cost per unit plus variable cost per unit is higher than the lowest feasiblerahort
price. The lowest possible price should be variable cost. A price in excessvairiatfite cost permits
the firm to continue to operate.

D. Incorrect.Variable cost per unit minus fixed cost per unit is a lower than feasible-slnogrice. The
company would suffer a loss below variable cost.

38




4. Sohu Industries manufactures three pratiat its highly automated factory. The products are very popular, with
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want to maximize its CM per unit of scarce resource. If the scarce resource is raw materials, the products
that provide the greatest contributiomargin per unit of raw materials should be emphasized. If machine
hours are the constraint, profits are maximized by emphasizing the CM per machine hour.

False is incorrect. The company can sell as much of each product as it can produce. Thus,iggted axe |

constraints, e.g., machine hours. The company should therefore seek to maximize its return per unit of the
constraint.

5. The contribution margin (CM) increases when revenues remain the same and

A. Correct.CM equals sales minus variable costdhWwonstant revenues, an increase in the CM may occur
only if either the unit sales price increases or the variable costs decrease.

B. Incorrect.When variable cost per unit increases, CM decreases if revenues and price remain the same
C. Incorrect.The CM dos not vary with fixed costs.

D. Incorrect. The CM only varies with sales volume. Not with fixed costs.
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Chapter 4.

Break -Even and Cost-Volume -Profit Analysis

Learning Objectives

After studying thichapter, you will be able to:

¢ Recognizéhe relationships among costs, volume, and profit.
¢ |dentifythe what and why of breakven sales.

¢ |dentify keyfinancial ratioconcept.

¢ Define theimportance of sales mixand sales margin ratio

Before your businessan realize "profit," you must first understand the concept of breaking even. To break
even on your department's product lines and/or services, you must be able to calculate the sales volume need
to cover your costs and how to use this information tmyadvantage. You must also be familiar with how your
costs react to changes in volume.

In an interview, a noffinancial manager employed by a publishing company commented that:

Our advertising percentage (paid advertisements appearing in a given isquregents our
breakeven point. We always had to attain an advertising percentage of .67 or better. If the
number fell below .67 and the paper was printed, it would cost the company money. The higher
the percentage above .67, the more profit the compamould make on a given issue. Thus, .67

is the paper's breakven point, because at this percentage our revenue from advertisers is
equal to the costs incurred from printing and distributing the paper.

What is Cost-Volume Profit Analysis ?

Costvolumeprofit (CVP) analysis relates to the way profit and costs change with a change in volume. C
analysis examines the impact on earnings of changes in such factors as variable cost, fixed cost, selling p
volume, and product mix. CVP infation helps you to predict the effect of any number of contemplated
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actions and to make better planning decisions. More specifically, CVP analysis tries to answer the following
guestions:

What sales volume is required to break even? How long will itttakeach that sales volume?

What sales volume is necessary to earn a desired profit?

What profit can be expected on a given sales volume?

How would changes in selling price, variable costs, fixed costs, and output affect profits?

How would a change in theix of products sold affect the breawen and target volume and profit
potential?

a M wbhPeE

What and Why of Break -Even Sales

Breakeven analysis, which is part of CVP analysis, is the process of calculating the sales needed to cover your
costs so that there is ze profit or loss. The breakven point that is arrived at by such analysis is important to
the profit planning process. Such knowledge allows managers to maintain and improve operating results. It is
also important when introducing a new product or gee, modernizing facilities, starting a new business, or
appraising production and administrative activities.

Breakeven analysis can also be used as a screening device, such as the first attempt to determine the economic
feasibility of an investment praysal.

Also, pricing may be aided by knowing the breakn point for a product. What other situations can you think
of where breakeven analysis is useful?

The assumptions of breadven analysis follow:

e Selling price is constant.

e There is only one prodit or a constant sales mix.

¢ Manufacturing efficiency is constant.

¢ Inventories do not significantly change from period to period.
e Variable cost per unit is constant.

The guidelines for breaking even are:

e Anincrease in selling price lowers brealen sales.
e Anincrease in variable cost increases brea&n sales.
e Anincrease in fixed cost increases breakn sales.

=

Your objective of course is not just to break even, but to earn a profit. In deciding which products to pus
continue, or discontinue, the bek-even point is not the only important factor. Economic conditions, supply
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and demand, and the lontgrm impact on customer relations must also be considered. You can extend break
even analysis to concentrate on a desired profit objective.

The brealkeven sales can be determined using the graphic and equation approaches. Using the graph
approach (see Figure®, revenue, total cost, and fixed cost are plotted on a vertical axis and volume is plottec
on a horizontal axis. The breaken point occurstahe intersection of the revenue line and the total cost line.
Figure 41 also depicts profit potentials over a wide range of activity. It shows how profits increase with
increases in volume.

The equation approach uses the following equation:
S =VC +C

where S = sales, VC = variable cost, and FC = fixed cost. This approach allows you to solveVentsakds or
for other unknowns as well. An example is selling price.

If you want a desired beforax profit, solve for P in the following equation

S=VC + FCR

Example 41. A product has a fixed cost of $270,000 and a variable cost of 70% of sales. The point-of break

even sales can be calculated as follows:

S=FC+VC

1 S=$270, 000 +.7S
0.3S= $270, 000
S=$900,000

If the sellingprice per unit is $100, breadven units are 9,000 ($900,000/$100). If desired profit is $40,000, the
sales needed to obtain that profiPjcan be calculated as follows:

S=FC+VCR

1S=$270, 00G- 0.7S+ $40,000
0.3S $310,000

S =$1,033, 333
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Figure 41 BreakEven Chart
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Example 42. If the selling price per unit is $30, the variable cost per unit is $20, and the fixed cost i

$400,000, the breakven units {J) can be calculated as follows:

S = FC+VC
$30U =  $400,000 420U
$10U =  $400, 000

U = 40,000

Note:

Alternatively, the breakeven point in units equals fixed costs divided by the unit CM (selling peddable

costs).
Hence,
$400,000/($30 $20) = $400,000/$10 = 40,000
The breakeven dollar amount is:
40, 000units x $30 = $1,200,000

Note:

Alternatively, the breakeven point in sales equals the fixed costs divided by the contribution margin ratio. Tk

CM ratio is $($30$20)/$30 = $10/$30 = 1/3 =33.33%

units
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Hence, $400,000/.3333 = $1,200,000

Example 43. You sell 80,000 units of an item. The variable cost is $2.50 per unit. Fixed cost totals $750,000.
The selling price (SP) per unit should be $3.44 to break even:

S = FC+VC
800,006P =  $750,000 + ($2.50 x 800,000)
800,006P = $2,750,000
SP = $3.44

Example 44. Assume your selling price is $40, your sales volume is 20,000 units, your variable cost is $15 per
unit, your fixed cost is $120,000, your aftax profit is $60,000, and your tax rate is 40%. To determine how
much you have available to spgtion researchR), consider this equation:

S = VC+FCR+R
($40 x 20,000 = ($15 x 20,000) + $120,000 + $ 100,086(R
$280,000 = R

After-tax profit: $ 60,000

0.6 xBeforetax profit

$ 60,000 .
———— = Beforetaxprofit
06 P
$100,000 = Beforetax profit

Example 45. Assume your selling price is $40, your variable cost is $24, your fixed cost is $150,000, your after
tax profit is $240,000, and your tax rate is 40%. To determine how many units you must sell to earn the after
tax profit, consider the following equation:

S = FC+VCR
$40U =  $150,000+ $24U +3$400, 000*
$16U =  $550,000

U = 34,375

Beforetax profit x 0.6 After-tax profit

Beforetax profit x 0.6 = $240, 000
Beforetax profit = $240,000 = $400,000
0.6
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Note: Alternatively, the unit sales necessary in order to earn a desired profit can be calculated by using the
formula: (fixed costs + desired profit)/unit CM. So ($150,000 + $400,000)4$28) = $550,000/$16 = 34,375

Example 46. Assume your sellgnprice is $50 per unit, your variable cost is $30 per unit, your sales volume is
60,000 units, your fixed cost is $150,000, and your tax rate 30%. To determine théaaffmofit, use the
following equation:

S = FC+tVCP
($50x 60, 000) = 150, 000 + ($30 x 60, 00O)P
1,050,000 = P

$1, 050, 00&x 0. 70 $735, 000

Example 47. You are considering making a product presently purchased outside for $0.12 per unit. The fixed
cost is $10,000, and the variable cost per unit is $0.08. Usdollowing equation to determine the number of
units you must sell so that the annual cost of your machine equals the outside purchase cost.

$0.12U =  $10, 000 + $0.08
$004U =  $10,000
Uu = 250,000

What is Margin of Safety ?

Themargin of safetyis a risk indicator that stipulates the amount by which sales may decline before losses ar
experienced.

Budget salesBreakeven sales
Budget sales

Margin of safety =

The lower the ratio, the greater the risk of reaching the breakn point.

Example4-8. If budget sales are $40,000 and brealen sales are $34,000, what is your margin of safety?

. $40,000- $34,000
Margin of safety = $40.000 =15%
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Cash Break-Even Point

If you have a minimum of available cash, or if the opportunity cost of holding excess cash is high, you may w
to know the volume of sales that will cover all cash expenses during a period. This is knowcashtheeak
even point.

Not all fixed costénvolve cash payments. For example, depreciation expersadcash charge. To find the
cash brealeven point, the noncash charges must be subtracted from total fixed costs. Therefore, the cas
breakeven point is lower than the usual breaken poin. The cash break&ven point equation is as follows:

S =VC + FC (after deducting depreciation)

Example 49. If the selling price is $25 per unit, the variable cost is $15 per unit, and total fixed cost i
$50,000, which includes depreciation of $2,00@ cash brealeven point is:

$25U = $15U+ $48,000
$10U = $48,000
U = 4,800

You must sell 4,800 units at $25 each to meet your beaa point.

What is Operating Leverage ?

OperatingLeveragemeasures the percentage change in profits resulting from a percentage change in sales. It
the degree to which fixed costs exist in your cost structure. It is the extent to which you commit yourself to hig
levels of fixed costs other than interest pagnts in order to leverage profits during good times. However, high
operating leverage means risk because fixed costs cannot be decreased when revenue drops in the short run

A high ratio of fixed cost to total cost over time may cause variability intprBfit a high ratio of variable cost to
total cost indicates stability. It is easier to adjust variable cost than fixed cost when demand for your produc
decline.

Example 410. Assume that fixed costs were $40,00@11land $55,000 i2X12 and thatvariable costs were
$25,000 in2X11land $27,000 ir2X12

The operating leverage &X12compared to2X11was higher, as indicated by the increase in the ratio of fixed
costs to total costs. Hence, there is greater earnings instability.

$55,000

—————————— = 67.1 %or 2X12
$82,000
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$40,000
= 61.5% foRX11
$65,000

Example 411. Assume that your selling price is $30 per unit, your variable cost is $18 per unit, your fixed cost|is
$40,000, and your sales volume is 8,000 units. You can determine the extg#rafing leverage as follows:

(Selling price Variable cost) (Units)
(Selling price Variable Cost) (Units)Fixed cost

($30- $18)(8,000) _ $96,000

($30$18) (8,000y$40,000 $56,000 L7l

This means that for every 1% increase in salesve the 8,00@nit volume, income will increase by 1.71 %. If
sales increase by 10%, net income will rise by 17.10%.

Example 412. You are evaluating operating leverage. Your selling price is $2 per unit, your fixed cost |is
$50,000, and your variabtost is $1.10 per unit, The first example assumes a sales volume of 100,000 units; the
second assumes a sales volume of 130,000 units.

Sales Volume

(in dollars) - Fixed Cost - Variable Cost = Net Income
(100,000 x $2) - $50,000 - $110,000 = $40,000
(130,000 x $2) - $50,000 - $143,000 = $67,000

The ratio of the percentage change in net income to the percentage change in sales volume is as follows:

Change in net income $67,000- $40,000 $27,000
Net Income _ $40,000 _ $40,000 _ 67.5%
Changen quantity - $130,000- $100,000 ~  $30,000 30.0%
Quantity $100,000 $100,000
= 225

If fixed cost remains the same, the 2.25 figure tells you that for every 1% increase in sales above the 100,000
unit volume there will be a 2.25%crease in net income. Thus, a 10% jump in sales will boost net income
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22.5%. The same proportionate operating leverage develops regardless of the size of the sales increase above

the 100,000unit level.

The opportunity to magnify the increase in earrsnipat arises from any increase in sales suggests that you
should use a high degree of operating leverage. Presumably, fixed operating costs should constitute a lar
proportion of the total cost at a particular sales level so as to enhance the gaiimetefrom any subsequent

ger

rise in sales. While a high degree of operating leverage is sometimes a desirable objective, there is the risk of
financial damage caused by a drop in sales. It should also be noted that the more unpredictable sales volume is,

the more desirable it is to have a high degree of operating leverBgeemberFixed costs magnify the gain or
loss from any fluctuation in sales.

If you have a high degree of operating leverage, you should not simultaneously use a high degree of financ

leverage (debt) because the combination makes the risk associated with your operations too severe for

volatile economic environment. Alternatively, if you have a low degree of operating leverage you can often take

on a higher level of financial leverag The lower risk of operating leverage balances the higher risk of financia
leverage (debt position). The tradeoffs determine how much financial and operating leverage to use.

One example of an operating leverage question you may face is whether tauildings and equipment or rent
them. If you buy them, you incur fixed costs even if volume declines. If there is a rentalshith:-term lease,

the annual cost is likely to be more, but it is easier to terminate the fixed cost in a business dawAnother
operating leverage decision involves whether to purchase plant and facilities and manufacture all componer

of the product or to subcontract the manufacturing and just do assembly. With subcontracting, contracts can be

terminated when demand etlines. If plant and equipment is bought, the fixed cost remains even if demand
declines.

Operating leverage is an issue that directly impacts line managers. The level of operating leverage seleg
should not be made without input from the productionamagers. In general, newer technology has a higher
fixed cost and lower variable cost than older technology. Managers must determine whether the risk
associated with higher fixed costs are worth the potential returns.

Sales Mix Analysis

Breakeven anajsis requires some additional considerations when your department produces and sells more

than one product. Different selling prices and different variable costs result in different unit contribution
margins. As a result, brea@ven points vary with theelative proportions of the products sold, called thales
mix. In brealkeven analysis, it is hecessary to predetermine the sales mix and then compute a weighted avera
contribution margin. It is also necessary to assume that the sales mix does ngedioa a specified period.
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Example 413. Your department has fixed costs of $76,000 and two products with the following contribution
margin data:

Product A Product B

Selling price $15 $10
Less: Variable cost 12 5
Unit contribution margin $3 $5
Sales mix 60% 40%

The weighted average unit contribution margin is:
$3(.6) + $5(.4) = $3.80
Your department's breakven point in units is:
$76,000/$3.80 = 20,000 units
which is divided as follows:
Product A: 20,000 units x 60% = 12, 000 units
Product B20,000 units x 40% = 8, 000 units

Example 414. Your department has total fixed costs of $18,600 and produces and sells three products:

Product A Product B Product C Total

Sales $30,000 $60,000 $10,000 $100,000
Less: Variable cost 24,000 40,000 5,000 69,000
Contribution margin $6,000 $20,000 $ 5,000 $ 31,000
Contribution margin ratio 20% 33Y:% 50% 31%
Sales Mix 30% 60% 10% 100%

Since the contribution margin ratio for your department is 31%, the beada point in dollars is:
$18,600/.31 =$60, 000

which will be split in the mix ratio of 3:6:1 to give us the following byexadn points for the individual products
A, B, and C:

Product A:  $60,000 x 30% = $18,000
Product B: $60,000 x 60% = $36,000
Product C:  $60,000 x 10% = $ 6,000

$60,000
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One important assumption in a multiproduct department is that the sales mix will not change during the

planning period. If the sales mix does change, however, the kreak point will also change.

Conclusion

If your sales volume consistentixceeds the breakven point, you may improve departmental profitability by

reducing your variable cost of manual labor through a fixed cost investment in plant.

However, you mu

consider the risk that sales may decline below the breaén point, whichwill decrease your profitability.

Generally, you should aim to convert fixed cost to variable cost, rather than converting variable cost to fixed.

But this must be done carefully, because it will reduce your contribution margin.
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Chapter 4 Review Questions

1. The degree or amount that revenues may decline before losses are incurred is the

A.

OCow

Residual income rate.
Marginal rate of return.
Margin of safety.

Target (hurdle) rate of return.

2. The breakeven point in units increases when

3. In calculating the breakeven point for a multiproduct (multiservice) mamg, which of the following
assumptions is hot commonly made when the contribution income statement is used?

A.

4. A company increased the selling price of its product from $1.00 to $1.10 a unit when total fixed cos
increased from $400,000 to $480,000 and variable cost per unit remained unchanged. The breakeven point

Selling price dereases.

Unit variable costs decrease and sales price remains unchanged.
Fixed costs remain unchanged and sales price increases.

Unit costs increase and sales price increases.

Selling price is constant

B. Sales volume equals production volume.
C.
D. A given sales mix is maintained for allwok changes.

Variable costs are changing per unit.

units will be decreasedriie or False?

5. The most likely strategy to reduce the breakeven point would be to

Cow

Increase both the fixed costs and the contribution margin.
Decrease both the fixed costs and the contribution margin.
Decrease the fixed costs and increase the contribution margin.
Increase the fixed costs and decrease the contribution margin.
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Chapter 4 Review Answers

1. The degree or amount that revenues may decline before losses are incurred is the

A.

O

2. The breakeven point in units increases when

A.

3. In calculating the breakeven point for a multiproduct (multiservice) company, which of the following
assumptions is not commonly made when the contribution income statement is used?

A.

4. A company increased the selling price of its product from $1.00 to $1.10 a unit when total fixed cos
increased from $400,000 to $480,000 and variable cost per unit remained unchanged. The breakeven point
units willbe decreased. True or False?

. Incorrect. The magnitude of the increases in variable and fixed costs and in sales price must be known

Incorrect. Resdual income is the excess of earnings over a minimum required return for the given
investment base.

Incorrect.A marginal rate of return is the return on the next investment.
Correct.The margin of safety is the excess of expected sales over brealadesn s
Incorrect.A target or hurdle rate of return is the required rate of return. It is also known as the discount
rate or the opportunity cost of capital.

Correct. The guidelines for breaking even are: ianrease in selling price lowers breaken sales; an
increase in variable cost increases breaken sales; an increase in fixed cost increases break sales.
Incorrect.A decrease in unit variable costs will lower the breakeven point. The unit CMongidse.
Incorrect.An increase in the selling price will also increase the unit CM, resulting in a lower breakeve
point.

determine their overaleffect on the unit CM.

Incorrect. Breakeven analysis assumes that selling price, revenues, and costs are linear over th
relevant range

Incorrect.. CVP analysis assumes that no material change in inventory occurs which means that sales

equals production.
Correct.Unit variable cost iassumed to be constant. Thus, total variable costs are directly proportional
to volume. It further assumes that total fixed costs are constant.

Incorrect.CVP analysis also assumes that there is only one product or a constant sales mix. The revenue

(sales) mix is deemed to be constant
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True is incorrect. The variable cost per unit needs to be provided in order to determine the effect of th
changes.

D

False is correctThe breakeven point in units equals fixed costs divided by the unit CM (selling price
variable costs). To determine the new breakeven point, the variable cost per unit must be known as we
as the total fixed costs and the new selling price per unit. Because the increase in selling price lowers the
breakeven point and the increase in fixed cosaises it, the net effect of these changes cannot be
determined when variable costs are not known.

5. The most likely strategy to reduce the breakeven point would be to

A. Incorrect. Increasing the fixed costs increases the breakeven point. Note that the breakeven point i
units equals fixed costs divided by the unit CM (selling pricariable costs). Fixed costs is in the
numerator.

B. Incorrect.Decreasing the contribution margincireases the breakeven point. Note that the contribution
margin is in the denominator in the formula: fixed costs divided by the unit CM (selling- macable
costs).

C. Correct.The breakeven point in units is equal to the fixed costs divided by theQlhi The breakeven
point in sales equals the fixed costs divided by the contribution margin ratio. Because fixed costs are
the numerator and the contribution margin is in the denominator, decreasing the fixed costs and
increasing the contribution mangireduces the breakeven point.

D. Incorrect.Increasing fixed costs and decreasing the contribution margin increases the breakeven poir
Note that the breakeven point in units equals fixed costs divided by the unit CM (selling yaiGable
costs).
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Chapter 5:

Relevant Cost and Making Short -Term
Decisions

Learning Objectives

After studying this chapter, you will be able to:

¢ Identifyrelevant costsn manufacturing process
¢ Recognize components faraking financiatlecisiors.
e Understand costs used in future business directions.

When analyzing the manufacturing and/or selling functions of your department, you are faced with the problen
of choosing between alternative courses of action. What shgaidproduce? How should you manufacture it?

Where should you sell the product? What price should you charge? In the short run, you may be confronted
with the following norroutine, nonrecurring situations:

=}

e Whether to accept or reject a special order

e How to price standard products

¢ Whether to sell or process further

¢ Whether to make or buy

e Whether to add or drop a certain product line
e How to utilize scarce resources

What Costs Are Relevant to You?

In each of these situations, the ultimate management decision rests on cost data analysis. Cost data, which|are
classified by function, behavior patterns, and other criteria, are the basis for profit calculations. However, not all
costs are of equal imptance in decision making, and you must identify the costs that are relevant to a decision.
Therelevant costsare the future costs that differ between the decision alternatives. Thereforestimk costs
are notrelevant to these decisions because thage past costs. Thancremental or differentiakosts are
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relevant because they are the ones that differ between the alternatives. For example, in a decision on whether

to sell an existing business for a new one, the cost to be paid for the new bug@nedsvant. However, the
initial cost of the old business is not relevant because it is a sunk cost.

Under the concept of relevant costs, which may be appropriately tithedincremental, differential, or relevant
cost approachdecision making involvehe following steps:

Gather all costs associated with each alternative.

Drop the sunk costs.

Drop those costs that do not differ between alternatives.
Select the best alternative based on the remaining cost data.

P wbde

Example 51. You are planning to expand 2 dzNJ RS LJ NI YSy 1 Q& LINPRdzOGA @GS
purchasing a new machine for $50,000 and disposing of the old without receiving anything. The new mach
has a 5year life. The old machine has g/&ar remaining life and a book value of $800. The new machine
will generate the same amount of revenue as the old one, but will substantially cut down on variable operatin
costs. Annual sales and operating costs of the present machine and the proposed replacement are based
normal sales volme of 20,000 units and are estimated as follows:

Present Machine New Machine

Sales $60,000 $60,000

Less: Variable costs 35,000 20,000
Less: Fixed costs:

Depreciation (straightine) 2,500 10,000

Insurance, taxes, etc. 4,000 4,000

Net income $18,500 $26,000

At first glance, it appears the new machine provides an increase in net income of $7,500 per year. Howey
sales and fixed costs such as insurance and taxes are irrelevant because they do not differ between the t
alternatives. Eliminating dhe irrelevant costs leaves only the incremental costs:

Savings in variable costs $15,000
Less: Increase in fixed costs $10,000*
Net annual cash saving arisifngm the new machine $5,000

* Exclusive of $2,500 sunk cost

You must also considerdhthe $50,000 cost of the new machine is relevant; however, the book value of the
present machine is a sunk cost and is irrelevant in this decision.
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Accepting or Rejecting a Special Order

You may receive a sherm, special order for your products atlewer price than usual. Normally, you may

refuse such an order since it will not yield a satisfactory profit. However, if sales are slumping, such an order

should be accepted if the incremental revenue obtained from it exceeds the incremental costgethvdlhe
company should accept this price since it is better to receive some revenue than to receive nothing at all.
price that is lower than the regular price is calledamtribution price. This contribution approach to pricisg
most appropriate vaen: (1) there is a distressing operating situation where demand has fallen off, (2) there i
idle capacity, or (3) there is sharp competition or a competitive bidding situation.

Example 52. Your department has a 100,0QMit capacity. You are produciagd selling only 90,000 units of a
product each year at a regular price of $2. If the variable cost per unit is $1 and the annual fixed cost is $45,0
the income statement follows:

Total Per Unit

Sales (90,000 units) $180,000 $2.00
LessVariablecosts (90,000 units) 90,000 1.00
Contribution margin $90,000 $1.00
Less: Fixed cost 45,000 0.50
Net income $45,000 $0.50

[

00,

The company received an order calling for 10,000 units at $1.20 per unit, for a total of $12,000. The buyer will
pay the shipping expenses. Although the acceptance of this order will not affect regular sales, you are reluctant

to accept it because the $0 price is below the $1.50 factory unit cost ($1.50 = $*@@D.50). You must
consider, however, that you can add to total profits by accepting this special order even though the pric
offered is below the unit factory cost. At a price of $1.20, theeomwill contribute $0.20 per unit (contribution
margin per unit = $1.20 $1.00 = $0.20) toward fixed cost, and profit will increase by $2,000 (10,000 units
$0.20). Using the contribution approach to pricing, the variable cost of $1 will be a bettier thpain the full unit
cost of $1.50. Note that the fixed costs will not increase.
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Without With

Special Special

Order Order

Per (90,000 (100,000
Unit Units) Units) Difference
Sales $2.00 $180,000 $192,000 $12,000
Less: Variable costs 1.00 90,000 100,000 10,000
Contribution margin $1.00 $ 90,000 $ 92,000 $ 2,000

Less. Fixed cost 0.50 45,000 45,000
Net income $0.50 $45,000 $47,000 $2,000

Pricing Standard Products

Unlike pricing special orders, pricing standard products requirestiEmgconsiderations. The key concept is to

recognize that the established unit selling price must be sufficient in the long run to cover all manufacturing

selling, and administrative costs, both fixed and variable, as well as to provide for an adequatearetuior
future expansion. There are two primary approaches to pricing standard products that are sold on the regul
market, both of which use some kind of cguus pricing formula.

1. The fullcost approachdefines the cost base as the full unit manufagtg cost. Selling and
administrative costs are provided for through the markup that is added to the cost base.

2. Thecontribution approachdefines the cost base as the unit variable cost. Fixed costs are provided for

through the markup that is added this base.

Example 53. You have prepared the following cost data on your company's regular product:

Per Unit Total
Direct material $6

Direct Labor 4
Variable overhead 4
Fixed overhead (based on 20,000 units 6 $120,000
Variable selling and administrative expenses 1
Fixed selling and administrative expenses 2 $40,000

(based on 20,000 units)

Assume that in order to obtain its desired selling price, the firm has a general policy of adding a markup equal
50% ofthe full unit cost or 100% of the unit variable cost.

Under the fulicost approach, the desired unit selling price is:
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Direct material
Direct Labor
Factory overhead
Full unit cost

Markup to cover selling and admin. expenses, and degirefit - 50% of

full unit cost
Desired selling price

Under the contribution approach, the desired selling price is determined as follows:

Direct material

Direct Labor

Variable costs (overhead, selling and administrative expenses)
Unit variable cost

Markup to cover fixed costs, and desired profi00% of unit variable cost

Desired selling price

Example 54. Your company has determined that a $500,000 investment is necessary to manufacture an

$6
10
$20
10

$30

$6

$15
15
$30

market 20,000 units ofs product every year. It will cost $20 to manufacture each unit at a 26j8@0evel of

activity, and total selling and administrative expenses are estimated to be $100,000. If your company desire

20% return on investment, what will be the magkusing the fullcost approach?

Desired rate of return (20% x $500,000))
Selling and administrative expenses
Total

Full unit cost (20,000 units x $20)
Required markup (Total/Full unit cost)

Analyzing the Maker Outsource Decision

$100,000
100,000
$200,000
$400.000
50%

Deciding whether to produce a component part internally or to buy it from supplier is calledkaor-
outsource (buy) decisionThis decision involves both qualitative factors (e.g.. product quality andtésng

business relationsps with subcontractors) and quantitative factors (e.g., cost). The quantitative effects of the

makeor-buy decision are best seen through incremental analysis.

Examples include:
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1) Payroll processingihouse or outsource it to an outside service bureau

2) Developing a training program-house or sending employees outside for training

3) Providing data processing and network services internally or buying them (Benefits: access to
technology and cost savings)

Other strong candidates for outsourcing include: ragimg fleets of vehicles, sales and marketingpBmerce,
information technology, human resource, and custodial services. In recent years, companies have been
outsourcing more and more business processes including payroll, employee benefits, customert,supp
invoicing, and IT management. Companies claim that outsourcing leads to substantial cost savings, allows them
to focus on their core competencies, and ultimately increases shareholder value.

Example 5. You have prepared the following cost estimafes manufacture of a subassembly component
based on an annual product of 8,000 units:

Per Total
Unit
Direct material $5 $40,000
Direct labor 4 32,000
variablefactory overhead applied 4 32,000
Fixed factory overhead applied
(150% of direct laborost) 6 $48,000
Total Cost $19 152,000

A supplier offers the subassembly at a price of $16 each.-thinas of fixed factory overhead, which represent
executive salaries, rent, depreciation, taxes, continue regardless of the decision. To detelmthento make

or buy the product, you must evaluate the relevant costs that change between the alternatives. Assuming
productive capacity will be idle if not used produce the subassembly, the analysis is as follows:

Per Unit Total of 8,000 Units
Make Buy Make Buy

Purchase price 16 128,000
Direct material $5 $ 40,000
Direct Labor 4 $ 32,000
Variable overhead 4 $ 32,000
Fixed overhead that can be

avoided by not making 2 $ 16,000
Total relevantosts $15 $16 $120,000 $128,000
Difference in favor of making $1 $ 8,000

58




The makeor-buy decision must be evaluated in the broader perspective of considering how best to utilize
available facilities. The alternatives include:

1. Leavindacilities idle
2. Renting out idle facilities

3. Using idle facilities for other products

Determining Whether to Sell or Process Further

When two or more products are produced simultaneously from the same input by a joint process, thes
products are callegbint products. The termjoint costsis used to describe all the manufacturing costs incurred
prior to the point at which the joint products are identified as individual products that issphieoff point. At

the splitoff point some of the joint productare in final form and can be sold to the consumer, whereas others
require additional processing. In many cases, however, you might have an option: you can sell the goods at
split-off point or process them further in the hope of obtaining additior&tenue. Joint costs are considered
irrelevant to this selbr-processfurther decision, since the joint costs have already been incurred at the time of
the decision and, therefore, represent sunk costs. The decision will rely exclusively on additi@maiere
compared to the additional costs incurred due to further processing.

Example 56. Your company produces products A, B, and C from a joint process. Joint production costs for t
year are $120,000. Product A may be sold at the-sfflipoint or processed further. The additional processing
requires no special facilities, and all additional processing costs are variable. The sales value abffipaiplit

of 3,000 units is $60,000. The sales value for 3,000 units after further process@tjdetband the additional
processing cost is $25,000.

Incremental sales revenue $30,000
Incremental costs of additional processing 25,000
Incremental costs afain 5,000

It is profitable for produci to be processed further. Keep in mind that the joint production cost of $120,000 is
not included in the analysis, since it is a sunk cost and, therefore, is irrelevant to the decision.

Adding or Dropping a Product Line

Deciding whether to drop an oldreduct line or add a new one requires an evaluation of both qualitative and

guantitative factors. However, any final decision should be based primarily on the impact on contribution

margin or net income.

Example 57. Your department has three major produlines: A, B, and C. You are considering dropping product
line B because it is being sold at a loss. The income statement for these product lines follows:
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Product A Product B Product C Total

Sales $10,000 $15,000 $25,000 $50,000
LessVariable osts 6,000 8,000 12,000 26,000
Contribution margin $ 4,000 $ 7,000 $13,000 $24,000
LessFixed costs
Direct $ 2,000 $ 6,500 $ 4,000 $12,500
Allocated 1,000 1,500 2,500 5,000
Total $ 3,000 $ 8,000 $ 6,500 $17,500
Net Income $ 1,000 $(1,000) $ 6,500 6,500

Direct fixed cost are identified directly with each of the product lines, whereas allocated fixed costs are common

fixed costs allocated to the product lines using some base (e.g., spagaiesticuCommon fixed costs typically
continue regardless of the decision and thus cannot be saved by dropping the product line to which they a
distributed.

The following calculations show the effects on your department with and without product line B.

Keep Product B Drop Product B Difference

Sales $50,000 $35,000 $(15,000)

Less: Variable cost 26,000 18,000 (8,000)

Contribution margin 24,000 17,000 (7,000)

Less: Fixed costs

Direct $12,500 $ 6,000 $ (6,500)
Allocated 5,000 5,000

Total $17,500 $11,000 $ (6,500)

Net Income $ 6,500 $ 6.000 $ 500

Alternatively, if product line B were dropped, the incremental approach would show the following:

Sales revenue lost $15,000
Gains:
Variable cost avoided $8,000
Directed fixed costs avoided 6,500
14,500
Increase (decrease) in net income 500

Both methods demonstrate that by dropping product line B your department will lose an additional $500.

Therefore, product line B should be kept. One ofd@heat dangers in allocating common fixed costs is that such
allocations can make a product line look less profitable than it really is. Because of such an allocation, prod
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line B showed a loss of $1,000 but it actually contributes $500 ($7;086,500) to the recovery of common
fixed costs.

Utilizing Scarce Resources
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income. This is not true, however, when there are constraining factors or scascarces. Aconstraining
factor is the factor that restricts or limits the production or sale of a given product. It may be machine hours

NJ

labor hours, or cubic feet of warehouse space. In the presence of these constraining factors, maximizing profit

depends on getting the highest contribution margin per unit of fhetor (rather than the highest contribution
margin per unit oproduct output).

Example 58.  Your department produces products A and B with the following contribution margins per unit
and anannual fixed cost of $42,000.

Product A Product B

Sales $8 $24
Less: Variable costs 6 20
Contribution margin $2 $4

As is indicated by the contribution margin, product B is more profitable than product A since it contributes mor
to your department's profits ($4 versus $2). But assume that your department has a limited capacity of 10,0(
labor hours. Further, assume that product A requires 2 labor hours to produce and product B requires 5 lab
hours. One way to express this limited aajby is to determine the contribution margin per labor hour.

Product A Product B

Contribution margin per unit $2.00 $4.00
Labor hours required per unit 2 5
Contribution margin per labor hour $1.00 $0.80

Since product A returns thgigher contribution margin per labor, it should be produced and product B should be
dropped.

Another way to look at the problem is to calculate the tatahtribution marginfor each product.

Product A Product B
Maximum possible production 5,000 units* 2,000 units**
Contribution margin per unit x_$2 X _ $4
Total contribution margin $10,000 $8,000

*(10,000 hours/2 hours)

**(10,000 hours/5 hours)
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Again, product A should be produced since it contributes more than product B ($M&606 $8,000)
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In addition to the quantitative factors, qualitative factors must also be considered in the decision making.

Qualitative factors, which are difficult to measure in terms of money, include:

Effect onemployee moraleandschedules
Relationships with and commitments to suppliers
Effect on present and future customers
Longterm future effect on profitability

PN

In some decisionmaking situations, qualitative factors are more important than immediate finhbeiaefit.

Conclusion

Not all costs are of equal importance in decision making. The relevant costs are the expected future costs t

hat

differ between the decision alternatives. Therefore, the sunk costs are irrelevant since they are past costs. The
costs that continue regardless of the decision are also irrelevant. The relevant cost approach assists you in

making shorterm, nonroutine decisions such as whether to accept a befmwsmal selling price, which
products to emphasize, whether to make or buyhether to sell or process further, and how to optimize
utilization of capacity. In addition to these quantitative aspects, remember qualitative factors must also b
considered in many decisiemaking situations.
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Chapter 5 Review Questions

1. Relevant costs are

OCow

2. There is a market for both product X and product Y. Which of the following costs and revenues would be m

All fixed and variable costs.

Expected future costs that will differ among various alternatives.
Costs that would be incurred within the relevant range of production.
Past or historical costs that are expected to be differentimfuture.

relevant in deciding whether to sell product X or process it further to make product Y?

A.

Total cost of making X and the revenue freale of X and Y.

B. Total cost of making Y and the revenue from sale of Y.
C.
D. Additional cost of making X, given the cost of making Y, and additional revenue from Y.

Additional cost of making Y, given the cost of making X, and additional revenue from Y.
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Chapter 5 Review Answers

1. Relevant costs are

A.

O

Incorrect. Both fixed and variable costs can be either relevant or irrelevant depending upon the
circumstances. Fixed costs are usually irrelevant to a future decision.

Correct.The relevant costs are thetfire costs that differ between the decision alternatives. Therefore,
the sunk costs are not relevant to these decisions because they are past costs. The incremental
differential costs are relevant because they are the ones that differ between thenattees.
Incorrect.Relevant costs are expected future costs that differ among decision choices.

Incorrect.Past costs are sunk costs. Because they cannot be changed by management action, they
not relevant.

2. There is a market for both produstand product Y. Which of the following costs and revenues would be most
relevant in deciding whether to sell product X or process it further to make product Y?

A.
B.
C.

Incorrect.The cost of making X is a sunk cost (irrelevant). In addition, only X or Y, hptdote sold.
Incorrect.Only the relevant, incremental costs are considered.

Correct. Incremental costs are the additional costs incurred for accepting one alternative rather than
another. Questions involving incremental costing (sometimes calledréliffial costing) decisions are
based upon a variable costing analysis. The typical problem for which incremental cost analysis can
used involves two or more alternatives, for example, selling or processing further. The decision will re
exclusively ormadditional revenue compared to the additional costs incurred due to further processing.
Incorrect.Y is made only after X is completed.
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Chapter 6:

Forecasting Cash Needs and Budgeting

Learning Objectives

After studying this chapter, you will be able to:

¢ Identify importance and value sfles forecasts.
e Recognize how sales forecasts and budgets affect other operational budgets

To accomplish youR S LJ- NJi y0&ls/yidiQraust be familiar with financial forecasting and budget planning.
Without these instruments you have no plan on which to base future financial decisions, and without a plan you
cannot make things happen. As a Aiomancial manager, you may hate forecast sales, production, and costs
under varying assumptions. Learning to prepare and use financial forecasts and budgets will help you|to
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Forecasts

Despite the uncertainties in life, it is impant to attempt to forecast what will happenin fact, forecasting tries

to minimize uncertainty about the futureA forecast is a starting point for planning. It may simply be a
projection that what happened last year will happen this year, or it maygbite complex using statistical
techniques and seasonal patterns. Although you cam gasr projection on historical patterns, you must also
take into account any important changes taking place in the current environment, as these changes will make
the future different from the past. Examples of relevant changes are better technology, changes in laws and
regulations, and increased competition.

Forecasts are the basis for capacity planning, inventory planning, planning for sales and market share, and
budgeting. Sales forecasts are particularly important in many financial activities including budgets, profit
planning, capital expenditure analysis (whether to buy Hergn assets), and acquisition and merger analysis
(when two companies combine into one).

You must realize that forecasts are guesses regarding the future. The guesses principally arise from hard data

rather than from subjective judgment, therefore, certain variables may not be accounted for in thissproce
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Hence, you should questidorecasted figures that seem unreasonable and illogical based on your experience|
After all, you are most familiar with the financial factors that relate tonjob.

Using Forecasts

Forecasts are needed for marketing, production, manpower, and financial planning and are used for planning
and implementing longerm objectives.

If you are a marketing manager, for instance, you can use sales forecasts to determine optimal sales force

allocations, establish sales goals and plan promotions and advertising. If you are a production planner, you need

forecasts to schedule production activities, order materials, and plan shipments. If you are a purchaser, you
need forecasts to aid you in d&imining what quantity of merchandise is needed and when to satisfy projected
sales.

Figure 61 illustrates the relationship between forecasting and managerial functions. For example, as soon as
your company is sure that it has sufficient capacity, thedpction plan is developed. If the company does not
have enough capacity, planning and budgeting decisions will be required for capital spending to expand
capacity.

In planning for capital investments, predictions of economic activity are required sahbaketurns, or cash
inflows, accruing from the investment may be estimated. Borrowing needs for future operations should also be
estimated through forecasts. Financial managers must make forecasts of money and credit conditions and
interest rates so tht the cash needs of the firm may be met at the lowest possible cost (e.g.. should the
company issue stock or debt to maintain its desired financial structure?). -teongforecasts are needed to
plan changes in the company's capital structure.

D

Figure 61. Sales Forecasts and Managerial Functions
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Figure 62. Sales Forecasts by Product Line
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Preparing Financial Forecasts

To prepare a financial forecast you must begin by forecasting sales. Production and related cost forecasting will
follow. Forecasting is easiest when there exists stability in relationships that can be captured in mathematigal
terms (e.g., ales=a + b(advertising expensgst c (price)).

The sequence for forecasting financing needs is:

Project your sales.

Project variablesuch as cost of sales and operating expenses.

Estimate the level of investment in assets required to support the projected sales.

Calculate financing needs.

Consider external factors affecting the forecast. Political concerns, economic environmeatytax |
technological developments, and demographic factors may be applicable in certain cases.

o~ wDNh PR

Most other forecasts (budgets) follow the sales forecast. Sales estimates may be based on several factors
including your instincts, past experiences, feedback ftbensales force, and consumer surveys. If any changes
are expected in your product mix (lines added or deleted), the projected change in volume is a consideration

n
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projecting sales. If competition or cost reductions necessitate price changes, theselsw be considered in
making your sales forecast. A sales forecast of major product lines foramh period is shown in FigureZ

Percentof-Sales Method of Financial Forecasting

When constructing a financial forecast, the sales forecast is usesbtimate various expenses, assets, and
liabilities. Often, sales forecasting is done by product line. The most widely practiced method for formulating
projections is thepercentof-sales methodjn which the various expenses, assets, and liabilitiesaféuture
period are estimated as a percentage of sales for the present period. These percentages, together with the
projected sales for the upcoming year, are then used to construct pro forma (planned or projected) balance
sheets.

The computations for gro forma balance sheet follow:

1. Express balance sheet items thary directly with salesas a percentage of sales. Any item that
does not vary directly with sales (e.qg.. leegm debt) is considered not applicabiA).

2. Multiply the percentages determed in step | by the projected sales figure to obtain the amounts
for the future period.

3. Where no percentage applies (e.g., for lelegm debt, common stock, and paid-capital), simply
insert the figures from the present balance sheet in the columnHerfuture period.

4. Compute the projected retained earnings as follows:

Projected retained earnings = present retained earnings
+ projected net incomecash dividends
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5. Sum the asset accounts to obtain a total projected assets figlileen add the projected liabilities
and equity accounts to determine the total financing provided. Since liabilities plus equity must
balance the assets when totaledny difference is ahort fall which is the amount of external
financing required.

Let us numerically work one out.

Example6-1. For the pro forma balance sheet shown in Table et income is assumed to be 5% of sales and
the dividend payout ratio i40%.

One important limitation of the percerbf-sales method is that your company is assumed to be operating at full
capacity. Based on this assumption, the firm does not have adequate productive capacity to absorb projected
increases in sales and mayjgre an additional investment in assets.

The prime advantage of the perceot-sales method of financial forecasting is that it is simple and inexpensive.
To obtain a more precise projection of future financing needs, however, the preparation of a wdgét lis
required.
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Budgets

In a personal interview with the author, a ndinancial manager discussed the budgeting process as follows:

Budgeting at the firm follows the traditional tegown planning strategy. Sales budgets are set

up for the firm as a whole, then broken out into the four sales regieastern, central, western,

and southernstates. At the Eastern Region we then rez@ur share of the corporate budget,
which we must then subdivide among the territories in the region. The two key budgets that
must be given considerable thought in their divisions are the sales quotas themselves and the
promotional local funding dollarsTravel and expense dollars for the field representatives must
be allocated. On a less formal, periodic basis, we receive allocations of promotional items that
are charged to a national budget or charged in whole to our region and also must be alltrate

the territories in the region.
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Table 61. Pro Forma Balance Sheet in Millions of Dollars

Present % of Sales Projected
(20x8 (20x8Sales=$20) (20x9Sales=$24)
Assets
Current assets 2 10 2.4
Fixed assets 4 20 4.8
Totalassets 6 7.2
Liabilities and
Stockholders'
Equity
Current liabilities 2 10 2.4
Longterm debt 2.5 N.A. 2.5
Total liabilities 4.5 4.9
Common stock 0.1 N.A. 0.1
Paidin-capital 0.2 N.A. 0.2
Retained earnings 1.2 192 *
Total equity 15 2.22
Total liabilities and
stockholders' 6 7.12 Total financing provided
equity
0.08 ** External financing
needed
7.2 Total

*20X9 retained earnings 208 retained earnings + projected net incomeash dividends paid
= $1.2 + 5%($2410%[5%($24)]
= $1.2+$1.2$0.48 = $2.4$0.48 = $1.92

** External financing needed projected total assefsrojected total liabilities + projected equity)
= $7.2- ($4.9 + $2.22) = $7:27.12 = $0.08

In a personal interview with the author, another néinancial manager commented:
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We use our projected sales forecasts for determining our increase in [insurance] policies in force.
I am directly involved in our @ict labor budget as we plan out our total people needs. | also
must budget what each of my people will cost the company in terms of salary expense. | must
budget for a certain percentage of promotions and also budget for the dollar amount and
frequency ® merit increases. This along with other aspects combine to formulateezuly

plan. After that is established we have everything in terms of variances to plan. Our
management staff is then evaluated on our results in terms of variances. | am riéspdos
overtime dollars, additions to staff, and ourhiouse efficiencies in terms of production plans.

Budgets are very important to nefinancial managers. They are useful for planning your goals, evaluating you
progress, motivating your people, drcommunicating your results. Often your attainment of budget goals is
measured in terms of variances. Budgeting is also very useful on a personal level, as you always want to k
where you are in relation to your goals.

A budgetis an annual projectionf what you expect to achieve financially and operationally. It is a plan that
commits resources to activities or projects and make formal (written) statements of your expectations of sale
expenses, production, volume, and various financial transastifum the coming period A budget places
guidelines and limitations on spending. The most common budget types that -fimamtial manager might
have to deal with are fixed budgets and flexible budgets. A fixed budget allocates a specific amountroésesou
that can be used to complete a specific tagkis amount cannot be exceeded. A flexibledget allows the
amount of allocated resources to vary along with the various levels of activity on a specific project.

Almost all noAfinancial managers areesponsible for either planning and submitting a budget for a specific
period of time or for conforming to one that has already been laid out.

In a personal interview, a ndiimancial manager employed by a computer company commented:

Although the company'attitude toward the budgeting process is a bottaup approach, the
calculation of the budget is almost entirely a {dpwn method. My immediate superior hands
me the annual budget and discusses it with me for any discrepancies.

Our basic strategy to bueging can be viewed as follows: first, strategic aspects are analyzed for
both the short and long term; next, specific plans are developed; and last, the actual budgets are
formulated.

The budget coordinates the activities of all the departments in younganmy. It communicates companywide

goals to nodfinancial managers in different departments so they know what direction to take. You have no

choice but to be familiar with your departmental budget and deterrsimay to keep within it. Many non

financial managers also believe that they must use all the money allocated to them in the budget, so as not
lose funding next year; however, this does not mean that funds should be spent foolishly just to meet th
budgd.
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A budget should be realistic (e.g., feasible in marketing and production capabilities) and consistent wi
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instance, does your company want to holietline against the competition or does it want to grow? Should
your company take an aggressive or a conservative approach in achieving these goals? The budget shoul
constantly evaluated since external or internal conditions may warrant changesidgetois only an estimate,

th
A2

d be

and deviation from that estimate should be expected. The budget must be adaptable to changing circumstances

in your department. What will happen to sales if conditions change? What problems will be caused if initi
sales expetations prove wrong? It is best to develop cost figures for different sales levels (e.g., high, lov
expected) to assure flexibility.

The budget is a blueprint for planning and control. It enables you to see your role and set goals accordingly.
the beginning of the period, the budget is a standard. If you have no initial plan, you have no idea of what y
want to accomplish. At the end of the period, the budget is a control device to measure your department
performance against the plan so thatifwe performance may be improved. If you do not know where you are
going, it is hard to tell whether or not you have arrived. The budgetary time period depends on many facto
including how crucial the budget is to control costs. The period for a budgebe any appropriate time frame
such as yearly, quarterly, monthly, weekly, and daily.

The major steps in preparing the budget are: (1) completing a sales forecast, (2) determining expect
production volume, (3) estimating manufacturing costs and ofiegaexpenses, (4) determining cash flow and

other financial effects, and (5) preparing projected financial statements. The budgetary process involv
establishing goals, developing strategies, noting changes in the customer base, formulating plansnof act
evaluating the market, looking at economic and political conditions, reviewing suppliers, analyzing competitio

appraising industrgrends, identifying the life cycle of the product, reviewing technological changes, appraising

financial strength, andaking corrective action. However, without competent management, budgeting is a

waste of time and money. A manager with a poor understanding of budgets may fail to correctly anticipate the

future and commit to objectives for which his or her budgetrnadequate, which may result in a budget
overrun.

Assumptions

Prior to the budget being developed, certain questions must be asked and certain assumptions must be ma
What will the inflation rate be? Where is competition headed? Will suppliers incrgases?  Will customer
tastes change? You also must explore the financial alternatives available to you. For instance, what will occ
you raise your selling price? What will be the effect if one variable (e.g., advertising) is changed?

The Structue of the Budget

The master (comprehensive) budget contains a projection of each of the key financial statements. Supporti
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schedules are also prepared for each of the major components in the financial statements. The master budget is

classified broadlynto two categorieghe operational budgetind thefinancial budget. The operational budget
reflects the results of operating decisions and provides data needed to prepare a budgeted income stateme
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The financial budget shows the financial decisiongoefr company and includes the cash budget and financial
statement projections other than the income statement. A simplified diagram of the various components of th
comprehensive budget is shown in Figur8.6

The operational budget includes the followin

e The sales budget

e The direct materials budget

e The direct labor budget

e The factory overhead budget

e The selling and administrative expense budget
e Thepro formaincome statement

The financial budget includes the following:

e The cash budget
¢ Thepro formabalance sheet
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Figure 63. A Master (Comprehensive) Budget
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The Sales Budget

The sales budget is the starting point in preparing the master budget, since estimated sales volume influences

nearly all other items appearing in the master budget. The daldget, which ordinarily indicates the quantity
of each product expected to be sold, allows all departments to plan their needs. Further, sales forecast figu
determine staffing needs to reach targeted goals.

Accurate sales forecasting is important siran exaggerated sales forecast may result in your company hiring

es

too many staff members or acquiring excessive facilities, which translates into unneeded costs. On the other

hand, a very pessimistic forecast may cause a shortage in staff and fadilitret sonsumer demand cannot be
met; this translates into lost business. Nfimancial managers must also carefully appraise the sales estimates
of other departments. For instance, the marketing department may igisgsales estimates because it may tr

to stimulate the sales effort. As a result, it may not realistically appraise consumer demand.

After sales volume has been estimated, the sales budget is constructed by multiplying the expected sales in units

by the expected unit sales price. Generallye sales budget includes a computation of expected cash
collections from credit sales, which will be used later for cash budgeting.

To illustrate how all these budgets are put together, we will focus on a manufacturing company called th
JohnsonCompany, which produces and markets a single product. We will assume that the company develo
the master budget in contribution format for 2X12 on a quarterly basis. We will highlight the variabfixedst
cost breakdown throughout this example.

Exampe 6-2. The Johnson Company's sales budget for the year ending Dec8ml2¢12is as follows:

Quarter
1 2 3 4 Total
Expected sales in units 800 700 900 800 3,200
Units sales price x $80 x $80 x $80 x $80 x $80
Total sales $64,000 $56,000 $72,000 $64,000 $256,000
The schedule of expected cash collections for the Johnson Company is as follows :
Quarter
1 2 3 4 Total
Accounts receivablgl2/31/2X1]) $ 9,500 $ 9,500
First quarter sales ($64,000) 44,800 $17,920 62,720
Second quartesales ($56,000) 39,200 $15,680 54,880
Third quarter sales ($72,000) 50,400 $20,160 70,560
Fourth quarter sales ($64,000) 44,800 44,800
Total cash collections $54,300 $57,120 $66,080 $64,960 $242,460
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& All of the $9,500 accounts receivable balance is assumed to be collected in the first quarter.

® Of the total quarter's sales, 70% are collected in the quarter of sale.
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The Production Budget

After sales are budgeted, the production budget can be determined. The number of units expected to be
manufactureds:

Budgeted saleplusdesired ending inventory minuseginninginventory

D

Good managrs constantly evaluate whether production is on schedule with proposed budgets and mak
adjustments accordingly. For exampiea computer @ an assembly line is down for an extended period of
time, the manager knows that production and output will prily be low for that time period.

Example6-3. The Johnson Company's production budget for the year ending Decemi@XRis as follows:

Quarter
1 2 3 4 Total
Planned sales (see Exampi2)6 800 700 900 800 3,200
Desired ending inventofy 70 90 80 100 100°
Total needs 870 790 980 900 3,300
Less : Beginning inventdry 80 70 90 80 _ 80
Units to be produced 790 720 890 820 3,220

® This figure is calculated as 10% of the next quarter's sales

® Estimated.
¢ The ending inventory for the year is the same as the one for the fourth quarter.

4 The same as the previous quarter's ending inventory.

The Direct Material Budget

When the level of production has been computed, a direct material buslgeuld be constcted to show how
much material will be required for production and how much material must be purchased to meet this
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production requirement. The purchase will depend on both expected usage of material and inventory leve
The formula for computation dhe purchase is a follows:

Purchase in units = Usage + Desired ending material inventory units
- Beginning inventory units

The direct material budget is usually accomplished by a computation of expected cash payments for materials,

Example 4. The Johnson Company's direct material budget for the year ending Decemb2XB2is as
follows:

Quarter
1 2 3 4 Total

Units to be produced (see Exampl8% 790 720 890 820 3,220
Material needs per unit (in Ibs.) x3 x3 X3 x3 x3
Material needs foproduction (in Ibs.) 2,370 2,160 2,670 2,460 9,660
Desired ending inventory of materials (in 1Bs.) 216 267 246 M 250
Total material needs (in Ibs.) 2,586 2,427 2,916 2,710 9,910

Less : Beginning inventory of materials (in fbs.) 237 216 627 246 237
Materials to be purchased 2,349 2,211 2,649 2,464 9,673
Unit price X $2 X $2 X $2 X $2 X $2
Purchase cost $4,698 $4,422 $5,298 $4,928 $19,346
Mn LISNDSyG 2F GKS ySEG ljdzZ NISNR&a dzyAida ySSRSR F2N LINR
® Estimated.
‘¢KS alFYS d GKS LINA2NJ ljdzr NIISNR&a SyRAYy3a Ay @Syi{iz2NEO®
The schedule of expected cash disbursements for the Johnson Company is as follows:

Quarter
1 2 3 4 Total

Accounts payable (12/32K1) $2,200 $2,200
First quarter purchases ($4,698) 2,349  $2,349 4,698
Second quarter purchases ($4,422) 221 $2,217 4,422
Third quarter purchases ($5,298) 2,649  $2,649 5,298
Fourth quarter purchases ($4,928) 2,464 2,464
Total disbursements $4,549 $4,560 $4,860 $5,113 $19,082
*h¥ GKS G201t IjdzZr NISNRA& LIZNOKFaSasxs pm> FNB LIAR F2NJ AY
P¢KS NBYFAYAY3I pm: 2F | ljdzZ NISNDA LINDKFaSa FNB LI AR T
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The Direct Labor Budget

The production requirements provide the starting point the direct labor budget. To compute direct labor
requirements, expected production volume for each period is multiplied by the number of direct labor hours to
produce a single unit. The direct labor hours required to meet production needs are thenledltyy the
direct labor cost per hour to obtain budgeted total direct labor costs.

Example 65. The Johnson Company's direct labor budget for the year ending Decemt#&X s as follows:

Quarter
1 2 3 4 Total

Units to be produced

(seeExample &) 790 720 890 820 3,220
Direct labor hours per unit x5 x5 x5 x5 x5
Total hours 3,950 3,600 4,450 4,100 16,100
Direct labor cost per hour X $5 X $5 X $5 X $5 x$5
Total direct labor cost $19,750 $18,000 $22,250 $20,500 $80,500

The Factory Overhead Budget

The factory overhead budget provides a schedule of manufacturing costs other than direct materials and direct
labor. These costs include factory rent, factory insurance, factory property taxes, and factory utilities. Using the
contribution approach to budgeting requires the development of a predetermined overhead rate for the
variable portion of the factory overhead. In developing the cash budget, remember that depreciation is not |a
cash outlay; therefore, it must be deducted from theabfactory overhead in computing cash disbursement for
factory overhead.

Example6-6. To illustrate the factory overhead budget, we will assume the following:

e Total factory overhead budgeted = $6,000 fixed (per quarter) plus $2 per hour of direct labor.
e Depreciation expenses af8,250 each quarter.
¢ All overheaccosts involving cash outlays gvaid forin the quarter incurred.
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The Johnsoompany's factory overhead budget for thear ending Decembe&1,2X12is as follows:

Quarter
1 2 3 4 Total

Budgeted direct labor hours (se¢ 3,950 3,600 4,450 4,100 16,100
Example &)

Variable overhead rate x $2 x $2 X $2 X $2 X $2
Variable overhead budgeted 7,900 7,200 8,900 8,200 32,200
Fixed overhead budgeted 6,000 6,000 6,000 6,000 24,000
Total budgetedverhead 13,900 13,200 14,900 14,200 56,200
Less: Depreciation 3,250 3,250 3,250 3,250 13,000
Cash disbursement for overhead 10,650 9,950 11,650 10,950 43,200

The Ending Inventory

The desired ending inventory budget provides information for thenstruction of budgeted financial

statements. Specifically, it will help compute the cost of goods sold on the budgeted income statement. It wi
also give the dollar value of the ending materials and finished goods inventory to appear on the budgete

balance sheet.

Example 67. The Johnson Company's ending inventory budget for the year ending Decemt#X12is as

follows:

Ending Inventory Unit
Direct materials 250 pounds (see Exampled®
Finished goods 100 units (se&xample €3)
Total

The unit variable cost of $41 is computasi follows:

S

Unit Cost
Direct materials $2
Direct labor 5
Variable overhead 2

Total variable manufacturing cost

Unit Cost Total
$2 $ 500
$41 $4,100
$4,600
Units Total
3 pounds 6
5 hours 25
5 hourg 10
$41

% Variable overhead is applied on the same basis as direct labor hours
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The Selling and Administrative Expense Budget

The selling and administrative expense budget lists the operating expenses incurred when selling the produ
and managig the business. In order to complete the budgeted income statement in contribution format, the
variable selling and administrative expense per unit must be computed.

Example6-8. The Johnson Company's selling and administrative expense budget forahenging December
31,2X12is shownbelow.

Quarter
1 2 3 4 Total

Expected sales in units 800 700 900 800 3,200
Variable selling and

administrative expense per units X $4 X $4 X $4 X $4 X $4
Budgeted variable expense $3,200 $2,800  $3,600 $3,200 $12,800
Fixed selling and admin. expenses

Advertising 1,100 1,100 1,100 1,100 4,400

Insurance 2,800 2,800

Office salaries 8,500 8,500 8,500 8,500 34,000

Rent 350 350 350 350 1,400

Taxes 1,200 1,200
Total budgeted selling and
administrative expens&s $15,950 $12,750 $14,750 $13,150 $56,600

cts

% Includes sales agents' commissions, shipping, and supplies.

® Paid for in the quarter incurred.

The Cash Budget

The cash budget is prepared to forecast financial needs. Itté®lafor cash planning and control and for

formulating investment strategies. Because the cash budget details the expected cash receipts and
disbursements for a designated time period, it helps avoid the problem of either having idle cash on hand or

suffering a cash shortage. If a cash shortage is experienced, the cash budget indicates whether the shortag
temporary or permanent and whether shetérm or longterm borrowing is needed. Is a line of credit
necessary? Should capital expenditures bebadk? If the cash position is very poor, the company may even
go out of business because it cannot pay its bills. On the other hand, if the cash position is excessive,
company may be missing opportunities to use its cash for the greatest profibgdes. Just as forecasts must
be continuously evaluated for changing internal and external circumstances, the cash budget must also
periodically updated for changing conditions.
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A cash budget for your department is similar to a cash budget you wwafuhre for yourself. To the beginning

cash balance, you add the period's cash receipts, which gives you the total amount available to spend. You then

subtract cash payments, leaving the ending cash balance. Just as you pay cash for living cdetsd(arg,

shelter), a company also pays cash to operate and generate revenue (e.g., advertising). Unlike your personal
cash budget, however, the company's cash budget cannot count on receiving a paycheck each period; you

instead must estimate when creditles will be collected. However, a company has more alternative sources of
cashthanyou do. For example, a company may issue stock but a person doesn't.

The cash budget usually is comprised of four major sections:

1. Thereceipts sectiomives the beginmig cash balance, cash collections from customers, and other
receipts (e.g., borrowing money, selling assets). Note that cash receipts are not necessarily the
same as revenue (e.g. credit sales).

2. The disbursements sectioshows all cash payments listed pyrpose. Examples include cash
expenses, purchase of assets, and payment of debt. Note that not all expmeseash payments
(e.g., depreciation).

3. Thecash surplus or deficit secti@mply shows the difference between the cash receipts section
and thecash disbursements section.

4. The financing sectionprovides a detailed account of the borrowings and repayments expected
during the budget period.

Example 69. To illustrate the cash budget we will make the following assumptions:

e Thecompany desires to miatain a $5,000 minimum cash balance at the end of each quarter.

e All borrowing and repayment must be in multiples of $500 at an interest rate of 10% per annum.
Interest is computed and paid as the principal is repaid. Borrowing takes place at the bggfhrach
guarter, and repayment is made at the end of each quarter.

The Johnson Company's cash budget for the year ending Deceml&(1¥is shown as follows:

Quarter

Example
No. 1 2 3 4 Total

Cash balance, beginning  Given $10,000 $9,401  $5,461  $9,106 $10,000

Receipts:

Collection from customers 6-2 54,300 57,120 66,080 64,960 242,460

Total cash available 64,300 66,521 71,541 74,066 252,460

Less: Disbursements:

Direct materials 6-4 4,549 4,560 4,860 5,113 19,082
Direct labor 6-5 19,750 18,000 22,250 20,500 80,500
Factory overhead 6-6 10,650 9,950 11,650 10,950 43,200
Selling and Administrative 6-8 15,950 12,750 14,750 13,150 56,600
Machinery purchase Given 24,300 24,300
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Income Tax Given 4,000 4,000

Total disbursements 54,899 69,560 53,510 49,713 227,682
Cash surplus (deficit) 9,401 (3,039) 18,031 24,353 24,778
Financing:

Borrowing 8,500 8,500
Repayment (8,500) (8,500)
Interest (425) 425

Total financing 8,500 (8,925) (425)
Cash balance, ending $9,401 $5,461  $9,106 $24,353 $24,353

The Budgeted Income Statement

The budgeted income statement summarizes the various component projections of revenue and expenses
the budgeting period (for control purposes the budget can be divided into quarters or even maybading
on need).

Example €10. The Johnson Company's budgeted income statement for the year ending DecemBa12is
as follows:

Example No.
Sales (3,200 units @ $80) 6-2 $256,000
Less: Variable expenses
Variable cost of goods sold
(3,200 units @ $41) 6-7 $131,200
Variable selling & administrative 6-8 12,800 144,000
Contribution margin 112,000
Less: Fixed expenses
Factory overhead 6-6 24,000
Selling and Administrative 6-8 43,800 67,800
Net operatingincome 44,200
Less: Interest expense 6-9 425
Net income before taxes 43,775
Less: Income taxes 20% 8,755
Net income 35,020
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The Budgeted Balance Sheet

The budgeted balance sheet alerts you to unfavorable financial conditions thahighu want to avoid. It also
serves as a final check on the mathematical accuracy of all the other schedules, helps you perform a variety
ratio calculations, and highlights future resources and obligations. The tadigalance sheet is prepared by
adjusting the previous year's balance sheet bas on expectations for the budgeting period.

Example 611. To illustrate, we will use the Johnson Company's balance sheet as of Decen@bérl31

Assets Liabilities and Stockholdda Q 9

Current assets: Current liabilities:

Cash $10,000 Accounts payable $2,200

Accounts receivable 9,500 Income tax payable 4,000

Material inventory 474 Total current liabilities 6,200

Finished goods inventory 3,280 { G2 01 Keyditk S N& Q

Total current assets 23,254 Common stock, nar 70,000
Fixed assets: Retained earnings 37,054

Land 50,000

Buildings and equipment 100,000

Accumulated depreciation (60,000)

Total fixed asset 90,000

Total liabilities and

Total assets 113,254 ai201 K2t RSNAQ 113,254

84

of



The Johnson Company's budgeted balance sheet as of Deceml2¢121ls shown as follows:

Assets [AtOATAGASE yR {1

Current assets: Current liabilities:

Cash $24,353 Accounts payable $2,464

Accounts receivable 23,040 Income tax payable 8,755

Material inventory 500° Total current liabilities 11,219

Finished goods inventory 4,100 {6201 K2f RSNARQ

Total current assets $ 51,993 Common stockno-par 70,000
Fixed assets: Retained earnings 72,074

Land 50,000

Buildings and equipment 124,300

Accumulated depreciation (73,0009

Total fixed assets 101,300

Total liabilities and

Total assets $153,293 a0201K2ft RSNAQ $153,293

% From Example-® (cash budget).

® $9,500 + $256,000 sales(from Exampl®) 6$242,460 receipts(from Example® = $23,040.
¢ From Example-8 (ending inventory budget).

¢ From Example8 (ending inventory)

¢ No change.

f $100,000 + $24,300 (from Exampl®)p= $124,300.

9 $60,000 + $13,000 (from Exampkép= $73,000:

" $2,200 + $19,346 (from exampledd- $19,082 (from Example-4) = $2,464 (all accounts payable relate to
material purchases), or 5086 fourth quarter purchase = 50% ($4,928) = 2,464.

' From Example-80 (budgeted income statement).

I No change.

k $37,054 + $35,020 (from Exampld @) netincome = $72,074.

A Shortcut Approach to Formulating the Budget

There is a shortcut approach that is widely used in formulating a budget. In the first step of this appnoach, a
forma income statement is developed using past percentage relationships between relevant expense and cc¢
items and sales. These percergagare then applied to forecasted sales. This is a version of the pearent
sales method previously discussed. Secomutodorma balance sheet is estimated by determining the desired
level of certain balance sheet items and by making additional fingreonform to those desired figures. Thus,
the remaining items are estimated to make the balance sheet balance.
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There are two basic assumptions underlying this approach:

1. Previous financial condition is a reliable predictor of future condition.
2. The valueof certain variables (e.g., cash, inventory, and accounts receivable) can be forced to tak
on specifieddesiredvalues.

Gomputer-Based Models for Financial Planning and Budgeting

For smaller companiesnalectronic spreadsheet may be used to efficiemity quickly develop a budgetuch

as Excel). Such softwareelps carry out tedious calculations. More importantly, if a budgetary figure is
changed (e.g., sales), the electronic spreadsheet will change all other budgetary amounts related tecdde.g.,
of sales, selling expenses). Hence, it is easy to make different sales projections and see what the resulting ¢
and profitability will be.

A computerbased quantitative model may be used to construct a profit planning budget and to help answer
B NASGeAZF haweBaliAzyao Lida OFfOdZ FGA2ya LINRPOBARS |
uncertainty. There are primarily two approaches to modelingdbmporate budgeting processimulation and
optimization (see an advancednance text for more information on these models). There are many-user
oriented modeling languagemd packages on the markspedfically designed for budgeting.

Conclusion

Budgets should be participative not authoritative, and the budget process a&hbal decentralized to
departmental cost centers with responsible managers. If the people operating under the budget have helpg
prepare it, they will be more receptive to meeting the objectives. Budgets must also be realistic if they are to t
accepted ly the staff and if the company's objectives are to be met. If you feel a budget is fair and you hav
participated in the budgetary process, you can better understand the impact of your decisions on you
department, on other departments, and on the companyou can also determine how best to use allocated
funds to strengthen your departments' position.

A budget helps you direct attention from the present to the future. It assists you in anticipating problems i
time to deal with them effectively, and iteveals whether you can expand. Further, the budget helps you
achieve departmental goals. You have a reference point for control reporting. The budgetary process a
assists you in searching for weaknesses, which you can strengthen before they becajoe problem.
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Cha

pter 6 Review Questions

1. The master budget

A. Shows forecasted and actual results.

00w

2. Th

Cow

3. A company had sales last year of $10 million, with net income equal to 6% of sales. This year the sales
expected to be $11.2 millio The accounts receivable balance was $1.5 million at the end of last year. Using th

Contains the operating budget.
Reflects controllable costs only.
. Can be used to determine manufacturing cost variances.

e master budget process usually begins with the

Sales budget.
Production budget.
Overhead budget.
Cash budget.

percentageof-sales method, the accounts receivable balance at the end of this year is forecasted to be

A

B
C
D

. $1.572 million.
. $1.68 million.
. $2.172 million.
. $2.7 million.

4. ldentify the statement below that represents a required underlying assumption for using the percerfitage

sales

A.

technique to develop pro forma financial statements.

Economies of scale exist in the use of assets.

B. Your company is assumed to be opéngtat full capacity.
C.
D

Technological considerations dictate that fixed assets be added in large, discrete amounts.

. Actual saledo-asset ratios for the firm in any given period vary with different stages of the economic
cycle.
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Chapter 6 Review Answers

1. The master budget

A. Incorrect.The master budget does not contain actual results.

B. Correct. The master budget is classified broadly into two categetesoperational budget and the
financial budget. The operational budget reflects the results ofratjieg decisions and provides data
needed to prepare a budgeted income statement.

C. Incorrect. The master budget reflects all applicable expected costs, whether or not controllable by
individual managers.

D. Incorrect.The master budget is not structured #dlow determination of manufacturing cost variances,
which requires using the flexible budge and actual results.

2. The master budget process usually begins with the

A. Correct. The sales budget is the starting point in preparing the master budget, siticeatsd sales
volume influences nearly all other items appearing in the master budget. The sales budget, which
ordinarily indicates the quantity of each product expected to be sold, allows all departments to plan
their needs. Once a firm can estimate saléhe next step is to decide how much to produce or
purchase.

B. Incorrect.The production budget normally cannot be prepared until the expected sales are known. The
number of units expected to be manufactured to meet budgeted sales and inventory requirgiisesst
forth in the production budget.

C. Incorrect. The overhead budget is another term for the budget reflecting the results of operating
decisions. It cannot be prepared until after the sales and production budgets are prepared.

D. Incorrect. Preparation of the cash budget is the last step in the overall budgeting process. The cash
budget is determined after the operating budgets such as the sales and production budgets are
prepared.

3. A company had sales last year of $10 million, with medrne equal to 6% of sales. This year the sales are
expected to be $11.2 million. The accounts receivable balance was $1.5 million at the end of last year. Using|the
percentageof-sales method, the accounts receivable balance at the end of this yeaecagted to be

A. Incorrect.$1,572,000 is based on adding the percentage increase in net income to the previous amount
of receivables {[6% x ($11,200,00%10,000,000)] + $1,500,000}.

B. Correct. Percentage of sales is the most widely used method for ptiogdhe company's financing
needs. This method involves estimating the various expenses, assets, and liabilities for a future period as
a percent of the sales forecast and then using these percentages, together with the projected sales, to
construct pro 6rma balance sheets. This method is based on the assumptions that most balance sheet
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amounts directly correlate with sales and that the current levels of all assets are optimal for the current
sales level. Thus, given that last year's receivables equékdof sales ($1,500,000 + $10,000,000), this
year's ending receivables balance is expected to be $1,680,000 (15% x $11,200,000).

C. Incorrect.$2,172,000 is based on  adding profit as a percentage of sales to last year's receivables
[$1,500,000 + (6% x $,2D0,000)].

D. Incorrect.$2,700,000 equals past receivables plus the additional sales.

4. ldentify the statement below that represents a required underlying assumption for using the percerfitage
sales technique to develop pro forma financial statements.

A. Incorrect.If economies of scale exist in the use of assets, the ratios of assets to sales are not constant.

B. Correct.This method states balance sheet amounts as percentages of sales and then multiplies future
sales by these percentages to develop pro forma financial statements. Your company is assumed to|be
operating at full capacity. Based on this assumption, the filoes not have adequate productive
capacity to absorb projected increases in sales and may require an additional investment in assets. Thus,
a greater amount of assets will be required for a greater amount of sales (e.g., receivables and cash
requirementswill increase). The ass#t-sales ratios must be constant when applying the percentage
of-sales forecasting method. If the current levels of assets are considered to be optimal for the current
sales level, that is, if assets are efficiently used, thetasssales ratios are constant.

C. Incorrect.If fixed assets must be added in large, discrete amounts, the ratios are not constant.

D. Incorrect.If ratios vary with economic cycles, the percentafesales method is inappropriate.
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Chapter 7:

Cost Control and Variance Analysis

Learning Objectives

After studying this chapter, you will be able to:

¢ Definevariance analysis and its usefulness to financial analysis
e Determine whernvariance analysishould be applied

¢ Recognizeéhe use of flexible budgets in performance reports.

e Identify and list cost variances.

¢ Clarify anctlassifyvariances iimarketing, manufacturing and labor

Variance analysis is a tool managers use to evaliisémcial performance. You can carry out variance analysis
for such areas of the company as sales, purchasing, and distribution. Variance analysis can also help
appraise the productivity of your employees, including sales personnel, factory waakersielivery personnel,
among others. By using variance analysis, you can spot and correct problems, as well as identify area
success.

Locating deviations between expected and actual figures through variance analysis helps you not only to iden

problems but also to determine how large the problem is, who is responsible, and whether it is controllable or

not. For example, if the cost of manufacturing a product or rendering a service is higher than expected, y
would want to know the reasons for thdiscrepancy and the severity of the situation. With the aid of variance

analysis, you can then decide whether the problem lies with buying or planning or general productivity. Or

perhaps you find that actual sales fall short of expectations. You weald to know whether the sales
manager can control the problem (e.g., poor salesperson effort) or not (e.g., an economic depression).

Variance analysis also spotlights positive performances. If the actual cost of a product is less than expected

instance, you would want to know what you and your employees are doing correctly so as to capitalize on the
situation. In this event, you would want to reward superior performances by employees or to know that the

company is using new technological proces$ed successfully keep costs down.
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Typically, only significant variances warrant investigatiborther, variances should be investigated when they
fall out of the accepted range or the control limiTo help you interpret variance analysis reporaderstand

which variances are important for your position, and remedy any problems. This chapter will cover the
following topics: (1) the standards of revenue and cost, (2) the use of variance analysis to monitor performance,
(3) the evaluation of salesnd cost variances, (4) the use of flexible budgeting, and (5) analysis of warehouse

problems and sales performance. You will learn to calculate and appraise variances so as to answer these

guestions:

1. Do your actual sales and expenses match your estir@aiéhy or Why not?

Is the variance favorable or unfavorable? it is favorable, who should get credit for it? If it is
unfavorable, is it controllable?

Is the variance uncontrollable because of external factors such as a strike?

Are your standards toaght?

What trends do the variances reveal?

n

o oMW

corrective actions should be taken?

In an interview, a notfinancial manager neatly summarized the virtues afiance analysis, which you are
about to learn:

[ SGQa alreé& LINRBRdzOGA2Y KIFa RNBLIJSR FyR L FY 0S¢t
back on course. We have a weekly production meeting where we must report on our variances to
plan in a number of @as. We do this in order to maintain tight management control and also

to be responsive to our changing environment. Also this is a very important tool for planning as
each week determine the best use for our resources, budgeting our people if you will.

Defining a Standard

If the variance is significant (or controllable), what are the reasons and who is responsible? What

2 ¢

At the beginning of the period, you set standards such as sales quotas, standard costs (e.g., material price, wage

rate), and standard volume. Let us focus on standard cost, which is the predetermined cost of manufacturin

servicing,or marketing an item during a given future period. It is based on current and projected conditions.

This norm is also dependent upon quantitative and qualitative measurements (e.g., working conditions}. A ng
financial manager commented in an intervighat his facilities department uses standard costs for equipment
installation and relocation to determine the cost to charge to the ordering unit. For determining the projected
cost of a job, you shouldnderstand the concept of andifculations for stadard costs.

Variance analysis compares standard to actual costs or performances. Contingent on thenedist
relationship, these analyses may be as detailed as necessary. Evaluation of variances may be done ye
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guarterly, monthly, daily, or hourJydepending on how quickly you need to identify a problem. But since you do
not know actual figures (e.g., hours spent) until the end of the period, variances can only be arrived at then.

There are two types of variances: material and immaterial. Foreri@tvariances, you must identify the
responsible departments or persons and take corrective action. Insignificant, or immaterial, variances need 1
be looked into further unless they recur and/or reflect potential difficulty.

One way to measure if a Kance is significant is to divide the variance by the standard cost. Generally, ¢
variance of more than 5 percent may be deemed material. In some cases, materiality is measured by do
amount or by volume level. For example, the company may setiegydobking into any variance that exceeds
$10,000 or 20,000 units, whichever is less. Guidelines for materiality should be set to reflect the importance
an element to the corporation’'s performance and decision making. For example, when a produotivity &
critical to the proper functioning of the business (e.g., critical part, promotion, repairs), limits for materiality
should be such that early reporting of variances is encouraged. Further, statistical techniques can be used
ascertain the gjnificance of cost and revenue variances.

The Usefulness of Variance Analysis

Setting standards and analyzing variances are essential in financial analysis and decision making. Both acti
tell you how you are doing and what is going wrong or rigtome specific advantages of standards and
variances are as follows:

e If properly used, standards can help motivate employees.

e Assist in decision making because areas of inefficiency are identified.

e Help formulate sales price because you can determine wWieitem should cost.

e Set and evaluate objectives by comparing budgeted to actual figures.

e Establish cost control since cost inefficiencies and overruns are pinpointed.

¢ Highlight problem areas through the "management by exception" principle.

¢ Pinpoint responsibility for undesirable performance so that corrective action may be taken. Variances

product activity (cost, quantity, quality) are typically the foreman's responsibility. Variances in sales ar

often the responsibility of the marketig manager. Variances in profit usually relate to overall
operations. Note that variances indicating strengths should be further taken advantage of.

e Facilitate communication within the organization, such as between management and supervisor
because ewgione knows the standard to accomplish.

e Assist in planning by forecasting needs (e.g., cash requirements).

e Establish bid prices on contracts because desired profit goals can be determined.

e Simplify bookkeeping procedures by keeping the records at starwiestd

Although standard costing and variance analysis are exceptionally important tools, they can have thei

drawbacks. For example, biases in deriving standards can exist. Further, material variances can sometime
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due to outof-date standards or poobudgetary processes rather than actual performances. Therefore, you
should use these tools with caution.

Setting Standards

There are four types of standards:

e Basic. These are not changed from period to periodhey form the basis with which latgreriod
performance is compared. No consideration, however, is given to a change in the environment, which
an unrealistic basis.

e Maximum efficiency. These are perfect standards, which assume ideal, optimal conditions.
Realistically, certain inefficieres will occur.

e Currently attainable. These are based on efficient activity. They are possible goals but difficult to
achieve. Normal occurrences, such as anticipated machinery failurepas@ered in the calculation of
currently attainable standal

e ExpectedThese are expected figures, which should come very close to actual figures.

S

You should base standards on the situation being appraised. Here are some examples of how to match

standards with particular situations:

Situation Standard
Cost r@uction Tight
Pricing policy Realistic
Highquality Perfection

Determining and Evaluating Sales Variances

Actual and budgeted sales figures should be compared by territory, salesperson, and product to see
expectations are being realized.

To evaluate sales performance, you should focugpmifitable sales volume. Don't be misled ygh sales
volume; high sales volume does not automatically mean high profits because the high costs associated w
products need to be subtracted. Thus, refsoby salespersons should show not only revenue derived but also
gross profit earned. Although gross profit may not necessarily translate into net profit because of high selli
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and advertising expenses, it is a legitimate measure of performance. Qweealeport will reveal where to put
sales effort.

When you appraise changes in gross profit, you have to recognize that these changes may be caused by changes
in sales mix, selling price, volume, or returns. Also, a complete analysis of sales vobuite isblude
consideration of budgets, standards, sales plans, industry comparisons, and manufacturing costs.

Sales variances are computed to gauge the performance of the marketing function.

Example 71.2 SaGSNY / 2NLI2 N} A2y Qa o0dzRISGSR altSa T2NJ uwna- L

Product A: 10,000 units at $6.00 per unit $ 60,000
Product B: 30,000 units at $8.00 per unit 240,000
Expected sales revenue $300,000

Actual sales for the year were

Product A: 8,000 units at $6.20 per unit $ 49,600
Product B: 33,000 units at $7.70 peritun 254,100
Actual sales revenue $303,700

There is a favorable sales variance of $3,700, consisting of the sales price variance .

The sales price variance equaféctual selling priceBudgeted selling price) x Actual units sold

Product A ($6.20$6.00) x 8,000 $1,600 Favorable
Product B ($7.76$8.00) x 33,000 9,900 Unfavorable
Sales price variance $8,300 Unfavorable

The sales volume variance equaléctual quantity- Budgeted quantity) x Budgeted selling price

Product A (8,00010,000) x $.00 $12,000 Unfavorable
Product B (33,00030,000) x $8.00 24,000 Favorable
Sales volume variance $12.000 Favorable

By looking at the trend in sales, you may identify unfavorable trends requiring a reduction of the sales effort or a
change in product.

You have to evaluate the meaning of sales variances to your department. For example, an unfavorable sales
volume variance may arise from poor marketing procedures. An unfavorable total sales variance may signal a
problem with the marketing manager becseihe or she has control over sales, advertising, and often pricing.
Unfavorable sales situations may also be caused by a lack in quality control, substitution of poorer quality
components because of deficient purchasing, or deficient product design loaispdor engineering.
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You should also compare your divisional sales figures with the sales figures of competing companies' divisi
and with industry averages. Sometimes an unfavorable sales volume variance is caused by the price cut
competing compaies. And, if unfavorable volume variance is coupled with favorable price variance, you ma
have lost sales by raising your prices.

Cost Variances

When a product is made or a service is performed, you have to determine these three cost measures:

e Actual cos equals actual price times actual quantity, where actual quantity equals actual quantity per
unit of work times actual units of work produced

e Standard cost equals standard price times standard quantity, where standard quantity equals standard

guantity perunit of work times actual units of work produced.
e Total cost variance equals actual cost less standard cost.

ons
s of

y

Total cost variance has the two elements: price variance and quantity variance. Price (rate, spending) variance

is calculated as follows:
(Standard price- Actual price) x Actual quantity

Quantity (usage, efficiency) variance is formulated in the following manner:
(Standard quantity Actual quantity) x Standard price

These figures are computed for both material and labor. Figdréépicts the variance analysis for total cost.

Figure 71. Variance Analysis of Total Cost

Price
Actual
Price Variance
Standard
Quantity
Variance
Quantity
Standard Actual
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The materialgrice variance allows you to evaluate the activity of the purchasing department and to see the

impact of raw materials cost chgas on profitability, while the materials quantity variance helps you to judge
the performance of the production supervisor. Exampl2 @alculates the three types of materials variances
you need to know.

Example 72. The standard cost of one unit of outp(product or service) was $15, or three pieces at $5 per
piece. During the period, 8,000 units were made. The actual cost was $14 per unit, or two pieces at $7 |
piece,

Total Materials Variance

Standard quantity x Standard price (24,0086% $120,00

Actual quantity x Actual price (16,000 x $7) 112,000
$8,000 F

Materials Price Variance

(Standard price Actual price) x Actual quantity

($5-$7) x 16,000 $ 32,000 U

Materials Quantity Variance

(Standard quantity Actual quantity) xStandard price

(24,000- 16,000) x $5 $ 40,000 F

Unfavorable materials price variances may be caused by one or more of the following factors: inaccura
standard prices, failure to take a discount on quantity purchases, failure to shop for bargainmnafiacost

increases, scarcity in raw material supplies resulting in higher prices, and purchasing department inefficiencies.

Unfavorable material quantity variances result from poorly trained workers, improperly adjusted machines, us
of an improper praduction method, outright waste on the production line, and/or use of a lower grade material,
purchased to save money.

Once the reasons for unfavorable materials variances have been determined, you can then locate the

responsible departments or key persorine

Der

Reason Responsible Party
Overstated price paid Purchasing
Failure to detect defective goods Receiving
Inefficient labor or poor supervision Foreman
Poor mix in material Production manager
Rush delivery of materials Traffic
Unfavorable quantityariance Foreman

Unexpected change in production volume

Sales manager
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To correct an unfavorable material price variance, you can increase selling price, substitute cheaper materiz
change a production method or specification, or engage in a cost reduptogram. To achieve some of these
ends, you should examine the variability in raw material costs, look at price instability in trade publications, ar
emphasize vertical integration to reduce the price and supply risk of raw materials.

Lastly, remembethat you cannot control materials price variances when higher prices are caused by inflation o
shortage situations or when rush orders are required by the customer, who will bear the ultimate cost increase.

Labor Variances

The standard labor rate is bas@n the contracted hourly wage rate. Where salary rates are set by union
contract, the labor rate variance will usually be minin@therwise, it should be responsibility of the human
resource departmentLabor efficiency standards are typically estinthtey engineers based on an analysis of

the production operation.

Labor variances are determined in a manner similar to that of material variances, as illustrated in Example 7

Example 73. The standard cost of labor is four hours times $9 per hour, 36r [®r unit. During the period,
7,000 units were produced. The actual cost is six hours times $8 per hour, or $48 per unit.

Total Labor Variance
Standard quantity x Standard price (28,000 x $9)
Actual quantity x Actual price (42,000 x $8)

Labor Rate Variance
(Standard price Actual price) x Actual quantity
($9- $8) x 42,000

Labor Efficiency Variance
(Standard quantity Actual quantity) x Standard price
(28,000- 42,000) x $9

Possible causes ahfavorablelabor rate variance include the following:

1. anincrease in wages,
2. poor scheduling or production resulting in overtime work, and

3. use of workers ammanding higher hourly rates than expected.

$252,000
336,0®
$84,000U

$42,000 F

$126,000 U
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Possible reasons for labor rate variances can be matched with responsible parties, as follows:

Reason
Use of overpaid or an excessive number of
workers
Poor job descriptions
Overtime

In the case of a shortage of skilled workers, it may be impossible to avoid an unfavorable labor price variance.

Responsible Party

Human resourcenanager or
union contract

Human resource
Production planning

Labor efficiency (quantity) variances can be attributed to onmore of the following:

e Poor supervision

e Use of unskilled workers, who are paid lower rates, or the wrong mixture of labor for a given job

e Use of poor quality machinery
e Improperly trained workers

e Poor quality of materials requiring more labor time in pragiag

e Machine breakdowns
e Employee unrest
¢ Production delays due to power failure

The reasons and responsible parties for unfavorable labor efficiency variances can then be matched in the

ways:

Reason

Inadequate supervision

Improper functioning of equipment
Insufficient material supply or poor quality

Overhead Variances

Responsible Party
Foreman
Maintenance
Purchasing

The overhead variance is comprised of the controllable and volume variances.

Relevant computations follow.

Total overhead variance Actual overhead vs. Standard overhead
(standard hours x standard overhead rate).

Controllable variance = Actual overhead vs. Budget

adjusted to standard hours.

Note: Budget adjusted to standard hours equals fixed overhead plus variable overhead (st&odas times

standard variable overhead rate).
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Volume variance = Standard overhead vs. Budget adjusted to standard hours.

Example 7 uses the equations to illustrate a hypothetical situation.

Example 74. The following data are provided:

Budgeted ovehead (includes fixed overhead of $7,500 and
variable overhead of $10,000)

Budgeted hours

Actual overhead

Actual units produced

Standard hours per unit of production

Preliminary calculations are as follows:

Budgetedfixed overhead ($7,500/10,000 hr)
Budgeted variable overhead ($10,000/10,000 hr)
Total budgeted overhead ($17,500/10,000 hr)
Standard hours (800 units x 5 hr per unit)

Total Overhead Variance

Actual overhead

Standad overhead
Standard hours
Standard overhead rate

Controllable Variance

Actual overhead
Budget adjusted to standard hours:
Fixed overhead
Variable overhead (Standard hours x Standard
variableoverhead rate- 4,000 x $1)

Volume Variance

Standard overhead
Budget adjusted to standard hours

$ 17,500
10,000
$8,000

800
5

0.75
1.00
$1.75

4,000 hr

4,000 hr
X $1.75 7,000
$ 1,000V

$8,000

7,000
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Because unfavorable variances exist, you would want to locate the responsible parties. The controllab

variance is the responsibility of the foreman, since he or she influences actual overhead incurred. The volu

e
me

variance is the responsibility of management executives and production managers, since they are involved with

plant utilization.

On the one had, variable overhead variance information is helpful in arriving at output level and output mix

decisions. It also assists in appraising decisions regarding variable inputs. On the other hand, fixed overhead

variance data provide information regarding aisonrmaking astuteness in relation to the purchase of some
combination of fixed plant size and variable production inputs.

The possible reasons for recurring unfavorable overhead volume variances include the following:

e The purchase of the wrong size plan
e Improper scheduling

¢ Insufficient orders

e Shortages in material

e Machinery failure

e Long operating time

¢ Inadequately trained workers

When idle capacity exists, this may indicate lo@ign operations planning problems.

The Use of Flexible Budgets in Perform ance Reports

The statiq(fixed) budget is geared to only one level of activity and thus has problems in cost control because
does not distinguish between fixed costs and variable costs.

The flexiblebudget is geared toward a range of activities ratheart a single level of activity. A flexible budget

employs budgeted figures at different capacity levels. It allows you to choose the best expected (norma

capacity level (100%) and to assign pessimistic (80%), optimistic (110%), and full (150%)leapkscityou can

t

)

then see how your department is performing at varying capacity levels. Fixed costs remain constant as long as

you operate below full capacity.

Flexible budgeting distinguishes between fixed and variable coats, alowing for a budgetvhich can be
automatically adjusted (via changes in variable cost totaldh¢oparticular level of activity actually attained.
Thus, variances between actual costs and budgeted costs are adjusted for volume ups and downs bef

differences due to price and quantity factors are computed. Note that flexible budgets are primarily used to

accurately measure performance because they compare actual costs for a given output with the budgeted co
for the same level of output.
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Table 71 presents an example of a flexible budget. Examgellustrates the differences between static and
flexible budgets.

Table 71. Flexible Budget

Budget Actual Budget

Variable Fixed (50,000 (60,000 (60,000 hrs.) Spending

Cost Cost Cost hrs.) hrs.) Variance
Indirect material $.80 $6,000 $46,000 $56,000 $54,000 $2,000(V)
Indirect labor 4.20 24,000 234,000 270,000 276,000 6,000(F)
Supervision 70,000 70,000 74,000 70,000 4,000(V)
Depreciation 40,000 40,000 32,000 40,000 8,000(F)
Power and light .30 2,000 17,000 21,000 20,000 1,000(V)
Maintenance 4.70 58,000 293,000 287,000 340,000 53,000(F)
Total $10.00 $200,000  $700,000 $740,000 $820,000  $60,000(F)

Example 7. Assume that the Fabricating Department of Company X is budgeted to produceudj@®during
June. Assume further that only 5,800 units were produced. The direct labor and variable overhead budget
the month of June follows:

Budgeted production 6,000 units

Actual production 5,800 units

Direct labor $39,000
Variable overheadosts:

Indirect labor 6,000

Supplies 900

Repairs 300

$46,200

If a static budget is used, the performance report for Company X's Fabricating Department will appear
follows:

Budget Actual Variance (U or F)

Production in units 6,000 5,800 200U

Direct labor $39,000 $38,500 $500F
Variable overhead costs:

Indirect labor 6,000 5,950 50F

Supplies 900 870 30F

Repairs 300 295 5F

$46,200 $45,615 $585F

101

for




These cost variances are useless: They compare oranges with apples. That is, the budget casts ane dn
activity level of 6,000 units, whereas the actual costs were incurred at an activity level below thig5i@oe@
units). From a control standpoint, it makes no sense to compare costs at one activity level with costs at
different one. Sucltomparisons make a production manager look good as long as the actual production is les

than the budgeted production. For our current examples, we should compare costs at the actual production of

5,800 units.
Budgeted production 6,000 units
Actualproduction 5,800 units
Budget Actual Variance
(5,800 unit3 (5,800 unit3 (UorF)
Direct labor $6.50 per unit $37,700 $38,500 $800U
Variable overhead:
Indirect labor 1.00 5,800 5,950 150U
Supplies 15 870 870 0
Repairs .05 290 295 5U
$7.70 $44,660 $45,615 $955U

All cost variances are unfavorable, as compared to the favorable cost variance on the performance report us
the static budget approach.

Standards and Variances in Marketing

Prior to setting a marketing standard in given trade territory, you should examine prior, current, and
forecasted conditions. You should also make adjustments for standards that vary with geographical location.
formulating standard costs for the transportation function, minimum cost traffiates should be selected

based on the distribution pattern.

Standards for advertising cost in particular territories will vary depending upon the types of advertising med
needed, which are in turn based on the type of customers the advertising is edetodreach as well as the

nature of the competition.

ng

n
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Some direct selling costs can be standardized, such as product presentations for which a standard time per sales

call can be established. Direct selling expenses should be related to distance tréegjedncy of calls made,

etc. If sales commissions are based on sales generated, standards can be based on a percentage of net sales.

Time and motion studies are usually a better way of establishing sales standards than prior performance, sir
past straegies may have been inefficient.
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Of the numerous marketing standards and variances, we will focus on, for the purpose of illustration, those
associated with sales.

Sales Standards

Sales standards may be set in terms of effort, accomplishments, or thgorship between effort and
accomplishment. For example, a salesperson may be expected to make 100 calls per month. By making|100
calls, the salesperson meets a standard. He or she may be expected to obtain 60 orders or $300,000 in business
based on thel00 calls. By doing so, a different standard is accomplished. You need to set sales standards to

control sales activities, to reward merit, and to encourage sales effort.

Analyzing Salesperson Variances

You should appraise sales force effectivenessiwithterritory, including time spent and expenses incurred.

Examples 6 and 77 provide you with the data and computations for analyzing variances in two hypothetical
situations.

Example 76. Sales data for your department follow.

Standard cost $240,0@
Standard salesperson days 2,000
Standard rate per salesperson day $120
Actual cost $238,000
Actual salesperson days 1,700
Actual rate per salesperson day $140

Total Cost Variance

Actual cost $238,000
Standard cost 240,000
$ 2.000F

Note: Coswariances may be determined by territory, product, or personnel .
The control variance is broken down into salesperson days and salesperson costs.

Variance in Salesperson Days

(Actual days Standard days) x Standard rate per day
(1,700- 2,000) x $120 $36,000 F
The variance is favorable because the territory was handled in fewer days than expected.

Variance in Salesperson Costs

(Actual rate- Standard rate) x Actual days
($140-$120) x 1,700 $34,000 U
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An unfavorable variance results because the actual rate per day is greater than the expected rate per day.

Example #7. A salesperson called on 55 customers and sold each an average of $2,800 of merchandise.
standard of calls is 50 and the standard sale is $2,400. Variance analysis of calls and sales follows.

Total Variance

Actual calls x Actual sale (55 x $2,800) $154,000
Standard calls x Standard sale (50 x $2,400) 120,000
$ 34,000 F

The $34,000 favorableariance can be broken down as follows.

Variance in Calls

Actual calls Standard calls) x Standard sale

(55-50)x $2,400 $12,000 F
Variance in Sales

(Actual sale Standard sale) x Standard calls
($2,800- $2,400) x 50 $20,000 F

Joint Variance

(Actual calls Standard calls) x (Actual sal§tandard sale)
(55-50)x ($2,800 $2,400) $ 2,000F

You should encourage your sales staff to push products with the higinetability rather than the highest
selling price or least sales resistancédditional performance measures of sales force effectiveness include
meeting sales quotas, the number of orders from current and new customers, profitability per order, and th
relationship between salesperson costs and revenue obtained.

Avoid paying yor salespeople commissions on gross sales because you may encourage them to sell to anyg
resulting in huge sales returns and allowances. Instead, the commission should be tied to net sales.

Variances in Warehousing Costs

Variance in warehousing costarcbe calculated by looking at the cost per unit to store the merchandise and the
number of orders anticipated. Example87rovides the data and calculations of the warehousing cost variance
for a hypothetical situation.
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Example 78. The following information applies to a product:

Standard cost $12,100
Standard orders 5,500
Standard unit cost $2.20
Actual cost $14,030
Actual orders 6,100
Actual unit cost $2.30
Total Warehousing Cost Variance

Actual cost $14,030
Standard cost 12,100

$1,930U

The total variance is segregated into the variance in orders and variance in cost, as follows.

Variance in Orders

(Actual orders vs. Standard orders) x Standard unit cost
(6,100 vs. 5,500) x $2.20 $1,320U

Variance in Cost

(Actual cost per unit vs. Standard cost per unit) x
Actual orders ($2.30 vs. $2.20) x 6,100 $610U

Conclusion

Variance analysis is essential for the appraisal of all aspects of the business, inolairigcturing, marketing,

and service. Variances are red (or green) flags to watch for and become monitoring and control devices.

Unfavorable variances must be examined to ascertain whether they are controllable by you or uncontrollab
because they solg relate to external factors. When a variance is controllable, immediate corrective action

le

must be taken to handle the problem. If a variance is favorable, an examination should still be made so that

corporate policy may include the positive aspectartiter, the party responsible for a favorable variance should
be recognized and rewarded.

By looking at variances, you make your department more efficient and less costly to run, with the quality
service or product at a constant level. You should @étermine an acceptable range of variances. Even a small
variance can mean a large savings, if favorable, or a large loss, if unfavorable. By analyzing variances, yo
using a tool to protect savings and to cut inefficiencies and losses.
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Chapter 7 Review Questions

1. When preparing a performance report for a cost center using flexible budgeting techniques, the budget caost

column should be based on the

A.

2. A flexible budget is appropriate for

Cow

3. Which one of the following is true concerning standard costs?

A.

O

4. The standard unit cost is used in the calculation of materials price anerialatquantity (usage) variances.
True or False?

5. Under a standard cost system, the materials price variances are usually the responsibility of the

Cow

B. Actual amountdr the same period in the preceding year.
C.
D. Budget adjusted to the planned level of activity for the period being reported.

Budgeted amount in the original budget prepared before the beginning of the year.

Budget adjusted to the actual level of activity for the period being reported.

Control of direct materials and direct labor but not selling and administrative expenses.
Any level of activity.

Control of direct labor and direct materials but not fixed factory overhead.

Control of selling and administrative expenses but not factwgrhead.

Standard costs are estimates of costs attainable only under the most ideal conditions, but rare
practicable.

Standard costs are difficult to use with a costing system.

If properly used, standards can help motivate employees.

Unfavorable variances, material in amount, should be investigated, but large favorable variances net
not be investigated.

Production manager.
Cost accounting manager.
Sales manager.
Purchasing manager.
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6. Under a standar cost system, the materials usage (quantity) variances are the responsibility of

A. Production supervisor.

Purchasing and industrial engineering.
Purchasing and sales.

Sales and industrial engineering.

©oOw

7. An unfavorable direct labor efficiency variance could be caused by a(n)

A. Unfavorable variable overhead spending variance.
Favorable variable overhead spending variance.
Unfavorable fixed overhead volume variance.
Unfavorable materials quantity (usageariance.

O 0Ow

8. How is labor rate variance computed?

A. The difference between standard and actual rates, times standard hours.
The difference between standard and actual hours, times actual rate.
The difference between standard and actual rates, timagadours.

Cow

rates.

The difference between standard and actual hours, times the difference between standard and actu




Chapter 7 Review Answers

1. When preparing a performance report for a cost center using flexible budgeting technigues, the budget co
column should be based on the

A.

2. A flexible budget is appropriate for

A.

3. Which one of the folloimg is true concerning standard costs?

w

Incorrect.The static (or fixed) budget amount is not useful for comparison purposes. The budget for th
actual acivity level achieved is more important. You do not want to compare apples with oranges.
Incorrect.Prioryear figures are not useful if activity levels are different.

Correct.If a report is to be used for performance evaluation, the budget cost column should be based

on the actual level of activity for the period. The ability to adjust amounts for varying activity levels i
the primary advantage of flexible budgeting. Notettiflaxible budgets are primarily used to accurately

measure performance because they compare actual costs for a given output with the budgeted costs for

the same level of output.
Incorrect.A budget based on planned activity level is not as meaningfuhasased on actual activity
level. Performance must be measured on an apple by apply basis.

Incorrect.Flexible budgets are useful for controlling variable costs, including selling and administrative

Costs.
Incorrect. A flexible budget is prepared for a specific range of activity.

Correct.The flexible budget is geared toward a range of activities rather than a single level of activity. |A

flexible budget employs budgeted figures at different capacity levelss flExibility is important if costs
vary with the activity level. Thus, a flexible budget is particularly appropriate for control of direct labo

and direct materials (both variable costs), but it is not necessary for control of fixed factory overhead. By

definition, fixed overhead costs do not change as activity levels change.

Incorrect.Flexible budgets are useful for controlling variable costs, including variable factory overhead

and variable selling and administrative costs.

Incorrect.Standard costs should be attainable under conditions of efficient operation.

Incorrect.A standard cost system is ideally suited to a costing system.

Correct. Standards are used as a norm against whictual results may be compared. One of the
benefits of a standard cost system is that it can be used to motivate employees to achieve specifie
goals.

Incorrect.All material variances should be investigated, whether favorable or unfavorable.
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4. The standal unit cost is used in the calculation of materials price and materials quantity (usage) variance
True or False?

4

True is correct The materials price variance is calculated by multiplying the difference between actual
price and standard price by the aetl units purchased. The materials usage variance is calculated by
multiplying the difference between the actual usage and the standard usage by the standard price. Thus,
the standard unit cost is used to compute both the materials price variance and #berials usage
variance.

False is incorrect. Standard price is used in the calculation of both materials price variances and
materials usage variancedlaterials Price Variance {Standard price Actual price) x Actual quantity;
Materials Quantity Variance £Standard quantity Actual quantity) x Standard price.

5. Under a standard cost system, the materials price variances are usually the responsibility of the

A. Incorrect.The production manager has no control over the pricalfar materials.
Incorrect.The cost accounting manager has no control over the price paid for materials.
Incorrect.The sales manager has no control over the price paid for materials.
Correct. The materials price variance is the difference between the standard price and the actual pric
paid for materials. This variance is usually the responsibility of the purchasing department. Thus, the
purchasing manager has an incentive to obtain the beisepossible.

O 0Ow
o)

6. Under a standard cost system, the materials usage (quantity) variances are the responsibility of

A. Correct.The materials quantity variance is the difference between actual and standard quantities used
in production, times the standardrige. An unfavorable materials quantity variance is usually caused by
waste, shrinkage, or theft. Thus, it may be the responsibility of the production department becaust
excess usage occurs while the materials are in that department. Industrial enginesinglso play a
role because it is responsible for design of the production process.

B. Incorrect.Purchasing is less likely to affect the materials quantity variance.

Incorrect.Sales have no effect on the materials quantity variance.

D. Incorrect. The materals quantity variance =(Standard quantitictual quantity) x Standard price does
not use sales data.

D

O

7. An unfavorable direct labor efficiency variance could be caused by a(n)

A. Incorrect. A variable overhead spending variance may be affected by, bes dot affect, the direct
labor efficiency variance. Variable overhead includes indirect, not direct labor.




B.

O

8. How is labor rate variance computed?

A.

B.

(9]

Incorrect.Variable overhead includes indirect, not direct, labor. A variable overhead spending varianc
does not influence the direct labor efféricy variance.

Incorrect. The volume variance is unrelated to the direct labor efficiency variance.

Correct. An unfavorable direct labor efficiency variance results when production requires more labo
hours than expected, for example, because employades tonger work breaks than anticipated when
the standards were established. The variance can also be the result of production delays, such as those
caused by poor quality materials or materials shortages. Thus, an unfavorable materials quantity
variance ould indicate that excessive materials were used.

Incorrect. The actual hours must be used to determine the labor rate variance. . Price (rate, spending)
variance is calculated as follows: (Standard pri&etualprice) x Actual quantity
Incorrect. This formula gives no useful variances. Quantity (usage, efficiency) variance is formulated /in
the following manner: (Standard quantityActual quantity) x Standard price

Correct. The labor rate variance is compuatdy finding the difference between the standard and the
actual rates and then multiplying by actual hours: AH(8R).

Incorrect. The difference between standard and actual hours, times the difference between standard
and actual rates, is the rate/usagariance in threevay analysis of labor variances (not widely used).
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Chapter 8:

Managing Financial Assets

Learning Objectives

After studying this chapter, you will be able to:

e Define working capital.

e Describe how to financanasset.

¢ Identify ways to improve cash management.

e Recognize ways to accelerate cash receipts or delay cash payments

A company must maintain a level of working capital sufficient to pay bills as they doen Failure to do so is
technical insolvency and can result in involuntary bankruptcy. Unfortunately, holding current assets for purpos
of paying bills is not profitable for a company because they usually offer a low return compared with longe

term investments. Thus, the skillful management of working capital requires a balancing of a firm's desire for

profit with its need for adequate liquidity.

The ability to manage working capital will improve return and minimize the risk of running shorthof There
are various ways of managing working capital to achieve success. These methods will be discussed in
chapter.

Working Capital

Briefly, working capital equals total current assetthe most liquid assets of the company. Examplé 8
illustrates how to calculate working capital.

—

this

Example 81. The following assets exist: $10,000 in cash, $30,000 in accounts receivable, $42,000 in inventary,

$90,000 in machinery, $36,000 in lotegm investments, and $4,000 in patents.

The working capitatonsists of the total current assets:
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Cash $10,000

Accounts receivable 30,000
Inventory 42,000
Total working capital $82,000

The liquidity of the current assets will influence the terms and availability of $bort credit. The more liquid
your business is, generally the easier it is for you to obtain stesrh credit at favorable terms. Shettrm
credit, in turn, affects the amount of cash held.

Your working capital needs will partly depend on how long it takes your company to turn rawatsateto sold
products. The longer it takes to acquire or produce goods, the greater the working capital needed.

Financing Assets

When you need funds to buy seasonal inventory, you should finance with-&rortdebt because the sale of
the inventory willgenerate funds in the near term to pay off the obligation. The sterrh debt provides
flexibility to meet seasonal needs within your ability to repay the loan. temg assets should be financed
with longterm debt because the assets last longer dhe financing can be spread over a longer time period.
These two strategies are callbédging;that is, you are financing assets with liabilities of similar maturity so the
proceeds and return from the assets may be used to pay off the debt, resultiesgsifinancing risk.

Managing Cash Properly

Sound cash management requires you to know how much cash is needed, how much cash you have, and where

that cash is. This knowledge is particularly crucial during inflationary periods.

Before you plan a cash magement strategy, you need to take care of some basic-bashling needs. For

example, make certain that cash receipts are deposited promptly. Also, make sure that cash isn't unnecessarily

tied up in other accounts such as advances or loans to empl@aebmsurance deposits.

Next, you need to determine your cash management objective. You want to invest excess cash for a return

have adequate liquidity to meet your needs. Thus, you have to plan when to have excess funds available
investment andwhen money needs to be borrowed. But some available cash is needed for unexpecte
demands or for customer collection problems.

What determines how much cash you should hold? The key factors are cash management policies, curr
liquidity position, liqudity risk preferences, maturity dates of debt, ability to borrow, forecasted slzom long
term cash flow, and the probabilities of different cash flows under varying circumstances.

You do not want an excessive cash balance because no return can bd earite The minimum cash to hold is
the greater of (1) compensating balances (a deposit held by a bank to compensate for providing services) or

but
for
d

ent

(2)

precautionary balances (money held for emergency purposes) plus transaction balances (money to coger check

outstanding).




You can get away with a smaller cash balance when cash receipts and cash disbursements are highly

synchronized and predictable. You have to accurately forecast the amount of cash needed, its source, and
destination. These data are nded on both a shortand a longterm basis. Forecasting assists in properly
timing financing, debt repayment, and the amount to be transferred between accounts.

If you have many bank accounts, you may be able to guard against accumulating excessies.balancneed
less cash on hand if you can borrow quickly from a bank, such as uliderdd credit agreementyhich allows

you to borrow instantly up to a specified maximum amouhtliine of credit is an arrangement between a bank
and a borrower in wigh the bank commits itself to lend up to a certain maximum amount to the borrower in a
given period.

Its

Warning:Cash in some bank accounts may not be available for investment. For example, when a bank lends you

money, it may require you to retain funds dxand as collateral. This deposit is referred to ammpensating
balance which in effect representsestricted cash.

Cash management also requires knowing the amount of funds available for investment and the length of time

they can be invested. You cavest funds in the following ways:

e Time deposits, including savings accounts earning daily interest;téomg savings accounts, and
certificates of deposit (shotterm, negotiable time deposits with banks, issued at face value and
providing for interestat maturity).

e Money market funds, which are managed portfolios of skertn, highgrade debt instruments such as
Treasury bills and commercial paper.

¢ Demand deposits that pay interest.

e Bankers' acceptances, which are shitm (up to six months), nonterestbearing notes up to $1

million issued at a discount. Acceptances are mostly traded internationally and enjoy their preferred
credit status because of their "acceptance" (guarantee) for future payment by commercial banks.

Bankers' acceptances atiene drafts drawn on and accepted by a banking institution, which in effect
substitutes its credit for that of the importer or holder of merchandise.

e Commercial paper, which is a sheetm, unsecured debt instrument issued by financially strong
companieqsee Chapter 16 for a more detailed discussion).

¢ Shortterm tax exempts issued by states and local government agencies in denominations up to $

million. The maturity typically ranges from 6 to 12 months. A good secondary market exists for resale.

Interest is paid at maturity.

e Repurchase agreements issued by dealers in U.S. government securities.

e The maturity ranges from one day to three months. They come in typical amounts of $500,000 or more.

No secondary market exists. They are legal contractedest a borrower (security seller) and lender
(security buyer). The borrower will repurchase at the contract price plus an interest charge.
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e Treasury bills, which are backed by the U.S. governmBrgasury bills are issued for terms of 4, 13, 26,
and 52 weeks. They trade in minimum units of $100reasury bills are issued at a discount, which
means that interest represents the difference between the price paid and the face value of the
instrumentat the maturity date. Treasury bills are exempt from state and local incomeétteasury
bill is highly liquid and nearly ridkee, and it is often held as a substitute for cash.

Example & demonstrates how to calculate the annual return of a Treabill.
Example &. A $10,000, threeanonth Treasury bill is purchased for $9,800. The return for three months is

Return = $10,000- $9,800 = $200 = 2%
Investment $9, 800 $9, 800

On an annual basis, the return 8% x 12/3 = 8% (annual retyr

By holding marketable securities, you can protect against cash shortages. If your business is seasonal, you may

buy marketable securities when excess funds exist and then sell the securities when there is a cash deficit. [You
may also invest in markable securities when funds are being held temporarily in anticipation of gbort
capital expansion. In deciding on an investment portfolio, you should consider return rate, default risk,
marketability, and maturity date.

In deciding on a cash managenesystem, you should consider its associated costs compared to the return
earned from implementing the system. The costs include bank charges, your time, and office employee salaries.
You can make use of your personal computer in making transactiongheitbomputers of banks and money
market funds. Computer systems are also useful for buying and selling securities in the money market.

Thethrust of cash management is to accelerate cash receipts and delay cash payments. Analyze each bank
account as tots type, balance, and cost so that return is maximized.

Getting Money Faster

To accelerate cash inflow, you must (1) know the bank's policy regarding fund availability, (2) know the source
and location of cash receipts, and (3) devise procedures for aigpksit of checks received and for quick
transfer of receipts in outlying accounts into the main corporate account.

Note: Electronic data exchange (EDI) or financial EDI (FEDI) significantly reduces or eliminates a float. EDI refers

to the growing practice of direct, electronic information exchange between all types of businesses, thereby
shortening the length of time requed to initiate and complete a business transactidliectronic payments are
the fastest way to reduce float by completing eliminating any physical handling of payments, and the cost
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savings from reducing handling expenses, along with faster paymentsgreatly outweigh any cost of
implementation.

Before you draw up plans for quick deposits and transfers, you need to understand the check processing delz
Delays include (1) mail floathe time a check moves from a debtor taeeditor, (2) processinfioatt the time
it takes for a creditor to deposit the check after receipt, and (3) deposit collection (transitj fibattime for a
check to clear.

Figure 81 illustrates a caslor checkcollection system for a hypothetical businesst using electrord data
exchange

Figure 81. Cash Collection System

Mail Float

(D (2)

Puts checks Mail is delivered

Customer in the mail —» U.S. Mail - Company's
headquarters T
Funds are now available Processing
Checks are paid in company's bank account 3 float
6) )]
( _ b
Customer's (5) Clearing “ Company's
bank SYSM  Checks are forwarded ~ bank

1 ]
' Transit float k

y'S.

You can minimize mail float by making sure that the collection center is close to the customer. Local banks

should be selected to hasten the receipt of funds for subsequent transfer to the caamabrate account.

Alternatively, strategic post office lockboxes may be used for customer remissions. The local bank collects from
these boxes periodically during the day and deposits the funds in the corporate account. The bank also provides

a compute listing of payments received by account and a daily total. Because the lockbox system has
significant pefitem cost, it is most effective with lowolume, highdollar collections. But the system is
becoming increasingly more available to firms witighhvolume, low dollar receipts because technological
advances (such as machireadable documents) are lowering the piggm cost of lockboxes.
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Example 8 calculates, for a hypothetical situation, the amount of money that can be tied up by mailing.delay

Example 8. You obtain average cash receipts of $300,000 per day. It typically takes 6 days from the time a
check is mailed to its availability for use. The amount tied up by the delay is

6 days x $300, 000 = $D0,000

Before implementing a lockbasystem, you need to undertake a cdmtnefit analysis considering the average
dollar amount of checks received, the costs saved by having lockboxes, the decline in mailing time per check,
and the processing cost. Figur& 8lepicts a simple lockbox system

Figure 82. Lockbox System

M 2y  Lockbox
Puts checks Company's
Customer in the mail » U.S. Mail - headguarters
Funds are now available
in the company's Information
Checks are paid bank account Gy | @® report
) 1G]
Customer's 6) Clearing é) Company's
bank SYSM  Cpecks are forwarded bank
by the company’s bank

for payment by the
customer's bank

Example 8 shows you how to calculate the maximum monthly payment for a lockbox.

Example &4. It takes about eight days to receive and deposit payments from customers. Thus, a lockbox system
is being considered. It mnticipated that the system will reduce the float time to five days. Average daily
collections are $400,000. The return rate is 11%.

The reduction in outstanding cash balances occurring if the lockbox system is initiated is
3 days x $400,000 = $1,200,000

The return that could be earned on these funds is
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$1,200,000 x .11 =$132, 000
The maximum monthly charge that should be paid for the lockbox arrangement is therefore

$132,000' 12 = $11,000

Example & illustrates the financial advantage of a locklsgstem.

Example 8. You are considering the use of a lockbox system costing $130,000 per year. Daily collectio
average $360,000. The lockbox arrangement will reduce the float period by three days. The rate of return
14%.

The costbenefit analysigs shown below:

Return on early collection of cash (. 14 x 3 x $360,000) $ 151,200
Less: Cost (130,000)
Advantage of lockbox $ 21,200

You may also have to determine whether or not it would be financially beneficial to split a geographic collection

region into a number of parts. Examplé8emonstrates how geographical splitting can be advantageous.

Example 8. You have an agreement with Harris Bank, which handles $4 million in collections a day and

requires a compensating balance of $600,000. You are contemplating canceling the agreement and dividing
eastern region so that two other banks will handle thegsiness instead. Bank X will handle $1 million a day in

is

the

collections, requiring a compensating balance of $300,000, and Bank Y will handle the other $3 million a day,

requiring a compensating balance of $500,000. It is expected that collections wiistkenbd by 1 day if the
eastern region is divided. The rate of return is 12%.

The new arrangement is financially beneficial, as indicated below.

Acceleration in cash receipts ($4 million x 1/4) $1,000,000
Less: Additional compensating balance ($800;08800,000) (200,000)
Increased cash flow $ 800,000
Times: Rate of return x.12
Net annual savings $96.,000

Concentration banking should also be considered where funds are collecteéMeyak local banks and

transfered to a mainconcentrationaccount n another bank. The transfer of funds may be accomplished
through the use of depository transfer checks (DTCS) or wire transfers. In the DTC arrangement, you mak
resolution statement with the bank, whereby signattdess checks are deposited. As th#ial banks collect
the funds, information is immediately transferred to the concentration bank, which then issues a DTC to colle
the outlying funds. The funds may be available the same day. With wire transfers (e.g., bank wire, fede
reserve wire) funds are moved immediately between banks. This eliminates transit float in that only "gooc
funds" are transferred.

(€ a

ral
]




Other ways to accelerate cash receipt deposits include the following:

e Arrange for preauthorized checks where the company writes thekshar its customers to be charged
against their demand deposit accounts.

e Send customers preaddressed, stamped envelopes.

¢ Require deposits on large or custom orders or progress billings as the work progresses.

¢ Charge interest on accounts receivable afteedain amount of time.

¢ Encourage postlated checks from customers.

e Have caslon-delivery terms.

In accelerating cash receipts, we may want to determine the return on the cash balance.

Example 87. Your company's weekly average cash balances follow:

Week Average Cash Balance
1 $14,000
2 16,000
3 11,000
4 15,000
Total $56,000

The weekly average cash balance is

$56,000/ 4 = $14,000

Assuming an annual interest rate of 12%, the monthly return on the average cash balance is
$14,000 x 1% $140

By accelerating remissions, freed cash can be invested in marketable securities for a return or used to pay
shortterm debt.

Delaying Cash Payments

You should try to keep money longer to earn greater interestto engage the funds in higher qrity projects
or activities with greater returnsNever pay bills, for example, before their due dates. Other ways to delay cash
payments include the following:

1. Make partial payments.

2. Use drafts to pay bills because drafts are not due on demand. Whmamlareceives a draft it must
return the draft to you for acceptance before payment. When you accept the draft, you then deposi
the funds with the bank; therefore, you can maintain a smaller average checking balance.

11€

1

[

off



3. Mail checks from post offices witlrited service or from locations where the mail must go through
several handling points, lengthening the payment period.

4. Draw checks on remote banks or establish cash disbursement centers in remote locations so that the

payment period is lengthened. Faxample, you can pay someone in New York with a check drawn on a
California bank.

5. Use credit cards and charge accounts to lengthen the time between your purchase of goods and the

payment date.
6. Delay the frequency of payments to employees (e.g., expensaiatoeimbursements, payrolls).
Disburse sales commissions when the receivables are collected rather than when the sales are made.

N

8. Maintain zero balance accounts where zero balances are established for all of the company's disbursjng

units. These accountwre in the same concentration bank. Checks are drawn against these accounts

with the balance in each account never exceeding $0. Divisional disbursing authority is thus maintained

at the local level of management. The advantages of zero balance asameribetter control over cash

payments, reduction in excess cash balances held in regional banks, and a possible increase in disbursing

float.

9. Using a controlled disbursement account. With this system, almost all payments that must be made ar
known in tre morning. The bank informs the firm of the total, and the firm transfers (usually by wire)
the amount needed.

You can control cash payments by centralizing the payment operation so that obligations are satisfied |at

optimum times. Centralization will alsad in predicting the disbursement float.

You can minimize cash balances by using probabilities of the expected time checks will clear. Deposits,

e

for

example, may be made to a payroll checking account based on the anticipated time of check clearance.

Examples 88 and 89 illustrate this principle.

Example 88. You write checks averaging $50,000 per day; each check takes three days to clear. You will ha
checkbook balance of $150,000 less than the bank's records.

Example 8. Every two weeks, you makout checks that average $600,000 and take three days to clear. How
much money can you save annually if you delay transfer of funds from an interaghg account that pays
0.00384% per day (annual rate o#%b) for those three days?

The interest for liree days is $600000 x (.000384 x 3) = $620
The number of tweweek periods in a year is52 weeks / 2 weeks = 26
The savings per year. i$$69.10 x 26 = $1796.60

Although not a delay of cash payment, you may reduce cash outflow by the earlyntepapf a loan, thus
avoiding some interest.
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Finally, in planning cash flows, make sure to consider that some types are more uncertain than others. For
example, a major uncertain cash flow is cash sales. A major known cash flow is payroll payments. Make
adjustments accordingly.

A cash management system that incorporates the suggestions in the last two sections is shown in#igure 8

Figure 84. Cash Management System

Acceleration of Cash Receipts Delay of Cash Payments

Encourage electronic payments Payby Draft

Lock box System Requisition More Frequently
Concentration Banking Disbursing Float

Preauthorized Checks Make Partial Payments

Obtain Deposits on Large Orders Use Charge Accounts

Charge Interest on Overdue Receivables Delay Frequency ¢faying Employees

Pay electronically near due date

Opportunity Cost of Foregoing a Cash Discount

Many companies establish credit terms that authorize cash discounts in exchange for early payment of the
amount purchased. If you take advantage of thstcdiscount, you will reduce the purchase cost.

An opportunity costs the net revenue you lose by rejecting an alternative action. You should typically take
advantage of a discount offered by a creditor because of the high opportunity cost. If yshatef funds to
pay the supplier early, you should borrow the money when the interest rate on the loan is below the annual rate
of the discount. For example, if the terms of sale are 2/10, net/30, you have 30 days to pay the bill but will get a
2% discant if you pay in 10 days.

D

You can use the following formula to compute the opportunity cost percentage on an annual basis:

Discount percent X 360

Opportunity cost = :
PP y 100- Discount percent N

where N = the number of days payment can be delayed by forgoing the cash discount. This equals the number
of days credit is outstanding less the discount period.
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The numerator of the first term (discount percent) is the cost per dollar of credit, whereas tlwrgeator (100
- discount percent) represents the money available by forgoing the cash discount. The second term represe
the number of times this cost is incurred in a year.

If you elect not to pay within the discount period, you should hold on to tlemey as long as possible. For
example, if the terms are 2 / 10, net/60, yshould not pay for 60 days.

Example 810. The opportunitycost ofnot taking a discount when the terms are 3/15, net/B0computed as
follows:

Opportunity Cost = (3/(108)) x(360/(60-15)) = (3/97) x (360/45) = 24.7%

Table 81 presents possible credit terms and the associated opportunity cost of not paying within the discoun

period.

Table 81. Opportunity Cost oNot Taking a Discount

Credit Terms Opportunity Cost
1/10, net/45 10.3%
2/10, net/30 36.7%
3/30, net/90 18.6%

Volume Discounts

A volume discount is a reductidn the priceyou pay if a large quantitgf goods is ordered. A larger order
usually provides a higher trade discount.

Although a trade discouneduces the cost of buying goods, it can increase the carrying cost of holding a greate

amount of merchandise.

Example 811 If you buy 10,000 units instead of 5,000 units, you will receive a 2% discount off the purchase
$2 per unit. However, holdinghe higher level of merchandise will increase carrying costs by $300. The large
order is warranted as indicated below.

Savings due to trade discount:

10,000 x S.04, or ($2 x .02) $400
Less: Increase in carrying costs 300
Net advantage of higher tge order $100
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Conclusion

By properly managing your cash, you can increase your rate of return. You should attempt to accelerate c:

receipts and delay cash payments as much as feasible.
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Chapter 8 Review Questions

1. Determining the appropriate level of working capital for a firm requires

A. Evaluating the risks associated with various levels of fixed assets and the types of debt used to finance

these assets.
B. Changing the capital structure and dividend policy forftia.

C. Maintaining shoriterm debt at the lowest possible level because it is ordinarily more expensive than

longterm debt.

D. Offsetting the profitability of current assets and current liabilities against the risk of running short of

cash.

2. Crystal i retail mail order firm that currently uses a central collection system that requires all checks to b
sent to its Boston headquarters. An average of 5 days is required for mailed checks to be received, 4 days
Crystal to process them and 1% daystfar checks to clear through its bank. A proposed lockbox system would
reduce the mail and process time to 3 days and the check clearing time to 1 day. Crystal has an average ¢
collection of $100,000. If Crystal should adopt the lockbox system, itagezeash balance would increase by

A. $650,000.
B. $250,000.
C. $800,000.
D. $400,000.

3. A compensating balance

Is used to compensate for possible losses on e&atable securities portfolio.
Is a level of inventory held to compensate for variations in usage rate and lead time.
Is the amount of prepaid interest on a loan.

oo wp

4. Methods of accelerating cash collections include compensating balamaesrTFalse?

5. Treasury bills are most often held as a substitute for Chsle. or False

6. Using a 36@ay year, what is the opportunity cost to a buyer of NOT accepting terms 3/10, net 45?

Compensates a financial institution for services rendered by providing it with deposits of funds.

12z
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55.67%
31.81%
22.27%
101.73%

o0

7. When a company offers credit terms of 2/10, net 30, the annual interest cost, based onday§@ar, is
10.3%.True or False?
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Chapter 8 Review Answers

1. Determining the appropriate level of working capital for a firm requires

O

2. Crystal is a retail mail order firm that currently uses a central collection system that requires all checks to
sent to its Boston headquarters. An average of 5 days is required for mailed checks to be received, 4 days
Cnystal to process them and 1% days for the checks to clear through its bank. A proposed lockbox system wa
reduce the mail and process time to 3 days and the check clearing time to 1 day. Crystal has an average
collection of $100,000. If Crystal shdwdopt the lockbox system, its average cash balance would increase by

A.

O

3. A compensating balance

A. Correct.Banks sometimes require a borrower to keep a certain percentage of the face amount of a loan

C.
D.

Incorrect.Managemem of fixed assets is not a factor in working capital management.
Incorrect. Capital structure and dividend policy are factors involved in capital structure finance, not in
working capital financial management.

Incorrect.Shortterm debt is usually lesxpensive than longerm debt.

Correct. A company must maintain a level of working capital sufficient to pay bills as they come due.
Failure to do so is technical insolvency and can result in involuntary bankruptcy. Unfortunately, holding

current assets fopurposes of paying bills is not profitable for a company because they usually offer ¢
low return compared with longeterm investments. Thus, the skillful management of working capital
requires a balancing of a firm's desire for profit with its needafdequate liquidity.

1)

Correct.Checks are currently tied up for 10% days (5 for mailing, 4 for processing, and 1% for clearing).
that were reduced to 4 days, YHY's cash balance would increase by $650,000 (6.5 days x $100,000
day).

Incorrect.$250,000 is calculated by assumihg tollection process would be shortened by 2% days.
Incorrect.$800,000 is calculated by assuming the collection process would be shortened by 8 days.
Incorrect.$400,000 is calculated by assuming the collection process would be shortened by 4 days.

in a noninterestbearing checking account. This requirement raises the effective rate of interest paid by
the borrower. Cash inasne bank accounts may not be available for investment. For example, when a
bank lends you money, it may require you to retain funds on hand as collateral. This deposit is referre
to as a compensating balance, which in effect represents restricted cash.

Incorrect. In financial accounting, a valuation allowance is used to reflect losses on marketabl
securities.

Incorrect.Safety stock is held for such purposes.

Incorrect.Interest deducted in advance is discount interest.
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4. Methods of acceleratingash collections include compensating balancese or False?

True is incorrect. A compensating balance is a minimum amount that must be maintained in a bank
account. Therefore, this is not a method of accelerating cash collections.

False is correctVaious methods of accelerating cash collections include minimization of mail float, use
of preauthorized checks, concentration banking, and lockbox systems. A compensating balance is a
minimum average or absolute amount that must be maintained in a banBuatcHence, it is not a
means of accelerating cash collections. This requirement means that less cash is available to the
depositor.

5. Treasury bills are most often held as a substitute for casie. dr False

True is correctA treasury bill is a shibterm U.S. government obligation that is sold at a discount from

its face value. A treasury bill is highly liquid and nearlyfresk, and it is often held as a substitute for
cash.

False is incorrect. A Treasury bill is almost as safe and liquidras cas

6. Using a 36@ay year, what is the opportunity cost to a buyer of NOT accepting terms 3/10, net 45?

A. Incorrect.55.67% is based on terms of 3/10, net 30.

B. Correct.Payments should be made within discount periods if the return is more than the ftostsof
capital. With terms of 3/10, net 45, the buyer is earning a 3% savings for paying on the tenth day, or 35
days earlier than would otherwise be required. For example, on a $1,000 invoice, the payment would be
only $970. The $30 savings is compagabl interest earned on a $970 loan to the vendor (the payment
is not due for another 35 days). The interest rate on this hypothetical loan is 3.09278% ($30/$970). That
return is for a 3&day period. Annualizing the return requires determining the numkfe3seday periods
in a year. Multiplying the return for 35 days times the periods in a year results in an annual rate of
return of about 31.81% [3.09278% x (360 days/35 days)].

C. Incorrect.22.27% is based on an earning period of 50 days.

D. Incorrect.101.73% is based on a discount of 9%.

7. When a company offers credit terms of 2/10, net 30, the annual interest cost, based ondaB§@ar, is
10.3%.True or False?

True is incorrect, 10.3% is the annual interest cost for credit terms of 1/10, net/45.
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Fal® is correct Assume that the gross amount of an invoice is $1,000. With a 2% discount, the buyer
will pay only $980 on the tenth day. Thus, the seller is forgoing $20 to receive payment 20 days sooner
than would otherwise be required. The 2y interestrate is .0204 ($20/$980). The number of-@ay
periods in a year is 18 (360/20). If the interest rate is 2.04% for eaclap@eriod, the annual interest
rate (rounded to the nearest tenth) is 36.7% (18 x 2.04%).




Chapter 9:

Managing Accounts Receivable and Credit

Learning Objectives

After studying this chapter, you will be able to:

e Recognize ways to improve rate of return with accounts receivable and credit
¢ Understand and analyze accounts receivable values

Most business transactions are carried out on a credit basis. As a manager, your decisions regarding accounts

receivable must include whether to give credit, and, if so, you must determine eligibifityunts, and terms.
The type of credit terms extended to customers determines the length of timestomerhas topay for the

purchase. This, in turn, affects sales volume. For example, a longer credit term will probably result in increased

sales whilea shorter credit term will likely result in fewer saldscreasing the quality of the accounts rejected

also means that fewer sales will be made. The company is therefore not trying to maximize its sales or increase

its bad debt losses. The objectivetasreduce bad debt losses and thereby maximize proktgther, higher
guality accounts will mean a shorter average collection period.

To be successful in managing accounts receivable, you must consider whether it is financially prudent to hold

receivabé balances. The opportunity cost of tying up money in accounts receivable is the loss of return that

could have been earned if those funds had been invested in marketable securities. The management of these

accounts receivable also involves having appaip credit and collection policies.

The credit terms have a direct bearing on the associated costs and revenue to be generated from accou
receivable. For example, if credit terms are tight, there will be less investment in accounts receivablesand le
bad debt losses, but there will also be lower sales and reduced profits. On the other hand, if credit terms a
lax, there will be higher sales and gross profit but greater bad debts and a higher opportunity cost of carryi
the investment in accountseceivable because marginal customers take longer to pay.

In evaluating a potential customer's ability to pay, consider the customer's integrity, financial soundness, ar
collateral to be pledged. Bad debt losses can be estimated reliably when youmalhyocustomers and when
credit policies have not changed for a long time.
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You must also consider the costs of giving credit, including administrative costs of the credit departmen

computer services, fees to rating agencies, and periodic field investigati

Credit References

Retail credit bureaus and professional credit reference services should be used to appraise a customer's ab
to pay. One such service is Dun and Bradstreet (D&B) reports, which contain information about a compan

nature of busness, product line, management, financial statement information, number of employees, previous

payment history as reported by suppliers, amounts currently owed and past due, terms of sale, audit opinio
lawsuits, insurance coverage, leases, criminal gedings, banking relationships and account information (e.qg.,

J—P
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current bank loans), location of business, and seasonality aspects. This information is provided in several D&B

publications such as thB&B Reference Bopkhe D&B consolidated reportsand D& business information
reports.

Credit Policy

A good credit system has the following characteristics:

It is straightforward, clear, consistent, and uniformly applied.

It is quick-otherwise, the customer may do business elsewhere.

It does not intrude inta customer's personal affairs.

It is inexpensive (e.g., there is centralization of credit decisions by experienced staff).

a s wbhPe

accounts, delinquent accounts, andtright rejected applications). Careful attention is given to the
reasons for previous uncollectibility. Tablel $Shows an illustrative classification of customers by
credit risk for a hypothetical company.

In managing accounts receivable, you should practice the following procedures. First, estatdidib golicy.

1. A detailed review of a potential customer's soundness should be made prior to extending credit.

The customer's financial statements and ctediting should be examined, and financial service
reports should be reviewed. The customer's previous repayment record, the competitive factors o
the customer's business, and the economy must also be considered. You want to know wheth
there is suffieent cash flow to repay the debt.

2. As customer financial health changes, credit limits should be revised.

Marketing factors must be noted since an excessively restricted credit policy will lead to lost sales.

4. If seasonal datings are used, you may offerribgayments during slow periods to stimulate
business by selling to customers who are unable to pay until later in the season. This policy
financially appropriate when the return on the additional sales plus the lowering in inventory costs
is greaterthan the incremental cost of the additional investment in accounts receivable.

w

It is based upon past experience (e.g., examining the characteristics of good accounts, marginal
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Competition and economic conditions must be considered. In recession, you may relax the crediqualicse

Table 91. Types of Customers and Expected Bad Debts

Risk Bad Debt
Category Description Percent
A Large, financially strong companies having
minimal credit risk None
B Financially strong companies lacking a proven
track record 2%
C Companies with financial status of some risk
and on which credit limit should be placed 3%
D Marginal accounts needing reacted credit
and careful monitoring 5%

If the credit standing of a customer is dubious, collateral equal to or greater than the balance of the

account should be pledged.

Avoid highrisk receivables (e.g., customers in a financially troubled industry or region).

Note that consumer receivables have aaper risk of default than corporate receivables. Individuals
have less money than companies. Further, consumers are more protected by fair trade laws,

you need the business. However, in times of short supply, credit policy may be tightened because the seller is in
the "driver's seat."
Second, establishlailling policy.

1. Customer statements should be sent within one day subsequent to the ctdake period.

2. Large sales should be billed immediately.

3. Customers should be invoiced for goods when the order is shipped.

4. Billing for services should las soon as serviced are performed.

Finally, establish eollection policy.

1. Accounts receivable should be aged to identify delinquent and -tighcustomers. Agings
determining the length of time an account is past due. The aging should be compared to industry
norms. The longer receivables are outstanding, the higher te&Hdod of uncollectibilityThe purpose
of an aging of receivables is to classify receivables by due date. Those that are current (not past due) are

listed in one column, those less than 30 days past due in another column, etc. The amount in ea
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categorycan then be multiplied by an estimated bad debt percentage that is based on a company's
credit experience and other factors. The theory is that the oldest receivables are the least likely to be

collectible. Aging the receivables and estimating the unctible amounts is one method of arriving at
the appropriate balance sheet valuation of the accounts receivable account.

2. Collection efforts should be undertaken at the very first sign of customer financial unsoundness. Use

collection agencies when warrarte
3. Sell (factor) accounts receivable when net savings odeigure 91 shows the factoring procedure.
4. Credit insurance will protect against unusual bad debt losses.

Note: The average collection period measures the number of days between the date dirshlihe date of
collection. It should be related to a firm's credit terms. For example, a firm that allows terms of 2/15, net 3(
should have an average collection period of somewhere between 15 and 30 days.

Analyzing Accounts Receivable

The average salemlume affects the size of the investment in accounts receivable. A larger quantity results in a

larger investment. However, holding sales volume constant, the size of that investment becomes direct
attributable to how long average receivables are damsling. The calculation that defines this relationship
follows:

Annual credit sales x Days to collect/360 = Investment in accounts receivable

Example 91. You sell on terms of net/60. On the average, accounts are 30 days past due. Annual credit sa
are $400,000. The investment in accounts receivable is

$400,000x 90360 =$100,000
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Figure 91. Factoring Procedure

(1) Order placed

Company (4) Merchandise shipped Customer

Example 2. The cost of a praatct is 40% of the selling price, and the carrying cost is 12% of the selling price.
On the average, accounts are paid 90 days after the sale date. Sales average $40,000 per month. Your accounts
receivable for this product are calculated as follows:

3 months x $40,000 sales = $120,000
The investment in accounts receivable is

$120,000 x (0.40 + 0.12) = $62,400

Example 93. You have accounts receivable of $700,000. The average manufacturing cost is 40% of the sales
price. The beforg¢ax profit magin is 10%. The carrying cost of inventory is 3% of the selling price. The sales
commission is 8% of the sales. The investment in accounts receivable is

$700, 000 X (0. 40 + 0.03 + 0.08) = $700, 000 X (0. 51) = $357, 000

D

Example %4. Your credit saleare $120,000, the collection period is 60 days, and the cost is 80% of sales pric
The accounts receivable turnover is

360/60 =6




The average accounts receivable balance is

Credit sale§ urnover =$120,0006 = $20,000

The average investment in accoungzeivable is
$20, 000 x .80 = $16, 000

It is good business practice to give a discount for early payment by customers when the return on the funds
received is greater than the cost of the discount.

Example9-5. Your current annual credit sales are $12)@M0. You sell on terms of net/30, and your collection
period is 2 months. Therefore, the turnover of accounts receivable is 6 times (12/2). You could expect a 15%
rate of return. You propose to offer a 3/10, net/30 discount. You anticipate 25%uofcystomers will take
advantage of the discount. As a result of the discount policy, the collection period will be reduced to 11 months
(turnover of 8 times). An analysis of this discount policy indicates that it would not be financially prudent.

Current average accounts receivable balance

($12,000,000/6) $2,000,000
Average accounts receivable balaradeer

policy change ($12,000,000/8) 1,500,000
Reduction in average accounts receivable 500,000
Rate of return x.15
Dollar return earned 75,000
Cost of discount (0.25 x $12,000,000 x 0.03) 90,000
Disadvantage of discount policy $15,000

Instead, you may consider offering credit to customers with a higher-tltamal risk rating. Here, the

profitability on additional sales must be compared witie amount of additional bad debts expected, higher
investing and collection costs, and the opportunity cost of tying up funds in receivables for a longer period of
time. Or you may consider other alternatives at slow business periods. When idle gagxdstis, the additional
profitability is represented by the incremental contribution margin (sales less variable costs) since fixed costs
remain the same (see Chapter 3). The incremental investment in receivables is determined by multiplying the
averageaccounts receivable by the ratio of per unit cost to selling price.

Example 9. Currently, you sell 300,000 units annually, and each unit has a selling price of $80, a variable cost
of $50, and a fixed cost of $10. The collection period is 2 monthsthendate of return is 16%. You are
experiencing a period of idle capacity and are considering a change in policy that will relax credit standards. The
following information applies to the proposal:

1. Sales will increase by 20%.
2. The collection period wilhcrease to 3 months.
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3. Bad debt losses are expected to be 3% of the increased sales.
4. Collection costs are expected to increase by $2Q,000

An analysis of the proposed credit policy shows incremental profitability to be calculated as follows:

Increased unisales (300,000 x .20) 60,000
Perunit contribution margin ($86$50) x $30
Incremental profit $1,800,000

Additional bad debts are calculated as follows:

Incremental dollar sales (60,000 x $80) $4,800,000
Bad debt percentage x.03
Additional baddebts $ 144,000

The new average unit cost is determined by using the following information:

Units Unit Cost TotalCost
Current 300,000 $60 $18,000,000
Increment 60,000 50° 3,000,000
Total 360,000 $21,000,000

& Since idle capacity exists, the partit cost on the incremental sales is solely the variable cost of $50.
$21,000,000

New average unit cost 360,000

$58.33

The additional cost of higher investment in average accounts receivable is determinedldojating the
investment in average accounts receivable after the change in policy:

Credit sales « Unit cost
Turnover Selling price

$28,800,000 « $58.33

= 5,249,700
4 $80.00 ¥5,249,

From this amount, you must subtract the current investmendwerage accounts receivable:

$24,000,000 $60
o = $3,000,000
6 X $80 $3,000,
This results in the following information:

Incremental investment in average accounts

receivable ($5,249,7003,000,000) $2,249,700
Rate of return X.16
Additional cost $ 359,952
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The net advantage/disadvantage is

Incremental profitability

Less: Additional bad debts $144,000
Additional collection costs 20,000
Opportunity cost 359,952

Net advantage/disadvantage

Since the net advantagedsnsiderable, you should relax the credit policy.

Example9-7. You are considering liberalizing the credit policy to encourage more customers to purchase o
credit. Currently, 80% of your sales are made on credit, and there is a gross margin of Be¢tel®tant data

are included here.

$1,800,000

Current Proposed
Sales $300,000 $450,000
Credit sales $240,000 $360,000
Collection expenses 4% of credit sales 5%of credit sales
Accounts receivableirnover 4.5 3

An analysis of the proposalields the following results for average accounts receivable balance (credit

sales/accounts receivable turnover):

Expected average accounts receivable ($360,000/3)
Current average accounts receivable ($240,000/4.5)
Increase

Forgross profit, the analysis yields the following results:

Expected increase in credit sales
($360,000- $240,000)

Gross profit rate

Increase

Collection expenses are calculated as follows:

Expected collection expenses (0.05 $&3000)
Current collection expenses (0.04 x $240, 000)
Increase

You would benefit from a more liberal credit policy.

$120,000
53,333
$66,667

$120,000
x 0.30

$ 36,000

$18,000
9,600
$ 8,400
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Conclusion

You should carefully evaluate the credit and collection policies of your department to be certaigcivat
accounts receivable are being aggressively managed. For example, during times of idle capacity, it may
advantageous to alter credit policies to attract business. Similarly, it might be necessary to tighten policies
other times in order to makéetter use of investment opportunities. Decisions regarding when to extend credit
to whom and for how much must be made in light of these changing circumstances.
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Chapter 9 Review Questions

1. When a company analyzes credit applicants and increasegitiity of the accounts rejected, the company is
attempting to

A. Maximize sales.

B. Increase badlebt losses.

C. Increase the average collection period.
D. Maximize profits.

2. An aging of accounts receivable measures the

A. Ability of the firm to meet shorterm obligations.

B. Average length of time that receivables have been outstanding.

C. Percentage of sales that have been collected after a given time period.
D. Amount of receivables that have been outstanding for given lenggthisne.

3. The average collection period for a firm measures the number of days

A. After a typical credit sale is made until the firm receives the payment.

B. For atypical check to "clear" through the banking system.

C. Beyond the end of the credit periocefore a typical customer payment is received.
D. Before a typical account becomes delinquent.




Chapter 9 Review Answers

1. When a company analyzes credit applicants and increases the quality of the accounts rejected, the company is
attempting to

A. Incorrect.Tightening credit will reduce sales.

B. Incorrect.Tightening credit will reduce bad debt losses.

C. Incorrect.Most likely, higher quality accounts will mean a shorter average collection period.

D. Correct. Increasing the quality of the accounts refed means that fewer sales will be made. The
company is therefore not trying to maximize its sales or increase its bad debt losses. The objective is to
reduce bad debt losses and thereby maximize profits.

2. An aging of accounts receivable measures the

A. Incorrect.An aging schedule is used for receivables, not liabilities.

Incorrect.An aging schedule concerns specific accounts, not averages.

Incorrect.An aging schedule focuses on uncollected receivables.

Correct. The purpose of an aging of receiledis to classify receivables by due date. Those that are
current (not past due) are listed in one column, those less than 30 days past due in another column, etc.
The amount in each category can then be multiplied by an estimated bad debt percentage laaed
on a company's credit experience and other factors. The theory is that the oldest receivables are the
least likely to be collectible. Aging the receivables and estimating the uncollectible amounts is one
method of arriving at the appropriate balae sheet valuation of the accounts receivable account.

Cow

3. The average collection period for a firm measures the number of days

A. Correct. The average collection period measures the number of days between the date of sale and the
date of collection. It shuld be related to a firm's credit terms. For example, a firm that allows terms of
2/15, net 30, should have an average collection period of somewhere between 15 and 30 days.

B. Incorrect.It describes the concept of float.

C. Incorrect.The average collectioperiod includes the total time before a payment is received, including
the periods both before and after the end of the normal credit period.

D. Incorrect.lt describes the normal credit period.
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Chapter 10:

Managing Inventory

Learning Objectives

After studying this chapter, you will be able to:

e List inventory management considerations.
¢ Understand and applinventory analysis.
¢ Identify ways taoptimize the economic order quantity.

When managingnventory, remember that you want to avoid placing too many funds in inventory because it will
result in declining profitability and retarded cash inflow. But some inventory must be maintained to meet
customer orders and ensure smooth production activit. sales forecast is the starting point for effective
inventory management since expected sales determines how much inventory is needed.

The two types of inventory systems goerpetualand periodic. For the former, inventory balances are updated
daily. For the latter, there is a physical count of inventory each period. Table ill@strates the perpetual
inventory method, whereas Table ‘®0presents the periodic inventory method.

The three types of inventories are (1) raw materials (materials acqfrioma a supplier that will be used in the
manufacture of goods), (2) working-process (partially completed goods), and (3) finished goods (completed
goods awaiting sale).




Inventory Management Considerations

Table 10-1.
Perpetual Inventory (Product X, units)

Date  Receipts  Issuances Balance

8/1 10,000

8/5 8,000 2,000

8/10 10,000 12,000

8/13 6,000 6,000

8/17 4,000 2,000

8/29 10,000 12,000

8/30 4,000 8,000

Table 162.

Periodic Inventory (Product X, Units)

August 1 Balance 10,000
Add: August purchases 20,000

Total stockavailable 30,000
Less: August 31 physical count (8,000)

Sold or used during August 22,000

In managing inventory, you should perform the following tasks:

1.

Appraise the adequacy of the raw materials level, wiiepends on expected production, condition
of equipment, and any seasonal considerations.

Forecast future movements in raw materials prices so that, if prices are expected to increase
additional materials are purchased at the lower price.

Discard slowmoving products to reduce inventory carrying costs and to improve cash flow.
Guard against inventory buildup, since it is associated with substantial carrying and opportunity
costs.

Minimize inventory levels when liquidity and/or inventory financing problexiste
Plan for a stock balance that will guard against and cushion the possible loss of business from
shortage in materials. The timing of an order also depends on seasonal factors.

Examine the quality of merchandise received. Monitoring the raticuofhmase returns to purchases
should be enlightening: A sharp increase in the ratio indicates that a new supplier may b
warranted.

D
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8. Keep a careful record of back orders. A high hader level indicates that fewer inventory
balances are needed. The reasis that back orders may be used as indicators of the production
required, resulting in improved production planning and procurement. The trend in the ratio of the
dollar amount of back orders to the average ity sales will prove useful.

9. Appraise theacquisition and inventory control functions. Any problems must be identified and
rectified. In areas where control is weak, inventory balances should be restricted.

10. Closely supervise warehouse and materials handling staff to guard against theft anditoizea
efficiency.

11. Minimize the lead time in the acquisition, manufacturing, and distribution functions. The lead time
is how long it takes to receive merchandise from suppliers after an order is placed. Depending upon
lead times, an increase in invenyostocking may be required or the purchasing pattern may have to
be altered.

12. Examine the time between raw materials input and the completion of production to see if
production and engineering techniques can be implemented to hasten the production operation

13. Examine the degree of spoilage and take steps to reduce it.

14. Maintain proper inventory control such as through the application of computer techniques. For
example, a poinbf-sale computerized electronic register may be used by a retail business. The
register continually updates inventory for sales and purchases. These data facilitate the
computation of reorder points and quantity per order.

15. Scrutinize the trend in the unit cost of manufactured items. Reasons for variations should be
analyzed to see they are caused by factors within or beyond your control (i.e., to an increase in oil
prices or to managerial inefficiencies).

16. Have economies in production run sizerémluce setup costs and idlene.

19%

Inventory Analysis

You must consider the obsolescenand spoilage risk of inventory. For example, technological, perishable,
fashionable, flammable, and specialized goods usually have a high salability risk. The nature of the risk should
be taken into account in computing the desired inventory levettieritem.

Different inventory items vary in profitability and the amount of space they take up. Inventory management
involves a tradeoff between the cost®f keeping inventory versus the benefits of holding it. Higher inventory
levels result in increaskcosts from storage, casualty and theft insurance, spoilage, higher property taxes for
larger facilities, increased manpower requirements, and interest on borrowed funds to finance inventory
acquisition. However, an increase in inventory lowers the pdggiof lost sales from stockouts and the
incidence of production slowdowns from inadequate inventory. Additionally, large volume purchases will result
in greater purchase discounts. Inventory levels are also affected by-temortinterest rates. Fomstance, as
short-term interest rates increase, the optimum level of holding inventory will be reduced.
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You may have to decide whether it is more profitable to sell inventory as is or to sell it after further processing.
Example 1€l provides a hypothétal situation that involves making this decision.

Example 161. You can sell inventory for $40,000 as is or sell it for $80,000 if you put $20,000 into further
processing. The latter should be selected because further processing yields a $60,00@|ptivé to $40,000
for the current sale.

You shouldcheck inventory on an ongoing basisorder toreconcile the book and physical amounts. Cyclic
counting has the following advantages:

Permits the efficient use of a few, faline experienced counterhroughout the year.
Enables the timely detection and correction of the causes of inventory error.
Does not require a plant shutdown, as does a y&at count.

Facilitates the modification of computer inventory programs, if needed.

PN

A quantity discount mabpe received when purchasing large orders. The discount reduces the acquisition cost of
materials, as Example Z0shows.

Example 1€2. You purchase 2,000 units of an item with a list price of $8 each. The quantity discount is 4%.
The net cost of the &@m is calculated as follows:

Acquisition cost (2,000 x $8) $16,000
Less: Discount (.04 x $16,000) 640
Net cost $15,360

The average investment in inventory should be considered, as Examfldldétrates.

Example 163. You place an order for 7,000its at the beginning of the year. Each unit costs $12. The average
investment is

Average inventory 3,500

Unit cost X $12

Average investment $42,000
antit 7,000

a ;uwm - L - 3,500

The more frequently you place an order, the lower therage investment will be.

An additional item should be held as long as the increase in sales revenue from storing the item equals the cost
of holding it. In inventory planning, you also have to consider your sales volume and cost estimates.




Determining the Carrying and Ordering Costs

Inventory carrying costs includgorage costs, handling costs, insurance ¢omtsl property taxesA provisional
cost for spoilage and obsolescence should also be included in an analysis of inventory. Further, thenibpportu
cost of holding inventorypalances (i.e., interest on capital employesthpould be taken into account. The more
the inventory held, the greater the carrying cost is. Carrying cost is calculated as follows:

Carrying cost = S x C

where Q/2represents average quantity and C is the carrying cost per unit.

Inventory ordering costs are the costs of placing an order and receiving the merchandise. They include frei
and the clerical costs. If you want to minimize ordering costs, enter thestemenber of orders possible. In
the case of produced items, ordering cost includes scheduling cost. Ordering cost is formulated as follows:

S
Ordering cost = 6 X P

where S = total usage
Q= quantity per order
P = cost of placing an order

Examplel0-4 uses this equation in a hypothetical situation.

Example 1&4. You use 8,500 units per year. Each order is for 200 units. The cost per order is $13. The tg
ordering cost for the year is

8,500 B
200 X $13 = $552.50
The total inventory cost iherefore
QCc , sP
2 C

A tradeoff exists between ordering and carrying costs. A greater order quantity will increase carrying costs b
lower ordering costs.
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The Economic Order Quantity (EOQ)

The economic order quantity (EOQ) is the optimum amourgaufds to order each time so that total inventory
costs are minimized. You should apply EOQ analysis to every product that represents a significant proportior
sales. EOQ is calculated as follows:

EOQ= /2

The number of orders for a period is the usa§ajivided by the EOQ.

Figure 161 graphs the EOQ point, while Examples518nd 106 calculate the frequency of ordering for
hypothetical situations.

Figure 161. EOQ Point

Cost

(dollars) Total cost

Carrying cost

Ordering cost

Order size (units)

Example 165. You want to know how frequently to place orders. The following in&giom is provided:

S =500 units per month
P =$40 per order
C %4 per unit

EOQ= ,[25F = /250049 _ 10000=100units

The number of orders each month is

SEOQ =500/ 106 5
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Therefore, an order should be placed about every 6 days (31/5).

Example 166. A store is determining its frequency of orders for blenders. Each blender costs $15. The annual
carrying cost is $200. The ordering cost is $10. The store anticipates selling 50 blenders each month. Its desired
average inventory level is 40.

S= 50x12 =600
P= $10

C = Purchase price x Carrying cost $15 x $200 =$5
Average investment 40 x $15

EOQ= /2 = \/2(603)&0) _ \/12'500 =,/2,400= 49(rounded

The number of orders pefrearis

S/ EOQ =600/ 49 =12 orders (rounded)

The store should place an order about every 30 ags/12).

During periods of inflation and tight credit, you should be flexible with your inventory management policies. For
example, the EOQ computation will have to be adjusted for increasing costs.

Avoiding Stockouts

Stockous of raw materials or workn-process can cause a slowdown in production. To avoid a stockout
situation, a safety stock should be kept. Safety stock is the minimum inventory for an item, based on expected
usage and delivery time of materials. This cushion guards against unusdalcpdemand or unexpected
delivery problems. Safety stock helps to prevent the potential damage to customer relations and to future sales
that can occur when you lack the inventory to fill an order immediately. The need for a safety stock increases
the total inventory required.

Example 1 illustrates the safety stock principle.

Example 167. You place an order when the inventory level reaches 210 units rather than 180 units. The safety
stock is 30 units. In other words, you expect to be stocked 3@thnits when the new order is received.

The optimum safety stock is the point where the increased carrying cost equals the opportunity cost of |a
potential stockout. The increased carrying cost equals the carrying cost per unit multiplied by the saflety st

usage

— X Stockout units
orderquantity

Stockout cost = Number of orders X (

X Unit stockout cost x Probability of a stockout

14¢




Example 168 uses the safety stock equation in a hypothetical situation.

Example 168. You use 100,000 units annually. Each order call§G@00 units. Stockout is 1,000 units; this
amount is the difference between the maximum daily usage during the lead time less the reorder point, ignorin
a safety stock factor. You expect a stockout probability of 30%. Thenfiestockout cost is $30. The carrying
cost per unitis $5. The stockout cost and the amount of safety stock are determined as follows:

Stockout cost 200,00010,000 x 1, 000 x $2.30 X .3 = $6, 900

LetXrepresent the safety stock.

Stockout cost = Carrying cost of safstyck
$6,900 =$X
1,380 units =X

Determining the Reorder Point or Economic Order
Point (EOP)

The reorder point tells you when to place an order. However, calculating the reorder point requires you to

know the lead time from placing to receiving arder. Thus, the reorder point is computed as follows:
EOP = Lead time x Average usage per unit of time

This tells you the inventory level at which a new order should be placed. If you need a safety stock, then a
this amount to theEOP.

Example 1. You need 6,400 units evenly throughout the year. There is a lead time of one week. There are 5

working weeks in the year. The reorder point is

X 6,400 , .
1 week — = 1week x 128 units/week = 128 units
50 weeks

Figure 162 shows the changes in lewalinventory over time.

An inventory control model appears in Figure3.0
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Figure 182. Changes in Level of Inventory over Time
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Figure 163. Inventory Control Model
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We now turn to determining what inventory items should have priority in space. pidact that results in the
highest contribution margin per cubic foot should typically have the most priority in allocating space.

Example 1010. For Product X:

Sales price $15
Variable cost per unit -
Contribution margin per unit $10
Contributionmargin per dozen $120
Storage space per dozen (cubic feet) +2
Contribution margin per cubic foot $ 60
Number ofunits sold per period x4
Expected contribution margin per cubic foot $240

The ABC Inventory Control Method

The ABC method of inventoopntrol requires the classification of inventory into one of three greap8, or C.

Group A items are the most expensive, group B less expensive, and group C the least costly. The higher
value of the inventory items, the more control needed. Segifei 164 for an illustration of the ABC inventory

control system. Table 1Billustrates an ABC distribution.

Dollar value of total inventory (percent)

100
90
80
70

50
40
30
20

(C) Loose control

(B)

Average control

control

(A)
Tight

1 l | 1] [ 1 1 1 1

10 20 30 40 50 60 70 80 90 100
Number of items (percent)

Figure 164. ABC Inventory Control System
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Table 163
ABC Inventory Distribution

Inventory Population (Percent) Dollar  Usage
Classification (Percent)

A 20 80

B 30 15

C 50 5

Qupply Chain Management

To remain competitive, companies are continually faced with challenges to reduce product development tim
improve product quality, speed delivery time to customers, and reduce production and inventory costs and lead
times. Increasingly, these challengesnnot be effectively met by isolated change to specific organizational
units, but instead depend critically on the relationships and interdependencies among different firms (o
subunits).

D

=

The combination of unlimited information, computing power and cédtyamakes it possible for managers to
match supply with demand on a global scale. Innovative supply chain structures are rapidly emerging. These
incorporate expanded access to-8eurces" of supply, which use wdlased exchanges and hubs, interactive
trading mechanisms and advanced optimization and matching algorithms to link customers with suppliers for
individual transactions. Consequently, the dream of always providing the right product to the right customer at
the right time and place and at the rightipe becomes a reality.

Conclusion

Deciding on the proper amount of investment in inventory is not an easy task. The amount you need may
change daily and require close evaluation. However, improper inventory management can unnecessarily tie up
funds ininventoryfunds that can be used more productively elsewhere. A buildup of inventory may lead tg
obsolete inventory. On the other hand, an excessively low inventory may result in lessbpuafiise of lost
sales.




Chapter 10 Review Questions

1. The carying costs associated with inventory management include

A. Insurance costs, shipping costs, storage costs, and obsolescence.
Storage costs, handling costs, capital invested, and obsolescence.
Purchasing costs, shipping costs;getcosts, and quantity discounts lost.
Obsolescence, setp costs, capital invested, and purchasing costs.

OCow

2. The ordering costs associated with inventory management include

A. Insurance costs, purchasing costs, shiiggosts, and spoilage.
Obsolescence, setup costs, quantity discounts lost, and storage costs.

Cow

Shipping costs, obsolescence, setup costs, and capital invested.

3. An exampl®f a carrying cost is

A. Disruption of production schedules.
Quantity discounts lost.

Handling costs.

Spoilage.

Cow

4. In inventory management, the safety stock will tend to increase if the

A. Carrying cost increases.

Cost of running out of stock decreases.
Variablity of the lead time increases.
Variability of the usage rate decreases.

Cow

5. The result of the economic order quantity formula indicates the

A. Annual quantity of inventory to be carried,
Annual usage of materials during the year.
Safety stock plus estimatedventory for the year.

. Quantity of each individual order during the year.

00w

Purchasing costs, shipping costs, setup costs, and quantity discounts lost.
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Chapter 10 Review Answers

1. The carrying costs associated with inventory management include

A.
. Correct. Carying costs include storage costs, handling costs, insurance costs, interest on capit

Incorrect.Shipping costs are ordering costs, not carrying costs.

invested, and obsolescence.

. Incorrect.lt states various ordering (or manufacturing) costs.

Incorrect. The setup costs for a production run are equivalent to oruer costs. Additionally,
purchasing costs are considered costs of ordering.

2. The ordering costs associated with inventory management include

A.
B.
C.

Incorrect.Insurance costs and obsolescence are carrying costs.
Incorrect.Obsolescence and storage costs eaerying costs.

Correct. Ordering costs are costs incurred when placing and receiving orders. Ordering costs include

purchasing costs, shipping costs, clerical costs, setup costs for a production run, and quantity discou
lost.

. Incorrect.Obsolescence and capital invested are carrying costs.

3. An example of a carrying cost is

Cow

Incorrect.Disruption of production schedules may result from a stockout.

Incorrect.Quantity discounts lost are related to ordering costs or inventory acquistists.
Incorrect.Shipping and handling costs are included in acquisition costs.

Correct. Inventory costs fall into three categories: order or setup costs, carrying (holding) costs, an

stockout costs. Carrying costs include storage costs for inventory items plus opportunity cost (i.e., the

cost incurred by investing in inventory rather thamking an incomearning investment). Examples are
insurance, spoilage, interest on invested capital, obsolescence, and warehousing costs.

4. In inventory management, the safety stock will tend to increase if the

A.

Incorrect.An increase in inventory carng costs makes it less economical to carry safety stocks. Thus
safety stocks will be reduced.

Incorrect.If he cost of stockouts declines, the incentive to carry large safety stocks is reduced.
Correct. A company maintains safety stocks to protect itssdainst the losses caused by inventory

stock outs. These can take the form of lost sales or lost production time. Safety stock is necessary

151

nts




D.

because of the variability in lead time and usage rates. As the variability in lead time increases,
company wiltend to carry larger safety stocks.

Incorrect. A decline in the variability of usage makes it easier to plan orders, and safety stocks will be

less necessary.

5. The result of the economic order quantity formula indicates the

A.

O oW

Incorrect The annual quatity of inventory demanded is an input into the formula, not the result.
Incorrect. Anual usage is a determinant of annual demand, which is an input into the formula.
Incorrect Safety stock is not reflected in the basic EOQ formula.

Correct. The EOQ nutel is a deterministic model that calculates the ideal order (or production lot)
guantity given specified demand, ordering or setup costs, and carrying costs. The model minimizes t
sum of inventory carrying costs and either ordering or production setspsc

he




Chapter 11

The Time Value of Money

Learning Objectives

After studying this chapter, you will be able to:

¢ Recognizduture valuesand different loan types
e Apply the concept of time value afoney.
¢ Understand and identify capital rationing decisions.

A dollar now is worth more than a dollar to be received later. This statement sums up an important principl
money has a time value. The truth of this principle is not that inflation migttentiae dollar received at a later

time worth less in buying power. The reason is that you could invest the dollar now and have more than a dollar
the specified later date.

Time value of money is a critical consideration in financial and investmentatecis For example, compound

interest calculations are needed to determine future sums of money resulting from an investment. Discounting, or
the calculation of present value, which is inversely related to compounding, is used to evaluate the fsture ca

L)

at

flow associated with capital budgeting projects. There are plenty of applications of time value of money in finance.

For example, how do you determine the periodic payout of an auto loan or a mortgage loan? The chapter discus
the concepts, caldations, and applications of future values and present values.

Future Values z How Money Grows

A dollar in hand today is worth more than a dollar to be received tomorrow because of the interest it could earn

from putting it in a savings account or plagiit in an investment account. Compounding interest means that

SEes

interest earns interest. For the discussion of the concepts of compounding and time value, let us define the

following:

future value = the amount of money at the end of year n

F
P principal
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I = annual interest rate
number of years

>
I}

Then,

F. = the amount of money at the end of year 1
= principal and interest = P + iP = P(1+i)
F, = the amount of money at the end of year 2
= R(1+) = P(L+i)(1+i) = P{E
The future value of an investment compounded annually at rate i for n years is
F.=P@+D)=P . T(i,n)
where T(i,n) is the compound amount of $1 and can be found in Tableatthe end of the chapter.

EXAMPLE 11. You place $1,000 in a savings account earning 8 percent interest compounded annually. H
much money will you have in the account at the end of 4 years?

F.=P(1+)

F, = $1,000 (1 + 0.08F $1,000 18%,4 years)

From Table 14, the Tfor 4 years at 8 percent is 1.361. Therefore,
F4=$1,000 (1.361) = $1,361

EXAMPLE 12. You invested a large sum of money in the stock of TLC Corporation. The company paid a
dividend per share. The dividend is expected to increase by 20npgreeyear for the next 3 years. You wish to
project the dividends for years 1 through 3.

R = P(1+)

F. = $3(1+0.2)= $3 T(20%,1) = $3 (1.200) = $3.60
B = $3(1+0.%)= $3 T(20%,2) = $3 (1.440) = $4.32
R = $3(1+0.%)= $3 T(20%,3) = $3 (1.728) = $5.18

Intra -Year Compounding

Interest is often compounded more frequiynthan once a year. Banks, fexample,compound interest
guarterly, daily andeven continuously. If interess compounded m times a year, théme general formula for
solving the future value becomes

Ry = P(L+—)™" =P.g(/m,n.m)
m
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The formula reflects more frequent compounding (n.m) at a smaller interest rate per period (i/m). F
example, in the case of semiannual compounding (m = 2), the above foreudmbs

R, = P(1+i/12)*= P . T(ii2,n.2)

EXAMPLE 13. You deposit $10,000 in an account offering an annual interest rate of 20 percent. You will keep th
money on deposit for five years. The interest rate is compounded quarterly. The accumulated atibentnd of
the fifth year is calculated as follows:

i nem _ ;
F.=P(1+ E) =P. T(i/m,n.m)

where P =$10,000
i'/m = 20%/4 = 5%
nxXm=5x4=20

Therefore,

;= $10,000(1 +.08Y= $10,000 X5%,20) = $10,00@2.653) = $26,530

EXAMPLE 4. Assume that P = $1,000, i = 8% and n = 2 years. Then for

Annual compounding (m=1):
F, = $1,000(1+0.08F $1,000 §8%, 2) = $1,000(1.166) = $1,166.00
Semiannual compounding (m=2):

008,
k= $1,000(1+7) :

= $1,000(1+.04)F $1,000 §4%,4)
=$1,000(1.170)
=$1,170.00

Quarterly compounding (m=4):

008,
F= $1,000 (1 +,-)"

= $1,000(1+.08)x $1,000 §2%,8)
=$1,000(1.172)
=$1,172.00

As the example shows, the more frequently interest is compounded, the greatembard accumulated. This is
true for any interest for any period of time.
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Future Value of an Annuity

An annuity is defined as a series of payments (or receipts) of a fixed amount for a specified humber of periods.
Each payment is assumed to occur at the end of the period. The future value of an annuity is a compound
annuity, which involveseapositing or investing an equal sum of money at the end of each year for a certain numbe
of years and allowing it to grow.

=

Let S = the future value on an-ypear annuity

A = the amount of an annuity

Then we can write

S = AQH+ AQH+ L+ ALH)
A[(Q+H)H(L+iT2+ ...+ (1+])

n-1 |_ . n_1—|
A .Z(1+i)t=A%J|=A i)
t=0

]

where T(i,n) represents the future value of an annuity of $1 for n years compounded at i percent and can be found
in Table 112 at the end of the chapter.

EXAMPLE 18. Youwish to determine the sum of money you will have in a savings account at the end of 6 years
by depositing $1,000 at the end of each year for the next 6 years. The annual interest rate is 8 percent. The
T»(8%,6 years) is given in TableZlas 7.38. Therefore,

$=$1,000 F(8%,6) = $1,000 (7.336) = $7,336

EXAMPLE 18. You deposit $30,000 semiannually into a fund for ten years. The annual interest rate is 8 percent.
The amount accumulated at the end of the tenth year is calculated as follows:

S=A.%in)

where

A | =$30,000
[ = 8%/2 = 4%
n | =10x2=20
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Therefore,

S =$30,000 X4%, 20)
= $30,000 (29.778) = $893,340

Present Value z How Much Money is Worth Now?

Present value is the present worth of future sums of money. The process of calculating present values,

discounting, is actually the opposite of finding the compounded future value. In connection with present value

calculations, the interest rates called thediscount ratgor cost of capital)

Recall that F= P (1+0)

Therefore,
F 1 .
P=—" =R[—]=F. T(in)
(1+1) (2+i)

Where E(i,n) represents the present value of $1 and is given in Tab#eat the end of the chapter.

EXAMPLE 11. You have beenigen an opportunity to receive $20,000 6 years from now. If you can earn 10

or

percent on your investments, what is the most you should pay for this opportunity? To answer this question,

you must compute the present value of $20,000 to be receivedassyfrom now at a 10 percent rate of discount.
Fsis $20,000, iis 10 percent, and n is 6 year%10%,6) from Table 13.is 0.565.

1
P = $2,000F— ] = $20,000 X10%,6) = $20,000(0.565) = $11,300
(1+0.1)

This means that you can earn 10 percent on your investrand you would be indifferent to receiving $11,300
now or $20,000 6 years from today since the amounts are time equivalent. In other words, you could inve
$11,300 today at 10 percent and have $20,000 in 6 years.
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Present Value of Mixed Streams of Cash Flows

The present value of a series of mixed payments (or receipts) is the sum of the present value of each individ
payment. We know that the present value of each individual payment is the payment times the appropriate
value.

EXAMPLE 18. You are thinking of starting a new product line that initially costs $32,000. Your annual projecte
cash inflows are:

Year 1 $10,000
Year 2 $20,000
Year 3 $5,000

If you must earn a minimum of 10 percent on your investment, should you undertake this new product line?

The present value of this series of mixed streams of cash inflows is calculated as follows:

Year Cash inflows T5(10%, n) Present Value

1 $10,000 0.909 $9,090

2 $20,000 0.826 $16,520

3 $5,000 0.75 $3,755
$29,365

Since the present value of your projected cash inflows is less than the initial investment, you should not underta
this project.

Present Value of an Annuity

Interest receivedfrom bonds, pension funds, and insurance obligations all involve annuities. To compare the
financial instruments, we need to know the present value of each. The present value of an aphoiy (&
found by using the following equation:

R P S W
P.=A +Ae +eee+Ae
L (1+1) J |_(1+|) J I_(1+|) J
— 1 1 —i
=A 1+ S teeet
L(1+0)  (1+i) (1+i) J

't:1(1+) = 2A [ (1+|)}
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= A. Ti,n)

where T(i,n) represents the present value of an annuity of $1 discounted at i percent for n years and is found
Table 134 at the end of the chapter.

EXAMPLE 19. Assume that the cash inflovis Example 1-B form an annuity of $10,000 for 3 years. Then the
present value is

P.=A.Tin)

P, = $10,000 §10%, 3 years) = $10,000 (2.487) = $24,870

EXAMPLE 110. Suppose that you have just won the state lottery in the amount of $1 million (or $800,000 after
taxes). Instead of paying you the lump sum of $800,000, the state pays you $40,000 each year for the next 20 ye
If the discount rate is 10%, how muchhe tottery amount worth to you ?

Then the present worth is

P, = A.T(i,n)

Po = $40,000 . ;T(10%, 20 years) = $40,000 (8.514) = $340,560

This means that if the state can make a 10% return on its lottery sales receipts, it is guayaily you only
$340,560 rather than $800,000.

Perpetuities

Some annuities go on forever, called perpetuities. An example of a perpetuity is preferred stock that yields
constant dollar dividend indefinitely. The present value of a perpetuity is fagridllows:

_ receipt A
Present value of a pefpew'tym:

EXAMPLE 111. Assume that a perpetual bond has an §8f-year interest payment and that the discount rate is
10 percent. The present value of this perpetuity is:

A 80
P= : = $ =$800
i .10

in
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Applications of Future Values and Present Values

Future and present values have numerous applications in financial and investment decisions. Six of th
applications are presented below.

Deposits to Accumulate a Future Sum (or Sinking Fund)

An individuamight wish to find the annual deposit (or payment) that is necessary to accumulate a future sum. T
find this future amount (or sinking fund) we can use the formula for finding the future value of an annuity.

S=A.%in)

Solving for A, we obtain

Annual deposit amount = A=—
T,(i,n)

EXAMPLE 112. You wish to determine the equal annual eofdyear deposits required to accumulate $5,000 at
the end of 5 years in a fund. The interest rate is 10 percent. The annual deposit is:

S =$5,000
T,(10%, 5years) = 6.105 (from Table-2}

_$5000
A= 6105 $819

In other words, if you deposit $819 at the end of each year for 5 years at 10 percent interest, you will ha
accumulated $5,000 at the end of the fifth year.

EXAMPLE 113. You need a sinking fund for thetirement of a bond 30 years from now. The interest rate is 10
percent. The annual ye@nd contribution needed to accumulate $1,000,000 is

S =$1,000,000
T,(10%, 30 years) = 164.49

~$1,000000

16449 =6,079.40
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Amortized Loans

If aloan is to be repaid in equal peatio amounts, it is said to be an amortized loan. Examples include auto loans
mortgage loans, and most commercial loans. The periodic payment can easily be computed as follows:

P.=A.Tin)

Solving for A, we obtain:

Pn

Amount of loan = A =—:
T,(i,n)

EXAMRE 1114.You borrow $200,000 for five years at an interest rate of 14 percent. The annuangpayment
on the loan is calculated as follows:

Ps = $200,000
T4(14%, 5 years) = 3.433 (from Table4)1

P 200,000
Amount of loan = A = > - 3 = $58,258.08
T4(14%, 5 years) 3.433

EXAMPLE 115. You take out a 4éhonth bank loan of $5,000 at a 12 percent annual interest rate. You want to find
out the monthly loan payment.

i =12%/ 12 months = 1%
P =$5,000
T4(1%, 40 months = 32.835 (from Tablg1-4)
Theefore A =$5,000/32.835= $152.28

So, to repay the principal and interest on a $5,000, 12 percentatdh loan, you have to pay $152.28 a month
for the next 40 months.
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EXAMPLE 116. Assume that a firm borrows $2,000 to be repaidtimee equal installments at the end of each of
the next 3 years. The bank charges 12 percent interest. The amount of each payment is

P;=$2,000
T4(12%, 3 years) = 2.402
Therefore, A $2,000/2.402= $832.64

Each loan payment consists partly of insgreand partly of principal. The breakdown is often displayed in a loan
amortization schedule. The interest component of the payment is largest in the first period (because the principal
balance is the highest) and subsequently declines, whereas riheigal portion is smallest in the first period
(because of the high interest) and increases thereafter, as shown in the following example.

EXAMPLE 117.Using the same data as in Example 15, we set up the following amortization schedule:

Repayment Remaining
Year Payment Interest of Principal Balance
0 $2,000.00
1 $832.64 $240.00(a) $592.64(b) $1,407.36
2 $832.64 $168.88 $663.76 $743.60
3 $832.64 $89.23 $74341(c)

(a) Interest is computed by multiplying the loan balance at the beginning of the year by the interest rate.
Therefore, interest in year 1 is $2,000(0.12) = $240; in year 2 interest is $1,407.36(0.12) = $168.88; and in
year 3 interest is $743.60(0.12)$89.23. All figures are rounded.

(b) The reduction in principal equals the payment less the interest portion ($8332540.00 = $592.64)

(c) Not exact because of accumulated rounding errors.

Annual Percentage Rate (APR)

Different types of investments use different compounding periods. For example, most bonds pay interest
semiannually; banks generally pay interest quarterly. If a financial manager wishes to compare investments with
different compounding periods, he or slmeeds to put them on a common basis. The annual percentage rate
(APR), or effective annual rate, is used for this purpose and is computed as follows:

i
APR = (1+)"-1.0
m

where i =the stated, nominal or quoted rate and m = the number of compogyipéinods per year.




EXAMPLE 118.If the nominal rate is 6 percent, compounded quarterly, the APR is
- 006,
APR = (1-|n—]) -1.0 = (1+T) -1.0 = (1.015)1.0 = 1.0614..0 = 0.0614 = 6.14%

This means that if one bank offered 6 percent with quarterly compoundinge vahibther offered 6.14 percent
with annual compounding, they would both be paying the same effective rate of interest.

Annual percentage rate (APR) also is a measure of the cost of credit, expressed as a yearly rate. It includes interest
as well as othefinancial charges such as loan origination and certain closing fees. The lender is required to tell you

the APR. It provides you with a good basis for comparing the cost of loans, including mortgage plans.

Rates of Growth

In finance, it is necessary talculate the compound annual rate of growth, associated with a stream of earnings
The compound annual growth rate in earnings per share is computed as follows:

F=P.T(i,n)

Solving this for ;] we obtain

Ty(i,n) =%

EXAMPLE 119. Assume that youcompany has earnings per share of $2.50 in 20x0, and 10 years later the

earnings per share has increased to $3.70. The compound annual rate of growth in earnings per share is comp
as follows:

Fio=$3.70 and P = $2.50
Therefore,

_ $370
Ty(i,10) =$2?) =148

From Table 111 an Tof 1.48 at 10 yearsis at i =4%. The compound annual rate of growth is therefore 4 percen

Compound Annual Rate of Interest
The compound annual interest rate is computed as follows:
F.=P.T(,n)

or §=P.T(i,n)
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Solving this for iT(or T,), we obtain

Ti(i,n) =%

Ty(i,n) =%

EXAMPLE 120.You agree to pagack $3,000 in 6 years on a $2,000 loan made today. You are being charged an
interest rate of 7%. This is computed as follows:

. F
Ta(i,n) =F”
T: (i, 6 years) =$3,00062,006= 1.5
sothat i = 7% (from Table-1}L
EXAMPLE 121.You want to have $500,000 accumulated in a pension plan after 9 years. You deposit $30,000 per

year. The interest rate you must earn is

TA(in) =%

T, (i, 9 yars) =$5000,000/

$500,000

————— = 16.667
$30,000

sothat i = 15% (approximately, from Table-2)L1

Bond Values

Bonds call for the payment of a specific amount of interest for a stated number of years and the repayment of the
face value at thenaturity date. Thus, a bond represents an annuity plus a lump sum. Its value is found as the
present value of the payment stream. The interest is usually paid semiannually.

V=

t+ n

=1(1+i)  (A+)

= 1. TG,n) + M. Ki,n)
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where | = interest payment per period
M = pa value, or maturity value, usually $1,000
i = investor's required rate of return

n = number of periods

EXAMPLE 122. Assume there is a 3ear bond with a 10 percent coupon, paying interest semiannually and
having a face value of $1,000. Singerest is paid semiannually, the number of periods involved is 20 and the
semiannual cash inflow is $100/2 = $50.

Assume that you have a required rate of return of 12 percent for this type of bond. Then, the present value (V)
this bond is:

V. =$50. T(6%, 20) + $1,000 (6%, 20)

= $50(11.470) + $1,000(0.312) = $573.50 + $312.00 = $885.50

Note that the required rate of return (12 percent) is higher than the coupon rate of interest (10 percent), and so the

bond value (or the price ingtors are willing to pay for this particular bond) is less than its $1,000 face value.

Conclusion

The basic idea of the time value of money is that money received in the future is not as valuable as money recei
today. The time value of money is atical factor in many financial and investment applications such as finding the

amount of deposits to accumulate a future sum and the periodic payment of an amortized loan. The development

of the time value of money concept permits comparison of sums ofaydinat are available at different points in
time. This chapter developed two basic concepts: future value and present value. It showed how these values
calculated and can be applied to various financial and investment situat@hsourse, most ofiese calculations
can be easily done using computer softwarEhere are many financial calculators that contain-pregrammed

of

ved

are

formulas to perform many present value and future applications. Furthermore, spreadsheet software such as Excel

has builtin financial functions to perform many such applications. For example,dpitdipal,interest, term) in
Excelcalculates the amount of the periodic payment to df/a loan, given a specified periodic interest rate and
number of payment periods.
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Table 1-1. The Future Value of $1 (Compound Amount of $1.00) = (L = 1(l, n)

Periods 4% 6% 8% 10% 12% 14% 20%
l 1.040 1.060 1.080 1.100 1.120 1.140 1.200
2 1.082 1.124 1.166 1.210 1.254 1.300 1.440
3 1.125 1.191 1.260 1.331 1.405 1.482 1.728
4 1.170 1.263 1.361 1.464 1.574 1.689 2.074
5 1217 1.338 1.469 1.611 1.762 1.925 2.488
6 1.265 1.419 1.587 1772 1974 2.195 2.986
7 1.316 1.504 1.714 1.949 2211 2.502 3.583
8 1.369 1.594 1.851 2.144 2.476 2.853 4.300
9 1.423 1,690 1.999 2.359 2.773 3.252 5.160

10 1.480 1.791 2.159 2.594 3.106 3.707 6.192
1 1.540 1.898 2.332 2.853 3.479 4226 7.430
12 1.601 2.012 2.518 3.139 3.896 4818 8.916
13 1.665 2.133 2.720 3.452 4.364 5.492 10.699
14 1.732 2.261 2937 3.798 4.887 6.261 12.839
15 1.801 2.397 3.172 4.177 5.474 7.138 15.407
16 1.873 2.540 3426 4.595 6.130 8.137 18.488
17 1.948 2.693 3.700 5.055 6.866 9.277 22.186
18 2.026 2.854 3.99 5.560 7.690 10.575 26.623
19 2,107 3.026 4316 6.116 8.613 12.056 31.948
20 2.191 3.207 4.661 5.728 9.646 13.743 38.338
30 3.243 5.744 10.063 17.450 29.960 50.950 237380
40 4.801 10.286 21.725 45.260 93.051 188.880 1469.800
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Table 112. The Future Value of an Annuity of $1 (Compound Amount of an Annuity of $Lfim)

Periods 4% 6% 8% 10% 12% 14% 20%
I 1.000 1.000 1.000 1.000 1.000 1.000 1.000
2 2.040 2.060 2.080 2.100 2.120 2.140 2.200
3 3.122 3.184 3.246 3310 3374 3.440 3.640
4 4.247 4.375 4.506 4.641 4.9779 4.921 5.368
5 5.416 5.637 5.867 6.105 6.353 6.610 7.442
6 6.633 6.975 7.336 7.716 8.115 8.536 9.930
7 7.898 8.394 8.923 9.487 10.089 10.730 12.916
8 9.214 9.898 10.637 11.436 12.300 13.233 16.499
9 10.583 11.491 12.488 13.580 14.776 16.085 20.799

10 12.006 13.181 14.487 15.938 17.549 19.337 25959
11 13.486 14.972 16.646 18.531 20.655 23.045 32.150
12 15.026 16.870 18977 21.385 24.133 37.2n 39.580
13 16.627 18.882 21.495 24.523 28.029 32.089 48.497
14 18.292 21.015 24.215 27.976 32.393 37.581 59.196
15 20.024 23.276 27.152 31.773 37.280 43.842 72.035
16 21.825 25673 30.324 35.950 42.753 50.980 87.442
17 23.698 28.213 33.750 40.546 48.884 59.118 105.930
18 25.645 30906 37.450 45.600 55.750 68.394 128.120
-19 27.67 33.760 41.446 5t.160 63.440 78.969 154.740
20 29.778 36.778 45.762 57.276 75.052 91.025 186.6%0
30 56.085 79.058 113.283 164.496 241.330 356.790 1181.900
40 95.026 154.762 259.057 442597 767.090 1342.000 7343.900

*Payments (or receipts) at the end of each period.




Table 113. The Presenwalue of $1 =3I(i,n)

PERIODS 3% 4% 5% 6% 7% 8% 10% 12% 14% 16% 18% 20% 22% 24% 25% 26% 28% 30% 40%
1 9709 9615 9524 9434 9346 9259 9091 .8929 .8772 .8621 .8475 .8333 8197 .8065 .8000 .7937 .7813 .7692 .7143
2 9426 9246 9070 .8900 .8734 8573 .8264 .7972 .7695 .7432 .7182 .6944 6719 .6504 6400 .6299 .6104 .59t7 5102
3 9151 8890 .8638 .8396 .8163 .7938 .7513 .7118 .6750 .6407 .6086 .5787 5507 .5245 .5120 .4999 .4768 .4552 .3644
4 .8885 .8548 .8227 7921 .7629 .7350 .6B30 .6355 .5921 .5523 5158 .4823 .4514 .4230 .4096 .3968 .3725 .350%1 .2603
5 8626 8219 .7835 7473 .7130 .6806 .6209 .5674 .5194 4761 .4371 .4019 3700 .3411 .3277 .3149 .2910 .2693 .1859
6 8375 7903 .7462 7050 .6663 .6302 .5645 .5066 .4556 .4104 3704 .3349 3033 .2751 .2621 .2499 .2274 2072 .1328
7 8131 7599 7107 6651 .6227 .5835 .5132 .4523 .3996 3538 .3139 .2791 2486 .2218 .2097 .1983 .1776 .15%94 .0949
8 7894 7307 6768 6274 .5820 .5403 4665 .4039 .3506 .3050 .2660 .2326 .2038 .1789 .1678 .1574 .1388 .1226 .0678
9 7664 7026 .6446 5919 .5439 .5002 .4241 .3606 .3075 .2630 .2255 .1938 .1670 .1443 .1342 .1249 .1084 .0943 .0484

10 7441 6756 .6139 5584 .5083 4632 .3855 .3220 .2697 .2267 .1911 .1615 1369 .1164 .1074 .0992 .0847 0725 0346
11 7224 6496 5847 5268 .4751 4289 .3505 .2875 .2366 .1954 1619 .1346 .1122 .0938 .0859 .0787 .0662 .0558 .0247
12 7014 6246 5568 4970 .4440 .3971 .3186 .2567 .2076 .1685 .1372 .1122 .0920 .0757 .0687 .0625 .0517 .042%9 .0176
13 .6810 6006 .5303 .4688 .4150 3677 .2897 .2292 .1821 .1452 1163 .0935 .0754 .0610 .0550 .0496 .0404 .0330 .0126
14 .6611 5775 .5051 .4423 .3878 .3405 .2633 .2046 .1597 .1252 .0885 .0779 .0618 .0492 .044C .0393 .0316 .0254 .0090
15 .641% 5553 4810 4173 .3624 3152 .2394 .1827 .1401 .1079 .0835 .0649 .0507 .0397 .0352 .0312 .0247 .0195 .0064
16 6232 5339 .4581 .3936 .3387 .2919 .2176 .1631 .1229 0930 .0708 .0541 .0415 .0320 .0281 .0248 .0193 .0150 .0046
17 6050 5134 4363 .3714 .3166 2703 .1978 .1456 .1078 .0802 .0600 .0451 .0340 .0258 .0225 .0197 .0150 .0116 .0033
18 5874 4936 4155 .3503 .2959 .2502 .1799 .1300 .0946 .0691 .0508 .0376 .0279 .0208 .0180 .0156 .0118 .0089 .0023
19 5703 4746 .3957 .3305 .2765 .2317 .1635 .1161 .0829 .0596 .0431 .0313 0229 0168 .0144 .0124 .0092 .0068 .0017
20 5537 4564 3769 .3118 .2584 2145 .1486 .1037 .0728 0514 .0365 .0261 .0187 .0135 .0115 .0098 .0072 .0053 .0012
21 5375 .4388 3589 .2942 .2415 .1987 .1351 .0926 .0638 .0443 .0309 .0217 .0154 .0109 .0092 .0078 .0056 .0040 .0009
22 3219 .4220 3418 2775 2257 1839 .1228 .0826 .0560 .0382 .0262 .0181 0126 .0088 0074 .0062 .0044 .0031 .0006
23 5067 4057 3256 2618 2109 1703 1117 0738 0491 0329 .0222 .0151 .0103 .0071 .0059 .0049 .0034 .0024 .0004
24 4919 3901 3101 .2470 .1971 .1577 .1015 .0659 .0431 0284 .0188 .0126 .0085 .0057 .0047 .0039 .0027 .0018 .0003
25 A776 3751 2953 .2330 .1842 1460 .0923 .0588 .0378 .0245 .0160 .0105 .0069 .0046 .0038 .003t1 .0021 .0014 .0002
26 4637 3607 .2812 .2198 .1722 .1352 .0839 .0525 .0331 .0211 .0135 .0087 .0057 .0037 .0030 .0025 .0016 .0011 .0002
27 4502 3468 2678 .2074 .1609 .1252 .0763 .0469 .0291 .0182 .0%115 .0073 .0047 .0030 .0024 .0019 .0013 .0008 .0001
28 437% 3335 .2551 .1956 .1504 .1159 .0693 .0419 .0255 .0157 .0097 .0061 .0038 .0024 .0019 .00%5 .0010 .0006 .0COM
29 4243 3207 2429 1846 1406 1073 .0630 .0374 0224 0135 .0082 .0051 .0031 .0020 .0015 .00%2 .0008 .0005 .0001
30 4120 .3083 .2314 .1741 .1314 .0994 .0573 .0334 .0196 0116 .0070 .0042 .0026 .0016 .0012 .0010 .0006 .0004 .0000
40 3066 .2083 .1420 .0872 .0668 .0460 .0221 .0107 .0053 .0026 .0013 .0007 .0004 .0002 .0001 .0001 .0001 .0000 .0000

16€




Table 134. The Present Value of an Annuity of $1 i h)


































































































































































































































































































































































































































































































































