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Preface

Readers under pressure such as MBA students and executives want short chapters rich in essential
insights. In writing this book, | kept five principles constantly in mind. First, individual chapters
must be short. Second, the book must put insight before unnecessary mathematics. Third, each
topic should nevertheless reflect the state of the art. Fourth, the book should not distract the
reader with nonessentials. Most importantly, the book should be useful throughout. Writing to
these tight specifications is both arduous and rewarding. One has to believe that the reader will
benefit.

The book primarily is about financial management and, as its title implies, real options are an
integral, subsidiary theme. Real options are opportunities available to management permitting
them to adapt the enterprise to changing needs. Understanding the value of real options is
essential to corporate financial management. Examples in several chapters demonstrate why failure
to assess the value of real options leads to mistaken investment decisions. A distinctive feature of
this book is showing how to conduct real options analysis without higher mathematics.

Most of the individual chapters were distilled from postgraduate and executive teaching materials
used by the author and colleagues in leading European business schools, universities, major
companies, international banks, training organizations, and management consultants. These
included the London Business School, Templeton College (Oxford), Cranfield School of
Management, Warwick Business School, the University of Buckingham, the University of Notre
Dame, and the University of Orleans. Training programs at Shell International Petroleum, Imperial
Group, Ford of Europe, ICI, ITT, EMI, Expamet, Lucas CAV, Burmah Oil, Citibank, Bank of
America, Continental Bank, Morgan Guaranty Trust, Bankers Trust, PricewaterhouseCoopers,
London Society of Chartered Accountants, Euroforum, and the Boston Consulting Group also used
the materials.

| have had the privilege of working with distinguished colleagues, and | wish to acknowledge their
influence on this book. First, | must mention Julian Franks, Willard Carleton, lan Cooper, and
Simon Archer with whom | co-authored earlier books. | can trace the approach adopted in many
parts of the book to the thinking of other distinguished former colleagues as well. Prominent
among them were Harold Rose, Peter Moore, David Chambers, Howard Thomas, Richard
Brealey, Stewart Hodges, Paul Marsh, Elroy Dimson, Stephen Schaefer, Colin Meyer, John McGee,
Adrian Buckley, David Myddleton, and lan Davidson.

In 1981, lan Cooper and I jointly published one of the first research papers on real options, anticipat-
ing results in some of the books and hundreds of papers published subsequently on this subject.



Xii PREFACE

The road from the mathematical beginnings to the less difficult approach to real options advocated
here was long. The Financial Options Research Centre (Warwick Business School) workshops and
frequent conversations with Stewart Hodges, Les Clewlow, Chris Strickland, Tony Steele, Archie
Pitts, Peter Corvi, Elizabeth Whaley, Vicky Henderson, and our postgraduate students provided
the environment for such thinking to flourish.

Of particular importance was team teaching at different stages of my academic career, for example,
with Julian Franks, Walter Reid, lan Davidson, Peter Corvi, Mark Freeman, and Archie Pitts. We
shared many pedagogical ideas and experiences on how best to explain advanced financial concepts
to MBAs and executives. | introduced drafts of chapters and exercises in the more recent courses.
Students invariably were enthusiastic; and their feedback, as always, was invaluable.

| owe thanks also to the publisher's referees, Lance Moir, Winfried G. Hallerbach, Stewart Hodges,
André Farber, Steve Toms, Edward Sprokholt, Lesley Franklin, Andrew Marshall, Seth Armitage,
and other anonymous referees who were generous with their time and insightful with suggestions,
many of which made a significant difference to particular chapters. If the book retains flaws, it will
not be due to lack of effort and advice from referees.

The book divides into five parts. The first, Introduction to Financial Management, begins by defining
the role of financial management in corporate governance. It then introduces the fundamental
methods of financial analysis used throughout the book. Finally, it introduces financial securities
and securities markets. In this way, the first part builds a foundation and sets the scene for the
remainder of the book.

The second part, Valuation of Investment and Real Options, introduces the reader to the standard
methods of capital project appraisal and then shows how to integrate real options analysis with
project appraisal methodology. Building on the resulting approach, it shows how to value
companies, particularly those with future investment opportunities. The part ends with a review
of perhaps the most challenging project appraisal problem, acquisitions and mergers. Four of the
chapters in this part contain new material not yet offered in other books.

The third part, Financial Structure, covers the important issues concerning how best to finance a
company. Interrelated topics included here are portfolio theory and asset pricing, the cost capital,
long-term financing, dividend policy, capital structure, and lease finance. Two chapters in this part
contain new material not yet offered by other books.

Arguably, the most essential responsibility for the Chief Financial Officer is to keep the company
solvent. The fourth part integrates Solvency Management, by bringing together the related topics
of financial planning, the management of debtors and inventories, and of interest and exchange rate
risks.

The purpose of the chapter in the final part is to translate project appraisal to a global setting
involving many foreign currencies. In this way, this part provides a bridge to subsequent study of
International Financial Management.

| would like to dedicate this book to my sympathetic family, stimulating colleagues, and inquiring
students.









Financial Management
and Corporate
Governance'

This introductory chapter paints a broad-brush picture of what finance is about and how financial
management helps to steer the firm toward its financial objectives. First, we consider the financial
problems of the small firm and then see how the same problems reappear in large corporations.
We also describe the way these problems give rise to the functions performed by the principal
financial officers of the firm and show how financial managers assist operating managers to make
decisions that are more profitable. Finally, we discuss how the Chief Financial Officer draws upon
the information, analysis, and advice of financial managers and staff when advising other members
of the company's board of directors concerning important issues such as shareholder relations,
dividend policy, financial planning and policy, and major capital investments.

TOPICS

The chapter introduces the main concerns of financial management. In particular, we begin by
addressing the following topics:

the fundamental concerns of financial management;
organization of the finance function;

the principal financial officers;

responsibilities of the principal financial officers;

financial objectives;

O 0O O O O O

the role of financial management in corporate governance.

1-1 WHAT FINANCIAL MANAGEMENT IS
REALLY ABOUT

If you were to start a small business of your own tomorrow, you soon would be involved in financial
management problems. Having first conceived of a unique product or service, perhaps in a market
niche lacking competition, you must then develop a plan. The plan requires answers to some

' Adapted by permission of J. R. Franks, J. E. Broyles, and W. T. Carleton (1985) Corporate Finance Concepts and
Applications (Boston: Kent).



4 INTRODUCTION TO FINANCIAL MANAGEMENT

important questions; for instance, what assets will the business require? That is, what premises,
equipment and inventories of merchandise and materials will the business need? The purchase of
these resources can require substantial funds, particularly in the initial stages before generation of
much sales revenue. In other words, you need access to money.

PLANNING

The strategy that you adopt for starting and operating your business will affect the amount of money
you will need and when you will need it. If the money is not available at the right time and in the
required amounts, you will have to alter your plans. As a result, your problems are those of a
financial manager, more specifically, the company Treasurer. You have to translate the operating
plan of your business into a financial plan that enables you to forecast how much capital you need
and when.

FUNDING

At the same time, in your role as acting Treasurer, you have to begin building relationships with
sympathetic bankers prepared to lend your business money when needed. Banks do not like to
lend more than half the money that a business needs, because bankers do not like to take too many
chances with their depositors’ money. Consequently, before you can borrow you must be willing
to risk much of your own funds. If you do not have enough personal capital, you must try to find
relations or other people who might be willing to contribute some money. In exchange for their
capital, they will want to be part owners of the business and share in its profits. So, your business
will require two kinds of capital: debt (the bank’s funds) and equity (the owners' funds). This is an
essential function of financial management: ensuring that your business has adequate funds available
to operate efficiently and to exploit its opportunities.

CAPITAL INVESTMENT

When you have secured the capital that you need to acquire the assets required by the business, you
face some further choices. Which assets do you need, and how do you choose between competing
ones! If two business machines have different revenue-producing capabilities and different
operating lives, you need some financial yardsticks to help you make a choice. How much money
will each machine make each month, and for how many years? Is this cash income sufficient to
justify the price that you would have to pay for each machine? Does the rate of return on the
investment in either machine compare favorably with your other investment opportunities?
Answers to such questions require analysis, and financial management is concerned in part with
providing the techniques for this sort of analysis. A large company would employ financial analysts
to make such comparisons for the company Treasurer.

FINANCIAL CONTROL

Once your business is in operation, you will engage in an enormous number of transactions. Sales
slips, receipts, and checkbook entries pile up. You cannot rely on memory to handle information in
the mounting piles of paper on your desk. Your sympathetic accountant says, “You need a
management accounting system.” For a fee, he sets up a simple system for you.
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The system involves keeping a journal that records all financial transactions each day, and various
ledger accounts gathering transactions into meaningful categories. The sums in these accounts help
you to get your business under control, or to know whether you are winning the battle between
profit and loss. If you are losing, the accounts can provide some clues as to what to do about it. For
example, they can show whether your prices cover all your costs.

Such an accounting system proves necessary but requires effort to maintain. When the business
starts generating sufficient cash, you hire a bookkeeper to make the actual entries in the accounts.
Still, the system requires some of your time because you must supervise the bookkeeper and
interpret what the accounts might indicate about the health of your business.

FINANCIAL REPORTING

Now that you are keeping accounts regularly, you have made your outside accountant’s job much
easier. At the end of the year, the accountant must add up your assets (what you own) and your
liabilities (what you owe). Your total assets less your total liabilities represent your ‘net worth. If
your net worth has increased during the year, you have made a profit, and your company will have
to pay a tax on the taxable income.

FINANCIAL MANAGEMENT

All this detail requires much help from your accountant. As your business grows, you will be able to
hire a full-time accountant, who will keep your accounts, prepare your tax returns and supervise
your bookkeepers. A good Chief Accountant can also undertake financial analysis of potential
investment decisions and help with financial planning and other treasury functions, including
raising funds. Perhaps then your full-time accountant deserves the title of Chief Financial Officer
(CFO), because he or she will be performing or supervising all the main functions of finance:

l. Planning and forecasting needs for outside financing.

2. Raising capital.
3. Appraising investment in new assets.
4. Financial reporting and control, and paying taxes.

Financial management mainly concerns planning, raising funds, analysis of project profitability, and
control of cash, as well as the accounting functions relating to reporting profits and taxes. A
financial manager is an executive who manages one or more of these functions. As we have seen,
financial management plays a role in many facets of any business. That is why financial managers
participate in virtually all the major decisions and occupy key positions at the center of all business
organizations.

DEFINITIONS

Chief Financial Officer (CFO) A company's most senior financial manager.
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Debt Sum of money or other assets owed by one party to another. Usually, a legally
enforceable obligation to pay agreed interest and to repay the principal of a loan to the lender
promptly on schedule.

Equity Net worth or shareholder’s capital represented by common stock (ordinary shares) and
preferred stock.

Treasurer Senior financial manager reporting directly to the Chief Financial Officer. Primarily
responsible for funding and cash management.

1-2 HOW FINANCE IS ORGANIZED
IN CORPORATIONS

LIMITED LIABILITY

Individual entrepreneurs or a few business partners start most companies. The owners and the
managers are thus the same people. Very soon, the owners usually will register the company as a
limited liability company. One advantage of the corporate form is that the law treats a corporation
as an entity distinct from its owners. This offers the advantage of limited liability. That is, the debt
holders cannot force the owners to repay the corporation's debt from the owners’ personal
financial resources. So, the owners' risk is limited to their money already invested. This feature
makes it easier for each of the existing owners to sell his or her share in the ownership of the firm.

SHAREHOLDERS

A share certificate (stock) legally certifies that its registered holder shares in the ownership of the
corporation. For example, if the corporation has issued | million shares, the registered holder of
100,000 shares owns one-tenth of the company. Share certificates are tradable securities that
investors can buy and then sell to other investors and speculators in the stock market. The larger
corporations get their shares listed on one or more stock exchanges that provide a liquid securities
market for the shares.

MANAGERS

As the original owner-managers retire or leave the company to manage other businesses,
recruitment of professional managers who might have little or no investment in the company
becomes necessary. Professional managers are supposed to act as agents of the shareholders, who
gradually become a diverse and somewhat disinterested population of individuals, pension funds,
mutual funds, insurance companies, and other financial institutions. So, we find that in most large
corporations the actual managers and the owners are two mostly distinct groups of people and insti-
tutions.

In this situation, you can understand how a manager might identify his or her personal interests
more with the corporation than would any one individual shareholder, and how at times there can
be conflicts of interest between managers and shareholders. Such conflicts of interest are the
agency problem.
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BOARD OF DIRECTORS

Company law entrusts the interests of the shareholders to a board of directors appointed at an
Annual General Meeting of the shareholders. The board is responsible for governing the company
in accord with the company's Articles of Association within the framework of statutes and
regulations established in the company law of the relevant country or jurisdiction. The board
meets periodically to review company affairs and has the ultimate authority to set policy, to
authorize major decisions, and to appoint top managers.

ANNUAL GENERAL MEETING

At the Annual General Meeting, the shareholders elect or reelect directors to the board. The
outside directors usually come from the top ranks of other companies, financial institutions and pro-
fessional and academic bodies. The CFO, the Chief Executive Officer, and some other key officers
of the company will be among the inside directors on the board in countries that permit inside
directors. Boards also include employee representatives in some countries.

PRINCIPAL FINANCIAL OFFICERS

The CFO is the senior executive who is responsible to the board for all the financial aspects of the
company's activities. Because of the scope and complexity of finance, typically he or she will
delegate major responsibilities to the Chief Accountant (Controller) and the Treasurer. Although
their functions can overlap, the Chief Accountant tends to concentrate on those activities
requiring accountants, and the Treasurer specializes in maintaining active relationships with
investment and commercial bankers and other providers of funds in the capital market including
the shareholders. The capital market consists of the banks, insurance companies and other financial
institutions (including the stock market) that compete to supply companies with financial capital.

DEFINITIONS
Agency problem Conflicts of interest between professional managers and shareholders.

Capital market Market for long-term securities. Consists of the banks, insurance companies,
and other financial intermediaries (including the stock market) competing to supply companies
with financial capital.

Chief Accountant (Controller) The most senior accounting manager. Reports directly to the
Chief Financial Officer.

Limited liability ~Restriction of a business owner's financial loss to no more than the owner's
investment in the business.

Share (stock) Security legally certifying that its registered holder is a part-owner of the
company.
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1-3  THE CHIEF FINANCIAL OFFICER
RESPONSIBILITY TO THE BOARD

As many directors on the board frequently lack financial expertise, the CFO often occupies a strong
position of influence. The board relies on the CFO for advice concerning the payment of dividends
to shareholders, major capital expenditures for new assets, the acquisition of other companies, and
the resale of existing assets. The board may also rely on the finance department for interpretation
of economic and financial developments, including the implications of government regulation,
economic and monetary policies, and tax legislation.

RESPONSIBILITIES

The board requires that the CFO prepare long-term budgets linking expenditures on fixed assets
and financing requirements to strategic plans. Advising the board on investments in new assets can
require the CFO to head a capital appropriations committee. In this capacity, the CFO oversees
the budgeting of funds for investment, screening investment proposals and the preparation and
updating of the capital expenditure proposals manual for operating managers. Ultimately, the CFO
is responsible for all activities delegated to the Chief Accountant or to the Treasurer. Figure I.1
illustrates a typical organization chart for the financial management function.

1-4 THE CHIEF ACCOUNTANT
RESPONSIBILITIES

Primarily, the Chief Accountant (Controller) is responsible to the CFO for establishing, maintaining,
and auditing the company’s information systems and procedures, and preparing financial
statements and reports for management, the board, the shareholders and the tax authorities.
Partly because of the data collection required for management accounting and financial reporting
activities, the Chief Accountant acquires information that makes his or her participation and advice

Chief Financial Officer

Internal
Auditor
Chief Accountant Corporate Treasurer

Financial reporting Financial planning
Budgeting Funding
Performance measurement Cash management
Financial analysis Risk management
Pricing analysis Investment
Credit and collections Pension fund
Management services Insurance

Property and facilities

Figure 1.1 Typical organization of financial management.
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useful to many decisions throughout the firm. The Chief Accountant might also be responsible for
computer facilities and information management.

The Chief Accountant oversees cost control throughout the company. He or she participates in
major product pricing and credit decisions, and often supervises collections from customers.
Together with staff, the Chief Accountant consolidates forecasts and related financial analyses and
prepares budgets for operating departments. This person might also be responsible to the CFO for
all matters relating to taxes, although some companies have a separate tax department reporting
directly to the CFO. In some firms, the Chief Accountant also performs many of the treasury
functions described below.

1-5 THE TREASURER
RESPONSIBILITIES

The main functions of the Treasurer are to invest surplus funds daily and to provide sufficient
financing to meet all likely contingencies. For this purpose, the Treasurer puts together a forecast
of the financial needs of the firm and manages its cash. The Treasurer must maintain effective
business and personal relationships with the firm's commercial bankers and investment bankers,
because he or she is responsible for arranging the external financing requirements indicated by the
financial plan. The Treasurer also is responsible for issuing the firm's securities and for borrowing,
paying interest on, and repaying outstanding corporate debt.

The Treasurer is the custodian of the company's cash balances and oversees all cashier and payroll
activities. He or she therefore is in charge of the company's investments in the financial market
and arranges for the management of employee pension funds. The Treasurer manages the firm's
overseas transactions, taking such measures as required to prevent losses due to changes in foreign
exchange rates.

The Treasurer's department might also manage the company’s investment in real estate holdings
and negotiate its insurance. The Treasurer's staff can advise on customer credit based on
information from banks and credit agencies. Finally, the Treasurer’s department is often the center
for financial analytical expertise in the firm. The Treasurer's staff often engage in special projects
analyzing, for example, the firm’s overall corporate financial plan, proposed major capital expendi-
tures, takeovers and mergers, and different ways of raising new funds. Financial analysts in the
Treasurer's department often participate in training programs making methods of financial analysis
more widely known to operating managers.

In summary, the Treasurer is the company's main contact with the financial community. He or she
plans long-term financing and manages short-term borrowing and lending. The Treasurer's prime
responsibility is to make certain that there are sufficient funds available to meet all likely needs of
the company, both domestically and overseas, and to manage risks due to changes in interest and
foreign exchange rates.

SOURCES OF FUNDS

Each year the company pays out a part of its after-tax earnings to the shareholders as dividends, with
the remainder retained by the firm for reinvestment. In fact, most funds used by companies are
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the retained earnings together with funds that were set aside for depreciation. Retained earnings
are equity because they still belong to the shareholders.

Frequently, however, additional funds are required, and the treasurer looks to various outside
sources of capital to meet the balance of the company’s needs. Borrowing has tax advantages, and
bank borrowing is the largest single source of external financing for companies because it is com-
paratively easy to arrange.

SHORT-TERM DEBT

Corporate Treasurers like to finance their working capital investments in inventories and debtors
(accounts receivable) with short-term bank loans for up to one year. Treasurers also negotiate
intermediate-term loans from banks but borrow longer term from other financial institutions such
as insurance companies. As short-term requirements for cash change constantly, the Treasurer
must maintain close and continuing relationships with the company'’s bankers.

LONG-TERM DEBT

Next in importance to bank borrowing is the issue of long-term debt with, say, 10 or more years to
repay. Long-term debt may take the form of bonds sold publicly in the financial market or placed
privately with large financial institutions. Publicly issued debt and equity securities entail higher
transaction costs. Therefore, most borrowing takes place privately with banks and insurance
companies.

EQUITY VERSUS DEBT

As dividend payments are not tax-deductible, and new issues of equity involve high transaction
costs, equity issues are a less significant source of external financing than debt. By law, debt holders
have a prior claim on the company's assets, and shareholders can claim only what is left after
lenders’ claims have been satisfied. This makes borrowing more risky than equity from the
company's standpoint. Although moderate borrowing can be less costly than new equity, the
company must limit borrowing to control risk and to maintain a favorable credit rating with lenders.

INITIAL PUBLIC OFFERING

When a private company becomes a public corporation, it makes an initial public offering (IPO) of
some of its shares with the help of investment bankers. Often, the investment bankers buy the
entire issue at a discount to the issue price and resell the shares to pension funds, mutual funds,
insurance companies, and other financial institutions, or to the general public through stockbrokers.

RIGHTS ISSUES

Once the shares are issued and begin trading, the treasurer can raise further equity capital from
existing shareholders or from the public, depending in part on what is permitted in the company's
Articles of Association. A rights issue is an offer of additional shares at a discounted price to
existing shareholders. Each shareholder’s entitlement depends upon the number of shares already
owned. The offer allows shareholders several weeks to exercise their rights to the new shares
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before a specified date. A shareholder who does not wish to exercise the rights may sell them to
someone else. Usually, financial institutions acting as underwriters guarantee the rights issue. That
is, they buy any shares that remain unsold to the existing shareholders. They do so at a price
agreed beforehand in the underwriting agreement. Rights issues are less frequent in the USA than
in Europe. In the USA, corporations sell most equity issues to (“place” them with) financial institu-
tions rather than directly to their existing shareholders.

MARKET CAPITALIZATION

The owners' stake in the company is the equity or net worth. The net worth is the value of all the
assets minus the value of the company's liabilities (mostly borrowing and trade credit from
suppliers). The stock market makes its own assessment of the values of the assets and liabilities and
consequently determines what the net value of the equity is really worth. Typically, this will be
very different from the corresponding “‘book value" in the balance sheet. This stock market value
of the equity is the company’s market capitalization. The resulting share price equals the market
capitalization divided by the number of shares issued.

CAPITAL STRUCTURE

With sufficient equity capital, the company is in a position to borrow. Lenders wish to be relatively
certain of getting their money back, however. Therefore, debt typically represents a smaller
proportion of the total financing employed by the firm than does equity. These proportions
constitute the company's capital structure.

DEFINITIONS
Capital structure The proportions of different forms of debt and equity constituting a
company’s total capital.

Initial public offering (IPO) A limited company’s first public issue of common stock (ordinary
shares).

Market capitalization The stock market value of a company's equity. The market price per
share multiplied by the number of shares issued.

Rights issue An offer of new shares by a public company to each of its existing shareholders in
proportion to the number the shareholder already holds.

Underwriter Investment bank or stockbroker undertaking to manage the issuance of securities
for a corporate client, often buying the entire issue and reselling it to institutional clients and
other investors.

1-6 CORPORATE FINANCIAL OBJECTIVES
SHAREHOLDERS' AND STAKEHOLDERS' INTERESTS

Most authorities agree that maximizing the market value of the shareholders’ stake in the company
is the appropriate financial objective of management, but this also involves the protection of debt
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holders’ interests and those of other stakeholders such as customers and employees. The share-
holders’ main concern normally is the preservation and increase of the market value of their
investment in the company. The debt holders’ main interest is that the company honors its
obligations to pay interest and repay the loan on the agreed timetable. Failing to do so can
jeopardize the company's access to debt capital at a reasonable cost. Therefore, it is an important
objective for management to maximize the value of the company’s assets in such a way that it
increases the wealth of the shareholders, without detriment to the debt holders and other stake-
holders necessary for the long-term survival of the firm.

CONFLICTS OF INTEREST WITH DEBT HOLDERS

Conflicts of interest can arise between shareholders and debt holders. Management can invest in
speculative ventures that might result in large losses. These investments might be acceptable to
shareholders who are willing to accept higher risk with the expectation of higher reward. Compen-
sation to lenders, however, is just the interest payments; and they require repayment of their
loans. Interest payments do not increase when the corporation performs unexpectedly well, but
lenders can lose their loans if the borrower becomes bankrupt. Given this asymmetry of rewards
for lenders, they would like to prevent managers from making the company more risky.
Covenants in loan agreements attempt to restrict management's room for maneuver in this regard
but cannot do so very effectively. Competent corporate treasurers try to establish and maintain a
satisfactory credit rating, and this behavior is the lenders’ best protection.

RISK AND REQUIRED RATES OF RETURN

The expected cash flows generated by an asset together with its cost determine the expected rate of
return from investing in the asset. In the financial market, different securities have different risks,
and investors demand higher rates of return on securities with higher risk. As a result, investors
expect managers in a corporation to try to obtain higher rates of return from its investments in
commercial activities when the associated risks are greater for the shareholders.

PRESENT VALUE

In principle, shareholders can estimate the worth of the company’s investment in an asset by
comparing the investment to alternative investments in the financial market. A shareholder would
want to know how much it would cost now to buy a portfolio of securities with the same expected
future cash flows and the same risk as the asset. The cost of such a portfolio indicates the present
value (PV) of the asset to the shareholders. If the cost of the asset is less than its PV, the
investment is favorable for the shareholders.

In practice, a financial analyst estimates the PV of the asset by estimating the PV of each of its
expected future cash flows separately (using the method to be described in Section 2.4) and adding
up these PVs. Unless the total PV exceeds the cost of the asset, investment in the asset would not
increase the PV of the firm.
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EFFICIENCY OF THE FINANCIAL MARKET

In developed economies, financial markets are very competitive. Competition makes financial
markets efficient. The meaning of an efficient financial market is that the prices of securities
reflect all price-sensitive information as it becomes available to market participants. One result of
market efficiency is that management normally cannot expect to increase the value of the
corporation by raising funds in the financial market and then simply reinvesting the money back
into the financial market.

VALUE MAXIMIZATION

The way that management increases the value of the corporation is to raise funds at competitive
rates in an efficient financial market and then reinvest the funds in products and services that sell in
markets that are less competitive and where higher rates of return are obtainable. Managers must
seek profitable ventures in product markets where they can expect to enjoy some advantage over
competitors. Competitive advantage can derive from patents and technologies, superior research,
respected brands, established channels of distribution, superior locations, and economies of scale.
Value-maximizing investment requires the identification, analysis, and exploitation of such opportu-
nities for competitive advantage.

THE COST OF CAPITAL

When management selects investments it hopes will increase the value of the company, it must find
activities expected to earn a higher rate of return than the cost of capital. The costs of capital
include after-tax interest payments on debt and the level of dividends and capital gains that are
required to satisfy the shareholders. The cost of capital is a variable that depends upon the risk of
the investment. Therefore, an essential element in the search for value-maximizing investment is
estimation of the risks of different investments. Without risk estimation, management cannot
ascertain the cost of capital and would not know whether the rate of return expected from an
activity can justify the use of capital. For these reasons, part of this book concerns measuring risk
and the relationship between the cost of capital and risk.

DEFINITIONS

Cost of capital Cost of funds used by a company for investment.

Credit rating Classification of a company by a credit rating agency according to its likelihood of
defaulting on its obligations to creditors.

Efficient financial market A securities market in which prices rapidly reflect in an unbiased way
all price-sensitive information available to market participants.

Present value (PV) Value of an investment now as the cost of a comparable investment in the
financial market (calculated by multiplying the investment's expected after-tax cash income by
the appropriate discount factors).
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1-7 CORPORATE GOVERNANCE
AGENCY PROBLEMS

Corporate governance concerns management at board level and the agency relationship between
managers and owners.” In public companies managers are hired to act as agents for the owners,
who are the shareholders in the company. The essence of the resulting agency problem is the
potential for conflicts of interest between managers and shareholders. Opportunities for personal
empire building, excessive remuneration, overly generous stock options, and extravagant
perquisites abound. The problem is how to ensure that managers do not sequester the company's
assets in such ways. Quite a different agency problem is that managers interested in job security
often are more timid than shareholders (who can diversify away most of the risk) and fail to pursue
profitable, risky strategies that would be valuable for shareholders. Responsible corporate
governance and the existence of legal and regulatory structures that protect investors and lenders
explain many of the responsibilities and functions of financial managers.

CONTROL-ORIENTED FINANCE

Broadly speaking, there are two systems affecting the conduct of corporate governance that operate
in different countries: control-oriented finance and arm's length finance.®> Under control-oriented
finance, key investors such as large shareholders and bank lenders protect their own interests by
having representatives on the board influencing strategic decisions. Germany, France, and Japan
practice control-oriented corporate governance and finance characterized by a high concentration
of ownership and a relatively low importance for financial markets.

ARM’S LENGTH FINANCE

In contrast, the USA, the UK, and other countries with Anglo-Saxon legal traditions practice arm’s
length finance and governance in which ownership is dispersed between a large number of
individuals and institutions, and financial market performance is a significant influence on board-
level decision-making. With arm’s length finance, investors and lenders do not intervene in the
decision-making process as long as, for example, the company meets its debt payment obligations.
Some individual board members do not always see their duties in terms of safeguarding share-
holders’ interests, however. The most important legal right shareholders have is to vote on
particular corporate matters such as mergers, liquidations, and elections of directors. Voting
rights, however, are expensive to enforce and to exercise.

PROTECTION FOR SHAREHOLDERS

Dispersed ownership, large and liquid capital markets, an active market for corporate control
(mergers and acquisitions), and extensive legal protection for small shareholders characterize the

2 See M. Jensen and M. Meckling (1976) ‘‘Theory of the firm: Managerial behaviour, agency costs and ownership
structure,” Journal of Financial Economics, October, 305-360.

3 For an excellent summary of European corporate governance and related financing implications, see Chapter |
in A. Buckley, S. A. Ross, R. W. Westerfield, and J. F. Jaffe (1998) Corporate Finance Europe (Maidenhead, UK:
McGraw-Hill).
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UK and US arm'’s length financial systems. A strong unitary board led by a chairperson (who might
also be the Chief Executive Officer) governs a corporation in these countries. Banking relationships
must be at arm’s length, and thus bankers cannot sit on the boards of UK public limited liability
companies and US corporations. So, in the Anglo-Saxon framework the CFO has an even greater
professional responsibility for the interests of shareholders and debt holders.

The growing importance of stock markets and increasingly dispersed ownership of public companies
throughout the world underlie the increasing governmental interest in shareholder protection and
better standards of corporate governance. The regulatory frameworks already adopted in the USA
and the UK are increasingly the models for systems evolving in other countries. Financial managers
are the principal agents for compliance with these systems.

DEFINITIONS

Corporate governance Customs, rules, regulations and laws defining the way in which stake-
holders and their agents (managers) govern the company.

1-8  CONCLUSIONS

Professional financial management can assist operating managers to achieve the financial objectives
of the firm and report financial results to the owners, creditors, and employees. For this purpose,
the Chief Accountant’s department maintains the financial reporting and control system, and the
Treasurer's department raises and manages funds and maintains active relationships with institu-
tions in the financial community that are potential sources of capital.

The CFO draws upon the information, analysis, and advice of both financial departments in advising
the board of directors concerning such important issues as shareholder relations, dividend policy,
financial planning and policy, and major capital investments. The overriding responsibility of the
CFO is to increase the value of the firm to its shareholders while also protecting the legitimate
interests of debt holders, employees, and other essential stakeholders.

FURTHER READING

Chapter | in A. Buckley, S. A. Ross, R. W. Westerfield, and J. F. Jaffe (1998) Corporate Finance Europe
(Maidenhead, UK: McGraw-Hill).

Colin Mayer and Julian Franks (1988) “Corporate ownership and control in the UK, Germany and France,” Bank
of America Journal of Applied Corporate Finance, Vol. 9, No. 4, 30-45.

QUESTIONS AND PROBLEMS

| What are the major responsibilities of a company's CFO?

2 What kinds of competitive condition in the marketplace for the firm's products are most
likely to increase the wealth of shareholders?
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Why is maximizing the value of the firm not necessarily the same as maximizing the value
of the shareholders’ investment?

Should managers try to maximize market value of equity or to maximize the accounting
value of equity in the balance sheet? Why?

Describe the different methods of financing the firm and characteristics of the main sources
of finance.

Why might conflicts arise between shareholders and lenders?

What is your understanding of the relationship between risk and the cost of funds available
for investment by managers?

[f management thinks that it can increase shareholder wealth to the detriment of debt
holders, employees, or suppliers, is it duty bound to do so?

To what extent can senior managers justify becoming very wealthy by granting themselves
high salaries, bonuses, and stock options?



Fundamental Methods of
Financial Analysis

The engine of the financial market is the flow of funds from savings. People need to provide for their
retirement through investment in real property, investment plans, and pension funds. Once
retired, these savers need investment income to pay for consumption. They depend, at least in
part, on dividend income and realized capital gains from shares in companies in which they and
their pension funds invested. Shareholders expect the managers of their companies to invest at
rates of return commensurate with the risk of the investments. Managers can often obtain
abnormally high rates of return by investing in new products and operations that are more
efficient. By investing in such projects, managers add value for their shareholders.

Because savers can invest in the securities market for themselves, they expect their corporate
managers to find better investments elsewhere in commercial product markets. In order to add
any value for shareholders, these commercial investments must promise higher rates of return
than from simply investing in securities of other companies. Therefore, the securities market
represents the opportunity cost of capital, providing the benchmark rates for investment in
commercial projects.

Financial analysis involves estimating the value of the company's commercial investments by
comparing them with alternative investments in the securities market of equivalent risk. In
this chapter, we learn the fundamental methods of investment analysis used to appraise capital
projects.

TOPICS

Consequently, we cover the following:

what a rate of return is;

what risk is;

how to relate required rates of return to risk;
discounted cash flow and net value for shareholders;

precision discounting;

O O O O O 0

the internal rate of return;
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the present value of a perpetuity;
the present value of an annuity;
the loan balance method;

the value of growth;

O O O O O

why flexibility and choice have value.

2-1 WHAT IS A RATE OF RETURN?

Let us start with the basics. What is the distinction between a return and a rate of return? This
question is not as trivial as it seems.

RETURN

A return is simply an after-tax cash flow generated by an investment. For example, an investment in
a machine can generate after-tax cost savings in each of the several years of its operating life. These
after-tax savings are returns.

RATE OF RETURN

It is less easy to define the rate of return on the machine. The machine must be able to generate
returns that repay the original investment plus a surplus. In principle, the rate of return on the
machine is some average of the annual surplus per unit of investment. For example, the machine
might generate a rate of return of 20%. This means that in addition to repaying the investment, the
machine generates an annual surplus averaging 20% of the unrepaid balance of the funds invested.

ACCOUNTING RATE OF RETURN

Accountants like to measure surplus by subtracting annual depreciation to obtain a measure of
profit. In this way, they can calculate the rate of Return on Capital Employed (ROCE) or
Accounting Rate of Return (ARR). Unfortunately, the choice of depreciation method affects the
value of the ARR somewhat. Consequently, financial managers often prefer to use the internal rate
of return (IRR) discussed in Section 2-6. The IRR method has its weaknesses, but sensitivity to
depreciation methods is not one of them.'

HOLDING PERIOD RATE OF RETURN

Defining the rate of return on a security is easier. This is because a security's market prices enable us
to measure its returns one period at a time.

' For a rigorous comparison between the Accounting Rate of Return and the Internal Rate of Return, see John
A. Kay (1976) *'Accountants, too, could be happy in a golden age: The accountant's rate of profit and the internal
rate of return,” Oxford Economic Papers, Vol. 28, No. 3, 447-460.
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EXAMPLE 2.1

For example, a share's price at the end of a year was | 10 cents but only 100 cents at the beginning
of the year. The company paid a 2-cent dividend near the end of the year. The holding period
rate of return on the share for that year was:

Capital Gain 4 Dividend
Holding Period Rate of Return = apital Gain + Dividen

Initial Price
Pe — Py + Dy
Ri=——+——
' P
[10—100+2
= — "~ —0.12 12%
00 0 or %

This is the true holding period rate of return on the share for the year because it represents the
surplus per unit of investment. The surplus is the capital gain 100 — 100 cents plus the dividend
of 2 cents, and the investment clearly is the 100 cents invested at the beginning of the year.

DEFINITIONS

Accounting Rate of Return (ARR) Rate of return as accounting income divided by the book
value of all assets employed to generate the income.

Holding period rate of return Dividends and capital gain for the period divided by the
required investment at the beginning of the period.

Internal rate of return (IRR) Discount rate that would make the net present value for an
investment equal to zero.

Rate of return After-tax cash income and capital gain divided by the investment.
Return After-tax cash income and capital gain, if any.

Return on Capital Employed (ROCE) Accounting rate of return before interest changes on the
book value of all assets employed to generate the return.

Return on Investment (ROI) Accounting Rate of return net of interest on the book value of the
shareholders’ investment in the asset (excludes liabilities).

2-2 WHAT IS RISK?

Mathematicians and statisticians measure risk in terms of variation from the mean or expected
return, that is, "How wrong could our best estimate be?" Psychologists say that investors think of
risk as the probability of having to take an unacceptable loss. These two aspects of risk are closely
related.

PROBABILITY

Probability can measure the likelihood of an event in the future. For example, the most likely annual
rate of return on an investment might be in the range 9-10%. Suppose management expects the
probability of realizing a figure in this range to be three chances out of ten or 0.30. Rates of return
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Table 2.1 Probability distribution.

Range of rate of return Likelihood (chances out of 20) Probability* (%)
5-6 1 0.05
7-8 2 0.10
9-10 6 0.30
11-12 5 0.20
13-14 3 0.15
15-16 2 0.10
17-18 1 0.05
20 1.00

*The likelihood of 2 chances out of 20 is the probability 2/20 or 0.10. Figure 2.1 shows the probability
distribution graphically as a “histogram”.

below 9% and above 0% are less likely and diminish according to a probability distribution, as in
Table 2.1.

NORMAL PROBABILITY DISTRIBUTION

Figure 2.1 illustrates use of the Normal Probability Distribution to characterize the dispersion of
rates of return. Under this distribution, roughly 68% of all outcomes would fall within a range of
plus or minus one standard deviation from the average or mean. Suppose the mean is | 1% and the
standard deviation is 4%. The probability that the actual return would fall in the range 7-15%
would be a 68% (1| plus or minus 4%). Therefore, the statistician’s measure of risk can give a good
indication of how far actual returns might exceed or fall short of the mean or best estimate.

Because minimizing the standard deviation minimizes the probability of loss in the normal distribu-
tion, the standard deviation is a very useful measure of risk in financial analysis.”

PORTFOLIO DIVERSIFICATION OF RISK

The standard deviation of the rate of return on an individual investment usually overstates its actual
risk because diversification can reduce the risk. Diversification means holding a portfolio of many
different investments. Portfolio theory shows how diversification reduces risk.> Chapter 12 tells
more of portfolio theory, but all we need to know at this stage is that:

l. Shareholders reduce risk by holding many different investments in a portfolio. Less-than-
perfect correlation between the rates of return on the securities in a portfolio reduces
the portfolio’s risk.

2 Because prices are nonnegative and returns cannot be less than — 100%, the normal distribution is increasingly
inaccurate with larger standard deviations. The lognormal distribution provides a better representation of
probability for this application.

3 For the seminal text, see Harry M. Markowitz (1959) Portfolio Selection: Efficient Diversification of Investments
(New York: John Wiley & Sons).
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Value of normal probability
function

4 4
Standard deviations
Figure 2.1 Normal probability distribution.
2. Efficient diversification eliminates diversifiable risk.
3. Diversification cannot eliminate systematic risk or market risk. A very large portfolio of

stocks resembles the stock market as a whole, and thus its risk becomes the same as the
risk of the market.

Portfolio theory suggests that diversified investors would not worry about diversifiable risk because
an efficiently diversified portfolio eliminates this risk. They worry about the remaining systematic
risk, however. Investors need a reward for systematic risk because they have the alternative of
investing in safe short-term Government securities.

DEFINITIONS
Diversifiable risk Risk eliminated in a well-diversified portfolio.

Diversification Reduction of a portfolio’s risk by holding a collection of assets having returns
that are not perfectly positively correlated.

Market risk Risk that portfolio diversification cannot eliminate.

Normal probability distribution Symmetric bell-shaped probability distribution completely
defined by its mean and standard deviation.

Portfolio Collection of investments in financial securities and other assets.
Probability distribution The probabilities associated with the set of possible outcomes.

Risk Probability of an unacceptable loss. In portfolio theory, the standard deviation of holding
period returns.
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Standard deviation Square root of the variance.
Systematic risk See Market Risk.

Variance Mean squared deviation.

2-3  HOW TO RELATE REQUIRED RATES OF
RETURN TO RISK

OPPORTUNITY COSTS

Alternative investment in financial securities represents the opportunity cost of investing in capital
projects. So, a manager needs the expected return on a proposed new project to be at least as
great as on an equivalent investment in financial securities. To be equivalent, the securities must
have the same systematic risk as the project. By systematic risk, we mean the risk that a
shareholder cannot eliminate by diversifying his or her portfolio of securities.

EXPECTED RATES OF RETURN

Figure 2.2 shows the relationship supposed to exist between expected rates of return on securities
and their systematic risk. The systematic risk on the horizontal axis determines the expected rate
of return on the vertical axis. The line begins on the far left with the risk-free rate Re on short-
term Treasury bills. Moving to the right, the line slopes upward to the stock market index at
point M, and beyond to even greater risk. Individual companies’ securities lie on the line on both
sides of M.

ER) 4

E(R,,)

Expected rate of return

1.00 B

Figure 2.2 The Securities Market Line (SML) relating expected returns E(R) to systematic risk
(beta).
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BETA AND SYSTEMATIC RISK

As will be explained in Chapter 12, the beta factor on the horizontal axis measures the systematic
risk. Note that the beta factor for the market index at M equals 1.00. The beta factor scales the
risk of the market index. For example, if the beta value for an investment equals 2.00, then the
investment is twice as risky as the market index and lies to the right of M.

RISK PREMIUM ON THE MARKET

The large triangle in the figure indicates the slope of the line. The base of the triangle is of length
beta= 1.00. The height of the triangle is the difference E(Ry) — Rr between the expected rate of
return E(Ry) on the market index at M and the risk-free rate Rr. We obtain the slope of the line
by dividing the height of the triangle by its base:

E(Ruy) — Re
M) T E(Ry) — R
.00 (Ru) = Re

The slope of the Securities Market Line represents the risk premium on the Market Portfolio.

CAPITAL ASSET PRICING MODEL

So, the equation for the Securities Market Line is:

Expected Rate of Return = Intercept + Beta x Slope
E(R) = Re + B[E(Ru) — R]

This equation is the Capital Asset Pricing Model (CAPM).* The CAPM is easy to use.

EXAMPLE 2.2

Suppose, for example, management considers investment in a new product with beta equal to
[.50. Suppose also that the 90-day Treasury bill rate is 5%, and the expected risk premium on
the market index is 8%. Then we have simply:

E(R) =5+ 1.50 x 8 = 17%

Chapter |3 explains how to measure asset betas. The shareholders’ required rate of return
determined in this way is the discount rate that we shall use in the discounted cash flow method.

* The Nobel Prize-winning paper on this subject is, William F. Sharpe (1964) “A theory of market equilibrium
under conditions of risk,” Journal of Finance, Vol. 19, No. 3 (September), 425-442.
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OPPORTUNITY COST OF CAPITAL

The Securities Market Line provides the benchmark for managers investing in capital projects. If
they cannot find commercial investments that would lie above the Securities Market Line, they
cannot add any value for shareholders. They might as well pay the funds out as dividends and let
the shareholders invest for themselves on the Securities Market Line. Therefore, the expected
rates of return on this line represent the securities market opportunity cost of capital for
investment by the firm. We use the opportunity costs on the Securities Market Line as the
discount rates in the calculation of a project’s net present value.

DEFINITIONS

Beta factor A measure of the market risk of an asset. The factor by which mean returns on the
asset reflect returns on the market portfolio.

Capital Asset Pricing Model (CAPM) Linear model attempting to explain the expected return
on a risky asset in terms of the risk-free rate, its Beta factor (market risk) and the risk premium
on the market portfolio.

Expected rate of return Probability-weighted average of all possible outcomes for the rate of
return.

Market portfolio Portfolio of all risky assets.

Opportunity cost of capital Return forgone when investing in a project instead of the
securities market.

Risk premium on the market portfolio Extra return necessary to persuade investors to invest
in the market portfolio.

Systematic risk  Risk that cannot be eliminated by portfolio diversification.

2-4  DISCOUNTED CASH FLOW AND NET VALUE
FOR SHAREHOLDERS

TIME VALUE OF MONEY

The expected rate of return for a capital investment obtained from the Securities Market Line
represents the risk-adjusted time value of money for the investment's cash flows.

EXAMPLE 23

For example, suppose that the expected rate of return E(R) for a return of €110 received after
one year is 10%. It should be clear that this requires an investment of €100 in the securities
market now: 100 x (1 + 0.10) = €110.
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FUTURE VALUE OF A CASH FLOW

Thus, the future value (FV) of the €100 is €110, and the present value (PV) of the €110 is €100.
In symbols the above becomes:

PV[I +E(R)]' = FV,

It follows that we must invest € 100 now in the securities market at 10% to generate €121 two years
from now:

100 x (I +0.10)* = €121
That is,”
PV[I + E(R)]* = FV,

Here we see the effect of the compounding of reinvested returns. Failing to reinvest would leave us
with only €120 rather than €121.

PRESENT VALUE OF A CASH FLOW

Suppose now that we will receive only €100 in two years time. What PV must we invest at 10% to
give this cash flow two years hence?

PV(1 40.10)? = €100

Therefore,

100
PV=—— = €8).64
(1+0.10)2

We would have to invest just €82.64 at 0% compounded to have €100 in two years time. In other
words, the PV of €100 two years later is only €82.64 if the expected rate of return on securities
of equivalent risk is 10%.

DISCOUNT FACTOR

Using symbols, the present value of | euro received in t years is the discount factor:

|
|+ [ER))

We obtain the PV of a future cash flow simply by multiplying it by its discount factor.

DISCOUNT RATE

The rate E(R) used in the formula is the discount rate. PV tables found at the back of finance
textbooks, including this one, tabulate discount factors. Frankly, you can find discount factors more
easily and more accurately with the above formula than by copying them out of the tables.

® This widely used equation is not strictly true when the expected returns are uncertain. For example, spot and
forward rates of interest in the Government bond market usually are virtually certain. The expected returns
used as discount rates for project cash flows, however, are subject to uncertainty. The effect has not been suffi-
cient to persuade practitioners to use a more elaborate formula.
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More generally, if the discount rate changes in each future period, the discount factor becomes:

|
[+ ERDIT+ERy)] - [1 + E(Ry)]

PRESENT VALUE OF A PROJECT

Typically, a firm invests in projects that have after-tax cash income each year for perhaps many
future years. One must multiply each such future cash flow by its discount factor before adding it
to the rest. The resulting sum of PVs is the present value of the project.®

NET PRESENT VALUE OF A PROJECT

If we subtract the PV of the project’s investment cash flows from the PV of its income cash flows, we
obtain the project’s net present value (NPV). The NPV tells us something very important,
whether or not the project is worth more than it costs. Furthermore, it gives us an estimate of
how much value the project would add for shareholders.

NET PRESENT VALUE RULE

Therefore, we have the so-called net present value rule: management should invest only in projects
that have positive NPVs. (Chapter 6 gives some exceptions to this rule.) The net present value rule
is quite easy to implement, as demonstrated in Example 2.4.

EXAMPLE 24

Netron International is a leading European Internet products company considering investing
€12 million in a new product. Management expects the product to generate incremental after-
tax cash flows of €5 million each year for five years, starting in one year's time. The company’s
finance director estimates that the product’s asset beta equals .50 and that the Treasury bill
rate will be 5% during the life of the product. From the Securities Market Line, he calculates
that the required rate of return for the product would be 17% (as in Example 2-2). Table 2.2
gives the forecasts of the incremental after-tax cash flows for the product and their PVs.

Row |  of Table 2.2 shows the investment of €12 million in the Year O column signifying
immediate investment.

Row 2 shows the annual cash flow of €5 million beginning at the end of Year |.

Row 3  contains the discount factor at 7% for each future year.

Row 4  gives the PV of each cash flow obtained by multiplying the cash flows in Row 2 by the
corresponding discount factors in Row 3.

Row 5  shows the PV of the product as at Year O, obtained by summing the PVs in Row 4 of the
cash income in Years | to 5.

é Discounted cash flow was already being used to value projects in the UK coal industry in the 19th century.
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Table 2.2 Net present value of the new Internet product (million euro).

Year Ending

0 1 2 3 4 5
1 Investment —12
2 Incremental cash income 5 5 5 5 5
3 Discount factor at 17% 1.0000 0.8547 0.7305 0.6244 0.5337 0.4561
4 Present values —12.00 4.27 3.65 3.12 2.67 2.28
5 Present value of product 16.00
6  Present value of investment —12.00
7  Net present value 4.00

4.00

Row 6  contains the PV of the investment of € |2 million required for the product (as in Row I).

Row 7 gives the NPV for the new product, found simply by subtracting the PV of the
investment in Row 6 from the PV of the product s cash income in Row 5.

The Finance Director felt that the NPV for the product was sufficiently large to consider
proposing the project to the board. It would add approximately €4 million of net value for share-
holders, and the product evidently earns a higher rate of return than the 17% discount rate.

DEFINITIONS

Compounding Earning further returns on reinvested returns.

Discount factor Sum of money invested today that would compound to one unit of the same
currency at a specified future date if invested at the appropriate rate of interest or required
rate of return.

Discount rate Required rate of return used in the calculation of a discount factor.

Future value (FV) Value obtainable from investing a given sum of money for a specified number
of years at the required compound rate of return.

Net present value (NPV) Difference between the present value of a project’s expected after-
tax operating cash flows and the present value of its expected after-tax investment expenditures.

Net present value rule Rule suggesting that investment in a project should take place if its net
present value (NPV) is greater than zero because the project would contribute net positive
value for shareholders.

Present value (PV) Value of an investment now as the cost of a comparable investment in the
financial market (calculated by multiplying the investment's after-tax cash income by the
appropriate discount factors.

Time value of money Rate of return obtainable from comparable alternative investment in the
financial market.
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2-5 PRECISION DISCOUNTING

In big corporate transactions with banks, precision discounting is “‘the name of the game.”” We need
to know how to discount cash flows to the very day.

INTRA-YEAR DISCOUNTING

You can use the annual rate to discount cash flows that occur at points of time within years as well as
beyond.

SIMPLE VERSUS EFFECTIVE INTEREST RATES

Let R be the equivalent annual rate and rq be the corresponding quarterly rate. For both to give the
same return at the end of one year, we must have:

(I+R) = (1 +ry*
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CONTINUOUSLY COMPOUNDED RATES

If Ry is the simple rate when there are m interest payments per year, then:

U+@=O+&Y

m
This formula holds for any payment frequency m, whether it is quarterly, monthly, daily, or
continuous (M goes to infinity).

When we let the number m of payments in the above formula go to infinity R,, — r compounded
continuously. Mathematically the annual rate R that is equivalent to compounding continuously at
the rate r is:

(I+R)=¢"
where e is Euler’s constant 2.71828.

With continuous compounding, the future value FV of an investment | paying the continuously
compounded rate r for t years is:

FV = PVe™

EXAMPLE 2.7

For example, if the continuously compounded rate is 5%, then after two years €100 will have
compounded to:

FV = €100 x 2.71828%%%2 — €0.5|7

CONTINUOUS DISCOUNTING
Solving for the present value PV, we have:

FV
PV=—=FVe "
e/’t
Suppose we want to know the present value of €110 paid two years from now. If the continuously
compounded rate is 5%, the present value is:

10

= 5= gag00sa = | 10X 271828700 = €99.53

%

We encounter continuous compounding in the context of financial options pricing.

DEFINITIONS

Effective rate of interest Annualized rate of interest reflecting reinvestment of intra-year
interest payments.

Simple rate of interest Annualized rate of interest reflecting merely the sum of intra-year
interest payments without reinvestment.
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2-6 THE INTERNAL RATE OF RETURN

Senior managers like to know the rate of return that a capital project earns on its investment. They
attempt to estimate a project’s rate of return by calculating its internal rate of return.

INTERNAL RATE OF RETURN

The internal rate of return (IRR) is the discount rate that forces the NPV of the project to zero. It
really answers the question as to how high the shareholders’ required rate of return for the
project would have to be to make the project just break even.

Figure 2.3 illustrates the relationship between the NPV and different discount rates for the capital
project in Example 2.4. On the horizontal axis, we see discount rates ranging from O to 60%. The
NPV on the vertical axis corresponds to each of the discount rates on the horizontal axis. The
shape of the NPV curve in the figure is typical of a simple project but can be radically different in
some cases, depending on the way in which the cash flows change over time. Point A indicates the
NPV of the project at the 17% rate used in Example 2.4. The IRR is the discount rate at which the
NPV equals zero, so the point where the curve crosses the horizontal axis (at just over 30%)
identifies the IRR in the figure.

If the project’s NPV is greater than zero, we normally find that its IRR is greater than its required
rate of return. Chapter 6 discusses exceptions to this rule. There is no formula for finding the
value of the IRR. We have to calculate the IRR using a procedure.

14.0
12.0
10.0
8.0
6.0

4.0

Net present value

2.0

0.0

20+ Discount rate (%)

-6.0 -

Figure 2.3 NPV versus discount rates for Example 2.4.
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CALCULATING THE INTERNAL RATE OF RETURN

Calculation of the IRR requires a process of trial and error as follows:
[ Guess a moderately high discount rate that makes the NPV negative.

Guess a moderately low discount rate that makes the NPV positive.

2
3. Interpolate.
4

Use the interpolated value as the next guess and repeat. Keep repeating until the
successive changes in the calculated IRR are sufficiently small to satisfy the accuracy
required.
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This interpolation is the straight line joining Points A and B in the figure. The straight
line crosses the horizontal axis at 35%. Because the NPV line is not straight, the actual
value of the IRR is less than the interpolated value.

4. If we repeat this process several times, we find that the interpolated IRR settles down
to 30.77%.

The IRR function in any popular spreadsheet software package also obtains this result. Now that you
understand the interpolation process by which the software gets the solution, you can use your
computer, rather than doing this tedious task manually.

In order for this practice to work well, the IRR must be a good approximation to the project’s true
rate of return. In addition, the hurdle rate must equal the shareholders’ required rate of return as
found on the securities market line. Chapter 6 reveals when the IRR provides a good approximation
to the rate of return and when it does not.

DEFINITIONS

Internal rate of return (IRR) Discount rate that would make the net present value for an
investment equal to zero.

2-7 THE PRESENT VALUE OF A PERPETUITY

A perpetuity is an equal sum of money paid in each period for ever. Examples of perpetuities
are Government securities called Consols that pay a fixed payment of interest every vyear,
for ever.

EXAMPLE 2.9

The following is an example of the income from a perpetuity contracted now and paying | euro
per year for ever:

Year 0 | 2 3 4 5 6 7

Perpetuity 0 | | | | | | |

Note that the first payment comes one period after the start of the perpetuity contract. The PV
of the annuity of € per year discounted at the rate R is just:

| [ |
TR EDA LR

Ap =

This is the sum of an infinite geometric series, which has an exact solution. The solution is simply:

|
AR:E
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Perpetuities are easy to value. Just divide the annual cash flow by the discount rate R expressed as a
decimal fraction.

EXAMPLE 2.10

For example, what is the PV of a €100 annual payment received as a perpetuity for ever and
discounted at 10%!?

|
PV =Agr x 100 = (m> x 100 =10 x 100 = £€1,000

To see why this is so, consider the answer to the following question. If the interest rate R is [0%,
how much income would | receive every year from a perpetuity costing €1,000? The answer
obviously is €100:

R x 1000 = 0.10 x 1000 = €100 per year

DEFINITION

Perpetuity Equal sum of money paid in each period for ever.

2-8§ THE PRESENT VALUE OF AN ANNUITY

An annuity is a sequence of equal cash flows paid each period for a specified number of periods. The
payments on loan contracts, mortgages, and leases often are annuities. So, it will be useful to have
an efficient method of determining the value of an annuity. Of course, we could just discount the
cash flows the usual way; but because annuity cash flows are all equal, we can exploit a short cut. In
order to obtain the value of an annuity, we need to know just three things: the cash flow, the life
of the annuity, and the discount rate.

EXAMPLE 2.11

To see how the short cut works, consider the example in Table 2.3 concerning a five-year annuity
of just | euro per year.

Column |  of the table indicates the 5 annual payment periods.
Column 2 shows the equal annual payment of | euro each starting at the end of the first year.

Column 3 contains the discount factors at 10% for each year. At the bottom of the column, we
have the sum of the five discount factors.

Column 4 shows the present value of each annuity payment obtained by multiplying the annuity
payment in Column 2 by its corresponding discount factor in Column 3. At the
bottom of the column, we have the sum of all the PVs. This sum is the PV of the
annuity.
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Table 2.3 Five-year annuity of 1 euro per year.

Year ending Annuity payments Discount factors (10%) Present values

M @) 3) “4)

1 1 0.9091 0.90909

2 1 0.8264 0.82645

3 1 0.7513 0.75131

4 1 0.6830 0.68301

5 1 0.6209 0.62092

3.7907 3.7907

ANNUITY FACTOR

Unsurprisingly, the sum of all the discount factors at the bottom of Column 3 equals the PV of the
annuity at the bottom of Column 4. The reason is that the payments are only | euro per year. The
sum of all the discount factors equals the annuity factor.

We could have found the PV of this annuity by just multiplying the annuity factor by | euro. In this
way, we can find the PV of any equal annual payment C by multiplying it by the annuity factor:

PV:CXAN’R

where C represents one of the equal payments, and Ay r is the annuity factor for N periods when the
discount rate is R per period.

In Table 2.3, this short cut could have eliminated five multiplications. We can also eliminate the
addition of the discount factors because Annuity Tables in the back of all finance texts, including
this one, tabulate these values. Actually, it is easier and more accurate to calculate an annuity
factor than to copy it from the tables, using the following formula:

n =g

In this formula, we just calculate the final discount factor at time N, subtract it from | and then
divide the result by the discount rate, expressed as a decimal fraction. If you learn these simple
operations, you can remember the formula.”

EXAMPLE 2.12

Table 2.2 calculated the PV to be €16 million at 17% in Example 2.1. As the project cash flows
were really an annuity (€5 million per year for 5 years), we could have used the annuity factor
to get the same result.

7 The annuity formula reflects that an annuity is just the difference between two perpetuities. The first perpe-
tuity begins in the next period. From this subtract the perpetuity beginning N periods later. The remainder is
the desired annuity. The PV of the first perpetuity is | /R. The PV of the second perpetuity beginning N periods
later is (1/R) /(1 + R)N. The difference between these two PVs gives the annuity formula.
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| |
A5,0.|7 :m [| —m}
=3.1993
PV =C x ANr
=5X3.1993 = €16 million

Whenever you encounter fixed annual payments as in bonds, loans, mortgages, and leasing
contracts, “think annuity.” Recognizing an annuity when you see one puts the power of the
annuity method at your disposal. Example 2.13 demonstrates a very useful application of the
annuity method.

EXAMPLE 2.13

A bank offers you a five-year loan of €10,000 at 10% interest, compounded annually. The loan
contract requires five equal annual payments to the bank. These payments incorporate both
interest and repayments of the loan, beginning one year after the bank advances the € 10,000.
How much should the annual payment be if the bank really is charging 10% interest?

There are five equal annual payments, so you should recognize that this is a five-year annuity at
10%. The following formula gives the required value for the annuity factor:

s =g~y

! |
:m{' ~p +o.|o)5] =3.7908

We also need to recognize that the PV to the bank of the five equal payments must equal the
€ 10,000 that they are willing to lend now:

PV =C x AN,R
10,000 = C x 3.7908

So, the equal annual instalments that you must pay the bank would be:

C =10,000/3.7908 = €2, 637.97 per year

Of course, the five equal instalments add up to more than €10,000 because they include
compound interest.

DEFINITIONS
Annuity Investment generating equal cash flows each period for a specified number of periods.

Annuity factor PV of one unit of currency paid in each of a specified number of periods. Equals
the sum of the corresponding discount factors.
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2-9 THE LOAN BALANCE METHOD

In Example 2.13, we were able to use the annuity method to ascertain the five equal payments
required from a bank on a €10,000 loan at an interest rate of 10% compounded annually. We
might need to know (for tax reasons) how much of each annual instalment is interest and how
much of it reduces the outstanding balance owed to the bank. We can determine the annual
interest and repayments on any loan (regardless of whether or not the annual payments are an
annuity) using the loan balance method.

The loan balance method recognizes that an instalment is a combined payment of interest and part
repayment of the loan. When the bank receives an instalment, it takes the interest owed on the
previous loan balance and uses the remainder to reduce the balance owed. In the following period,
the interest payable on the smaller balance is less and the part repayment is correspondingly
greater.

EXAMPLE 2.14

Table 2.4 shows the calculation used in the loan balance method.

The rows in Table 2.4 correspond to the timing of the relevant cash flows. The columns show
timing, instalments, interest payments, repayments, and the resulting loan balance at the end of
each period.

Row 0 contains the initial balance of €10,000 on the loan.

Row |  shows the first instalment of €2,637.97. From this, we deduct € 1,000 interest in the
third column, leaving a repayment of €1,637.97 in the fourth column. This repayment
reduces the loan balance in the final column from € 10,000 to €8,362.03.

Row 2 shows the loan balance reduced to €8,362.03, and the interest at 10% reduced to
€836.20. This lower amount of interest permits a larger loan repayment of
€1,801.77. Therefore, the balance of the loan in the final column is now only €6,560.25.

Table 2.4 The loan balance method.

Year ending Instalment Interest Repayment Loan balance
0 10,000

1 2,637.97 1,000 1,637.97 8,362.03

2 2,637.97 836.20 1,801.77 6,560.25

3 2,637.97 656.03 1,981.95 4,578.30

4 2,637.97 457.83 2,180.14 2,398.16

5 2,637.97 239.82 2,398.16 0.00

Implementing this repetitive procedure on a spreadsheet is easy. An advantage of the loan balance
method is that you can see the actual interest and repayments. This facilitates claiming tax
deductions for the interest payments.

Note that the equal annual payment of €2,637.97 obtained using the annuity factor is exactly the
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right annual instalment to cover the compound interest and loan repayments in Table 2.4. What the
annuity formula cannot do is tell us the amounts of money paid as interest. For that, we need the
loan balance method.

Furthermore, we can use the loan balance method with any payment schedule. The instalments do
not have to be an annuity. So, we can use the loan balance method to calculate the PV of the
payment schedule. The PV equals the initial loan balance that leaves a zero balance after the final
payment.

DEFINITION

Loan balance method Alternative method of obtaining the present value of a schedule of
payments or cash flow. The present value is the initial balance of the equivalent loan leaving a
zero balance after the final payment.

2-10 THE VALUE OF GROWTH

Let us now consider a perpetual cash flow that grows (or declines) for ever. An example would be a
share price equal to the PV of a steadily growing stream of expected dividends. What would be the
PV of such a perpetual cash flow if you expect it to grow at a constant compound rate of growth G?

C G G
PVo =
°T (¥R +(| +R)2+(I +R)3+
where
Cr = Co(!l +G)t.
Thus,

by = 1 +6)  G(1+6)* Co(l+6)°
°T (¥R (I +R)? (I FR)

This is the sum of an infinite geometric series. If G is less than R, the sum is less than infinity. The sum

equals the PV:
PVp = ———= (G <R)

This equation is the well-known Gordon—Williams formula frequently used to discount expected
dividends to value a company'’s shares.

2-11 WHY FLEXIBILITY AND CHOICE HAVE VALUE
PROJECT FLEXIBILITY AND REAL OPTIONS

The discounted cash flow method treats capital projects as if they were investments in securities

such as bonds. Unlike a capital project, you usually cannot change a bond before it matures.®

8 An exception is the convertible bond. A convertible bond permits the bondholder to exchange the bond for a
specified number of shares in the company issuing the convertible bond.
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The potential to improve an existing project in response to changes in the business environment is
valuable. Therefore, conventional discounted cash flow analysis does not permit estimating the
full value of a project. Opportunities to adapt real investments to changing circumstances are real
options.

EXAMPLE 2.15

Consider the example of a company creating an opportunity to invest in a new product in two
years' time by engaging in research and development now. If the market is very competitive,
the NPV need not still be positive after two years. Suppose that management expects that
potential competition could make the NPV fall to zero on average. Is it worth continuing with
the R&D?

For example, suppose that the probability is 0.5 that the NPV will be €10 million and 0.5 that it
will be minus — €10 million. The expected NPV would appear to be equal to zero:

0.5 % 10m+0.5 % (=10m) =0
One might be tempted to stop “wasting’ money on the R&D immediately.

This conclusion would be wrong because it ignores the fact that management has a choice.
Nothing forces management to invest in the project if the NPV becomes negative. If it rejects
the investment when the time comes, the NPV will be zero instead of negative. Therefore, the
correct analysis is:

0.5 % 10m 4 0.5 x 0 = €5 million

Obviously, being able to make the choice is valuable, and the expected value of this real option is
€5 million. So, it would be worth continuing to spend on the R&D as long as the additional
expenditure (including compound interest) is less than the €5 million by that time.

RISK INCREASES THE VALUE OF A REAL OPTION

Now suppose the business environment in our example becomes twice as risky and uncertain.
Management now thinks that the NPV on the new product could be either +20 million or — €20
million, each with equal probability of 0.5. Management will not invest if the NPV becomes
negative, so the analysis is:

0.5 x20m + 0.5 x 0 = €10 million

Doubling the risk has doubled the value of this real option, and thus spending more on the R&D is
justifiable.

Can this be right? Yes! The reason is that management does not have to invest on the downside, and
the upside risk works entirely in the company's favor. If the future investment is optional, the
more risk the better. That risk increases the value of options is a known fact in the traded financial
options markets. We will have much more to say about what affects the value of an option and
how to calculate its NPV.
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DEFINITION

Real option Right to make favorable future choices regarding real asset investments. More
precisely, a real option is an opportunity for voluntary future investment in a nonfinancial asset
when at least a part of the required investment expenditure is certain or, alternatively, when at
least a part of the required investment expenditure is not perfectly positively correlated with
the project’s present value.

2-12 CONCLUSIONS

In order to add any value for shareholders, managers must find commercial investments that
promise a higher rate of return than the alternative of simply investing in the securities market.
Therefore, the shareholders’ required rate of return for the company's commercial investments
equals the rate of return expected from alternative investment in securities with equivalent risk.

Financial analysis involves comparing corporate capital investments with equivalent investments in
the securities market. We have shown ways to use discounted cash flow methodology to make this
comparison. We have also considered briefly the additional value that real options can add to
projects. In subsequent chapters, we shall show how to implement these fundamentals.

FURTHER READING

Simon Benninga (2000) Financial Modeling, 2nd edn (London, UK: The MIT Press).

QUESTIONS AND PROBLEMS

| A company bought a machine two years ago for €100,000. The machine’s accounting
depreciation is €20,000 per year. The machine's second-hand market value currently is
only €55,000. The expected second-hand market value one year from now is €40,000.
The expected after-tax profit attributable to the machine in the coming year is €25,000.

(@) What is the expected ARR on the machine for the coming year?
(b) What is the expected true rate of return (after-tax cash income divided by the
investment) on the machine in the coming year?

2 The following table lists different cash flows that management believes a project might
earn in the fifth year of its life. Listed also in the table is management's estimate of the
probability associated with each of the alternative possible cash flows the project might
generate in that year.
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Cash flow Probability
20 0.04
175 0.06
15 0.12
12.5 0.18
10 0.20
7.5 0.18
5 0.12
2.5 0.06
0 0.04
@) What is the expected cash flow in Year 5¢
(b) Each of the possible cash flows is different from the expected cash flow. If we

square each of the differences from the expected cash flow and calculate the
probability-weighted average of these squared differences, we obtain the
variance of the cash flow. Calculate the variance of the Year 5 cash flow.

(0) The standard deviation is the square root of the variance. Calculate the standard
deviation of the Year 5 cash flow.

The Securities Market Line gives the opportunity cost of investing in capital projects.
Management considers investing in a capital project with an estimated beta value of only
0.50. The expected risk-free rate during the life of the project is 5%, and the expected
market risk premium is 6%.

@) What is the value of the project’s risk premium?
(b) What is the minimum acceptable rate of return on the project?
) Suppose that the revised estimate for the project’s beta is 1.20. What would be

the revised minimum acceptable rate of return for the project?

The table below gives the expected after-tax cash flows for a capital project. If the
Securities Market Line indicates the opportunity cost of capital for this project is only
109%, what is the project's NPV?

End of year
0 1 2 3 4
—10,000 2,000 3,000 4,000 5,000

An investment of €1,000 is to return an expected €1,150 in |.5 years' time. The
opportunity cost of capital is 15%.

@) What is the NPV of this investment?
(b) What annual rate of return does the investment earn?

An investment of €1,000 will return €1,025 in 0.25 years' time. The required rate of
return on the investment is 10% per year.

@) What is the NPV of this investment?
(b) What annualised rate of return does the investment earn?
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A loan requires quarterly interest payments of |.25 cents for each euro borrowed. That is,
the interest rate on the loan is “'5% per year compounded quarterly.”

(@) What is the effective annual rate of interest payable on the loan?
(b) If the rate quoted is 5% per year compounded continuously instead, what would
be the effective annual rate of interest on the loan?

Calculate the IRR on the project in Problem 4.

Your bank offers you a five-year loan of €10,000 at 8% interest. The loan contract requires
five equal annual payments. Each of these annual instalments includes interest and
repayment of principal and is payable at the end of the year.

(@) How much is the instalment?
(b) How much of each instalment represents interest and how much goes to repaying
the principal of the loan?

[Hint: Use the loan balance method. ]

An investment requires €90,000 and its expected cash flow is €10,000 per year in
perpetuity. The opportunity cost of capital for the investment is 10%.

(@) What is the PV of the investment, and what is its NPV?

(b) If the expected growth rate of the cash flow is 5% per year, what are the PV and
the NPV of the investment?

(0 Suppose the expected life of the income is only 10 years, and will not grow at all.

What are the PV and the NPV of the investment?

The XTRON product requires a €| million investment in one year's time if management
should decide to launch the product. The project sponsor thinks that the NPV will be
€200,000, but the probability is 20% that the NPV will be —€ 100,000 instead. How
much value can management expect this investment to add for shareholders at that time?



An Introduction to
Corporate Debt and
Equity

Company financing falls into two broad categories, equity and debt. Equity is the owners’ initial
and subsequent investment in the company. Ordinary shares (common stocks) are securities
certifying the proportionate ownership of the company by each shareholder. Retained earnings,
which are after-tax profits reinvested in the company, increase the owners' collective stake in the
company. The issuance and sale of additional shares provide more equity capital for long-term
growth.

Debt consists mainly of various forms of short-term and long-term borrowing. Banks provide mostly
short-term debt. Long-term debt repayable after say 10 years is obtainable by issuing corporate
bonds to institutions such as insurance companies. Interest rates on the debt can be either fixed or
floating (variable). Floating rates change in response to changes in a relevant index of prevailing
market rates of interest.

Companies can deduct interest payments from taxable income, thereby saving taxes. They cannot
deduct dividends paid to their shareholders, however.

A company can choose not to pay a dividend to its equity shareholders, but risks their displeasure if
it reduces dividends. The company is contractually obliged to pay agreed interest and repayments
on debt, however. Failing to do so can lead to bankruptcy.

TOPICS

In this chapter we discuss how to value debt and equity securities. We also introduce the concept of
financial options because most securities incorporate valuable options. The themes introduced in
this chapter continue in subsequent chapters:

O how much an investor should pay for a corporate bond;

how much an investor should pay for shares in a company’s equity;
how limited liability affects the relative values of equity and debt;
executive stock options;

equity warrants;

other corporate securities;

O O O O O O

traded equity options.
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3-1 HOW MUCH SHOULD AN INVESTOR PAY FOR
A CORPORATE BOND?

For both companies and their investors the correct valuation of securities is a matter of the utmost
importance.

SECURITIES

A security is a certificate granting the security holder a legal claim on a company. Therefore, the
value of the security depends upon the worth of the cash flow or assets to which the security
grants a defined claim.

CORPORATE BONDS

For example, outstanding bonds represent a part of the debt of many companies. The holder of a
corporate bond has a legal right to prompt payment of contractually agreed interest payments and
repayments on the bond. The bond indenture specifies a payment schedule enforced by trustees
acting on behalf of the bondholders. A company failing to pay on time is in default on its
obligations to bondholders, who then have a high-priority claim on any remaining assets in the
company.

VALUING A CORPORATE BOND

The value of a risk-free corporate bond would equal the present value (PV) of its interest and
repayment cash flow discounted at the risk-free rate of interest. Unlike some government bonds,
corporate bonds are not risk-free, however. The actual market price of a corporate bond depends
on such factors as the credit risk of the particular corporate borrower and how easily bondholders
can resell the bond in the financial market. Consequently, discount rates for corporate bonds
exceed the risk-free rate by a spread of up to several percent depending on the credit rating of the
issuer.

A corporate bond certifies that the company issuing the bond owes money to the bondholder. The
amount owed, shown on the face of the bond, is the bond's face value (par value). Also indicated
on the face of the bond is its maturity. The maturity is the final date for repayment of the bond.'
The bond certificate also specifies the interest payments, called coupons. Typically, coupon
payments occur every six months until the bond matures. Therefore, the value of a bond must
equal the PV of the coupons and of the eventual repayment of its face value:

Bond Value Now = [Present Value of Coupons]+ Present Value of Face Value

_ q &) C3 N Bn
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"In practice, companies redeem their bonds by making regular payments to the bond's sinking fund operated by
the trustees for the bondholders. The trustees use the cash to buy back the bonds in the bond market or directly
from the bondholders. In the latter case, bondholders, chosen by lottery, are obliged to accept face value for
their bonds.
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Because the issuer of the bond pays the coupons twice yearly, we value the bond using six-monthly
periods. Consequently, the number N of six-monthly periods to maturity in the formula equals
twice the number of years before the bond matures.”

EXAMPLE 3.1

For example, a corporate bond with exactly five years left to maturity pays interest at [0% of face
value. This implies that if the face value equals €100, the bond pays two coupons per year of
€5 each for five years.

Suppose that the annualized interest rate on securities of the same risk is currently only 7%.
What is the PV for the bond? In order to discount the six-monthly coupons in the above
formula, we need the corresponding semiannual discount rate:®

r=(14+007)% —1=00344 or 3.44%

Discounting the bond payments at 3.44%, we obtain:

o 5 b5 Lo
07 | (1:0344)" " (1.0344)2 " (1.0344)3 (1.0344)10 | ™ (1.0344)10
=€113.0l.

INTEREST RATES AND BOND PRICES

When the market rates of interest fall, many fixed-rate bonds like this sell for more than their face
value. When the rates rise, many such bonds sell for less than face value. The reason is that the
market uses the most up-to-date interest rates when discounting the cash flows on existing bonds.
When the market price of the bond is less than its face value, the investor enjoys a capital gain
from holding the bond until its maturity.

If instead a company's bond price becomes greater than its face value, the company could gain an
advantage for its shareholders by redeeming the bond early and replacing it with a new bond at
the lower rate of interest. Indeed, the bond indenture agreement often gives the borrower an
option to redeem early (call the bond).

A BOND’S REDEMPTION YIELD

The bond market actually quotes a bond's redemption yield rather than its price. The redemption
yield on a bond is merely the discount rate that makes the PV of the bond in the above formula

2 Ordinarily, the date when we value a bond will fall between two coupon payment dates. Therefore, the next
coupon comes after just a fraction of six months. The next following coupon payment comes six months after
that, and so on. Consequently, accurate pricing requires the precision discounting described in the previous
chapter. Normally, market rates of interest vary for different maturities. So, accurate pricing also requires the
use of slightly different discount rates for each coupon.

3 When using a quoted bond yield as a surrogate for the annual interest rate, simply divide the yield by 2 instead
of using the formula to obtain an estimate of the semiannual rate.
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equal to the bond’'s market price. Therefore, the bond’s semiannual redemption yield equals its
internal rate of return. Consequently, the redemption yield reflects both the coupons and any
capital gain (or loss) for bondholders who hold the bond to maturity.

When we calculate the redemption yield on a bond, we use the six-monthly coupon payment
periods. Consequently, the resulting internal rate of return (IRR) is a semiannual rate. The
redemption yield quoted in the financial press is this six-monthly rate multiplied by two, however.
For example, the semiannual redemption yield on the above bond is 3.44%. Therefore, the quoted
annual yield is 2 x 3.44 = 6.88%. This crude method of annualizing the yield ignores compounding.
Consequently, the quoted vyield is less than the true annualized rate of interest, which in our
particular example is 7% rather than only 6.88%.

DEFINITIONS

Claims Refers to financial claims on the company by governments and by other creditors
including lenders, bondholders, trade creditors, employees, and the company's shareholders.

Bond An interest-bearing security with usually long-term maturity. Interest payments may be
fixed or variable (floating).

Coupon When detached from a bond, a coupon serves as evidence of entitlement to an interest
payment. The word coupon more usually refers to the rate of interest on an interest-bearing
security, however.

Default Failure to make a payment of interest or a repayment of principal on the due date.

Face value (Par value) Redemption value printed on a bond or share certificate. The actual
market price for the security need not equal its face value.

Indenture Formal agreement. Formally agreed terms of a bond issue.

Internal rate of return (IRR) Discount rate that would make the net present value for an
investment equal to zero.

Maturity Period between the creation of a financial claim and the date on which it is to be paid.
The date when a bond is due for repayment.

Par value See face value.

Present value (PV) Value of an investment now as the cost of a comparable investment in the
financial market (calculated by multiplying the investment's expected after-tax cash income by
the appropriate discount factors).

Redemption yield Internal rate of return on a bond's interest and redemption payments.

Security Bond or a share certifying legal ownership of a financial asset or a claim on the assets
or cash flow of a company. Also denotes collateral for a loan.

Trustee (for a bond) Trustee department of a bank, acting on behalf of the bondholders, for
example, by administering the bond's sinking fund.
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3-2  HOW MUCH SHOULD AN INVESTOR PAY FOR
SHARES IN A COMPANY’S EQUITY?

Limited liability companies obtain much of their finance by issuing shares in the company's equity.

EQUITY AND LIMITED LIABILITY

Equity is the owners’ stake in the company. Limited liability means that the equity shareholders are
not personally liable for the company’s debts. An equity share (ordinary share or a common
stock) is a security certifying that the shareholder owns a proportion of the company's equity. For
example, if the company issued only 100 shares to date, each share would represent | /100th of the
ownership of the equity.

DIVIDENDS

Well-established companies make regular dividend payments to shareholders, usually once or twice
ayear. The company's board decides whether to pay each dividend, how much to pay, and when to
pay it. A company is not obliged to pay dividends or to repay its equity. This means that investors
must base their share-value assessment on their expectations of dividend payments rather than on
a legally binding agreement.

VALUING A COMPANY’S EQUITY

Consequently, the value of a share equals the PV of its expected dividends:

Share Value Now = Present Value of Expected Dividends
E(d)) E(d2) E(d3)
So = + + +-
TR (TR (1R

The discount rate Rg equals the cost of equity for the particular company. The capital asset pricing

model can give an estimate for this rate. Note that an equity share has no maturity. That is, the
company is not obliged to buy back the shares on any particular date. In principle, the dividend
payments could continue for ever, as implied by the formula. The owner of the share, however,
does not expect to keep it for ever. Eventually, at some time N periods hence, the shareholder will
sell the share in the stock market at some expected price E(Sy). So, from the standpoint of the
shareholder, the value of the share is:

E(d)) E(dy) o E(dn) E(Sn)
(I +Re)' (I +Re)? (I+Re)N | (I +Re)N

The form of this equation, known as the Malkiel model, is the same as we used to value a bond.” The

So =

difference is that dividend payments to shareholders and the eventual price of the share are
uncertain, and we have to discount expected rather than known values. The other difference is
that we use the company's cost of equity as the discount rate instead of an interest rate.

*B. G. Malkiel (1963) “Equity yields, growth and the structure of share prices,” American Economic Review, Vol.
53, 1004-1031.
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Each investor has a different set of expectations regarding dividends, future prices, and the cost
of equity. So, the actual stock market price of a share reflects a resolution of investors’ differing
expectations.

GROWTH AND THE VALUE OF EQUITY

Individual investors frequently do not feel able to forecast individual future dividends. They often
have expectations about the rate at which dividends will grow, however. If an investor expects
dividends to grow for ever at the compound rate G, then the implied expected dividend at future
time t is:

Expected Annual Dividend = Current Annual Dividend x Compound Growth Factor
E(d,) = do(l +G)*

The resulting formula for the PV of all future dividends becomes the sum of an infinite geometric
series. If G is less than Rg the sum is equal to:

_do(1 +G)

5 = G <R
0= R—g  (C<Re)

This equation is the well-known Gordon—Williams formula, intended for use in valuing the shares of
growth companies.”

EXAMPLE 3.2

For example, an investor expects a company to enjoy 0% compound annual growth for ever, and
she thinks that the appropriate rate for discounting the company's dividends would be 12%. She
knows that the company's most recent annual dividend was 2 cents. If she had no other
information, she still could use the Gordon—Williams formula to estimate a value for the share.
That is:

_2x (140.10)

So = 01010 =%€1.10 per share

ASSET VALUE, DEBT, AND THE VALUE OF EQUITY

We should also consider a theoretically equivalent approach that we shall often use in this book for
valuing equity. Readers will be aware of the balance sheet equation:

Equity + Debt = Assets
Rearranging the equation we have:

Equity = Assets — Debt

>]. B. Williams (1938) The Theory of Investment Value (Cambridge, MA: Harvard University Press) and M. |.
Gordon (1959) "Dividends, earnings and stock prices,” Review of Economics and Statistics, Vol. 41, 99—105.



48 INTRODUCTION TO FINANCIAL MANAGEMENT

In terms of economic value, this equation becomes:

Present Value of Equity = Present Value of Assets — Present Value of Debt

Thus,

P t Val Equi
Share Value Now — o3¢t vaiue of Equity

Number of Shares Issued
_ Present Value of Assets — Present Value of Debt

Number of Shares Issued

We can easily obtain the number of issued shares from the company's published accounts. In order to
estimate the economic value for a share with this formula, we have also to determine the PV of the
company's assets and of its debt. In the section above, we showed how to obtain the PV of a
company's debt. Estimating the PV of the company's assets is a major theme of this book that we
leave to subsequent chapters.

EXAMPLE 3.3

For example, Company A would like to buy Company B and needs to know how much it should
be willing to pay. Company A has potential uses for Company B's assets that would make the
assets worth €10 million to Company A. The PV of Company B's debt is €5 million. The
number of issued shares in B is 2 million. How much should Company A be willing to pay per
share for Company B?

Present Value of Assets — Present Value of Debt
Number of Shares Issued

10,000, 000-5, 000,000

- 2,000,000

Share Value Now =

=%€2.50 per share

Therefore, if the stock market price were somewhat less than €2.50 per share, Company A
would be in a position to make an attractive bid for the shares of Company B.

DEFINITIONS

Debt Sum of money or other assets owed by one party to another. Usually, a legally
enforceable obligation to pay agreed interest and to repay the principal of a loan to the lender
promptly on schedule.

Equity Net worth or shareholder's capital represented by common stock (ordinary shares) and
preferred stock.

Limited liability ~Restriction of a business owner's financial loss to no more than the owner's
investment in the business.

Ordinary shares (common stock) UK term for common stock, a security certifying the share-
holder’s proportionate ownership in a public company (corporation) and proportionate claim
on declared dividends.
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3-3  HOW LIMITED LIABILITY AFFECTS THE
RELATIVE VALUES OF EQUITY AND DEBT

The majority of organizations are either partnerships or limited liability companies (corporations).
Examples of partnerships are accounting firms and many management consultancies. Most other
firms are limited liability companies. From the lenders' perspective, partnerships and limited
companies differ in important ways.

LENDING TO PARTNERSHIPS

The unlimited liability of partners is an advantage for lenders. If a partnership is in financial difficulty,
the individual partners have to help pay the interest and repayments on the partnership’s debts.
This provides the lenders extra security for their loans.

LENDING TO LIMITED LIABILITY COMPANIES

In contrast, shareholders in a limited liability do not have to help pay the company's debts. Lenders
are correspondingly worse off because the owners do not have to guarantee repayment of the
company's debts,

An implication is that a limited liability company can default on loans without involving the share-
holders. Smart bankers charge for this valuable option to default, usually with higher interest rates
on loans. Higher corporate bond yields also reflect the implications of limited liability.

We can begin to see how to quantify the advantage of limited liability to borrowers using a simple
example.

EXAMPLE 34

A company finances the purchase of a machine with a bank loan secured on the machine. The loan
agreement requires monthly interest payments and repayments on the loan. Therefore, if the
company defaults on any of these payments, the bank can take possession of the machine. By
selling the machine in the secondhand market, the bank can try to recoup some of its loss.

Suppose after several months, improved technology makes the machine obsolete and reduces the
secondhand market value of the machine to less than the outstanding balance on the loan. The
borrower can recoup at least some of this loss by defaulting on the loan.

If the outstanding balance on the loan is €50,000, and this exceeds the €20,000 secondhand
market value of the machine, the benefit to the borrower from defaulting would be:

50,000 — 20,000 =<30, 000
The loss to the bank would be the same €30,000. So, the value of the loan to the bank reduces by
€30,000 to only €20,000.
CREDIT RATING

When the bank makes its lending decision, it must consider the probability that it might take such a
loss. The bank uses the borrower's credit rating as an indirect measure of this probability. A
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higher credit rating implies a lower probability of default. Consequently, the credit rating influences
the bank’s willingness to lend and the interest it would charge on the loan.

DIVISION OF ASSET VALUE BETWEEN SHAREHOLDERS
AND LENDERS

The following example takes the logic a few steps further.

6 A simplification in this example is that it considers only one possibility of default. Actually, a borrower might
default on any one of its loan payments. Furthermore, the borrower might have other debts with different
maturities also at risk of default.
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Equity
value

Present value Asset value
of debt

Figure 3.2 Value of equity before repayment of debt.

Obviously, if the asset value falls toward the value of the debt, the value of the equity falls with it.
Indeed, if the asset value falls to €10 million, the equity will be worthless.

The important question is: What will happen if the asset value falls below €10 million? If the
company were a partnership, the equity value would become negative, as indicated by the
dashed portion of the 45° line in Figure 3.1. This is a limited liability company, however, and the
equity shareholders are not liable for the company's debt. Therefore, the value of the equity
cannot fall below zero. So, the line representing the equity value will become horizontal and
equal to zero to the left of €10 million on the horizontal axis.

Figure 3.2 shows the corresponding relationship earlier before the loan repayment date. At such
earlier points in time, the function follows a smooth curve starting at zero on the left and
approaching the 45° line on the right. As time approaches the date when the company might
default, however, the curve in Figure 3.2 sinks toward the heavy, straight lines described earlier
in Figure 3.1.

WHY SHARE PRICES ARE NEVER NEGATIVE

Figure 3.2 helps to explain what we see in the stock market. As long as a company is still in business
and has a chance of recovery, its share price and therefore the value of its equity stays above zero.
The curve remains above the straight lines considered earlier in Figure 3.1 as long as there is any
chance that the value of the company's assets will exceed its liabilities in the future.

It is important to realize that, although limited liability affects the value of the company's equity, it
does not affect the value of the enterprise. The reason is that the benefit of limited liability to
equity shareholders is entirely at the expense of the debt holders. The PV of the equity plus the PV
of the debt must still equal the PV of the company's assets.
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Furthermore, lenders have to use higher interest or other charges to cover the expected costs of
possible default. Consequently, whether shareholders enjoy a positive net present value (NPV)
from limited liability depends upon how successfully the company’s treasurer negotiates the loan
agreements with the lenders. The real attraction of limited liability for shareholders is elimination
of the risk of being personally liable for the company's debts.

LIMITED LIABILITY AS AN OPTION TO DEFAULT

As implied earlier, limited liability represents a type of option. The most general definition of an
option is the right, without obligation, to exercise a prearranged transaction.’

An option is valuable because its holder need not exercise it if there would be no resulting benefit.
Indeed, the owners of limited liability companies ordinarily choose not to default on loans because
usually it is not in their interests to do so.

DEFINITIONS

Call option Option giving the holder the right without obligation to buy the option’s
underlying asset at a specified price on or before a specified date.

Collateral Security for a loan subject to forfeit if the borrower defaults on an agreed payment
to the lender.

Credit rating Classification of a company by a credit rating agency according to its likelihood of
defaulting on its obligations to creditors.

Net present value (NPV) Difference between the present value of a project’s expected after-
tax operating cash flows and the present value of its expected after-tax investment expenditures.

Option Contract granting the right without obligation to engage in a future transaction on
terms specified in the contract.

Partnership Contractual business relationship between two or more people who share in the
risks and profits of the business. Each partner has unlimited liability for the actions and debts
incurred by the other partners.

Put option Option giving the holder the right without obligation to sell the option's underlying
asset at a specified price on or before a specified date.

3-4 EXECUTIVE STOCK OPTIONS

Options play a prominent role in finance. Executive stock options are especially important.
Executive stock options represent a type of bonus for managers. The purpose of these options is to

7 For example, an American call option is a financial contract permitting the option holder the right, but not the
obligation, to buy a given number of a company's shares at a specified price before a specified future date. An
American put option is a financial contract permitting the option holder the right, but not the obligation, to
sell a given number of a company's shares at a specified price before a specified future date.
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reward managers when their actions increase the company's share price, thereby benefiting share-
holders.

EXAMPLE 3.6

For example, a company's share price currently stands at €1.00. The board of the company
grants executive stock options to the senior and middle-ranking managers, giving each of them
the right to buy 1,000,000 shares from the company for £€1.50 per share. The options are
eligible for exercise after five years by managers still employed by the company.

The incentive for these managers is obvious. If they pursue activities that increase the share-
holders’ equity, and after five years the share price increases to €2.50, exercising the executive
option would be worth 2.50 — [.50 = €1.00 per share. The resulting payoff on 1,000,000 shares
would be €1 million for each manager.

If after five years the share price remains unchanged, the stock options would not be worth
exercising. If any of the managers were foolish enough to exercise their options, the loss would
equal 1.00— 1.50 = —%<0.50 per share. Because managers are not obliged to exercise their
options, they do not have to take this loss. Instead, they can wait for the possibility of prices
exceeding €1.50.

DILUTION EFFECT ON THE SHARE PRICE

When investors estimate the value of a company's shares, they need to consider the executive stock
options. Eventually, the company is likely to be selling additional shares to stock holders at prices
below market value. This loss dilutes the value of the existing owners' stake in the company and
thus reduces the value of their shares.

DEFINITION

Dilution Increase in the number of a company’s shares without a proportionate increase in the
company's assets and earnings (more precisely, an increase in the number of shares that reduces
shareholder value per share).

3-5 EQUITY WARRANTS

Companies often try to make a bond issue easier to sell by offering equity warrants as a “'sweetener”’
with the issue.

WARRANTS ARE OPTIONS TO BUY A COMPANY’S SHARES

An equity warrant is a security giving the holder the right to buy shares from the company at a pre-
determined price or prices during a specified range of dates. So, a warrant is an option contract
created and sold by the company. Issuing warrants to purchasers of the company's bonds gives
them an opportunity to participate in capital gains on the company's shares.
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If the stock market price for the shares rises sufficiently, then the warrant holder can buy the shares
from the company at an exercise price lower than their market value. If the share price remains
below the exercise price, however, the warrant holder is not obliged to exercise the warrant.
Instead, the warrant holder can wait for a better price during the remaining time before the
warrant expires.® Alternatively, the warrant holder can sell the warrant in the stock market.

VOLATILITY AND THE WARRANT PRICE

Because exercising the warrant is optional, its market price is always greater than zero.
Furthermore, the market price virtually always exceeds the value from exercising the warrant.
Share price volatility explains this difference. Volatility creates the expectation that the share
price could rise, increasing the value of exercising the warrant. If the share price falls instead, the
warrant holder need not exercise the warrant. So, the net effect of greater share price volatility is
a higher market price for the warrant.

ADVANTAGES AND DISADVANTAGES OF WARRANTS

An advantage for the company offering warrants as sweeteners for a bond issue is that the company
usually can get investors to accept the bonds with a lower coupon, thereby reducing the
company's cash expenditure on interest payments. A disadvantage for the existing shareholders,
however, is that the company could eventually be selling additional shares to the warrant holders
at prices below market value. Warrant holders benefiting at the expense of the existing share-
holders in this way would affect the share price.

Consequently, when investors estimate the value of a company's shares, they need to consider
whether there are outstanding warrants.

DEFINITIONS

Volatility Standard deviation of percentage changes in the asset price. More precisely, standard
deviation of changes in the natural logarithm of the asset price.

Warrants Securities giving the holder the right to buy shares directly from a company at
potentially advantageous prices. Warrant terms specify the number of shares, prices, and dates
when the warrant may be exercised.

3-6  OTHER CORPORATE SECURITIES

So far, we have introduced corporate equity (stocks), bonds, and warrants used by limited
companies to finance their operations. It would be appropriate at this stage to mention briefly
some of the other securities they use to raise capital.

8 Some warrants are perpetual. Perpetual warrants never expire and thus remain valid until actually exercised.
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PREFERENCE SHARES

Preference shares (preferred stock) represent another type of equity claim on the company. Unlike
ordinary shares (common stock), the preference share certificate specifies the level of the dividend.
The company agrees to pay the specified preference dividends before payment of any dividends on
the ordinary shares. With cumulative preference shares, the company must pay all preference
dividends to date before paying any further dividends to the ordinary shareholders.

CONVERTIBLES

Convertible securities combine the features of both corporate bonds and warrants, or of preference
shares and warrants. That is, they are exchangeable for ordinary shares on terms and at times
specified by the convertible. Therefore, the value of a convertible bond is the sum of the values of a
pure bond and a warrant that is exchangeable for shares on terms equivalent to those specified in
the convertible bond contract.

DEFINITIONS

Convertibles Bonds or preferred stocks that give the holder the option (effectively a warrant)
to convert the security into the issuing company's ordinary shares (common stock) according to
specified terms during some stated period of years.

Preference shares (preferred stock) Equity security that pays a (normally fixed) dividend. The
issuer must pay the preference dividend before paying any dividends on common stock
(ordinary shares). Cumulative preference shares carry forward entitlement to unpaid
preference dividends. Participating preference shares also entitle holders to a share of
profit.

3-7  TRADED EQUITY OPTIONS

A warrant is really a type of equity call option. The difference is that the company creates its
warrants but does not create the options contracts on its equity (stock). In contrast, a traded
equity option contract comes into existence when an individual seller and a buyer agree a
transaction on the options exchange.

CALLS AND PUTS

A call option is a contract granting the right without obligation to buy the underlying asset, whereas
a put option grants the right to sell the underlying asset. A difference between a warrant and an
equity option is that exercising the equity option does not involve the company in the transaction.
The holder of an equity call option exercises it by buying the underlying stock from a seller of the
option, not from the company itself.

TRADED OPTIONS

A traded option is a standardized option contract listed and traded on an options exchange. An
American option permits the option holder to exercise the option at any time before it expires.
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A European option permits exercise only on the date that the option matures. Most options traded
throughout the world are of the American type and exercisable at any time before maturity. The
option contract specifies the number of the underlying securities, the exercise price, and the date
when the contract matures. Most equity option contracts mature on standardized dates three, six,
and nine months apart.

RELATIONSHIP BETWEEN THE VALUE OF AN OPTION AND
THE UNDERLYING ASSET

Figure 3.3 illustrates the relationship between the value of an equity call option and the value of the
underlying equity (stock). Figure 3.3 is similar to Figure 3.2 as both figures concern types of call
option. The axes of Figure 3.3, however, represent different variables. The horizontal axis in Figure
3.3 represents the price of one share of stock. The vertical axis represents the corresponding value
of a call option on the share.

The dashed 45° line in Figure 3.3 meets the horizontal axis at the present value PV(X) of the exercise
price X discounted at the risk-free rate.” The 45° line represents the difference between the share
price S and the present value of the exercise price X. So, the height of the line equals the lowest
rational call option values corresponding to share prices on the right of PV(X). Option values must
also be greater than zero.

The curve in the figure gives the value of the call option for each corresponding value of the share
price. On the left of PV(X), the curve approaches zero. On the right of PV(X), it approaches the
45° line. The famous Black—Scholes (and Merton) option—valuation formula gives values for this
curve.'® Appendix 3.1 shows how to use the equation, given values for the share price, the

Call
value

PV(X) S

Figure 3.3 Value of a traded call option as a function of the share price.

? The discount rate is the risk-free rate because the exercise price is contractual and thus known with certainty.
10 This Nobel Prize-winning work was published in F. Black and M. Scholes (1973) “The pricing of options and
corporate liabilities,” Journal of Finance, Vol. 81, 399418 and in R. Merton (1973) "“Theory of rational option
pricing,” The Bell Journal of Economics and Management Science, Vol. 4, 141—183.
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exercise price, the risk-free rate, the volatility of the share price and the maturity of the options
contract.

DEFINITIONS
American option Type of option that may be exercised before its maturity.

Call option Option giving the holder the right without obligation to buy the option’s
underlying asset at a specified price on or before a specified date.

European option Type of option that may be exercised only on its date of maturity.

Put option Option giving the holder the right without obligation to sell the option's underlying
asset at a specified price on or before a specified date.

Traded option Standardized option contract traded on an options exchange.

Underlying asset Asset specified for purchase or sale in an option contract.

3-8 CONCLUSIONS

This chapter is an overview of the main sources of corporate finance. It illustrates relationships
between the PVs of debt, equity, and assets in limited liability companies. In addition, it briefly
describes the debt and equity securities that companies issue to raise capital and how to value
them. The chapter also introduces the c