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Introduction

If you’ve just bought (or are thinking about buying) this book, then you’re probably looking for help with a finance class you’ve already started, or else you’re a practitioner who wants to study up on the subject on your own. I think you’ll like this book, and I think you’ll find it very helpful in explaining the concepts that give most students trouble. However, there are a couple of things you should realize as you start using it.

First, finance isn’t easy, and it isn’t the kind of topic that you can get just by reading. I’ve tried to make all the explanations and examples in this book as straightforward as possible, and I think I’ve made it a lot more user-friendly than just about any other book out there, but to get the most out of this book, you’re going to have to work some problems. I’ll be glad to help you do so (please see below), but you need to accept that just reading this book isn’t going to be enough; you’re going to have to do this stuff in order to get it down.

Second, please understand that this book isn’t meant to be a comprehensive introduction to everything you ever wanted to know about corporate finance; instead, it’s intended to be a concise, understandable introduction to the basic concepts of corporate finance that are the most widely applicable and most crucial to our intended audience. As such, it tends to “cut to the chase” fairly quickly, explaining things in an almost blunt manner that often ignores some of the extra “stuff” that other finance textbooks will cover. Practitioners will appreciate that, and students in corporate finance classes who are already being asked to read far too much background material will love it, but, if you don’t fall into one of those two classes, please be aware that this book offers an intentionally designed bare-bones approach to corporate finance.

How to Use This Book

When you first start a finance class, you get the impression that finance is all about the math. Well, it is and it isn’t: you do need to know how to do the math, and, for a lot of students, that can seem pretty overwhelming. This book tries to make learning the necessary math as straightforward as possible by giving you lots of tips and techniques, but they will be less than useless if you don’t practice them.

To help you get that necessary practice, this book contains a quiz at the end of each chapter and a comprehensive, 100-question final exam at the end of the book. All of these are multiple-choice, and the questions are similar to the sorts of questions used in standardized tests. The best way to use each chapter quiz is to study the chapter until you’re comfortable with the material and then take the entire quiz, rather than trying to solve selected problems as you study. The answers are listed in the back of the book, and you should stick with a chapter until you get most of the answers right.

However, as mentioned above, finance is also about more than the math. You may not believe that, particularly if you’ve just started a finance course, because most professors spend the first one-third to one-half of the course dwelling on the mathematical formulas, but the real focus of finance is on the problems and decisions that can be solved with the math.

Along those lines, there is one important point that needs to be made about this book: it does not contain recipes for solving every possible type of financial problem. It can’t; no book can, because there is an almost infinite number of types of such problems. What it does do is try to give you the necessary insight into the relevant formulas and concepts so that you can figure out how to solve a problem from basic principles.

To get the most out of this approach, after you’ve gone through the in-chapter examples and solved the end-of-chapter quiz, sit back and ask yourself, “Now, what other types of problems can be solved using the math and concepts discussed in this chapter? How would the attributes of the variables/formulas/techniques we talked about affect those types of problems?”

This book is divided into five major sections. Depending upon the outline for your class, you may not need to cover some of the chapters in the last section, “Advanced Topics in Corporate Finance,” and that’s OK. However, you may also be tempted to skip some of the earlier material, particularly if you’ve had Time Value of Money in another class, or you have just finished accounting. Don’t do it! The material in this book builds on a common body of knowledge as you go through it, and if you skip some of the seemingly simple stuff, you may find yourself floundering in the later chapters.

Note that I’m assuming that you’ve bought (or are considering buying) this book for a class in finance. If so, I recommend that you read each chapter in this text after you’ve read the relevant chapter in your course’s textbook. This will help to clarify the concepts covered in your “main” textbook. And it will provide you with a second, complementary point of view on the concepts and techniques involved.

Now, I said above that I’d be glad to help you, and I will. If you have any questions or comments while working through this book, please e-mail me at asktroy@fin101.com, and I’ll get back to you as soon as I can.
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Introduction




chapter 1
What Is Corporate Finance?

CHAPTER OBJECTIVES

At the end of this chapter, the reader should be able to:

• Explain and illustrate the primary cash flows of finance

• Detail and explain the four major subfields of finance

• Compare and contrast the capital structure decision, the capital budgeting decision, and the dividend decision

When people first start studying finance, they usually have an idealized view (driven mainly by the movies they’ve seen and stories in the news about tycoons wheeling and dealing on Wall Street) of just what finance and financial markets are. They come to the class eager to start trading stocks, pricing options, transacting in the currency forwards, or simply cornering the market on orange juice futures. Even if they’re lucky enough to have an introduction to finance which presents them with the correct “big picture,” they’re left feeling a little put out when they realize that the corporate finance they’ll be studying is (in their initial opinion, at least) the least sexy subfield of finance.

To prove this to yourself, wait until we’ve covered the four different subfields of finance below, then make a list of every movie involving finance that you’ve ever seen and divide the list up by the subfield most closely associated with each movie: corporate finance films are few and far between.

In this chapter, we’ll start out with the big picture first, making sure we know what finance is in the context of a diagram describing investment cash flows in our economy. Next, we’ll use this same diagram to describe the different subfields of finance along with the major problems and decisions faced by each subfield. Then we’ll focus more specifically on the problems and decisions of corporate finance, wrapping up with a discussion of why corporate finance is arguably the most important subtopic, and the one that you should study first.

What Is Finance?

To understand what finance is, let’s envision the economy as being composed of four types of people, where the types are defined based upon whether the people have “extra” money to invest in speculative ventures and/or whether they have potentially lucrative ideas of their own (or the time to implement them):

1. People with no extra money and no ideas

2. People with extra money but no ideas (or no time to implement any ideas)

3. People with ideas but not enough money

4. People with both ideas and extra money

Of these four types, Type 1 doesn’t really play a direct part in finance. These people have just enough money to cover their own needs, and they have no ideas or time for investing in potential projects even if they did.

We also won’t normally talk much about Type 4. These people are interesting enough, but the problems and decisions that they face tend to be only a subset of those seen in the interaction between Type 2 and Type 3, where we will focus our attention.

In such an economy, Type 2 and Type 3 can enter into a mutually beneficial agreement, in which those of Type 2 lend their extra money to those of Type 3, who will in turn invest that money in ventures or “projects,” using the potential proceeds from those projects to repay those of Type 2.

In our economy, those in Type 2 will often be individual investors, but they may also include such entities as venture capital funds, retirement funds, or insurance companies, all of which will typically have an excess of cash that they need to invest. To simplify our discussion, we will use the term investors to refer to any of these Type 2 entities.

Similarly, although Type 3 may include individual entrepreneurs or government organizations formed to foster economic growth, we typically tend to think of it as being primarily composed of companies, many of which have employees or divisions whose primary job is to think up new money-making products or services; in large corporations, such divisions are usually referred to as the research and development, or R&D, division. Again, so as to further simplify our discussion, we will use the specific term companies to refer to any Type 3 entities.

This mutually beneficial agreement between investors and companies is shown in Figure 1-1.

Now, in the real world, the repayment of the investors is complicated by the presence of taxes and by the fact that the company may need to reinvest some of the proceeds of the projects to continue operations, so actual cash flows tend to more closely resemble those shown in Figure 1-2.

[image: image]

FIGURE 1-1 • The primary cash flows of finance.

[image: image]

FIGURE 1-2 • The complete cash flows of finance.

The study of this resulting system of cash flows is what finance is all about.

The arrows in Figure 1-2 correspond to decisions or choices that the various participants in this system must make, and we can visualize the various subfields of finance by considering the perspectives from which those decisions must be made.

The Subfields of Finance

For example, consider the decisions faced by one of the investors whose perspective is indicated by the box shown in Figure 1-3. They have to decide which company or companies to invest in, what form (for example, buying stocks, bonds, and the like) that investment will take, and in what manner they wish to be repaid. Looking at these decisions from this perspective is called the study of investments.

Companies face decisions concerning how to raise capital, what projects to invest in, and how to go about paying investors back. Looking at these decisions from their perspective, as shown in Figure 1-4, is called the study of corporate finance (or, sometimes, “financial management”).

There are two other perspectives that one can take when examining this system of cash flows: one is that of the financial institutions and markets (see Figure 1-5), which exist for the sole purpose of facilitating this flow of funds between the investors and the companies.

[image: image]

FIGURE 1-3 • Investments.

The final subtopic of finance is one that considers the entire system of cash flows, but in a setting where the investors, companies, and/or projects involved are in different countries, as shown in Figure 1-6.

[image: image]

FIGURE 1-4 • Corporate finance.

[image: image]

FIGURE 1-5 • Financial institutions and markets.

Technically speaking, this study of international finance probably shouldn’t be considered a separate subfield, but rather a group of situations best considered as part of the other three subfields. However, it’s been a relatively recent addition to both the major financial textbooks and to curriculums in finance departments around the country; in both cases, the easiest approach to covering this was to treat it as a separate subfield of finance, and so it remains today.

[image: image]

FIGURE 1-6 • International finance.

The Parts of Corporate Finance

This approach of visualizing the parts of finance by taking different perspectives on this diagram can even be further extended to the areas within each subfield. For example, there are three arrows or a group of arrows within or interacting with the corporate finance perspective shown in Figure 1-4. These correspond to the three major types of decisions faced by companies’ financial managers, which are shown in Figure 1-7.

Now, we can’t just call these decisions by these names, of course—that would make it too simple and would drastically reduce the consulting fees that we can charge. So, instead, we have to give them the more impressive-sounding names shown in Figure 1-8.

See, aren’t these terms much more impressive (even though they do mean exactly the same things)?

[image: image]

FIGURE 1-7 • Major decisions of corporate finance.

[image: image]

FIGURE 1-8 • Formal names of corporate finance decisions.

So, Why Is This So Complicated?

The story underlying the system of cash flows is a little more complicated than we’ve made it sound so far. In particular, investors know exactly how much they’re going to pay for a stock or a bond in a company, but they don’t know how much they’re going to get back or when they’ll receive it, as shown in Figure 1-9.

[image: image]

FIGURE 1-9 • Comparison of risks and timing of inflows and outflows for investors.

Why Are We Studying Corporate Finance?

Later on in this book, we’ll be covering the formulas for valuing stock and bonds, but simple versions of these would look like:

[image: image]

Don’t worry about the variables or the math; just notice that each of these equations contains an “=” sign, as will all of the other equations that we will discuss for valuing these and other financial assets, such as options, futures contracts, and so on.

These are the formulas that are used most heavily in the studies of investments and financial institutions and markets; what the “=” sign indicates is that, in the financial markets, where these financial assets trade, “what you get is (on average, and taking compensation for risk into account) exactly equal to what you paid for it.”

On the other hand, in the capital budgeting area of corporate finance, we’ll be using decision rules that look like this:

Accept the project if:

NPV > 0

MIRR > 0

Discounted Payback < Maximum Allowable Disc. Payback

Note that these equations have < or > signs. Why? Because that area of corporate finance deals with nonfinancial assets, assets that trade in physical markets and that have properties of uniqueness that result in potential monopoly power.

That’s right—while the goal in investments and the other more photogenic subfields of finance is to more or less break even, the goal in corporate finance is to ensure that “what you get is (on average, and taking compensation for risk into account) equal to MORE THAN what you paid for it.”

QUIZ

1. In finance, people with more money than they need for current consumption, but no time to undertake additional money-making projects, would be considered to be:

A. Type 1

B. Type 2

C. Type 3

D. Type 4

2. What is the more formal name used for describing the corporate finance decision concerning how to raise the money?

A. The capital structure decision

B. The capital budgeting decision

C. The dividend decision

D. The retained earnings decision

3. Which of the following statements concerning the cash flows of finance best describes why the study of corporate finance is so difficult?

A. Both the cash flows to the firm and those from the firm are uncertain

B. The cash flows from the firm back to investors occur at the same time as the cash flows from investors to the firm

C. All the cash flows from the firm must be converted to domestic currency amounts using currency exchange rates

D. The cash flows from the firm to investors are both uncertain and delayed, relative to their purchase of securities in the firm

4. The goal of corporate finance is to ensure that:

A. What you get is what you pay for

B. What you get is more than what you pay for

C. What you get is less than what you pay for

D. Stocks and bonds for the same firm will have equal values

5. What is the more formal name used for describing the corporate finance decision concerning how the firm should pay back investors?

A. The capital structure decision

B. The capital budgeting decision

C. The dividend decision

D. The retained earnings decision

6. The decision concerning which firms to buy stock or bonds in is part of the study of:

A. Investments

B. Corporate finance

C. Financial institutions and markets

D. International finance

7. A movie about a stockbroker who aided investors in picking which firms to invest in would most likely involve which subfield of finance?

A. Investments

B. Financial institutions and markets

C. Corporate finance

D. International finance

8. A movie about a dashing young corporate manager choosing the best way to pay back the investors in his firm would most likely involve which subfield of finance?

A. Investments

B. Financial institutions and markets

C. Corporate finance

D. International finance

9. Investors are best thought of as:

A. People with ideas but not enough money

B. People with both ideas and extra money

C. People with no extra money and no ideas

D. People with extra money but no ideas (or no time to implement any ideas)

10. Capital budgeting decision rules in corporate finance are expected to choose projects that are worth more than they cost because capital budgeting projects:

A. Involve assets with potential monopoly power

B. Are not subject to the same oversight as the sale of stocks and bonds to the public

C. Take place in competitive markets

D. Will always have both economies of scale and economies of scope




chapter 2
Setting the Stage

CHAPTER OBJECTIVES

At the end of this chapter, the reader should be able to:

• Identify the basic forms of business organization and list the major advantages and disadvantages of each

• Discriminate between appropriate and inappropriate goals for financial managers

• Explain how agency relationships can potentially lead to agency conflicts

In every corporate finance text, there’s some background information that needs to be covered before you get into the body of the material. The topics in this chapter provide critical background information for understanding the context in which financial decisions are made.

Basic Forms of Business Organization

There are two basic forms of business organization: those that are considered to be inseparable from the owners, such as sole proprietorships and general partnerships, and those that are considered to be entities in their own right, such as corporations. There are also some forms of businesses that are hybrids, exhibiting some characteristics in common with both major types, and we’ll discuss those after we’ve detailed the significant differences between the two major types.

For financial purposes, there are two major attributes on which the basic forms differ: the personal liability of a business’s owner(s) for the obligations of the firm, and the degree of taxation.

Sole proprietorships and partnerships require the owners to bear unlimited personal liability for the company’s obligations, but have the advantage of having all earnings taxed only once, at the same level as the owners’ other sources of income. This is usually referred to as single taxation to differentiate it from the tax situation of corporate shareholders.

Shareholders in corporations have limited liability for the obligations of the corporation; in most cases, the most that the shareholders can lose is the money that they paid for their shares to start with. However, the earnings of the corporation are subject to double taxation—being taxed once at the corporate level and again at the owners’ personal level.

In fact, the degree of taxation can sometimes be more than double for the owners of a corporation. If shares in one corporation are owned by another, then earnings will be taxed in the first corporation, the second corporation, and again at the owners’ personal tax level. In the United States, the government has taken steps to mitigate this triple taxation, requiring the second corporation to pay taxes on only 30 percent of the dividends it receives from the first corporation, but each dollar of the first corporation’s earnings is still taxed approximately 2.3 times before the owners get to spend it. (Note that this problem does not apply to entities such as mutual funds, which are allowed to “pass through” all income to their shareholders.)

There are also several forms of business organizations that allow owners the benefit of single taxation while simultaneously providing limited liability. The most common of these are Limited Liability Corporations/Partnerships (LLCs/LLPs) and S Corporations, which are corporations that have elected single taxation by applying to be taxed under Chapter S of the Internal Revenue Code.

In both cases, there are effective limitations that prevent these organizations from being “too big.” S Corporations are explicitly limited to no more than 100 shareholders and only certain individuals and entities are allowed to be shareholders, while LLCs face implicit size constraints due to their inability to be publicly traded.

These explicit and implicit restrictions on the size of such hybrid organizations are due to the government’s reason for allowing them to exist in the first place: the government wants to encourage the creation and sustainability of small businesses.

Due to their size and complexity, corporations tend to have the most complicated problems and decisions of all the types of business organizations. In this text, as in most other corporate finance books, we will take the approach that, if you learn how to handle the most complicated problems, then other situations involving less complexity will be relatively simple to handle. Accordingly, we will usually assume in our discussions throughout the rest of this text that we are dealing with a corporation.

Goal of the Financial Manager

The major goal of a corporation’s financial manager should be to maximize the value per share of existing stock, though “maximizing shareholder wealth” or “maximizing stock price” are other common ways to state this same goal.

As we’ll see, this goal also motivates the capital-budgeting decision rules that we discussed briefly in the last chapter—firms will only accept projects if they add value to the firm.

There are several inappropriate goals that students often confuse with this goal. Though finance texts typically list these inappropriate goals, they seldom give any detail on exactly why they’re not appropriate. Let’s see if we can shed some light on the inappropriate goals that tend to confuse students the most:

• Maximize profits, or the equivalent maximize net income, is an inappropriate goal for a couple of different reasons. First, as we will see later in this text, “net income” is an accounting measure that really doesn’t do a good job of measuring how much money the firm is actually making. Second, since net income is calculated for lots of different periods, when you say that you want to maximize profits, which profit(s) are you talking about? Next quarter’s? Next year’s? The profits five years from now? Sure, you could cheat and say that you want to maximize all of them, but that isn’t usually a reasonable choice; instead, you usually face a trade-off, where maximizing profits in the short term often involves less-than-optimal long-term profits, and vice versa.

• Minimize costs is an inappropriate goal because there is an obviously bad way to accomplish this—if you stop doing business, then costs will be zero.

• Maximize market share is an inappropriate goal because there is also an obviously bad way to accomplish this—if you give your product away for free, you will get all the market you can supply (until you go out of business).

Agency Relationships and Conflicts

Whenever one party hires another to act on its behalf, you have an agency relationship, where the hired party is acting as the agent for the hiring party, usually referred to as the principal. There are several such agency relationships in finance.

The first, and most obvious, is the relationship between the shareholders and the managers of a corporation. In the last chapter, we used a system of cash flows to illustrate the ideas underlying finance and its subfields; if you’ll remember, we started our discussion of that system by assuming that investors were a group of people who had some extra money but no ideas or time to implement those ideas. Well, if they don’t have ideas of their own or time to act on such ideas, then they’re obviously not going to be able to take a very active role in the management of the business that they’re investing in, so they’ll need to hire managers to act on their behalf.

In this agency relationship, the firm’s managers are agents acting on the behalf of their principals, the firm’s owners. However, there are other, simultaneous agency relationships in a firm that may involve either of these parties as principal or the agent.

For example, when a firm borrows money, the shareholders—who ultimately control the firm and have the final say with regard to firm decisions—are contractually obligated to act as agents on behalf of the lender, who is the principal in this relationship.

Likewise, the relationship between the managers and their workers is one in which the managers are usually seen as the principals relative to the workers’ role as agents.

The reason that these agency relationships are so important is because they often lead to agency conflicts—situations where the personal goals of the agent are in conflict with the goals of their principal. For example, suppose that it’s time for the manager of your corner coffee shop to get a new company car; the owners of the firm are expecting her to get an economical minivan, but she’s really got her mind set on a BMW 760Li. While the BMW may make her a happier and more productive worker, is the improvement in her productivity really worth it to the firm’s owners?

If she manages only a single coffee shop, the answer is probably no. But what if she’s the district manager in charge of a number of coffee shops, or if she’s the CEO of the entire chain? Then the answer may very well change. This line of reasoning also helps explain why some firms buy or lease corporate jets for their executives, or provide company cell phones for their sales force, or have free cappuccino bars for their employees, and so forth.

There are two primary methods used to try to mitigate the impact of these agency conflicts, which we can equate to the carrot and the stick in the old fable.

The “carrot” usually takes the form of managerial stock or option ownership, which serves to directly align the goals of manager with those of the owners. The manager discussed earlier is probably less likely to buy the BMW if part of the purchase price will come out of her own pocket.

The “stick” usually involves the threat of some punitive action, which may either be direct or indirect. Considering our example again, the manager might be fired if she spent the extra $100,000 or so to buy the BMW.

In the corporate environment, even if the shareholders themselves don’t take direct actions to stop management from taking too many such extravagant “perks,” market forces will generally act to discourage management from overindulging. For example, if a firm’s management is taking so many perks that it substantially reduces the firm’s bottom line, then the firm will be a prime target for takeover attempts because the acquirer would be able to improve the firm’s profitability simply by replacing the management or by stripping it of its perks.

QUIZ

1. Owners of which of the following forms of business organization will be subject to more than single taxation?

A. Sole proprietorships

B. General partnerships

C. Limited liability partnerships

D. Corporations

2. Suppose that a friend approaches you for advice on what form of business to start, and that she is asking you to help her choose between starting a sole proprietorship or forming a corporation. She also indicates that she is more concerned about personal liability than about double taxation. Which form of business organization would you recommend to her, and why?

A. A corporation, because it would have double taxation and unlimited personal liability

B. A sole propietorship, because it would have double taxation and unlimited personal liability

C. A corporation, because it would have double taxation but no personal liability

D. A sole proprietorship, because it would have double taxation but no personal liability

3. Assume that 100 of your closest friends want to start a new business. The business is expected to be quite profitable, but it does have a good deal of risk involved. If all of the 100 friends would like to minimize their personal liability while reducing taxes as much as possible, which of the following forms of business organization would you recommend to them?

A. A partnership

B. A corporation

C. An S corporation

D. A sole proprietorship

4. The primary goal of the financial manager should be to:

A. Maximize profits

B. Minimize costs

C. Maximize the stock price

D. Maximize market share

5. In the agency relationship between the shareholders and the managers of a corporation:

A. Managers and shareholders are both principals

B. Managers and shareholders are both agents

C. Managers are the principals, and shareholders are the agents

D. Managers are the agents, and shareholders are the principals

6. Stock options help to mitigate agency problems between shareholders and managers by:

A. Aligning the interest of managers with those of shareholders

B. Offering managers a stable, constant reward for a job well done

C. Allowing shareholders to fire underperforming managers

D. Diluting the ownership structure of the company

7. Which of the following is an appropriate primary goal for a corporation’s financial manager?

A. Maximize shareholder wealth

B. Minimize the stock price

C. Maximize the number of shares of stock

D. Maximize the net income of the firm

8. Shareholders act as:

A. Principals in their agency relationship with managers, but as agents in their agency relationship with lenders

B. Agents in both their agency relationship with managers and their agency relationship with lenders

C. Agents in their agency relationship with managers, but as principals in their agency relationship with lenders

D. Principals in both their agency relationship with managers and their agency relationship with lenders

9. The term “2.3 taxation,” when used to refer to selected forms of business organizations, refers to a situation where:

A. Corporations collect sales tax from customers and pay taxes on corporate earnings

B. Corporations pay taxes on corporate earnings, and investors pay taxes on the earnings paid out to them

C. Corporations own shares in other corporations

D. Taxes are paid by a corporation both on the interest it pays and on earnings

10. The two major attributes on which the basic forms of business organization differ are:

A. Owners’ personal liability and protection of the owners from litigation

B. The degree of taxation and protection of the firm from product liability suits

C. The size of the firm and the degree of taxation

D. Owners’ personal liability and the degree of taxation




chapter 3
Accounting Statements and Cash Flows

CHAPTER OBJECTIVES

At the end of this chapter, the reader should be able to:

• Compare and contrast the intuition behind assets and liabilities in accounting versus the intuition in finance

• Explain the differences between current and fixed assets in terms of liquidity and profitability

• Calculate corporate tax bills and average corporate tax rates

In this chapter, we’re going to go over the basic accounting statements, giving particular attention to the parts that are important to us as financial professionals, and taking great care to make sure that we know how those parts are constructed.

The Balance Sheet: Assets versus Liabilities

If you’ve had an introductory accounting class, you’re familiar with the basic structure of the balance sheet, a sample of which is shown in Figure 3-1.

As we’ve come to expect, the assets are arrayed on the left side of the sheet, and the liabilities and equity accounts are shown on the right-hand side. This division between the two halves of the balance sheet is critical in both accounting and finance, but for very different reasons.

In most accounting classes, students are programmed to view the asset accounts as the “good things” and the liability accounts as the “bad things.” Viewed one way, this mentality makes perfect sense: assets have value, and that value, if realized by either selling the assets or by running them to produce a product or service, can be used to pay off the debts represented by the liability accounts.

However, there’s another way to view these two parts of the balance sheet, one that’s more appropriate for someone making those value-maximizing decisions that we discussed in the previous chapter. Think of assets, not as potential sources of money as accountants do, but as something we have to buy in the first place; that is, as a sort of “sponge” that soaks up or uses the available cash of the firm. Likewise, don’t think of a liability as something to be paid off, but instead think of how it came to exist on the books in the first place: somebody lent you money or resources, which meant that you didn’t have to “foot the bill” for at least some of the assets.
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FIGURE 3-1 • Sample balance sheet.

Sort of a backward way of thinking about things, isn’t it? But, if you realize that “maximizing value per share” is equivalent to using the owners’ invested capital as efficiently as possible, it starts to make sense.

So, for the rest of this book, if we want to put ourselves in the mindset necessary to make optimal financial decisions, we have to get used to thinking in terms of assets being necessary evils, and of liabilities being the “good” part of the balance sheet.

The Balance Sheet: Short-Term versus Long-Term Accounts

Referring back to the balance sheet in Figure 3-1, we see that the next level of differentiation, after we divide its parts between assets and liabilities/owners’ equity accounts, is between the short-term and long-term parts of each. For the assets side, it’s best to think of this differentiation as pertaining to liquidity—the ability to convert an asset into cash quickly while still retaining a good deal of its value. Current assets tend to be more liquid, while long-term, or fixed assets, tend to be less liquid.

But there’s a flip side to this issue of liquidity, too, one that we can think of in terms of profitability or productivity. Current assets are extremely liquid, but they don’t usually yield a very high rate of return; fixed assets, on the other hand, tend to be relatively illiquid but typically offer a much higher rate of return. Because of this, well-run firms tend to keep as little capital tied up in current assets as possible. However, all firms have to keep at least some liquid assets, if for no other reason than that their creditors will eventually want to be paid back.

How much current assets is necessary? Well, it depends upon several factors, the chief one being how many liabilities have to be paid off in the near term—that is, the amount of current liabilities owed by the firm. Like current assets, current liabilities are obligations of the firm that need to be “turned into cash” (i.e., paid off) within the course of the next year, and one of the common approaches to determining whether a firm has enough current assets is to compare its level to that of current liabilities.

One of the simplest ways to make this comparison is to calculate the firm’s Net Working Capital (NWC):

NWC = CA − CL

where CA = current assets

CL = current liabilities

Intuitively, NWC measures the amount of excess current assets above and beyond the amount needed to repay current liabilities as they come due. Usually, we would expect NWC to be greater than zero for most healthy firms.

Why “greater than”? We just said that a well-run firm should keep as little assets as possible in the form of current assets, so shouldn’t we have said “equal to”? No, for a couple of reasons:

• First, firms need to keep current assets such as inventory and accounts receivable both to attract customers and to pay back current liabilities; if the need to attract customers is great enough, then even a well-run firm may have more current assets than current liabilities.

• Second, though a firm usually knows exactly which current liabilities have to be paid off in the short term, there isn’t any such certainty regarding which of the current assets are going to “turn into” cash in the same time span. You can’t make customers buy your product, so any finished-goods inventory can’t really be considered a “cash equivalent,” and even some of your customers in your accounts receivable aren’t going to pay you on time.

Of course, how much excess current assets are necessary for a firm will be a function of the types of products/services the firm offers, how popular they are, the production process used to produce them, the customers’ attributes, and so on. For example, it seems reasonable to assume that Apple probably has proportionately much less capital invested in finished goods inventories for their iPod division than General Motors does for their Sport Utility Vehicle (SUV) division.

The Income Statement

The income statement purports to measure how much money a firm makes during a particular period of time. However, there are a couple of reasons that it doesn’t actually do a good job of measuring this:

• First, the income statement is constructed using Generally Accepted Accounting Principles (GAAP), which dictate that revenues will be recognized at the time of the sale and that expenses will be “matched up” with sales, with the possible end result being that the accounting net income calculated in one period may include expenses that occurred in prior periods.

To see why this is a problem, consider the income statement shown in Figure 3-2. Suppose that this firm actually produced all the goods that are sold during 2011 back in 2010, and that it didn’t sell any items in 2011 until the last part of the year, when it sold them all on credit. This firm won’t have actually received any money yet, even though it is going to be expected to pay taxes on those sales. Furthermore, the cost of goods sold is reducing the amount of 2011 taxable income, even though those expenses were actually incurred in 2010.

• Second, the income statement includes noncash items such as depreciation; these expenses, though counted against taxable income in this period, were probably actually incurred sometime prior to this year.
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FIGURE 3-2 • Sample income statement.

Taxes

Most finance textbooks will have a chart of corporate-tax rates as shown in Figure 3-3. Using this chart is fairly straightforward.

For example, if we take TMA’s taxable income of $697,000,000 shown in Figure 3-2, we can calculate the year’s tax bill as shown below:

Tax = $50,000 × 15% + ($75,000 − $50,000)×25%

+($100,000−$75,000)×34%

+($335,000−$100,000)×39%

+($10,000,000−$335,000)×34%

+($15,000,000n$10,000,000)×35%

+($18,333,333−$15,000,000)×38%

+($697,000,000−$18,333,333)×35%

=$243,949,997.94

However, if you know that you are going to be using this tax table frequently, you can save yourself some time by precalculating the cumulative tax bill at the top of each tax “bracket,” as shown in Figure 3-4.

Once this is done, calculating a firm’s tax bill will require a lot less math. For example, if we once again take TMA’s taxable income of $697,000,000 and then note that it falls into the highest tax bracket, then we can use the fact that we already know the cumulative tax on all the lower brackets to calculate the tax bill as:

Tax = $6,416,664.49 + ($697,000,000−$18,333,333)×35%

= $243,949,997.94
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FIGURE 3-3 • Corporate tax brackets in the United States.
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FIGURE 3-4 • Cumulative tax amounts.

We can also use this number, along with the amount of taxable income of the firm, to calculate the firm’s average tax rate:
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Cash Flow From Assets

Most finance textbooks will define Cash Flow From Assets (CFFA) in two ways:
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and
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The best way to view these two definitions is to think of the first as defining where cash flow comes from, and the second as detailing where it goes to.

When calculating CFFA from the first definition, there are several supporting calculations:

OCF = EBIT + depreciation − taxes

NCS = ending net fixed assets − beginning net fixed assets + depreciation

Changes in NWC = ending NWC − beginning NWC

Returning to our TMA example, these would be equal to:

OCF = $787 + $65 − $244 = $608 million

NCS = $1,709 − $1,644 + $65 = $130 million

Changes in NWC = ($1,403 − $222) − ($1,112 − $428) = $497 million

Giving us CFFA of:

CFFA = $608 − $130 − $497 = −$19 million

So this firm actually used more cash flow than it produced. Where did the $19 million in needed cash come from? Turning to the second equation for CFFA, and defining its parts as:

CF to creditors = interest paid − net new borrowing

CF to stockholders = dividends paid − net new equity raised

We see that

CF to creditors = $90 − ($620 − $408) = −$122

million CF to stockholders = $103 − ($600 − $600) = $103 million

Giving us CFFA of:

CFFA = −$122 + $103 = −$19 million

That is, the $19 million cash flow was raised by selling more bonds; in fact, a total of $122 million worth of new bonds were sold, with the money raised from the sale of excess bonds ($122 − $19 = $103 million) being used to pay the dividend to shareholders.

QUIZ

1. From a financial cash flow perspective, and assuming everything else held constant, which of the following changes to a firm’s balance sheet would be a “good” thing, and why?

A. A firm increasing assets, because doing so frees up cash flow

B. A firm decreasing assets, because doing so frees up cash flow

C. A firm increasing liabilities, because doing so ties up cash flow

D. A firm decreasing liabilities, because doing so ties up cash flow

2. A firm with Net Working Capital less than zero has:

A. More capital invested in current assets than it has provided by current liabilities

B. More fixed assets than current assets

C. Less capital invested in current assets than it has provided by current liabilities

D. Less fixed assets than current assets

3. One of the criticisms of the income statement mentioned in this chapter is that it includes noncash items such as depreciation. Everything else held constant, what will be the effect of including depreciation when calculating the income statement versus just ignoring it?

A. Including depreciation will cause both the amount of taxes paid and the firm’s net income to be higher than if depreciation were left out.

B. Including depreciation will cause both the amount of taxes paid and the firm’s net income to be lower than if depreciation were left out.

C. Including depreciation will cause the amount of taxes paid to be higher and the firm’s net income to be lower than if depreciation were left out.

D. Including depreciation will cause the amount of taxes paid to be lower and the firm’s net income to be higher than if depreciation were left out.

4. Your company has taxable income this year of $7,500,000 and faces the corporate tax schedule provided earlier in this chapter. What will be your company’s tax bill?

A. $2,550,000

B. $2,850,000

C. $3,250,000

D. $3,850,000

5. Your company has taxable income this year of $7,500,000 and faces the corporate tax schedule provided earlier in this chapter. What will be your company’s average tax rate?

A. 34.00%

B. 34.45%

C. 24.43%

D. 28.19%
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FIGURE 3-5 • AHS income statement

Please use the income statement and balance sheets for AHS shown in Figures 3-5 and 3-6 to answer the next three questions:

6. What was this firm’s net capital spending for 2011?

A. –$1,890

B. $2,420

C. $3,215

D. $4,310

7. What was this firm’s change in net working capital for 2011?

A. –$941

B. –$200

C. $366

D. $719
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FIGURE 3-6 • AHS balance sheets

8. What was this firm’s cash flow to creditors for 2011?

A. –$50

B. $50

C. $150

D. $250

9. Your company has taxable income this year of $15,500,000 and faces the corporate tax schedule provided earlier in this chapter. What will be your company’s marginal tax rate?

A. 34.00%

B. 34.45%

C. 24.43%

D. 38.00%

10. Under Generally Accepted Accounting Principles (GAAP), a firm that made a product in 2011 and then sold it in 2012 would:

A. Show both the revenues and the expenses in 2011

B. Show both the revenues and the expenses in 2012

C. Show the revenues in 2011 and the expenses in 2012

D. Show the revenues in 2012 and the expenses in 2011




chapter 4
Common-Size, Common-Base Year, and Ratio Analysis

CHAPTER OBJECTIVES

At the end of this chapter, the reader should be able to:

• Explain how ratio analysis involves both summarization and standardization

• Construct common-size financial statements

• Construct common-base year financial statements

• Construct and interpret commonly used financial ratios

Though they’re not usually presented as such in most finance texts, all of the topics covered in this chapter arguably fall into the category of ratio analysis, as all involve dividing one or more financial variables by another. Accordingly, the first thing we’ll cover in this chapter will be the intuition concerning why ratios in general are useful for financial analysis, after which we’ll first discuss how this intuition extends to the fairly specific types of ratio analysis represented by common-size and common-base year analyses. Finally, we’ll wrap up this chapter with discussions of each of the common categories that are typically used to classify the more general types of ratios.

The General Goal of Ratio Analysis: Summarization

Ratios, by dividing one value by another, summarize the relationship between their numerator and denominator. This summarization intentionally loses some information concerning the absolute magnitudes of the numerator and denominator in order to provide a value that measures the difference in relative magnitudes of each.

This measurement of relative difference in the sizes of the two components of the ratios is often more important, or more insightful, than the values of the components themselves. However, the value of the ratio by itself is often not enough; we also need an expected, or benchmark, value to compare it with.

For example, suppose that we were examining firms in an industry where sales figures generally fall into the range of $100,000 to $1,000,000 per year, and that those same firms usually have from $25,000 to $250,000 invested in fixed assets. Assuming that these two variables are unrelated (which is unreasonable, but we’ll correct that in just a moment), we could conceivably expect to see values for the fixed asset turnover ratios (sales/net fixed assets, covered in more depth later in this chapter in the section on asset utilization ratios) ranging from $100,000/$250,000 = 0.4 to $1,000,000/$25,000 = 40.

However, common sense would seem to suggest that these two variables should be pretty highly correlated with one another, particularly for firms within the same industry like this, so that we would normally expect to see the firms with $100,000 in sales also being the ones with $25,000 in fixed assets, and those with $1,000,000 in sales being the ones with $250,000 in fixed assets. In both cases, this would result in fixed asset turnover ratio values of 4 ($100,000/$25,000 = $1,000,000/$250,000 = 4).

Let’s assume that we double-checked our intuition and found that, in this industry, the average fixed asset turnover was, sure enough, very close to 4. The underlying expectation for this industry would therefore be that each $1 of fixed assets should typically be expected to support or generate $4 in sales per year. If we then observed a firm in this industry that did have a fixed asset turnover ratio of 40, we would be pretty surprised and would probably want to investigate further.

“Good” and “Bad” Values for Ratios

When we do compute a ratio value for a firm that is significantly different from the benchmark value, it will usually be tempting to immediately classify that value as “good” or “bad”; for a couple of very good reasons, you’ll want to try to avoid this temptation until you’ve had a chance to investigate the reasons underlying the difference.

First of all, a firm’s ratio that is higher than the benchmark is not always going to be a “good” thing; in the example we just covered using the fixed asset turnover ratio, it probably was, but for other ratios such as days’ sales in receivables (see later), a relatively high value will be a bad thing.

Second, even if the firm’s ratio value is in the range normally viewed as “good,” we’ll see that this can be due to both “good” and “bad” reasons. For a particular ratio, figuring out what the possible “good” and “bad” reasons might be is usually as simple as reminding ourselves that, “The ratio might be big because the top is big, or it might be big because the bottom is little.”

For example, let’s return again to the firm with a fixed asset turnover ratio of 40 in an industry where the average value is around 4. The possible reasons for this firm having such an atypical ratio value can be boiled down into two general categories: either (1) this firm spends about as much as its competitors do on fixed assets and just gets more use out of them, or else (2) the firm doesn’t spend anywhere near as much as its competitors do on fixed assets.

Obviously, case (1) here is the “good” reason for this firm having a relatively high fixed asset turnover value and case (2) is the “bad” reason.

So, once we identify an atypical ratio value, how do we tell the difference between cases (1) and (2)? Well, usually by looking to see if comparison of additional, associated ratio values for the firm to their benchmarks can give us enough information to figure out which case holds true. For example, if the firm with a high fixed asset turnover value also had a value for “fixed assets/total assets” close to the industry average, we would probably lean more toward case (1) holding true.

An Additional Effect of Ratio Analysis: Standardization

In both of the previous sections, note that we’ve been implicitly assuming that the relationship measured by a ratio, the relative difference in the sizes of the top and bottom of the ratio, is comparable across firms. This assumption doesn’t hold perfectly true in the real world, but empirical evidence seems to indicate that it does hold at least approximately most of the time; it certainly seems to make more sense to use a firm’s fixed asset coverage ratio as a basis for comparison to the prevailing industry norms than it would to use either the firm’s sales figures or fixed asset balances by themselves.

In effect, when we do compare ratio values across firms like this, we’re basically assuming that the largest source of any differences in the “parts” of the ratios being compared is due to differences in the firms’ respective sizes: a large firm will obviously be expected to have more sales and more fixed assets than a small firm, and so forth. Therefore, when we construct a ratio for the large firm, the “bigness” of the numbers in the numerator will cancel out the “bigness” of the numbers in the denominator; the same will also hold true for ratios computed for small firms, allowing us to compare ratio value across firms of different sizes.

Common-Size Statement Analysis

To constrict common-size financial statements, we simply divide each item in a financial statement by what we expect to be the largest number in that statement in order to get a percentage value. For balance sheets, the largest number is usually the total assets entry, so we use that as the divisor; for income statements, we use net sales.

The balance sheets for TMA that we discussed in the last chapter are shown in Figure 4-1. Converting these balance sheets to common-size statements yield the statements shown in Figure 4-2.

TMA’s income statement and a common-size income statement are also shown in Figure 4-3 and Figure 4-4, respectively.

As you can see, the common-size statements would be especially handy for comparing TMA’s financials to those of another company, and can even come in handy for tracking TMA’s position across time: for example, comparing the values in the common-size asset sheets across the two years shown can help to highlight some of the subtleties of TMA’s position that we might not have noticed using the “dollar” statement, such as the fact that, though TMA’s notes-payable account stayed constant at $196 million across both years, this represented a drop from 7.11 percent of total funding (i.e., total capital in the firm) in 2010 to only 6.30 percent of total funding in 2011. In many industries, such a drop might be of significant interest.
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FIGURE 4-1 • TMA balance sheets.
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FIGURE 4-2 • TMA common-size balance sheets.

[image: image]

FIGURE 4-3 • TMA income statement.
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FIGURE 4-4 • TMA common-size income statement.

Common-Base Year Analysis

Another handy tool for analyzing changes in a firm’s position over time is the common-base year analysis, which involves choosing a base year and then expressing other years in terms of how large each item is relative to its value during the base year. Choosing 2010 as the base year for an analysis of TMA, we get the results shown in Figure 4-5.

The common-base year figures shown in Figure 4-5 represent the relative size of the corresponding year 2011 item compared to the same item for 2010: a value of 1 means that the figures for the two years were the same, a value greater than 1 indicates that the year 2011 figure was larger, and a value less than 1 indicates that the year 2011 figure was smaller than the year 2010 figure. The amount by which the common-base year figures deviate from 1 can be thought of as the percentage change from 2010 to 2011 for that item.

For example, the common-base year figure of 1.52 for long-term debt indicates that debt grew by 52 percent, and the figure of 0.52 for total current liabilities indicates that current liabilities shrunk by 48 percent (because the deviation from 1 for that item is equal to 1 – 0.52 = 0.48).

It is also possible to use both the common-size and common-base year techniques in conjunction with one another. Figure 4-6 shows the computation of just such a set of values; the common-base year amounts in this figure are different from those in Figure 4-5 because they’re calculated using the 2010 and 2011 common-size statements instead of the 2010 and 2011 dollar amounts.
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FIGURE 4-5 • TMA common-base year analysis.
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FIGURE 4-6 • TMA combined common-size and common-base year balance sheets.

The values produced by this combined approach provide us with estimates for relative sizes of the 2011 balance sheet items after they’ve already been adjusted for an increase in the size of the firm by converting the balance sheets to common-size statements. This will allow us to better identify which items changed at a rate different from the average rate of change caused by the overall growth in assets. For example, the common-base year figure for cash in Figure 4-5 is 1.54, indicating that cash grew by 54 percent between 2010 and 2011, while the corresponding common-base year figure of 1.36 for cash in Figure 4-6 tells us that cash grew 36 percent faster than the rate of increase in total assets.

Liquidity Ratios

Liquidity refers to the ability of a firm to convert assets to cash while getting as much of the value of the asset as possible. As discussed earlier, current assets tend to be more liquid than fixed assets, so it’s no surprise that all of the ratios in this category use either all or part of the current asset value or net working capital, which can basically be thought of as “net current assets above and beyond current liabilities.”

Most liquidity ratios will focus on contrasting this measure of current assets with some estimate of money owed in the short term, usually current liabilities or expenses. For example, looking at the list of commonly used liquidity ratios shown above, we see that calculating the current ratio involves simply dividing current assets by current liabilities. For TMA in 2011, this ratio will be equal to $1,403/$222 = 6.32, a rather dramatic increase from the value of $1,112/$428 = 2.60 in 2010.
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Assuming that the 2011 value of 6.32 is higher than average, is this good or bad? Well, it depends: if you’re looking at this company from the viewpoint of a lender to whom part of the current liabilities are owed, it’s probably a good value, because it means that TMA has approximately $6.32 in assets set to sort of “spontaneously convert” to cash for every $1.00 of short-term liabilities that they owe, so you’ve probably got a good chance of being paid the money you’re owed.

On the other hand, if you’re asking this question from the viewpoint of an equity investor, such a relatively high value probably isn’t such a good thing, as it indicates that you might have too much capital tied up in relatively (compared to fixed assets) poorly performing current assets.

By the way, this answer of “it depends” is going to crop up fairly often when we’re talking about whether a particular range or value for a ratio is good or bad; what’s going to be hard to determine is what it depends on.

Sometimes, however, we can state that a particular range for a value is likely to be either good or bad. Such is the case here with the current ratio: by and large, firms should usually have a current ratio greater than 1 if they hope to pay their current liabilities. Depending upon how likely the various types of current assets are to actually turn into cash (remember that not all accounts receivable will be paid, not all inventory will be purchased, and so on), different industries or firms may actually need to consistently have a current ratio that is significantly higher than 1 in order for the firms involved to be confident about paying back their current liabilities, but they’ll all usually need to have a current ratio of at least 1.

Notice that we said “usually,” but not “definitely.” It is possible that a firm may be able to meet current liabilities with a planned liquidation of some fixed assets or something of the sort, so you might occasionally see a perfectly healthy, profitable firm with an occasional current ratio of less than 1; but such circumstances certainly shouldn’t be expected to recur period after period unless the firm is in a very unique situation.

The quick ratio is a little harder to pin down concerning a reasonable range to expect: if a firm has a pretty good certainty that their current inventories will be sold, then their quick ratio may be significantly less than 1 and they can still have a reasonable expectation of meeting the current liability obligations.

Note that the quick ratio for a given period will always be less than the current ratio for the same period if the firm has any inventory; for TMA, the quick ratios for 2011 and 2010 are ($1,403 − $555)/$222 = 3.82 and ($1,112 − $553)/$428 = 1.31, respectively, as compared to the current ratio values of 6.32 and 2.60 discussed earlier. Mathematically, this makes sense, as both the current and quick ratios have the same denominators, but the quick ratio numerator is a subset of that of the current ratio.

Intuitively, you should think of the quick ratio as a slightly more “paranoid” version of the current ratio. To see why, think about what current assets are included in the current ratio: primarily cash, accounts receivable, and inventory. Of these three types, which is least likely to turn into cash in the short term? Inventory, because cash is already cash, and accounts receivable represent obligations of your customers to pay you cash, but most firms usually can’t force customers to buy your inventory. So, when we subtract out inventory in the computation of the quick ratio, we’re basically computing a new version of the current ratio, one where we’re reducing the money we expect to have coming in by the part that we’re least sure about.

The net working capital to total assets ratio, on the other hand, takes a different approach to addressing the question of whether the firm has an appropriate amount of current assets. By using net working capital as the numerator, this ratio is focusing on the amount of current assets above and beyond current liabilities; that is, the amount of current assets that the firm has to fund. This ratio will normally be greater than 0 for most firms, but there are several situations where it might even be negative. For example, if a firm was in a strong enough market position to force its suppliers to give it very good credit terms (for example, a very long time to pay) while at the same time being able to ask its customers to pay cash-on-the-barrel, current liabilities could actually be greater than current assets.

Finally, the interval measure takes yet another approach to measuring how capable a firm is of meeting its short-term obligations. By dividing the firm’s current assets by average daily operating costs, this ratio is explicitly measuring how many days the firm could continue operations if it were forced to use just the assets expected to turn into cash sometime soon (i.e., the current assets).

One notable thing about this asset: it’s the first one we’ve discussed that is not a pure number. Computing the current, quick, and net working capital to total assets ratios all involve dividing a dollar figure by another dollar figure, and denominations, such as the currency symbol, cancel out in algebraic equations just like everything else does, so “$X/$Y” becomes “X/Y,” a pure number.

For the interval measure, however, we’re dividing a dollar figure by one that’s expressed in terms of “$ per day.” “$X/($Y per day)” is the same as “$X/($Y/day),” which simplifies to “X/Y × (1/1/day),” which further simplifies to “X/Y days.”

The point here is that, if you keep careful track of exactly which units of measurement cancel out in the computation of a ratio, and of which ones don’t, you may be able to get at least a small hint concerning what a particular ratio is supposed to be conveying.

Leverage Ratios

As we’ll see in later chapters, a firm’s debt is often referred to as leverage because, like Archimedes’ famous lever, debt magnifies something: in this case, both the earning power of equity as well as its risk.

The leverage ratios listed below are actually trying to express relationships very similar to those that the liquidity ratios measured; it’s just that, while the liquidity ratios dealt with cash coming in versus cash going out in the short term, the leverage ratios focus on all the cash flows coming in and obligated to go out (i.e., to be repaid to debt holders) in both the short and long terms.

The first two ratios listed, the total debt ratio and the debt-equity ratio, are fairly simple to both calculate and interpret, so we won’t dwell on them too long. However, you will find that finance texts often give you one of these when you need the other, so, before we go on to the other ratios, let’s talk a little about how they’re related and about some shortcuts for converting back and forth between the two.
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First, realize that the total debt ratio is theoretically equal to D/A, and the debt-equity ratio can be written as D/E. Now, we can use the basic accounting identity, A = D + E, to construct an algebraic formula for converting back and forth between these two ratios:

A = D + E

D = A – E

D/E = A/E – E/E

D/E = A/E – 1

D/E = 1/(E/A) – 1

D/E = 1/(1D/A) – 1

So, for example, if a firm has a D/A ratio of 1/3, it will have a D/E ratio of 1/2:

D/E 1/(1 − 1/3) – 1 = 1/(2/3) – 1 = 3/2 – = 1/2

We can also create an analogous equation for converting back the other way (i.e., from D/E to D/A). However, there is an easier way.

This easier way depends upon a slightly reworked version of the accounting identity. If A = D + E, then we can also rewrite this by dividing everything by A:

A/A = D/A + E/A

But A/A is, of course, 1, so this becomes:

1 = D/A + E/A

This version is handy in two ways: first, it tells us that, given either D/A or E/A, we can always solve for the other by subtracting the one we know from 1:

D/A = 1 – E/A and E/A = 1 – D/A

So, for example, if we’re told that D/A = 0.25, then

E/A = 1 – 0.25 = 0.75

The second way that this version helps us is based on simple algebra: once we know both D/A and E/A, then D/E is simply equal to D/A ÷ E/A (note that the A’s will cancel out). For example, if D/A is 0.25, then E/A = 1 – 0.25 = 0.75, and D/E = 0.25/0.75 = 1/3.

A modification of this approach can also be used to go the other way, solving for D/A if we know D/E. To use this other approach, first make sure that D/E is expressed as a fraction. For example, if you’re told that D/E is equal to 0.5, first convert that to 1/2. Now, this fraction doesn’t tell us how big D, E, and A are in absolute terms, but it tells how big they are relative to each other, and we can use that to solve for D/A and E/A.

For example, if D/E = 1/2, then think of A as being the sum of the numerator and the denominator, 1 + 2 = 3. Then you can express D/A as the numerator over the sum of the numerator plus denominator, or 1/3, and E/A as the denominator over the sum of the numerator plus denominator, or 2/3.

So, to summarize:

a To go from D/A to D/E, calculate E/A as 1 – D/A, then divide D/A by E/A to get D/E.

b To go from E/A to D/E, calculate D/A as 1 – E/A, then divide D/A by E/A to get D/E.

c To go from D/E to D/A, convert D/E to a fraction, then take the top of the D/E fraction and divide it by “bottom + top.”

d To go from D/E to E/A, convert D/E to a fraction, then take the bottom of the D/E fraction and divide it by “bottom + top.”

The equity multiplier is simply the inverse of the equity ratio, E/A. If you use one of the techniques listed above to get the total debt ratio, you can just calculate the equity ratio as E/A = 1 D/A, and then take the inverse of the result. For example, if you know (or calculate) that the total debt ratio is 0.60, then the equity ratio will be 1 - 0.60 = 0.40, and the equity multiplier will be 1/0.4 = 2.5.

Why is it called the equity “multiplier”? Notice that, even though there’s no “D” explicitly listed in the equity multiplier ratio, there is an implicit one, because A/E will get bigger as D/A gets bigger. As discussed above, we’ll see later that debt will act as a type of financial leverage; at that time, we’ll also see that the multiplier in the name of this ratio refers to how much the earnings and risk of equity will be magnified because of the amount of debt in the company.

The last ratio in this category, the times interest earned ratio, is often referred to simply by its acronym as the TIE ratio. Intuitively, the TIE ratio is simply measuring how big the before-interest earnings of the firm, EBIT, is compared to the amount of interest paid by the firm. Obviously, the firm will have a negative net income figure if the TIE is less than 1 (because TIE < 1 implies less before-interest income earned than interest paid).

Asset Utilization Ratios

To the extent that any capital tied up in assets is a necessary evil from the viewpoint of the corporation, the asset utilization ratios listed here are measuring how efficiently the firm is using that invested capital.

These ratios have one special attribute that none of the ratios we’ve covered so far share: while all the previous ratios we’ve discussed have involved either dividing income statement items by other income statement items, or dividing balance sheet items by other balance sheet items, these ratios each involve dividing an income statement item by a balance sheet item.
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Why is that a big deal? Because income statements contain items that measure the flow of cash throughout a time period, whereas balance sheets contain items that capture a snapshot of the amount in an account at a particular point in time. This idea of what length of time a measurement is for carries the same weight as a number’s denomination, and dividing a flow variable by a snapshot is like comparing apples to oranges.

So, what do we do? We try to simulate a flow variable using multiple snapshots; that is, we take multiple measurements of the same balance sheet item, but taken first from the balance sheet that was constructed at the point in time where the income statement started measuring flows, and again from the point in time where the income statement stopped. By taking the average of these two snapshots, we get a measurement of what the “typical” amount was in that particular balance sheet account during the entire time frame spanned by the income statement.

For example, using TMA’s 2011 income statement and its 2010 and 2011 balance sheet from Figure 4-1 and Figure 4-3, we would compute TMA’s receivables turnover ratio as $1602/[($455 + $688)/2] = 2.8031.

All of the “turnover” ratios in this category, such as the one we just computed, are measured in terms of pure numbers and technically measure how much of a particular type of asset supported sales (or another income sheet item) during the year. However, they can also be thought of as representing how many times during the period (in this case, during the year) something happened. The receivables turnover measures how many times, on average, TMA collected on its accounts receivable and then turned around and sold more product on credit; the inventory turnover ratio would measure how many times TMA might have sold out of its inventory and then restocked; and so forth.

The other type of ratio that we see in this category, those whose names start with “Days’ sales…,” are simply restatements of the respective turnover ratios, and can be thought of either as stated (for example, “Days’ sales in inventory”) or as expressing how often the “something” referred to in the previous paragraph happened. For example, if we think of TMA’s receivables turnover as saying that the firm collected on its accounts receivable 2.8031 times during the year, then the corresponding Days’ sales in inventory of 365/2.8031 = 130.2107 is saying that TMA collected its accounts receivable about once every 130 days, on average.

Profitability Ratios

The profitability ratios shown here are trying to express how much money the firm made, either as a percentage of sales (i.e., profit margin) or as a percentage of capital invested in either all assets (i.e., return on assets) or just in the portion of the firm funded by equity (i.e., return on equity). All of these ratios rely on accounting statement items to measure both cash inflows and the amount of capital invested; as we discussed in the last chapter, accounting statements don’t measure either of these very well, so the values produced for the formulas don’t represent very good proxies for a true “rate of return.”
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However, to the extent that the firms used for benchmarking a firm’s profitability also suffer from the same problems, it may very well prove useful to compare these ratios. For example, if we know that TMA’s ROE of $453/$1,602 = 0.2828 while the industry average ROE is 0.15, it really doesn’t matter that neither of these numbers are really good measures of the rate of return to equity holders if the ordering of those unseen, “true” rates of return matches the ordering seen here.

QUIZ

Please use the income statement and balance sheets for AHS shown in Figures 4-7 and 4-8 to answer the next nine questions:

1. Construct a common-size income statement for AHS. In this statement, what will be the value for taxable income?

A. 11.21%

B. 17.25%

C. 16.60%

D. $1,660

2. Construct common-size balance sheets for AHS for both 2010 and 2011. Percentage-wise, which of the following items has grown the most?

A. Accounts payable

B. Accounts receivable

C. Cash

D. Notes payable

3. Using 2010 as the base year, construct a common-base year balance sheet for 2011 for AHS. According to this statement, which of the following items has grown the most compared to its 2010 value?

A. Accounts payable

B. Accounts receivable

C. Cash

D. Notes payable

[image: image]

FIGURE 4-7 • AHS income statement.

[image: image]

FIGURE 4-8 • AHS balance sheets.

4. Construct a combined common-size and common-base year balance sheet for 2011. What will be the common-base year value for the 2011 net fixed assets?

A. 0.89

B. 0.92

C. 1.12

D. 1.32

5. What will be the value of AHS’s current ratio during 2011?

A. 1.14

B. 1.42

C. 1.49

D. 1.53

6. What will be the value of AHS’s equity multiplier during 2011?

A. 0.44

B. 0.56

C. 1.78

D. 1.82

7. What will be the value of AHS’s TIE during 2011?

A. 2.75

B. 2.85

C. 2.95

D. 3.05

8. What will be the appropriate value of AHS’s inventory turnover ratio in 2011?

A. 4.56

B. 4.78

C. 5.32

D. 5.90

9. What will be the appropriate value of AHS’s profit margin in 2011?

A. 9.34%

B. 10.12%

C. 11.21%

D. 12.53%

10. Suppose a firm had a D/A ratio of 0.4. Which of the following values would be equal to its D/E ratio?

A. 4/10

B. 2/3

C. 0.4/1.4

D. 10/4
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TMA INC.

2011 Income Statement

(8 in millions)

Net sales 1602
Costof goods sold 750
Depreciation 65
Earnings before interest and taxes 787
Interest paid %
Taable income. 697
Taxes (35%) 244
Net income 453

Dividends s 10

Addition to retained carnings 350
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TMA INC.

2011 Common-Size Income Statement

(§ in millions)

Net sales 100.00%
Costof goods sold 4682%
Depreciation 406%
Earnings before interest and taxes 9.15%
Interest paid 562%
Taxable income $51%
Taxes (35%) 15.23%
Net income 28.28%

Dividends 6.43%

‘Addition o retuined carnings 21.85%
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CFFA = cash flow to creditors
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CFFA = operating cash flow
— net capital spending
— changes in NWC
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Average .40 6%
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Year Return
2007 37.34%
2008 -23.67%
2009 12.45%
2010 17.87%
2011 -8.08%
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-$600 + $200 = -$400

(“Nope, the sum isn’t nonnegative yet: better keep
going.”)

-$400 + $300 = -$100
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Real Estate

Normal Recovery Period Nonres!
Year 3% 5% 7% 10% 15% 20% 31.5% |39%
1 3333 2000 1429 1000 500 3750 30420 | 2.461
2 4445 3200 2449 1800 950 7219 31750 | 2564
3 1481 1920 1749 1440 855 6677 31750 | 2564
4 741 152 1240 1152 770 6177 31750 | 2564
5 000 1152 893 922 693 5713 31750 | 2564
6 000 576 892 737 623 5285 31750 | 2564
7 000 000 893 655 5950 4.888 31750 | 2.564
8 000 000 446 655 590 4522 31750 [ 2564
9 000 000 000 656 591 4.462 31740 | 2564
10 000 000 000 655 590 4461 31750 | 2564
11 000 000 000 328 591 4462 31740 | 2564
12 000 000 000 000 590 4.461 31750 | 2564
13 000 000 000 000 591 4462 31740 | 2564
14 000 000 000 000 590 4461 31750 | 2564
15 000 000 000 000 591  4.462 31740 | 2.564
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Fixed Costs if Oil Average
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1
300,000
$155,000
$500,000
170,000
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AHSINC.
2011 Income Statement
(§ in millions)

Net sales s 9625
Cost of goods sold 5225
Depreciation 1890
Earnings before interest and taxes 2510
Interest paid 850
Taxable income. S 1660
Taxes (35%) S81
Net income 507

Dividends s 679
Addition to retained earnin;
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AHS INC.
Balance Sheets as of December 31, 2010 and 2011

(§ in millions)
000 2011 2000 2011
Assets Liabilities and owners’ equity

Current assets Current liabilites

Cash s Accounts payable S 1150 S 2863

Accounts receivable Notes payable 2600 1628

Inventory Toul S 30 s 4wl

Total

Fixed assets Long-term debt 000 7600

Owners” equity
‘Common stock and
paidin surplus
Retained camings

Total s

Total liabilites and

owners’ equity

Netfixedassets S

Total assets
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TMA INC.
2011 Income Statement
($in

Net sales
Cost of goods sold
Depreciation
Earnings before inte
Tnterest paid
Taxable income.
Taxes (35%)
Net income
Dividends s
Addition to retained earnings

103
350

1602
750
65
77
90

697

244

453






ops/e0046-01.jpg
Total debt ratio = 0t assets — totalequity
totalassets
I
Debt-equity ratio = —219eBt
‘total equity
= S total assets
Equity multiplier = ~X21355€tS
total equity
fongterm debt

Long-term debt ratio= ——————————
9 long-term debt + total equity

EBIT
interest

Times interest earned ratio =






ops/t0131-01.jpg
[Payback] = 2.25





ops/f0132-01.jpg
Period CF
0 -$600
1 200
2 8300
3 $400

PV of CF
—$600.00
$185.19
525720
$317.53

Cumulative CF

~$600.00
541481
-$157.61

$159.92





ops/f0194-01.jpg
Your 0 X K. 3 L] 3
S S0 SO0 STO0000  STS000  STAN0000  Ss0ii0
“Varible costs S0 SI00 SO0 SST000  -SIS600  -SH400
~Fined coss S0 SI000  SIT00  SI00M SO0 -SIT0000
- Depreciaion S0 SN0 SO0 _SWK0M  SI72sm_sin2am
BT S SI000 S0 ST20W  SWiam  STSan
~Toxes 50 SO0 SIS0 SI62m0  Sia0a0  -ssien
Nt oo S0 IR0 S0 SN SH0T  swsw
¥ S0 S sison  Smow  sizaswm sz
05196000 SI0S00  $4B0  SAIIS80 $272380






ops/f0089-01.jpg
Portion of payment

Payment | Beginning fovard

number balance Payment | Principal | Interest
1 52500000 | $4068.63 | $1.568.63 | $2.500.00
2 S2343137 | $4068.63 | $172550 | $2343.14
3 $2170587 | $4068.63 | $1.898.05 | $2170.59 | $19,807.82
4 $19.807.82 | $4068.63 | $2087.85 | $198078 | $17.71997
5 SI771997 | $4068.63 | $229664 | $177200 | $1542333
6 $1542333 | $4068.63 | $252630 | 5159233 | $12897.03
7 $12807.03 | $4068.63 | $2778.93 | $128070 | $10,11800
8 $I011800 | $4068.63 | $305683 | SLONSI | $7.061.27
9 $7.06127 | $4068.63 | $336251 | $70613 | $369876
10 $3,69876 | $4,068.63 | $369876 | $369.88 $0.00
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Year Ending December 31 Return (%)

2009 256.44
2008 =55.54
2007 49.14
2006 =099

2005 81.35
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