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Preface
Preface
Lindon Robison


This book intends to help students and others learn how to successfully manage the finances of small to medium-size firms. The underlying assumption of this book is that successful financial managers need to master the construction and analysis of financial statements and present value models. Learning how to construct and analyze financial statements and present value models is the focus of this book that is divided into five parts.
 Part I: Management
 The chapters in Part I introduce management. Chapter 1 describes the firm management process—a process that includes identifying the firm’s mission statement and strategic (long term) goals and tactical (short term) objectives; identifying the firm’s strengths, weaknesses, opportunities, and threats; identifying and evaluating alternative strategies; and finally implementing and evaluating the preferred strategy. Chapter 1 notes that the management process has wide application including managing the financial resources of the small to medium-size firm.
 The firm’s opportunities and threats are most often nested in factors outside the firm’s control. For example, different ways to organize the firm (Chapter 2) and the tax environment facing the firm (Chapter 3) are factors external to the firm. They are important to discuss, though, because the firm can adopt different responses to the legal and tax environment in which it operates.
 We live in and make financial decisions in a world of risk and uncertainty. So how do we make choices when we can’t be certain what the outcomes will be? Formal insurance programs are one way of addressing the risk firms face. However, there are other risk responses the firm can employ. Learning about risk and applying this knowledge to the purchase of insurance and adopting other risk management alternatives is the focus of Chapter 4. Some of the concepts covered in Chapter 4 are essential statistical tools needed to plan and make important decisions in a risky and uncertain world.
 Part II: Strengths, Weaknesses, Opportunities, and Threats
 Chapters in Part II focus on the internal financial strengths and weaknesses of the firm and its ability to respond to external opportunities and threats. Chapter 5 focuses on the construction, analysis, and interpretation of coordinated financial statements (CFS). CFS are the primary tools for answering the question: what is the financial condition of the firm and what are its financial strengths and weaknesses?
 An important consideration, especially when the focus is on small to medium-sized firms, is how to construct financial statements when the firm has incomplete records. While the data used in the financial management process and the construction of financial statements are most often assumed to be obtainable and accurate, the reality may be quite different. Small to medium-sized firms often lack the financial records required to conduct the analyses described in Part II of this book. Acquiring and sometimes guesstimating the missing data is almost an art form—a process that forms the nexus between theory and practice.
 An important lesson to be learned about financial statements—even when we can construct them accurately—is that financial statements alone do not completely reveal the financial strengths and weaknesses of the firm. A more complete view of the firm’s strengths and weaknesses requires ratios be constructed using data included in the firm’s CFS (Chapter 6). Ratios constructed using the firm’s CFS can be compared with similar firms, and significant deviations from the norm can be noted and given further attention. Ratios describing the firm’s financial well-being can be described by the acronym SPELL: (S)olvency, (P)rofitability, (E)fficiency, (L)iquidity, and (L) everage.
 Chapter 7 notes that the firm’s CFS is a system. An important characteristic of an open system is that its parts are connected internally with endogenous variables and externally—to factors outside of the firm—with exogenous variables. Therefore, a change in one or more of the firm’s exogenous variables can change conditions inside the firm described by its endogenous variables.
 Because CFS are a system, we can analyze the firm’s opportunities and threats presented by forces outside the firm. For example, we can ask: what if there is a change in the firm’s exogenous variables? Then, how will the financial condition of the firm change? Or we may ask: if the firm has a financial goal, then how much must an exogenous variable change for the firm to reach its goal? Finally, we may ask: if one part of the system changes, what will be the corresponding change? One way to think of the CFS system and what if and how much analysis is to compare it to a balloon: a squeeze somewhere in the balloon will produce a bulge somewhere else.
 Throughout this book, we use data from a hypothetical (but not atypical) firm, HiQuality Nursery (HQN) to help make the analysis realistic. However, the financial analysis experience becomes authentic when those practicing financial management skills construct financial statements for actual firms, including ones in which the analyst has a personal interest.
 Part III: Present Value Models
 Chapters in Part III of this book introduce present value (PV) models. Chapter 8 provides the theoretical basis for PV models by demonstrating that PV models are multi-period extensions of a single period accrual income statement (AIS). To aid those preparing PV models, this chapter also introduces a generalized Excel template that can be used to solve practical PV problems. While PV models have the common feature of converting a challenger’s future cash flow to its equivalent in the present, Chapter 9 introduces several different kinds of PV models distinguished by the questions they answer. Chapter 10 introduces one important distinction between PV models, whether the investment is an incremental change to an existing firm versus a stand-alone investment. Chapter 11, the last chapter in Part III of this book, describes forecasting methods useful for obtaining future cash flow estimates to populate PV models. Included in chapter 11 is a brief introduction to statistical regression methods, essential for forecasting.
 Part IV: Homogeneous Measures
 Chapters in part IV provide more detailed guidelines for constructing PV models. Chapter 12 compares a challenging investment to a defending one by converting a challenger’s future cash flow to its equivalent in the present by exchanging cash flow between periods at the defender’s internal rate of return. Chapters 13, 14, and 15 remind those solving PV problems that comparisons between challenger(s) and defenders(s) must use homogeneous measures. Chapter 13 describes how to compare investments with different sizes. Chapter 14 describes how to compare investments with different terms. Chapter 15 describes how to introduce taxes into PV models to produce consistent comparisons between challengers and defenders. Finally, chapter 16 introduces homogeneous currency and liquidity requirements when comparing challenging and defending investments.
 Part V: Present Value Model Applications
 Armed with a knowledge of PV model building principles and tools, the analyst is prepared to construct PV models for specific investments. Chapters in Part V note that specific investments, while similar, may have some distinct characteristics, depending on the type of investment activity under examination. Chapter 17 considers taking out and repaying loans, emphasizing that loan analysis is essentially a present value problem. Chapter 18 considers purchasing, using, or selling land. An important feature of land purchases and sales is transaction costs, which are included in the land models. Chapter 19 recognizes that the control and use of investments can be acquired through leases as well as through purchases. So, in this chapter, models are constructed that can be used to find the present values of leases. Chapter 20 reviews financial investments, a separate class of investments, especially relevant for personal financial management decisions. Chapter 21 prepares students to observe financial opportunities and threats using the term structure of interest rates, an important financial tool. Finally, Chapter 22 reminds readers that “money can’t buy love” nor most other relational goods. Thus, Chapter 22 enlarges the management process to include relational goods as well as commodities.
 Appendices
 To solve many of the problems in this text, we employ Excel spreadsheets that are now generally available and which have become the “industry standard” for solving financial management problems. Excel spreadsheets enable the analyst to solve complicated financial problems and examine the robustness of a solution under different possible scenarios. Although students are expected to come to this class with Excel experience, we include in this book an Appendix that provides a brief review of Excel methods employed in this text. Chapter 7 includes an appendix to explain the HQN Coordinated Financial Statement Excel template. Chapter 8 includes an appendix to explain the Green & White Services PV Excel template. Chapter 11 includes an appendix showing how to manage Excel add-ons to access the Data Analysis option.
 Shaded Notes
 Finally, throughout this text we identify paragraphs that summarize key concepts explained in the preceding material. These key paragraphs are shaded to suggest that the reader pay them particular attention.
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Financial Management and the Firm
Lindon Robison


Learning goals. After completing this chapter, you should be able to: (1) recognize the six steps included in the management process; (2) apply the management process to better manage the financial resources of the small to medium-size firm; and (3) apply the management process to other activities such as being a successful student.
 Learning objectives. To achieve your learning goals, you should complete the following objectives:
 	Understand the need for a concise firm mission statement.
 	Learn how to distinguish between the firm’s strategic (long-term) goals and its tactical (short-term) objectives.
 	Learn how to choose goals and objectives that will successfully guide financial managers in the financial management process.
 	Learn how to identify a firm’s (internal) strengths and weaknesses.
 	Learn how to identify a firm’s (external) opportunities and threats.
 	Learn how to develop a strategy to reach the firm’s goals and objectives that take advantage of the firm’s strengths and opportunities and minimize the limitations of its weaknesses and threats.
 	Learn how to implement and evaluate outcomes of the firm’s strategy for achieving its goals and objectives.
 	Learn how to apply the management process to one’s own efforts to succeed in this class.
 
 Introduction to Management
 Financial management is about, above all else, management. The verb manage comes from an Italian verb meaning “to handle” as in how a rider handles a horse. The management process can be applied to a wide variety of organizations and resources. In this book, we apply the management process to managing the financial resources of the small business as opposed to larger corporations.
 The Management Process
 The management process includes six steps: 1)
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Alternative Forms of Business Organizations
Lindon Robison


Learning goals. After completing this chapter, you should be able to: (1) know the different forms of business organizations; (2) compare the advantages and disadvantages of alternative business organizations; and (3) identify how alternative business organizations can influence a firm’s ability to achieve its financial goals and objectives.
 Learning objectives. To achieve your learning goals, you should complete the following objectives:
 	Learn about the advantages and disadvantages of a sole proprietorship.
 	Study the characteristics of firms ideally organized as sole proprietorships.
 	Learn about the advantages and disadvantages of partnerships.
 	Study the characteristics of firms ideally organized as partnerships.
 	Learn about the advantages and disadvantages of C corporations and S
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The Federal Tax System
Lindon Robison


Learning goals. At the end of this chapter, you should be able to: (1) describe the major components of the federal tax system; (2) know how the different forms of business organizations are taxed; (3) recognize the difference between marginal and average tax rates; and (4) understand how depreciation, capital gains, and depreciation recapture affect the amount of taxes a firm pays.
 Learning objectives. To achieve your learning goals, you should complete the following objectives:
 	Learn to distinguish between the firm’s gross income, adjusted gross income, and personal deductions.
 	Learn how to calculate the firm’s tax liability by finding its taxable income
 	Learn how to find the firm’s average tax rate and marginal tax rates.
 	Learn how to find a firm’s tax liabilities by using tables of Federal Income Tax Rates.
 	Learn how depreciation can reduce the firm’s tax liabilities.
 	Learn how to find the amount of taxes paid on interest and dividend income.
 	Learn how to distinguish between capital gains and losses and depreciation recapture.
 	Learn how taxes are calculated on depreciation recapture and capital gains and losses.
 	Learn about the different ways depreciation can be calculated and the advantages and disadvantages of each depreciation method.
 
 Introduction
 Chapter 2 proposed that one financial management objective is to organize the firm so that its value is maximized. Of course, “the firm” could mean any business organization ranging from a large corporate firm to a small business or even an individual household. Later, we will see that the firm’s value is determined by its after-tax cash flow, which can differ significantly from the firm’s profits measured by its accounting income. As a result, we need to understand the differences between a firm’s cash flow and its accounting income—this discussion will come later. Fortunately, for the most part, a detailed knowledge of specific accounting differences for the different types of business organizations isn’t essential for our purposes. So we begin by discussing some of the major components of the federal tax system that have a bearing on a firm’s after-tax cash flow.
 Due to the influence of taxes on cash flow, it is important to have an understanding of how the tax system works. This chapter intends to present a few of the basic concepts related to taxes that are important from a financial management perspective. Our focus is on the federal tax code, because of its importance in determining after-tax profit and after-tax cash flow. Nevertheless, there are a number of additional taxes (e.g. state and local taxes) that can have a significant impact on a firm’s earnings and cash flow. It is important to consider the impacts of all taxes when making financial decisions. The federal tax laws are written by Congress. The Internal Revenue Service (IRS) is the agency responsible for administering the code and collecting federal income taxes. The IRS issues regulations which are its interpretation of the tax laws. The regulations are effectively the tax laws faced by businesses and individuals. One final word of caution: always remember that tax laws can and do change, and these changes are not always announced in ways that inform small businesses. Nevertheless, ignorance is not an excuse for incorrectly filing one’s taxes.
 Individual Taxes
 Individual (ordinary) tax liabilities are determined by subtracting certain allowable deductions from one’s total income to obtain taxable income. Taxable income is then used as the basis from which the tax liability is calculated. The general procedure is:
 	Gross income – Adjustments to income = Adjusted gross income.
 	Adjusted gross income – Personal exemptions and deductions = Taxable income.
 	(Taxable income) x (Average tax rate) = Tax liability.
 
 Gross income consists of all income received during the tax year in the form of money, goods and services, and property. Adjustments to income, including some past losses, may include income that is not taxed, such as interest income generated by nontaxable municipal bonds. Adjusted gross income may be reduced by subtracting personal exemptions and deductions regardless of whether you itemize or not and includes such things as business expenses and deductions for some types of Individual Retirement Account (IRA) contributions. A personal exemption is the allowable reduction in the income based on the number of persons supported by that income. You may claim deductions for yourself, your spouse, and other dependents who meet certain criteria. As of 2018, the personal exemption amount is zero until 2025. In addition, you can reduce your taxable income by either claiming a standard deduction or itemizing allowable expenses.
 The standard deduction is an amount allowed for all taxpayers who do not itemize, and represents the government’s estimate of the typical tax-deductible expenses that you are likely to have. As of 2018, the standard deduction is $12,000 for single, $18,000 for head of household, and $24,000 for married filing jointly. These are adjusted annually for inflation. If your tax-deductible expenses are greater than the standard deduction, you can list them separately and deduct the total value of the itemized deductions. Itemized deductions include expenses for such things as medical expenses, certain types of taxes, mortgage interest expense, and charitable contributions. After reducing Adjusted gross income by subtracting Personal exemptions and deductions, we obtain our Taxable income, the amount of income that will be used to calculate your Tax liability.
 The Federal income tax in the United States is called a progressive tax, meaning that the percentage tax rate increases as taxable income increases. In contrast, regressive taxes have their tax rate remain constant or decrease as taxable income increases. State sales taxes, property taxes, social security taxes, and in some cases, state income taxes are regressive taxes because as a percentage of one’s income paid as taxes they increase with a decline in one’s income.
 Two different tax rate measures include the Average tax rate and the Marginal tax rate defined below:
 average tax rate = tax liability / taxable income
 marginal tax rate = tax rate on the next dollar of taxable income.
 The average tax rate represents the “average” tax rate that is paid on each dollar of taxable income. The marginal tax rate is the tax rate that is paid on the next dollar of taxable income. In a progressive tax system, the marginal tax rate will always be equal to or greater than the average tax rate.
 The federal tax rate schedule for 2018 taxable income is shown in Table 3.1.
 Table 3.1. Federal Income Tax Rates in 2018 	Tax Bracket 	Married Filing Jointly 	Single 
  	10% Bracket 	$0 – $19,050 	$0 – $9,525 
 	12% Bracket 	$19,050 – $77,400 	$9,525 – $38,700 
 	22% Bracket 	$77,400 – $165,000 	$38,700 – $82,500 
 	24% Bracket 	$165,000 – $315,000 	$82,500 – $157,500 
 	32% Bracket 	$315,000 – $400,000 	$157,500 – $200,000 
 	35% Bracket 	$400,000 – $600,000 	$200,000 – $500,000 
 	37% Bracket 	Over $600,000 	Over $500,000 
  
 Due to the progressive nature of the tax, the marginal tax rate increases as your income increases. The first $19,050 of taxable income for married couples filing a joint return are taxed at a rate of 10%, the next $58,350 ($77,400 – $19,050) of taxable income are taxed at a rate of 12%, and so on. Suppose a married couple had $120,000 of taxable income in 2018.
 Their Federal tax liability would be calculated on each increment of income as follows: The average tax rate paid equals Total tax liability/taxable income = $18,279/$120,000 = 15.2% and the marginal tax rate paid on the last dollar earned would be 22%.
 10% tax on first $19,050 ($19,050 – $0) = 10% x $19,050 = $1,905.00
 12% tax on next $58,350 ($77,400 – $19,050) = 12% x $58,350
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Managing Risk
Lindon Robison


Learning goals. After completing this chapter, you should be able to: (1) define and measure risk; (2) understand how a person’s risk aversion affects his/her resource allocation; (3) distinguish between direct and indirect outcome variables; and (4) evaluate alternative risk response strategies available to financial managers including sharing risky outcomes, purchasing insurance, diversifying investments, purchasing risk reducing investments, and choosing an optimal capital structure.
 Learning objectives. To achieve your learning goals, you should complete the following objectives:
 	Learn how to describe risky events by assigning a random variable to their outcomes and by assigning a probability density function (pdf) to the random variable.
 	Learn how measure the variability and central tendencies of random variables using the expected values and variances of their probability density functions.
 	Learn how risk premiums can be used to measure the cost of risk.
 	Learn how to describe the risky choice set facing firm managers using expected value-variance (EV) efficient sets.
 	Learn about the normal probability density function and understand why it is so important when describing risky events.
 	Learn how sharing risk with others can be a useful response to risk.
 	Learn how purchasing insurance can be a useful response to risk.
 	Learn how diversification can be a useful response to risk.
 	Learn how purchasing risk-reducing inputs can be a useful response to risk.
 	Learn how leverage affects the level of risk facing the firm.
 
 Introduction
 In this chapter we focus on how the firm manages risk to achieve its goals and objectives. While risk most often originates from forces outside of the firm’s control, there are strategies the firm can adopt to mitigate its potential harm and put the firm in a position to benefit from its potential benefits. Before examining the possible risk strategies a firm can adopt, we must first define it, understand how to measure it, and lastly how to include it when designing firm strategies.
 The adjective “uncertain” describes an event (such as a hurricane or a football game) whose outcomes are not known with certainty. An uncertain event must have at least two possible outcomes, and it usually has more. In an earlier time, a distinction was made between risky events and uncertain events based on the information available for identifying an event’s possible outcomes and predicting the probabilities of those outcomes. For example, the flip of a coin is a familiar event with two outcomes: heads (H) and tails (T). Based on past trials or logic, we can infer that the probability of a heads (tails) appearing when a fair coin is tossed is about 50 percent. Some may call this event risky because we have good information about the possible outcomes and the probability of their occurrence.
 Now consider a different event: the toss of a thumbtack[1]. What is the probability that the thumbtack will land on its side versus landing on its head? Because we are not familiar with this event and cannot assign probabilities to its outcomes based on our past experience or logic, this event might be called uncertain.
 For many, the distinction between risky events and uncertain events is no longer important, and most researchers assign the adjectives uncertain and risky to events interchangeably. One reason many do not distinguish between risky and uncertain events is because the assignment of probabilities to event outcomes is subjective (we never have enough information to be absolutely certain about either possible outcomes or their probabilities) and may be based on other factors besides logic and past observations including hunches, omens, experiences of others in irrelevant circumstances, and advice from unqualified persons to name a few.
 A distinction between risky and uncertain events may still be useful. People appear to refer to events as uncertain when the event’s outcomes are not known with certainty. It also appears popular to refer to uncertain events as risky when they are uncertain and their occurrence alters the decision maker’s well-being. Thus, only risky events matter, regardless of one’s confidence in the probabilities of various outcomes (e.g. the toss of a coin versus the toss of a thumbtack).
 The study of risky events, of course, has application to financial management, especially when we are required to estimate future cash flow used in analyzing capital budgeting decisions.
 Statistical Concepts Useful in Describing Risky Events and Risky Outcomes
 Probability density function. A probability density function (pdf) is a function that assigns probabilities to outcomes of risky events. For example, the toss of a fair coin is an event with outcomes showing a heads (H) or a tails (T). The pdf for this event may assign to H the probability of 50% occurrence and 50% to the occurrence of T. A pdf may be discrete or continuous. If the outcomes of an event are finite, then their likelihood of occurring is described by a discrete pdf. If the outcomes of an event are infinite, then their likelihood of occurring is described by a continuous pdf.
 Random variables. A random variable is a numerical value assigned by a function or rule to outcomes of risky events. The probability of a particular value described by a random variable is the same as the probabilities of its underlying event outcome. For example, suppose that an event were the toss of a coin. We might assign the outcome of heads the number one, and the outcome of tails the value of zero. Then the probability of a random variable taking on the value one is the same probability as H occurring when tossing a coin.
 Expected values. An expected value is one measure used to describe the properties of a pdf. It is sometimes called the first moment of the pdf because it measures the center of a pdf’s mass (like the fulcrum of a teeter totter).
 The expected value of a pdf is determined by calculating a weighted average of the possible values of the random variable values times their likelihood of occurring. To illustrate, consider two possible investments A and B. The event is the operation of the economy with three possible outcomes: a recession with 20% likelihood, a stable economy with 60% likelihood, and a growth economy with 20% likelihood. The value of the random variables describing the three outcomes for investments A and B are described in Table 4.1 and represent alternative rates of return on the investments.
 Table 4.1. pdfs and Random Variables Associated with Investments A and B 	Economic outcomes 	pdf associated with economic outcomes 	Returns on investment A (a random variable) 	Returns on investment B (a random variable) 
  	Recession 	20% 	-20% 	-40% 
 	Stable 	60% 	20% 	20% 
 	Growth 	20% 	40% 	60% 
 	Expected values of investments A and B 	16% 	16% 
 	Variances (standard deviations) of investments A and B 	
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Financial Statements
Lindon Robison


Learning goals. After completing this chapter, you should be able to (1) construct consistent and accurate coordinated financial statements (CFS) (2) describe the differences and connections among balance sheets, accrual income statements (AIS), and statements of cash flows; and (3) distinguish between endogenous and exogenous variables and how they influence the construction of CFS.
 Learning objectives. To achieve your learning goals, you should complete the following objectives:
 	Learn how to construct the financial statements included in the CFS.
 	Learn how the fundamental accounting equation organizes the firm’s balance sheet entries.
 	Learn how to organize a firm’s cash flow data into a Sources and Uses of Funds (SAUF) statement.
 	Learn how to distinguish between a firm’s cash income statement and its accrual income statements (AIS).
 	Learn how to compute a firm’s cash income statement using cash flow and depreciation data.
 	Learn how to distinguish between exogenous and endogenous variables.
 	Learn how to compute a firm’s statement of cash flow using data from its checkbook and other cash flow records.
 	Learn the consistency requirements that connect data from the firm’s balance sheets, AIS and statement of cash flow.
 	Learn the distinction between consistency of financial statements and accuracy of financial statements.
 	Learn how to organize firm financial data into a consistent and (as far as possible) accurate set of CFS.
 
 Introduction
 Financial statements include balance sheets, the cash income statement, an accrual income statement (AIS), the statement of cash flow (SCF), and the sources and uses of funds (SAUF) statement. Coordinated financial statements (CFS) include beginning and ending period balance sheets, an AIS, and a SCF. We are particularly interested in the financial statements included in CFS because they are interdependent and when constructed consistently can help us identify inaccuracies in our data.
 The purpose of financial statements is to provide the firm the information it needs to identify its strengths and weaknesses, to evaluate its performance, to assess its alternative futures, and to guide its choices between alternative futures to the one most consistent with its mission, goals, and objectives.
 Financial managers are expected to conduct financial analysis. To be effective in this role, financial managers need to have a basic understanding of financial statements—how to construct them and how to analyze them. The material that follows provides a basic understanding of financial statements and how to construct them. Later chapters will focus on how to analyze them.
 There are, of course, other reasons why familiarity with financial statements may be important. We may have an interest in learning about successful firms, and one way to do this is to examine their financial statements. We may be interested in investing in a firm and want to evaluate its financial condition. We may be employed in a job that requires an understanding of financial statements. Or, we may simply want to make informed decisions that influence the financial conditions of firms in which we have an interest.
 Ideally, firms maintain properly constructed financial statements which financial managers can use to conduct financial analysis. But the reality is that many firms, especially small firms, do not maintain a properly constructed set of financial statements. Furthermore, many firms do not record all the data necessary to construct an accurate set of financial statements. On the other hand, nearly all firms maintain cash receipts and cash expense records needed to calculate income tax liabilities. And these same tax record lists the book value of long-term assets necessary to construct balance sheets. Fortunately, with balance sheet data and a cash income statement computed from tax records, we can construct a set of financial statements including an AIS.
 Financial Statements
 Financial statements may vary by type of firm. For example, financial statements prepared for corporations must satisfy generally accepted accounting practices (GAAP) in which ownership claims are represented by shares of stock. Financial statements prepared for sole proprietorships and partnerships are not subjected to GAAP requirements. In addition, some financial statements are based on accrual methods that record transactions when they occur, while others record transactions only when cash is exchanged.
 Different financial statements may report the value of assets differently. Some financial statements represent the value of assets at the price at which they could be sold in the current accounting period. These values are referred to as market values. Other financial statements represent the value of assets at the price at which they were purchased less depreciation. In these statements, allowable depreciation is usually described in tax codes. These values are referred to as book values.
 So, what have we learned? We learned that financial managers need access to the following financial statements: book value balance sheets, accrual and cash income statements, sources and uses of funds (SAUF) statement, and statement of cash flow. Of these statements we make particular mention of the book value balance sheets, the accrual income statement (AIS) and the statement of cash flow. We refer to these as coordinated financial statements (CFS) because they are interdependent and their proper connections to each other—their consistency—can be easily checked. In addition, consistently constructed CFS can help us identify inaccuracies in our data. In what follows we describe firm financial statements.
 The Balance Sheet
 The balance sheet describes the firm’s assets—what the firm owns or controls. It also lists the claims on the firm’s assets from outside the firm called liabilities. The difference between assets and liabilities equals net worth and represents the firm’s equity. The balance sheet is constructed at a point in time, e.g. the last day of the year, leading some to describe it as a snapshot of the firm’s financial condition.
 In the balance sheets presented in this class, the value of assets and liabilities is a combination of current and book values. Long-term assets are recorded at their book value—their purchase prices less accumulated depreciation determined by tax codes. Most liabilities and current assets are valued at their current values.
 The underlying principal for constructing any balance sheet is the fundamental accounting equation: Assets = Liabilities + Equity. The fundamental accounting equation declares that each of the firm’s assets must be financed either by liabilities (funds supplied by those outside the firm) or equity (funds supplied by the firm’s owners). Moreover, the fundamental accounting equation separates the firm’s assets from its liabilities and equity on the balance sheet. We can check the fundamental accounting equation by noting that the total value of assets equals the total value of liabilities and equity for each year the balance sheet is calculated.
 Table 5.1 reports 2016, 2017 and 2018 year-end balance sheets for the hypothetical proprietary firm called HiQuality Nursery. Since we will repeatedly use data associated with this hypothetical firm and refer to the firm frequently, we will refer to it in the future using the acronym HQN. When reporting balance sheets for multiple years, the balance sheets in this text will appear in increasing time periods from least current to most current: 2016, 2017, and 2018 in the case of HQN.
 Table 5.1. Year End Balance Sheet for HQN (all numbers in 000s) 	Balance Sheet 	Year
  
 	12/31/16
  	12/31/17
  	12/31/18
  
 	Cash and Marketable Securities 	$1,200
  	$930
  	$600
  
 	Accounts Receivable 	$1,560
  	$1,640
  	$1,200
  
 	Inventory 	$3,150
  	$3,750
  	$5,200
  
 	Notes Receivable 	$0
  	$0
  	$0
  
 	CURRENT ASSETS 	$5,910
  	$6,320
  	$7,000
  
 	Depreciable Long-term Assets 	$3,270
  	$2,990
  	$2,710
  
 	Non-depreciable Long-term Assets 	$710
  	$690
  	$690
  
 	LONG-TERM ASSETS 	$3,980
  	$3,680
  	$3,400
  
 	TOTAL ASSETS 	$9,890
  	$10,000
  	$10,400
  
 	Notes Payable 	$1,400
  	$1,500
  	$1,270
  
 	Current Portion LTD 	$700
  	$500
  	$450
  
 	Accounts Payable 	$2,400
  	$3,000
  	$4,000
  
 	Accrued Liabilities 	$870
  	$958
  	$880
  
 	CURRENT LIABILITIES 	$5,370
  	$5,958
  	 $6,600
  
 	NONCURRENT LONG-TERM DEBT 	$2,560
  	$2,042
  	 $1,985
  
 	TOTAL LIABILITIES 	$7,930
  	$8,000
  	$8,585
  
 	Contributed capital 	$1900
  	$1900
  	$1,900
  
 	Retained earnings 	$60
  	$100
  	($85)
  
 	TOTAL EQUITY 	 $1,960
  	 $2,000
  	 $1,815
  
 	TOTAL LIABILITIES AND EQUITY 	 $9,890
  	$10,000
  	$10,400
  
  
 Assets
 Assets represent everything of value that the firm controls. Assets have value to the firm, mostly because they represent what can be used to generate earnings. The firm’s assets are typically listed in order of liquidity, or nearness to cash. In most cases asset liquidity depends on the ease or cost of converting them to cash.
 Current Assets.
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Financial Ratios
Lindon Robison


Learning goals. After completing this chapter, you should be able to: (1) calculate financial ratios using information included in a firm’s coordinated financial statements (CFS); and (2) answer the question: “what are the firm’s financial strengths and weaknesses?”
 Learning objectives. To achieve your learning goals, you should complete the following objectives:
 	Learn how to distinguish between rates, ratios, and percentages.
 	Learn how financial ratios allow us to compare the financial condition of different firms.
 	Learn how to construct (S)olvency, (P)rofitability, (E)
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System Analysis
Lindon Robison


Learning goals. After completing this chapter, you should be able to (1) define a system; (2) recognize system properties included in coordinated financial statements (CFS); (3) connect changes in exogenous variables and parameters determined outside the CFS system to changes in endogenous variables calculated inside the CFS system; (4) conduct scenario analysis by answering ”what-if” and “how-much” kinds of questions; (5) endogenize exogenous variables to improve the credibility of opportunity and threat analysis; (6) simplify financial ratio analysis by exogenizing endogenous variables; and (7) identify trade-off and companion ratios using common size balance sheets and income statements.
 Learning objectives. To achieve your learning goals, you should complete the following objectives:
 	Learn what is a system
 	Learn how CFS satisfy system requirements.
 	Describe how (S)olvency, (P)rofitability, (E)fficiency,(L)iquidity, and (L)everage (SPELL) ratios answer the question: “what-is” the financial condition of the firm.
 	Learn how to answer the question: what-if the value of an exogenous variable or parameter changes, then how will the values of endogenous variables change.
 	Learn how to answer the question: how-much the value of an exogenous variable or parameter needs to change for the value of an endogenous variable to equal a specified value.
 	Learn how to evaluate scenarios and evaluate the firm’s strengths and weaknesses using what-if and how-much analysis.
 	Learn how to endogenize exogenous variables within a CFS system to increase the credibility of opportunity and threat analysis.
 	Learn how to create subsystems of the CFS system that describes a firm’s rate of return on equity (ROE) and solvency by exogenizing certain endogenous variables.
 	Learn how to find common size balance sheet ratios equal to balance sheet entries divided by total assets.
 	Learn how to find common size income statement ratios equal to income statement entries divided by total revenue.
 	Learn how to use common size balance sheets, income statements composed of common size ratios to examine financial trade-offs when conducting what-if and how much analysis.
 	Learn how to use pro-forma common size statement to forecast future CFS values.
 
 Introduction
 In what follows we define and distinguish between different kinds of systems. Then we make the point that CFS are a system. Indeed, we have already used CFS system properties to answer the question: what-is the financial condition of the firm. We answered that question by using CFS data to find the firm’s SPELL ratios. However, the value of information gained from SPELL ratios has its limits. Answering what-is kinds of questions is a static (timeless) analysis because it focuses on the current financial condition of the firm. We also need information that is forward looking such as knowing how the financial condition of the firm may change in response to changes in its external environment described by exogenous variables and parameters.
 The CFS system allows us to examine alternative scenarios by allowing us to answer what-if questions: what if a change in the firm’s exogenous variables occurs, how will its endogenous variables and SPELL ratios change. The CFS system also allows us to examine how-much questions: how-much an exogenous variable must change to produce a specified value for an endogenous variable. The CFS system allows us to change the relationship between exogenous and endogenous variables by endogenizing certain exogenous variables. The CFS system allows us to focus our analysis on key SPELL ratios by exogenizing certain endogenous variables. Finally, the CFS system allows us to create common size balance sheets and income statements that focus on common size ratios. These common size ratios are helpful because they provide comparisons of balance sheet and income statement entries relative to total assets and total revenue. As a result, the ratios can help describe the financial trade-offs facing the firm. To begin our applications of the CFS system, we must first describe the properties of a system.
 Understanding Systems
 What is a system. A system is an interacting and interdependent group of items forming a unified whole serving a common purpose. Every system has boundaries that separate activities that occur within the system from those that occur outside of the system. There are several kinds of systems. An abstract system uses variables to represent tangible or intangible things and may or may not have a real-world counterpart. On the other hand, physical systems are generally concrete operational systems made up of people, materials, machines, energy, and other physical things. Physical systems are the systems that abstract systems may attempt to represent.
 Finally, systems may be closed or open. Open systems allow for exogenous forces outside of the system to influence activities within the system. Closed systems are immune to exogenous forces. Finally, systems may be stochastic or nonstochastic. For stochastic systems, endogenous outcomes within the system and their exogenous causes are described with probabilities. Meanwhile, nonstochastic systems connect endogenous and exogenous variables and parameters with certain (nonprobabilistic) relationships.
 System Metaphors
 A metaphor compares two ideas or objects that are dissimilar to each other in some ways and like each other in other ways. We introduce three metaphors to describe how changes in an exogenous variable or parameter—a shock—can change endogenous variables.
 Balloons. One might compare the CFS to a balloon. If you squeeze one part of the balloon (an exogenous force), there will be an (endogenous) bulge somewhere else in the balloon. This action-reaction nature of a system (and balloons) leads to us examine shocks in pairs and answer the question: “what-if” a change in an exogenous variable occurs, “then” what happens to the endogenous variables of the system?
 Predicting the weather. Predicting the financial future of the firm has characteristics in common with predicting the weather. Meteorologists look at where the weather fronts have been, the direction they have been traveling, and then predict where they will likely be in the future. To hedge their bets, they often predict future weather patterns with probabilities. Predicting the future financial condition of the firm also looks at the condition of the firm now, how it has changed over time, and then predicts with probabilities where it will be in the future.
 The detective. Trying to describe how changes in an exogenous variable will affect endogenous variables is like a detective trying to put all the clues together to solve a case that explains who committed a crime. The detective observes a crime—an unusual condition different than what existed before the crime occurred. The financial manager observes changes in the firm’s endogenous variables and attempts to link them to changes in one of the exogenous variables and parameters. Most importantly, a detective (and a financial manager) compares the firm’s financial condition with industry standards or with other firms and asks: what is unusual, what is out of place?
 Understanding the CFS System
 CFS are a system. The CFS are an abstract system whose variables and statements describe the financial condition of a firm using mathematical equations and numbers. The CFS are designed to represent the financial condition of the firm at the beginning and ending of a period with balance sheets and financial activities between the beginning and ending balance sheets using an AIS and a statement of cash flow (SCF). The CFS are an open system. They allow for an external environment represented by exogenous variables and parameters to influence activities within the firm represented by endogenous variables. Finally, for our purposes, we assume that the relationships between CFS and variable values included in the CFS system are deterministic.
 CFS and Strengths, Weaknesses, Opportunities, and Threats (SWOT) analysis. Because CFS are a system, we can use them as our primary strengths, weaknesses, opportunities, and threats analysis tool. We summarize several reasons why the CFS system is important for financial managers conducting SWOT analysis:
 	because it allows us to answer the question: what-is the financial condition of the firm reflected by its SPELL and common size ratios. Answering the what-is question is the primary means for conducting strengths and weakness analysis;
 	because the relationships between CFS variables and financial statements are consistent (they don’t change and cannot produce a contradiction), we can check the accuracy of our data by looking for unusual numbers in the statements. If we observe unrealistic results, they can only be attributed to data inaccuracies;
 	because it allows us to conduct opportunities and threats analyses by asking what-if questions. What-if analysis considers a possible change (opportunity or threat) in the external environment of the firm and noting changes in the financial condition of the firm;
 	because it allows us to ask how-much questions and determine how-much of an external change is needed to change a particular endogenous variable by a specific amount. Answering how-much questions allows us to find the required response to opportunities and threats to achieve a firm’s goal;
 	because it allows us to define subsystems to focus on parts of the system such as profitability and solvency;
 	and, because it allows us to examine important financial trade-offs using common size balance sheets and income statements.
 
 Endogenous and exogenous variables and parameters. To understand the CFS system, we must be able to distinguish between endogenous and exogenous variables and parameters. One way to distinguish between CFS endogenous and exogenous variables is to ask: was this variable calculated somewhere in the system? Or, was its value determined outside of the system? If the variable was calculated within the system, it is an endogenous variables. If the variable or parameter was determined outside of the system, it is an exogenous variable.
 To illustrate, cash and marketable securities in the beginning period balance sheet is an exogenous variable. Its value was determined by activities in previous time periods. In contrast, ending period cash and marketable securities depend on their beginning period values and changes in the firm’s cash position calculated in the SCF. Therefore, the firm’s ending period cash and marketable securities is an endogenous variable.
 Endogenous and exogenous variables and parameters also create interdependencies between CFS. In general, financial activities described by CFS link beginning and ending period balance sheet with an income statement and SCF. We illustrate these connections with two of several possible examples.
 1) The difference in cash balances reported in the beginning and ending period balance sheets equals the change in cash position calculated in the SCF.
 2) The difference in retained earnings reported in the beginning and ending period balance sheets equals the addition to retained earnings calculated in the firm’s AIS.
 HQN exogenous variables and parameters. We illustrate CFS exogenous variables and parameters using HQN’s exogenous variables and parameters in Table 7.1. A special kind of exogenous variables are side-bar sums of exogenous variables. Because they are summed outside of CFS, side-bar calculations are also exogenous variables. One reason we sum exogenous variables in side-bar calculations is to create categories that can be used to compare a firm’s financial performance with similar firms, with the industry average in which it operates, and with its own performance over time. These comparisons could not occur unless financial data were organized into comparable categories. Another special kind of exogenous variables are parameters used to endogenize an exogenous variable such as the average tax rate.
 

 Table 7.1. Exogenous variables and parameters used to compute HQN’s Coordinated Financial Statements (CFS)
 Open HQN Coordinated Financial Statement in MS Excel  	 	A 	B 	C 	E 	F 	H 	I 
 	1 	Balance Sheet 	Statement of Cash Flow Exogenous 	Sidebar Calculations 
  	2 	Date 	12/31/17 	12/31/18 	Cash Receipts 	$38,990.00 	Cash Receivables 	 
 	3 	Cash & Market Securities 	
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Present Value Models & Accrual Income Statements
Lindon Robison


Learning goals. After completing this chapter, you should be able to: (1) construct present value (PV) models that are multi-period extensions of accrual income statements (AIS); (2) demonstrate how to properly represent the financial characteristics of an investment using PV models; (3) distinguish between PV models by associating them with AIS earnings and rates of return; and (4) clarify the conditions required for earnings and rates of return on assets and equity to provide consistent rankings. These contributions are intended to help financial managers make better investment decisions.
 Learning objectives. To reach your learning goals, you should complete the following objectives:
 	Describe the similarities and differences between AIS and PV models.
 	Demonstrate that before and after-tax rates of return on assets (ROA) and equity (ROE) derived from AIS are equivalent to before and after-tax internal rate of return on assets (IRRA) and equity (IRRE) derived from multi-period IRR models.
 	Demonstrate that net present value (NPV) models can be viewed as multi-period present value extensions of EBIT, EBT, and NIAT earning measures.
 	Solve NPV and IRR models using a generalized Excel template.
 	Identify the conditions required for consistent earnings and rates of return on assets and equity rankings.
 
 Introduction
 [1]
 The development of PV models has a long history. Some of that history is reviewed by Robison and Barry (2020). Relevant to this chapter is work by Osborn (2010), Graham and Harvey (2001), Scott and Petty (1984), and a host of other authors have focused on the possible inconsistency between NPV and IRR rankings and how to resolve the possible conflict. One resolution to the ranking conflict focused on reinvesting cash flow, producing a new class of PV models that Lin (1976) and others have referred to as modified PV models. Related to modified PV models, Beaves (1988) and Shull (1994) describe implicit and explicit reinvestment rates. Magni (2013) proposed a weighted average IRR to resolve PV and IRR inconsistencies. Robison, Barry, and Myers (2015) listed homogeneous size conditions that would guarantee IRR and NPV ranking consistency.
 Recent studies have connected PV models to other disciplines. Magni (2020) linked PV models to accounting, finance, and engineering. Robison and Barry (2020) connected AIS accounting measures to PV models by noting the need to account for changes in operating accounts and liquidations of capital accounts in PV models. This chapter emphasizes that by paying attention to AIS and PV model connections we can develop more accurate and transparent PV models and better understand the possible conflict in rankings, depending on whether the focus is on assets or equity.
 AIS and PV Models
 Accrual Income Statements. AIS measure asset and equity earnings before and after taxes are paid. In addition, when combined with balance sheet data, AIS earning measures can estimate return on assets (ROA), equity (ROE), and after-tax return on equity (ROE(1–T)) where T is the average tax rate. AIS measure revenues and expenses when transactions occur rather than relying exclusively on when cash payments are processed or received (see Harsh, Connor, and Schwab (1981; Lazarus (1987)). To achieve this end, AIS include changes in operating and capital accounts that do not produce cash flow.
 PV models defined. This paper defines PV models as multiperiod extensions of AIS. This definition applies because AIS earnings and rates of return have their corresponding measures in PV models. AIS derived ROA, ROE, and ROE(1-T) correspond to PV model derived IRRA, IRRE, and IRRE(1-T). Likewise AIS EBIT, EBT, and NIAT measures correspond to NPV for asset earnings (NPVA), equity earnings (NPVE), and after-tax equity earnings (NPVE(1-T)).
 AIS and PV model differences. Despite the correspondence between AIS and PV models, there are some important differences. Consider two. First, AIS are constructed to measure a firm’s financial performance. As a result, they are often ex-post in their focus. PV models consider the financial advisability of an investment whose profitability depends on future cash flows. As a result, PV models are often ex-ante in their focus.
 Second, AIS can be constructed to measure rates of return and earnings on assets and equity before and after taxes are paid in one period. PV models can be constructed to measure rates of return and earnings on assets and equity before and after tax are paid for investments that generate returns for several periods. As a result, AIS report earnings at the end of the first period. PV models report the present value of cash flow earned over several periods and the liquidated value of operating and capital accounts at the end of the analysis.
 Details included in AIS and PV models. AIS and PV models correspond to and are consistent with each other. This consistency requires that we include the same detail and distinctions in PV models as we include in AIS. This requirement implies that we first need to determine if we are investigating return on assets or equity. Second, we need to account for changes in accounts receivable, inventories, accounts payable, accrued liabilities and capital accounts in both AIS as well as in PV models. Finally, to calculate rates of return on assets and equity requires asset and equity balances besides earnings data. AIS require beginning assets and equity data from balance sheets. PV models also require assets and equity data to determine how investments are supported.
 So, what have we learned? PV models are multi-period generalizations of AIS whose future cash flows are evaluated as though they were received in the present period. As a result, we need to be prepared to construct PV models with the same detail included in an AIS. If we fail to include these details, we may misrepresent the present value of the investment’s earnings and rates of return.
 AIS Earnings and Rates of Return on Assets and Equity
 Earnings on assets. AIS earnings on beginning assets equals:
 	the difference between cash receipts and the sum of cash cost of goods sold (COGS) and cash overhead expenses (OE), and
 	changes in the value of the firm’s operating and capital accounts.
 
 A numerical example. We illustrate how to find AIS earnings and rates of return on assets using data that describes the fictional firm Hi-Quality Nursery (HQN) described in Chapter 5. We report the AIS for HQN in Table 8.1.
 
 Table 8.1. HQN’s 2018 Accrual Income Statement 	 	2018 
 	+ Cash Receipts 	$38,990 
 	+ Change in Accounts Receivable 	($440) 
 	+ Change in Inventories 	$1,450 
 	+ Realized capital gains (losses) 	$0 
 	Total Revenue 	$40,000 
 	+ Cash Cost of Goods Sold 	$27,000 
 	+ Change in Accounts Payable 	$1,000 
 	+ Cash Overhead Expenses 	$11,078 
 	+ Change in Accrued Liabilities 	($78) 
 	+ Depreciation 	$350 
 	Total Expenses 	$39,350 
 	Earnings Before Interest and Taxes (EBIT) 	$650 
 	– Less Interest Costs 	$480 
 	Earnings Before Taxes (EBT) 	$170 
 	– Less Taxes 	$68 
 	Net Income After Taxes (NIAT) 	$102 
 	– Less Dividends and Owner Draw 	$287 
 	Addition to Retained Earnings 	($185) 
  
 
 The AIS reported in Table 8.1 organizes cash flow and changes in operating and capital accounts into total revenue and total expenses and reports the difference as EBIT. The HQN EBIT calculation is summarized in equation (8.1). Total revenue equals cash receipts (CR), plus the change in accounts receivable (ΔAR), plus the change in inventory (ΔInv), plus realized capital gains (losses) (RCG). Total expenses equal the sum of cash COGS, plus the change in accounts payable (ΔAP), plus the change in cash overhead expenses (∆OE), plus the change in accrued liabilities (ΔAL), plus the change in the book value of capital assets or depreciation (Dep). EBIT represents HQN’s earnings from its beginning assets that include assets supported by its liabilities or debt.
 (8.1)  
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Present Value Models
Lindon Robison


Learning goals. At the end of this chapter, you should be able to: (1) organize present value (PV) models by the questions they answer; (2)
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Incremental Investments
Lindon Robison


Learning goals. After completing this chapter, you should be able to: (1) distinguish between incremental and stand-alone investments; (2) understand how time and use costs determine the optimal service extraction rate from investments; and (3) find earnings and rates of return on incremental investments.
 Learning objectives. To achieve your learning goals, you should complete the following objectives:
 	Learn how to distinguish between incremental and stand-alone investments.
 	Learn how an investment’s liquidation and acquisition values determine its fixity.
 	Learn how an investment’s time and use costs determine its optimal service extraction rates.
 	Learn how to find contributions from incremental investments by finding changes in the firm’s cash receipts (CR), cash cost of goods sold (COGS), cash overhead expenses (OE), and change in operating and capital asset accounts.
 	Learn how to use Excel templates to find net present value (NPV), annuity equivalent (AE), and internal rate of return (IRR) measures earned by incremental investments.
 
 Introduction
 Think of two kinds of investments. The first one is a stand-alone investment—possibly including other supporting capital investments and nondurable inputs. The second kind of investment is an incremental one. We consider incremental investments when we want to add to or replace an investment that is part of an existing production unit. Firms that extract services from durables, especially those that depreciate, must some time replace or refurbish them, and the decision depends on what happens to the difference in NPV of the firm’s cash flow before and after the incremental investment.
 Whether we invest in an incremental investment or disinvest in an existing investment depends on its asset’s fixity. A fixed investment is one already owned by the firm and unlikely to be removed from service. Glenn Johnson described the conditions required for an investment to be fixed; namely, that the investment’s acquisition value (V0) and liquidation value (V0liquidation) bound its value in use (V0use). In other words, an investment is fixed or unlikely to be removed from service if: V0liquidation < V0use < V0. Because the investment’s value in use is less than what it would cost to acquire another one and because its liquidation value is less than what it is earning—the firm has no incentive to invest or disinvest in them. An investment with a zero or negative liquidation value is one likely fixed if it contributes something positive to the firm.
 We summarize the collective contributions of the firm’s capital assets during a single period as earnings in an accrual income statement (AIS). Then we calculate AIS earning as a percentage of the firm’s beginning assets and equity and report the results as return on assets (ROA) and returns on equity (ROE) measures.
 AIS earnings estimates make no effort to find the contributions of a single capital asset or subset of the firm’s assets. However, isolating earnings from a single capital asset and possibly its supporting assets is exactly what we do when constructing PV models for firm investments—we attempt to isolate the return from the investment(s) added to the production unit or the firm. Otherwise, how can we decide to invest or not in the challenger?
 However, we face a difficulty when we attempt to measure the returns from an incremental investment. The difficulty is that the firm’s optimal response to a new investment is often to change the levels of nondurable assets and services extracted from other durables operated by the firm making it difficult to identify what part of the output change we can attribute to the new investment versus output changes that should be attributed to changes in the use of other inputs employed by the firm. This problem, measuring the contributions of incremental investments will occupy much of our attention in this chapter.
 What follows. In what the follows, we describe how to analyze incremental investments using incremental budgeting analysis. We introduce the incremental investment analysis using simplified mathematical methods and graphical analysis. Then we illustrate incremental budgeting analysis using Green & White Services example and this book’s generalized PV template described in Appendix to Chapter 8.
 Measuring Contributions from Incremental Investments
 An example of an incremental investment. To illustrate an incremental investment, suppose that Hi Quality Nursery (HQN) considers investing in a sprinkler system to reduce its demand for seasonal labor. HQN asks: will investing in the new sprinkler system improve my firm’s financial well-being?
 How do we approach incremental investments differently compared to stand-alone investments? Or, in our example, how do we measure the financial consequences of the sprinkler investment and the reduction in hired labor? To find the answer: we find what changes in revenue and expenses will the sprinkler investment and the hired labor disinvestment produce for HQN?
 We know that the new sprinkler system means that HQN can reduce its dependence on hourly workers to water its plants during the growing season. Furthermore, this change in HQN’s operating procedures will likely continue for many periods in the future. Some new expenses may be incurred associated with operating and maintaining the new sprinkler system, but these are likely to be much less than the reduction in hired labor resulting from the sprinkler investment. It’s not clear what changes in revenue would result from adopting a new watering system. It may be that a reduction in operating costs means that some unprofitable plants and shrubs may now be profitable because operating costs to produce them are less.
 Because the consequences of the sprinkler/hired labor changes will likely have long-term consequences, this problem can’t be analyzed using a single period financial tool such as CFS. Instead the problem requires that we employ multi-period PV model templates. The answers that can be supplied by PV models include: how will an incremental investment change the capital structure of the firm? How will incremental investment change the equity of the firm? How will the incremental investment change the internal rate of return on the firm’s assets and equity?
 Contributions from existing investments. Suppose that we have a profit function π that depends on the revenue and costs associated with an independent profit generating plant described as f(x) where the variable x represents the existing asset and liability configuration of the firm:
 (10.1)  
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Forecasting and Present Value Models
Lindon Robison


Learning goals. At the end of this chapter, you should be able to: (1) distinguish between deterministic and statistical forecasts; (2) recognize the difference between endogenous and exogenous variable forecasts; (3) recognize the difference between dependent and independent variables in statistical forecasts; (4) recognize the value of quantitative forecasts; (5) understand how to apply economic theory to guide forecasts, and (6) be able to complete present value (PV) models by forecasting endogenous and exogenous variables.
 Learning objectives. To achieve your learning goals, you should complete the following objectives:
 	Understand the difference between forecasts and predictions.
 	Be able to recognize different kinds of deterministic and statistical forecasts.
 	Recognize the difference between exogenous and endogenous variables and forecasts.
 	Distinguish between independent and dependent variables in regression equations.
 	Learn the difference between quantitative forecasts and qualitative predictions.
 	Understand why present value (PV) models require cash receipts and cash expense forecasts.
 	Learn how to find forecast confidence intervals.
 	Utilize information about time and use costs to forecast cash costs of goods sold (COGS) and overhead expenses (OEs).
 	Understand how to use correlations among variables to make forecasts.
 	Practice forecasting techniques for simple investment problems.
 
 Introduction
 [1]
 Forecasts and predictions. This chapter is about forecasting. Forecasts use observations and perceptions about the past to predict the future. The origin of the word forecast comes from the word “fore” which means before plus the word “casten” which means to scheme, plan, or prepare. Thus, when we forecast, we predict something before it happens so that we can plan or prepare for it.
 Related to forecasts are predictions. A prediction is also a statement about what someone believes will happen in the future. We sometimes distinguish between predictions and forecasts based on how we arrived at our estimate of the future. A prediction is a guess, less scientific, and more subjective than a forecast. In this view, predictions are more eclectic in the information they collect and use to describe the future–including past observations, informed opinions, conditional relationships, signs, impressions, and other foreshadowings of the future.
 Everyday forecasts. We all make forecasts. We depend on them. Indeed, nearly every choice we make is preceded by a forecast. We are so dependent on our almost “every moment” forecasts that we may give them little notice. For example, we may give little thought to our forecast that if we turn on the water faucet, then water will pour out. Still our forecast precedes and motivates our act of turning on the faucet.
 The relative importance of forecasts. What makes some forecasts more important than others are when they lead to significant resource commitments and are costly if not impossible to reverse. Buying a house, a new car, or choosing one’s companion may fall into the category of important forecasts. When making important forecasts, we may need to make several related forecasts. In the case of buying a car, we may want to forecast its frequency of repairs, its fuel efficiency, its riding comfort, and rather it impresses our partner. To improve our car-related forecasts, we may visit with friends who have made similar purchases. We may read professional car buying guides that evaluate the performance and cost of alternative cars of interest. We may even rent the car of interest to experience the car upfront and personal. But at the end of the day, we forecast our car purchase experience and make our choice—and live with the results.
 Forecast accuracy. The accuracy of our forecasts varies depending on the quality of information and analysis behind them and the time distance to the future forecast. Consider the following. Because we have a long history of turning on the water faucet and experiencing the flow of water, we may be nearly certain of the relationship between turning on the faucet and experiencing the flow of water. In this case, the accuracy of our forecast is high. On the other hand, we may have heard that an eatery serves a tasty Rueben sandwich and based on the “expert” opinions of our friends, we may forecast that if we eat the Rueben at the eatery, we will be pleased with the experience. In this case the accuracy of our forecast is moderate. (Who is to say that our friends have the same tastes in sandwiches that we do?) Some forecasts are embedded in advertisements—that by consuming certain products, you will become popular and rich and your skin blemishes will disappear. These forecasts should be questioned unless supported by double-blind studies—because they are not motivated to report accurate results.
 Forecasting, a two-step procedure. Forecasting is a two-step procedure. In the first step, we collect and analyze data to discover variables are related to each other over time. Suppose we observe an exogenous variable at time t, xt, and find that it is significantly correlated with the same variable in the previous periods. Then we could write: xt = f(xt-1,xt-2,⋯) + εt where εt is an error term that represents what is not explained by the exogenous variable in the current and adjacent time periods.
 Suppose that in the first step, we forecast a value for xt that we designate as x̂t since it is an estimate because we don’t know what the actual value is. Then to estimate two periods in the future we solve using coefficient we found in step one to find: x̂t+1 = f(x̂t,xt-1,⋯). In the case that x̂t+1 – x̂t = c then our forecast k periods in the future is: x̂t+k = x̂t + kc.
 What follows. In what follows, we distinguish between different forecast equations based on the nearly certain information that provides the basis for our forecasts. While all forecast equations provide estimates of the future, some of them are derived deterministically and some statistically. In the case of statistically estimated forecast equations, it will be important to distinguish between dependent and independent variables. When describing the kinds of variables forecast, we will use the earlier language of Chapters 5 and 7, to distinguish between exogenous and endogenous variables. The purpose of this chapter is, at the end of the day, to find the forecasted endogenous and exogenous variables required to complete PV models. Questions at the end of the chapter can be used to practice and gain some forecasting experience.
 Forecast Equations
 Exogenous and endogenous variables. Exogenous variables are defined outside of a system. Endogenous variables are defined within the system. When we constructed coordinated financial statements (CFS) and PV templates, we distinguished between variables whose values were determined within the CFS and PV template, endogenous variables, and those variables whose values were determined outside of the CFS and PV template, exogenous variables. Within both the CFS system and PV templates, endogenous and exogenous variables are related to each other using deterministic equations.
 Dependent and independent variables. When conducting experiments, it is common to use the language of dependent and independent variables. Independent variables are controlled by the experimenter and varied to determine their influence on dependent variables related to independent variables by statistical models. However, sometimes the relationship between dependent and independent variables is not determined experimentally but inferred and observed. This is the sense that we use dependent and independent variables in forecast equation.
 Independent variables and what do we know for sure? We require independent variables to forecast dependent variables. Our independent variables are those used as exogenous variables in the CFS and PV templates used to determine endogenous variables. So, what independent variables do we know for sure? There are only two things that we know for sure that can be used as independent variables in our forecast equation: the time distance to a future date and the values of variables already realized, including lagged values of the dependent variable. If we were to include a contemporaneous variable to our independent variables in our forecast equation, we would need to forecast it as well as the dependent variable. This sometimes occurs when large forecast models forecast several dependent variables using multiple equations. In our discussion, we limit our forecasts to single equations. Finally, our confidence in the correlation between our dependent variables and time and lagged values increases with the quality and quantity of information used to infer the correlations.
 Still, human behavior can often be predictable—we often act the same way in similar circumstances, and we develop habits that seem ingrained. We often use these tendencies to aid us in our forecasts. One important category of events that we use to guide our forecasts are commitments and covenants to perform in a predictable way in the future. For example, most have borrowed and agreed to repay on loans following specified terms. These performance commitments can be treated as nearly time dependent exogenous variables.
 Forecasting endogenous variables. While forecasts mostly focus on exogenous variables when used within CFS and PV templates, we may find it useful to forecast endogenous variables. Forecasting endogenous variables is usually not necessary because they are determined by relationships established within the CFS and PV template. However, we recognize that our exogenous variables are estimated with error so that endogenous variable forecasts derived from the exogenous variable forecasts also contain errors. As a result, we may find it useful to over-identify some endogenous variables and a check on accuracy of our exogenous variables.
 So, what have we learned? We learned that system variables may be either exogenous variables determined outside of the system or endogenous variables determined within the system by exogenous variables. Exogenous variables used to determine endogenous variables are dependent variables forecast by statistical or other models using independent variables that have been observed or that are highly correlated with the passage of time. In sum, we are mostly interested in forecasting exogenous variables (for our purposes) to use in CFS or PV templates. While we could technically, forecast endogenous variables, and sometimes we do, they are not our primary concern because they are determined within the CFS or PV templates.
 In what follows, we will organize our forecast equation around what we know for sure. As a result, some forecast equations depend only on the passage of time. Others depend on the lagged values of a dependent variables. And still others depend on the lagged values of independent variables. Finally, we may create hybrid forecast equations that combine time and lagged values of dependent and independent variables. Forecasts that combine contemporaneous independent variables require accompanying equations that forecast their values—forecast equations in which they are the dependent variables.
 Forecast Equations and What we Know
 Trend lines. Consider forecasting exogenous variables that are highly correlated with or are dependent on the passage of time. Time may enter the forecast equation in several different forms, but to forecast future periods only requires time as the independent variable. An example may be an equation that forecasts the condition of a building’s roof k periods in the future. The condition of the roof and its remaining life might both be expressed as a function of the roof’s age. Consider such an expression:
 A roof’s remaining useful life equals its useful life when constructed – it age.
 Forecast equations that depend mostly on the passage of time are often referred to as trend lines. In this case, the endogenous variable y depends only on a constant and the independent variable t. This forecast equation can be expressed as:
 (11.1)  
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Learning goals. At the end of this chapter, you should be able to: (1) explain why unambiguous rankings require one-dimensional measures; (2) understand why consistent rankings require homogeneous measures; and (3) describe present value (PV) model dimensions that require homogeneous measures.
 Learning objectives. To achieve your learning goals, you should complete the following objectives:
 	Understand the need for one dimensional ranking criterion.
 	Evaluate and distinguish between one-dimensional net present value (NPV) and internal rate of return (IRR) ranking measures.
 	Learn about PV model homogeneous measures that are required for consistent NPV and IRR rankings that include: 	homogeneous funding sources;
 	homogeneous initial and periodic sizes;
 	homogeneous terms;
 	homogeneous tax rates; and
 	homogeneous liquidity and currency.
 
 
 
 Introduction
 Financial managers must decide whether to continue their commitment to an existing investment called a defender or disinvest in the defender and commit resources to a new investment called a challenger. More complicated investment problems may require that we choose between a defender and several challengers—mutually exclusive challengers, challengers that can be acquired in combination with other challengers, and time sequenced challengers. To describe the nature of defenders and challengers and the need for homogeneous measures, we introduce a simple one-period present value (PV) model.
 Suppose we have already committed V0d to a defending investment in exchange for its future cash flow equal to R1d. Now suppose that the rate (1 + rd) at which the defender exchanges present and future dollars is:
 (12.1)  
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