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Financial Statements



The Statement of Financial Position



Balance Sheet The statement of financial position or balance sheet is an accountant’s snapshot of a firm’s accounting value on a particular date It has two sides: I



I



Left-hand side: assets: it depends on the nature of the business and how management conducts it Right-hand side: liabilities and shareholders’ equity: reflect the types and proportions of financing



It states what the firm owns and how it is financed Balance equation: Assets ≡ Liabilities + Shareholders’ equity
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Financial Statements



The Statement of Financial Position



Liquidity Liquidity refers to the ease and rapidity with which assets can be converted into cash Current assets are the most liquid (cash + < 1 year assets) Trade receivables are amounts not yet collected from customers Inventories: raw materials, work in process and finished goods Non-current assets are the least liquid kind of assets: they can be tangible or intangible The more liquid a firm’s assets, the less likely the firm is to experience problems meeting short-term obligations However, liquid assets frequently have lower rates of return than non-current assets
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Financial Statements



The Statement of Financial Position



Debt versus Equity Liabilities are obligations of the firm to pay out cash (plus interest) within a stipulated period



=⇒ Liabilities are debts Shareholders’ equity is a claim against the firm’s assets that is residual and not fixed Bondholders can sue the firm if the firm defaults on its bond contracts =⇒ bankruptcy Shareholders’ equity is the residual difference between assets and liabilities Assets − Liabilities ≡ Shareholders’ equity
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Financial Statements



The Statement of Financial Position



The Balance Sheet Model of the Firm
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Financial Statements



The Statement of Financial Position



Value versus Cost



Book value of the assets: accounting value of the firm’s assets Market or fair value is the price at which willing buyers and sellers would trade the assets



Sebestyén (ISCTE-IUL)



VALUE AND C APITAL B UDGETING



Corporate Finance



10 / 164



Financial Statements



The Income Statement



Outline (Part 1) 1



Financial Statements The Statement of Financial Position The Income Statement Net Working Capital Cash Flow



2



Discounted Cash Flow Valuation Valuation: The One-Period Case Valuation: The Multi-Period Case Simplifications



3



How to Choose the Discount Rate? The Cost of Equity Capital Determinants of Beta Extensions of the Basic Model Sebestyén (ISCTE-IUL)



VALUE AND C APITAL B UDGETING



Corporate Finance



11 / 164



Financial Statements



The Income Statement



The Income Statement The income statement measures performance over a specific period The accounting definition of income is Revenue − Expenses ≡ Income



While balance sheet is a snapshot, the income statement is the flow between two snapshots The operations section reports the firm’s revenues and expenses from principal operations A very important item is earnings before interest and taxes (EBIT) and earnings before interest, taxes and depreciation/amortisation (EBITDA) Sebestyén (ISCTE-IUL)
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Financial Statements



The Income Statement



Non-Cash Items



The economic value of assets is connected to their future incremental cash flows However, cash flows do not appear on an income statement There are several non-cash items, which are expenses against revenues but do not affect cash flow I



I



Depreciation: the accountant’s estimate of the cost of equipment used up in the production process Deferred taxes: result from differences between accounting income and true taxable income



In practice, the difference between cash flows and accounting income can be quite dramatic
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Financial Statements



Net Working Capital



Net Working Capital



Net working capital is current assets minus current liabilities If positive, it means that the cash that will be available over the next 12 months will be greater than the cash that must be paid out In addition to investing in fixed assets, a firm can invest in net working capital: change in net working capital It is usually positive in a growing firm
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Financial Statements



Cash Flow



Cash Flow



Cash flow is the most important item to take from financial statements Cash flow is not the same as net working capital (e.g. increasing inventories) The cash flows received from the firm’s assets (operating activities), CF (A), must equal the cash flows to the firm’s creditors, CF (B), and equity investors, CF (S): CF (A) ≡ CF (B) + CF (S)
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Financial Statements



Cash Flow



Determinants of Total Cash Flow



Operating cash flow: cash flow generated by business activities; it reflects tax payments, but not financing, capital spending, or changes in net working capital Investing activities: acquisition of non-current assets plus any security investments minus sales of non-current assets; it is also known as capital expenditures (Capex) Financing activities: issuing new shares, share buy-back, increasing or decreasing borrowing Total cash flows are the sum of the three activities
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Financial Statements



Cash Flow



Three Important Considerations



1



Operating cash flow is usually positive; a firm is in trouble if operating cash flow is negative for a long time I



Total cash flow is frequently negative; for a growing firm at a rapid rate, spending on inventory and fixed assets can be higher than operating cash flow



2



Profit is not cash flow; in determining the economic and financial condition of a firm, cash flow is more revealing



3



Total cash flow is sometimes called free cash flow; free in the sense that the firm is free to distribute cash to creditors and shareholders as it is not needed for working capital or investments
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Financial Statements



Cash Flow



Different Definitions of OCF Different definitions of project operating cash flow are commonly used in practice These approaches all measure the same thing Assume that, for a particular project and year, we have that I Sales = £1,500 I Costs = £700 I Depreciation = £600 I Corporate tax rate tc = 28% Then the earnings before interest and taxes (EBIT) is EBIT = Sales − Costs − Depreciation =



= £1, 500 − £700 − £600 = £200 The tax bill is Taxes = EBIT × tc = £200 × 0.28 = £56 The project operating cash flow (OCF) is OCF = EBIT × (1 − tc ) + Depreciation =



= £200 − £56 + £600 = £744 Sebestyén (ISCTE-IUL)
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Financial Statements



Cash Flow



The Bottom-Up Approach This approach starts with the accountant’s bottom line (net income) and add back any non-cash deductions such as depreciation This definition is correct only if there is no interest expense subtracted in the calculation of net income The project net income is Project net income = EBIT − Taxes =



= £200 − £56 = £144 The OCF is then OCF = Net income + Depreciation =



= £144 + £600 = £744
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Financial Statements



Cash Flow



The Top-Down Approach



This approach starts at the top of the income statement with sales, and then subtracts costs, taxes and other expenses It simply leaves out any strictly non-cash items such as depreciation The OCF in this case is written as OCF = Sales − Costs − Taxes =



= £1, 500 − £700 − £56 = £744
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Financial Statements



Cash Flow



The Tax Shield Approach The tax shield definition of OCF is OCF = (Sales − Costs) × (1 − tc ) + Depreciation × tc For our example, OCF = (£1, 500 − £700) (1 − 0.28) + £600 × 0.28 = £744 In this approach the OCF has two components: I (Sales − Costs) × (1 − tc ) is what the project’s cash flow would be I



if there were no depreciation expense (EBITDA) Depreciation × tc is the depreciation tax shield: the only cash-flow effect of deducting depreciation is to reduce our taxes
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Financial Statements



Cash Flow



Useful Life of a Project The cash flows must be projected during the useful life of the project (n years) The choice of the useful life of a project depends fundamentally on the business area of the firm and on the typical duration of the life cycle of the business The usual rule is to make projections until the projects achieves stability After reaching the useful life of the project, there are two possibilities: I Liquidation =⇒ residual value: it is usually taken equal to the I



book value (in case of fixed assets it is the cost of acquisition less depreciation) Continuation =⇒ terminal value (or continuing value)
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Discounted Cash Flow Valuation



Basic Financial Principles



Time value of money: a monetary unit today is worth more than a monetary unit tomorrow Risk aversion: a safe monetary unit today is worth more than a risky one
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Discounted Cash Flow Valuation



Valuation: The One-Period Case



Formula for Single Period Valuation



A general single-period PV formula can be written as PV =



C1 1+r



where C1 is cash flow at date 1 and r is the rate of return that an investor requires on her investment. It is sometimes referred to as the discount rate.
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Discounted Cash Flow Valuation



Valuation: The One-Period Case



Net Present Value



Frequently, you want to calculate the incremental cost or benefit from adopting an investment The formula for the net present value (NPV) can be written as NPV = −Cost + PV
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Discounted Cash Flow Valuation



Valuation: The One-Period Case



Example: Uncertainty and Valuation



Example Professional Artworks plc is a firm that speculates in modern paintings. The manager is thinking of buying an original Picasso for £400,000 with the intention of selling it at the end of one year. The bank interest rate is 10 percent. The manager expects that the painting will be worth £480,000 in one year. Should the firm purchase the piece of art?
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Discounted Cash Flow Valuation



Valuation: The One-Period Case



Solution



Discount cash flows at 10 percent: PV =



£480, 000 = £436, 364 > £400, 000 1.10



=⇒ The painting seems to be a good investment. The 10 percent interest is for riskless cash flows. We need a higher discount rate to reflect the riskiness of the investment. Discount cash flows at 25 percent: PV =



£480, 000 = £384, 000 < £400, 000 1.25



=⇒ Do not buy the painting! Sebestyén (ISCTE-IUL)
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Discounted Cash Flow Valuation
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Discounted Cash Flow Valuation



Valuation: The Multi-Period Case



Example: Cash Flow Valuation Example Dratsel.com, an on-line broker based in Sweden, has an opportunity to invest in a new high-speed computer that costs SEK250,000. The computer will generate cash flows (from cost savings) of SEK125,000 one year from now, SEK100,000 two years from now, and SEK75,000 three years from now. The computer will be worthless after three years, and no additional cash flows will occur. Dratsel.com has determined that the appropriate discount rate is 7 percent for this investment. Should Dratsel.com make this investment in a new high-speed computer? What is the net present value of the investment?
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Discounted Cash Flow Valuation



Valuation: The Multi-Period Case



Example: Cash Flow Valuation



Solution Year



Cash flows (SEK)



PV (SEK)



0



−250, 000



1



125, 000



2



100, 000



3



75, 000



−250, 000 × 1 = −250, 000 1 125, 000 × = 116, 825 1.07 2  1 100, 000 × = 87, 340 1.07 3  1 = 61, 225.5 75, 000 × 1.07 15, 387.5



Total
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Discounted Cash Flow Valuation



Valuation: The Multi-Period Case



Net Present Value: The Algebraic Formula



The NPV of a T-period project is C2 CT C1 + +···+ = 1 + r (1 + r)2 (1 + r)T



NPV = − C0 + T



= − C0 + ∑



i=1
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Discounted Cash Flow Valuation



Simplifications



Introduction



Calculation of present values can be cumbersome for long periods (e.g., monthly mortgage payments for 40 years) Simple formulae are available for four classes of cash flow stream 1 2 3 4



Perpetuity Growing perpetuity Annuity Growing annuity
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Discounted Cash Flow Valuation



Simplifications



Perpetuity



A perpetuity is a constant stream of cash flows without end The formula for present value of perpetuity is PV =



=
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Discounted Cash Flow Valuation



Simplifications



Growing Perpetuity Consider a perpetuity where the cash flows rise at a constant g percent per period Formally, PV =



=



C C (1 + g) C (1 + g)2 C (1 + g )N −1 + + + · · · + +··· = 1+r (1 + r)2 (1 + r)3 (1 + r)N C r−g



Three important points concerning the formula: 1 2 3



The numerator is the cash flow one period hence, not at date 0 r > g, otherwise the present value is undefined The formula assumes regular payments at discrete times, while in reality they are rather random and nearly continuous
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Discounted Cash Flow Valuation



Simplifications



Example: Growing Perpetuities



Example Imagine an apartment building where cash flows to the landlord after expenses will be e 100,000 next year. These cash flows are expected to rise at 5 percent per year. The relevant interest rate is 11 percent. What is the present value of the cash flows?



Solution PV =
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e100, 000 = e1, 666.67 0.11 − 0.05
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Discounted Cash Flow Valuation



Simplifications



Example: Paying Dividends Example Pindado SA is just about to pay a dividend of e 3.00 per share. Investors anticipate that the annual dividend will rise by 6 percent a year forever. The applicable discount rate is 11 percent. What is the share price today?



Solution PV =



e3.00 | {z }



Imminent dividend



+



e3.18 0.11 − 0.06 | {z }



= e66.60



PV of all dividends beginning a year from now
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Discounted Cash Flow Valuation



Simplifications



Annuity An annuity is a level stream of regular payments that last for a fixed number of periods Some examples: pensions, leases, mortgages, etc. The formula for present value of annuity is C C C + +···+ = 2 1 + r (1 + r) (1 + r)T " # 1 1 =C − r r (1 + r)T



PV =



The term



1 r



−
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1 r(1+r)T



is called the annuity factor, denoted as ATr
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Discounted Cash Flow Valuation



Simplifications



Example: Lottery Valuation



Example Mark Young has just won a competition paying £50,000 a year for 20 years. He is to receive his first payment a year from now. The competition organisers advertise this as the Million Pound Competition because £1,000,000=£50,000×20. If the interest rate is 8 percent, what is the true value of the prize?



Solution 



 1 1 PV = £50, 000 − = £490, 905 0.08 0.08 · 1.0820
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Discounted Cash Flow Valuation



Simplifications



The Future Value of an Annuity Formula



The formula for the future value of an annuity is " # " # (1 + r)T 1 (1 + r)T − 1 FV = C − =C r r r
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Discounted Cash Flow Valuation



Simplifications



Example: Retirement Investing



Example Suppose you put £3,000 per year into a Cash Investment Savings Account. The account pays 6 percent interest per year, tax-free. How much will you have when you retire in 30 years?



Solution "



#   1.0630 − 1 (1 + r)T − 1 FV = C = £3, 000 = £237, 174.56 r 0.06
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Discounted Cash Flow Valuation



Simplifications



Example: Equating PV of Two Annuities Example Harold and Helen Nash are saving for the university education of their newborn daughter, Susan. The Nashes estimate that university expenses will be e 30,000 per year when their daughter reaches university in 18 years. The annual interest rate over the next few decades will be 14 percent. How much money must they deposit in the bank each year so that their daughter will be completely supported through four years of university? The cash flow stream is presented below:
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Discounted Cash Flow Valuation



Simplifications



Example: Equating PV of Two Annuities Solution 1



Calculate the year-17 PV of the four years of university payments:   1 1 PV17 = e30, 000 − = e87, 411 0.14 0.14 · 1.144



2



Calculate the year-0 PV of the university education: PV =



3



e87, 411 = e9, 422.91 1.1417



Calculate the annual deposit that yields a PV of all deposits of e 9,422.91:   1 1 C = e1, 478.59 e9, 422.91 = C − 0.14 0.14 · 1.1417 Sebestyén (ISCTE-IUL)
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Discounted Cash Flow Valuation



Simplifications



Growing Annuity



A growing annuity is a finite number of growing cash flows The formula for present value of growing annuity is C C (1 + g) C (1 + g )T −1 PV = + +···+ = 1+r (1 + r)2 (1 + r)T "   # 1 1+g T 1 =C − r−g r−g 1+r
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Discounted Cash Flow Valuation



Simplifications



Example: Growing Annuity



Example Stuart Gabriel, a second-year MBA student, has just been offered a job at £80,000 a year. He anticipates his salary increasing by 9 percent a year until his retirement in 40 years. Given an interest rate of 20 percent, what is the present value of his lifetime salary?



Solution "



1 1 PV = £80, 000 − 0.20 − 0.09 0.20 − 0.09
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Discounted Cash Flow Valuation



Simplifications



Example: More Growing Annuities Example In a previous example, Helen and Harold Nash planned to make 17 identical payments to fund the university education of their daughter, Susan. Alternatively, imagine that they planned to increase their payments at 4 percent per year. What would their first payment be?



Solution The first two steps would be the same as before. They showed that the PV of the university costs was e 9,422.91. However, the third step must be altered. The question is: How much should their first payment be so that, if payments increase by 4 percent per year, the present value of all payments will be e 9,422.91? "   # 1 1 1.04 17 C = e1, 192.78 e9, 422.91 = C − 0.14 − 0.04 0.14 − 0.04 1.14 Sebestyén (ISCTE-IUL)
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How to Choose the Discount Rate?
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Discounted Cash Flow Valuation Valuation: The One-Period Case Valuation: The Multi-Period Case Simplifications



3



How to Choose the Discount Rate? The Cost of Equity Capital Determinants of Beta Extensions of the Basic Model Sebestyén (ISCTE-IUL)



VALUE AND C APITAL B UDGETING



Corporate Finance



52 / 164



How to Choose the Discount Rate?



The Cost of Equity Capital



A Simple Capital Budgeting Rule When a firm has extra cash, it can take one of two actions: I I



Pay out the cash immediately as a dividend Invest in a project and pay out the future cash flows of the project as dividends



Which procedure would shareholders prefer? If a shareholder can reinvest the dividend in a financial asset with the same risk as that of the project, she would prefer the alternative with the higher expected return The project should be undertaken only if its expected return is greater than that of a financial asset of comparable risk A simple capital budgeting rule: The discount rate of a project should be the expected return on a financial asset of comparable risk. Sebestyén (ISCTE-IUL)
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The Cost of Equity Capital



Choices of a Firm with Extra Cash
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How to Choose the Discount Rate?



The Cost of Equity Capital



Expected Return as Cost of Equity Capital From the firm’s perspective, the expected return is the cost of equity capital Under the CAPM, the expected return on a security can be written as ReS = RF + β × (ReM − RF ) where RF is the risk-free rate, and ReM − RF is the excess market return or market risk premium To estimate a firm’s cost of equity capital, we need to know three things: 1 2 3



The risk-free rate, RF The market risk premium, ReM − RF The company beta, β
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How to Choose the Discount Rate?



The Cost of Equity Capital



Example: Project Evaluation and Beta Example Kazakhmys plc is a metal producer listed on the London Stock Exchange. Suppose Kazakhmys is an all-equity firm. According to Yahoo! Finance, it has a beta of 1.57. Further, suppose the market risk premium is 9.5 percent, and the risk-free rate is 5 percent. What is the expected return on the equity of Kazakhmys?



Solution The expected return becomes Res = RF + β × (ReM − RF ) = 5% + 1.57 × 9.5% = 19.92%
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How to Choose the Discount Rate?



The Cost of Equity Capital



Example: Project Evaluation and Beta Example (cont’d) Further suppose Kazakhmys is evaluating the following non-mutually exclusive projects in Kazakhstan:



Project’s Project beta A B C



1.57 1.57 1.57



Project’s expected cash flow next year (£)



IRR (%)



NPV at 19.92% (£)



140 120 110



40 20 10



16.8 0.1 −8.3



Each project initially costs £100. Which project(s) should be accepted? Sebestyén (ISCTE-IUL)
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The Cost of Equity Capital



Example: Project Evaluation and Beta Solution



Sebestyén (ISCTE-IUL)



VALUE AND C APITAL B UDGETING



Corporate Finance



58 / 164



How to Choose the Discount Rate?



The Cost of Equity Capital



Estimation of Beta



The beta of an equity is the standardised covariance of a security’s return with the return on the market portfolio Formally, βi =



σ Cov (Ri , RM ) = i,M 2 Var (RM ) σM



Betas may be very volatile over time =⇒ use industry beta Since usually companies also have debt, the equity beta cannot be calculated directly from stock returns =⇒ treated in later chapter
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How to Choose the Discount Rate?



Determinants of Beta



Cyclicality of Revenues



The revenues of some firms are quite cyclical Some firms do well in expansions but do poorly in contractions Examples: high-tech firms, retailers and automotive firms Firms in utilities, railroads, food and airlines are less dependent on the cycle Highly cyclical securities have high betas Cyclicality is not the same as variability Securities with high standard deviations need not have high betas
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How to Choose the Discount Rate?



Determinants of Beta



Operating Leverage Variable costs change as output changes, and they are zero when production is zero Fixed costs are not dependent on the amount of goods or services produced during the period A firm with lower variable costs and higher fixed costs has higher operating leverage Operating leverage magnifies the effect of cyclicality on beta Business risk: risk of the firm without financial leverage; it depends on the responsiveness of the firm’s revenues to business cycle and on the firm’s operating leverage The analysis also applies to projects: a project’s beta can be estimated by examining the project’s revenues and operating leverage =⇒ weak cyclicality and low operating leverage imply low betas This approach is qualitative; for start-up projects quantitative estimates are not feasible Sebestyén (ISCTE-IUL)
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How to Choose the Discount Rate?



Determinants of Beta



Example: Operating Leverage Illustrated Example Consider a typical problem faced by Carlsberg, the Danish alcoholic drinks firm. As part of the brewing process, Carlsberg often needs to choose between two production technologies. Assume that Carlsberg can choose either technology A or technology B when making a particular drink. The relevant differences between the two technologies are displayed in the table below (in DKK):



Fixed cost Variable cost Price Contribution margin Sebestyén (ISCTE-IUL)



Technology A



Technology B



1,000/year 8/unit 10/unit



2,000/year 6/unit 10/unit



2 (= 10 − 8)



4 (= 10 − 6)
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Determinants of Beta



Example: Operating Leverage Illustrated Example (cont’d)
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Determinants of Beta



Example: Operating Leverage Illustrated Example (cont’d)
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How to Choose the Discount Rate?



Determinants of Beta



Financial Leverage and Beta (1) Operating leverage refers to the firm’s fixed costs of production Financial leverage is the extent to which a firm relies on debt Since a levered firm must make interest payments regardless of its sales, financial leverage refers to the firm’s fixed costs of finance The asset beta is the beta of the assets of the firm The asset beta of a levered firm is different from the equity beta The asset beta can be thought of as the beta of the firm’s shares had the firm been financed only with equity What is the beta of an entire levered firm? It is a weighted average of the betas of the individual items in the portfolio: β Asset =



S B × β Equity + × β Debt B+S B+S



where B is the market value of debt, and S is the market value of equity Sebestyén (ISCTE-IUL)
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Determinants of Beta



Financial Leverage and Beta (2) The beta of debt is very low in practice If the beta of debt is zero, then we have S β Asset = × β Equity B+S Since S/ (B + S) < 1 for a levered firm, it follows that β Asset < β Equity After rearranging we obtain  β Equity = β Asset



B 1+ S







Taking into account corporate taxes,   B β Equity = β Asset 1 + (1 − tc ) S Sebestyén (ISCTE-IUL)
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Determinants of Beta



Example: Asset versus Equity Betas Example Consider a Swedish tree growing company, Rapid Firs, which is currently all equity and has a beta of 0.8. The firm has decided to move to a capital structure of one part debt to two parts equity. Assuming a zero beta for its debt, what is its new asset beta and equity beta?



Solution Since the firm stays in the same industry, its asset beta should remain at 0.8 However, the equity beta changes to     B 1 β Equity = β Asset 1 + = 0.8 1 + = 1.2 S 2
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How to Choose the Discount Rate?



Extensions of the Basic Model



The Firm versus the Project



If a project’s beta differs from that of the firm, the project should be discounted at the rate commensurate with its own beta Unless all projects in the firm are of the same risk, choosing the same discount rate for all projects is incorrect The beta of a new project may be greater than the beta of existing firms in the same industry as the very newness of the project is likely to increase its responsiveness to economy-wide movements The new venture should be assigned a somewhat higher beta than that of the industry to reflect added risk
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Extensions of the Basic Model



Example: Project Risk Example D. D. Ronnelley, a publishing firm, may accept a project in computer software. Noting that computer software companies have high betas, the publishing firm views the software venture as more risky than the rest of its business. What should the company do?



Solution It should discount the project at a rate commensurate with the risk of software companies. For example, it might use the average beta of a portfolio of publicly traded software firms. Instead, if all projects in D. D. Ronnelley were discounted at the same rate, a bias would result. The firm would accept too many high-risk projects (software ventures) and reject too many low-risk projects (books and magazines). Sebestyén (ISCTE-IUL)



VALUE AND C APITAL B UDGETING



Corporate Finance



71 / 164



How to Choose the Discount Rate?



Extensions of the Basic Model



Example: Project Risk Solution (cont’d)
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Why Use Net Present Value?



Outline (Part 2) 4
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Net Present Value and Other Investment Rules



Why Use Net Present Value?



Example: Net Present Value



Example Alpha Corporation is considering investing in a riskless project costing £100. The project receives £107 in one year and has no other cash flows. The discount rate is 6 percent. What is the NPV of the project?



Solution NPV = −£100 +



£107 = £0.94 1.06



=⇒ the project should be accepted
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Net Present Value and Other Investment Rules



Why Use Net Present Value?



NPV Investment Rule



The basic investment rule – the NPV rule – can be generalised as I Accept if NPV > 0 I Reject if NPV < 0 The NPV is the increase in the value of the firm from the project =⇒ accepting positive NPV projects benefits shareholders The value of the firm is the sum of the values of the different projects: value additivity The discount rate of a risky project is often referred to as the opportunity cost of capital
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Net Present Value and Other Investment Rules



Why Use Net Present Value?



Advantages of NPV



NPV uses cash flows I



I



Cash flows are better than earnings as they can be used for other corporate purposes Earnings are useful for accounting, but not for capital budgeting because they do not represent cash



NPV uses all cash flows of the project I



Other approaches often ignore cash flows beyond a particular date



NPV discounts the cash flows properly I



Other approaches may ignore the time value of money
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Net Present Value and Other Investment Rules



The Payback Period Method



Defining the Rule Consider a project with the following cash flow stream:



The cash flows of the first two years add up to the original investment =⇒ the payback period of the investment is two years Payback period rule: I I I



Choose a cut-off date Accept if the payback period is less than or equal to the cut-off date Reject if the payback period is more than the cut-off date
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Net Present Value and Other Investment Rules



The Payback Period Method



Problems with the Payback Method (1)



Year



A (£)



B (£)



C (£)



0 1 2 3 4 Payback period



−100 20 30 50 60 3



−100 50 30 20 60 3



−100 50 30 20 60, 000 3
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Net Present Value and Other Investment Rules



The Payback Period Method



Problems with the Payback Method (2)



1



Timing of cash flows I



I



2



Payments after the payback period I



I 3



The payback method does not consider the timing of the cash flow within the payback period (see A vs B) The NPV of B must be higher than A, but they have the same payback period It ignores all cash flows after the payback period (see B vs C) =⇒ some valuable long-term projects are likely to be rejected The NPV rule uses all cash flows, so it does not have this flaw



Arbitrary standard for the payback period



Sebestyén (ISCTE-IUL)



VALUE AND C APITAL B UDGETING



Corporate Finance



81 / 164



Net Present Value and Other Investment Rules



The Payback Period Method



Advantages of the Payback Method



It is often used by large, sophisticated companies when making relatively small decisions Extremely simple to understand Useful for very small-scale investments Justifiable for firms with severe capital rationing When firms look at bigger projects, NPV becomes the order of the day When questions of controlling and evaluating the manager becomes less important than making the right investment decision, payback is used less frequently
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The Payback Period Method



The Discounted Payback Period Method



Discounted payback period method: discounts the cash flows before determining the payback period As long as the cash flows and the discount rate are positive, the discounted payback period will never be smaller than the payback period It still suffers from the major flaws of the payback rule: I I



Arbitrary cut-off period It ignores cash flows after the cut-off date



It is a poor compromise between the payback method and the NPV rule
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Net Present Value and Other Investment Rules



The Internal Rate of Return



Definition and the IRR Rule The method provides a single number summarising the merits of the project which does not depend on the interest rate Consider a simple project with cash flows -£100 and £110 in periods 0 and 1, respectively The NPV of this project is NPV = −£100 +



£110 1+R



What must the discount rate R be to make the NPV equal to zero? That discount rate is the project’s internal rate of return (IRR): in this example IRR = 10% Basic IRR rule: I Accept if IRR > opportunity cost of capital I Reject if IRR < opportunity cost of capital Sebestyén (ISCTE-IUL)
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The Internal Rate of Return



IRR: A More Complex Example Example Consider the following cash flow stream:



With a discount rate of 20%, the NPV of the project is e10.65, while with a discount rate of 30%, we have an NPV of −e18.39 =⇒ the IRR is between 20 and 30% The IRR can be obtained from 0 = −e200 + Sebestyén (ISCTE-IUL)
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IRR: A More Complex Example Example (cont’d)
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Net Present Value and Other Investment Rules



The Internal Rate of Return



IRR vs NPV



From the graph it seems that the NPV is positive (negative) for discount rates below (above) the IRR



=⇒ the IRR rule coincides with the NPV rule Unfortunately, the IRR rule and the NPV rule are the same only for examples like the previous one
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Problems with the IRR Approach
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Net Present Value and Other Investment Rules



Problems with the IRR Approach



Two Important Definitions



An independent project is one whose acceptance or rejection is independent of the acceptance or rejection of other projects With mutually exclusive projects, you can accept A or you can accept B or you can reject both of them, but you cannot accept both of them There are two general problems that affect both types of projects and two other problems affecting only mutually exclusive projects
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Net Present Value and Other Investment Rules



Problems with the IRR Approach



Problem 1: Investing or Financing?



Project A Dates



0



1



Cash flows IRR NPV @ 10% Accept if market rate Financing or investing



−£100



£130 30% £18.2 < 30% Investing
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Problems with the IRR Approach



Problem 1: Investing or Financing?



Project B Dates



0



1



Cash flows IRR NPV @ 10% Accept if market rate Financing or investing



£100



−£130 30% −£18.2 > 30% Financing
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Problems with the IRR Approach



Problem 2: Multiple Rates of Return



Project C Dates



0



1



2



Cash flows IRR NPV @ 10% Accept if market rate Financing or investing



−£100 10%



£230 and 0 but Mixture



−£132 20%
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Problems with the IRR Approach



General Investment Rules: IRR and NPV



Cash flows



Number of IRRs



IRR criterion



NPV criterion



First cash flow is negative and all remaining cash flows are positive



1



Accept if IRR > R



Accept if NPV > 0



Reject if IRR < R



Reject if NPV < 0



First cash flow is positive and all remaining cash flows are negative



1



Accept if IRR < R



Accept if NPV > 0



Reject if IRR > R



Reject if NPV < 0



Some cash flows are positive and some are negative after first



May be more than 1



No valid IRR



Accept if NPV > 0
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Problems with the IRR Approach



Problems Specific to Mutually Exclusive Projects



There are two specific problems with IRR when dealing with mutually exclusive projects: I I



The scale problem The timing problem



The scale problem arises with IRR because it ignores issues of scale IRR also ignores the timing of cash flows
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Problems with the IRR Approach



Example: The Scale Problem Example Stanley Jaffe and Sherry Lansing have just purchased the rights to Corporate Finance: The Motion Picture. They will produce this major motion picture on either a small budget or a big budget. Here are the estimated cash flows (in $ million):



Small budget Large budget



Date 0



Date 1



NPV at 25%



IRR (%)



−10 −25



40 65



22 27



300 160



Because of high risk, a 25 percent discount rate is considered appropriate. Sherry wants to adopt the large budget because the NPV is higher. Stanley wants to adopt the small budget because the IRR is higher. Who is right? Sebestyén (ISCTE-IUL)
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Problems with the IRR Approach



Example: The Scale Problem Solution Although the small budget project has a greater IRR, the investment is much smaller. The high percentage return on the small budget project is more than offset by the ability to earn at least a decent return on a much bigger investment under the other opportunity



=⇒ NPV is correct However, Stanley is very stubborn where IRR is concerned. How can Sherry justify the large budget to Stanley using the IRR approach? Answer: with the help of incremental cash flows We know that the small budget project has a positive NPV. Is it beneficial to invest an additional $15 million to make the large budget project and receive an additional $25 million next year? Sebestyén (ISCTE-IUL)
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Problems with the IRR Approach



Example: The Scale Problem



Solution (cont’d)



Incremental cash flows from choosing large budget instead of small budget



Date 0



Date 1



−15



25



The incremental IRR is 66.67%, and the NPV of incremental cash flows is $5 million Since both 66.67% > 25% and $5 million> 0, both rules point to the same conclusion
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Problems with the IRR Approach



Example: The Timing Problem Example Suppose that Kaufold plc has two alternative uses of a warehouse. It can store toxic waste containers (investment A) or electronic equipment (investment B). The cash flows are as follows: Cash flow (£) at year



Investment A Investment B



0



1



2



3



−10, 000 −10, 000



10, 000 1, 000



1, 000 1, 000



1, 000 12, 000



NPV (£)



Investment A Investment B Sebestyén (ISCTE-IUL)



@ 0%



@ 10%



@ 15%



IRR (%)



2, 000 4, 000



669 751



109 −484



16.04 12.94
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Problems with the IRR Approach



Example: The Timing Problem Solution 4,000



NPVA NPVB



2,000



NPV



IRRA =16.04%



%



0 10



20



30



40



50



IRRB =12.94%



−2,000



−4,000
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Problems with the IRR Approach



Example: The Timing Problem Solution (cont’d) The NPV of investment B is higher with low discount rates, while the NPV of investment A is higher with high discount rates This is because the cash flows of A occur early, whereas the cash flows of B occur later.



=⇒ The NPV of project B declines more rapidly as the discount rate increases than does the NPV of project A =⇒ project B has a lower IRR Again, we could compute the incremental IRR and/or incremental NPV Cash flow (£) at year



Investment B-A



NPV (£)



0



1



2



3



@ 0%



@ 10%



@ 15%



IRR (%)



0



−9, 000



0



11, 000



2, 000



83



−593



10.55
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Problems with the IRR Approach



Example: The Timing Problem Solution (cont’d) 4,000



NPVA NPVB NPVB−A



NPV



2,000



%



0 10



20



30



40



50



IRRB−A =10.55%



−2,000



−4,000
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Problems with the IRR Approach



Handle Mutually Exclusive Projects: A Review There are three ways to handle mutually exclusive projects: 1 2 3



Compare the NPVs of the two projects Calculate the NPV on the incremental cash flows Compare the incremental IRR with the discount rate



All three approaches always give the same decision However, you should not compare the IRRs of the two projects In reality, no project comes in one clear-cut size, so problems of scale frequently arise It is recommended to subtract the smaller project’s cash flows from the bigger project’s cash flows in case of the scale problem For timing problems, it is recommendable to subtract so that the first non-zero cash flow is negative
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Net Present Value and Other Investment Rules



The Profitability Index



The Profitability Index: Definition



The profitability index is the ratio of the PV of the future expected cash flows after initial investment divided by the amount of initial investment Formally, Profitability index (PI) =
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The Profitability Index



Profitability Index: An Example



Example Hiram Finnegan Int. (HFI) applies a 12 percent discount rate to two investment opportunities. Cash flow (e m)



1 2



C0



C1



C2



PV @ 12% of cash flows subsequent to initial investment



PI



NPV @ 12% (e m)



−20 −10



70 15



10 40



70.5 45.3



3.53 4.53



50.5 35.3
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The Profitability Index



Profitability Index: An Example Example (cont’d) Assume that HFI has a third project as below. The projects are independent, but the firm has only e 20 million to invest. Cash flow (e m)



1 2 3



C0



C1



C2



PV @ 12% of cash flows subsequent to initial investment



PI



NPV @ 12% (e m)



−20 −10 −10



70 15 −5



10 40 60



70.5 45.3 43.4



3.53 4.53 4.34



50.5 35.3 33.4



The firm has to choose either project 1 or projects 2 and 3 Individually, projects 2 and 3 have lower NPVs than project 1 However, the sum of NPVs of projects 2 and 3 is higher than the NPV of project 1 =⇒ Projects 2 and 3 should be accepted Sebestyén (ISCTE-IUL)
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The Profitability Index



Application of the Profitability Index 1



2



3



Independent projects: The PI decision rule is I Accept an independent project if PI > 1 (⇐⇒ NPV > 0) I Reject it if PI < 1 (⇐⇒ NPV < 0) Mutually exclusive projects: it may lead to different conclusion from that of NPV as PI ignores differences of scale; the flaw can be corrected using incremental cash flows so the decision rule becomes I Accept if for the incremental cash flows PI > 1 I Reject if for the incremental cash flows PI < 1 Capital rationing: there is not enough cash to invest in all positive NPV projects I I I



Projects cannot be ranked according to NPV PI or incremental NPV should be used However, PI cannot handle capital rationing over multiple time periods
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Making Capital Investment Decisions



Incremental Cash Flows



Cash Flows or Accounting Income?



Corporate finance generally use cash flows, while financial accounting prefers income or earnings numbers Always discount cash flows, not earnings, when performing a capital budgeting calculation Earnings do not represent real money In calculating the NPV of a project, only cash flows that are incremental to the project should be used These cash flows are the changes in the firm’s cash flows after accepting a project
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Making Capital Investment Decisions



Incremental Cash Flows



Example: Relevant Cash Flows Example Weber-Decker GmbH just paid e 1 million in cash for a building as part of a new capital budgeting project. This entire e 1 million is an immediate cash outflow. Assuming 20 percent reducing balance depreciation over 20 years, only e 200,000 (= e1million × 20%) is considered an accounting expense in the current year. Current earnings are thereby reduced by only e 200,000. The remaining e 800,000 is expensed over the following 19 years. For capital budgeting purposes, the relevant cash outflow at date 0 is the full e 1 million, not the reduction in earnings of only e 200,000.
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Incremental Cash Flows



Sunk Costs



A sunk cost is a cost that has already occurred They cannot be changed by the decision to accept or reject the project



=⇒ we should ignore sunk costs as they are not incremental outflows
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Incremental Cash Flows



Example: Sunk Costs



Example General Milk Ltd is currently evaluating the NPV of establishing a line of chocolate milk. As part of the evaluation, the company had paid a consulting firm £100,000 to perform a test marketing analysis. The expenditure was made last year. Is this cost relevant for the capital budgeting decision now confronting the management of General Milk Ltd? Answer: NO The £100,000 is not recoverable, so it is a sunk cost.
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Opportunity Costs



Opportunity costs are lost revenues that you forego as a result of making the proposed investment Opportunity costs assume that another valuable opportunity will be foregone if the project is adopted Incorporate opportunity costs into your analysis
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Making Capital Investment Decisions



Incremental Cash Flows



Example: Opportunity Costs



Example Suppose Gonzales Trading has an empty warehouse in Salamanca that can be used to store a new line of electronic pinball machines. The company hopes to sell these machines to affluent European consumers. Should the warehouse be considered a cost in the decision to sell the machines? Answer: YES The sales price of the warehouse is an opportunity cost in the pinball machine decision.
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Incremental Cash Flows



Side Effects



A side effect is classified as either erosion or synergy Erosion is when a new product reduces the cash flows of existing products Synergy occurs when a new project increases the cash flows of existing projects Since side effects predict the spending habits of customers, they are necessarily hypothetical and difficult to estimate However, they should be included in calculations
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Incremental Cash Flows



Example: Side Effects



Example Suppose Innovative Motors (IM) is determining the NPV of a new convertible sports car. Some of the customers who would purchase the car are owners of IM’s SUVs. Are all sales and profits from the new convertible sports car incremental? Answer: NO Some cash flows represent transfers from other elements of IM’s production line =⇒ erosion, which must be included in the NPV calculation
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Example: Side Effects



Example (cont’d) IM is also contemplating the formation of a racing team. The team is forecast to lose money for the foreseeable future, with perhaps the best projection showing an NPV of −£35 million for the operation. However, IM’s managers are aware that the team will likely generate great publicity for all of IM’s products. A consultant estimates that the increase in cash flows elsewhere in the firm has a present value of £65 million. Should IM form the team? Answer: YES The NPV of the team is £30 million (= £65 million − £35 million)
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Allocated Costs



An allocated cost is an accounting measure to reflect expenditure or an asset’s use across the whole company A particular expenditure may benefit a number of projects It should be viewed as a cash outflow only if it is an incremental cost of the project
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Making Capital Investment Decisions



Incremental Cash Flows



Example: Allocated Costs Example Voetmann Consulting NV devotes one wing of its suite of offices to a library requiring a cash outflow of e 100,000 a year in upkeep. A proposed capital budgeting project is expected to generate revenue equal to 5 percent of the overall firm’s sales. An executive at the firm, H. Sears, argues that e 5,000 (= 5% × e100, 000) should be viewed as the proposed project’s share of the library’s costs. Is this appropriate for capital budgeting? Answer: NO The firm will spend e 100,000 on library upkeep whether or not the proposed project is accepted =⇒ the cash flow should be ignored when calculating the NPV of the project
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Interest Rates and Inflation
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Making Capital Investment Decisions



Inflation and Capital Budgeting



Real and Nominal Interest Rates The general formula between real and nominal interest rates is 1 + Nominal interest rate = (1 + Real interest rate) × (1 + Inflation rate) Rearranging yields Real interest rate =



1 + Nominal interest rate −1 1 + Inflation rate



The following approximation can also be used: Real interest rate u Nominal interest rate − Inflation
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Cash Flow and Inflation



A nominal cash flow refers to the actual money in cash to be received or paid out A real cash flow refers to the cash flow’s purchasing power
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Inflation and Capital Budgeting



Example: Nominal vs Real Cash Flow Example Burrows Publishing has just purchased the rights to the next book of famed romantic novelist Barbara Musk, which will be available to the public in 4 years. Currently, romantic novels sell for e 10 in paperback. The publishers believe that inflation will be 6 percent a year over the next four years. Because romantic novels are so popular, the publishers anticipate that their prices will rise about 2 percent per year more than the inflation rate over the next four years. Burrows Publishing plans to sell the novel at e 13.60 (= 1.084 × e10) four years from now, anticipating sales of 100,000 copies. Is the cash flow in year 4 nominal or real?
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Inflation and Capital Budgeting



Example: Nominal vs Real Cash Flow



Solution The expected cash flow in the fourth year of e 1.36 million (= e13.60 × 100, 000) is a nominal cash flow The purchasing power of e 1.36 million (real cash flow) in four years is e1.36 million = e1.08 million 1.064
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Inflation and Capital Budgeting



Discounting: Nominal or Real?



There is a need to maintain consistency between cash flows and discount rates: I I



Nominal cash flows must be discounted at the nominal rate Real cash flows must be discounted at the real rate



As long as one is consistent, either approach is correct
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Inflation and Capital Budgeting



Example: Real and Nominal Discounting



Example Shields Electric forecasts the following nominal cash flows on a particular project (in £):



Cash flow



C0



C1



C2



−1, 000



600



650



The nominal discount rate is 14 percent, and the inflation rate is forecast to be 5 percent. What is the value of the project?
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Inflation and Capital Budgeting



Example: Real and Nominal Discounting Solution Using nominal quantities: NPV = −£1, 000 +



£650 £600 + = £26.47 1.14 1.142



Using real quantities, the real cash flows become C0 Cash flow



−1, 000



C1 600 1.05



= 571.43



C2 650 1.052



= 589.57



The real discount rate is: 1.14/1.05 − 1 = 0.0857 The NPV is NPV = −£1, 000 + Sebestyén (ISCTE-IUL)



£571.43 £589.57 + = £26.47 1.0857 1.08572
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Example: Real and Nominal NPV Example Bella SpA generated the following forecast for a capital budgeting project (in e ): Year



0



Capital expenditure Revenues (in real terms) Cash expenses (in real terms) Depreciation (straight-line)



1, 210



1



2



1, 900 950 605



2, 000 1, 000 605



Inflation is 10 percent per year over the next two years. Cash flows of the project should be discounted at the nominal rate of 15.5 percent. Tax rate is 40 percent. Calculate the NPV in nominal and real terms. Sebestyén (ISCTE-IUL)
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Example: Real and Nominal NPV Solution Cash flows in nominal terms (in e ): Year



0



1



2



Capital expenditure Revenues − Expenses − Depreciation



−1, 210 1, 900 · 1.10 = 2, 090 −950 · 1.10 = −1, 045 −605



2, 000 · 1.102 = 2, 420 −1, 000 · 1.102 = −1, 210 −605



Taxable income − Taxes (40%)



440 −176



605 −242



Income after taxes + Depreciation



264 605



363 605



Cash flow



869



968



The NPV is NPV = −e1, 210 + Sebestyén (ISCTE-IUL)



e869 e968 + = e268 1.155 1.1552
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Example: Real and Nominal NPV Solution (cont’d) Cash flows in real terms (in e ): Year



0



1



2



Capital expenditure Revenues − Expenses − Depreciation



−1, 210 1, 900 −950 −605/1.10 = −550



2, 000 −1, 000 −605/1.102 = −500



Taxable income − Taxes (40%)



400 −160



500 −200



Income after taxes + Depreciation



240 550



300 500



Cash flow



790



800



The NPV is NPV = −e1, 210 + Sebestyén (ISCTE-IUL)



e790 e800 + = e268 1.05 1.052
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Investments of Unequal Lives: The EAC Method



Example: Machines of Unequal Lives Example The Downtown Athletic Club must choose between two mechanical tennis ball throwers. The (real) cash outflows from the two machines are the following (in e ): Machine



0



1



2



3



4



A B



500 600



120 100



120 100



120 100



100



With a discount rate of 10%, the NPVs are: e120 e120 e120 + + = e798.42 1.1 1.12 1.13 e100 e100 e100 e100 NPVB = e600 + + + + = e916.99 1.1 1.12 1.13 1.14



NPVA = e500 +



Machine A has a lower PV, but machine B has a longer life. Sebestyén (ISCTE-IUL)
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The Equivalent Annual Cost Method The equivalent annual cost (EAC) method puts costs on a per-year basis Fo machine A, e798.42 = C × A30.1 = C × 2.4869 from which C = e321.05 Hence, the following two cash flows are identical in terms of NPV:



Cash outflows Equivalent annual cost



0



1



2



3



500



120 321.05



120 321.05



120 321.05



The purchase of machine A is financially equivalent to a rental agreement with an annual lease payments of e 321.05 Sebestyén (ISCTE-IUL)
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The Equivalent Annual Cost Method For machine B, the equivalent annual cost is calculated from e916.99 = C × A40.1 = C × 3.1699 which yields C = e289.28 Now the decision is easy: would you rather make an annual lease payment of e 321.05 or e 289.28? =⇒ choose machine B Two remarks: I



I



Always convert cash flows to real terms when dealing with such problems as the solution is much easier Such analysis applies only if one expects that both machine can be replaced
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Example: Replacement Decisions Example Consider the situation of BIKE, which must decide whether to replace an existing machine. BIKE currently pays no taxes. The replacement machine costs £9,000 now and requires maintenance of £1,000 at the end of every year for eight years. At the end of eight years, the machine would be sold for £2,000 after taxes. The cost schedule (in £) of the existing machine is given in the table below: Year



0



1



2



3



4



Maintenance After-tax salvage



0 4, 000



1, 000 2, 500



2, 000 1, 500



3, 000 1, 000



4, 000 0



If BIKE faces an opportunity cost of capital of 15 percent, when should it replace the machine? Sebestyén (ISCTE-IUL)
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Example: Replacement Decisions Solution Our approach is to compare the annual cost of the replacement machine with the annual cost of the old machine Equivalent annual cost of new machine The PV of the cost of the new replacement machine is PVnew = £9, 000 + £1, 000 × A80.15 −



£2, 000 = £12, 833 1.158



The EAC of the new replacement machine is EACnew =
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£12, 833 PV = = £2, 860 8 4.4873 A0.15
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Example: Replacement Decisions Solution (cont’d) Equivalent annual cost of old machine If BIKE keeps the old machine for one year, maintenance costs = £1,000 a year from now BIKE will receive £2,500 at date 1 if the old machine is kept for one year but would receive £4,000 today if the old machine were sold immediately The PV of the cost of keeping the old machine is PVold = £4, 000 +



£1, 000 £2, 500 − = £2, 696 1.15 1.15



The analysis to come is easier if we express the cash flow in terms of its future value one year from now. This future value is FVold = £2, 696 × 1.15 = £3, 100 Sebestyén (ISCTE-IUL)
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Example: Replacement Decisions Solution (cont’d) Making the comparison Year Expenses from replacing machine immediately Expenses from using old machine for one year and then replacing it



1



2



3



4



···



2, 860



2, 860



2, 860



2, 860



···



3, 100



2, 860



2, 860



2, 860



···



BIKE should replace machine immediately
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Two Final Remarks



Sometimes revenues will be greater with a new machine I



The approach can easily be amended to handle differential revenues



Applications of this approach are pervasive in business because every machine must be replaced at some point
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Sensitivity Analysis and Scenario Analysis



Basic Definitions



Sensitivity analysis examines how sensitive a particular NPV calculation is to changes in underlying assumptions I



It is also known as what-if analysis and best, optimistic, and pessimistic (bop) analysis



Scenario analysis examines a number of different likely scenarios, where each scenario involves a confluence of factors
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Example: Sensitivity Analysis Example Solar Electronics (SE) has recently developed a solar-powered jet engine and wants to go ahead with full-scale production. The initial (year 1) investment is £1,500 million, followed by production and sales over the next five years. The projected cash flows are in the table below (in £m): Year 1
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Years 2–6



Revenues Variable costs Fixed costs Depreciation



6, 000 3, 000 1, 791 300



Pre-tax profit Tax (tc = 28%)



909 255



Net profit Cash flow Initial investment costs



654 954 1, 500
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Example: Sensitivity Analysis



Example (cont’d) With a discount rate of 15%, the NPV of the project is NPV = −£1, 500 + £954 × A50.15 = £1, 700 Since the NPV is positive, basic financial theory implies that SE should accept the project However, it is desirable to check the project’s underlying assumptions about revenues and costs
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Example: Sensitivity Analysis Example (cont’d) Revenues Number of sales = Market share 3, 000 = 0.30 Annual revenues = Number of sales £6, 000 million = 3, 000



× Market size × 10, 000 × Price per engine × £2 million



The revenue estimates depend on three assumptions: 1



Market share



2



Market size



3



Price per engine Sebestyén (ISCTE-IUL)
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Example: Sensitivity Analysis



Example (cont’d) Costs Variable cost = Variable cost per unit £3, 000 million = £1 million Total cost before taxes = Variable cost £4, 791 million = £3, 000 million
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Example (cont’d) Different estimates for SE’s solar plane engine Variable



Pessimistic



Expected or best



Optimistic



Market size Market share Price per engine Variable cost Fixed cost Investment



5, 000 20% £1.9 million £1.2 million £1,891 million £1,900 million



10, 000 30% £2 million £1 million £1,791 million £1,500 million



20, 000 50% £2.2 million £0.8 million £1,741 million £1,000 million



NPV calculations for the solar plane engine (£m) Variable



Pessimistic



Expected or best



Optimistic



Market size Market share Price per engine Variable cost Fixed cost Investment



−1, 921 −714 975 251 1, 458 1, 300



1, 700 1, 700 1, 700 1, 700 1, 700 1, 700



8, 940 6, 527 3, 148 3, 148 1, 820 2, 200
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What Does Sensitivity Analysis Tell Us?



Backup I



If there are many negative NPVs in the sensitivity analysis, more investigation is needed



Influential variables I I



Sensitivity analysis identifies influential variables These variables must be estimated with more accuracy
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Weaknesses of Sensitivity Analysis



If assumptions are wrong, may increase false sense of security I I



I



Forecasters may have an optimistic view of a pessimistic forecast Solution: no subjective forecasts; e.g., pessimistic forecasts are always 20% less than expected Its drawback is that it ignores that some variables are easier to forecast than others



Each variable is treated in isolation, while in reality the different variables are likely to be related
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Scenario Analysis



It is a variant of sensitivity analysis to minimise the problem of treating the variables in isolation It considers different future scenarios More than one cash flow is varied at the same time Same concept as sensitivity analysis but more realistic
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Example: A Plane Crash Example Consider the effect of a few airline crashes. These crashes are likely to reduce flying in total, thereby limiting the demand for any new engines. The public could also become more averse to any innovative and controversial technologies. Hence, assume that market size drops to 7,000 (70% of expectation) and that market share reduces to 20% (2/3 of expectation). The projected cash flows are in the table below: Year 1



Sebestyén (ISCTE-IUL)



Years 2–6



Revenues Variable costs Fixed costs Depreciation



2, 800 1, 400 1, 791 300



Pre-tax profit Tax (tc = 28%)



−691 193



Net profit Cash flow Initial investment costs



−498 −198 1, 500
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Risk Analysis and Capital Budgeting



Sensitivity Analysis and Scenario Analysis



Example: A Plane Crash



Example (cont’d) With a discount rate of 15%, the NPV of the project is NPV = −£1, 500 − £198 × A50.15 = −£2, 162
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Risk Analysis and Capital Budgeting



Break-Even Analysis



Outline (Part 2) 4



Net Present Value and Other Investment Rules Why Use Net Present Value? The Payback Period Method The Internal Rate of Return Problems with the IRR Approach The Profitability Index



5



Making Capital Investment Decisions Incremental Cash Flows Inflation and Capital Budgeting Investments of Unequal Lives: The Equivalent Annual Cost Method



6



Risk Analysis and Capital Budgeting Sensitivity Analysis and Scenario Analysis Break-Even Analysis Sebestyén (ISCTE-IUL)
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Risk Analysis and Capital Budgeting



Break-Even Analysis



Break-Even Analysis



Break-even analysis determines the sales needed to break even It is a useful complement to sensitivity analysis because it also sheds light on the severity of incorrect forecasts The break-even point can be calculated in terms of both accounting profit and present value
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Risk Analysis and Capital Budgeting



Break-Even Analysis



Example: Accounting Profit Break-Even Point



Example Consider the net profit under four different sales forecasts (in £m): Year 1 Initial inv.



Unit sales



Rev.



1,500 1,500 1,500 1,500



0 1,000 3,000 10,000



0 2,000 6,000 20,000



Years 2–6 Var. costs



Fixed costs



0 −1, 791 −1, 000 −1, 791 −3, 000 −1, 791 −10, 000 −1, 791



Depr.



Tax (28%)



Net profit



−300 −300 −300 −300



585 305 −255 −2, 215



−1, 506 −1, 206 −786 −486 654 954 5, 694 5, 994



OCF



NPV



−5, 541 −3, 128 1, 700 18, 594



Calculate the break-even point in terms of both accounting profit and present value (the discount rate is 15%).
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Risk Analysis and Capital Budgeting



Break-Even Analysis



Example: Accounting Profit Break-Even Point Solution
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Risk Analysis and Capital Budgeting



Break-Even Analysis



Example: Accounting Profit Break-Even Point Solution (cont’d) The pre-tax contribution margin is Sales price − Variable cost = £2 million − £1 million = £1 million Fixed costs + Depreciation = £1,791 million + £300 million = £2,091 million, i.e., the firm incurs this cost per year, regardless of the number of sales Since each engine contributes £1 million, annual sales must reach the following level to offset the costs, which gives the accounting profit break-even point: Fixed costs + Depreciation £2, 091 million = = 2, 091 Sales price − Variable cost £1 million Taxes are ignored because a firm with a pre-tax profit of £0 will also have an after-tax profit of £0, thus the break-even point on a pre-tax basis must be equal to the break-even point on the after-tax base Sebestyén (ISCTE-IUL)
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Break-Even Analysis



Example: Present Value Break-Even Point Solution
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Risk Analysis and Capital Budgeting



Break-Even Analysis



Example: Present Value Break-Even Point Solution (cont’d) Expressing the initial investment of £1,500 million as a 5-year EAC yields EAC =



Initial investment £1, 500 million = = £447.5 million 5 3.3522 A0.15



EAC = £447.5 million > £300 million = Depreciation, because the calculation of EAC implicitly assumes that the £1,500 million investment could have been invested at 15% After-tax costs (ATC) can be calculated as ATC = EAC



= £447.5 m = £1, 653 m Sebestyén (ISCTE-IUL)



+ Fixed costs + £1, 791 m



× ( 1 − tc ) × 0.72



VALUE AND C APITAL B UDGETING



− Depreciation − £300 m



× tc = × 0.28 =



Corporate Finance



162 / 164



Risk Analysis and Capital Budgeting



Break-Even Analysis



Example: Present Value Break-Even Point



Solution (cont’d) Each plane contributes to after-tax profit by the amount



(Sales price − Variable cost) × (1 − tc ) = (£2 m − £1 m) × 0.72 = £0.72 m Hence the present value break-even point is EAC + Fixed costs × (1 − tc ) − Depreciation × tc = (Sales price − Variable cost) × (1 − tc ) £1, 653 m = = 2, 296 £0.72 m
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Risk Analysis and Capital Budgeting



Break-Even Analysis



Comparing the Two Methods



It is important that investments do not make an accounting loss =⇒ accounting break-even analysis is important However, the accounting method considers only depreciation as the true annual investment cost The present value method also takes into account that the initial investment could be invested Depreciation understates the true costs or recovering the initial investment



=⇒ companies that break even on an accounting basis are really losing money, the opportunity cost of the initial investment
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