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Chapter 2 1. Annual Meeting: Stockholders may not show up at annual meetings or be provided with enough information to have effective oversight over incumbent management. In addition, the corporate charter is often tilted to provide incumbent managers with the advantage, if there is a contest at the annual meeting. Board of Directors: Directors are often chosen by the incumbent managers (rather than by stockholders), own few shares and lack the expertise/information to ask tough questions of incumbent managers. 2. (a) An increase in dividends: Make existing debt riskier and reduce its value. Bondholders can protect themselves by constraining dividend policy. (b) A leveraged buyout: If the existing debt is not refinanced at the “new” interest rate, existing bondholders will find the value of their holdings are lower after the LBO. Bondholders can protect themselves by inserting protective puts into their debt, allowing them to put the bonds back to the firm and receive face value. (c) Acquiring a risky business: If a risky business is acquired, existing bondholders may find themselves worse off since the underlying debt is now riskier. Bondholders can protect themselves by restricting investment policy. 3. The fact that markets are volatile, by itself, does not imply that they are not efficient. If the underlying value of the investments traded in the market is changing a lot from period to period, prices should be volatile. Even if the underlying value is not moving as much as prices are, the fact that markets make mistakes (which is what the noise is) does not imply that the prices are not unbiased estimates of value. 4. The empirical evidence does not support the notion that all investors focus on short term results. In particular, the evidence that high growth stocks are able to command high price-earnings multiples, and that stock prices go up, on average, on the announcement of R&D and major investments can be viewed as consistent with a market where some investors at least focus on the long term. 5. This strategy is likely to work if higher market share leads to higher profits and cash flows in the long term. If, on the other hand, the higher market share is obtained by cutting prices and sacrificing long-term profitability, the strategy is unlikely to work. 6. If the incumbent management is efficient and runs the firm for the benefit of existing stockholders, anti-takeover amendments will help in two ways – (1) it may relieve them of the distraction of unwanted takeover attempts and allow them to focus on maximizing cash flows and value, and



(2) it may allow incumbent managers to extract a much higher price in the case of a hostile takeover. 7. The ability to obtain equity capital without having to give up voting rights reduces the danger for managers that they will be called to account for bad actions. Obviously this means that shareholders cannot effectively fulfill their roles as monitors of managers. 8. To some extent, yes. By tying the wealth of managers to the value of the firm’s stock price, the granting of options increases the incentive for managers to make value maximizing decisions. However, this would also increase the incentive for managers to take on risky projects that they might not have taken otherwise, because the value of options increases with the variance of returns of the underlying asset. This also reduces the market value of bonds issued by the company. 9. I would be concerned at the limited extent of stockholder oversight of managerial actions. I would try to push management to convert non-voting shares to voting shares. I would also try to ensure that the Board of Directors is independent and active, so that they can perform some of the duties that activist shareholders could have performed if they had voting rights. 10. If the bank’s stake in the firm as a lender is more important, then it might use its voting power as a stockholder to ensure that the firm does not take risky projects even if the NPV of these projects is positive. The bank might also push the company to grow through value decreasing methods, so that the assets available for it as collateral increase. 11. If a firm is large enough in the country’s economy that actions that are socially irresponsible would also affect its share price, it would try to act socially responsibly. Also, if the company is majority-owned by the government, there would be a greater convergence between social goals and shareholder goals. If there are laws penalizing socially irresponsible actions, the firm would act responsibly in social matters as well. Finally, if firms that are socially irresponsible are punished by investors and customers, there would be an economic incentive to be socially responsible. 12. If the Turkish stock market is not efficient, then the firm manager might have to take actions that might lead to a lower stock price at the current time, as long as the true value of stockholder wealth would be increased by those actions. In such a situation, an alternative proxy for shareholder wealth should be constructed and maximization of that proxy should be the manager’s goal. 13.



The idea is that bond holders by converting their bonds into equity would be able to participate in the upside potential if stockholders attempt to increase the riskiness of the firm. This would decrease the incentive for stockholders to expropriate wealth from bondholders in this fashion. 14. The problem is not entirely resolved by the passage of such legislation because it has to be enforced, and enforcement of laws is not costless. 15. First of all, it is not clear how destruction of a well-run firm would be desirable for a stockholder, who has taken over the firm. However, even if this could happen, it is not clear that legislation preventing hostile takeovers is the solution. The reason for this is that such legislation would also unduly shield managers from market monitoring.



Chapter 3 3-1 a. Current Savings Needed = $500,000/1.110 = $192,772 b. Solve the equation: ( x / 0.1)[1 − (1 / 1.1)10 ] /(1.1)10 = $500,000 to get x = $31,372.76. 3-2 Present Value of $1,500 growing at 5% a year for next 15 years = $18,093 Future Value = $18,093 (1.0815) = $57,394 3-3 Annual Percentage Rate = 8% Monthly Rate = 8%/12 = 0.67% Monthly Payment needed for 30 years is obtained as the solution to ( x / 0.0067)[1 − (1 / 1.0067) 360 ] = $200,000 . x = $1,473 3-4 a. Discounted Price Deal Monthly Cost of borrowing $18,000 at 9% APR = $373.65 [A monthly rate of 0.75% is used] b. Special Financing Deal Monthly Cost of borrowing $ 20,000 at 3% APR = $359.37 [A monthly rate of 0.25% is used] The second deal is the better one. 3-5 a. Year-end Annuity Needed to have $100 million available in 10 years = $6.58 million [FV = $ 100, r = 9%, n = 10 years] b. Year-beginning Annuity Needed to have $100 million in 10 years = $6.04 million 3-6 Effective Annualized Interest Rate = (1+.09/52)52 - 1 = 9.41% 3-7 Annuity given current savings of $250,000 and n=25 = $17,738.11 3-8 PV of first annuity - $20,000 a year for next 10 years = $128,353.15 PV of second annuity discounted back 10 years = $81,326.64 Sum of the present values of the annuities = $209,679.79 If annuities are paid at the start of each period, PV of first annuity - $20,000 at beginning of each year = $139,904.94 PV of second annuity discounted back 10 years = $88,646.04 Sum of the present values of the annuities = $228,550.97



3-9 PV of deficit reduction can be computed as follows – Year Deficit PV Reduction 1 $25.00 $23.15 2 $30.00 $25.72 3 $35.00 $27.78 4 $40.00 $ 29.40 5 $45.00 $30.63 6 $55.00 $34.66 7 $60.00 $35.01 8 $65.00 $35.12 9 $70.00 $35.02 10 $75.00 $34.74 Sum $500.00 $311.22 The true deficit reduction is $ 311.22 million. 3-10 a. Annuity needed at 6% = 1.8967 billions b. Annuity needed at 8% = 1.7257 billions Savings = 0.1710 billions This cannot be viewed as real savings, since there will be greater risk associated with the higher-return investments. 3-11 a. Year 0 1 2 3 4 5 Sum



Nominal $5.50 $4.00 $4.00 $4.00 $4.00 $7.00 $28.50



PV $5.50 $3.74 $3.49 $3.27 $3.05 $4.99 $24.04



b. Let the sign up bonus be reduced by X. Then the cash flow in year 5 will have to be raised by X + 1.5 million to get the nominal value of the contract to be equal to $30 million. Since the present value cannot change, X - (X+1.5)/1.075 = 0 X (1.0755 - 1) = 1.5 X = 1.5/ (1.0755 -1) = $3.73 million The sign up bonus has to be reduced by $3.73 million and the final year's cash flow has to be increased by $5.23 million, to arrive at a contract with a nominal value of $30 million and a present value of $24.04 million.



3-12 a. Mortgage: Monthly Payment. Annual Payments Property Tax Total Payment b.



Chatham $300,000 $2,201 $26,416 $6,000 $32,416



South Orange $200,000 $1,468 $17,610 $12,000 $29,610



Mortgage payments will end after 30 years. Property taxes are not only a perpetuity; they are a growing perpetuity. Therefore, they are likely to be more onerous.



c. If property taxes are expected to grow at 3% annually forever, PV of property taxes = Property tax * (1 +g) / (r -g) For Chatham, PV of property tax = $6,000 *1.03/(.08-.03) = $123,600 For South Orange, PV of property tax = $12,000 *1.03/(.08-.03) = $247,200 To make the comparison, add these to the house prices, Cost of the Chatham house = $400,000 + $123,600 = $523,600 Cost of the South Orange house = $300,000 + $247,200 = $547,200 The Chatham house is cheaper. 3-13 a. Monthly Payments at 10% on current loan = $1,755.14 (Monthly rate used=(10/12)%) b. Monthly Payments at 9% on refinanced mortgage = $1,609.25 (Monthly rate=0.75%) Monthly Savings from refinancing = $145.90 c. Present Value of Savings at 8% for 60 months = $7,195.56 (Monthly rate = (8/12)%) Refinancing Cost = 3% of $200,000 =$6,000 You would refinance. d. Annual Savings needed to cover $ 6,000 in refinancing cost = $121.66 Monthly Payment with Savings = $1,755.14 - $121.66 = $1,633.48 Interest Rate at which Monthly Payment is $ 1,633.48 = 9.17% 3-14 a. Present Value of Cash Outflows after age 65 = $300,000 + PV of $30,000 each year for 35 years = $649,637.05 b. FV of Current Savings of $ 50,000 = $503,132.84 Shortfall at the end of the 30th year = $146,504.21 Annuity needed each year for next 30 years for FV of $ 146,504 = $1,293.26 c. Without the current savings, Annuity needed each year for 25 years for FV of $ 649,637.05 = $8,886.24



3-15 Assuming a discount rate of 10 percent, the present value of what you can pay the player 1.5 1 1− is the present value of an annuity of $1.5m. over 3 years, or = $3.7302 m. 0.1 (1.1) 3 If the number of years can be extended, then the nominal value of a contract with a present value of no more than $3.7302 m. can still be $5m. For example, if the number of years can be 6, an annual payment of x will result in a present value of $3.7302m., x 1 1− where x solves 3.7302 = . Solving this, we find x = 0.8565m. The 0.1 (1.1) 6 nominal value of the contract is, therefore, 6(0.8565m.) = $5.1389m. > $5m. 3-16 a. Estimated Funds at end of 10 years: FV of $5 million at end of 10th year = $10.79 (in millions) FV of inflows of $2 million each year for next 5 years = $17.24 FV of outflows of $3 million each year for years 6-10 = $17.60 Expected Balance at the end of the tenth year = $ 10.43 million b. Perpetuity that can be paid out of these funds = $10.43 (.08) = $0.83 million 3-17 a. Amount needed in the bank to withdraw $ 80,000 each year for 25 years = $1,127,516 b. Future Value of Existing Savings in the Bank = $407,224 Shortfall in Savings = $1,127,516 - $407,224 = $720,292 Annual Savings needed to get FV of $720,292 = $57,267 c. If interest rates drop to 4% after the 10th year, Annuity based upon interest rate of 4% and PV of $1,127,516 = $72,175 The decline in the amount of withdrawal = $80,000 - $72,175 = $ 7825 3-18 a. Value of Store = $100,000 (1.05)/(.10-.05) = $2,100,000 b. Growth rate needed to justify a value of $ 2.5 million, Solving for g, 100,000(1+g)/(.10-g) = 2,500,000. We find g = 5.77%



Chapter 4 4-1 a. Marketable securities are valued at book or market, whichever is lower. Hence marketable securities are probably assessed at close to market value. Near-cash must also be close to market value. Cash, of course, by definition is at market value. b. Fixed Assets are valued at historical cost. Hence they were probably purchased for the gross book value of fixed assets, i.e. 5486+199 = $5685. From the value of $2016 for accumulated depreciation, we see that about 36.75% of the value of the depreciable fixed assets has been written off in depreciation. Hence, if we can assume that Coca-Cola uses straight-line depreciation, about two-fifths of the life of the estimated life of these assets is over. If we know the average life of assets in this industry, we can use that to estimate the age of these assets. c. There are several reasons why current assets are more prominent in Coca-Cola’s balance sheet than fixed assets. One, there is a large amount of cash and near-cash: this might be due to impending expansion, perhaps investment in bottling operations. Two, the Other Assets item includes investment in other Coca-Cola companies, which are primarily manufacturing operations, such as bottlers. Hence, if the fixed assets and current assets parts of these investments were included, the ratio of fixed to current assets would probably be larger. d. Even though the companies were sold off, Coca-Cola presumably still has some ownership stake in these companies. To the extent that Coca-Cola does not have a majority stake in these companies, they would not be consolidated into Coca-Cola’s balance sheet. If these companies were primarily manufacturing companies, their relatively large fixed-asset structure would not appear on Coca-Cola’s balance sheet anymore. 4-2 a. Total interest-bearing debt would equal short-term borrowings plus long-term borrowings, i.e. 4462+687 = 5149m. b. The paid-up capital represents the amount that Coca-Cola originally obtained for the equity that it issued. This amount equals $3060m. c. The larger the amount of time that has elapsed since the equity was originally issued, the greater the proportion of shareholder equity that would be represented by Retained Earnings, particularly for a firm that has plowed back a lot of its earnings into its operations. d. The book value of equity is $8.403 billion, which is much less than the market value of $140 billion. This is because a large portion of Coca-Cola’s market value is the present value of future growth and branc name value. This is not reflected in the book value. 4-3 Coca-Cola’s brand name value does not appear in its balance sheet. Even though there is an item called “Non-depreciable Fixed Assets,” it is too small, and cannot represent the brand name value; it’s probably land. One way to adjust the balance sheet to reflect the value of this asset is for Coca-Cola to set up a separate subsidiary that would buy the



rights to the brand name. The brand name value would then show up as an asset for the subsidiary, which would then be reflected in Coca-Cola’s balance sheet as well, even if the financial statements were consolidated. 4-4 a. The net working capital equals the difference between Current Assets and Current Liabilities, i.e. 6380 - 8640 = - 2260. Non-cash working capital removes Cash and Near Cash from the Current Assets computation and interest-bearing short-term borrowings from the liabilities side. This gives us - 2260 - 1648 + 4462 = 554. b. The current ratio equals Current Assets/Current Liabilities = 6380/8640 = 73.84% c. The firm’s quick ratio equals (1648+159)/8640 = 20.91% d. It is possible to draw some preliminary conclusions about Coca Cola’s riskiness to a supplier or a short-term lender from these numbers. The conclusions would be negative since the current and quick ratios are low. However, we should also look at the standard for the industry. Manufacturing firms tend to have high working capital requirements because of inventories. Since Coca-Cola has sold off many of its manufacturing operations, its working capital requirements would be lower than before, and this might explain the low current ratio. 4-5 Operating Income 1997 Revenues 18868 Less COGS 6105 Less Selling, G&A expenses 7852 equals Operating Earnings 4911



1998 18813 5562 8284 4967



The difference seems to be mainly due to the much lower level of COGS in 1998. COGS as a percentage of Sales is 32.36% in 1997, versus 29.56% in 1998 4-6 If advertising is used mainly to build up Coca-Cola’s brand name, then these expenses should be capitalized, rather than included in operating expenses. To find the current capitalized value of past advertising expenses, we would add up the unamortized portions from past years. If we assume that these expenditures are to be amortized straight-line over a nine-year life, then the entire unamortized portion of advertising expenditures ten years ago would be amortized in this period. One-tenth of the advertising expenditures eight years ago would be amortized this period, with one-tenth remaining unamortized, and so on. Let us assume that it is the end of 2000, and we wish to compute the capitalized value of Advertising for 2000 Year Amount of Advertising Amount Amortized this expenditure expenditures to be year incurred included in Capitalized Advertising Asset for



1992 1993 1994 1995 1996 1997 1998 1999 2000



2000 1/10 2/10 3/10 4/10 5/10 6/10 7/10 8/10 9/10



1/10 1/10 1/10 1/10 1/10 1/10 1/10 1/10 1/10



4-7 The effective tax rate in 1997 was 1926/(4911-258+1312) = 32.28%, while the same quantity for 1998 was 1665/(4967-277+508) = 32.03%, which is almost the same. The difference may reflect differences between the tax and reporting books. 4-8 The pre-tax operating margin for 1997 was 4911/18868 or 26.02%, while the number for 1998 was 4967/18813 or 26.40% The net margin or after-tax operating margin was (4911-1926)/18868 = 15.82% for 1997, and (4967-1665)/18813 or 17.55% for 1998, using actual taxes paid. If we use the marginal tax rate, then the net margin is 26.02(1-0.3228) = 17.62% for 1997, and 26.4(1-0.3203) = 17.94% for 1998. The margins look very similar in both years. There are no strong conclusions you can draw about profitability. 4-9 a. The return on equity is defined as Net Income/Book Value of Equity. Using beginning of 1998 value of equity, this was 3533/7274 = 48.57% b. The pre-tax return on capital equals EBIT/Total Capital = 4967/(7274+3875) = 44.55% c. The after-tax return on capital equals 44.55(1-0.3203) = 30.28% 4-10 a. The book value of equity at the end of 1999 would be, in millions Book Value of equity, end of 1998 Less Share repurchase Add Net Income for 1999 Less Dividends Paid Book Value, end of 1999



1500 400 150 50 1200



b. The return on equity, using beginning book value equals 150/1500 = 10% c. The return on equity, using average book value of equity = 150x2/(1500 + 1200) = 11.11%



4-11 Year 1 2 3 4 5 6-10



Operating Lease Expense 90 90 85 80 80 75 Sum of present values



Present Value at 7% 84.11215 78.60949 69.38532 61.03162 57.03889 219.2538 569.4313



The debt value of operating leases is $569.4313 million. Including this amount in debt, the book value debt to equity ratio becomes 569/1000 or 0.5694 4-12 If EBIT (with operating leases expensed) equals $200 million, and we wish to capitalize operating leases and compute adjusted operating income, we need to make an assumption regarding the depreciation on the asset created by the operating lease capitalization. A convenient assumption is that the interest expense equals the difference between the actual operating lease payment and the depreciation on the asset. Hence the total amount to be expensed in the computation of net income is the actual lease payment. However, in order to compute operating income alone, we need to add back the imputed interest payment, which would be 7% of the value of the capitalized operating leases as of one year ago. This would have been (569.4313+ 85)/1.07 = 611.62. Seven percent of this equals $42.81. Adjusted operating income is, therefore, $242.81. 4-13 If the book value of capital is $1 billion, and the reported debt to capital ratio is 10%, the book value of debt equals $100 million. If the present value of lease commitments is $750 million, the revised debt to capital ratio is (100+750)/(1000+750) = 48.57%. The after-tax return on capital is 0.25x1000/1750 = 14.29% 4-14 Year -5 -4 -3 -2 -1 Current year Sum



R&D Expenses 50 60 70 80 90 100



Current Year Amortization 10 12 14 16 18 70



Percentage of Unamortized Original Expense amount Unamortized 0 0 0 12 20 14 40 32 60 54 80 100 212



I am assuming that the current year’s R&D expense will not be amortized this year. a. The value of the research asset equals $212 million. b. The amount of R&D amortization this year is $70 millions. c. The adjustment to operating income is to reduce it by 100-80 or $20 m.



4-15 Capital Invested is $1500 million. The value of the research asset is $1000 million. Hence the adjusted value of capital invested is $2500 million. EBIT(1-t) originally calculated was $1500 million; adjusted EBIT(1-t) equals approximately 1500 +250 –150 = 1600; hence Stellar Computer’s adjusted return on capital is 1600/2500 = 64%.



Chapter 5 5-1 The rate of return is (1000/300)1/10 or 12.79% 5-2 Value of 15-year corporate bond; 9% coupon rate; 8 % market interest rate Assuming coupons are paid semi-annually, Value of Bond = 45*(1-1.04-30)/.04+1,000/1.0430 = $1,086.46 If market interest rates increase to 10%, Value of Bond = 45*(1-1.05-30)/.05+1,000/1.0530 = $923.14 The bonds will trade at par only if the market interest rate = coupon rate. Alternatively, you could consider the compounding effect in the market interest rate – the six-month interest rate will be less than 4%. In that case, the value of the bonds would be as follows: Six-month rate = (1.08)1/2- = .0392 Value of Bond = 45*(1-1.0392-30)/.0392+1,000/1.0815 = $1,101 5-3 If the NV Technologies bond is trading at par, its yield is equal to its coupon rate of 8%. If GEV Technologies has the same rating, it should have a similar yield. Hence, we can 3.75 1 100 (1 − )+ write: 95 = , where n/2 is the maturity in years of the GEV bond. n .04 1.04 1.04 n Solving, we find n = 41; hence the maturity is 20.5 years. 5-4 The yield on the bond is 6.5 + 0.5 = 7%. The present value of the payments equals 30 1 35 1 1000 (1 − )+ (1 − )+ = 640.65 + 188.79 +63.79 = 40 40 40 .035 1.035 .035(1.035) 1.035 1.03580 $893.23 5-5 The coupon solves 1000c/.03 = 636, where c is the semi-annual coupon rate; hence the annual coupon rate equals 3.82%. 5-6 1.5(1.05) = $19.6875 .13 − 0.05 b. If the stock is trading, instead at $15, then the growth rate, g, can be solved as the 1.5(1 + g ) solution to 15 = ; i.e. 1.95 - 15g = 1.5 + 1.5g, or g = 2.7272% .13 − g a. The price is obtained by using the formula



5-7



We solve 51.25 =



2.5(1.05) , where r is the expected rate of return. Solving, we get r = r − 0.05



10.122% 5-8 Value of Dividends during high growth period = $ 1.00 (1.15)(1-1.155/1.1255)/(.125-.15) = $5.34 Expected Dividends in year 6 = $1.00 (1.15)5*1.06*2 = $4.26 (Payout doubles in year 6) Expected Terminal Price = $4.26/(.125-.06) = $65.54 Value of Stock = $5.34 + $65.54/1.1255 = $41.70 5-9 a. According to the Dividend Discount Model, the share price is 1.88(1.05)/(.1-.05) = $39.48. b. According to the FCFE model, the price of the share is 2.4(1.05)/(.1-0.05) = $50.40. c. The difference in price could be due to the fact that the company is not following the optimal dividend policy. The FCFE value is probably more accurate, since it assumes that the firm will follow an optimal dividend policy. However, if there is no market mechanism available to force the company’s management to change its dividend policy, the market price will probably reflect the $37.6 valuation rather than the truer underlying value of $48. 5-10 a. The total value of the equity in CVS Corporation equals 300(1.15)  1.155  300(1.15)5 (1.05) = 1670.17 + 6266.62 = $7936.79m. 1− + (0.11 − 0.15)  1.115  (.11 − .05)(1.11) 5 b. The value of equity per share equals $7936.79m./392m. = $20.25 300(1.15)  1.15n  300(1.15)n (1.05) c. We solve the equation 36 = and find 1− + (0.11− 0.15)  1.11n  (.11 − .05)(1.11)n that n = 14 years. (Trial and error is probably the best way to get to this solution) 5-11 a. The value of the entire firm is 650(1.045)/(.085-.045) = 16,981.25m. b. The value of the equity can be estimated as 16.98125b. – 3.88b. = 13.10125b. c. This implies that the price per share should be 13101.25/66.3 = $197.01; hence at a market price of $32, the stock is undervalued by $165.01 5-12 3(1.15)  1.1510  3(1.15) 10 (1.05) = 1− + (0.09 − 0.15)  1.0910  (.09 − .05)(1.09)10 175.3359b. Hence the estimated value of the equity is 175.3359 – 1.2 = 174.1359b. The value per share is 174.1359/1.15 = $151.42. The value of the entire firm is



5-13



The stock price would rise if the market’s expected rate of increase was below the announced 50%; else it would decrease if the actual increase was less than expected. 5-14 This is not sufficient. There will always be some investors who will beat the market by chance. Hence, it is necessary to show that these investors beat the market consistently or beyond what would be expected by chance. Another reason why these investors might have beaten the market is because they might have taken above average risks. Hence, investor returns have to be corrected for risks as well. 5-15 If investors receive the same information about assets, they can still disagree if their personal characteristics, such as degree of risk aversion and marginal tax rates differ. They may also disagree on the implications of the information for value.



Chapter 6 6-1 Year 1989 1990 1991 1992 1993 1994 1995 1996 1997



Price 1.2 2.09 4.64 5.34 5.05 7.64 10.97 20.66 32.31



1998



69.34 average



Annual Return 0.741667 1.220096 0.150862 -0.05431 0.512871 0.435864 0.883318 0.563892 1.146085 0.622261



a. The average annual return is 62.23% b. The standard deviation is 42.49% The variance is 0.1805 c. No. The firm is changing its business mix, is under increasing assault for monopolistic practices and is accumulating cash. I would expect all of these factors to change its risk profile. 6-2 Year 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998



Price Dividends Return 36.1 3 33.6 3 1.39% 37.8 3 21.43% 30.9 2.3 -12.17% 26.8 1.6 -8.09% 24.8 1.6 -1.49% 31.6 1.6 33.87% 28.5 1.6 -4.75% 24.25 1.6 -9.30% 35.6 1.6 53.40% average 8.25% std 22.84% variance 0.0521 a. The average annual return is 8.25% b. The standard deviation is 22.84%, and the variance is 0.0521 c. I would not expect the same variance and standard deviation of returns because utilities have become much more deregulated today and face a lot of competition.



6-3 Year 1989



Scientific Atlanta 80.95



AT&T 58.26



1990 -47.37 1991 31 1992 132.44 1993 32.02 1994 25.37 1995 -28.57 1996 0 1997 11.67 1998 36.19 average 27.37 s.d. 51.36 covariance 774.48 correlation 0.54



-33.79 29.88 30.35 2.94 -4.29 28.86 -6.36 48.64 23.55 17.804 27.89



a. The average return over the ten years is 27.37% for Scientific Atlanta and 17.8% for AT&T. The standard deviations are 51.36% and 27.89% respectively. b. The covariance is 774.48, while the correlation coefficient 0.54. c. The variance of a portfolio composed equally of the two investments equals (0.5)2(51.36)2+(0.5)2(27.89)2+2(51.36)(27.89)(0.5)(0.5)(0.54) = 1240.68; the standard deviation is 35.22% 6-4 a. You’d pick the stock market portfolio, since it dominates gold on both average return and standard deviation. b. The higher possible returns on gold are balanced by the lower possible returns at other times. Note that the average return on gold is much less than that on the stock market. c. The expected return on this portfolio would be (8+20)/2 = 14%. The variance would equal (0.5)2(25)2 + (0.5)2(22)2 - 2(0.5)(0.5)(25)(22)(0.4) = 167.25; the standard deviation equals 12.93% d. If the supply of gold is negatively correlated with the level of the market, and the price of gold is inversely related to the supply of gold, we have a positive correlation between the return on the market and the return on gold. This would make gold less desirable, since it does not help as much in reducing portfolio variance. The optimal amount to invest in gold would drop. 6-5 a. The average return on the portfolio equals (0.6)25 + (0.4)12 = 19.8% The variance of returns equals (0.6)2(36)2 +(0.4)2(222) + 2(0.4)(0.6)(36)(22)(0.28) = 650.44; the standard deviation of returns = 25.5% b. The minimum variance portfolio is given by wCC = [222-(22)(36)(0.28)]/[222+362-2(22)(36)(0.28)] = 262.24/1336.48 = 0.1962; the weight in Texas Utilities is 1-0.1962 = 0.8038. 6-6 Times Mirror σ 25% Unilever σ 40% correlation Portfolio Variance s.d.
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7.50% 12.50% 16.01% 18.87% 21.36% 23.58% 25.62% 27.50% 29.26% 30.92% 32.50%



6-7 The portfolio variance equals (1/3)2(23)2+(1/3)2(27)2+(1/3)2(50)2 +2(1/3)(1/3)(23)(27)(-0.15) +2(1/3)(1/3)(27)(50)(-0.25)+ 2(1/3)(1/3)(23)(50)(0.2) = 360.97 The standard deviation = 19% 6-8 I would need to compute 1250 expected returns and 1250 variances. b. I would need to compute 1250(1249)/2 = 780625 distinct covariances. 6-9 The variance of a portfolio consisting of N securities can be estimated as (1/N)(average variance) + (1-1/N)(average covariance) = 10 + (50-10)/N. Number of securities in portfolio (N) 5 10 20 50 100



Estimated portfolio variance 18 14 12 10.8 10.4



We must solve 10 + 40/N = 1.1(10) = 11, or N = 40 6-10 The expected return on the new portfolio = 0.2(5) + (0.8)12 = 10.6% The standard deviation of returns on the new portfolio = 0.8(25) = 20% 6-11 a. b. c. d.



Invest everything in the riskless asset. Solve 0.15 = w(0.3) to get w =0.5; invest 50% in each asset. Invest everything in the market portfolio Solve 0.45 w(0.3) to get w =1.5; the investor should borrow 50% of his own outlay at the riskfree rate and invest the borrowing as well as his own outlay in the market portfolio.



e. Solve w(15) + (1-w)5 = 12 to get w = 0.7; invest 70% in the market portfolio and the rest in the riskfree asset. 6-12 a. The covariance of returns between Scientific Atlanta and the market portfolio = -13.07 b. The variance of returns is 2637.56 for Scientific Atlanta and 209.88 for the market portfolio c. The beta of Scientific Atlanta equals -13.07/209.88 = -0.0623 6-13 a. Solve 1.5 = Covariance(RUA, Rmkt)/222. Hence the covariance equals 726. The correlation between United Airlines and the market can be computed as 726/(22x66) = 0.5 b. The share of market risk in United Airlines risk is (0.5)2 or 25%. 6-14 a. Bethlehem Steel is most exposed to the fourth factor. One can try to identify the factors by regressing the estimated factors on various macroeconomic variables. The APT, itself, does not identify the factors. b. If the riskfree rate is 5%, the expected return on Bethlehem Steel would be 5 + 1.2(2.5) + 0.6(1.5) + 1.5(1) + 2.2(0.8) + 0.5(1.2) = 12.76% c. Using the CAPM, the expected return would be 5 + 1.1(5) = 10.5% d. The expected returns could be different if there are other risks that the market deems relevant that are not adequately captured in the market portfolio. 6-15 The expected return on Emerson Electric would be 6 + 0.5(1.8) + 1.4(0.6) + 1.2(1.5) + 1.8(4.2) = 17.1% 6-16 a. The expected annual return on Lucent Technologies would be 1.77 - 0.11(ln 1800) +0.35(ln(735/1800), which works out to 0.63% per month. On an annual basis, this would work out to 7.58% without compounding and 7.85% with compounding ((1.006312-1) b. Under the CAPM, the expected return is 6% + 1.55(5.5) = 14.525% per annum. c. The two approaches differ because they use different measures of risk. The first one uses an empirical proxy, while the second one uses a measure derived from theory.



Chapter 7 7-1 a. We use the CAPM: The Expected Return on the stock = 0.058 + 0.95(0.0876) = 0.1412 = 14.12%. Since the investor is a short-term investor, we use the T-bill rate, and the arithmetic mean. Since the focus is short-term, we don’t need to take compounding into account. b. For a long-term investor, we would use the T-bond rate, and the geometric mean: The expected return = 0.064 + 0.95(0.0561) = 0.1173 or 11.73%, where 5.61% is used as the estimate of the market risk premium, since that is the geometric average of the market premium using the long-term T-bond rate as the riskfree rate. If we use 5.5% as our estimate of the market premium, the expected return would be 0.064 + 0.95(0.055) = 0.1163 or 11.63%. c. The cost of equity for the company is more appropriately the long-term required rate of return, since most projects for the company would be long-term. 7-2 a. The levered beta of the company is given by formula: L = u (1 + (1 − t )( D / E )) . Solving, we get βunlevered = 0.95/(1+(1-0.36)(1.7/1.5)) = 0.55 b. The proportion of the risk of the firm’s equity that can be attributed to business risk is 0.55/0.95 = 58%, while the remainder is due to financial leverage risk. 7-3 a.The cost of equity equals 0.064 + 1.70(0.055) = 15.75% b. If long term bond rates rise to 7.5%, the cost of equity will rise by a like amount to 16.85%. c. Since Biogen had no debt, all of its risk is due to business risk. 7-4 a. The expected return on the stock, assuming that the marginal investor is a Malaysian with primarily domestic holdings is 0.115 + 1.15(0.12) = 25.30%, using the risk premium based on country risk provided by ratings agencies. b. For an international investor, who has the ability to diversify globally, some of the risk might be diversifiable, and hence the true beta might be lower. To take care of this possible overstatement, it would be appropriate to compute a beta relative to a more global index, such as the Morgan Stanley Capital Index. 7-5 a. Using the CAPM, we compute the expected return as 0.03 + 1.2(0.0876) = 13.51%. We use a T-bill rate, because the focus is on the short-term expected return (the next year). For the same reason, we use the market premium over bills. b. The cum-dividend price, one year from now, would be $50 (1.1351) = 56.75. The exdividend price, assuming that the stock price goes down by the amount of the dividend is 56.75 – 2.50 = $54.25. c. Over last year, the expected return would have been 15.51%, based on the prevailing T-bill rate then of 5%.



d. The actual returns were (-4+2)/54 = -3.70% e. The unlevered beta based on the current capital structure would be 1.2/(1+(10.4)(50/100)) = 0.92. There is no debt in the new capital structure. Hence the new beta would be 0.92. 7-6 It’s current levered beta is 1.2. Using the formula for leveraging a beta L = u (1 + (1 − t )( D / E )) , we find the unlevered beta = 1.2/(1+(1-0.4)(50/100)) = 0.92. If the D/E ratio is increased to 8, we have the new levered beta equal to 0.92(1+(1-0.4)8) = 5.35. 7-7 a. The combined beta for Novell after the acquisition equals  2   1  1.5 +  1 + 2  1+ 2  1.3 = 1.43 b. If Novell borrowed the $1m., we would lever this beta to get 1.43(1+(1-0.4)(1/2)) = 1.86 7-8 a Firm Value = $ 8 billion + $ 1 billion = $ 9 billion We will assume that the debt is allocated to the divisions in proportion to the market value of equity of the divisions.The unlevered for Hewlett Packard as a company can be  2.25  2.25  1.125   3.375  computed as . Using the debt 1.1 + 1.5 + 2.0 +  9   9   9   9  1.0 = 1.275 to equity ratio of 1/8, we can estimate HP’s levered beta to be Levered Beta = 1.275 ( 1 + (1-.36) (1/8)) = 1.377 Since the divisional structure and leverage of Hewlett Packard has probably changed over the years, the beta obtained by regressing past returns of HP against a market index will not be the same as 1.377. b. If the T. bond rate is 7.5%, the cost of equity for the divisions can be computed as follows: Business Group Beta and Cost of Equity Mainframes Levered Beta = 1.1 (1+(1-.36) (1/8)) = 1.19 0.075+1.19(0.055) = 14.03% Personal Groups Levered Beta = 1.5(1+(1-.36) (1/8)) = 1.62 0.075+1.5(0.055) = 16.41% Software Levered Beta = 2.0(1+(1-.36) (1/8)) = 2.16 0.075+2.16(0.055) = 19.38% Printers Levered Beta = 1.0 (1+(1-.36) (1/8)) = 1.08 0.075+1.0(0.055) = 13.44% To value the printer division, we would use a cost of equity of 13.44%. c. We will assume that the mainframe division is sold for its estimated value of $2.25 billion. The value of the remaining divisions is now $ 6.75 billion.



After the divestiture, we’d have the unlevered beta equal to  2.25  1.125   3.375  . If the proceeds are used to buy back  6.75 1.5 +  6.75  2.0 +  6.75  1.0 = 1.333 stock, the market value of equity will drop to $5.75 billion. Using the information that HP had debt outstanding equal to $1.0 billion, the levered beta equals 1.333(1+(10.36)(1/5.75))=1.48 7-9 a. The degree of operating leverage is computed as %∆ Operating Income/% ∆ Revenue. Firm Degree of Operating Beta Leverage PharmaCorp 25/27 = 0.92 1.0 SynerCorp 32/25 = 1.28 1.15 BioMed 36/23 = 1.56 1.3 Safemed 40/21 = 1.90 1.4 b. There is a clear relationship between the degree of operating leverage and the beta. The greater the degree of operating leverage, the more responsive income (and presumably stock returns) will be to changes in revenue which are correlated with changes in market movements. 7-10 It is possible that the service is adjusting the beta estimate towards the mean of 1.0 7-11 The volatility in commodity prices will be reflected in the beta only to the extent that commodity price movements are correlated with market movements. Commodity prices probably do not move closely with the rest of the market. 7-12 a. Here are the results of the regression of AD Corp. returns on the NYSE returns: Coefficients Standard Error Intercept -0.14706 6.59342 X Variable 0.735294 0.670845 R2 = 0.285948 The beta value of 0.735. The alpha is computed as –0.147. b. Using the annualized 6-month T. bill rate as the riskfree rate, we get an expected return of 0.06 + 0.735(0.0876) = 12.44%. c. Comparing the alpha of -0.147 to (1-β)Rf = (1-0.735)0.06 = .0159, we see that AD did worse than expected relative to the market. dIf you were undiversified, you would be much more interested in the total standard deviation in the stock, since you cannot eliminate the firm specific risk. 72% (1-0.28) of this risk is diversifiable. e. 0.735 = (0.2)(2x0.735) + (0.8)βrem, where βrem is the beta of the remaining firm. Solving, we find βrem = 0.55.



7-13 a. The required rate of return is 0.06 + 0.46(0.055) = 8.53% b. (1-R2) = 95% of this firm’s risk is diversifiable. c. The current unlevered beta = 0.46/(1+(1-0.36)(20/40)) = 0.35. The total firm is worth 60 m. The average beta of the divisions that will be kept must equal 0.35 = (1 / 3)0.20 + (2 / 3) rem . Solving, βrem = 0.425. The new unlevered beta equals  40   50  0.425 +  40 + 50   40 + 50  0.80 = 0.63 The new levered beta = 0.63(1+(1-0.36)(50 /90))=0.85. 7-14 a. (β2)(Var. of mkt)/Var. of stock = R2; hence the β = 1.41 b. Intercept – (1-β)Rf = 0.0039; the monthly riskfree rate is computed as (1.0484)1/12 – 1 = 0.0039465 or 0.39465%. Intercept = 0.0039 – (1-1.141)(.0039465) = .45% c. The two firms need not have the same beta, if the extents to which their relative stock price movements covary with the market are different. If AMR has a higher beta, then it will also have correspondingly a lower amount of diversifiable firm-specific risk. 7-15 a. The expected return over the next year = 0.048 + (1.65)(0.0876) = 19.25%. b. In this case, we would use a geometric average estimate of the risk premium and a long-term T. bond rate to get 0.064 + (1.65)(0.055) = 15.48% c. The extent of the monthly overperformance = (1.511)1/12 – 1 = 3.5%. Hence, Intercept – (1-β)Rf = 0.035, using a value of 0.0328 for the intercept, Rf = 4.14%, after annualizing. d. It’s current unlevered beta = 1.65/(1+(1-0.4)(.03)) = 1.62. Taking into account the new leverage ratio of [2000+.03(265)(30)]/(265)(30) = 0.2816, the new levered beta becomes 1.62(1+(1-0.4)(.2816)) = 1.89. 7-16 a. The riskfree rate on a monthly basis equals 0.4868%. Hence the extent of overperformance equals –0.0005 – (1-1.2)(0.00487) = 0.05% approximately. b. After the sale of the division and the share repurchase, MAD had $40m. in debt and $120 in equity. Hence, before these events, it would have had $160m. in equity and $20m. in debt. Assuming, for convenience, that the beta before the restructuring is still 1.2, we can compute its unlevered beta as 1.2/(1+(1-0.4)(20/160)) = 1.116. The unlevered beta of the leftover firm other than the magazine division, βrem, must satisfy  20   160  ; hence βrem = 1.1805. 0.6 +  180   180  rem = 1.116 The new levered beta equals 1.1805(1+(1-0.4)(40/120)) = 1.4166. 7-17 a. The unlevered beta equals 1.61/(1+(1-0.4)(10/10))=1.01



b. If the debt ratio goes from 1 to .9 and then to 0.8, the levered beta would become 1.01(1+(1-0.4)(0.9)) = 1.5554 and 1.4948 respectively. 7-18 a. Unlevered Beta of the firm including cash can be computed by: 1.05/(1+(1-.36)(13000/355*50)) = 0.715 This beta is depressed by the fact that the firm has a substantial amount of cash on its balance sheet. Unlevered beta of non-cash assets = Unlevered Beta / ( 1- Cash/ Firm Value) = 0.715/(1- 8000/(13000 + 355*50)) = 0.966 b. If some of the cash is paid out, the unlevered beta of the firm will decrease: Value of Firm after cash dividend = 13000 + 355*50 – 5000 = 25750 New unlevered beta = 0.966 (22750/25750) + 0 (3000/25750) = 0.85 c. The debt ratio would be rise to 13000/(355x50-5000). The levered beta is 0.85(1+(10.36)(13000/(355x50-5000))) = 1.41 7-19 Firm
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The average unlevered beta = 0.9798. Using the private firm’s leverage ratio of 25%, we can compute a levered beta of 0.9798(1+(1-0.4)(0.25))= 1.1268. (If, instead of estimating the unlevered beta for each of the comparable firms, you had used the average beta and debt to equity ratio for the sector to compute an unlevered beta, you would have estimated an unlevered beta of 0.9820) b. Given the range of unlevered betas for these publicly traded firms, it might be that there are differences amongst these firms and between these firms and the private firm that are not averaged out in the numbers. For example, the degree of operating leverage might be different. In addition, the private firm owner may not be diverisified, in which case it may be inappropriate to use betas in the first place. 7-20 a. The unlevered beta for the comparable firms would be 0.95/(1+(1-0.36)(0.35))= 0.7761. The levered beta for the division would be 0.7761(1+(1-0.36)(0.25))=0.90 b. If RJR Nabisco had a much higher fixed cost structure than comparable firms, then the division would probably have a higher unlevered beta as well. 7-21 The unlevered beta for the current business in 1995 would be 0.9/(1+(1-0.36)(1.0))= 0.5488. The unlevered beta of comparable media business firms is 1.2/(1+(1-0.36)(0.50)) = 0.9091. Hence the unlevered beta of the new business (including the media division) in 1999 can be estimated as 0.3(0.9091) + 0.7(0.5488) = 0.6569. Leveraging it up, we get the levered beta estimate of 1.077. Southwestern’s debt-to-capital ratio = _; if it decided to finance its media operations with a debt equity ratio of 50%, then the media division’s debt-to-capital ratio would be 1/3. Hence, Southwestern’s over-all debt-to-capital ratio would be 0.3(1/3) + 0.7(1/2) = 0.45; hence it’s debt to equity ratio would be 9/11. Hence the levered beta would be 0.6569(1+(1-0.36)(9/11)) = 1.00 7-22 a., b. Not necessarily. A growing firm would expect its beta to decline, since it is becoming a larger portion of the market portfolio. Presumably, in some ways, it is also getting diversified. The rate of decline would decrease eventually, and in any case, the beta shouldn’t drop below 1.0, unless the firm sees other changes. 7-23 a. The levered beta using comparable firm data would be 1.15(1+(1-0.4)(0.2)) = 1.288. b. Using the regression, a range estimate with a likelihood of 95% that the true beta lies within it, is –0.25 to 1.75. c. Using the comparable firm beta, Cost of Equity = 6.5% + 1.29 (5.5%) = 13.60% Cost of Capital = 13.60% (10/12) + 7.5% (1-.4) (2/12) = 11.34%



7-24 a. With a default spread of 1% over the treasury bond rate, we have a pre-tax cost of debt 600  1  10000 of 7%. Hence the estimated value of the debt would be , where 1− + .07  1.07n  1.07n n is the average maturity of the debt. This works out to $9.523 billion, using an average maturity of 6 years b. The pre-tax cost of debt would be 7%, given that BBB bonds earn 1% over the treasury bond rate. The after-tax cost of debt would be After tax cost of debt = 7% (1-.35) = 4.55% c. Using the estimated market value of debt, the debt-to-capital ratio is 9.523/(25+9.523) = 0.2759; the debt/equity ratio is 0.38. The levered beta estimate, using the average unlevered beta of firms in the industry is 0.8[1+(1-0.35)0.38] = 0.998; hence the cost of equity is 6+0.998(5.5) = 11.49. Hence, the cost of capital = (0.2759)(7)(1-0.35) + (10.2759)(11.49) = 9.576%



Chapter 8 8-1 a. Such estimation errors would be offset if the investor held other retail firms in the same industry b. Geographical diversification would help against such natural disasters. c. Again, holding other stocks in the same industry would offset the losses to this firm. d. Holding stock in other stock, such as that of the firm owning the manufacturing plant would help diversify this risk. e. This risk could not be diversified because it would be market risk. f. If such an action is, in fact, suboptimal from the point of view of the economy, it would be a negative shock that the investor could not protect himself/herself against. g. This risk cannot be diversified. Hence sources of risk e, f, and g would need to be considered as part of an investment analysis. 8-2 If you were a small private company that held other stores, risk source a. could be diversified away; similarly d. and e. However, risk sources b and c not be diversifiable.. 8-3 a. The Limited is a U.S. company and the marginal investor is probably an American investor. Since the analysis is being done in U.S. dollars, the appropriate riskfree rate is the U.S. riskfree rate, which is the Treasury bond rate of 7%. It is not appropriate to adjust this rate by the premium earned on Brady bonds. If we assume that country risk is diversifiable (to the Limited’s stockholders), the market risk premium is still 5.5% The cost of equity, therefore, can be computed as 7% + 1.4(5.5%) = 14.7% If country risk is not diversifiable, you should probably use a larger risk premium to reflect the country risk (such as the 7,5%). b. If the analysis were being done in the local currency, then we would need to compute the riskfree rate that would be appropriate for the local situation. If the marginal investor were in the South American country, again, the analysis would be different. 8-4 Since the plant is independently financed, the debt-equity ratio to be used is 60/40. a. The cost of equity in U.S. dollars is 7% + 0.8(5.5) = 11.4% b. The cost of capital is 0.4(11.4) + (0.6)(4.5) = 7.26% c. If the analysis were being done in the local currency, we would need to use the local currency risk free rate. 8-5 a. The levered beta for the multimedia business is 1.3; the average D/E rtaio is 0.5, and the tax rate is 0.4. Hence the unlevered beta is computed using the formula: levered = unlevered [1 + (1 − t ) D / E ] to obtain an unlevered beta of 1.



b. If the phone company uses the same debt/equity ratio as the rest of its business, i.e. 1.0, it would have a levered beta of 1.6; hence the cost of equity would be 7 + 1.6(5.5) = 15.8% c. If the debt/equity ratio used is 0.4, the levered beta is 1.24; hence the cost of equity capital is 7 + 1.24(5.5) = 13.82 8-6 a. Computer chips used in automobiles would qualify as automobile components, especially if they could not be used for other purposes. Hence the appropriate beta would be the beta used for such firms. Their levered beta is 0.9 and their D/E ratio is 0.4; hence the unlevered beta is 0.726, using the formula levered = unlevered [1 + (1 − t ) D / E ] . If the joint venture uses a debt/equity ratio is 30/70, the levered beta is 0.912. b. the cost of equity capital is 7 + 5.5(0.912) = 12.016%. The cost of capital is 0.7(12.016) + 0.3(7.5)(1-0.4) = 9.7612% c. If Intel used its current cost of equity and capital, the hurdle rate would probably be too high, given its traditional beta of 1.5The final hurdle rate would be higher than warranted, and desirable projects would be rejected. 8-7 a. The cost of equity would be 7.5+0.95(5.5) = 12.725 if the usual debt/equity ratio were used. However, it sounds as if Hershey believes that the current project would support a higher debt/equity ratio. In this case, we must compute a new cost of equity capital. First we compute Hershey's unlevered beta, which works out to 0.8782. Using the new debt/equity ratio of 20/80, the modified levered beta is 1.01. Hence the cost of equity is 7.5+1.01(5.5) = 13.055. The cost of capital is (0.8)(13.055) + (0.2)(1-0.4)(8) = 11.404% b. No premium is charged for exchange rate risk because exchange rate risk is assumed to be diversifiable. c. No premium was charged for political risk as well, since we assume that this risk is also diversifiable risk. d. If Hershey had been held privately, the international risk might have been more difficult to diversify away, and it would have been appropriate to charge a risk premium. 8-8 The Gap should use numbers relevant for the cosmetics industry. The levered beta for this industry is 1.75, and given the debt/equity ratio, its unlevered beta is 1.651. If the Gap chooses not to use any debt for this project, it would use the unlevered beta of 1.651 for this project as well, and its cost of equity would be 7 + 1.651(5.5) = 16.0805% 8-9 a. b. The certainty equivalent factors and the equivalent riskless cash flows can be computed as [(1+riskfree rate)/(1+risky rate)]n Year 0 1 2



Flows (in million) -10 3.5 4



Certainty equivalent Certainty factor equivalents 1 -10 0.921774 3.226209 0.849668 3.39867
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0.783202 3.524407 0.721935 3.609674 0.665461 3.327304



8-10 a. The beta for this project should be 1.15, since there is no reason for the Yankees not to use the relevant industry debt-equity ratio as well. (However, if the debt cannot be structured as no-recourse, then the debt-equity ratio might have to be the same as the average debt-equity ratio of the Yankees.) The cost of equity would, therefore, be 7 + 1.15(5.5) = 13.325% b. The cost of equity should be higher because the Yankees are privately held. The owners may, therefore, not have the same level of diversification as the average stockholder in the US markets. 8-11 a. I would use the same cost of capital at both stores. The cost of equity is 7 + 1.4(5.5) = 14.7. The debt/equity ratio is 70%; hence the debt/capital ratio is 7/17. The cost of capital is (7/17)(5.5) + (10/17)(14.7) = 10.91% b. You would not charge a higher cost of capital for the New York store because estimation errors are diversifiable. 8-12 a. Unless the project is very large, Compaq would probably use its debt/equity ratio to finance this project. Hence the unlevered beta (computed from the levered beta of 1.2 for firms in the industry) is 1.07, and the appropriate levered beta (using Compaq's debt to capital ratio of 10%) is 1.14. Hence the cost of equity is 7% + 1.141(5.5) = 13.27%, and the cost of capital is (.9)13.27 %+ (0.1)(5.5) = 12.49% b. No because the average investor would diversify across firms in the same industry. Hence competition risk would not be borne by the average investor. 8-13 a. If Philip Morris desires to use its own debt ratio of 25% for all its business, then the computation of the levered beta to be used for its tobacco business is as follows: the unlevered beta for firms in the tobacco business is 0.982; lever up this using Philip Morris' debt to equity ratio of 33% (25%/75%) to get 1.1784. Hence the cost of equity is 7 + 1.1784(5.5) = 13.481. The cost of capital is (0.75)(13.481) + (0.25)8(1-0.4) = 11.31% b. The cost of capital for the food business is computed similarly. The unlevered beta for firms in the food business is 0.645; lever up this using Philip Morris' debt to equity ratio of 33% to get 0.774. The cost of equity is 7 + 0.774(5.5) = 11.257%. The cost of capital is (0.75)(11.257) + (0.25)8(1-0.4) = 9.643% c. It would make no sense to compute Philip Morris' firm cost of capital, since it is an arbitrary mix of different businesses. However, we could compute the average cost of equity for Philip Morris as 7 + 0.95(5.5) = 12.225, and the cost of capital as (0.25)(8)(10.4) + (0.75)(12.225) = 10.369% 8-14



Litigation risk is diversifiable, and should not affect the cost of equity. It might have an effect on the cost of debt because it affects default risk. 8-15 a. If debt is allocated to the two firms in proportion to market value, both divisions will end up with the same debt ratio as Philip Morris prior to the split up. Consequently, their costs of capital will be very similar to those estimated in 8-13. The only reason there might be a difference is because the costs of debt for the two divisions may now be different, because of their different risk profiles. b. If all of the debt is allocated to the tobacco division, its debt ratio will be 66.66% while the food division’s debt ratio will be 0%. (Note that the divisions are assumed to have equal value. Consequently, Beta for tobacco division = 0.982 (1+ (1-.4)(25/37.5)) =1.37 Beta for food division = 0.645 (Unlevered beta) Cost of equity for tobacco division = 7% + 1.37 (5.5%) = 14.53% Cost of equity for food division = 7% + 0.645 (5.5%) = 10.55% Cost of capital for tobacco division = 14.53% (0.6666/1.0000) + 10%(1-.4) (25/62.5) = 11.12% Cost of capital for food division = 10.55% 8-16 a. The cost of equity of the three divisions should be 7 +1.05(5.5) = 12.775 for the commercial banking business, 7 +0.7(5.5) = 10.85 for the real estate division and 7 +1.4(5.5) = 14.7 for the investment banking division. b. If the global beta were used, then, the real estate business would turn good projects, while the other divisions would end up taking on negative NPV businesses.



Chapter 9 9-1 We assume that revenues and selling & administrative expenses will increase at the rate of inflation. Year



Revenue



COGS



Depreciation



S&A



Taxable Income



After-tax Operating Income



1



$20.60



$12.36



$1.00



$2.06



$5.18



$3.11



2



$21.22



$12.73



$1.00



$2.12



$5.37



$3.22



3



$21.85



$13.11



$1.00



$2.19



$5.56



$3.33



4



$22.51



$13.51



$1.00



$2.25



$5.75



$3.45



5



$23.19



$13.91



$1.00



$2.32



$5.96



$3.57



Revenues: Based upon average revenue at existing stores: 4700/235 = 20 million. S&A: Based upon Selling and Administrative expense per store 9-2 Year



After-tax Operating Income



Depreciation



0



Investment in Working Capital



Nonincremental S& A expenses (1t)



$1.65



Initial Investment



Incremental Cashflow



$10.00



($11.65)



1



$3.11



$1.00



$0.05



$0.62



$4.68



2



$3.22



$1.00



$0.05



$0.64



$4.80



3



$3.33



$1.00



$0.05



$0.66



$4.94



4



$3.45



$1.00



$0.05



$0.68



$5.07



5



$3.57



$1.00



($1.85)



$0.70



$7.12



We added back the portion of the S&A expenses that are fixed (and thus not incremental) in aftertax terms. At the end of the fifth year, we have salvaged working capital investments at book value.



9-3 Net Income each year = $(5 – 0.07*25)(1-0.4) = $1.95m. 9-4 The after tax cashflows to equity equal $1.95m in net income plus depreciation of $5m., or $6.95m./ per year.



9-5 a. The after-tax operating cash flow is computed as Revenues $ 5.00 COGS (w/o depr.) $ 1.50 Depreciation $ 2.00 EBIT $ 1.50 EBIT (1-t) $ 0.90 + Depreciation $ 2.00 ATCF $ 2.90 2.9  1 1− √ = 10.72 as the present value of the 011 . 111 . 5↵ operating cash-flows. Deducting the initial investment of $10m., we get an NPV of $0.72m. c. The yearly increment to cashflow due to depreciation is the savings in taxes, which is 2(0.4) – 0.8m. The PV of this flow = $2.96m. b. Using the annuity formula, we have



9-6 a. Depreciation = 50000/10 = 5000 per year. Revenues = 15000 x 2 = 30000 Manufacturing Costs = 0.8(15000) = 12000 Hence annual after-tax operating income = (30000 – 12000 – 5000)(1-0.4) = 7800 per year. b. The yearly after-tax operating cash flow equals: (Revenues – Manufacturing Costs – Depreciation)(1-tax rate) + Depreciation = $12,800 per year. Assuming that inventory expenses must be incurred at the beginning of the period, there would be, in addition, an outflow (for working capital and equipment) of 0.25(30000) + 50000 = $57500 when the project is initiated, and an inflow of 0.80(0.25)(30000) = $6000 when the inventory is liquidated at the end of the period. c. The money spent researching the project would be shown as an accounting expense, but it would not be considered for purposes of computing the incremental cashflows because it is a sunk cost. 9-7 With an interest rate of 7%, the annual interest expense would have been 25000(0.07) = $1750. Hence the net income per year would be 7800 – (1-0.4)(1750) = $6750. Cashflows to equity would be 6750 + 5000 = 11,750 each year, with an outflow of 0.25(30000) + 25000 = $32500 when the project is initiated, and an outflow of 25000 6000 = $19,000 at the end of the period.



9-8 a., b. The annual after-tax cashflows from the project are: Revenues 500 x 500 = 250000 Cost of 24000 x 5 -120000 instructors Rent -48000 Depreciation 50000/10 -5000 Earnings 77,000 before taxes After-tax 77000(1-0.4) 46200 Income Depreciation +5000 After-tax 51,200 cashflow c. The time-weighted cashflows are computed for year t by multiplying the cashflow for that period by (1.15)-t. These are shown below: Year 1 2 3 4 5 6 7 8 9 10



Flow 51200 51200 51200 51200 51200 51200 51200 51200 51200 51200



Timeweighted flow 44521.74 38714.56 33664.83 29273.77 25455.45 22135.17 19247.98 16737.37 14554.24 12655.86



9-9 The annual cashflows are Revenues 1m. bottles at $1 each $1,000,000 Variable costs 1m. bottles at 50 cents $500,000 each Fixed costs $200,000 Depreciation 550,000/5 $110,000 Before-tax Income $190,000 After tax income 190000(1-0.50) $95,000 Depreciation $110,000 Total after-tax cashflow $205,000 Outflows at the beginning for the initial investment would be $500,000 less the 10% investment tax credit of $50,000 for a net of $450,000.



9-10 If 60% of the initial investment of 550000 was borrowed at 7.5%, interest expenses annually would be $24,750; these would reduce cashflows to equity by 24750(1-0.5) = $12,375 a year, or $192,625. Outflows at the beginning would be only 0.4(550000) = $220,000, but $330,000 would have to be repaid at the end. 9-11 The annual cashflows are 1 2 3 4 5 Revenues 600000.00 679800.00 770213.40 872651.78 988714.47 Software specialists 250000.00 257500.00 265225.00 273181.75 281377.20 Rent 50000.00 51500.00 53045.00 54636.35 56275.44 Depreciation 20000.00 20000.00 20000.00 20000.00 20000.00 Marketing and selling 100000.00 103000.00 106090.00 109272.70 112550.88 costs Cost of materials 120000.00 135960.00 154042.68 174530.36 197742.89 Net Income 60000.00 111840.00 171810.72 241030.63 320768.05 After tax income 36000.00 67104.00 103086.43 144618.38 192460.83 Depreciation 20000.00 20000.00 20000.00 20000.00 20000.00 Working Capital 60000.00 67980.00 77021.34 87265.18 98871.45 Change in WC -7980.00 -9041.34 -10243.84 -11606.27 11606.27 Cash Flows 48020.00 78062.66 112842.59 153012.11 224067.10 Discounted (Time42875 62231.1 80319.1 97242 127142 weighted) cashflows There is an initial investment of 100,000 plus an initial outlay of $60,000 for working capital. Taking these into account, the NPV = 249808.85 The project has a positive NPV and should be accepted. 9-12 a. The initial investment is $10 m. + additional working capital at the beginning of 0.10(10,000,000) = $1m; hence total initial investment = $11m. b. Current level New level Increment Revenue $100m.(.10) 10,000,000 20,000,000 $10,000,000 Fixed Costs 2,000,000 2,000,000 0 Variable Costs 4,000,000 8,000,000 4,000,000 Advertising 1,000,000 1,000,000 Depreciation 1,000,000 1,000,000 Before-tax income 4,000,000 After-tax income 2,400,000 Depreciation 1,000,000 After-tax Operating 3,400,000 Cashflow At the end of the 10 years, the working capital of $1 million will be recouped



9-13 a. If $5m. of the $10m. required are borrowed, the equityholders will need to initially put in $5m. plus the $1m. necessary for beginning working capital, i.e. $6 million in all. b. In this case, the after-tax cashflows would have to be reduced by $5(0.08)(1-0.4) = $240,000, for a net cashflow of 3,400,000 – 240,000 = 3,160,000 a year. The cashflow at the end of the project would be -$5m. (loan repayment) + $1 million(working capital recoupment) = $4. m. 9-14 a. Cash flow at time zero is the sum of the installation cost of $10m. and the change in working capital. Existing working capital = $5m. (0.50) = $2.5m. New working capital requirements are $8m. (0.25) = $2m. Hence there will be a reduction of $0.5m., and the net cash flow at time zero = $9.5m. b. Annual flow Existing system New system Operating cost after-tax -0.9 -0.3 Reduction in taxes due to Depreciation (Annual 0.4 Depr. 0f $1m. x Tax rate) Profits after tax [Profit margin x (1-Tax rate)] 1.5 2.4 0.6 2.5 c. The NPV of this project =



2.5 − 0.6  1  - 9.5 = 3.249m. 1 − .08  1.0810 



9-15 a. Using straight line depreciation, the depreciation each year = (15-3)/10 = $1.2 m. At a tax rate of 40%, this results in a tax saving of $0.48m. a year, for a total nominal value of $4.8 m. The present value can be computed using the annuity formula: 0.48  1  1− = $2.712m. .12  1.1210  b., c. Using double-declining balance depreciation, the nominal value does not change. However, the depreciation is higher in earlier years, and the present value increases. Year Depr 0 1 2 3 4 5 6 7 8 9



1.200 1.200 1.200 1.200 1.200 1.200 1.200 1.200 1.200



Nominal PV Tax savings 0.480 0.480 0.480 0.480 0.480 0.480 0.480 0.480 0.480



0.429 0.383 0.342 0.305 0.272 0.243 0.217 0.194 0.173



Double-declining Year-end Depreciation book value 15.000 3.000 12.000 2.400 9.600 1.920 7.680 1.536 6.144 1.229 4.915 0.983 3.932 0.786 3.146 0.146 3.000 0.000 3.000



Nominal PV Tax saving 1.200 0.960 0.768 0.614 0.492 0.393 0.315 0.058 0.000



1.071 0.765 0.547 0.390 0.279 0.199 0.142 0.024 0.000



10



1.200 0.480 4.800



0.155 0.000 2.712



3.000



0.000 4.800



0.000 3.418



The present value is $3.418 m. 9-16 In problem 15, if salvage value is ignored, the PV of Tax Savings from Straight line Depreciation = $ 1.5 (PVA,12%,10 years)(0.4) = $3.39. The PV of the Capital Gains Taxes on Salvage = 3 (0.2)/1.1210 = 0.19. Hence the PV of the tax savings from ignoring salvage = 3.39 - 0.19 = $3.20. This is 0.488m. higher than the PV with salvage considered (3.2 - 2.712) 9-17 a. The straight line approach would yield the higher nominal tax savings. b. The Double-declining method provides a higher present value of tax benefits. Year Depr. Tax rate Nominal Tax PV Double-declining Nominal Tax PV savings Depreciation saving 0.000 1.000 2.000 3.000 4.000 5.000



2.000 2.000 2.000 2.000 2.000



0.200 0.250 0.300 0.350 0.400



0.400 0.357 4.000 0.800 0.508 0.500 0.399 2.400 0.600 0.457 0.600 0.427 1.440 0.432 0.367 0.700 0.445 1.080 0.378 0.240 0.800 0.454 1.080 0.432 0.245 3.000 2.082 2.653 1.99 In the double declining balance method, I switched to straight line in year 4, because it gives me higher depreciation. If you stay with double declining balance all the way through, you would claim a higher depreciation in the fifth year (0.864 in year 4 and 1.296 in year 5), and the present value of tax benefits would be higher.



Chapter 10 10-1 Year 1 2 3 4 5



Beginning BV 25 22 19 16 13



Dep 3 3 3 3 3



Ending BV 22 19 16 13 10



Average BV 23.5 20.5 17.5 14.5 11.5



a. Pre-tax Return on Capital Year Average BV 1 23.5 2 20.5 3 17.5 4 14.5 5 11.5 Average b. Year Average BV 1 23.5 2 20.5 3 17.5 4 14.5 5 11.5 Average



Revenues $ 20.00 $ 22.00 $ 24.20 $ 26.62 $ 29.28



COGS $ 10.00 $ 11.00 $ 12.10 $ 13.31 $ 14.64



EBIT $ 7.00 $ 8.00 $ 9.10 $10.31 $11.64



EBIT $ 7.00 $ 8.00 $ 9.10 $10.31 $11.64



Pre-tax ROC 29.79% 39.02% 52.00% 71.10% 101.23% 58.63%



EBIT (1-t) $ 4.20 $ 4.80 $ 5.46 $ 6.19 $ 6.98



After-tax ROC 17.87% 23.41% 31.20% 42.66% 60.74% 35.18%



EBIT (1-t) $ 4.20 $ 4.80 $ 5.46 $ 6.19 $ 6.98



c. Since the return on capital is greater than the cost of capital, I would accept the project. 10-2 Year 1 2 3 4 5



Beginning BV Depr Ending BV $ 25.00 $ 6.00 $ 19.00 $ 19.00 $ 3.60 $ 15.40 $ 15.40 $ 2.16 $ 13.24 $ 13.24 $ 2.00 $ 11.25 $ 11.25 $ 2.00 $ 9.25



a. Pre-tax Return on Capital Year 1



Average BV EBIT $ 22.00 $ 4.00



Pre-tax ROC 18.18%



Average BV $ 22.00 $ 17.20 $ 14.32 $ 12.24 $ 10.25



Revenues $ 20.00 $ 22.00 $ 24.20 $ 26.62 $ 29.28



COGS EBIT $ 10.00 $ 4.00 $ 11.00 $ 7.40 $ 12.10 $ 9.94 $ 13.31 $ 11.32 $ 14.64 $ 12.65



EBIT (1-t) $ 2.40 $ 4.44 $ 5.96 $ 6.79 $ 7.59



2 3 4 5 Average b. Year 1 2 3 4 5 Average



$ $ $ $



17.20 14.32 12.24 10.25



$ 7.40 $ 9.94 $11.32 $12.65



43.02% 69.41% 92.42% 123.41% 69.29%



EBIT (1Average BV t) $ 22.00 $ 2.40 $ 17.20 $ 4.44 $ 14.32 $ 5.96 $ 12.24 $ 6.79 $ 10.25 $ 7.59



After-tax ROC 10.91% 25.81% 41.65% 55.45% 74.04% 41.57%



c. Since the return on capital is greater than the cost of capital, I would accept the project. 10-3 Beg BV Year Equity 1 $ 15.00 2 $ 12.00 3 $ 9.00 4 $ 6.00 5 $ 3.00



Depr $ 3.00 $ 3.00 $ 3.00 $ 3.00 $ 3.00



End BV Equity $ 12.00 $ 9.00 $ 6.00 $ 3.00 $ -



Avg BV Equity $13.50 $10.50 $ 7.50 $ 4.50 $ 1.50



Revenues COGS $ 20.00 $ 10.00 $ 22.00 $ 11.00 $ 24.20 $ 12.10 $ 26.62 $ 13.31 $ 29.28 $ 14.64



Int Exp $ 1.00 $ 1.00 $ 1.00 $ 1.00 $ 1.00



Taxable Net Inc. Income $ 6.00 $ 3.60 $ 7.00 $ 4.20 $ 8.10 $ 4.86 $ 9.31 $ 5.59 $10.64 $ 6.38



a. Year 1 2 3 4 5 Average



Avge BV Equity 13.5 10.5 7.5 4.5 1.5



Net Income $ 3.60 $ 4.20 $ 4.86 $ 5.59 $ 6.38



ROE 26.67% 40.00% 64.80% 124.13% 425.64% 136.25%



b. Since the return on equity is greater than the cost of equity, I would accept the project. 10-4. This will occur only if: 1) earnings are equal to cash flows to equity, i.e., there are no non-cash charges, working capital or cap ex., or 2) earnings are level over time. 10-5 Year



0



1



2



3



4



Investment 15000 WC Investment 1000 Salvage Revenues - COGS - Depreciation EBIT EBIT (1-t) + Depreciation - Chg in WC FCFF $ (16,000)



2000



$ 10,000 $4,000 $4,000 $2,000 $1,200 $4,000 $ 100 $5,100



$11,000 $ 4,400 $ 3,000 $ 3,600 $ 2,160 $ 3,000 $ 100 $ 3,060



a. See above b. Payback Cumulated FCFF $ (16,000) $ (10,900) Payback is early in the fourth year. c. NPV of Project at 12% cost of capital PV of Cash flow $ (16,000) $4,554 NPV of Project = $ 3,069.35 d. IRR of Project 19.26% 10-6 Year 0 1 Investment 15000 WC Investment 1000 - Debt Issued 6400 + Salvage Revenues $ 10,000 - COGS $4,000 - Depreciation $4,000 - Interest Exp. $ 640 Taxable Inc. $1,360 Net Income $ 816 + Depreciation $4,000 - Chg in WC $ 100 + new Debt Issued $ 40 - Principal Repaid FCFE $ (9,600) $4,756



7000 $12,000 $13,000 $4,800 $ 5,200 $2,000 $ 1,000 $5,200 $ 6,800 $3,120 $ 4,080 $2,000 $ 1,000 $ 100 $ (1,300) $5,020 $13,380



! Book value is salvaged



$ (7,840)



$



(2,820) $10,560



$ 2,439



$3,573



$ 8,503



2 2000



3



4



800 7000 $13,000 $ 5,200 $ 1,000 $ 732 $ 6,068 $ 3,641 $ 1,000 $ (1,300)



$11,000 $ 4,400 $ 3,000 $ 644 $ 2,956 $ 1,774 $ 3,000 $ 100 $ 40



$12,000 $4,800 $2,000 $ 728 $4,472 $2,683 $2,000 $ 100 $ 40



$ 3,514



$4,623



$ 7,320 $ 5,621



$3,293



$ 8,914



a. See above b. Payback Cum. FCFE $ (9,600) $ (4,844) $ (1,330) Payback is shortly after the end of the second year c. NPV



PV at 16% $(9,600.0) $ 4,100.00 $ 2,611.18 $ 2,961.89 $ 3,104.32 NPV = $3,177.38 d. The IRR is 31.26%; hence I would accept the project, since IRR > cost of equity of 16%. 10-7 Year 0 1 2 3



FCFF $ (10,000,000) $ 4,000,000 $ 5,000,000 $ 6,000,000



Discount Rate NPV 2% $4,381,347 4% $3,802,913 6% $3,261,283 8% $2,753,391 10% $2,276,484 12% $1,828,079 14% $1,405,939 16% $1,008,036 18% $632,538 20% $277,778 22% ($57,758) 24% ($375,449) 26% ($676,553) 28% ($962,219) 30% ($1,233,500) The internal rate of return of this project is about 21%. I would accept the project because its return is greater than the cost of capital. (The cost of equity does not apply) 10-8 Year 0 1 2 3



FCFE -4750000 4000000 4000000 -3000000



Discount Rate 2% 4% 6% 8% 10%



NPV $189,277 $127,390 $64,713 $1,562 ($61,796)



12% ($125,137) 14% ($188,273) 16% ($251,046) 18% ($313,324) 20% ($375,000) 22% ($435,983) 24% ($496,199) 26% ($555,589) 28% ($614,105) 30% ($671,711) The IRR for this project is roughly 9%. Hence I would not accept the project, since the IRR < cost of equity. 10-9 FV of year 1 cash flow = 4000000* 1.162 = 5382400 FV of year 2 cash flow = 4000000* 1.16 = 4640000 FV of year 3 cash flow = -3000000 FV of years 1-3 cash flows = 7022400 Investment in year 0 = -4750000 Modified IRR = (7022400/4750000)1/3 – 1 = 13.92% I would still reject the project 10-10 Year A B 0 -4000000 -4000000 1 2000000 1000000 2 1500000 1500000 3 1250000 1700000 4 1000000 2400000 a. NPV = $680,008 $1,065,228 ! Project B is better b. IRR = 18.71% 20.19% ! Project B is still better c. NPV assumes that you can reinvest at 10%; IRR assumes reinvestment at IRR. d. Modified IRR Calculation Year 0 1 2 3 4 MIRR



A $ (4,000,000) $ 2,000,000 $ 1,500,000 $ 1,250,000 $ 1,000,000



FV of Cash Flow B $ $ 2,662,000 $ $ 1,815,000 $ $ 1,375,000 $ $ 1,000,000 $ 6852000 14.40%



FV of Cash Flow (4,000,000) 1,000,000 1,500,000 1,700,000 2,400,000



$ 1,331,000 $ 1,815,000 $ 1,870,000 $ 2,400,000 7416000 16.69%



10-11 Generally not. Because you need a sign change (from negative to positive cash flows) for IRR to be estimated. It is possible that you could still get an operating cash flow that is negative in some year, but the IRR will be huge and meaningless. 10-12 Again, generally yes. The principle that all positive NPV projects should be taken does not apply if there are severe capital rationing constraints. In those cases, you want to get the highest return you can on your limited capital budget. 10-13 Year A B C 0 -10000 5000 -15000 1 8000 5000 10000 2 7000 -8000 10000 a. NPV $2,723.21 $3,086.73 $1,900.51 ! B is the best project on a NPV basis b. IRR 32.74% -13.99% 21.53% ! A is the best project on an IRR basis c. The reasons can be partially attributed to differences in scale, and difference in reinvestment rate assumptions. The strange pattern of cash flows on B also throws off the IRR rule. The IRR rule is devised with the idea that cash flows go from negative to positive, not the other way around. 10-14 a. NPV = -10 million + 2*1.05/(.10-.05) =$32 b. IRR of this project = -10 + 2(1.05)/(r-.05) = 0 Solve for r, r = 26% 10-15 a. FCFF each year = 3 (1-.4) + .5 = 2.30 NPV = -20 - 5/1.12510 - 5/1.12520 + 2.3 (PVA, 12.5%,30) + 15/1.12530 = -$3.71 b. IRR of this project Discount Rate NPV 5% 13.87328541 10% -0.129403014 ! IRR is close to 10% 12.50% -3.713174369 15% -6.213125943 10-16



Year 0 1 2 3



Cash Flow -15000 5000 5000 10000



Discount Rate 9.50% 10.50% 11.50% 12.50%



$ (15,000) $ 4,525 $ 4,058 $ 7,215



Cumulated Rate 1.00 1.105 1.232075 1.386084375



! No d



! 1.105 ! 1.105



a. NPV = $ 798 b. IRR =13.94% You would have to compare the IRR to the geometric average of the discount rates over the 3 periods. The geometric average is 1.386081/3-1 = 11.5% Take the project 10-17



Yes. When the cash flow pattern is reversed, i.e., when cash flows are positive up front and negative later on, can be negative while the NPV is positive. (See problem 14) 10-18 a. NPV = -50 + 5 (PVA, 10%, 20 years) - 20/1.110 = -$15.14 b. Discount Rate NPV 2% $ 15.35 4% $ 4.44 6% $ (3.82) IRR is about 5% 8% $ (10.17) 10% $ (15.14) 12% $ (19.09) 14% $ (22.28) 16% $ (24.89) 18% $ (27.06) 20% $ (28.88) c. The IRR is about 5%. The fact that there are two sign changes may lead to two IRRS. 10-19



The average return on capital is overstated when accelerated depreciation is used because the book value of c drops quickly. The return on capital increases concurrently. The average return on capital is not time-weighte and overstates the true return on the project. 10-20 a. If cash flows are equal to accounting earnings b. The earnings are level over time.



Chapter 11 11-1 a. The real cost of capital = (1.1/1.025) -1 = 7.317%% b., c. The real cash flows are obtained by discounting the nominal flows at the rate of inflation. The present values are obtained by discounting the real flows at the rate of 7.317% per year. Year 1 2 3 4 5



Nominal Flows 115 125 136 144 185



Real Flows 112.1951 118.9768 126.2895 130.4569 163.513



Present Value 104.5455 103.3058 102.1788 98.35394 114.8704



The net present value is the sum of the present values, or $523.2544. 11-2 The cost of capital is (0.2)(1-0.33)(12) + (0.8)(22) = 19.208% in nominal terms or 1.1908/1.08 - 1 = 10.378% in real terms. The NPV of the project is 150/0.10378 - 1000 = 445.396 million reais. 11-3 a. The depreciation each period is 250/25 = $10m. Assuming a tax rate of 40%, the tax benefit is $4m. a year. The present value of this over 25 years is $98.226m. using the 9% cost of capital as a discount rate. b. If the inflation rate jumps to 5%, the cost of capital would jump to 12%, but the nominal amount of yearly depreciation remains the same. The present value of this now drops to $78.431m. c. International Harvester could lease its plant; this would shift the risk of losing depreciation tax benefits to the lessor. In addition, if the tax authorities allow depreciation to be indexed to inflation, International Harvester would be protected against the loss in value. 11-4 a. Expected Spot Rate = $0.13 *(1.03/1.35) = 0.0992 2



b. Expected spot rate in 2 years = $0.13*(1.03/1.35) = 0.0757 c. Expected Spot rate if inflation rate drops to 20% = 0.0851 11-5 Country China Indonesia Malaysia Singapore S. Korea



Inflation Rate 12.10% 20.60% 10.10% 1.30% 2.40%



Expected Change 8.30% 14.76% 6.63% -1.48% -0.39%



Actual Change 3.35% 4.96% 2.39% -4.08% -3.39%



Japan Taiwan Thailand Philippines India United States



2.00% 2.90% 6.60% 11.00% 10.10% 2.80%



-0.78% 0.10% 3.56% 7.39% 6.63% 0.00%



-2.96% 0.41% 2.10% 8.71% 11.90%



There is a high correlation between the expected and actual change. The three countries which had currencies that strengthened against the dollar also had inflation rates lower than the United States. 11-6 a. Forward Rate = $ 0.85 (1.05/1.035) = 0.8623 b. If the actual forward contract is $ 0.84, I would sell the forward contract and borrow Swiss francs. Now 1. Borrow 1 Swiss Franc 2. Buy $ 0.85 and invest at 5% 3. Sell a forward contract At t = 1 1. Collect on Dollar Loan: $ 0.85 (1.05) = $0.89 2. Convert dollars to Swiss francs at $ 0.84 per franc: $ 0.8925/$0.84 = 1.06 3. Repay the dollar loan with 5% interest: $ 1.00 (1.05) = $1.05 The arbitrage profit is $ 0.0125 11-7 Forward Rate = Spot Rate (1+ Domestic Rate)/(1+ Overseas Rate) 1.55 = 1.56 (1.05) / (1+r) Solve for r, r = (1.55/1.56)*(1.05) -1 = 4.33% 11-8 a. Country



Exchange Rate Canada 0.73 France 0.21 Germany 0.71 Italy 0.06 Japan 0.99 UK 1.56 United States 1



1-year Interest Rate 0.0557 0.055 0.0395 10.75% 2.35% 6.69% 5.00%



Expected Spot Exchange Rate $0.73 $0.20 $0.68 $0.05 $0.97 $1.46



b. The inflation rates may be different from anticipated. There might also be trading noise and speculation that causes the actual exchange rates to vary from expected rates. 11-9 a. Year CF In DM Expected $/DM CF in $ 0 -15000 $ 0.6500 $ (9,750) 1 1350 $ 0.6563 $ 886 2 1485 $ 0.6626 $ 984 3 1634 $ 0.6689 $ 1,093 4 1797 $ 0.6754 $ 1,214 5 1977 $ 0.6819 $ 1,348 6 2174 $ 0.6884 $ 1,497 7 2392 $ 0.6950 $ 1,663 8 2631 $ 0.7017 $ 1,846 9 2894 $ 0.7085 $ 2,050 10 3183 $ 0.7153 $ 2,277 b. You might want to adjust this discount rate to reflect differences in inflation (if the analysis is done in the local currency) or differences in risk (exchange rate, political..) I would not adjust the cost of capital for the Limited if I were doing the analysis in dollars, if the Limited's investors are internationally diversified and can diversify away exchange rate risk. If I were doing the analysis in DM, I would use a cost of capital of approximately 11%: 1.12*(1.04/1.05) -1 = 10.93% c. NPV (in dollar terms, using 12% cost of capital) = ($2,132.11) d. NPV (in DM terms, using 10.93% cost of capital) = (3,278 DM) 11-10 a. We are estimating the cost of equity in dollar terms. Hence the risk free rate is simply the treasury bond rate of 6.5%. The market risk premium is 5.5% for the United States, and the beta is 0.9. The country risk premium is 3(1.8) = 5.4%. Hence the cost of equity is 6.5 + 0.9(5.5+5.4) = 16.31%. The cost of debt is (1.12)(1.03/1.09) – 1 or 5.83%. The cost of capital is (0.75)(16.31) + (0.25)(5.83)(1-0.35) = 13.1807% b. The cost of equity in pesos is 1.1631(1.09/1.03) –1 = 23.09%; the cost of debt is 12% in pesos. Hence the cost of capital is (0.75)(23.09) + (0.25)(12)(1-0.4) = 19.12% 11-11 a. Year 0 1 2 3 4 5



CF (Yuan) $/Yuan -1,600 $0.12 -800 $0.11 -1,000 $0.10 150 $0.09 300 $0.08 500 $0.08



CF ($) $(188.24) $(86.55) $(99.50) $13.73 $25.25 $38.69



6 7 8 9 10 11 12 13 14 15



650 800 900 1,000 1,100 1,210 1,331 1,464 1,611 1,772



$0.07 $0.07 $0.06 $0.06 $0.05 $0.05 $0.04 $0.04 $0.04 $0.03



$46.26 $52.36 $54.17 $55.35 $56.00 $56.65 $57.30 $57.97 $58.66 $59.34



b. If Sprint’s stockholders cannot diversify away country risk in China, I would try to incorporate it into the cost of capital. Country risk premium = 3.5%*2 = 7% Cost of Equity = 10% + 7% = 17% I would use a cost of equity of 17% (in dollar terms) to discount this project. The premium of 7% reflects the higher risk of investing in China. c. NPV (in dollar terms, at 17%) = ($180.72) d. It should not matter. If the discount rate is also in terms of Yuan, the net present value should be the same. 11-12. a. Year CF (Yuan) $/Yuan



CF ($)



0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15



($188.24) ($86.55) ($99.50) $13.73 $25.25 $38.69 $46.26 $52.36 $54.17 $55.35 $56.00 $56.65 $57.30 $57.97 $58.66 $59.34



-1,600 -800 -1,000 150 300 500 650 800 900 1,000 1,100 1,210 1,331 1,464 1,611 1,772



$0.12 $0.11 $0.10 $0.09 $0.08 $0.08 $0.07 $0.07 $0.06 $0.06 $0.05 $0.05 $0.04 $0.04 $0.04 $0.03



CF (with withdrawal restrictions) ($188.24) ($86.55) ($99.50)



PV(at 11.5%)



$230.46 $55.35 $56.00 $56.65 $57.30 $57.97 $58.66 $59.34



$65.63 $13.47 $11.65 $10.07 $8.71 $7.53 $6.51 $5.63 ($205.69)



($188.24) ($73.97) ($72.69)



At time zero, Sprint will have to send $188.24, and the same for years 1 and 2. However, from years 3 to 8, the monies will accumulate at zero interest, so that the amount that can



be repatriated at time 8 is the sum of the cashflows from year 3 to year 8, i.e. $230.46, with the rest of the cashflows as before (see last column). Computing the sum of the present values of the sums in the last column, we see that the project NPV (at 17%) drops to -$205.69 b. If the project were allowed to earn 5%, the computations for the first two years (including the initial inflow into China) would remain the same. However, for year 3, we would take the $13.73 flow, compound it at 5% to obtain the value in year 8, and then discount it back to year 0 at 17%. This gives $4.99. A similar computation is done for years 4 through 8 as well. The computation for the others remains unchanged from the previous subquestion. The NPV increases from -$205.69 to -$174.53 Year



CF (Yuan)



$/Yuan



CF ($)



CF (with withdrawal restrictions)



PV(at 17%)



0



-1,600



$0.12



($188.24)



($188.24)



($188.24)



1



-800



$0.11



($86.55)



($86.55)



($73.97)



2



-1,000



$0.10



($99.50)



($99.50)



($72.69)



3



150



$0.09



$13.73



4



300



$0.08



$25.25



5



500



$0.08



$38.69



6



650



$0.07



$46.26



7



800



$0.07



$52.36



8



900



$0.06



$54.17



$339.89



$96.80



9



1,000



$0.06



$55.35



$55.35



$13.47



10



1,100



$0.05



$56.00



$56.00



$11.65



11



1,210



$0.05



$56.65



$56.65



$10.07



12



1,331



$0.04



$57.30



$57.30



$8.71



13



1,464



$0.04



$57.97



$57.97



$7.53



14



1,611



$0.04



$58.66



$58.66



$6.51



15



1,772



$0.03



$59.34



$59.34



$5.63 ($174.53)



c. In this case, the NPV would be the same as with no restrictions at all. 11-13. a. The project is relatively small in Sprint’s balance sheet, and Sprint is in no danger of going bankrupt if the project turns out unfavorably. Hence Sprint should not hedge against the risk in the project. b. I would sell 150 yuan forward at the forward rate of 12 yuan per dollar to guarantee myself 150/12 or $12.5. However, this is not a perfect hedge to the extent that there is uncertainty regarding the number of yuan that Sprint will receive in year 3. c. If I borrowed 150/1.153 = 98.63 yuan today, I could repay the loan with the flows from the project. This could be converted into dollars today at the current exchange rate of 8.5 yuan per dollar to realize $11.6 today, or in year 3 terms, 11.6(1.06)3 = $13.82. This would be better than using the forward contract in part b. d. Strictly from a risk management point of view, it would be better to just wait for the realization of the yuan in year 3, and then convert them into dollars at that time, at the hopefully more advantageous rate. If I wanted to speculate (use my information to make a bet), I could buy yuan forward, but that would increase my yuan exposure, and hence make for a riskier position. If I desired to protect myself against the downside, I could buy a put contract giving me the right to sell 150 yuan in three years time at a strike price of perhaps 12 yuan to the dollar, which is the current forward price, and may, therefore, be taken as an estimate of the future spot yuan-dollar rate.. Since I expect the yuan to appreciate, say from 8.5 per dollar to 7.5 per dollar, if my expectations are realized, I would obviously not exercise my put – I would simply sell my yuan in three years time at the spot rate. On the other hand, if the yuan actually deteriorates even more than the market’s expected future spot rate, I would be covered.



Chapter 12 12-1 Project Investment A $25 B $30 C $40 D $10 E $15 F $60 G $20 H $25 I $35 J $15



NPV $10 $25 $20 $10 $10 $20 $10 $20 $10 $5



PI 0.40 0.83 0.50 1.00 0.67 0.33 0.50 0.80 0.29 0.33



Accept Accept Accept Accept Accept Accept



b. Cost of Capital Rationing Constraint = NPV of rejected projects = $45 million 12-2: Linear Programming Problem Maximize 20X1+ 20 X2 + 15 X3 + 20 X4+ 30X5+ 10 X6 + 20 X7+ 35 X8 + 25 X9 + 10 X10 subject to 20X1 + 25X2 + 30X3 + 15X4 + 40X5 + 10X6 + 20X7 + 30X8 + 35X9 + 25X10 ≤ 100 10X1 + 15X2 + 30X3 + 15X4 + 25X5 + 10X6 + 15X7 + 25X8 + 25X9 + 15X10 ≤ 75 12-3 NPV(I) = -12,000 - 500/0.1 = -17,000 EAC(I) = -17000 x 0.1 = -1,700 Remember that this is a perpetuity: PV = A/i; A = PV x i; NPV(II) = -5,000 - 1,000(1-(1.1)-20)/.1 = -13,514 EAC(II) = -1,587 NPV(III) = -3,500 -1,200(1-(1.1)-15)/0.1 = -12,627 EAC(III) = -1,660 CHOOSE OPTION II (GAS HEATING SYSTEM) 12-4 NPV of Wood Siding = -5,000 - 1,000 (PVA.10,10%) = $(11,145) EAC of Wood Siding = -11,145*(APV,10,10%) = $(1,813.63) EAC of Aluminum Siding investment = -15,000*.1 = -1,500 Maintenance Cost for Aluminum Siding = 1,813.63-1,500 = 313 12-5 EAC for 1-year subscription = $20.00 EAC for 2-year subscription = $ 36 (APV,20%,2) = $23.56 EAC for 3-year subscription = $ 45 (APV,20%,3) = $21.36 Hence you should choose the 1-year subscription.



12-6 a. Initial investment = 10 million (Distribution system) + 1 million (WC) = 11 million b. Incremental Revenues Variable Costs (40%) Advertising Costs BTCF Taxes ATCF



10,000,000 40,00,000 1,000,000 5,000,000 1,600,000 $3,400,000



= (5,000,000-1,000,000)*0.4



c. NPV = -11,000,000 + 3,400,000 (PVA,10 years,8%) + 1,000,000 (PF, 10 years, 8%) = $12,277,470 d. Precise Breakeven : (-10,000,000 - 0.1z) + (0.6z -1,000,000- 0.4(.6z-1,000,000-1,000,000))(PVA,10yrs,8%) +.1z/1.0810 = 0, i.e. (-10,000,000 - 0.1z) + (0.6z -1,000,000- 0.4(.6z-1,000,000-1,000,000))(6.71)+.1z(0.4632) =0 -.1z+2.4156z+.04632z = 10,000,000 +200,000(6.71) 2.36192z = 11,342,000 z = 4,802,025.47 or an increase 4.80% from initial level of 10%. 12-7 The existing machine has an annual depreciation tax advantage = 500000(0.40)/5 = 40000  1  40,000. The present value of this annuity equals 1 − =151631.47 .1  1.15  The new machine has an annual depreciation tax advantage = 2000000(0.40)/10 = 80000  1  80,000. The present value of this annuity equals 1 − = 491565.37 . .1  1.110  However, it will be necessary to spend an additional 1.7m. to acquire the new machine. Net Cost of the New Machine = -1,700,000 + 491,565 – 151,531 = $1,360,066. Solving, for the annual savings that we would need each year for the next 10 years, we get Annual Savings = $ 1,360,066 (Annuity given PV, 10 years, 10%) = $221,344 (I am assuming no capital gains taxes. If there are capital gains taxes, the initial investment will be net reduction because of capital losses from the sale of the old machine).



12-8 Revenues - Op. Exp. - Depreciation EBIT - Taxes EBIT (1-t) + Depreciation ATCF PV at 12%



1 $15,000 $7,500 $8,000 $(500) $(200) $(300) $8,000 $7,700 $6,875



2 $15,750 $7,875 $8,000 $(125) $(50) $(75) $8,000 $7,925 $6,318



3 $16,538 $8,269 $8,000 $269 $108 $161 $8,000 $8,161 $5,809



4 $17,364 $8,682 $8,000 $682 $273 $409 $8,000 $8,409 $5,344



5 $18,233 $9,116 $8,000 $1,116 $447 $670 $8,000 $8,670 $4,919



$29,266



a. NPV = -50,000 + $29,266 + $10,000/1.125 = $(15,060) b. Present Value from Additional Book Sales Year Sales 0 1 2 3 4 5



20000 22000 24200 26620 29282



Pre-tax Operating margin



After-tax operating margin



8000 8800 9680 10648 11712.8 NPV (@12%)



4800 5280 5808 6388.8 7027.68 $20,677



The present value of the cashflows accruing from the additional book sales equals $20,677 c. The net effect is equal to $20,677 - $15,060 = $ 5,617. Hence, the coffee shop should be opened. 12-9 NPV of less expensive lining = - 2000 - 80 (AF, 20%, 3 years) = $(2,169) EAC of less expensive lining = -2168.52 /(AF,20%,3 years) = $(1,029) Key question: how long does the more exp. lining have to last to have an EAC < 1029.45? NPV of more expensive lininG = -4000 -160 (AF,20%,n years) EAC of more expensive lining = NPV/(AF,20%,n years) Try different lifetimes. You will find that the EAC declines as you increase the lifetime and that it becomes lower than 1,029.45 at 14 years. 12-10 NPV(A) = -50,000 -9,000 (AF,8%, 20 years) + 10,000/1.0820 = $(136,218) EAC(A) = NPV/(AF,8%,20 years) = $13,874 NPV(B) = -120,000 - 6,000(AF,8%,40 years) +20,000/1.0840 = $(190,627) EAC(B) = NPV/(AF,8%,40 years) = $15,986.



Hence it is optimal to go with the first option. 12-11 NPV of Project A = -5,000,000 + 2,500,000 (PVA,10%,5) = $4,476,967 Equivalent Annuity for Project A = 4,476,967 (APV,10%,5) = $1,181,013 NPV of Project B = 1,000,000 (PVA,10%,10) + 2,000,000/1.1^10 = $6,915,654 Equivalent Annuity for Project B = 6,915,654 (APV,10%,10) = $1,125,491 NPV of Project C = 2,500,000/.1 - 10,000,000 - 5,000,000/1.1^10 = $13,072,284 Equivalent Annuity for Project C = 13,072,284 *0.1 = $1,307,228. In this case, we’d go with project C, which has the highest equivalent annuity. 12-12 Equivalent Annual Cost of inexpensive machines = - 2,000 (APV,12%,3) - 150 = $(983) Equivalent Annual Cost of expensive machines = - 4,000(APV,12%,5) - 50 = $(1,160) I would pick the more expensive machines. They are cheaper on an annual basis. 12-13 Annualized Cost of spending $400,000 right now = $400,000 (.10) = $40,000 Maximum Additional Cost that the Town can bear = $100,000 - $40,000 = $60,000 Annual expenditures will have to drop more than $40,000 for the second option to be cheaper. 12-14 Initial Cost of First Strategy = $10 million Initial Cost of Second Strategy = $40 million Additional Initial Cost associated with Second Strategy = $30 million Additional Annual Cash Flow needed for Second Strategy to be viable: = $30 million (APV, 12%, 15 years) = $4.40 million. Size of Market under First Strategy = 0.05 * $200 million = $10 million Size of Market under Second Strategy = 0.10 * $200 million = $20 million Additional Sales Associated with Second Strategy = $10 million After-tax Operating Margin needed to break even with second strategy = 44% 12-15 Project I II III IV V



Initial Investment 10 5 15 10 5



NPV 3 2.5 4 4 2



PI 0.30 0.50 0.27 0.40 0.40



IRR 21% 28% 19% 24% 20%



a. The PI would suggest that the firm invest in projects II, IV and V. b. The IRR of project I is higher than the IRR of project V. c. The differences arise because of the reinvestment rate assumptions ; with the IRR, intermediate cash flows are reinvested at the IRR; with the PI, cash flows are reinvested at the cost of capital.



12-16 ATCF : Store - CF from Lost Sales Net ATCF



Years 1- 10 10,000 -1,200 8,800



NPV = -50,000 + 8,800 (PVA,14%,10 years) = $(4,098) I would not open the store. 12-17 Initial Investment = - $150,000 Annual Cash Flows from Baby-sitting Service Additional Revenues $1,000,000 ATCF = $1,000,000 (.10) - $ 60,000 (1-0.4) = $64,000 (I used a tax rate of 40%) NPV = -150,000 + $64,000 (PVA,12%,10years) = $211,614 Yes. I would open the service. 12-18 Total Cost of Buying Computers = $2,500 * 5,000 = $12,500,000 - PV of Salvage = $2,500,000/1.13 = $1,878,287 - PV of Depreciation = $3,333,333*.4*(PVA,10%,3) = $3,315,802 Net Cost of Buying Computers = $7,305,911 Annualized Cost of Buying Computers = $7,305,911 (APV,10%,3) = $2,937,815 Annualized Cost of Leasing = $5,000,000 (1-.4) = $3,000,000 It is slightly cheaper to buy the computers rather than lease them. 12-19 a. There is no cost the first three years. The after-tax salary paid in last two years is an opportunity cost = 80,000*0.6/1.14 + 80000*0.6/1.15 = $62,589 b. The opportunity cost is the difference in PV of investing in year 4 instead of year 8 = 250,000/1.14 - 250,000/1.18 = $54,126 If you consider depreciation, you would have to include the fact that there will be more depreciation tax benefits between years 4 and 8 as well. c. The present value of after-tax rental payments over five years is the opportunity cost = (3000*0.6)(PVA,10%,5 years) = $6,823 d. After-tax cash flow = (400,000-160,000) - (240,000-100,000)*0.4 = $184,000 e. NPV = -500,000 -62,589 - 54,126 - 6,823 + 184,000(1-(.1.1)-5)/.1 = $73,967 12-20 a. Year Old



New



Excess/Shortfall



1 2 3 4 5 6 7 8 9 10



Product Product 50 30 52.5 33 55.13 36.3 57.88 39.93 60.78 43.92 63.81 48.32 67 53.15 70.36 58.46 73.87 64.31 77.57 70.74



20 14.5 8.58 2.19 -4.7 -12.13 -20.15 -28.82 -38.18 -48.3



OUT OF CAPACITY



b. Contribution margin for 1% of capacity for OLD = (100-50)/50 = $1.00 for NEW = (80-44)/30 = $1.20 You will lose less cutting back on old product. Lost $BT loss $AT loss Year Capacity (m) (m) PV (loss) 5 -4.7 ($4.70) ($2.82) ($1.75) 6 -12.13 ($12.13) ($7.28) ($4.11) 7 -20.15 ($20.15) ($12.09) ($6.20) 8 -28.82 ($28.82) ($17.29) ($8.07) 9 -38.18 ($38.18) ($22.91) ($9.72) 10 -48.3 ($48.30) ($28.98) ($11.17) Total opportunity cost = $(41.02) c. PV of Building facility in year 5 = $31.05 PV of depreciation benefits on this building = 2 million * 0.4 *(PVA, 10%, 25) * (PF, 10%, 5) = $4.51 Year in which you would have run out of capacity without new product = YEAR 14 (14.206699) (Remember that growth rate on old product is 5%) PV of building facility in year 14 = $13.17 PV of depreciation benefits on this building = 2 million * 0.4 *(PVA, 10%, 25) * (PF, 10%, 14) = $1.91 Net opportunity cost = (PV of Building in year 5 - PV of Depreciation on this building) - (PV of Building in year 14 - PV of Depreciation on this building) = (31.05 - 4.51) - (13.17 - 1.91) = $15.28



12-21 Year 1 2 3 4 5 6 7 8 9 10



Potential sales 27,500 30,250 33,275 36,603 40,263 44,289 48,718 50,000 50,000 50,000



Lost sales 0 250 3,275 6,603 10,263 14,289 18,718 20,000 20,000 20,000



Lost profits $0 $9,000 $117,900 $237,690 $369,459 $514,405 $673,845 $720,000 $720,000 $720,000



OPPORTUNITY COST



PV lost profits $0 $7,438 $88,580 $162,345 $229,405 $290,368 $345,789 $335,885 $305,350 $277,591



$2,042,753



Chapter 13 13-1 a. Net Working Capital equals 91524 - 50596 = 40928. b. Non-cash working capital equals 40928 - 19927 + 36240 = $57241. c. Ford's working capital is high because it has a high amount of receivables. If Ford Capital were consolidated into this balance sheet, then this would make sense, since Ford Capital's business is to make short-term loans to enable consumers to purchase cars. d. Non-cash working capital as a percent of revenues for the 1994 year is 36.94% If I wanted to estimate non-cash working capital for a future year, I could use this ratio along with an estimate of future revenues. Whether this is a good way of forecasting working capital needs in the future will depend upon how volatile this number is from period to period. 13-2 a. The net working capital is 118 - 46.1 or $71.9 b. Non-cash working capital is $71.9 – 6.5 = $65.4, assuming that Other current liabilities do not include short-term borrowings. c. Non-cash working capital as a percentage of revenues for 1995 is 65.4/440.3 = 14.85%; I would use this to estimate non-cash working capital for a new store, since the entire firm is essentially a conglomeration of stores. 13-3 a., b. If inventory requirements dropped by 50%, there would have been an immediate reduction in inventory of $54.2. In addition, each year, the additions to working capital would be 6% of this amount less. This would increase cashflow by the same amount. The present value of this is +54.2 + 54.2(.06)/(.11-.06) = $119.24m. 13-4 a. Value of Firm at current working capital ratio FCFF = After-tax Operating income - Change in Working Capital = $10 million (1.05) - ($105 - $100) (.10) = 10 Value of Firm = $10 million / (.11 -.05) = $166.67 b. Firm Valuation at different Working Capital Ratios WC as % of Rev 0% 10% 20% 30% 40% 50% 60% 70%



Expected Growth 4.50% 5% 5.20% 5.35% 5.45% 5.50% 5.54% 5.55%



FCFF 10.45 10 9.48 8.93 8.365 7.8 7.23 6.67



Cost of Capital 10.90% 11% 11.11% 11.23% 11.36% 11.50% 11.65% 11.80%



Firm Value $163.28 $166.67 $160.41 $151.87 $141.54 $130.00 $118.33 $106.72



80% 90% 100%



5.55% 5.55% 5.55%



6.115 5.56 5.005



11.95% 12.10% 12.35%



$95.55 $84.89 $73.60



The optimal working capital policy for the firm is to maintain the working capital at 10% of revenues. c. Firm Valuation at different Working Capital ratios WC as % of Rev 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%



Expected Growth 4.50% 5% 5.20% 5.35% 5.45% 5.50% 5.54% 5.55% 5.55% 5.55% 5.55%



FCFF 10.45 10 9.48 8.93 8.37 7.8 7.23 6.67 6.12 5.56 5.01



Cost of Capital 11% 11% 11% 11% 11% 11% 11% 11% 11% 11% 11%



Firm Value $160.77 $166.67 $163.45 $158.05 $150.72 $141.82 $132.42 $122.39 $112.20 $102.02 $91.83



The optimal working capital is still 10% of revenues. 13-5 Free Cash Flow to Firm = After-tax Operating Income - Change in Working Capital = $5 million (1.05) - ($100 million) (.05) (.2) = $4.25 Value of Firm = $4.25/(.12-.05) = $60.71 Increase in Current Cash Flow from cutting back inventory = $8 million Firm value has to be at least $52.71 million to break even. Let the revenues be X. After-tax Operating Income = X (.05). Note that After-tax Operating Margin is 5%. Change in Working Capital = X (.05) (.12). Note that Working Capital is now 12% of revenues. Free Cash Flow to Firm = X(.05) - X(.05)(.12) Value of Firm = $52.71 = X(.05)(.88)/(.12-.05) Solve for X, X = $83.86 Revenues have to be at least $83.86 million for firm to break even If revenues drop more than $16.14 million, the firm will be worse off.



13-6 Company



Net WC Revenues



Beta



Arco Chemical Dow Chemical Du Pont Georgia Gulf Lyondell Petro Monsanto Olin Corp Sterling Chemical Union Carbide



$579 $2,075 $3,543 $127 $264 $2,948 $749 $21 $329



0.8 1.25 1 1.7 1.1 1.1 1 0.95 1.3



$3,423 $20,015 $39,333 $955 $3,857 $8,272 $2,658 $701 $4,865



Exp Growth Mkt Value 13.00% $4,517 16.00% $19,398 17.50% $44,946 26.50% $1,386 23.50% $2,080 11.50% $9,296 22.00% $1,205 43.00% $724 16.00% $4,653



WC/Revenue s 16.91% 10.37% 9.01% 13.30% 6.84% 35.64% 28.18% 3.00% 6.76%



a. Average WC as % of Revenues = 14.45% Standard Deviation in WC as % of Revenues = 10.84% b. Running a multiple regression, regressing WC as % of Revenues against the other variables WC as % of Revenue = f(Beta , Expected Growth , Market Value). Here are the results of the regression: Coefficients Standard Error t Stat Intercept 0.379009 0.206554 1.834913 Beta -0.05906 0.1507806 -0.39172 Expected Growth -0.67587 0.4303771 -1.57041 Market Value -2.6E-06 2.889E-06 -0.90688 R2 = 0.35; hence 35% of the variation in WC/Revenue is explained by the information provided on the different companies. c. If we substitute the values for Monsanto into the estimated regression line, we find WC/Revenue for Monsanto = 0.212; hence the optimal working capital ratio for Monsanto is 21.2%. 13-7. a. Period 1990-1 1990-2 1990-3 1990-4 1991-1 1991-2 1991-3 1991-4 1992-1



Current Assets $300 325 350 650 370 400 420 755 450



Current Liabilities $150 160 180 300 170 200 220 380 220



Revenues $3,000 3,220 3,450 6,300 3,550 4,100 4,350 7,750 4,500



Working Cap $150 165 170 350 200 200 200 375 230



Current Assets as % of Revenues 10.00% 10.09% 10.14% 10.32% 10.42% 9.76% 9.66% 9.74% 10.00%



1992-2 1992-3 1992-4 1993-1 1993-2 1993-3 1993-4 1994-1 1994-2 1994-3



480 515 880 550 565 585 1010 635 660 665



240 265 460 260 285 300 500 330 340 340



4,750 5,200 9,000 5,400 5,600 5,900 1,0000 6,500 6,750 6,900



240 250 420 290 280 285 510 305 320 325 Average =



10.11% 9.90% 9.78% 10.19% 10.09% 9.92% 10.10% 9.77% 9.78% 9.64% 9.97%



a. See above b. See above c. The working capital as a percent of revenues should decline as revenues increase. There is little evidence of that in this table. 13-8 a. Optimal Order Quantity = 424.26 b. The delivery lag is one month; the safety inventory in therefore one month's sales which is 1,500 units. c. The average inventory maintained by the firm will approximately 1,712 units. 13-9 If sales were random, and the standard deviation of sales is 4000 units, we’d have to decide on the acceptable probability of running out of inventory. If this is taken to be 1%, then we’d increase the safety inventory by 2(4000) or 8000 units to 9,500 units. Hence the average inventory would increase to 9,712 units. 13-10 We assume that working capital requirements are based on last year’s revenue. The value of the firm with no increase in product offerings is: expected cash flow next year/(discount rate - growth rate) = [100(1.04) – 1000(.04)(.15)]/(.11 – 0.04) = $1.4 billion. With an increase in product offerings, inventories would have to rise immediately from 1000(.15) to 1000(0.2), i.e. an increase of $50. Also, the expected cashflow to the firm the next year would be 100(1.05) – 1000(0.2)(.05) = 95; the present value of the firm based on this would be 95/(.11-.05) = 1.58333 billion. Netting the immediate increase in working capital of $50 against this, we see that there will still be a net increase of $133.33 million in firm value. 13-11 a. Firm Apple Cisco Compaq Dell



Inventory Revenues Inventory/Revenues 473 6134 7.72% 655 12154 5.39% 2131 39250 5.43% 374 25600 1.46%



Gateway HP IBM Iomega Micron NCR



172 2637 5130 132 223 392 1231.9



8650 42370 88000 1694 1438 6200 22699



1.99% 6.22% 5.83% 7.79% 15.51% 6.32% 0.0848909



Looking only at the average inventory, Apple has too little inventory; however, if we look at inventory as a percentage of revenues, Apple has too much inventory relative to the average firm. b. Regressing Inventory as a percent of revenues on ln(Revenues), we find that Inventory/Revenues = 0.2174 -0.0164(ln Revenues) (2.86) (2.05) R2 = 34.36%. Yes there is a relationship; the t-statistic is significant. c. According to the regression in part b), Apple should have inventory of 0.2174 – 0.0164(ln(6134)) = 0.0744 (7.44%). Its actual holdings were very close at 7.72% IBM, based upon its revenues of $ 88 billion, should have inventory at 3.07% of revenues; its actual inventory is much higher. 13-12 a. Projected CF for next year



Revenues AT operating income - Increase in WC ATCF



Without credit $31.50 $9.45 $$9.45



With credit $36.75 $11.03 $0.18 $10.85



Differential CF $5.25 $1.58 $0.18 $1.40



Initial Investment needed to initial credit sales = 0.1 ($35 million) = $3.5 million b. Present value of incremental CF assuming 5% growth forever and 12% cost of capital, PV of incremental CF = $1.40/(.12-.05) = $20 - Initial Investment needed = $3.50 NPV of Project = $ 16.50 million 13-13 a. Implied Interest Rate = (1+2/98)^(365/40)-1 = 20.24% b. Implied Interest Rate if customer takes 100 days = (1+2/98)^(365/90)-1 = 8.54% (Customer takes 100 days to pay; she could have obtained the 2% discount by paying within 10 days) 13-14 a. Accounts payable would increase by (100/365)(90-30) = $16.438 million, from (100/365)(30) = 8.219 to 24.657 million. b. This strategy would release $16.438 m. immediately. In addition, it would release



100[(90-30)/365](.04) = 0.6575 next year, 104[(90-30)/365](.04), the year after that, and so on. The present value of this is 16.438 + 0.6575/(.10 – 0.04) = $27.397 million. The cost of this strategy is the loss of the $ 2 million in discounts this year, with the amount growing 4% a year in perpetutity. This is tax-deductible, though, and the present value would therefore be 2 (1 - .4) (1.04)/(.10-.04) = $ 20.8 million . Hence the strategy will increase value. c. If the bond rating dropped and the cost of capital increased, the present value of the savings would drop. However, the present value of all the other cashflows of the firm would drop as well. The strategy continues, though, to increase value.



Chapter 14 14-1 2(500)100 =$1291 million. .06 If selling securities were costless and without any lag, then the firm should hold all of its cash in the form of interest-bearing securities and simply sell them whenever cash was required. The optimal cash balance using the Baumol model is



14-2 a. Optimal Balance using Baumol Model = $204,124 b. If the firm were able to earn 3% on cash, the annual interest rate can be lowered to 9%. Optimal Balance using Baumol Model = $235,702 14-3 If interest rates increase, I would expect the cost of holding non-interest bearing cash to increasing leading to a drop in optimal cash balances. 14-4 Optimal Cash Balance = $100 million Opportunity cost = 10% Cost per transaction = $125 Annual Cash Usage Rate = $400 million Weekly Cash Usage Rate = $7.69 million 14-5 a. Spread between upper and lower cash limits = $120,498 b. The average cash balance will be between $60,249 : half of $120,498 c. If there is a safety balance of $50,000, Upper Limit = $50,000 + $120,498 = $170,498 Average Balance will increase to $110,249 14-6 If the standard deviation doubled: New Spread between upper and lower cash limits = $191,279 The firm will need much more of a cash cushion if there is variability in cash usage. 14-7 a. The initial outlay is (0.02)250 = $5. One year from now, the incremental outlay will be (.02)(250)(.06) = 0.3; the present value of the yearly incremental outlays is 0.3/(.12 - .06) = $5. The total decrease in value is $5+$5 = $10 less any value that the firm might obtain from having the cash balances. b. If it is able to reduce its cash balance to 1% of revenues, the immediate decrease in the cash balance would be (0.01)(250 = $2.50; the incremental outlay one year from now will



be (.01)(250)(.06) = 0.15, for a present value of 0.15/(.12-.06) = $2.5; hence firm value will jump by $5 million. c. If the reduced cash balance makes the firm riskier, then the value of the firm would jump by less by $10 million, and it might even decrease. This is because, first, the present value of the annual savings would be lower; and second, the present value of the other operating cashflows, themselves, would be lower due to the higher discount rate. 14-8 a. Processing float = $5 (4) = $20 million b. Disbursement or payment float = $4 (5) = $20 million c. Net Float = 0 d. If the number of days it takes to clear checks is reduced to three, Processing Float = $5 (3) = $15 million Net Float = $20 million - $15 million = $5 million. e. The value of the firm will also increase by $5 million. 14-9 a. The annualized returns are: i) 6-month T-bill: The price of a T-bill with a face value of $100 is 100(1-.056/2) = 97.2; hence the annualized return is (100/97.2)2 or 5.844% ii) commercial paper: (1.0298)2-1 or 6.0488 iii) repo agreement: (1.0292)2-1 or 5.9253% b. There is least risk in the T-bill; the commercial paper is riskiest because it is issued by private corporations with a non-negligible default risk. The repo agreement has better security but there is still the possibility of default. The returns on the three securities are consistent with their different riskinesses. c. I would check to see if any of these were misvalued; if so, I would buy that security. Assuming that all of these securities were properly priced, I would look at the cost of converting them into cash. As a corporate treasurer, this is probably what is most important for me. 14-10 a. The value of the noncash assets is (5000)(0.2)/[.06+1.2(.055)] = $7936.51 million. b. The value of the cash assets is simply $1 billion. Hence the firm value is $8.93651 billion. c. The firm’s accounting return on equity would be [5000(20) + 1000(6)]/6000 = 17.67%. Paying a dividend of $500 million would increase the return on equity to [5000(20) + 500(6)]/5500 = 18.727%. The value of the firm would decrease, after the dividend payment by $0.5 billion. d. Stockholder wealth would be unaffected. 14-11 If Chimera invests it’s cash at 3%, then the value of its cash assets would be $1(.03)/(.06) = $0.5 billion. The value of the firm would be7.936 + 0.5 = $8.436 billion.



The firm’s accounting return on equity would be [5000(20) + 1000(3)]/6000 = 17.167% before the dividend payment, and [5000(20) + 500(3)]/5500 = 18.4545% after the dividend payment. The value of the firm would decrease by only 0.25 billion, even though $0.5 billion would have been paid out. 14-12 The market value of Seven Seas is $10000(0.15)(1.05)/(.12-.05) = $22,500 million. Even if the fund didn’t grow at all, it’s current market value would be 10000(0.15)/.12 = $12.5 billion; however, in addition to this, it expects to grow 5%. 14-13 a. Intel is paying a premium of 1.5/[(0.2)(5)] - 1 or 50% for it’s 20% stake. b. Let x be the after-tax cashflow that Intel will earn on it’s invested $1.5 billion. The net present value of the cashflows would be x1-1.12-5]/.12 = 0.5 billion. The after-tax cash flow (x) would have to be $138.70 million a year. 14-14 If the fund managers constently earn a return that is less than what they are expected to make (negative excess returns), the market value of $25 billion in stockholdings could be less than $25 billion.



Chapter 15 15-1 a. The Cash Flow Return on Investment (CFROI) is computed using the Gross Cash Flow and the Gross Investment. GI is defined as Net Asset Value + Cumulated Depreciation on Assets + Current Dollar Adjustment. This works out to ($8000 + $3000)(1.02)4 = $11,906.754 million. The GCF = (1300)(1-0.35) + 520 = 1365m. Salvage value = 0.4(11,907) = $4,763 (Only 40% is salvageable) b. The CFROI is the internal rate of return on an investment requiring an initial outlay of $11,906.754, annual flows of $1365 every year for 15 years, and a salvage value of $4,763. This works out to 9.50%. The nominal cost of capital for Crown Cork and Seal is (0.5)(1-0.35)(0.08) + (0.5)(0.065 + 1.2(.055)) = 9.15%, or 7.15% in real terms, after subtracting the inflation rate of 2%. This is lower than the CFROI of 9.50%. Hence the current investments of the firm are value-increasing. 15-2 If the entire asset base were depreciable, then the salvage value would be zero. Depreciation of $800 per year means a GCF of 1645m. Assuming that accumulated depreciation is still $3 billion, the internal rate of return works out to 10.88%. 15-3 a. The cost of capital = (0.3)(1-0.35)(0.07) + (0.70)[0.065 + 1.1(.055)] = .1015. EVA in 1998 = (Return on capital – Cost of capital)(Capital Invested) =EBIT(1-t) – Cost of Capital (Capital Invested) = 750(1-0.35) – (0.1015)(3600) = $122.1 million. b. The levered beta appropriate to the battery business is 0.85[1+(1-0.35)(3/7)] = 1.0868. The cost of capital for the Eveready division is (0.3)(1-0.35)(0.07) + (0.70)[0.065 + 1.0868(.055)] = .101. The EVA of the Eveready division in 1998 is 0.34(750)(1-0.35) - (0.101)(3600)(0.42) = 13.038 million. c. Hence the value added by the remaining businesses would be 122.1 – 13.038 = $109.062 million. 15-4 Eveready accounted for 42% of the invested capital, but only 13.038/122.1 or 10.68% of the EVA. Hence assuming that Eveready can be sold for 42% of the market value of the entire firm, the EVA of Ralston Purina would go up if the proceeds form the Eveready spin-off were reinvested in Ralston Purina. 15-5 Most utilities in the United States operate in businesses which are natural monopolies i.e., they are businesses where it is not possible to have competition. They are regulated



to prevent them from reaping the spoils of their monopolistic position - higher prices and higher profits. If the regulations were removed, and they continued to be natural monopolies, they would increase their excess returns. 15-6 You have two differential advantages - the long lead time keeps out new entrants, and your advantage in terms of access to funds gives you an advantage over existing competitors. The first advantage should manifest itself in terms of higher profit margins whereas the second should lead to lower hurdle rates. These differential advantages can be lost, if technology shifts allow for quicker entry into the market and one of your competitors enters into a partnership with a large firm which has good access to capital markets. 15-7 As a private firm, you might be more efficiently run than your competitors and have lower overhead expenses. You might also have the capacity to be more flexible than your competition. Your competitors, on the other hand, may have better access to funds and be less exposed to the kinds of firm-specific risk that you have to worry about. 15-8 a. Lotus was the first entrant into the market to offer a full-function spreadsheet designed for business use. Once they established themselves as the default spreadsheet, the cost of switching to another program became large enough that they had a decided advantage over the competition. b. Microsoft was able to take advantage of Lotus's failure to offer upgrades by offering a spreadsheet program that incorporated most of the features of Lotus and changes that business wanted. They were also able to exploit their proprietary rights to the underlying systems programs (DOS, Windows) to ensure that their programs were more compatible with the system programs. c. If you are a small software program, I would suggest focusing on a niche spreadsheet program that would serve a subset of the market that is unhappy with the existing offerings. As a small firm, you might be able to offer products that would not be profitable to your larger competitors. 15-9 a. Patents provide explicit protection against competition, allowing the firms that possess them to charge higher prices and earn higher returns. b. If patent protection were weakened, I would expect excess returns in the pharmaceutical industry to drop. c. If there is no patent protection, pharmaceutical firms will have to compete like all other consumer product firms -with advertising to create brand names, by reducing costs and establishing a cost advantage or by offering products that are tailored to market segments that are not being served. Firms with low cost structures and good marketing teams are



likely to be winners. 15-10 a. In a project analysis, the value of a brand name will show up also in higher margins and more predictable cash flows. b. As brand name loyalty declines, firms like Unilever and Procter and Gamble will find that the returns on their projects will also decline - this in turn will push excess returns down. 15-11 a. Given that the personal computer market is an intensely competitive one, with several large players, I would recommend a niche computer that would take advantage of her technical expertise and her capacity to keep overhead costs down. b. She would need to convert her technical expertise - say, in graphics design - to produce a computer that served professional graphics designers better than the existing products. Furthermore, she would need to team up with a production specialist who can then produce these computers at low cost. c. I think that a sophisticated niche offering, priced with higher margins, provides the best opportunity for a small firm with technical expertise. 15-12 a. If the Zip drive had no patent protection, I would expect to see a host of imitators on the market driving prices and margins down. b. If I were basing my growth on the Zip drive, I would not expect it to continue. If, on the other hand, I believed that Iomega had the technical expertise to turn out more products like it in the future, I would be more optimistic about growth. 15-13 a. McDonald's was the first fast-food chain. It offered a standardized menu at low prices at all its locations. As the first entrant to do this successfully with independent franchises, it reaped enormous gains. b. McDonald's clearly has unparalleled brand name recognition, especially overseas. I would foresee it taking advantage of this to grow internationally. 15-14 If the advertising is successful, I would expect the project to (1) last longer, (2) have higher margins and (3) greater sales. All of these would make the cash flows and returns higher. 15-15



Year 0 1 2 3 4 5



Forecast CF -100,000 20,000 25000 30,000 35,000 40,000



Actual CF -105,000 15,000 20,000 25,000 30,000 35,000



a. Forecast IRR13.45% b. Actual IRR5.34% c. The project did not add value to the firm, since it earned only 5.34%. 15-16



Year 0 1 2 3 4 5 6 7 8 9 10



Forecasts EBIT(1-t) (Investment) 1.5 1.6 1.7 1.8 1.9 2 2.1 2.2 2.3 2.4



CF -10.5 3 2.8 2.6 2.4 2.4 2.4 2.4 2.4 2.4 2.4



Year 0 1 2 3 4 5



Actual EBIT(1-t) (Investment) 1.6 1.65 1.75 1.85 2



CF -10 3.1 2.85 2.65 2.45 2.5



a. NPV of Forecast CF at 11% = $4.65, the project would have been taken. b. Forecasting Error Year 1 2 3 4 5 Average



Forecast CF 3 2.8 2.6 2.4 2.4



Actual CF 3.1 2.85 2.65 2.45 2.5



c. Cash flow Returns Earned by Project



Forecast Error 3.33% 1.79% 1.92% 2.08% 4.17% 2.66%



Year 1 2 3 4 5



CF 3.1 2.85 2.65 2.45 2.5



CF/Investment 31.00% 28.50% 26.50% 24.50% 25.00%



d. New Cash Flow Forecasts Year Old Forecast 6 $2.40 7 $2.40 8 $2.40 9 $2.40 10 $2.40



New Forecast $2.46 $2.46 $2.46 $2.46 $2.46



(increased by 2.66%)



e. NPV of Continuing this project = 8.867749458 This is the present value of $2.46 million a year for 5 years at 12%. 15-17 ROE Cost of Equity Peer Group ROE Software Firm 20.50% 13.60% 16.00% Auto Firm 12.50% 14.70% 10.00%



Forecast ROE 22.00% 10.50%



a. The software firm did better than its required rate of return, whereas the auto firm lagged its required return. b. The software firm did better than its peer group, as did the auto firm. c. The software firm did less well than the market expected it to, whereas the auto firm did better. 15-18 Year 1991 1992 1993 1994 1995



Net Income 230 211 258 320 343



BV of Equity 576 773 1,001 1,260 1,480



ROE 39.93% 27.30% 25.77% 25.40% 23.18%



a. Cost of Equity = 7% + 1.45 (5.5%) = 14.98% The Gap's investments, on average, were good investments since the ROE > Cost of Equity.



b. Yes. The trend downwards in the average ROE suggests that the marginal projects were not as attractive. It might be a better indicator for future returns. c. If the market was anticipating a ROE of 28%, I would argue that the Gap disappointed some of these investors. In the years of the disappointments (1992 and 1993 especially) I would expect stock prices to go down. d. No. It would suggest that the blame for the lower ROE should not be put solely at the door of management. 15-19 a. Firm Chrysler Ford GM



ROE 14.00% 16.00% 11.50%



Cost of Equity 14.60% 14.05% 14.33%



Differential -0.60% 1.95% -2.83%



b. I would conclude that Ford picked the best projects and GM the worst. c. The return on equity is a flawed measure because its focuses on accounting income instead of cash flows and also reflects all projects taken by the company, rather than just the most recent ones. Furthermore, the book value of equity can be affected by actions such as buy backs.



15-20 Return on Capital = EBIT (1-t)/ BV of Debt & Equity = 175 (1-.36)/(750+38) = 14.21% Cost of Equity = 7% + 1.25 (5.5%) = 13.88% Cost of Capital = 13.88% (2,400/(2,400+38) + 8% (1-.36)(38/(2,400+38)) = 13.74% Since the return on capital exceeds the cost of capital, the projects made excess returns. 15-21 Year 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995



Forecast CF -1,500 100 150 200 250 275 300 325 350 350



Actual CF -2,200 -150 50 100 150 100 175 200 200 175



PV at 12% $(1,500.00) $89.29 $119.58 $142.36 $158.88 $156.04 $151.99 $147.01 $141.36 $126.21



PV of actual at 11.5% $(2,200.00) $(134.53) $40.22 $72.14 $97.05 $58.03 $91.07 $93.35 $83.72 $65.70



a. NPV of Project using forecast CF and 12% discount rate = ($267.28)



b. NPV of Project using actual CF and 11.5% discount rate = $(1,733.3) c. PV of continuing the project = 175/.115 = $1521.74 Salvage Value of Project today = $1,500.00 . Continue the project. 15-22 Year 1 2 3 4 5



Expected CF $10.00 $12.50 $15.00 $17.50 $120.00



PV $8.93 $9.96 $10.68 $11.12 $68.09



Present Value of Cash Flows = $108.78 a. The division is worth $108.78 million. b. Folly should accept an offer of $150 million, since it is greater than the value of the division to Folly.



Chapter 16 16-1 Income bonds do share some characteristics with preferred stock. The primary difference is that interest paid on income bonds is tax deductible while preferred dividends are not. Income bondholders also have prior claims on the assets, if the firm goes bankrupt. In calculating cost of capital, the primary difference again will be that the cost of income bonds will be lower, because of the tax savings. 16-2 Commodity bonds are different from straight bonds because the interest payments on these bonds are not fixed but vary with the price of the commodity to which they are linked. There is more risk, therefore, to the holder of these bonds. It is different from equity since the cash flows are constrained. Even if the commodity's price does go up, the payments on the commodity bond will go up only by the defined amount, whereas equity investors have no upside limit. Commodity bondholders also have prior claims on the assets of the firm if the firm goes bankrupt. I would treat commodity bonds as debt, but recognize that it is also debt that creates less bankruptcy risk if the firm gets into trouble due to commodity price movements. 16-3 The first characteristic - a fixed dividend and a fixed life - is a characteristic of debt, as is the last one - no voting rights. The other two - no tax deductions and secondary claims on the assets - make it more like equity. In fact, this security looks a lot like preferred stock, and I would treat it as such. 16-4 Value of Straight Preferred Stock portion of Convertible = 6/.09 = $66.67 ! Perpetual Life Value of Conversion Portion = $105 - $66.67 = $38.33 16-5 The convertible bond is a 10-year bond with a face value of $1000 and a coupon rate of 5%. If it yielded the same rate as the straight bond, i.e. 8%, its price would be equal to 25 1 1000 (1 − )+ = 79615 . , assuming semi-annual coupons. Hence, the equity 20 .04 104 . 104 . 20 component of the convertible can be estimated as 1100 - 796.15 = 303.85. The total equity component of the firm’s asset value = 50(1 m.) + 303.85(20000) = $56.077m. The debt component = $25m. + 796.15(20000) = 40.923m. Hence, the debt ratio = 40.923/(40.923 + 56.077) = 42.19% 16-6 Value of Equity = 50,000 * $100 + 100,000 * $90 = $14,000,000 Value of Debt = $5 million



Debt Ratio = 5/(5+14) = 26.32% Since the debt was taken on recently, it is assumed that the book value of debt is equal to market value. 16-7 There are two factors. One is that small high growth companies do not have substantial current cash flows. Convertible bonds, by keeping the interest expense low, allow these companies to borrow. The second factor is that small high growth companies tend to be volatile. This volatility makes the conversion option more valuable to investors, and reduces the interest expense on the debt further. 16-8 Not necessarily. The coupon rate is lower on convertible debt but it also includes a valuable conversion option. I would value the conversion option before I concluded that convertible debt was cheaper. 16-9 Value of Common Stock = 1 million * 50 = $50 million Value of Warrants = 200,000 * $12 = $2.4 million Value of Straight Debt = $250 million Value of Straight Debt portion of Convertible Debt = 10,000 *(60*(PVA,9%,10)+1000/1.0910) = $8.075 million Value of Conversion Option (Equity) = 10,000 * 1000 - $8.075 million = $1,925,000 Value of Debt = $250 + $8.075 = $258.075 million Value of Equity = $50 + $2.4 + $1.925 million = $54.325 million Debt Ratio = 258.075/(258.075+54.325) = 82.61% 16-10 While venture capitalists may demand a disproportionate share of the ownership, this may reflect the higher risk that they face. Furthermore, many of these firms would not have been able to raise needed funds if venture capitalists had been unwilling to step in and provide it. 16-11 Bank debt may be preferable for those companies which have substantial private information on their riskiness (or lack of it). While they may not be willing to reveal this information to bond markets (where even competitors could observe it), they may be willing to reveal it to a bank (where there is a greater chance of confidentiality). 16-12 I do not think so. The fixed claims that preferred stockholders have make them more like debt. If the preferred stock is cumulative, I would treat it more like debt. 16-13 Interest is tax deductible, whereas preferred dividends are not. This statement is generally true, at least for firms paying taxes.



Chapter 17 17-1 a. The cost of internal equity = 6.5 + 1.2(6) = 14.3% b. The cost of external equity = (100/95)(14.3) = 15.0526% 17-2 a. If the current owners give up 30% of the firm, they will be left with (0.7)(120) = $84m. Otherwise, they have $80m. Hence, they are better off taking the venture capital, assuming that they cannot do better. b. The breakeven percentage would be x, where x solves 120x = 80, or x = 2/3; i.e. the owners should be willing to give up no more than 33% of the firm. 17-3 We assume that Office Helpers is choosing to go public instead of using venture capital. Furthermore, we assume that the market valuation of $120 will hold even with the IPO. Finally, let us assume that $20 million need to be raised. Now, if the target price is $10, which represents an underpricing of 20%, the true value of the shares would be 10/.8 = $12.5 per share. At this price, the firm would have to issue 20/10 or 2 million shares. Since the 2 million shares will represent a value of $25 million, the total number of shares outstanding would be 2(120/25) = 9.6 million shares. Of this, the existing shareholders would get 7.6 million shares, representing a value of (7.6/9.6)120 = $95m.; the public shareholders would get (2/9.6)120 = $25m. for which they would have paid 2(10) = $20m., or an undervaluation of 5/25 or 20%. 17-4 a. The exit value will be 50(15) = $750m. b. The discounted terminal value is 750/1.354 = $225.80m. c. You would ask for at least 75/225.80 or 33% of the firm. 17-5 a. The expected return using the CAPM is 6.5 + 1.1(6) = 13.1% b. Venture capitalists typically have to invest a large portion of their portfolio in a single firm; hence there is a lot of diversifiable risk that they would have to hold. Furthermore, firms requiring venture capital would normally be riskier than other firms in the industry. 17-6 The loss to the existing shareholders is 50($18) = $900m. The main people gaining from the underpricing are the investors that are able to buy the stock at the issue price. 17-7 I would agree with this statement. I would test it empirically by looking at the extent of underpricing for firms of different sizes. I would also look at the degree of underpricing of well-known firms that decide to go in for an IPO.



17-8 a. Since you are a small firm, you should consider the reputation of the investment banker. A more reputable investment banker may be able to attract wary investors into the offering. If you are a high technology or biotechnology firm, where technical knowledge may be essential in the valuation process, you should pick an investment banker with some experience with similar issues. b. If the issue is fairly priced, 40% of the firm (20/50). c. If the investment banker underprices the issue, you will have to sell Value of Securities Sold = $20/.9 = $22.22 As % of Overall Firm Value = 22.22/50 = 44.44% d. You would have to sell roughly 2 million shares: ($50 million/2 million = $25) 17-9 a. Number of shares you would need to sell in rights offering = $100 mil/$25 = 4 million Number of shares outstanding = 10 million You would need 5 rights to buy two shares. b. Ex-rights price = (50*10+25*4)/14 = $42.86 c. Value per right = Pre-rights price - Ex-rights price = $50 - $42.86 = $7.14 d. If the price of the right were higher than $7.14, I would sell my rights at the higher price and keep the difference as excess return. The stock price after the rights issue and the cash will yield me more than what I paid for the stock which was $50. 17-10 a. Expected Stock Price = (1 million * $15 + 500,000 * $10)/1.5 million = $13.33 b. Price per Right = $15 - $13.33 = $1.67 c. No, because I will own more shares after the issue. 17-11 a. The current capital is $15(1 million shares) = $15million. Additional capital to be raised is $10(0.5 million shares) = $5 million. Hence, net income after the issue will be $1 million(20/15) = $1.33 million. Hence EPS would be 1.33/1.5 = 88.67 cents per share. b. Earnings per share under this alternate scenario would be 1.33/1.33 = $1 per share c. No, if I have availed myself of the rights issue; in this case, I would have the same proportional ownership of the firm. Even if I had sold the right, I would have been compensated for the lost value.



Chapter 18 18-1 a. Annual tax savings from debt = $ 40 million * .09 * .35 = $1.26 b. PV of Savings assuming savings are permanent = $40 million * .35 = $14.00 c. PV of Savings assuming savings occur for 10 years = $1.26 (PVA,9%,10) = $8.09 d. PV of Savings will increase If savings are permanent = 1.26/.07 = $18.00 If savings are for 10 years = $1.26 (PVA,7%,10) = $8.85 18-2 a. After-tax interest rate = 10% (1-.45) = 5.50% b. If only half the interest is allowed = 10% (1-.225) = 7.75% c. Yes. The tax savings will be much lower since the tax savings will not occur until three years from now. The after-tax interest rate will therefore be the same as the pre-tax rate (10%) for the first three years. 18-3 a. Ignoring the net operating loss, PV of Tax Savings = $5 billion (.36) = $1.8 billion b. Yes. The net operating loss will mean that this tax savings will not occur for a while. For instance, if it will be 5 years before Westinghouse will have enough taxable income to claim the interest deduction, this $ 1.8 billion should be discounted back 5 years to arrive at the present value. 18-4 a. False. There may be non-discretionary capital expenditures/working capital needs that drain cash flows. b. False. Capital expenditures may be discretionary. c. Partially true. The commitment to pay dividends is a much weaker one than the one to pay interest expenses. d. True. e. False. This is true only if management is not concerned about wealth maximization. 18-5 a. Moderate. The low leverage may provide an opening.



b. Moderate to High. The poor projects and the low leverage may make them susceptible; the poor earnings may act as impediment. c. Low. d. Low. e. Highest. 18-6 a. Cost of Equity = 9% + 6% = 15% Since it is an all-equity financed firm, the cost of capital is equal to the cost of equity. b. Value of Debt 2500,000 5000,000 7500,000 8000,000 9000,000 10,000,000 12,500,000



Increase in Debt 2,500,000 2,500,000 2,500,000 500,000 1000,000 1000,000 2,500,000



Marginal Tax Benefits 1,000,000 1,000,000 1,000,000 200,000 400,000 400,000 1,000,000



Marginal Exp. Bankruptcy Cost 0 640,000 1,000,000 760,000 1,200,000 600,000 1,400,000



Every marginal increment past $7.5 million has expected cost > expected tax benefits! Optimal debt is between $ 5 million and $ 7.5 million. c. Value of Firm at Optimal Capital Structure = Current Firm Value + Sum of Marginal Tax Benefits - Sum of marginal bankruptcy costs = $13,360,000 18-7 That is not true. Due to the agency conflicts between stockholders and bondholders, bondholders charge higher interest rates or write in much stronger covenants, either of which impose real costs on the firm. 18-8 The second firm should borrow more because 1. It has lower bankruptcy costs due to more predictable cash flows. 2. It does not have as much of a need for flexibility because its future needs are known. 18-9 That is also not true. There is a cost to maintaining flexibility - opportunity costs associated with maintaining excess debt capacity and large cash balances. These costs may outweigh the benefits for some firms, especially those with mediocre investment prospects.



18-10 a. In the Miller-Modigliani world with no taxes, the value of the firm will be $ 100 million no matter what the debt ratio. b. The cost of capital will always be 11%. c. With taxes, the value of the firm will increase as the debt is increased (because of the tax benefits of debt) and the cost of capital will go down (due to the interest tax savings again). 18-11 Of $1 paid to bondholders from corporate before-tax income, the bondholder gets (1-0.4) = 60 cents. Of the same dollar paid to equityholders, the equity holder gets (1-0.3)(1-0.2) = 56 cents. Hence debt does have a tax advantage. If a firm with no debt and a market value of $100 million borrowed $50 million in this world, it would obtain a benefit of 1-0.56/0.6 = 1/16 of the amount issued, or 50/16 = $3.33 million. Hence the firm value would be 100 + 50 + 3 = $153million. 18-12 The tax rate on equity would have to be t, where t solves (1-0.3)(1-t) = 1-0.4, i.e. 1-t = (10.4)/(1-0.3) = t = 14.286% 18-13 a. The past policy of not using debt can be justified by noting that returns on projects were high (increasing the need for flexibility) and that earnings in the future were likely to be volatile (because of the growth). b. Given that returns on projects are declining, I would argue for a greater use for debt. 18-14 When stockholders take on riskier projects than bondholders anticipated, or take on additional leverage (especially more senior debt) or increase dividends, they increase the riskiness of the firm from the perspective of bondholders. To the extent that bondholders did not protect themselves or anticipate these actions, they will lose wealth to stockholders. 18-15 Bond covenants have a real cost to firms because they reduce their flexibility. These covennants might prevent firms from taking good projects (if the covenants restrict investment policy), repurchasing stock or taking fresh debt for new projects. 18-16 a. Financial flexibility is higher with low leverage in several ways: one, the firm can use retained earnings for whatever purposes it chooses: it is not forced to pay out funds as debt service. Also, with low leverage and high debt capacity, the firm can tap into this



debt capacity if funds are urgently needed. Finally, there are likely to be fewer covenants to restrict the firm. b. The tradeoff is flexibility versus the tax advantages of debt and the discipline enforced by debt on wayward managers. 18-17 a. An electric utility is regulated (reducing agency costs), has stable and predictable cash flows (reducing bankruptcy needs), and knows its future investment needs with some precision (reducing the need for flexibility). All of these factors will increase its capacity to carry debt. b. Yes. Both the regulation and the monopoly characteristics reduce the agency costs and bankruptcy costs, increasing debt capacity. 18-18 I would expect a decline in the optimal debt ratios of firms because the tax benefit of borrowing is significantly lower. If the tax deductibility of interest were removed, I would expect a similar effect. 18-19 I would expect the debt ratios of large firms to increase because governments will then bear a portion of the bankruptcy costs. 18-20 This is true if a. there are no taxes, b. markets are frictionless and there are no transactions costs, and c. if there are no direct or indirect bankruptcy costs. If debt is irrelevant, changing the debt ratio leaves the cost of capital unchanged 18-21 I would expect strong firms to issue straight debt and financially weak firms to issue preferred or convertible preferred. 18-22 Private firms are much more exposed to bankruptcy risk and have much less access to external capital (leading to an increased need for flexibility). I would therefore expect them to use debt less. 18-23 The fact that the stock price goes to zero in a bankruptcy is not caused by the bankruptcy but by the actions that the firm has taken in the years prior that reduced cash flows and value. In other words, it is not caused by the bankruptcy itself and should not be viewed as a cost occurring as a consequence of it. 18-24 The direct cost of bankruptcy usually refers to the legal and other deadweight costs that drain assets away from the legitimate claim holders in the firm. The indirect costs refer to



the costs associated with the perception that you might be in financial trouble - lost sales, employee defections, less generous supplier credit etc. These costs are likely to be largest for firms that manufacture products that have a long life span and need parts/service. 18-25 It is in the interests of incumbent managers to keep leverage low. By doing so they minimize the chances that the firm will go bankrupt (which might affect their personal value) substantially and they also reduce the oversight that might come with higher debt ratios. Thus, you would expect firms to be underlevered if stockholders do not have much power. 18-26 This is not true. While debt is always cheaper than equity, taking on more debt will make you a riskier firm - this, in turn, will push up the costs of both debt and equity. This negative effect may offset the positive effect of replacing more expensive equity with less expensive debt. 18-27 High growth cellular firms often have significant needs for funds for long term infrastructure investments. Debt is usually used for these investments. Banks are willing to lend on these investments because the cellular firms have licenses or other exclusive rights that will allow them to generate cash flows in the future. Brand name companies value flexibility and tend to borrow less than they can afford to. 18-28 This conclusion is not necessarily justified. Steel companies in the United States tend to be mature firms, with little in terms of expected growth or need for financial flexibility. A steel company with higher growth potential and greater uncertainty about the future should borrow substantially less. In addition, firms in emerging markets can lose access to capital markets very quickly, making the need for financial flexibility even larger



Chapter 19 19-1 (a) Book Value Debt/Equity Ratio = 2,500/2,500 = 100% Market Value of Equity = 50 * 80 = 4,000 Market Value of Debt = .80 * 2500 = 2,000 Debt/Equity Ratio in market value terms = 2,000/4,000 = 50.00% (b) Book Value Debt/(Debt + Equity) = 2,500/(2,500 + 2,500) = 50% Market Value Debt/(Debt + Equity) = 2,000/(2,000+4,000) = 33.33% (c) After-tax Cost of Debt = 12% (1-0.4) = 7.20% (d) Cost of Equity = 8% + 1.2 (5.5%) = 14.60% (e) Cost of Capital = 14.60% (4,000/6,000) + 7.20% (2,000/6,000) = 12.13% 19-2 (a) To assess this project from the equity investors' standpoint, we estimate cash flows to equity and the cost of equity. Initial Equity Investment in Project = 0.6667 (100 million) = $66.67 million Cash Flows to Equity = Net Income + Depreciation = $9.60 million + $5 million = $14.60 million NPV of CF to Equity = 14.60/.1460 - 66.67 = $33.33 million (b) From the firm's standpoint, the cash flows to the firm have to be estimated. Initial Investment in Project = $ 100 million Cash Flows to Firm = EBIT (1 - tax rate) + Depreciation = $20 million (1-0.4) + $5 million = $17 million NPV of CF to Firm = $17/.1213 million - $100 million = $40.15 million (c) The cost of equity should be used as the discount rate if the cash flows being discounted are cash flows to equity. (d) The cost of capital should be used as the discount rate if the cash flows being discounted are cash flows to the firm. (e) Even if this project is financed entirely with debt, it should be analyzed using the same costs of equity and capital as the analysis above.



19-3 (a), (b) and (c) Unlevered Beta = Levered Beta/(1+(1-t)(D/E)) = 1.2/(1+0.6*0.5) = 0.92 D/E Ratio



Beta



Cost of Equity



Cost of Debt



WACC



Option 1 Option 2 Option 3



20.00% 100.00% 500.00%



1.03 1.48 3.69



13.69% 16.12% 28.31%



6.60% 7.80% 10.80%



12.51% 11.96% 13.72%



(d)



Option 1 Option 2 Option 3



∆ Firm Value ($180) $86 ($693)



New Firm Value $5,820 $6,086 $5,307



Debt $1,000 $3,000 $5,000



Equity $4,820 $3,086 $307



Stock Price $75.68 $81.72 $66.14



Note: The change in firm value will mean that the debt ratios computed above will also change. (e) From a cost of capital standpoint, option 2 is the best one. (f) If Rubbermaid's income is more volatile, the firm should be more cautious in adding debt. (g) If the new debt or equity is used to take projects, the analysis would change for three reasons: (1) the projects may have a different risk profile than the firm's risk profile. (2) the NPV of the projects has to be added to the value change calculated. (3) the firm value itself will increase as the new debt and equity is issued. (h) I would factor in the firm's need for flexibility into the analysis - the greater the need for flexibility the less likely it is that I would add on debt. Further, I would look at how responsive managers are to stockholders; if they are not, I would be more likely to add debt. (i) The higher rating in option 1 lowers the cost of debt, but it is accomplished by replacing debt with more expensive equity. 19-4 (a) Intuitively, I would expect Rubbermaid to have a higher debt ratio than its competitors because: (1) its earnings are less volatile than those of its competitors (2) it has higher cash flows as a percent of firm value than its competitors. (3) it has a higher tax rate than its competitors (4) it has a lower need for flexibility; it has lower R& D expenses. (b) Plugging in the values into the regression, Predicted Debt/Equity Ratio = .10 -.5 (.2) + 2.0 (.25) + .4 (.4) + 2.5 (.02) = 71.00% 19-5



(a & b) The current D/E ratio = 200/500 = 0.4, and a debt to capital ratio of 0.2857. The cost of capital = (1-0.2857)(8+1.5(5.5)) + (0.2857)(1-0.46)(11) = 13.30%. The unlevered beta becomes 1.5/(1+(1-0.46)(0.4)) = 1.234. With the new borrowing, the beta becomes 1.234(1+(1-0.46)(0.6)) = 1.634, and the D/E ratio becomes 0.6; the leverage ratio = 0.375. The new cost of capital becomes (0.625)(8+1.634(5.5)) + (0.375)(1-0.46)(12.5) = 13.15%. Since the cost of capital drops, you should go ahead with the borrowing, assuming that the new funds are invested in similar projects as the existing firm. (c). At this capital structure, the firm would change in value by (200+500)(0.0015/0.1315) = $7.984 million Hence the price per share increases to $50 + $7.984 million/10 million = $50.8. (d). If we now assume that these funds can be invested in a new project with before-tax income of $20m. a year (but with similar risk), the after-tax flows are 10.8m per year. The NPV of this investment would be 10.8/.1315 - 100 = -17.17m. Hence the project is not desirable. (e) If the flows in (5) are certain, then we discount them at the riskfree rate of 8%. Hence the NPV of the project = 10.8/.08 - 100 = $35.0. Hence the project would be acceptable.



19-6 (a) First, we calculate the cost of capital at different levels of debt Add’l Debt Current 500,000 1,000,000 1,500,000 2,000,000



Beta 1.15 1.30 1.45 1.60 1.75



Cost of Equity 12.33% 13.15% 13.98% 14.80% 15.63%



Rating BBB BB B BC



Cost of Debt 6.00% 6.30% 6.90% 8.10% 9.00%



Cost of Capital 11.06% 10.87% Optimal 10.94% 11.45% 11.94%



Unlevered Beta = 1.15/(1+0.6*(500/2000)) = 1.00 This assumes that the new debt will not be used to buy back stock. (b) Effect of moving to the optimal on the Stock Price Increase in Firm Value = 2500000 (.1106 - .1087)/.1087 = $43,698 Increase in Stock Price = $ 43,698/100000 = $0.44 (c) See above. (d)After-tax Cash Flow to Firm from Project = EBIT (1-t) + Depreciation = $ 600,000 (1-0.4) + $ 100,000 = $460,000 NPV of Project = 460000/.1087 - $ 3,000,000 = $1,231,831 19-7



(a) Optimal Debt Ratio Debt Ratio 0% 10% 20% 30% 40% 50% 60% 70% 80% 90%



Beta 1.50 1.60 1.73 1.89 2.10 2.40 2.85 3.60 5.10 9.60



Cost of Equity 17.25% 17.80% 18.49% 19.37% 20.55% 22.20% 24.68% 28.80% 37.05% 61.80%



AT Cost of Debt 6.00% 6.30% 6.60% 7.20% 7.80% 8.40% 9.60% 10.80% 12.00% 15.00%



Cost of Capital 17.25% 16.65% 16.11% 15.72% 15.45% 15.30% Optimal 15.63% 16.20% 17.01% 19.68%



The optimal debt ratio is 50%. (b) Change in Firm Value = 20,000,000 (.1725-.1530)/.1530 = $2,549,020 Increase in Stock Price from going to optimal debt ratio = $2.55 New Stock Price = $ 22.55 19-8 (a) Current Cost of Equity = 8% + 1.06 (5.5%) = 13.83% Current Cost of Debt = 10% (1-0.4) = 6.00% Current Cost of Capital = 13.83% (250/275) + 6.00% (25/275) = 13.12% (b) If the firm borrows $100 million and buys back $100 million of stock New Debt/Equity Ratio = 125/150 = 0.833333333 Unlevered Beta = 1.06/(1+0.6*.10) = 1.00 New Beta = 1 (1 + 0.6*0.8333) = 1.50 Cost of Equity = 8% + 1.50 (5.5%) = 16.25% Cost of Capital = 16.25% (150/275) + 13% (1-.4) (125/275) = 12.41% 19-9 (a) Current Cost of Equity = 7% + 1.12 (5.5%) = 13.16% (b) Current pre-tax Cost of Debt = Interest Expense/Book Debt = 10/100 = 10% After-tax Cost of Debt = 10% (1-.4) = 6% [The book interest rate can be used since the bonds are trading at par.] (c) Current Cost of Capital = 13.16% (500/600) + 6% (100/600) = 11.97% (d) . With the swap, the value of equity drops to 150. The value of debt rises to 450. The unlevered beta = 1.12/(1 + 0.6(1/5)) = 1; the new levered beta = 1(1+(10.2963)(450/150)) = 3.11. (Note that the tax rate used is the effective tax rate of 29.63%). The new cost of equity = .07 + 3.11(0.055) = 24.11%



e. The annual interest payments would be 450(.15) = 67.50. However, the EBIT is only 50. Hence the effective tax rate will have to be adjusted to (50/67.5)(0.4) = 0.2963. f. The WACC = (150/600)24.11 + (450/600)(1-0.2963)(15) = 13.94%. 19-10 (a) Current Cost of Equity = 6% + 1.25 (5.5%) = 12.88% (b) Current After-tax Cost of Debt = 11% (1-0.4) = 6.60% (c) Current Cost of Capital = 12.88% (1800/2700) + 6.60% (900/2700) = 10.58% [Market Value of Equity = PE * Net Income = 9 * 200 = 1,800; Market Value of Debt = 0.9* 1,000 = 900] (d) After the action, New Equity = 2000 New Debt = 700 Unlevered Beta = 1.25/(1+0.6*(900/1800)) = 0.9615 New Levered Beta = 0.9615 (1+0.6*(700/2000)) = 1.163 New Cost of Equity = 6% + 1.163(5.5%) = 12.40% (e) New WACC = 12.40% (2000/2700) + 10% (1-.4) (700/2700) = 10.74% (f) Change in Value of Firm = 2700 (.1058-.1074)/.1074 = ($39.66) New Firm Value = $ 2700 - $ 39.66 = $2,660.34 19-11 a. Market Value of Equity = 40 million * $ 20 = 800 Cost of Equity = 8% + 1.15 (5.5%) = 14.33% Cost of Capital = 14.33% (0.8) + 10% (1-.4) (0.2) = 12.66% b. If the firm borrows $ 200 million and buys back stock, Equity will drop to $ 600 million New Debt/Equity Ratio = 400/600 = 0.67 Unlevered Beta = 1.15 / (1 + 0.6*0.25) = 1.00 New Beta = 1.00 (1+0.6*0.67) = 1.40 New Cost of Equity = 8% + 1.40 (5.5%) = 15.70% New Cost of Capital = 15.70% (0.6) + 11% (1-0.4) (0.4) = 12.06% c. Increase in firm value from moving to optimal = (0.1266-0.1206)(1000)/.1206 = $49.75 Increase in Stock Price = $ 49.75/40 = $1.24 d. The firm currently pays dividends of $1 per share. An increase to $2 per share per year will change equity value to 800(1.1266) - 2(40) = $821.28m., assuming that the required rate of return on equity does not change. This assumes that the market continues to expect a rate of return of 12.66%, although the expected change in leverage may increase



it. If the new capital expenditure is financed with debt, the amount of debt will go up to $350m. Hence the debt/equity ratio will equal 350/821.28 = 0.426. 19-12 a. Current Value of Equity = $ 700 million Current Value of Convertible Debt = $500 million. To calculate the straight debt portion of this convertible debt, we estimate the market value of a straight bond with a coupon rate of 8% and a maturity of 10 years, using a market interest rate of 10%. Value of Straight Bond, coupon rate of 8%, maturity of 10 years = $877 million (using annual coupons) Value of Straight Bond portion of Convertible Debt = $877 * 500,000 = $438.5 million Value of Equity Portion of Convertible Debt = $500 - $438.5 = $61.5 million Current Debt/Equity Ratio = 438.5/(700+61.5) = 57.58% b. Cost of Equity = 6% + 1.2 (5.5% ) = 12.60% Cost of Capital = 12.60% (761.5/12,00) + 10% (1-.4) (438.5/1,200) = 10.19% c. If $ 250 million is borrowed to buy back stock, pay dividends and take a project Equity = $ 761.5 - $ 200 + $ 25 = 586.5. (Note the NPV is accrues to equity.) Debt = 438.5 + 250 = 688.5 New Debt/Equity Ratio = 688.5/586.5 = 117.39% Unlevered Beta = 1.2/(1+0.6*(.5758)) = 0.89 New Beta = 0.89 (1+0.6*(1.1739)) = 1.52 New Cost of Equity = 6% + 1.52*(5.5%) = 14.36% d. New Cost of Capital = 14.36% (586.5/1275) + 11% (1-0.4) (688.5/1275) = 10.17% e. Change in Firm Value from change in WACC = (.1019-.1017) 1,200/.1017 = $2.36 Increase from taking project with NPV of $ 25 million = $25 Net Effect of Restructuring = 2.36 + 25 = $ 27.36 million. New Firm Value after the borrowing = 1200 + 50 + 27.36 = $ 1277.36 million 19-13 Current Market Value of Equity = 27.5 million * $ 25 = $687.50 T-Bond Rate = 7% Current Debt outstanding = $25.00 Current Debt/Equity Ratio = 25/687.5 = 3.64% Unlevered Beta = 0.70/(1+0.65*0.0364) = 0.6838208 Return on Capital = EBIT (1-t)/(BV of Debt + Equity) = 63.3 (1-.35) / (25 + 200) = 18.29% Return on Equity = ROC + D/E (ROC - Interest Rate on Debt (1-t)) a, b and c. Cost of Equity, ROE and Differential Return at each level of Debt Debt Ratio



D/E Ratio



Beta



Cost of Equity



Interest Rate ROE



ROE COE



0% 10% 20% 30% 40% 50% 60% 70% 80% 90%



0.00% 11.11% 25.00% 42.86% 66.67% 100.00% 150.00% 233.33% 400.00% 900.00%



0.68 0.73 0.79 0.87 0.98 1.13 1.35 1.72 2.46 4.68



10.76% 11.03% 11.37% 11.81% 12.39% 13.21% 14.43% 16.47% 20.54% 32.76%



6.70% 7.00% 7.50% 8.00% 8.50% 9.00% 10.00% 11.00% 12.00% 15.00%



18.29% 19.81% 21.64% 23.90% 26.79% 30.72% 35.97% 44.27% 60.23% 95.12%



7.53% 8.78% 10.27% 12.09% 14.40% 17.52% 21.54% 27.81% 39.69% 62.35%



The differential return is maximized at 90% debt. d. Value of the firm might not be maximized at 90% debt, because the focus of this approach is to maximize equity returns. To the degree that this can be accomplished by expropriating wealth from bondholders or by increasing risk to very high levels, this may not maximize firm value. It is also based upon the presumption that the ROC will be unaffected by the changes in rating that accompany the higher debt ratio. 19-14 a. Cost of Equity = 6.50% + 1.47 (5.5%) = 14.59% Cost of Capital = 14.59% (24.27/(24.27+ 2.8)) + 6.8% (1-0.4) (2.8/(24.27+2.8)) = 13.50% b. If Pfizer moves to a 30% debt ratio, New debt/equity ratio = 30/70 = 42.86% Unlevered Beta = 1.47/(1+0.6*(2.8/24.27)) = 1.37 New Beta = 1.37 (1+0.6*0.4286) = 1.72 New Cost of Equity = 6.5% + 1.72 (5.5%) = 15.96% New Cost of Capital = 15.96% (0.7) + 8.5% (1-.4) (0.3) = 12.70% c. If the savings grow at 6% a year in perpetuity, the change in firm value can be computed as follows : Savings each year = (.1350-.1270) (24.27 + 2.8) = $ 216.56 million PV of Savings with 6% growth = (216.56*1.06)/(.127-.06) = $3,426 million Increase in Stock Price = 3,426/24,270 = 14.12%! Stock Price will increase by 14.12% d. The need for R& D increases the need for flexibility; therefore, Pfizer may not go to this higher optimal debt ratio, the cost of capital notwithstanding. 19-15 a. Estimate of Market Value of Debt Present Value of Interest Expenses ($ 55 million) and book value ($ 664 million) at the cost of debt of 7.5%. Estimated Market Value of Debt = $700 ! Estimated market value is $ 700 million



Market Value of Equity = 173 * $ 30.75 = $5,320 b. Cost of Equity = 6.50% + 1.17 (5.5%) = 12.94% Cost of Capital = 12.94% (5320/(5320+700)) + 7.5% (1-.36)(700/(5320+700)) = 11.99% c. Increase in value per share = $1.25 Total Increase in firm value = 173 * 1.25 = $216 (5320+700) (.1199-x)/x = 216.25 Solving for x, x = (6020*.1199)/(6020+216.25) = 11.57% The cost of capital at the optimal is 11.57%. 19-16 a. Cost of Equity at current debt level = 6.5% + 0.75 (5.5%) = 10.63% Return on Capital = 372 (1-.36)/(210 + 1250) = 16.31% Return on Equity = ROC + D/E (ROC - i (1-t)) = 16.31% + .05 (16.31% - 6.8%(1-.36)) = 16.91% This analysis could also have been done with book value D/E ratios Return Differential = 16.91% - 10.63% = 6.28% b. If the debt ratio goes up to 30%, Unlevered Beta = 0.75/(1+(1-.36)(.05)) = 0.73 New Beta = 0.73 (1+(1-.36) (30/70)) = 0.93 New Cost of Equity = 6.5% + 0.93 (5.55) = 11.62% New Return on Equity = 16.31% + (30/70) (16.31% - 8% (1-.36)) = 21.11% Return Differential = 21.11% - 11.62% = 9.49% 19-17 a. Unlevered Firm Value = Current Firm Value - Tax Savings + Exp. Bankruptcy Cost @ existing debt = (1760 + 527) - 527*0.36 + 2.3% of 0.30 (2287-527*.36) X = 2287 - 190 + (.023)(.3)(2287-190) = $2,111 b. At a debt ratio of 50%, New Levered Firm Value = $ 2,111 + (.36) (.5) (Levered Firm Value) - (.4661) (.30) (2,111) X = 2,111 + .18 X - (.4661) (.3) (2111) Solving for X, X = (2,111 - (.4661)(.3)(2,111))/(0.82) = $2,214.41 19-18 For simplicity, we assume that the debt ratios are computed on the unlevered firm value. Unlevered Firm Value = Current Firm Value - Tax Savings from Existing Debt + Exp. Bankruptcy Cost The current levered firm value = 985 + (40)46.25 = 2835m. The debt ratio is about 35%. Hence, we can estimate the probability of default to be about (12.2+32.5)/2 = 22.35%. We can now compute the expected bankruptcy cost as 0.2235(0.25)(2835); the tax



savings equal 0.3656(985) = 360.116. The unlevered firm value = 2835 – 0.3656 (985) + 0.2235 (.25) (2835) = $2,634 Debt Ratio Unlevered Tax Savings Expected Levered Firm Value on Debt Cost of Firm Value Bankruptcy 0% $2,634 $0 $2 $2,632 10% $2,634 $96 $2 $2,728 20% $2,634 $193 $9 $2,817 30% $2,634 $289 $80 $2,843 40% $2,634 $385 $214 $2,805 50% $2,634 $481 $307 $2,809 60% $2,634 $578 $428 $2,784 70% $2,634 $674 $527 $2,781 80% $2,634 $770 $527 $2,878 90% $2,634 $867 $659 $2,842



19-19 a. The optimal debt ratio is so high because Reebok has a high EBIT relative to firm value. EBIT/Firm Value = 420/3343 = 12.56% If one adds back depreciation to this return, it is quite clear that at existing levels, Reebok has substantial cash flows to meet any debt payments, which in turn is pushing up the optimal debt ratio. b. My primary concern with moving towards this optimal would lie in whether these operating cash flows are sustainable, given the volatility of the product market that Reebok serves. 19-20 a. Optimal with WACC Approach Debt Ratio 0% 10% 20% 30% 40% 50% 60% 70% 80% 90%



D/E Ratio 0% 11% 25% 43% 67% 100% 150% 233% 400% 900%



Beta 0.75 0.80 0.87 0.95 1.07 1.22 1.46 1.85 2.64 5.00



Cost of Equity 12.01% 12.29% 12.65% 13.12% 13.74% 14.60% 15.90% 18.07% 22.40% 35.39%



Cost of Debt 5.15% 5.15% 5.54% 5.75% 5.91% 6.54% 6.54% 7.48% 8.11% 8.74%



Unlevered Beta = 1.26/(1+(1-.37)(237/11*19.88)) = 0.75



Cost of Capital 12.01% 11.58% 11.23% 10.91% 10.61% 10.57% 10.28% Optimal 10.66% 10.97% 11.41%



b. Optimal with Return Differential Approach Debt Ratio 0% 10% 20% 30% 40% 50% 60% 70% 80% 90%



Cost of Equity 12.01% 12.29% 12.65% 13.12% 13.74% 14.60% 15.90% 18.07% 22.40% 35.39%



ROE 11.09% 11.63% 12.01% 12.32% 12.57% 12.60% 12.79% 12.57% 12.41% 12.20%



Differential -0.92% -0.67% -0.64% -0.80% -1.17% -2.00% -3.11% -5.50% -9.99% -23.20%



Optimal



Return on Assets = 44 (1-.37)/250 = 11.09% c. Differences in Optimal The two approaches provide different optimal debt ratios, since they are based upon different analyses. The WACC approach attempts to maximize firm value, given its assets. The return differential approach attempts to maximize the return differential to equity investors. 19-21 a. Current market value of equity = 12.2(210) = 2562. If we capitalize lease payments at the same rate as the debt, we get a present value of 150.0/0.1012 = 1482. This is a high estimate, since the actual life of the lease payments is probably lower. The market value of the debt itself is 3000m. Hence, the debt/equity ratio = (1482+3000)/2562 = 1.75, or a debt ratio of 0.6364. b. The cost of equity = .0612 + 1.26(0.055) = 0.1305. The WACC = (0.6364)(10.35)10.12% + (0.3636)13.05% = 8.93% 126 . = 05895 . c. The current beta = 1.26; the unlevered beta = . Hence the 1 + (1 − 035 . )175 . levered beta at a debt ratio of 30% = 0.5895(1+(1-0.35)(0.3/0.7) = 0.753; the cost of equity = .0612 + 0.753(.055) = 0.1026. The WACC = (0.3)(1-0.35)(.0812) + (0.7)(.1026) = 8.77%. The firm value at this optimum = (2562+1482+3000)[1+(.0893-.0877)/0.0877] = 7172,51 million. (which includes the capitalized value of lease payments). d. Yes, if 1995 operating income was depressed, the estimated bond rating is probably biased downwards. Hence, the true firm value is probably higher. 19-22 a. The market value of equity = 51b; the market value of debt = 1.5b. Hence the D/E ratio = 0.029; The current beta = 1.35; hence the cost of equity = 0.06 + 1.35(0.055) = 0.13425; The WACC = (.029/1.029)(1-.365)6.8% + (1/1.029)13.425% = 13.168%



b. If all debt is refinanced at the new rate, the interest expenses can be estimated as 0.16(0.7)(51+1.5) = 5.88b. Since EBIT is only 3.4b, it would not be possible to get the entire amount of the tax advantage to debt, because there is not enough income to deduct these interest payments. Hence we would use a marginal tax rate of (3.4/5.88)(36.5%) = 21.1% 135 . = 1326 . c. The unlevered beta = . Using the conventional method, the 1 + (1 − 0365 . )0029 . levered beta at 70% debt = 1.326(1+(1-0.365)(.7/0.3)) = 3.29. If the debt had a beta of 0.60, then we have a levered beta estimate of Levered Beta = Unlevered Beta (1+ (1-tax rate) (D/E)) – Beta of debt (1-t) (1 + D/E) = 1.326 (1+(1-.365) (.7/3)) – 0.6 (1-.365) (1 + .7/.3) = 2.40 (If you use the effective tax rate of 21.1%, both estimates would be higher. The second estimate is better, because it takes the actual riskiness of the debt into account. d. The cost of equity capital = 0.06 + 2.40(0.055) = %19.20% The after tax cost of debt = (1-.211)(16) = 12.624% The WACC = (0.7)(12.624) + (0.3)(19.20) = 14.60% e. Firm value will drop to (52.5)[1-(.1460-.13168)/.16463] = 47.91 billion f. It is not desirable to increase debt too much. 19-23 a. The expected bankruptcy cost = .0141(.30)(12.14+20.55) = 0.1383b. The tax advantage to debt = 12.14(0.36) = 4.37b. Hence the unlevered firm value = 12.14 + 20.55 + 0.1383 - 4.37 = 28.46b. b. Suppose the levered firm value at a debt ratio of 50% = x. Then, the expected bankruptcy cost = 0.023(.3)x. The tax benefit = (0.5)(0.36)x, assuming that the marginal tax rate would still be 36%. Then, we have the equation, x = 28.46 - 0.023(.3)x + (0.5)(0.36)x. Solving, we find x = $34.42b. c. Since the earnings will be more volatile, you’d expect the leverage ratio to be lower. 19-24 a. Estimated Market Value of Debt: Calculate present value of $ 80,000 for 5 years and $ 1 million at end of fifth year at 8.25%. PV of Debt = $990,084 Debt/Equity Ratio = 990,084/6,000,000 = 16.50% Unlevered Beta for comparable firms = 1.05/(1+0.6*.25) = 0.91 Beta based upon D/E ratio of 16.50% = 0.91(1+0.6*.165) = 1.00 Cost of Equity = 7% + 5.5% = 12.5% Cost of Capital = 12.5% (6000/6990) + 8.25% (1-.4)(990/6990) = 11.43%



b. New D/E Ratio = 1,990,084/6000000 = 0.331666667! Assumes debt is used to take projects New Beta = 0.91 (1+0.6*.33) = 1.09 New Cost of Equity = 7% + 1.09*(5.5%) = 13.00% New Cost of Capital = 13% (6000/7990) + 9% (1-.4)(1990/7990) = 11.11% Change in Firm Value = (0.1143-0.1111)(6990)/0.1111 = $201 New Firm Value = 6990 + 1000 + 201 = $8,191 c. Estimated Debt Ratio = 0.15+ 1.05 (500/6990) - 0.10 (1.00) = 12.51% d. These analyses are based upon the assumption that the only risk is market risk. For a private firm, all risk matters, since the owners of these firms may not be well diversified. 19-25 It is true that the return on equity can be increased by borrowing money, since the aftertax cost of debt is likely to be lower than the return on assets (which is currently equal to the return on equity) of 12.75%. Borrowing money will also increase the cost of equity, however. The net effect will determine whether leverage will increase firm value. If the business risk of the firm is high (a high unlevered beta), then the increase in the cost of equity may exceed the increase in return on equity.



Chapter 20 20-1 a. There are a number of ways in which BMD can increase its debt ratio 1. It can borrow $1.15 billion and buy back stock. 2. It can borrow $1.15 billion and pay special dividends. 3. It can borrow more than $1.15 billion and take projects over time, in which case its optimal dollar debt will be higher. For instance, if the money is borrowed now to take projects, the debt needed can be estimated approximately: X/(2,300+X) = 0.5, Solving for X, X = 2,300. b. From the viewpoint of the effect on equity, there is no difference between repurchasing stock and paying a special dividend. There may be a tax difference to the recipient, since dividends and capital gains are taxed differently. c. If BMD has a cash balance of $250 million, it can use this cash to buy back stock. BMD, therefore, needs to borrow only $1.025 billion to get to 50%. 20-2 a. Debt Equity D/(D+E) D/E



Current $100.00 $900.00 10.00% 11.11%



1 $100.00 $1,003.95 9.06% 9.96%



2 $100.00 $1,119.72 8.20% 8.93%



3 $100.00 $1,248.68 7.41% 8.01%



4 $100.00 $1,392.35 6.70% 7.18%



5 $100.00 $1,552.42 6.05% 6.44%



Net Income Dividends



$67.50 $13.50



$74.25 $14.85



$81.68 $16.34



$89.84 $17.97



$98.83 $19.77



$108.71 $21.74



Beta Expected Return Dividend Yield Exp. Price Appreciation



1.10 13.05% 1.50% 11.55%



1.09 13.01% 1.48% 11.53%



1.09 12.98% 1.46% 11.52%



1.08 12.94% 1.44% 11.51%



1.08 12.92% 1.42% 11.50%



1.07 12.89% 1.40% 11.49%



b. Debt Equity D/(D+E) D/E



Current 1 2 3 4 5 $ 100.00 $ 100.00 $ 100.00 $ 100.00 $ 100.00 $ 100.00 $ 900.00 $ 940.93 $ 978.71 $ 1,012.06 $ 1,039.43 $ 1,059.00 10.00% 9.61% 9.27% 8.99% 8.78% 8.63% 11.11% 10.63% 10.22% 9.88% 9.62% 9.44%



Net Income $ Dividends $



67.50 $ 27.00 $



74.25 $ 29.70 $



81.68 $ 32.67 $



89.84 $ 35.94 $



98.83 $ 39.53 $



108.71 43.48



Stock Buybacks



$



49.52 $



55.16 $



61.41 $



68.34 $



76.02



Beta Expected Return Dividend Yield Exp. Price Appr.



1.10 13.05%



1.10 13.03%



1.09 13.02%



1.09 13.01%



1.09 13.00%



1.09 12.99%



3.00%



3.16%



3.34%



3.55%



3.80%



4.11%



10.05%



9.88%



9.68%



9.46%



9.20%



8.89%



To estimate the stock bought back in year 1, estimate first the value of the equity at the end of year 1, which will be $ 900 (1.1005). Then take 5% of that number, since the buyback occurs at the end of the year. 20-3 The solution to this problem is similar to that of problem 2, except that dividends are constant in this case. a) If the existing policy of paying $ 50 million in dividends is continued. Current 1 2 3 4 5 Debt $ 5,000.00 $ 5,000.00 $ 5,000.00 $ 5,000.00 $ 5,000.00 $ 5,000.00 Equity $ 500.00 $ 518.00 $ 537.43 $ 558.40 $ 581.04 $ 605.48 D/(D+E) 90.91% 90.61% 90.29% 89.95% 89.59% 89.20% D/E 1000.00% 965.25% 930.35% 895.41% 860.52% 825.79% Dividends $ 50.00 $ 50.00 $ 50.00 $ 50.00 $ 50.00 $ 50.00 Beta 1.20 1.16 1.13 1.09 1.06 1.02 Expected 13.60% 13.40% 13.21% 13.01% 12.81% 12.61% Return Dividend 10.00% 9.65% 9.30% 8.95% 8.61% 8.26% Yield Exp. Price 3.60% 3.75% 3.90% 4.05% 4.21% 4.36% Appr. b. When dividends drop to zero, the debt ratio drops faster. However, starting from a ratio of 90.91%, it is necessary to adopt more drastic strategies such as buying back equity to reach the desired debt-equity ratio of 30%. Current 1 2 3 4 5 Debt $ 5,000.00 $ 5,000.00 $ 5,000.00 $ 5,000.00 $ 5,000.00 $ 5,000.00 Equity $ 500.00 $ 568.00 $ 641.40 $ 720.63 $ 806.16 $ 898.47 D/(D+E) 90.91% 89.80% 88.63% 87.40% 86.12% 84.77% D/E 1000.00% 880.28% 779.54% 693.83% 620.23% 556.50% Dividends $ $ $ $ $ $ Beta 1.20 1.08 0.97 0.89 0.81 0.74 Expected Return 13.60% 12.92% 12.35% 11.87% 11.45% 11.09% Div Yld 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% Exp. Price Appr. 13.60% 12.92% 12.35% 11.87% 11.45% 11.09%



The information on growth rates in operating income and depreciation could be used, if desired, to obtain a different estimate of the market value of equity. 20-4 a. Current Return on Capital = EBIT(1-t)/(BV:D+E) = 300 (1-.4) / (1,000 + 2,000) = 6.00% Current Cost of Equity = 7% + 1.30 (5.5%) = 14.15% Cost of Capital = 14.15% (4,000/5,000) + 8% (1-.4) (1,000/5,000) = 12.28% Given that the return on capital is less than the cost of capital, DGF Corporation should try to increase its debt ratio by buying back stock or paying dividends, unless it expects future projects to earn more than its expected cost of capital (11.28%) - i.e, 1% less than the current cost of capital. b. I would consider future investment opportunities and the volatility of operating income in making this decision. If I expect future projects to be better than existing projects, I would be more inclined toward recommending borrowing money / taking projects. 20-5 To advise TL Corporation on designing debt, I would need to get information on the types of assets/projects that they plan to finance with the debt. In particular, I would need to know the following: 1. Are the projects short-term or long-term? 2. What is the pattern of cash flows on these projects? 3. Are these cash flows stable or volatile? 4. What currency will these cash flows be in? 5. What other factors (economy, industry-specific facts) affect cash flows? 20-6 a. Given that the projects are long-term and require large initial investments, I would suggest long-term debt. b. Since the cash flows are in the local currencies, I would suggest that the debt also be in local currencies. c. Since future cash flows will depend upon the growth of the emerging markets, I would be more likely to use convertible debt.



20-7 Year



Equity



Debt



1985 1986 1987 1988 1989 1990 1991 1992 1993 1994



$1,825 $2,261 $2,390 $1,961 $2,260 $1,876 $2,010 $2,589 $3,210 $3,963



$436 $632 $795 $655 $836 $755 $795 $833 $649 $1,053



Firm Value $2,261 $2,893 $3,185 $2,616 $3,096 $2,631 $2,805 $3,422 $3,859 $5,016



Long Bond Rate 11.40% 9.00% 9.40% 9.70% 9.30% 9.30% 8.80% 8.10% 7.20% 8.00%



GNP Growth 6.44% 5.40% 6.90% 7.89% 7.23% 5.35% 2.88% 6.22% 5.34% 5.97%



Dollar 125.95 112.89 95.88 95.32 102.26 96.25 98.82 104.58 105.22 98.6



Inflation Rate 3.50% 1.90% 3.70% 4.10% 4.80% 5.40% 4.20% 3.00% 3.00% 2.60%



a. To estimate the duration, we regress changes in firm value against changes in the long bond rate. Year 1986 1987 1988 1989 1990 1991 1992 1993 1994



Change in Firm Value 27.95% 10.09% -17.86% 18.35% -15.02% 6.61% 22.00% 12.77% 29.98%



Change in Long Bond Rate -2.40% 0.40% 0.30% -0.40% 0.00% -0.50% -0.70% -0.90% 0.80%



Change in Firm Value = 0.08 - 6.51 (Change in Long Bond Rate) The t statistics for the slope coefficient is only 1.01; it is not statistically significant. The estimate of the duration is 6.5 years. b. To estimate the cyclicality, we regress changes in firm value against GNP growth rates. Year 1986 1987 1988 1989 1990 1991 1992 1993 1994



Change in Firm GNP Value Growth 27.95% 6.44% 10.09% 5.40% -17.86% 6.90% 18.35% 7.89% -15.02% 7.23% 6.61% 5.35% 22.00% 2.88% 12.77% 6.22% 29.98% 5.34%



Change in Firm Value = 0.38 - 4.68 (GNP Growth) The t statistic on the slope coefficient is 1.15 While the regression suggests that the firm is counter-cyclical, the t statistic is not statistically significant. c. To estimate the sensitivity of firm value to exchange rates, regress changes in firm value against changes in weighted dollar. Year 1986 1987 1988 1989 1990 1991 1992 1993 1994



Change in Firm Value 27.95% 10.09% -17.86% 18.35% -15.02% 6.61% 22.00% 12.77% 29.98%



Change in Weighted Dollar -10.37% -15.07% -0.58% 7.28% -5.88% 2.67% 5.83% 0.61% -6.29%



Change in Firm Value = 0.10 - 0.03 (Change in Weighted Dollar) The t statistic is close to zero. The firm's value is unaffected by changes in exchange rates. d. To estimate the sensitivity of firm value to inflation rates, regress changes in firm value against changes in inflation rates. Year 1986 1987 1988 1989 1990 1991 1992 1993 1994



Change in Firm Value 27.95% 10.09% -17.86% 18.35% -15.02% 6.61% 22.00% 12.77% 29.98%



Change in Inflation Rate -1.60% 1.80% 0.40% 0.70% 0.60% -1.20% -1.20% 0.00% -0.40%



Change in Firm Value = 0.10 - 6.84 (Change in Inflation Rate) Again, while the results suggest that the firm's value is negatively affected by inflation, the t statistic is only 1.30. e. On all of these regressions, there is considerable noise in the estimates. If the results from these regressions deviate significantly from industry averages, I would use the



industry averages. In addition, if I knew that the firm was planning to enter into new businesses, I would factor these into my analysis. 20-8 a. To estimate the duration, we regress changes in Op. income against changes in the long bond rate. Year 1986 1987 1988 1989 1990 1991 1992 1993 1994



Change in OI -11.09% 17.23% 12.84% 1.10% -17.42% -25.05% 21.05% 36.96% 43.03%



Change in Long Bond Rate -2.40% 0.40% 0.30% -0.40% 0.00% -0.50% -0.70% -0.90% 0.80%



Change in Firm Value = 0.12 + 9.25 (Change in Long Bond Rate) The t statistics for the slope coefficient is only 1.04; it is not statistically significant. A positive coefficient would suggest a short duration. b. To estimate the cyclicality, we regress changes in firm value against GNP growth rates. Year 1986 1987 1988 1989 1990 1991 1992 1993 1994



Change in OI -11.02% 17.23% 12.84% 1.10% -17.42% -25.05% 21.05% 36.96% 43.03%



GNP Growth 6.44% 5.40% 6.90% 7.89% 7.23% 5.35% 2.88% 6.22% 5.34%



Change in Firm Value = 0.40 - 5.25 (GNP Growth) The t statistic on the slope coefficient is 0.90 While the regression suggests that the firm is counter-cyclical, the t statistic is not statistically significant. c. To estimate the sensitivity of firm value to exchange rates, regress changes in firm value against changes in weighted dollar. Year



Change in OI



Change in Weighted Dollar



1986 1987 1988 1989 1990 1991 1992 1993 1994



-11.02% 17.23% 12.84% 1.10% -17.42% -25.05% 21.05% 36.96% 43.03%



-10.37% -15.07% -0.58% 7.28% -5.88% 2.67% 5.83% 0.61% -6.29%



Change in Firm Value = 0.09 - 0.10 (Change in Weighted Dollar) The t statistic is close to zero. The firm's operating income is unaffected by changes in exchange rates. d. To estimate the sensitivity of firm value to inflation rates, regress changes in firm value against changes in inflation rates. Year 1986 1987 1988 1989 1990 1991 1992 1993 1994



Change in Firm Value -11.02% 17.23% 12.84% 1.10% -17.42% -25.05% 21.05% 36.96% 43.03%



Change in Inflation Rate -1.60% 1.80% 0.40% 0.70% 0.60% -1.20% -1.20% 0.00% -0.40%



Change in Firm Value = 0.09 +4.05 (Change in Inflation Rate) While the results suggest that operating income is positively affected by inflation, the t statistic is only 0.51. e. On all of these regressions, there is considerable noise in the estimates. If the results from these regressions deviate significantly from industry averages, I would use the industry averages. In addition, if I knew that the firm was planning to enter into new businesses, I would factor these into my analysis. 20-9 When the regression analysis is done with both operating income and firm value as dependent variables, there might be different results from each. The reasons for the differences are as follows: a. Operating income might be smoothed out, whereas firm value is not.



b. Firm value reflects changes not only in operating income but also in discount rates and expected future growth. I would be more inclined to use firm value to measure duration and sensitivity to economic factors. I would use operating income to examine sensitivity to inflation, especially if floating rate debt is to be issued. 20-10 a. Given that there are significant anti-takeover restrictions in the corporate charter, and assuming that management is not under stockholder pressure, I would argue that Pfizer can move to its optimal gradually rather than quickly. b. Return on Capital = 2000 (1-.4) / 8000 = 15.00% This return on capital is greater than the cost of capital. If Pfizer can earn similar returns on capital on new projects, I would recommend taking projects, rather than buying back stock or paying dividends. c. If Pfizer is planning to acquire another company with its excess debt capacity, I would have the following concerns: 1. If it plans to acquire another firm of equivalent risk in health care, my primary concern would be whether it can earn more than its cost of capital on the acquired firm - i.e., it might pay more than fair market value, even after allowing for synergy. 2. If it plans to acquire a firm in another business, in addition to the overpayment concern I would be worried about whether the optimal computed would still continue to hold - if the acquired firm is much riskier, it may alter the optimal. 20-11 a. Since Upjohn is a potential takeover target, I would suggest moving to the optimal debt ratio quickly. b. Cost of Equity = 6.50% + 1.17 (5.5%) = 12.94% While the current return on equity > current cost of equity, the decline in the return on equity would suggest a greater emphasis on stock buybacks and dividends. 20-12 I would expect steel companies in emerging countries to use far less debt than their mature U.S. counterparts. In addition, I would expect these companies to use convertible debt rather than straight debt. 20-13 a. Given that firm value is negatively affected by changes in interest rates, and that the regression suggests that the duration of the debt should be 6.33 years, I would argue that Bethlehem Steel should have debt with a maturity greater than a year. b. It might make sense, however, for Bethlehem Steel to use short term debt to finance long term projects, if:



(1) they believe that they are much less risky than the market assesses them to be (bond ratings, betas.) (2) they anticipate changing their business mix in the near future and enter different businesses. (3) they believe that they can forecast changes in the term structure better than other market participants. 20-14 The assets that are purchased with the debt tend to have long lives and produce cash flows over decades -> hence the debt is long-term. The cash flows tend to be fairly stable over time -> hence fixed-rate debt The investments tend to be in the United States, with cash flows in dollars - hence, dollar denominated. 20-15 a. It can be argued that the slope coefficient is a measure of the duration of the assets owned by these firms; hence, it can determine the duration of the debt. b. The slope coefficients are estimated with substantial noise; I would use the average across all 6 firms as my measure of duration for each of them. Average Slope Coefficient = -8.93 20-16 a. Based upon the regressions, I would argue that Motorola's assets 1. have a duration of about 4 years 2. are cyclical, since firm value moves with the economy 3. are negatively affected by changes in inflation rates. 4. are negatively affected by a weaker dollar I would design medium-term, fixed-rate debt, with an average duration of 4 years. b. I would consider adding a call option to the debt which is linked to a high-technology stock index. Thus, when high technology stocks do well, the debt will become more valuable.



Chapter 21 21-1 (Price before - Price After) / Dividends = (1 - to) / (1 - tcg), i.e., 3.5/5 = (1- to)/(1 -.4) Solving for the ordinary tax rate, ordinary tax rate = to = 1 - .6*(3.5/5) = 58% 21-2 Company



Price change NE Gas 2 SE Bell 3 Western Elec. 5



Dividend 4 4 5



Price change/Dividend 0.5 0.75 1



As a tax-exempt investor, you make returns based upon the difference between the price drop and the dividend. Consequently, you will make excess returns on the first two stocks. On both an absolute and percentage basis, NE Gas is your best bet. 21-3 Assume that the true capital gains tax rate = Stated Rate/(1+R)n (Pb - Pa) = (1 - to) / (1- tcg) or ($10 - $9.20) = (1-.5) / (1-.5/1.1n) Solving for n, n = approximately 3 years 21-4 Tax rate on dividends = (40%) (.15) = 6% Tax rate on capital gains = 28% Expected price drop on ex-dividend day = ($0.50) (1-.06)/(1-.28) = $0.65 21-5 I would expect the price to drop since the actual dividend increase of 2% is less than the expected (or usual) dividend increase of 5%. 21-6 The stock price may react negatively. The dividend may signal that Microsoft's project choice is becoming less attractive, and this will have negative consequences for future growth and project returns. In addition, stockholders in Microsoft are likely to be oriented to capital gains and may not like the dividends. 21-7 I would expect the price reaction to be positive. The price increase in this case may send a positive signal to financial markets. The answer is different from the previous problem, because the auto parts industry is a more stable one than the software business (reducing the negative signaling implications of the dividend increase). Furthermore, the fact that the company already pays a substantial dividend implies that its stockholders will be less averse to receiving more in dividends. 21-8



The price reaction will be more muted. Since the 35 analysts following the firm are likely to dig up any positive information about the company, the dividend increase at the margin conveys less information than it would for a smaller firm. 21-9 I would expect it to decline. The preceding news on earnings and revenues has probably already conveyed the message that the firm is in financial trouble to financial markets. The decline in dividends, however, may cement this message by indicating that management believes that the earnings decline is not a short term phenomenon. 21-10 I would expect the stock price reaction to be positive. The fact that RJR Nabisco was under stockholder pressure to begin with suggests that their assets were making belowmarket returns. Selling such assets would therefore be a positive action; returning the cash to stockholders would add to this reaction because it eliminates the chance that this cash will be invested in other poor projects. 21-11 I would expect bond prices to drop. Selling assets (especially liquid ones) and paying dividends makes these bonds much riskier. 21-12 The increase in dividends is signaling to the market that the firm believes that it will have sufficient income in the future to meet its liquidity needs even with the higher dividend payments. The increased dividends is the firm’s way of putting its money where its mouth is. However, markets will not always believe firms that try to signal with increased dividend payments. One, the firm must be established and have a reputation in capital markets. Secondly, the market must believe that managers have an incentive to act to maximize the value of the firm’s stock. For example, if managers’ compensation depends upon the current stock price, then they may increase dividends to try to convince the markets that a higher stock price is valid, but they won’t necessarily have to suffer the negative consequences of higher-cost financing in the future, if they themselves don’t have stock holdings.



Chapter 22 22-1 a. Dividend Payout Ratio = (2 * 50)/480 = 20.83% b. Free Cash Flows to Equity this year Net Income - (Cap Ex - Depr ) (1-DR) - (Change in WC) (1-DR) FCFE



$480 $210 $35 $235



Dividends as % of FCFE = 100/235 = 42.55% c. Project A B C D E



Investment $190 mil $200 mil $200 mil $200 mil $100 mil



Beta 0.6 0.8 1 1.2 1.5



IRR 12.00% 12.00% 14.50% 15.00% 20.00%



Cost of Equity 11.80% 12.90% 14.00% 15.10% 16.75%



Accept projects A, C and E. The total investment is $490 million. d. Estimation of FCFE next year Net Income - (Cap Ex - Depreciation) (1 -DR) - (Change in WC) (1 -DR) = FCFE



$540 $168 $35 $337



e. I may not pay this amount as dividends because of my concerns that I would not be able to maintain these dividends. I would also hold back some cash for future projects, if I feel that investment needs could vary substantially over time. f. If $125 million is paid out as dividends, the cash balance will increase by $212 million [$337-$125] 22-2 Project A B C D E



Investment Requirement 15 10 25 20 30



After-tax return on capital 27% 20% 16% 14% 12%



The afer-tax cost of debt = 12%(1-0.5) = 6% The cost of equity = .08 + 1.25(0.055) = 14.875% The market value of debt = $500m. The market value of equity = 15(100m.) = $1500 m. Hence, the WACC = (500/2000)(6%) + (1500/2000)(14.875%) = 12.656% Assuming that the projects are as risky as the firm, all of them except E have NPV > 0. Hence, capital needed for investment = $70m. However, 25% of this will come from debt issues. Hence free cash flow to equity = 100 - (0.75)(70) = $47.5m. a., b. Since the company has an extra $47.5m., it should return that amount to shareholders. However, the firm should also look at estimates of future investment needs and future cash flows. 22-3 100 (50)(10) (1 − 0.4 )10% + 16% = 14.33% 100 + ( 50 )( 10 ) 100 + ( 50 )( 10 ) Current WACC = Initial Investment 10 40 50



EBIT 1 5 5



Annual Depr. 0.5 1 1



Lifetime



Salvage



5 10 10



2.5 10 10



Cash flow per yr. 1.1 4 4



NPV -4.97358 -16.7809 -26.7809



a. Since all projects have NPV < 0, none of them should be accepted. b. The firm has free cash flow to equity equal to Net Income + (1-δ)(Capital expenditures - Depreciation) = 90 + 8 = $98m. This is the maximum that it can pay out in dividends. This assumes that some of the depreciation is used to pay back debt. Alternatively, I would add back the entire depreciation to the net income to get $ 100 million as FCFE. 22-4 Using a market risk premium estimate of 5.5%, we can compute the cost of equity using the CAPM. Project IRR (to Beta Cost of Equity Equity) A 21% 2 0.17 B 20% 1.5 0.1425 C 12% 1 0.115 Accept projects A, B and C. The total capital expenditures are $1,600. Estimated FCFE next year Net Income next year - (Cap Ex - Depreciation) (1-.2)



$1,000 880



- Change in WC (1-.2) = FCFE



80 $40



The firm should pay out a dividend of $40. 22-5



Net Income + Depreciation - Cap Ex - Change in WC = FCFE Dividends Paid Cash Balance



Current $100.00 $50.00 $60.00 $10.00 $80.00 $50.00



1 $110.00 $54.00 $60.00 $10.00 $94.00 $66.00 $78.00



2 $121.00 $58.32 $60.00 $10.00 $109.32 $72.60 $114.72



3 $133.10 $62.99 $60.00 $10.00 $126.09 $79.86 $160.95



The cash balance at the end of year 3 = 160.95 million 22-6 a. Project A B C D



Equity Investment 100,000 100,000 50,000 50,000



CF to Equity 12,500 14,000 8,000 12,000



Return to Equity 12.50% 14.00% 16.00% 24.00%



Beta 1 1.5 1.8 2



Accept projects A and D. The capital expenditures will be $150,000. Estimate working capital investment: Working Capital last year = (1,000,000-500,000) = 500,000 Revenues last year = 1,000,000 Working Capital as % of Revenues = 50% Expected Revenue increase next year = .10 * $1,000,000 = $100,000 Working Capital Increase next year = 0.5 * $100,000 = $50,000 Estimated FCFE next year: Revenues Expenses Depreciation EBIT - Interest Exp Taxable Income Taxes Net Income



$1,100,000 $440,000 $100,000 $560,000 $100,000 $460,000 $184,000 $276,000



Cost of Equity 11.75% 14.50% 16.15% 17.25%



Net Income - (Cap Ex- Depreciation) (1-.4) - (WC Increase) (1-.4) = FCFE



$276,000 30,000 30,000 $216,000



The company is able to pay dividends in the amount of $216,000 b. If the company pays out $100,000 in dividends, the cash balance will increase by $116,000 to $266,000. 22-7 a. No. Its FCFE is negative : FCFE = 10 - (25-5) = -10 million b. Current Net Income $10.00 - (Cap Ex- Depr) $20.00 = FCFE 0



The company will have positive FCFE by year 4. It can start paying dividends after that year. 22-8 Year Net Income Cap. Exp. Depr. Noncash WC Change in Noncash WC Dividends



FCFE



1991 1992 1993 1994 1995



220.8 266.4 -44.2 271.8 275.4



240 282 320 375 441



314 466 566 490 494



307 295 284 278 293



35 -110 215 175 250



25 -145 325 -40 75



70 80 95 110 124



FCFE = Net Income – (Cap Ex – Depr) (1-.4) – Change in Working capital (1-.4) a. Conrail could have paid dividends each year equal to its FCFE, at least on average. b. The average accounting return on equity that Conrail is earning = 13.5%, compared to a required rate of return = 0.07 + 1.25(0.125-0.07) = 13.875. Hence Conrail’s projects have done badly on average. It’s average dividends have been much lower than the average FCFE. Hence, it would seem that Conrail will come under pressure to pay more in dividends.



22-9 a. Year 1996 1997 1998 1999 2000



Net Income (Cap Ex - Depr) (1-DR) $485.10 $151.96 $533.61 $164.11 $586.97 $177.24 $645.67 $191.42 $710.23 $206.73



Ch WC (1-DR) $8.75 $9.19 $9.65 $10.13 $10.64



FCFE $324.39 $360.31 $400.08 $444.12 $492.86



This is the amount that the company can afford to pay in dividends. b. The perceived uncertainty in these cash flows will make me more conservative in paying out the entire amount in FCFE in the year in which I make it. 22-10 Net Income + Depreciation - Capital Exp - Chg in WC FCFE



Current $66 $50 $150 NA



1 2 3 4 5 $77.22 $90.35 $105.71 $123.68 $144.70 $57.50 $66.13 $76.04 $87.45 $100.57 $165.00 $181.50 $199.65 $219.62 $241.58 $4.30 $4.73 $5.20 $5.72 $6.30 $(34.58) $(29.76) $(23.10) $(14.21) $(2.60)



a. Cracker Barrel cannot afford to pay a dividend. b. If the debt ratio is changed to 25%,



Net Income - (Cex-Depr) (1-.25) - Chg in WC (1-.25) FCFE



Current $66.00



1 $77.22 80.63 3.23 $(6.63)



2 $90.35 86.53 3.55 $0.27



3 4 5 $105.71 $123.68 $144.70 92.70 99.12 105.76 3.90 4.29 4.72 $9.10 $20.26 $34.22



The company can start paying out dividends in year 2. 22-11 Assuming that we are talking about the second scenario (debt ratio = 25%), where the firm does borrow money, I would defend my decision by noting that I have a track record of great projects and that I am retaining the cash for future projects. My track record will probably make me credible, at least as long as I can keep my return on equity above my cost of equity. 22-12 a. Estimated Net Income next year - (Cap Ex - Depreciation) (1-.10) - Change in Working Capital (1-.1) = FCFE



$140.80 $25.74 $45.00 $70.06



This is what the company can afford to pay in dividends. b. If the company pays of $12 million in dividends, the cash balance will increase by $58 million. 22-13 The company will have a negative FCFE, since it will have to generate enough cash flows to make the principal payment of $100 million. Recalculating the FCFE, Estimated Net Income next year - (Cap Ex - Depreciation) - Change in Working Capital - Principal Repayment FCFE



22-14 Company



$140.80 $28.60 $50.00 $100.00 $(37.80)



Dividends vs. FCFE Alexander < American Pres. < OMI >



ROE



Cost of Equity 8% 11.00% 14.50% 13.50% 4% 13.25%



Action



Overseas < Sea Containers >



1.50% 14%



Pressure to pay more dividends. Allow to continue; ROE>COE Evaluate investments; FCFE < Dividends Pressure to pay more dividends Pressure to pay less dividends



11.50% 12.25%



a. Alexander and Brown and Overseas Shipholding. b. Sea Containers. c. If I thought that the returns on projects for this entire sector were going to improve, it would make me more cautious about raising dividends in the first place. If, on the other hand, I thought that returns for this entire sector were going to drop, I would push for more dividends more aggressively.



22-15 Company



Payout Ratio



Dividend Yield Growth



Fedders Maytag National Presto Toro Whirlpool Average



11% 37% 67% 15% 30% 32%



1.20% 2.80% 4.90% 1.50% 2.50% 2.58%



22% 23% 13.50% 16.50% 20.50% 19.10%



Black & Decker 24%



1.30%



23%



a. Black and Decker pays less in dividends than the average company in the sector. b. Black and Decker also has higher growth than the average company in the sector. One way of controlling for differences in growth rate is to regress dividend payout ratios and yields against the growth rates. Dividend Payout Ratio = 0.88 - 2.90 (Expected Growth) Dividend Yield = 0.07 - 0.23 (Expected Growth) Black & Decker's predicted payout ratio = 0.88 - 2.90 (.23) = 21.30% Black & Decker's predicted dividend yield = 0.07 -0.23*(.23) = 1.71% 22-16 a. Estimated Dividend Yield for Black and Decker: = 0.0478 - 0.0157 (1.30) - 0.0000008 (5500) + 0.006797 (.35) + 0.0002 (0.145) - 0.09 (.04) = 2.21% b. This regression factors in all firms in the market, rather than just the sector. 22-17 No. I would expect, given the higher growth rate, that Handy and Harman will pay less in dividends than the average firm in the sector. The higher growth creates a greater reinvestment need.



Chapter 23 23-1 a. No. The earnings per share will increase only if the return on assets exceeds the after tax cost of borrowing. b. No. The risk will increase as leverage increases and the stock price may go down even with higher EPS. c. If the increase in earnings per share more than offsets the higher risk from increased leverage, the price will go up. 23-2 a. Without Borrowing EBIT 20 Interest Exp. 0 EBT 20 Taxes 10 Net Income 10 No. of Shares 100,000 EPS 100



With Borrowing 20 4.8 15.2 7.6 7.6 60,000 126.67



b. The interest rate on debt would have to be 12.5% for the EPS effect to disappear. 23-3 Forward contracts to buy equity are riskier than announcements of buybacks because they represent legal obligations to buy stock at a stated price. The firm does not have the option to back down. 23-4 I would recommend a split up of the firm into tobacco and food companies. A major barrier to such an action might be covenants in bond agreements protecting bondholders who might be hurt by such an action. 23-5 No. The split off will not solve the problem-because incumbent management (which is the problem) is still running the firm. I would recommend breaking up the firm and selling its component parts to outsiders, or a split off where incumbent management explicitly disavows control in the split off entities. 23-6 There may be several factors behind the positive reaction to spin offs. First, the spun off division may be worth more as an independent entity than as part of a larger company (a reverse synergy argument). Second, the spun off division may be freer to pursue plans it



could not pursue as part of the larger entity, either because of regulatory concerns or corporate culture. Finally, the very act of the spin off may force analysts to look at the value of the spun off entity and realize that they have been undervaluing it. 23-7 a. No. Given the preponderance of investment that is institutional investment and the fact that the price is only $50 (rather than $400 or $500), I do not believe that this action is going to increase the investor base for the company. b. While I would expect an initial positive reaction to the split, this increase will be sustained only if the firm follows up with positive news that confirms the signal sent by the split - i.e., that higher earnings and stock prices will follow. 23-8 I would expect the stock price reaction to be negative. A stock dividend is a cosmetic event with no cash flows associated with it and cannot replace a cash dividend. 23-9 The positive reaction can be explained by several factors. First, the action suggested that the management of the firm was aware that they had a problem and were willing to deal with it. Second, the split up units had more independence and were no longer burdened by the policies and practices of the other units. Third, it allowed each of the split up units to reveal their assets and earning power separately making it easier to value the component parts. 23-10 Spinning off the non-regulated businesses may relieve them of the burden of having to worry about the consequences of their actions for the regulated parent company. It will also allow them to set dividend and financing policy which is more consistent with their own interests. 23-11 Spin offs and splitoffs may make it easier to value firms since they isolate the assets of the entity being valued. It is easier to estimate risk parameters for the entity if it is traded separately. This benefit should be greatest when complex firms with financial statements that are difficult to break down and analyze. 23-12 The spin off will add to the value of the firm only if the corporate costs are excessive or unnecessary, and thus can be reduced or eliminated without hurting the divisional profitability. If on the other hand, the corporate costs represent costs that would now have to be borne by the independent divisions, the spin off should not increase value. 23-13 No. I do not think Nabisco's stockholders will be satisfied. While one of the objectives for the spin off - separating the contaminated tobacco division from the food division -



may have been accomplished, the other - removing management that they view as incompetent - would not. 23-14 If the issuance of the tracking stock leads analysts to look more closely at the internet unit, and as a result investors realize that the assets of the unit are worth more than originally thought, then the price of Disney would go up on the announcement. Alternatively, if managers of the internet unit are to be compensated based on the price of the tracking unit, there will be a greater incentive for the unit’s managers to perform well. This could also lead to a price increase. 23-15 For every five shares that a stockholder has in the old Disney, he would have had a value of $30(5) = $150; subsequent to the tracking stock issuance, he would have (28)(5) + 12 = $152 in all. Hence each stockholder has benefited.



Chapter 24 24-1 a. Reinvestment Rate = g/ROC = 5%/10% = 50% b. Firm Value = 100 (1.05)(1-.5)/(.10-.05) = $1050.00 c. Value of Firm = 100/.10 = $1,000.00 24-2 a. Reinvestment Rate = 5/15 = 33.3% b. Value of Firm = 100 (1.05)(1-.3333)/(.10-.05) = $1,400.00 24-3 Expected Growth rate next year = Reinvestment rate * ROC = 0.5 *.01 = 5% Expected FCFF next year = 100 (1.05) (1-.5) = $52.20 24-4 Net Income/(1-t) = EBT Earnings before interest and taxes = 50/.5 + 150 = $250; tax rate of 50%. Net Cap Ex = 200 -100 = $100.00 FCFF = 250 (1-.5) -100 = $25.00 Value of Firm = 25 (1.04)/(.11 - .04) = $371.43 24-5 Unlevered beta of other networking software firms with cash = 1.20 Unlevered beta corrected for cash = 1.20/(1-.10) = 1.33 Levered Beta for Netsoft's operating assets = 1.33 (1 + (1-.4) (15/85)) = 1.47 Cost of Equity for Netsoft = 6% + 1.47 (5.5%) = 14.09% Cost of Capital for Netsoft = 14.09% (.85) + 10% (1-.4) (.15) = 12.88% Value of Operating Assets = 200*1.04/(.1288-.04) = $2,342.34 Value of Cash = $250.00 Value of Firm = $2,592.34 24-6 a. FCFF next year = 5 (1.20) - (4 - 2) (1.20) - (12 - 10) = $1.60 b.



Year EBIT(1-t) 1$ 6.00 2$7.20 3$8.64 4$10.37 5$12.44 6$13.06



Cap Ex $ 4.80 $ 5.76 $ 6.91 $ 8.29 $ 9.95 $ 6.53



Depreciation $ 2.40 $ 2.88 $ 3.46 $ 4.15 $ 4.98 $ 5.23



c. Terminal value = 10.51/(.10- .05) = $ 210.26



$ $ $ $ $ $



WC 12.00 14.40 17.28 20.74 24.88 26.13



Chg in WC FCFF $ 2.00 $ 1.60 $ 2.40 $ 1.92 $ 2.88 $ 2.30 $ 3.46 $ 2.76 $ 4.15 $ 3.32 $ 1.24 $ 10.51



PV $ 1.43 $ 1.53 $ 1.64 $ 1.76 $ 1.88



d. Value of Operating Assets = PV of cash flows over next 5 years + PV of terminal value = (1.43+1.53+1.64+1.76+1.88)+210.26/(1.125) = $127.55 24-7 a. Value of Equity = Value of operating assets + cash and non-operating assets - debt = 127.55 + 10 - 15 = $122.55 b. Value per share = 122.55/5 = $ 24.51 c. Value of common stock = Value of Equity - Value of options = 122.55 -7 = $115.55 Value per share = 115.55/5 = $23.11 24-8 a. From the information given, we can work out the following information: Gross Profit Depreciation EBIT Interest EBT Taxes Net Income



2483.125 960 1523.125 320 1203.125 433.125 770



Hence Free Cash Flow to the Firm = EBIT(1-tax rate) +Depreciation - Capital Expenditures - Change in Working Capital = 1523.125(1-0.36) + 960 - 1200 = $734.8m. b. Reinvestment rate = (1200 –960)/(1523.125(1-.36)) = 24.62% Return on Capital = = 1523.125(1-0.36)/(4000+5000) = 10.83% Expected Growth Rate = (.2462) (.1083) = 2.67% The required rate of return on equity = 7% + 1.05(5.5%) = 12.775%; the cost of debt after-tax = 8%(1-0.36) = 5.12; the WACC = (4/16)(5.12) + (12/16)(12.775) = 10.86%. Value of firm (assuming perpetual growth) = 734.8 (1.0267)/ (.1086-.0267) =$ 9211 million c. Value of Equity = Value of Firm – Debt value = $9211 - $3800 = $ 6411 million Value of Equity per share = $ 6411 million/ 200 = $ 32.06



24-9 a., b. From the information given, we can compute the following: 1993



1994



1995



1996



1997



1998



1999



Revenues



13500



14782.50 16186.84 17724.59 19408.42 21252.22 22102.31



EBITDA



1290



1412.55



1546.74



1693.68



1854.58



2030.77



Interest



215



215.00



215.00



215.00



215.00



215.00



Depreciation



400



438.00



479.61



525.17



575.06



629.70



689.52



Cap. Exp



450



492.75



539.56



590.82



646.95



708.41



689.52



Working Capital 945



1034.78



1133.08



1240.72



1358.59



1487.66



1547.16



FCFF



440.21



482.02



527.82



577.96



632.87



861.00



PV(FCFF)



402.50



440.74



482.61



528.46



578.66



2223.69



FCFF = (EBITDA – Depreciation)(1-t) – (Cap Ex – Depreciation) – Chg in WC The WACC in 1993 can be computed as 9.37%, using the cost of equity of 13.05% based on the current beta of 1.1. Given the current beta and the current D/E ratio of 3200/3968, the unlevered beta = 0.74. If we assume that the operations of the firm do not change until after 1988, we can infer that the WACC for the firm is constant until 1998. After 1998, the stock beta changes to 0.74(1+(1-0.4)0.5) = 0.964 implying a cost of equity of 12.3% for 1999 and beyond. This is turn can be used to compute a WACC of 8.4%. We can discount the FCFF to the firm from 1994 to 1998 at the WACC of 9.37%, and thereafter at the rate of 8.4%. This yields a PV(FCFF upto 1998) = 2432.98m., and a PV(FCFF after 1998) = 13073.26m, or a firm value of 15,506.24m. The implied equity value, therefore, is 15,506.24 - 3200 = 12,306.24, for a per-share price of $198.49. The shares are grossly underpriced. 24-10 a. The after tax cost of debt is 7.5(1-0.4) = 4.5%, while the cost of equity = 7 + 1.15(0.55) = 13.325%. Using a debt ratio of 20%, we find that the cost of capital for the health division = (.2)(4.5) + (0.8)13.325 = 11.56% b. 1993



1994



1995



1996



1997



1998



1999



5285



5787.08



6336.85



6938.85



7598.04



8319.85



8652.65



Depreciation 350



364.00



378.56



393.70



409.45



425.83



442.86



EBIT



560



593.60



629.22



666.97



706.99



749.41



779.38



Cap. Exp



420



436.80



454.27



472.44



491.34



510.99



531.43



FCFF



283.36



301.82



321.44



342.30



364.48



379.06



PV(FCFF)



254.00



270.54



288.13



306.83



326.71



Revenues



PV(FCFF until 1998) = 1446.22 PV(FCFF after 1998) = 2901.61938 Firm Value at the end of 1993 = 4347.84 24-11 Unlevered Beta (using last 5 years) = 0.9/(1+(1-.4)(.2)) = 0.80 Unlevered Beta of Non-cash assets = 0.80/(1-.15) = 0.94 Levered Beta for Non-cash assets = 0.94 (1+0.6(.5)) = 1.222 Cost of Equity for Non-cash Assets = 6% + 1.22(5.5%) = 12.71% Cost of Capital for Non-cash Assets = 12.71%(.667)+.07*.6*(.333)= 9.88% Estimated FCFF next year from non-cash assets = (450-50)(1-.4)(1.05)-90 = 162 Estimated Value of Non-cash Assets = 162/(.0988-.05) = $ 3,320 Cash Balance = $500 Estimated Value of the Firm = $ 3,820 Less Value of Debt Outstanding of $800 = Value of Equity = $3,020 24-12 First, solve for the cost of capital used by the analyst 750 = 30 / (r - g) g = 5% r = 9% Cost of equity = 12%; Cost of debt = 6% 12% (1-X) + 6% X = 9% X = 0.50 : So book value weight for debt was 50% Correct weights should be 75% equity, 25% debt Cost of capital = 12%(.75) + 6% (.25) = 0.105 Corect firm value = 30/(.105-.05) = $545.45 24-13 Adjusted pre-tax operating income = $ 10 million - $ 1.5 million = $8.50 Adjusted after-tax operating income = $ 8.5 million (1-.40) = $5.10 Firm Value = 5.1(1.05)/(.09-.05) = $133.88 Illiquidity Discount = .30 - .04 (ln(100) = 11.58% Firm Value after Illiquidity Discount = 133.88 (1-.1158) = $118.37



24-14 a. Payout ratio = (1.06/2.40) = 44.17% g =6% r = 7% + 1.05 (5.5%) = 12.775% PE = (.4417) (1.06)/(.12775-.06) = 6.91 b. The actual P/E ratio is 10. PE = (.4417) (1+g)/(.12775-g)



Solving for g, Implied Growth Rate = 8% 24-15 a. The average P/E ratio = 13.2, while the median P/E ratio = 12.25, which is the average of the 7th ranking and 8th ranking firm’s P/E ratios. The fact that the mean and the median are relatively close to each other means that there is no appreciable skewness: there are no great extreme values. We can, therefore, interpret either number as a means of the market’s valuation of earnings b. This would be true if Thiokol’s riskiness were equal or less than that of the industry, on average. Another reason for Thiokol to have a lower P/E ratio even with no underpricing is if it were a low growth stock, say, because of a high payout ratio. c. Using the estimated PEG ratio, it would seem that Thiokol is overvalued, since the average PEG ratio works out to 1.53, while Thiokol’s PEG ratio is 2.08. Using the PEG ratio however assumes that value is proportional to growth. d. These kinds of differences can be controlled for using the regression approach. Using this approach, the second to last column gives us the estimated P/E ratios based on the payout ratio, risk and growth. The last column, which represents the difference between the actual P/E ratio and the estimated P/E ratio gives us an estimate of relative under- or over-valuation. Positive values imply overvaluation, while negative values imply undervaluation: Company



Actual P/E



Beta



Payout



8.7 9.5 10.2 10.4 11 11.4 12.1 12.4 13.3



Expected Growth 5.5 9 9.5 4.5 8 10.5 9.5 14 16.5



Thiokol Northrop Lockheed Corp. United Industrial Martin Marietta Grumman Raytheon Logicon Loral Corporation Rockwell General Dynamics GM- Hughes Boeing McDonnell Doug.



15 47 37 50 22 37 28 11 23



Estimated P/E ratio 11.44 14.82 12.31 9.11 11.34 12.07 10.85 13.17 13.21



Difference Estimated PEG ratio -2.74 2.08 -5.32 1.64667 -2.11 1.29579 1.29 2.02444 -0.34 1.4175 -0.67 1.14952 1.25 1.14211 -0.77 0.94071 0.09 0.80061



0.95 1.05 0.85 0.7 0.85 0.8 0.75 0.85 0.75



13.9 15.5



11.5 11.5



1 1.25



38 40



14.85 17.90



-0.95 -2.40



1.2913 1.55652



16.5 17.3 22.6



13 3.5 13



0.85 1.1 1.15



41 28 37



13.68 12.90 17.15



2.82 4.40 5.45



1.05231 3.68571 1.31923



24-16 a. The current payout ratio = 2/4 = 0.5. Assume that this ratio will be kept constant. The return on equity = 4/40 = 10%. If we use the Gordon growth model, the price is



estimated at 2(1.06)/(.11675-.06) = $37.36. The price/book value ratio = 37.36/40 = 0.934. b. The actual share price is $60. We can use this to solve for the value of g in the equation 60 = 2(1+g)/(.11675-g). Solving, we find g = 8%. If g = 8%, then we need a Return on Equity, such that .08 = .5(Return on Equity); i.e. the required Return on Equity = 16%. This approach focuses on the price element in the price/book value ratio, since book value is an accounting quantity and is not necessarily directly related to market pricing. 24-17 a. The average Price/Book Value ratio = 1.66. I wouldn’t necessarily use this ratio to price the new issue because of the heterogeneity amongst these firms. In particular, even though most of the firms have zero payout ratios like our firm, nevertheless, some of them have high payout ratios, such as Browning Ferris and Safety-Kleen. Growth rates also vary quite a bit. These factors affect the Market Value to Book Value ratio. b. I would try to control for differences in growth and risk. I would expect the IPO to trade at a higher price to book ratio because of its higher growth rate. I would also examine the ROE; a higher return on equity should translate into a higher price to book ratio. 24-18 a. The price can be estimated as 1.12(1.06)/(.07+.9(.055)-.06)) = $19.95. Hence the price/sales multiple = 19.95/122 = 0.1635. b. If the stock is trading at $34, then the price-sales multiple is 34/122 = 0.2787. If this price is correct, then the earnings per share would have to increase (assuming that the payout ratio remains constant). We would need to have dividends this year of D(1.06) /(.07+.9(.055)-.06)) = $34, or D = 1.90. Hence, we would need earnings of (2.45/1.12)1.90 = $4.17 per share. With sales of $122, this implies a profit margin of 4.17/122 = 3.42% 24-19 Yes. There are several reasons why Walgreen might have a high Price to Sales ratio and still be fairly priced; however, they don’t seem to apply here. One reason might be that the firm expects higher sales in the future. However, Walgreen’s expected growth rate of 13.5% is less than the average of the firms, which is 14.5. Furthermore, the payout ratio is higher than the average for the sample (22.3). On the other hand, the firm’s beta is higher than the average for the sample (0.9) and so is the firm’s profit margin of 2.7 relative to 1.9. However, on balance, the firm does seem to be overpriced, at least compared with firms such as Arbor Drugs, which has a higher profit margin, a lower payout ratio and a higher expected growth rate.



24-20 EBITDA Depreciation EBIT EBIT (1-t) EBITDA EBIT EBIT (1-t) - Reinvestment FCFF



$ 550 $ 150 $ 400 $ 240 Next Year $ 578 $ 420 $ 252 $ 84 $ 168



Firm Value



$ 4,200



Value/FCFF 25.00 Value/EBIT 10.00 Value/EBITDA 7.27



Chapter 25 25-1 a. It should have no effect on value, since expected cash flows are unchanged by the announcement. b. The stock price might be affected. To the extent that investors form expectations based upon what they know about the firm, this action might lower expectations for the future and reduce the perceived value. The fact that value does not change but price may drop reflects the likelihood that this stock was over valued before it announced the restructuring. 25-2 a. (in billions) Pre-cutting Post-cutting Revenues 10 10 Operating Income 0.3 0.4 Change in operating income = 100 million Change in after-tax operating income = 100 (1-.4) = 60 Present value of savings over time = 60(1.05)/(.10 - .05) = $ 1,260.00 b. Value of firm before cost-cutting = (300(1-.4))(1.05)/(.10-.05) = 3780 Value of firm after cost cutting = (400(1-.4))(1.045)/(.10-.045) = 4560 Change in firm value = $780.00 25-3 a. Cost of capital = 12% (.6) + 8% (1-.4) (.4) = 9.12% Value of firm = (100*(1-.4)-25) (1.04)/(.0912-.04) = $ 710.94 b. With a 0% tax rate, Cost of capital = 12% (.6) + 8%(.4) = 10.40% Value of firm = (100 –25) (1.04)/(.104-.04) = $ 1,218.75 25-4 a. EBIT (1-t) $ - Net Cap Ex $ - Chg in WC $ FCFF $ Value of firm = 107.5/(.09-.05) = $2687.50 b. With 50% lower WC requirement EBIT (1-t) $ 262.50 - Net Cap Ex $ 105.00 - Chg in WC $ 25.00 FCFF $ 132.50 Value of firm = 132.5/(.09-.05) = $3,312.50



262.50 105.00 50.00 107.50



Change in value of firm = $625.00. In fact, if the working capital change applied to existing working capital as well, there will be an additional one-time cash inflow of $ 500 million (50% of $ 1 billion). c. Effect of lower growth EBIT (1-t) $ 261.88 - Net Cap Ex $ 104.75 - Chg in WC $ 23.75 FCFF $ 133.38 Value of firm = 133.38/(.09-.0475) = $3,138.24 Change in value = $ 450.74 25-5 Return on capital = 50/250 = 20% Reinvestment rate = 25/50 = 50% a. Expected Growth rate = 0.5*0.2 = 10.0% b. Expected Growth rate with higher reinvestment rate = 0.8 *.20 = 16% c. Expected Growth rate with lower return on capital = 0.8*.15 = 12% 25-6 a. Expected Growth = Reinvestment rate x Return on capital = 50% x 10.69% = 5.35% Cost of capital = Cost of equity = 11.5% b. Value of firm = $ 2 billion (1 – Reinvestment Rate) (1+g)/(Cost of capital –g) = $16.25 billion With no growth and reinvestment, Compaq’s value is $ 2 billion/.115 = 17.39 Value destroyed by new investments = $ 17.39 - $ 16.25 = $1.14 25-7 a. Expected Growth rate = 5.35% (Nothing changes) b. Cost of capital = 12.5% (0.8) + 4.5% (0.2) = 10.90% Value of firm = $ 2 (1-.5)/(0.109-.0535) = $18.00 c. Value of firm with no growth or reinvestment = $18.35 Value destroyed by new investments = $0.35 25-8 a. Return on Capital = (0.2)(25)/5 = 100% Reinvestment rate = 50% Expected growth in Operating income = 50.00% b. Return on capital with generic margins = 0.075(25)/5 = 37.5% Expected growth in operating income = 18.75% 25-9 Value of firm with no advertising campaign (10 million growing at15% for 3 years, constant forever thereafter) = $147.08 Value of firm with advertising campaign = PV(10 million growing 15% for 10 years, constant forever thereafter) - PV of Cost of advertising campaign = $160.37



To solve for the probability Increase in value from advertising = Value of firm with advertising - Value of firm without advertising = $ 137.64 Present value of advertising cost = PV of $ 50 million for 3 years = $124.34 Probability of success needed = X (137.64) = 124.34 Probability = 90.34% 25-10 Return on capital = After-tax Operating Margin * Sales/Capital = 7.50% Reinvestment rate = 60% Expected growth = 4.500% a. Value of firm = 300 (1-.6) (1.045)/(.10 -.045) = $ 2,280.00 b. New return on capital = 5% *2.5 = 12.50% Reinvestment rate = 40% Expected growth = 5.00% Value of firm = 300 (1-.4)(1.05)/(.09-.05) = $4,725.00 Change in firm value = $2,445.00 25-11 Book value of equity at start of year = 1,250 – 50 = $1200 (after subtracting out retained earnings of $50 million) Book value of debt at start of year = 350 – 50 = $300 Book value of capital at start of year = $1500 a. Return on capital = 180/1500 = 12% b. Cost of capital = 12%(2500/(2500 + 350))+ 5% (350/(2500+350)) = 11.14% (Note that the market value of equity was double the book value at the end of 1998.) c. EVA = (.12 -.1114) (1500) = $12.89 25-12 PV of EVA over time = 12.89 (1.05)/(.1114-.05) = $220.43 Capital invested in firm = $1600 a. Value of firm = $1820.43 b. Portion of value from excess returns = $220.43 c. Market value added at this firm = $220.43 d. PV of EVA for next 5 years = 12.89 growing at 5% for next 5 years = $54.52 Value of firm = 1600 + 54.52 = $1654.52 Portion of value from excess returns = $54.52 Market value added at this firm = $54.52 25-13 Year 1 2 3 4



Operating lease commitmentPV of commitment 55 $ 51.89 60 $ 53.40 60 $ 50.38 55 $ 43.57



5 50 yr 6-15 40



$ $ $



37.36 220.00 456.59



Capital invested before operating leases (in millions) = $ 1,000.00 Capital invested after operating leases = $ 1,456.59 Operating income before operating lease adjustment = $150 Operating income after operating lease adjustment = $177.40 Return on capital before lease adjustment = 9% Return on capital after lease adjustment = 7.31% Cost of capital before lease adjustment = 11% Cost of capital after = 11%(2/2.457)+6%(1-.4)(.457/2.457) = 9.62% EVA before lease adjustment = (.09-.11) (1000) = -$20.00 EVA after lease adjustment = (.0731-.0962) (1457) = -$33.74 25-14 Return on capital = 1/5 = 20% Cost of capital = .12(.75) + .045(.25) = 10.125% a. EVA = (.20 - .1025) (1000) = $ 97.50 b. Return on capital for the industry = 22.22% EVA based on industry numbers = (.2222-.10) (1000) = $122.22 c. Sevilla underperformed the industry 25-15 a. EVA this year = 20 million - 60*.15 = $11.00 PV of EVA over next 5 years = $55.00 (note that the growth and discount rates offset each other. Capital invested = $60.00 Value of firm = $115.00 b. EVA this year = 20 million - 40*0.15 = $14 PV of EVA over next 5 years = $70.00 Capital invested = $40.00 Value of firm = $110.00 25-16 Gross Investment before inflation adjustment = $150 Gross Investment after inflation adjustment = $150 (1.02)5 = $ 165.61 After-tax Operating Income each year = $ 20.00 Salvage Value = $50.00 Life of assets = 10 + 5 = 15 Solve for IRR, with PV=165.61, PMT=15, FV=50 and n=15



Year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15



Flow $ (165.61) $ 20.00 $ 20.00 $ 20.00 $ 20.00 $ 20.00 $ 20.00 $ 20.00 $ 20.00 $ 20.00 $ 20.00 $ 20.00 $ 20.00 $ 20.00 $ 20.00 $ 70.00



CFROI = 9.85% b. With economic depreciation method Economic Depreciation = (165.61-50)*0.0784/[(1.078415)-1] = $4.31 Adjusted CFROI = (20-4.31)/165.61= 9.47% c. Real cost of capital = (1.10/1.02)-1 = 7.84% The firm's CFROI exceeds its real cost of capital. It is taking good projects.



Chapter 26 26-1 a to d: see below:



Revenues - COGS - Depreciation = EBIT EBIT (1-t) - £GWC = FCFF Cost of Equity Cost of Debt WACC Firm Value



Grumman Independent $3,281 $2,920 $74 $287 $187 $16 $171 12.50% 5.53% 11.38% $2,681



Northrop Independent $4,620 $4,043 $200 $378 $245 $22 $223 12.50% 5.53% 11.98% $3,199



Combined No synergy $7,901 $6,963 $274 $664 $432 $38 $394 12.50% 5.53% 11.73% $5,879



e. Synergy Gain = $7,479 - $5,879 = $1,600 Note: Firm Value = FCFF1/(WACC - g) 26-2 a & b.



Revenues - COGS - Depreciation = EBIT EBIT (1-t) - £GWC = FCFF Beta Cost of Equity Cost of Debt WACC Firm Value



Without Added Debt $7,901 $6,795 $274 $832 $541 $38 $503 1.00 12.50% 5.04% 11.68% $7,540



With Added Debt $7,901 $6,795 $274 $832 $541 $38 $503 1.08 12.92% 5.20% 11.37% $7,897



Beta with Added Debt = Unlevered Beta (1 + (1 - t) (Debt/Equity)) = 0.93 ( 1 + (1 - 0.4) (0.25)) = 1.08 c. The equity investors should gain the additional value of $357 million. 26-3 a., b., c., & d.



Combined With Synergy $7,901 $6,795 $274 $832 $541 $38 $503 12.50% 5.53% 11.73% $7,479



Revenues COGS Depreciation EBIT EBIT (1-t) - Cap Expenditure + Depreciation - £GWorking Capital = FCFF Cost of Equity (Initial) Cost of Equity (Stable) Value of firm



Novell $1500 $855 $53 $593 $385 $94 $53 $120 $224 14.98% 13.05% $12,059



WordPerfect $690 $518 $29 $144 $93 $46 $29 $27 $49 13.88% 13.05% $1,554



No synergy



$13,613



w/ Synergy $2,232 $1,406 $83 $743 $483 $143 $83 $147 $276 14.85% 13.05% $14,377



The cost of equity is also the weighted average cost of capital because neither firm has any debt. The weights are based upon the estimated values. (The free cash flow to the firm under synergy in year 1 is greater than the sum of the FCFF of the two individual firms because of the higher growth rate in cash flows. All the estimated numbers under synergy are based upon the new expected growth rate which is 24%.) e. Value of Synergy = 14,377 - 13,613 = $764 million Maximum Price for Wordperfect = 1,554 + 764 = $2,318 million 26-4 If the synergy takes 5 years to materialize, PV of Synergy = $764 million / (1.1485)5 = $382.33 million The expected growth rates were assumed too high and for too long. 26-5 a. Value of Synergy Value of Aetna Value of US Healthcare Total



Pre-merger 22,800 1,550 24,350



Post-merger 21,800 1,875 23,675



The total market value of the two firms declined by $ 675 million after the merger was announced. This would suggest that the market does not believe that there is synergy. b. Managers may be over optimistic about the potential for synergy, while markets might be much too pessimistic. I would tend to believe the markets. 26-6 a. Tax Savings Next Year = $2 Billion(0.4) = $800 million If you can get this saving immediately, this would also be the value of tax savings. If you have to wait a year to get the tax savings,



PV of Tax Savings = 800/1.12 = $714 million b. PV of Tax Savings = $200 (PVA, 12%, 4 years) = $607.47 million 26-7 I would expect it to be shared between the two companies, if there are no competing bidders on the horizon. If there are, I would expect the target company’s stockholders to get the benefits. 26-8 a. , b. & c. PMT Corporation Return On Capital 8.00% Dividend Payout Ratio 50.00% Debt Equity Ratio 10.00% Interest Rate on Debt 7.50% Beta 1.06 Growth Rate-First 5 Years 4.18% Payout Ratio after Year 5 28.14% Growth Rate After Year 5 6.00% Cost of Equity 12.83% Value of Equity Per Share $12.65



Peer Group 12.00% 30.00% 50.00% 8.00% 1.30 10.92% 61.54% 6.00% 14.15% $25.18



Best Managed 18.00% 20.00% 50.00% 8.00% 1.30 19.68% 75.61% 6.00% 14.15% $41.94



Growth Rate-First 5 years = (1 - Payout) (ROC + D/E (ROC - i (1-t)) Payout After 5 Years = 1 - g / (ROC + D/E (ROC - i (1-t)) 26-9 a. While the overall evidence on stock price reaction to anti-takeover amendements is mixed, I would expect stockholders to react negatively in this case, because of PMT’s history of poor performance. b. It would not, but I would probably be even more aggressive in ensuring that the management does not adopt this clause. 26-10 a. 1 2 Revenues $1,100,000 $1,210,000 - Expenses $440,000 $484,000 - Depreciation $100,000 $110,000 = EBIT $560,000 $616,000 - Interest Exp. $360,000 $324,000 = Taxable Income $200,000 $292,000 - Tax $80,000 $116,800 = Net Income $120,000 $175,200 + Depreciation $100,000 $110,000



3 $1,331,000 $532,400 $121,000 $677,600 $288,000 $389,600 $155,840 $233,760 $121,000



4 $1,464,100 $585,640 $133,100 $745,360 $252,000 $493,360 $197,344 $296,016 $133,100



5 $1,610,510 $644,204 $146,410 $819,896 $216,000 $603,896 $241,558 $362,338 $146,410



Term. Year $1,707,141 $682,856 $155,195 $869,090 $180,000 $689,090 $275,636 $413,454 $155,195



- Capital Expenditure - £GWC - Principal Repaid = FCFE + Interest (1-t) + Princ. Repaid = FCFF



$120,000



$132,000



$145,200



$159,720



$175,692



$186,234



$20,000 $300,000 ($220,000) $216,000 $300,000 $296,000



$22,000 $300,000 ($168,800) $194,400 $300,000 $325,600



$24,200 $300,000 ($114,640) $172,800 $300,000 $358,160



$26,620 $300,000 ($57,224) $151,200 $300,000 $393,976



$29,282 $300,000 $3,774 $129,600 $300,000 $433,374



$19,326 $0 $363,089 $108,000 $0 $471,089



4 $1,528,960 $2,100,000 1.37 1.68 19.95% 2.24 12.57% 1.58



5 $1,824,976 $1,800,000 0.99 1.47 18.78% 2.66 13.03% 1.78



6 $2,187,314 $1,500,000 0.69 1.30 17.86% 3.14 13.53% 2.02



b. 1 Equity $1,000,000 Debt $3,000,000 D/E Ratio 3.00 Beta 2.58 Cost of Equity 24.90% Cum. COE 1.25 WACC 11.63% Cum WACC 1.12



2 $1,120,000 $2,700,000 2.41 2.25 23.11% 1.54 11.87% 1.25



3 $1,295,200 $2,400,000 1.85 1.95 21.41% 1.87 12.18% 1.40



Cost of Equity in Year 2 = Cost of Equity in Year 1 - (Beta1 – Beta2)(5.5%) = 24.90% - (2.58 - 2.25)(5.5%) = 23.11% c. Terminal Value of Equity = $363,089/(.1786-.06) = $3,060,662 Terminal Value of Firm = Terminal Value of Equity + Outstanding Debt = 3,060,662 + 1,500,000 = 4,560,662 d. PV to Equity Investors = -220,000/1.249 -168,800/(1.249)(1.2311) - 114,640/ (1.2490)(1.2311)(1.2141) - 57,224/(1.2490) (1.2311)(1.2141) (1.1995) + (3774 + 3,060,662)/(1.2490) (1.2311)(1.2141) (1.1995)(1.1878) = $779,220 < 1,000,000 Deal does not make sense from the viewpoint of equity investors. PV to firm = Discount FCFF at WACC = 3,833,357 < 4,000,000 Overall, deal does not make sense. 26-11 a. No. The stockholders could do it themselves at far lower costs. b. Yes. Diversification may provide a benefit to the owner of a private firm, since much of his or her wealth is probably concentrated in the firm. c. If by doing this acquisition, the publicly traded firm was able to increase its debt capacity substantially and take better projects, it might make sense to do the acquisition.



Chapter 27 27-1 The cost of capital of Genzyme is 15(0.9)+(0.1)(4) = 13.9%. The present value of the drug if it were developed immediately for commercial production would be the present value of an annuity of $ 100 million growing at 5% a year for 14 years - $ 802 million. Since the costs of immediate development are $1 billion, the net present value of immediate development is positive, and equals -$198 million. However, it might be worth more to wait. The inputs to the option to wait are as follows: S = $802; K = 1000; t = 14; Standard deviation = 50%; r = 5%; y = Dividend Yield = 1/Project Life = 1/14 = 0.0714286. The ln( S / K ) + (r − y + 2 / 2)t value of the option is Se − yt N (d1 ) − Ke − rt N (d 2 ) , where d1 = , t d2 = d1 - σ√t. The option value can be written as 802 e-14(0.0714286) N(1.1261) -1000e-14(0.05)N(-1.5197). Since N(d1) = 0.8699; N(d2) = 0.0643, the option value is $ 224.74 million. 27-2 S = PV of $25 million a year for 20 years at 16% = $148.22 million K = Cost of Taking Project = $300 million t = 10 years Standard Deviation = 20% r = 12% y = Dividend Yield = 1/ Project Life = 10% 27-3 Using put-call parity, we can value a call with K = 50 and a 1-year life, Call - Put = S - Ke-rt = $12.00 + $45 - $50 e-(.1) = $11.76 We can also value of call with a strike price of $75, Call = $31 + $45 - $75 e-(.1) = $8.14 The value of the executive package can be estimated as follows: Guaranteed Payment = $500,000 Value of Bonus Package: 10,000 *($11.76-$8.14) = $36,200 (This is a capped call, since the executive bonus is capped off at $75.) 27-4 a. NPV of Project = -$5,000,000 + $500,000 (PVA,15%,10) + $5,000,000/1.1510 = $1,254,692 b. Value the option to abandon (per square foot) S = $50 Standard Deviation = Standard Deviation in Price/SqF K = $50 = 46.84% t = 5 years Riskless Rate = 6%



Value per put option = $11.54 (for 1 square foot) Value for 100,000 square feet = 100,000 * $11.54 = $1,154,000 27-5 a. True. Equity investors cannot lose more than their equity investment. b. False. They can make equity more valuable, not the firm. c. True. It transfers wealth to the bondholders. d. True. This is the equivalent of the life of the option. e. True. There is a transfer of wealth to bondholders. 27-6 a.



Reinvestment rate = g/ROC = 5%/10% = 50% Value of the firm = 40(1.05)(1-.5)(1-0.4)/(.10-.05) = $252 million



b. The value of the equity is computed as a call option on the value of the firm, using the ln( S / K ) + (r + 2 / 2)t call option pricing formula, SN (d1 ) − Ke − rt N (d 2 ) , where d1 = , t d2 = d1 - σ√t. S = $252 K = $500 t = 5 years r = 5% s = 0.125 The equity or call option value can be written as 252 N(-1.4172) -500 e-0.25 N(-1.6967). Since N(d1) = 0.0782; N(d2) = 0.0449, the option value is $2.23 million. Value of Call (Equity) = $2.23 million c. Value of Debt = $252 - $2.23 = $249.77 million 1/5 Appropriate Interest Rate = (500/249.77) - 1 = 14.89% 27-7 a. Free cash flows to the firm equal $850 + 400 – 400 = $850. Firm Value =  1.205  $850(0.6)(1.20)1 − 5  1.10  $850(0.6)(1.20)5 (1.05) + = $19,883 (0.10− 0.20) (0.10− 0.05)(1.1) 5 b. Standard Deviation of Firm = (0.67)2(0.35)2 + (0.33)2 (0.15)2 + 2(0.67)(0.33)(.5)(.35)(.15) = 0.2619 S = 19,883.21 r = 5% K = FV of Debt = 10,000 Variance = 0.26192 = 0.07 t = Average Duration of Debt = 3 Dividend Yield = 0



d1 = 2.07 N(d1) = 0.98 d2 = 1.62 N(d2) = 0.95 Value of Call (Equity) = $11,350 c. Market Value of Equity = $12,200 Implied Variance = 0.25 Implied Standard Deviation = 0.5 (Trial and Error) d. Market Value of Debt = $8,534 27-8 a. PV of Inflows = 400,000 * 0.85 * (1 - 1.0425/1.0725)/(.07 - .04) -400,000 * 0.40 * (1 - 1.0325/1.0725)/(.07 - .03) = $3,309,756 Fixed Costs associated with opening = -3,000,000 NPV = 3,309,756 -3,000,000 = $309,756 b.



S = 3,309,756 K = 3,000,000 t = 25 r = 7% σ = 0.25 y = 1/25 = 4% Value of the Call Option = $828,674 c. The latter considers the option characteristics of owning the mine, i.e., that copper prices may go up, and is higher. 27-9 Current Value of Developed Reserve = 10,000,000 * ($20 - $6) = $140,000,000 Exercise Price = Cost of Developing Reserve = $120,000,000 t = 20 years r = 7% s = 20% y = 4% Value of Call (Natural Resource Reserve) = $37,360,435 27-10 a. NPV of Project = $250 - $200 = $50 million b. The option has the following characteristics: S = 250 K = 200 r = 8% t=5 Variance = 0.04 Dividend Yield = 12.5/250 = 5%



Value of Call (Project Rights) = $68.68 c. The latter captures the value of delaying the project. The difference between the two values will increase as the variance in the project cash flows increases. 27-11 a. S = PV of Cash Inflows on Project = 250 K = Cost of Taking Project = 500 t = 10 years r = 6% s = 0.6 y = 10/250 = 4% Value of Call (Product Patent) = $95 million b. It is an increasing function of the variance in project cash flows. This analysis suggests that the rights to products in technologically volatile areas are likely to be worth a great deal, even though the products may not be viable now.
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