Solutions to Chapter 1

Goals and Governance of the Firm

1. Investment decisions:

· Should a new computer be purchased?

· Should the firm develop a new drug?

· Should the firm shut down an unprofitable factory?


Financing decisions:

· Should the firm borrow money from a bank or sell bonds?

· Should the firm issue preferred stock or common stock?

· Should the firm buy or lease a new machine that it is committed to acquiring?

2. A corporation is a distinct legal entity, separate from its owners (i.e., stockholders).  The stockholders have limited liability for the debts and other obligations of the corporation.  The liability of the individual stockholder is generally limited to the amount of the stockholder’s investment in the shares of the corporation.  Creation of a corporation is a legal process that requires the preparation of articles of incorporation.  A distinctive feature of the typical large corporation is the separation between the ownership of the business and the management of the business.  On the other hand, a sole proprietorship is not distinct from the individual who operates the business.  Therefore, the sole proprietor (i.e., the individual) directly owns the business assets, manages the business, and is personally responsible for the debts of the sole proprietorship.

3. The key advantage of separating ownership and management in a large corporation is that it gives the corporation permanence.  The corporation continues to exist if managers are replaced or if stockholders sell their ownership interests to other investors.  The corporation’s permanence is an essential characteristic in allowing corporations to obtain the large amounts of financing required by many business entities.

4. The individual stockholders of a corporation (i.e., the owners) are legally distinct from the corporation itself, which is a separate legal entity.  Consequently, the stockholders are not personally liable for the debts of the corporation; the stockholders’ liability for the debts of the corporation is limited to the investment each stockholder has made in the shares of the corporation.

5. Double taxation means that a corporation’s income is taxed first at the corporate tax rate, and then, when the income is distributed to shareholders as dividends, the income is taxed again at the shareholder’s personal tax rate.

6. a.
A share of stock
financial


b.
A personal IOU
financial


c.
A trademark
real


d.
A truck
real


e.
Undeveloped land
real


f.
The balance in the firm’s checking account
financial


g.
An experienced and hardworking sales force
real


h.
A bank loan agreement
financial

7. a, c, d.

8. A corporation might cut its labor force dramatically which could reduce immediate expenses and increase profits in the short term.  Over the long term, however, the firm might not be able to serve its customers properly or it might alienate its remaining workers; if so, future profits will decrease, and the stock price, and the market value of the firm, will decrease in anticipation of these problems.


Similarly, a corporation can boost profits over the short term by using less costly materials even if this reduces the quality of the product.  Once customers catch on, sales will decrease and profits will fall in the future.  The stock price will fall.


The moral of these examples is that, because stock prices reflect present and future profitability, the corporation should not necessarily sacrifice future prospects for short-term gains.

9. Agency costs are caused by conflicts of interest between managers and shareholders, who are the owners of the firm.  In most large corporations, the principals (i.e., the stockholders) hire the agents (i.e., managers) to act on behalf of the principals in making many of the major decisions affecting the corporation and its owners.  However, it is unrealistic to believe that the agents’ actions will always be consistent with the objectives that the stockholders would like to achieve.  Managers may choose not to work hard enough, to over-compensate themselves, to engage in empire building, to over-consume perquisites, and so on.

Corporations use numerous arrangements in an attempt to ensure that managers’ actions are consistent with stockholders’ objectives.  Agency costs can be mitigated by ‘carrots,’ linking the manager’s compensation to the success of the firm, or by ‘sticks,’ creating an environment in which poorly performing managers can be removed.

10. Takeover defenses increase the target firm’s agency problems.  One of the mechanisms that stockholders rely on to mitigate agency problems is the threat that an underperforming company (with an underperforming management) will be taken over by another company.  If management is protected against takeovers by takeover defenses, it is more likely that managers will act in their own best interest, rather than in the interests of the firm and its stockholders.

11.
Both capital budgeting decisions and capital structure decisions are long-term financial decisions.  However, capital budgeting decisions are long-term investment decisions, while capital structure decisions are long-term financing decisions.  Capital structure decisions essentially involve selecting between equity financing and long-term debt financing.

12. A bank loan is not a ‘real’ asset that can be used to produce goods or services.  Rather, a bank loan is a claim on cash flows generated by other activities, which makes it a financial asset.

13. Investment in research and development creates ‘know-how.’  This knowledge is then used to produce goods and services, which makes it a real asset.

14. The responsibilities of the treasurer include the following: supervise cash management, raising capital, and banking relationships.


The controller’s responsibilities include: supervise accounting, preparation of financial statements, and tax matters.


The CFO of a large corporation supervises both the treasurer and the controller.  The CFO is responsible for large-scale corporate planning and financial policy.

15. Limited liability is generally advantageous to large corporations.  Large corporations would not be able to obtain financing from thousands or even millions of shareholders if those shareholders were not protected by the fact that the corporation is a distinct legal entity, conferring the benefit of limited liability on its shareholders.  On the other hand, lenders do not view limited liability as advantageous to them.  In some situations, lenders are not willing to lend to a corporation without personal guarantees from shareholders, promising repayment of a loan in the event that the corporation does not have the financial resources to repay the loan.  Typically, these situations involve small corporations, with only a few shareholders; often these corporations can obtain debt financing only if the shareholders provide these personal guarantees.

16. The stock price reflects the value of both current and future dividends that the shareholders expect to receive.  In contrast, profits reflect performance in the current year only.  Profit maximizers may try to improve this year’s profits at the expense of future profits.  But stock price maximizers will take account of the entire stream of cash flows that the firm can generate.  They are more apt to be forward looking.

17. a.
This action might appear, superficially, to be a grant to former employees and thus not consistent with value maximization.  However, such ‘benevolent’ actions might enhance the firm’s reputation as a good place to work, might result in greater loyalty on the part of current employees, and might contribute to the firm’s recruiting efforts.  Therefore, from a broader perspective, the action may be value maximizing.


b.
The reduction in dividends, in order to allow increased reinvestment, can be consistent with maximization of current market value.  If the firm has attractive investment opportunities, and wants to save the expenses associated with issuing new shares to the public, then it could make sense to reduce the dividend in order to free up capital for the additional investments.


c.
The corporate jet would have to generate benefits in excess of its costs in order to be considered stock-price enhancing.  Such benefits might include time savings for executives, and greater convenience and flexibility in travel.


d.
Although the drilling appears to be a bad bet, with a low probability of success, the project may be value maximizing if a successful outcome (although unlikely) is potentially sufficiently profitable.  A one in five chance of success is acceptable if the payoff conditional on finding an oil field is ten times the costs of exploration.

18. a.
Increased market share can be an inappropriate goal if it requires reducing prices to such an extent that the firm is harmed financially.  Increasing market share can be part of a well-reasoned strategy, but one should always remember that market share is not a goal in itself.  The owners of the firm want managers to maximize the value of their investment in the firm.

b.
Minimizing costs can also conflict with the goal of value maximization.  For example, suppose a firm receives a large order for a product.  The firm should be willing to pay overtime wages and to incur other costs in order to fulfill the order, as long as it can sell the additional product at a price greater than those costs.  Even though costs per unit of output increase, the firm still comes out ahead if it agrees to fill the order.

c.
A policy of underpricing any competitor can lead the firm to sell goods at a price lower than the price that would maximize market value.  Again, in some situations, this strategy might make sense, but it should not be the ultimate goal of the firm.  It should be evaluated with respect to its effect on firm value.

d.
Expanding profits is a poorly defined goal of the firm.  The text gives three reasons:

(i)
There may be a trade-off between accounting profits in one year versus accounting profits in another year.  For example, writing off a bad investment may reduce this year’s profits but increase profits in future years.  Which year’s profits should be maximized?

(ii)
Investing more in the firm can increase profits, even if the increase in profits is insufficient to justify the additional investment.  In this case the increased investment increases profits, but can reduce shareholder wealth.

(iii)
Profits can be affected by accounting rules, so a decision that increases profits using one set of rules may reduce profits using another.

19. The contingency arrangement aligns the interests of the lawyer with those of the client.  Neither makes any money unless the case is won.  If a client is unsure about the skill or integrity of the lawyer, this arrangement can make sense.  First, the lawyer has an incentive to work hard.  Second, if the lawyer turns out to be incompetent and loses the case, the client will not have to pay a bill.  Third, the lawyer will not be tempted to accept a very weak case simply to generate bills.  Fourth, there is no incentive for the lawyer to charge for hours not really worked.  Once a client is more comfortable with the lawyer, and is less concerned with potential agency problems, a fee-for-service arrangement might make more sense.

20. The national chain has a great incentive to impose quality control on all of its outlets.  If one store serves its customers poorly, that can result in lost future sales.  The reputation of each restaurant in the chain depends on the quality in all the other stores.  In contrast, if Joe’s serves mostly passing travelers who are unlikely to show up again, unsatisfied customers pose a far lower cost.  They are unlikely to be seen again anyway, so reputation is not a valuable asset.


The important distinction is not that Joe has one outlet while the national chain has many.  Instead, it is the likelihood of repeat relations with customers and the value of reputation.  If Joe’s were located in the center of town instead of on the highway, one would expect his clientele to be repeat customers from town.  He would then have the same incentive to establish a good reputation as the chain.

21. Traders can earn huge bonuses when their trades are very profitable, but if the trades lose large sums, as in the case of Barings Bank, the trader’s exposure is limited.  This asymmetry can create an incentive to take big risks with the firm’s (i.e., the shareholders’) money.  This is an agency problem.

22. a.
A fixed salary means that compensation is (at least in the short run) independent of the firm’s success.


b.
A salary linked to profits ties the employee’s compensation to this measure of the success of the firm.  However, profits are not a wholly reliable way to measure the success of the firm.  The text points out that profits are subject to differing accounting rules, and reflect only the current year’s situation rather than the long-run prospects of the firm.


c.
A salary that is paid partly in the form of the company’s shares means that the manager earns the most when the shareholders’ wealth is maximized.  This is therefore most likely to align the interests of managers and shareholders.

23. Even if a shareholder could monitor and improve managers’ performance, and thereby increase the value of the firm, the payoff would be small, since the ownership share in a large corporation is very small.  For example, if you own $10,000 of GM stock and can increase the value of the firm by 5 percent, a very ambitious goal, you benefit by only: 0.05 ( $10,000 = $500


In contrast, a bank that has a multimillion-dollar loan outstanding to the firm has a large stake in making sure that the loan can be repaid.  It is clearly worthwhile for the bank to spend considerable resources on monitoring the firm.

Solutions to Chapter 2

Financial Markets and Institutions

1. The story of Apple Computer provides three examples of financing sources: equity investments by the founders of the company, trade credit from suppliers and investments by venture capitalists.  Other sources include reinvested earnings of the company and loans from banks and other financial institutions.

2. Yes.  When the corporation retains cash and reinvests in the firm’s operations, that cash is saved and invested on behalf of the firm’s shareholders.  The reinvested cash could have been paid out to the shareholders. By not taking the cash, these investors have reinvested their savings in the corporation.  Individuals can also save and invest in a corporation by lending to, or buying shares in, a financial intermediary such as a bank or mutual fund that subsequently invests in the corporation.

3. Separation of ownership and control for public corporations means that the ultimate owners of the corporation are not its managers.  These same managers will consider their own interest as well as shareholders when making decisions. This creates agency problems. 

4. Money markets, where short-term debt instruments are bought and sold.


Foreign-exchange markets. Most trading takes place in over-the-counter transactions between the major international banks.


Commodities markets for agricultural commodities, fuels (including crude oil and natural gas) and metals (such as gold, silver and platinum).


Derivatives markets, where options and other derivative instruments are traded.

5. Buy shares in a mutual fund.  Mutual funds pool savings from many individual investors and then invest in a diversified portfolio of securities.  Each individual investor then owns a proportionate share of the mutual fund’s portfolio.
6. Defined contribution pension plans provide three key advantages as vehicles for retirement savings:

· Professional management.

· Diversification at low cost.

· Pension plan contributions are tax-deductible, and taxes on the earnings in the fund are deferred until the fund’s assets are distributed to retired employees.

7. Yes, an insurance company is a financial intermediary.  Insurance companies sell policies and then invest part of the proceeds in corporate bonds and stocks and in direct loans to corporations.  The returns from these investments help pay for losses incurred by policyholders.

8. The largest institutional investors in bonds are insurance companies.  Other major institutional investors in bonds are pension funds, mutual funds, and banks and other savings institutions.  The largest institutional investors in shares are pension funds, mutual funds, and insurance companies.

9. The major functions of financial markets and institutions in a modern financial system are:

· Channel savings to real investment: The savings of individual investors are made available for real investments by corporations and other business entities by way of financial markets and institutions.

· Transporting cash across time: Savers can save money now to be withdrawn and spent at a later time, while borrowers can borrow cash today, in effect spending today income to be earned in the future.

· Risk transfer and diversification: Insurance companies allow individuals and business firms to transfer risk to the insurance company, for a price.  Financial institutions such as mutual funds allow an investor to reduce risk by diversification of the investor’s holdings.

· Liquidity: Financial markets and institutions provide investors with the ability to exchange an asset for cash on short notice, with minimal loss of value.  A deposit in a bank savings account earns interest, but can be withdrawn at almost any time.  A share of stock in a publicly traded corporation can be sold at virtually any time.

· Payment mechanism: Financial institutions provide alternatives to cash payments, such as checks and credit cards.

· Information provided by financial markets: Financial markets reveal information about important economic and financial variables such as commodity prices, interest rates and company values (i.e., stock prices).

10. The market price of gold can be observed from transactions in commodity markets.  For example, gold is traded on the Comex division of the New York Mercantile Exchange. Look up the price of gold and compare it to $1500/6 = $250 per ounce.

11. Financial markets provide extensive data that can be useful to financial managers.  Examples include:

· Prices for agricultural commodities, metals and fuels.

· Interest rates for a wide array of loans and securities, including money market instruments, corporate and U.S. government bonds, and interest rates for loans and investments in foreign countries.

· Foreign exchange rates.

· Stock prices and overall market values for publicly listed corporations are determined by trading on the New York Stock Exchange, NASDAQ or stock markets in London, Frankfurt, Tokyo, etc.

12. When stockholders have access to modern financial markets and institutions, stockholders can readily avail themselves of the functions served by these markets and institutions: for example, transporting cash across time, risk transfer and diversification, liquidity, and access to payment mechanisms.  Therefore, the objective of value maximization makes sense for stockholders because this is the only task stockholders require of corporate management.  In addition, the financial markets provide the pricing mechanism and the information stockholders require in order to assess the performance of the firm’s management in achieving this objective.

13. The opportunity cost of capital is the expected rate of return offered by the best alternative investment opportunity.  When the firm makes capital investments on behalf of the owners of the firm (i.e., the shareholders), it must consider the shareholders’ other investment opportunities. The firm should not invest unless the expected return on investment at least equals the expected return the shareholders could obtain on their own by investing in the financial markets.


The opportunity cost of capital for a safe investment is the rate of return that shareholders could earn if they invested in risk-free securities, for example in U. S. Treasuries. 

14. a.
False.  Financing could flow through an intermediary, for example.


b.
False.  Investors can buy shares in a private corporation, for example.


c.
True.  The largest source of financing for insurance companies is the sale of insurance policies.  Insurance companies then invest a significant portion of the proceeds in corporate debt and equities.

d. False.  There is no centralized FOREX exchange.  Foreign exchange trading takes place in the over-the-counter market.

e. False.  The opportunity cost of capital is the expected rate of return that shareholders can earn in the financial markets on investments with the same risk as the firm’s capital investments.


f.
False.  The cost of capital is an opportunity cost determined by expected rates of return in the financial markets. The opportunity cost of capital for risky investments is normally higher than the firm’s borrowing rate.

15. Liquidity is important because investors want to be able to convert their investments into cash quickly and easily when it becomes necessary or desirable to do so.  Should personal circumstances or investment considerations lead an investor to conclude that it is desirable to sell a particular investment, the investor prefers to be able to sell the investment quickly and at a price that does not require a significant discount from market value.


Liquidity is also important to mutual funds.  When the mutual fund’s shareholders want to redeem their shares, the mutual fund is often forced to sell its securities.  In order to maintain liquidity for its shareholders, the mutual fund requires liquid securities.

16. The key to the bank’s ability to provide liquidity to depositors is the bank’s ability to pool relatively small deposits from many investors into large, illiquid loans to corporate borrowers.  A withdrawal by any one depositor can be satisfied from any of a number of sources, including new deposits, repayments of other loans made by the bank, bank reserves, and the bank’s debt and equity financing.

17. a.
Investor A buys shares in a mutual fund, which buys part of a new stock issue by a rapidly growing software company.


b.
Investor B buys shares issued by the Bank of New York, which lends money to a regional department store chain.


c.
Investor C buys part of a new stock issue by the Regional Life Insurance Company, which invests in corporate bonds issued by Neighborhood Refineries, Inc.

Solutions to Chapter 5

The Time Value of Money

1.
a.
$100/(1.08)10 = $46.32


b.
$100/(1.08)20 = $21.45


c.
$100/(1.04)10 = $67.56


d.
$100/(1.04)20 = $45.64

2.
a.
$100 ( (1.08)10 = $215.89


b.
$100 ( (1.08)20 = $466.10


c.
$100 ( (1.04)10 = $148.02


d.
$100 ( (1.04)20 = $219.11

3.
$100 ( (1.04)113 = $8,409.45


$100 ( (1.08)113 = $598,252.29

4. With simple interest, you earn 4% of $1,000 or $40 each year.  There is no interest on interest.  After 10 years, you earn total interest of $400, and your account accumulates to $1,400.  With compound interest, your account grows to: $1,000 ( (1.04)10 = $1480.24


Therefore $80.24 is interest on interest.

5.
PV = $700/(1.05)5 = $548.47

6.

	
	Present Value
	Years
	Future Value
	Interest Rate

	a.
	$400
	11
	$684
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	b.
	$183
	4
	$249
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	c.
	$300
	7
	$300
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To find the interest rate, we rearrange the basic future value equation as follows:


FV = PV ( (1 + r)t ( r =
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7.
You should compare the present values of the two annuities.

a.
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b.
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c.
When the interest rate is low, as in part (a), the longer (i.e., 15-year) but smaller annuity is more valuable because the impact of discounting on the present value of future payments is less significant.

8.
$100 ( (1 + r)3 = $115.76 ( r = 5.00%


$200 ( (1 + r)4 = $262.16 ( r = 7.00%


$100 ( (1 + r)5 = $110.41 ( r = 2.00%

9.
PV = ($200/1.06) + ($400/1.062) + ($300/1.063) = $188.68 + $356.00 + $251.89 = $796.57

10.
In these problems, you can either solve the equation provided directly, or you can use your financial calculator, setting: PV = (()400, FV = 1000, PMT = 0, i as specified by the problem. Then compute n on the calculator.


a.
$400 ( (1.04)t = $1,000 ( t = 23.36 periods


b.
$400 ( (1.08)t = $1,000 ( t = 11.91 periods


c.
$400 ( (1.16)t = $1,000 ( t = 6.17 periods

11.

	
	APR
	Compounding

period
	Effective

annual rate

	
	
	
	

	a.
	12%
	1 month

(m = 12/yr)
	1.0112 ( 1 = 0.1268 = 12.68%

	
	
	
	

	b.
	8%
	3 months

(m = 4/yr)
	1.024 ( 1 = 0.0824 = 8.24%

	
	
	
	

	c.
	10%
	6 months

(m = 2/yr)
	1.052 ( 1 = 0.1025 = 10.25%


12.

	
	Effective Rate
	Compounding period
	Per period rate
	APR

	
	
	
	
	

	a.
	10.00%
	1 month

(m = 12/yr)
	1.10(1/ 12) ( 1 = 0.0080
	0.096 = 9.6%

	
	
	
	
	

	b.
	6.09%
	6 months

(m = 2/yr)
	1.0609(1/ 2) ( 1 = 0.0300
	0.060 = 6.0%

	
	
	
	
	

	c.
	8.24%
	3 months

(m = 4/yr)
	1.0824(1/ 4) ( 1 = 0.0200
	0.080 = 8.0%


13. Solve the following for t: 1.08t = 2 ( t = 11.9 years


On a financial calculator, enter: PV = (()1, FV = 2, PMT = 0, i = 6 and then compute n.

14.
Semiannual compounding means that the 8.6 percent loan really carries interest of 4.3 percent per half year.   Similarly, the 8.4 percent loan has a monthly rate of 0.7 percent.

	APR
	Compounding period
	Effective annual rate

	
	
	

	8.6%
	6 months

(m = 2/yr)
	1.0432 ( 1 = 0.0878 = 8.78%

	
	
	

	8.4%
	1 month

(m = 12/yr)
	1.00712 ( 1 = 0.0873 = 8.73%



Choose the 8.4 percent loan for its slightly lower effective rate.

15.
APR = 1% × 52 = 52%


EAR = (1.01)52 ( 1 = 0.6777 = 67.77%

16.
Since we are assuming that it is currently 2007, 107 years have passed since 1900.

a. $1,000 ( (1.05)107 = $185,035.50

b. PV ( (1.05)107 = $1,000,000 ( PV = $5,404.37

17.
$1,000 ( 1.04 = $1,040.00 ( interest = $40

$1,040 ( 1.04 = $1,081.60 ( interest = $1,081.60 ( $1,040 = $41.60

After 9 years, your account has grown to: $1,000 ( (1.04)9= $1,423.31

After 10 years, your account has grown to: $1,000 ( (1.04)10 = $1,480.24

Interest earned in tenth year = $1,480.24 ( $1,423.31 = $56.93

18. If you earned simple interest (without compounding), then the total growth in your account after 25 years would be: 4% per year ( 25 years = 100%

Therefore, your money would double.  With compound interest, your money would grow faster than it would with simple interest, and therefore would require less than 25 years to double.

19. We solve the following equation for r:


422.41 ( (1 + r)10 = 1000 ( r = 9.00%

[On a financial calculator, enter: PV = (()422.41, FV = 1000, n = 10, PMT = 0, and compute the interest rate.]

20.
The PV for the quarterback is the present value of a 5-year, $3 million annuity:


$3 million ( annuity factor(10%, 5 years) =
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The receiver gets $4 million now plus a 5-year, $2 million annuity.  The present value of the annuity is:
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With the $4 million immediate payment, the receiver’s contract is worth:


$4 million + $7.58 million = $11.58 million


The receiver’s contract is worth more than the quarterback’s even though the receiver’s undiscounted total payments are less than the quarterback’s.

21.
Rate of growth for apples: $0.93 ( (1 + r)10 = $1.18 ( r = 2.41%

Rate of growth for oranges: $0.96 ( (1 + r)10 = $1.50 ( r = 4.56%

Price of apples in 2024: $1.18 ( (1.0241)20 = $1.90

Price of oranges in 2024: $1.50 ( (1.0456)20 = $3.66

22.
If the payment is denoted C, then:
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The monthly interest rate is: 0.10/12 = 0.008333 = 0.8333 percent


Therefore, the effective annual interest rate on the loan is:


(1.008333)12 ( 1 = 0.1047 = 10.47 percent

23.
a.
PV = 100 ( annuity factor(6%, 3 periods) = 100 ( 
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b.
If the payment stream is deferred by an additional year, then each payment is discounted by an additional factor of 1.06.  Therefore, the present value is reduced by a factor of 1.06 to: $267.30/1.06 = $252.17

24. a.
This is an annuity problem; use trial-and-error to solve for r in the following equation:
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Using a financial calculator, enter: PV = (-)80,000, n = 20 ( 12 = 240 months

FV = 0, PMT = 600, compute i.  To compute EAR:


EAR = (1 + 0.00548)12 ( 1 = 0.0678 = 6.78%


b.
Compute the payment by solving for C in the following equation:
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Using a financial calculator, enter: n = 240, i = 0.5%, FV = 0, PV = (()80,000 and compute PMT = $573.14

25.
a.
Your monthly payments of $400 can support a loan of: $15,189.58


This is computed as follows:


PV=
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Using a financial calculator, enter: n = 48, i = 12%/12 = 1%, FV = 0, PMT = 400 and compute PV = $15,189.58

With a down payment of $2,000, you can pay at most $17,189.58 for the car.


b.
In this case, n increases from 48 to 60.  You can take out a loan of $17,982.02 based on this payment schedule.  This is computed as follows:


PV=
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Thus, you can pay $19,982.02 for the car.

26.
a.
With PV = $9,000 and FV = $10,000, the annual interest rate is determined by solving the following equation for r:


$9,000 ( (1 + r) = $10,000 ( r = 11.11%


b.
The present value is: $10,000 ( (1 ( d)


The future value to be paid back is $10,000.


Therefore, the annual interest rate is determined as follows:


PV ( (1 + r) = FV


[$10,000 ( (1 – d)] ( (1 + r) = $10,000
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c.
The discount is calculated as a fraction of the future value of the loan.  In fact, the proper way to compute the interest rate is as a fraction of the funds borrowed.  Since PV is less than FV, the interest payment is a smaller fraction of the future value of the loan than it is of the present value.  Thus, the true interest rate exceeds the stated discount factor of the loan.

27.
a.
If we assume cash flows come at the end of each period (ordinary annuity) when in fact they actually come at the beginning (annuity due), we discount each cash flow by one period too many.  Therefore we can obtain the PV of an annuity due by multiplying the PV of an ordinary annuity by (1 + r).


b.
Similarly, the FV of an annuity due equals the FV of an ordinary annuity times (1 + r).  Because each cash flow comes at the beginning of the period, it has an extra period to earn interest compared to an ordinary annuity.

28.
Use trial-and-error to solve the following equation for r:
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Using a financial calculator, enter: PV = (()8000; n = 48; PMT = 240; FV = 0, then compute r = 1.599% per month.


APR = 1.599 % ( 12 = 19.188%


The effective annual rate is: (1.01599)12 ( 1 = 0.2097 = 20.97%

29.
The annual payment over a four-year period that has a present value of $8,000 is computed by solving the following equation for C:
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[Using a financial calculator, enter: PV = (()8000, n = 4, FV = 0, i = 20.97, and compute PMT.]  With monthly payments, you would pay only $240 ( 12 = $2,880 per year.  This value is lower because the monthly payments come before year-end, and therefore have a higher PV.

29. Leasing the truck means that the firm must make a series of payments in the form of an annuity.  Calculate the present value as follows:


PV=
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Using a financial calculator, enter: PMT = 8,000, n = 6, i = 7%, FV = 0, and compute PV = $38,132.32

Since $38,132.32 < $40,000 (the cost of buying a truck), it is less expensive to lease than to buy.

30. PV of an annuity due = PV of ordinary annuity ( (1 + r)

(See problem 27 for a discussion of the value of an ordinary annuity versus an annuity due.)  Therefore, with immediate payment, the value of the lease payments increases from $38,132.32 (as shown in the previous problem) to:


$38,132.32 ( 1.07 = $40,801.58

Since this is greater than $40,000 (the cost of buying a truck), we conclude that, if the first payment on the lease is due immediately, it is less expensive to buy the truck than to lease it.

32.
Compare the present value of the payments.  Assume the product sells for $100.


Installment plan:


PV = $25 + [$25 ( annuity factor(5%, 3 years)]


PV=
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Pay in full: Payment net of discount = $90


Choose the second payment plan for its lower present value of payments.

33. Installment plan:

PV = $25 ( annuity factor(5%, 4 years)


PV=
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Now the installment plan offers the lower present value of payments.

34.
a.
Solve for C in the following equation:

C ( annuity factor(12%, 5 years) = $1,000
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C ( 3.6048 = $1,000 ( C = PMT = $277.41


b.
If the first payment is made immediately instead of in a year, the annuity factor will be greater by a factor of 1.12.  Therefore:


C ( (3.6048 ( 1.12) = $1,000 ( C = PMT = $247.69

35.
This problem can be approached in two steps.  First, find the present value of the $10,000, 10-year annuity as of year 3, when the first payment is exactly one year away (and is therefore an ordinary annuity).  Then discount the value back to today.


(1)
PV3 = 
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[Using a financial calculator, enter: PMT = 10,000; FV = 0; n = 10; i = 5%, and compute PV3 = $77,217.35]

(1) 
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36.
The monthly payment is based on a $100,000 loan:
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The net amount received is $98,000.  Therefore:
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The effective rate is: (1.01023)12 ( 1 = 0.1299 = 12.99%

37.
The payment on the mortgage is computed as follows:
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After 12 years, 216 months remain on the loan, so the loan balance is:
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38.
a.
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Using a financial calculator, enter: PV = (()1,000, FV = 0, i = 8%, n = 4, and compute PMT = $301.92


b.

	Time
	Loan balance
	Year-end interest due
	Year-end payment
	Amortization of loan

	0
	
$1,000.00
	$80.00
	$301.92
	$221.92

	1
	
$778.08
	$62.25
	$301.92
	$239.67

	2
	
$538.41
	$43.07
	$301.92
	$258.85

	3
	
$279.56
	$22.36
	$301.92
	$279.56

	4
	
$ 0.00
	$  0.00
	--
	--



c.
PV=
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Therefore, the loan balance is $778.08 after one year.

38. The loan repayment is an annuity with present value equal to $4,248.68.  Payments are made monthly, and the monthly interest rate is 1%.  We need to equate this expression to the amount borrowed ($4,248.68) and solve for the number of months (t).
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Using a financial calculator, enter: PV = (()4248.68, FV = 0, i = 1%, PMT = 200, and compute n = 24.


The effective annual rate on the loan is: (1.01)12 ( 1 = 0.1268 = 12.68%

39. The present value of the $2 million, 20-year annuity, discounted at 8%, is:

PV=
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If the payment comes immediately, the present value increases by a factor of 1.08 to $21.21 million.

40. The present value of the $2 million, 20-year annuity, discounted at 8%, is:

PV=
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If the payment comes immediately, the present value increases by a factor of 1.08 to $21.21 million.

Solutions to Chapter 6

Valuing Bonds 

1.
a.
Coupon rate = 6%, which remains unchanged.  The coupon payments are fixed at $60 per year.


b.
When the market yield increases, the bond price will fall.  The cash flows are discounted at a higher rate.


c.
At a lower price, the bond’s yield to maturity will be higher.  The higher yield to maturity for the bond is commensurate with the higher yields available in the rest of the bond market.

d. Current yield = coupon rate/bond price

As coupon rate remains the same and the bond price decreases, the current yield increases.

2.
When the bond is selling at a discount, $970 in this case, the yield to maturity is greater than 8%.  We know that if the yield to maturity were 8%, the bond would sell at par.  At a price below par, the yield to maturity exceeds the coupon rate.


Current yield = coupon payment/bond price = $80/$970


Therefore, current yield is also greater than 8%.

3.
Coupon payment = 0.08 ( $1,000 = $80


Current yield = $80/bond price = 0.07


Therefore: bond price = $80/0.07 = $1,142.86

4.
Coupon rate = $80/$1,000 = 0.080 = 8.0%


Current yield = $80/$950 = 0.0842 = 8.42%


To compute the yield to maturity, use trial and error to solve for r in the following equation:
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( r = 9.119%


Using a financial calculator, compute the yield to maturity by entering:

n = 6; PV = (()950; FV = 1000; PMT = 80, compute i = 9.119%


Verify the solution as follows:
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(difference due to rounding)

5.
In order for the bond to sell at par, the coupon rate must equal the yield to maturity.  Since Circular bonds yield 9.119%, this must be the coupon rate.

6.
a.
Current yield = coupon/price = $80/$1,100 = 0.0727 = 7.27%

b.
To compute the yield to maturity, use trial and error to solve for r in the following equation:
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Using a financial calculator, compute the yield to maturity by entering:

n = 10; PV = (()1100; FV = 1000; PMT = 80, compute i = 6.602%


Verify the solution as follows:
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(difference due to rounding)

7.
When the bond is selling at face value, its yield to maturity equals its coupon rate.  This firm’s bonds are selling at a yield to maturity of 9.25%.  So the coupon rate on the new bonds must be 9.25% if they are to sell at face value.

8.
The bond pays a coupon of 7.125% which means annual interest is $71.25.  The bond is selling for: 130 5/32 = $1,301.5625.
Therefore, the current yield is: $71.25/$1301.5625 = 5.47%

The current yield exceeds the yield-to-maturity on the bond because the bond is selling at a premium.  At maturity the holder of the bond will receive only the $1,000 face value, reducing the total return on investment. 

9.
Bond 1


Year 1: 
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Year 2:
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Using a financial calculator:


Year 1:
PMT = 80, FV = 1000, i = 10%, n = 10; compute PV0 = $877.11


Year 2:
PMT = 80, FV = 1000, i = 10%, n = 9; compute PV1 = $884.82


Rate of return = 
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Bond 2


Year 1: 
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Year 2: 
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Using a financial calculator:


Year 1:
PMT = 120, FV = 1000, i = 10%, n = 10; compute PV0 = $1,122.89


Year 2:
PMT = 120, FV = 1000, i = 10%, n = 9; compute PV1 = $1,115.18


Rate of Return = 
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Both bonds provide the same rate of return.

10.
a.
If yield to maturity = 8%, price will be $1,000.

b. Rate of return = 
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c. Real return =  EQ \F(1 + nominal interest rate,1 +  inflation rate)  ( 1 = 
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11.
a.
With a par value of $1,000 and a coupon rate of 8%, the bondholder receives $80 per year.

b.
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c.
If the yield to maturity is 6%, the bond will sell for:
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12.
a.
To compute the yield to maturity, use trial and error to solve for r in the following equation:


[image: image50.wmf]30

30

)

r

1

(

000

,

1

$

r)

(1

r

1

r

1

$80

$900

+

+

ú

û

ù

ê

ë

é

+

´

-

´

=

( r = 8.971%


Using a financial calculator, compute the yield to maturity by entering:

n = 30; PV = (()900; FV = 1000; PMT = 80, compute i = 8.971%


Verify the solution as follows:
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(difference due to rounding)

b. Since the bond is selling for face value, the yield to maturity = 8.000%


c.
To compute the yield to maturity, use trial and error to solve for r in the following equation:
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( r = 7.180%


Using a financial calculator, compute the yield to maturity by entering:

n = 30; PV = (()1100; FV = 1000; PMT = 80, compute i = 7.180%


Verify the solution as follows:
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13.
a.
To compute the yield to maturity, use trial and error to solve for r in the following equation:
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( r = 4.483%


Using a financial calculator, compute the yield to maturity by entering:

n = 60; PV = (()900; FV = 1000; PMT = 40, compute i = 4.483%


Verify the solution as follows:
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(difference due to rounding)


Therefore, the annualized bond equivalent yield to maturity is:


4.483% ( 2 = 8.966%

b. Since the bond is selling for face value, the semi-annual yield = 4%


Therefore, the annualized bond equivalent yield to maturity is: 4% ( 2 = 8%

c. To compute the yield to maturity, use trial and error to solve for r in the following equation:
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( r = 3.592%


Using a financial calculator, compute the yield to maturity by entering:

n = 60; PV = (()1100; FV = 1000; PMT = 40, compute i = 3.592%


Verify the solution as follows:
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(difference due to rounding)


Therefore, the annualized bond equivalent yield to maturity is:


3.592% ( 2 = 7.184%

14.
In each case, we solve the following equation for the missing variable:


Price = $1,000/(1 + y)maturity
	Price
	Maturity (Years)
	Yield to Maturity

	$300.00
	30.00
	
4.095%

	$300.00
	15.64
	
8.000%

	$385.54
	10.00
	
10.000%


15.
PV of perpetuity = coupon payment/rate of return.


PV = C/r = $60/0.06 = $1,000.00


If the required rate of return is 10%, the bond sells for:


PV = C/r = $60/0.10 = $600.00

16. Current yield = 0.098375 so bond price can be solved from the following:

$90/Price = 0.098375 ( Price = $914.87

To compute the remaining maturity, solve for t in the following equation:


[image: image58.wmf]t

)

10

.

1

(

000

,

1

$

(1.10)

0.10

1

0.10

1

$90

$914.87

t

+

ú

û

ù

ê

ë

é

´

-

´

=

( t = 20.0


Using a financial calculator, compute the remaining maturity by entering:

PV = (()914.87; FV = 1000; PMT = 90, i = 10 and compute n = 20.0 years.

17.
Solve the following equation for PMT:
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Using a financial calculator, compute the annual payment by entering:

n = 9; PV = (()1065.15; FV = 1000; i = 7, compute PMT = $80.00

Since the annual payment is $80, the coupon rate is 8%.

18.
a.
The coupon rate must be 7% because the bonds were issued at face value with a yield to maturity of 7%.  Now, the price is:
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b.
The investors pay $641.01 for the bond.  They expect to receive the promised coupons plus $800 at maturity.  We calculate the yield to maturity based on these expectations by solving the following equation for r:
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Using a financial calculator, enter: n = 8; PV = (()641.01; FV = 800; PMT = 70, and then compute i = 12.87%

19.
a.
At a price of $1,100 and remaining maturity of 9 years, find the bond’s yield to maturity by solving for r in the following equation:
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Using a financial calculator, enter: n = 9; PV = (()1100; FV = 1000; PMT = 80, and then compute i = 6.50%


b.
Rate of return =
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20.
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Rate of return = 
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Solutions to Chapter 7

Valuing Stocks

1. No, this does not invalidate the dividend discount model.  The dividend discount model allows for the fact that firms may not currently pay dividends.  As the market matures, and Amazon’s growth opportunities moderate, investors may justifiably believe that Amazon will enjoy high future earnings and will then pay dividends.  The stock price today can still reflect the present value of the expected per share stream of dividends.

2.
Dividend yield = Dividend/Price = DIV1/P0

0.08 = 2.40/P0 ( P0 = $30

3.
The preferred stock pays a level perpetuity of dividends.  The expected dividend next year is the same as this year’s dividend ($8).

a. $8.00/0.12 = $66.67

b. $8.00/0.12 = $66.67

c. Dividend yield = $8/$66.67 = 0.12 =12%


Capital gains yield = 0


Expected rate of return = 12%

4. r = DIV1/P0 + g = 8% + 5% = 13%

5.
The value of a share of common stock equals the present value of dividends received out to the investment horizon, plus the present value of the forecast stock price at the horizon.  But the stock price at the horizon date depends on expectations of dividends from that date forward.  So, even if an investor plans to hold a stock for only a year or two, the price ultimately received from another investor depends on dividends to be paid after the date of purchase.  Therefore, the stock’s present value is the same for investors with different time horizons.

6.
a.
P0 = DIV1/(r ( g)


$30 = $3/(r ( 0.04) ( r =0.14 = 14%


b.
P0 = $3/(0.165 ( 0.04) = $24

7.
The annual dividend is: $2 ( 4 = $8

DIV1/P0 = 0.048 ( $8/P0 = 0.048 ( P0 = $8/0.048 = $166.67

8.
weak, semistrong, strong, fundamental, technical

9.
The statement is correct.  The search for information and insightful analysis makes investor assessments of stock values as reliable as possible.  Since the rewards accrue to the investors who uncover relevant information before it is reflected in stock prices, competition among these investors means that there is always an active search for mispriced stocks.

10.
The two broad areas of investors’ behavioral biases are in their attitudes towards risk and their assessments of probabilities.  Investors appear to be less averse to losses following substantial gains than they are to losses that follow other losses.  Consequently, the early gains of the “dot-com bubble” may have led investors to increase their investments in dot-com stocks, leading to the tremendous gains leading up to March 2000.

In addition, psychologists believe that investors make two mistakes in their assessment of stock market probabilities.  First, when assessing the future of stock market performance, investors attach too much importance to the recent past, largely ignoring events of the more distant past.  Second, investors suffer from overconfidence, believing that they are better stock pickers than they are in reality.  These two biases reinforced the bubble prior to March 2000: overconfident investors attached too much importance to their experiences during the preceding five years.

11.
a.
DIV1 = $1 ( 1.04 = $1.04


DIV2 = $1 ( 1.042 = $1.0816


DIV3 = $1 ( 1.043 = $1.1249


b.
P0 =
[image: image67.wmf]00

.

13

$

04

.

0

12

.

0

04

.

1

$

g

r

DIV

1

=

-

=

-


c. P3 =
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d. Your payments will be:

	
	Year 1
	Year 2
	Year 3

	DIV
	$1.04
	$1.0816
	
$1.1249

	Selling Price
	
	
	
14.6237

	Total Cash Flow
	$1.04
	$1.0816
	
$15.7486

	PV of Cash Flow
	$0.9286
	$0.8622
	
$11.2095



Sum of PV = $13.00, the same as the answer to part (b).

12.
g = return on equity ( plowback ratio = 0.15 ( 0.40 = 0.06 = 6.0%
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13.
a.
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b.
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The lower discount rate makes the present value of future dividends higher.

14.
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15.
a.
r = DIV1/P0 + g = [($1.64 ( 1.03)/27] + 0.03 = 0.0926 = 9.26%

b. If r = 0.10, then: 0.10 = [($1.64 ( 1.03)/27] + g ( g = 0.0374 = 3.74%


c.
g = return on equity ( plowback ratio


5% = return on equity ( 0.4 ( return on equity = 0.125 = 12.5%

16.
P0 = DIV1/(r ( g) = $2/(0.12 – 0.06) = $33.33

17.
a.
P0 = DIV1/(r ( g) = $3/[0.15 – ((0.10)] = $3/0.25 = $12


b.
P1 = DIV2/(r ( g) = $3(1 ( 0.10)/0.25 = $10.80

c. expected rate of return =
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d.
‘Bad companies’ may be declining, but if the stock price already reflects this fact, the investor can still earn a fair rate of return, as shown in part (c).

18.
a.
(i) reinvest 0% of earnings: g = 0 and DIV1 = $6
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(ii) reinvest 40%: g = 15% ( 0.40 = 6% and DIV1 = $6 ( (1 – 0.40) = $3.60
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(iii) reinvest 60%: g = 15% ( 0.60 = 9% and DIV1 = $6 ( (1 – 0.60) = $2.40
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b.
(i) reinvest 0%:
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(ii) reinvest 40%: 
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PVGO = $51.43 – $40.00 = $11.43

(iii) reinvest 60%:

[image: image80.wmf]00

.

80

$

)

60

.

0

2

.

0

(

15

.

0

40

.

2

$

P

0

=

´

-

=

 ( 


PVGO = $80.00 – $40.00 = $40.00


c.
In part (a), the return on reinvested earnings is equal to the discount rate.  Therefore, the NPV of the firm’s new projects is zero, and PVGO is zero in all cases, regardless of the reinvestment rate.  While higher reinvestment results in higher growth rates, it does not result in a higher value of growth opportunities.  This example illustrates that there is a difference between growth and growth opportunities.


In part (b), the return on reinvested earnings is greater than the discount rate.  Therefore, the NPV of the firm’s new projects is positive, and PVGO is positive.  In this case, PVGO is higher when the reinvestment rate is higher because the firm is taking greater advantage of its opportunities to invest in positive NPV projects.

19.
a.
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b.
DIV1/P0 = $1/$18.10 = 0.0552 = 5.52%

20.

	
	
	Stock A
	Stock B

	a.
	Payout ratio
	$1/$2 = 0.50
	$1/$1.50 = 0.67

	
	
	
	

	b.
	g = ROE ( plowback ratio
	15% ( 0.5 = 7.5%
	10% ( 0.333 = 3.33%

	
	
	
	

	c.
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21.
a.
g = ROE ( plowback ratio = 20% ( 0.30 = 6%


b.
E = $3, r = 0.12 ( 
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c.
No-growth value = E/r = $3/0.12 = $25.00


PVGO = P0 ( No-growth value = $35 ( $25 = $10


d.
P/E = $35/$3 = 11.667


e.
If all earnings were paid as dividends, price would equal the no-growth value ($25) and P/E would be: $25/$3 = 8.333


f.
High P/E ratios reflect expectations of high PVGO.

22.
a.
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b.
No-growth value = E/r = $3.10/0.12 = $25.83


PVGO = P0 ( No-growth value = $30 ( $25.83 = $4.17

23.
a.
Earnings = DIV1 = $4


Growth rate = g = 0
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P/E = $33.33/$4 = 8.33


b.
If r = 0.10 ( 
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24.
a.
Plowback ratio = 0 ( DIV1 = $4 and g = 0


Therefore: 
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b.
Plowback ratio = 0.40 ( DIV1 = $4(1 – 0.40) = $2.40 and g = 10% ( 0.40 = 4%


Therefore: 
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c.
Plowback ratio = 0.80 ( DIV1 = $4(1 – 0.80) = $0.80 and g = 10% ( 0.80 = 8%


Therefore: 
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Regardless of the plowback ratio, the stock price = $40 because all projects offer return on equity equal to the opportunity cost of capital.

25.
a.
P0 = DIV1/(r ( g) = $5/(0.10 – 0.06) = $125


b.
If Trendline followed a zero-plowback strategy, it could pay a perpetual dividend of $8.  Its value would be: $8/0.10 = $80.  Therefore, the value of assets in place is $80.  The remainder of its value must be due to growth opportunities, so that:

PVGO = $125 – $80 = $45

26.
a.
g = 20% ( 0.30 = 6%


P0 = $4(1 – 0.30)/(0.12 ( 0.06) = $46.67


P/E = $46.67/$4 = 11.667


b.
If the plowback ratio is reduced to 0.20 ( g = 20% ( 0.20 = 4%


P0 = $4(1 – 0.20)/(0.12 – 0.04) = $40


P/E = $40/$4 = 10


P/E falls because the firm’s value of growth opportunities is now lower: It takes less advantage of its attractive investment opportunities.


c.
If the plowback ratio = 0 ( g = 0 and DIV1 = $4


P0 = $4/0.12 = $33.33 and E/P = $4/$33.33 = 0.12 = 12.0%

27.
a.
DIV1 = $2.00
PV = $2/1.10 = $1.818


DIV2 = $2(1.20) = $2.40
PV = $2.40/1.102 = $1.983


DIV3 = $2(1.20)2 = $2.88
PV = $2.88/1.103 = $2.164


b.
This could not continue indefinitely.  If it did, the stock would be worth an infinite amount.

28.
a.
Book value = $200 million


Earnings = $200 million ( 0.24 = $48 million


Dividends = Earnings ( (1 – plowback ratio) = $48 million ( (1 – 0.5) = $24 million


g = return on equity ( plowback ratio = 0.24 ( 0.50 = 0.12 = 12.0%


Market value =
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Market-to-book ratio = $800/$200 = 4

b. Now g falls to (0.10 ( 0.50) = 0.05, earnings decline to $20 million, and dividends decline to $10 million.


Market value =
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Market-to-book ratio = ½


This result makes sense because the firm now earns less than the required rate of return on its investments.  The project is worth less than it costs.

29.
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30.
a.
DIV1 = $2 ( 1.20 = $2.40


b.
DIV1 = $2.40
DIV2 = $2.88
DIV3 = $3.456
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31.
a.
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Capital gain = P1 ( P0 = $29.825 ( $28.021 = $1.804


b.
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32.
a.
An individual can do crazy things and not affect the efficiency of financial markets.  An irrational person can give assets away for free or offer to pay twice the market value.  However, when the person’s supply of assets or money runs out, the price will adjust back to its prior level (assuming that there is no new, relevant information released by these actions).  If you are lucky enough to trade with such a person you will receive a positive gain at that investor’s expense.  You had better not count on this happening very often though.  Fortunately, an efficient market protects irrational investors in cases less extreme than the above.  Even if they trade in the market in an ‘irrational’ manner, they can be assured of getting a fair price since the price reflects all information.


b.
Yes, and how many people have dropped a bundle?  Or more to the point, how many people have made a bundle only to lose it later?  People can be lucky and some people can be very lucky; efficient markets do not preclude this possibility.


c.
Investor psychology is a slippery concept, more often than not used to explain price movements that the individual invoking it cannot personally explain.  Even if it exists, is there any way to make money from it?  If investor psychology drives up the price one day, will it do so the next day also?  Or will the price drop to a ‘true’ level?  Almost no one can tell you beforehand what ‘investor psychology’ will do.  Theories based on it have no content.

33.
Investments in financial markets, such as stocks or bonds, are available to all participants in the marketplace.  As a result, the prices of these investments are bid up to ‘fair’ levels, that is, prices which reflect the present value of expected cash flows.  If the investment weren’t zero-NPV, investors would buy or sell the asset and thereby put pressure on its price until the investment becomes a zero-NPV prospect.


In contrast, investments in product markets are made by firms with various forms of protection from full competition.  Such protection comes from specialized knowledge, name recognition and customer loyalty, and patent protection.  In these cases, a project may be positive NPV for one firm with the know-how to make it work, but not positive NPV for other firms.  Or a project may be positive NPV, but only available to one firm because it owns a name brand or patent.  In these cases, competitors are kept out of the market, and the costs of the firm’s investment opportunities are not bid to levels at which NPV is reduced to zero.

34.
There are several thousand mutual funds in the United States.  With so many professional managers, it is no surprise that some managers will demonstrate brilliant performance over various periods of time.  As an analogy, consider a contest in which 10,000 people flip a coin 20 times.  It would not surprise you if someone managed to flip heads 18 out of 20 times.  But it would be surprising if he could repeat that performance.  Similarly, while many investors have shown excellent performance over relatively short time horizons, and have received favorable publicity for their work, far fewer have demonstrated consistency over long periods.

35.
If the firm is stable and well run, its price will reflect this information, and the stock may not be a bargain. There is a difference between a ‘good company’ and a ‘good stock.’  The best buys in the stock market are not necessarily the best firms; instead, you want to identify firms that are better than anyone else realizes.  When the market catches up to your assessment and prices adjust, you will profit.

Solutions to Chapter 8

Net Present Value and Other Investment Criteria

1.
NPVA = –$200 + [$80 ( annuity factor(11%, 4 periods)] = 

–
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NPVB = –$200 + [$100 ( annuity factor(11%, 3 periods)] = 

–
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Both projects are worth pursuing.

2.
Choose Project A, the project with the higher NPV.

3.
NPVA = –$200 + [$80 ( annuity factor(16%, 4 periods)] =

–
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NPVB = –$200 + [$100 ( annuity factor(16%, 3 periods)] =

–
[image: image102.wmf]59

.

24

$

(1.16)

0.16

1

0.16

1

$100

$200

3

=

ú

û

ù

ê

ë

é

´

-

´

+


Therefore, you should now choose project B.

4. IRRA = Discount rate (r) which is the solution to the following equation:
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IRRB = Discount rate (r) which is the solution to the following equation:
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5.
No.  Even though project B has the higher IRR, its NPV is lower than that of project A when the discount rate is lower (as in Problem 1) and higher when the discount rate is higher (as in Problem 3).  This example shows that the project with the higher IRR is not necessarily better.  The IRR of each project is fixed, but as the discount rate increases, project B becomes relatively more attractive compared to project A.  This is because B’s cash flows come earlier, so the present value of these cash flows decreases less rapidly when the discount rate increases.

6.
The profitability indexes are as follows:


Project A: $48.20/$200 = 0.2410


Project B: $44.37/$200 = 0.2219


In this case, with equal initial investments, both the profitability index and NPV give projects the same ranking.  This is an unusual case, however, since it is rare for the initial investments to be equal.

7. Project A has a payback period of: $200/$80 = 2.5 years

Project B has a payback period of 2 years.

8. No.  Despite its longer payback period, Project A may still be the preferred project, for example, when the discount rate is 11% (as in Problems 1 and 2).  As in problem 5, you should note that the payback period for each project is fixed, but the NPV changes as the discount rate changes.  The project with the shorter payback period need not have the higher NPV.

9.
NPV = ($3,000 + [$800 ( annuity factor(10%, 6 years)] = 

–
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At the 10% discount rate, the project is worth pursuing.

IRR = Discount rate (r) which is the solution to the following equation:
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You can solve for IRR using a financial calculator by entering:

PV = (()3000; n = 6; FV = 0; PMT = 800; and then compute i.

Since the IRR is 15.34%, this is the highest discount rate before project NPV turns negative.

10. Payback period = $2,500/$600 = 4.167 years

This is less than the cutoff, so the firm would accept the project.


r = 2% ( NPV = ($2,500 + [$600 ( annuity factor( 2%, 6 years)] =

–
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r = 12% ( NPV = ($2,500 + [$600 ( annuity factor(12%, 6 years)] =

–
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If r = 2%, the project should be pursued; at r = 12%, it should not be.

11.
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Profitability index = NPV/Investment = 0.2680

12.
NPV = ($2.2 billion + [$0.3 billion ( annuity factor(r, 15 years)] ( [$0.9 billion/(1 + r)15]

 –
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r = 5% ( NPV = ($2.2 billion + $2.681 billion = $0.481 billion


r = 18% ( NPV = ($2.2 billion + $1.452 billion = ($0.748 billion

13. IRRA = Discount rate (r) which is the solution to the following equation:
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IRRB = Discount rate (r) which is the solution to the following equation:
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The IRR of project A is 25.69%, and that of B is 20.69%.  However, project B has the higher NPV and therefore is preferred.  The incremental cash flows of B over A are: ($20,000 at time 0; +$12,000 at times 1 and 2.  The NPV of the incremental cash flows (discounted at 10%) is $826.45, which is positive and equal to the difference in the respective project NPVs.

14.
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Because the NPV is negative, you should reject the offer.  You should reject the offer despite the fact that the IRR exceeds the discount rate.  This is a ‘borrowing type’ project with positive cash flows followed by negative cash flows.  A high IRR in these cases is not attractive: You don’t want to borrow at a high interest rate.

15.
a.
r = 0% ( NPV = –$6,750 + $4,500 + $18,000 = $15,750


r = 50% ( NPV=
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r = 100% ( NPV=
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b.
IRR = 100%, the discount rate at which NPV = 0.

16.
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Since the NPV is positive, the project should be accepted.


Alternatively, you can compute the IRR by solving for r, using trial-and-error, in the following equation:
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IRR = 20.61%

Since the IRR of the project is greater than the required rate of return of 12%, the project should be accepted.

17.
NPV9% = –$20,000 + [$4,000 ( annuity factor(9%, 8 periods)] =

 –
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NPV14% = –$20,000 + [$4,000 ( annuity factor(14%, 8 periods)] =

 –
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IRR = Discount rate (r) which is the solution to the following equation:
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[Using a financial calculatior, enter: PV = (()20,000; PMT = 4000; FV = 0; n = 8, and compute i.]

The project will be rejected for any discount rate above this rate.

18.
a.
The present value of the savings is: $1,000/r


r = 0.08 ( PV = $12,500 and NPV = –$10,000 + $12,500 = $2,500


r = 0.10 ( PV = $10,000 and NPV = –$10,000 + $10,000 = $0

b. IRR = 0.10 = 10%


At this discount rate, NPV = $0


c.
Payback period = 10 years

Solutions to Chapter 9

Using Discounted Cash-Flow Analysis to Make Investment Decisions

1.
Net income = ($74 ( $42 ( $10) ( [0.35 ( ($74 ( $42 ( $10)] =$22 ( $7.7 = $14.3 million


(
revenues ( cash expenses ( taxes paid = $74 ( $42 ( $7.7 = $24.3 million


(
after-tax profit + depreciation = $14.3 + $10 = $24.3 million


(
(revenues ( cash expenses) ( (1 ( tax rate) + (depreciation ( tax rate)


= ($32 ( 0.65) + ($10 ( 0.35) = $24.3 million

2.
a.
(NWC = (Accounts Receivable + (Inventory ( (Accounts Payable


 = ($1,000 + $500 ( $2,000 = ($2,500


b.
Cash flow = $36,000 ( $24,000 + $2,500 = $14,500

3.
Net income = ($7 ( $4 ( $1) ( [0.35 ( ($7 ( $4 ( $1)] = $2 ( $0.7 = $1.3 million


(
revenues ( cash expenses ( taxes paid = $3 ( $0.7 = $2.3 million


(
after-tax profit + depreciation = $1.3 + $1.0 = $2.3 million


(
(revenues ( cash expenses) ( (1 ( tax rate) + (depreciation ( tax rate)


= ($3 ( 0.65) + ($1 ( 0.35) = $2.3 million

4.
While depreciation is a non-cash expense, it has an impact on net cash flow because of its impact on taxes.  Every dollar of depreciation expense reduces taxable income by one dollar, and thus reduces taxes owed by $1 times the firm's marginal tax rate.  Accelerated depreciation moves the tax benefits forward in time, and thus increases the present value of the tax shield, thereby increasing the value of the project.

5.
Gross revenues from new chip = 12 million ( $25 = $300 million


Cost of new chip = 12 million ( $8 = $96 million


Lost sales of old chip = 7 million ( $20 = $140 million


Saved costs of old chip = 7 million ( $6 = $42 million


Increase in cash flow = ($300 – $96) – ($140 – $42) = $106 million

6.
Revenue
$160,000


Rental costs
30,000


Variable costs
50,000


Depreciation
10,000

Pretax profit
70,000


Taxes (35%)
24,500

Net income
$45,500

7.
a.
net income + depreciation = $45,500 + $10,000 = $55,500


b.
revenue – rental costs – variable costs – taxes


= $160,000 – $30,000 – $50,000 – $24,500 = $55,500


c.
[(revenue – rental costs – variable costs) ( (1–0.35)] + (depreciation ( 0.35)


= [($160,000 – $30,000 – $50,000) ( 0.65] + ($10,000 ( 0.35)


= $52,000 + $3,500 = $55,500

8.
Change in working capital = (Accounts receivable – (Accounts payable


 = ($4500 – $1200) – ($300 – $700) = $3,700


Cash flow = $16,000 – $9,000 – $3,700 = $3,300

9.
Incremental cash flows are:


b.
The current market value of the painting (i.e., the cash that could have been realized by selling the art).

d. The reduction in taxes due to its declared tax deduction.

10.
Revenue
$120,000


Variable costs
40,000


Fixed costs
15,000


Depreciation
40,000


Pretax profit
25,000


Taxes (35%)
8,750

Net income
16,250


Depreciation
40,000

Operating cash flow
$ 56,250

11.
a.

	Year
	MACRS(%)
	Depreciation
	Book value (end of year)

	1
	20.00
	$8,000
	$32,000

	2
	32.00
	12,800
	
19,200

	3
	19.20
	
7,680
	
11,520

	4
	11.52
	
4,608
	
6,912

	5
	11.52
	
4,608
	
2,304

	6
	
5.76
	
2,304
	
0


b. If the machine is sold for $22,000 after 3 years, sales price exceeds book value by:

$22,000 – $11,520 = $10,480

After-tax proceeds are: $22,000 – (0.35 ( $10,480) = $18,332

12.
a.
If the office space would have remained unused in the absence of the proposed project, then the incremental cash outflow from allocating the space to the project is effectively zero.  The incremental cost of the space used should be based on the cash flow given up by allocating the space to this project rather than some other use.


b.
One reasonable approach would be to assess a cost to the space equal to the rental income that the firm could earn if it allowed another firm to use the space.  This is the opportunity cost of the space.

13.
Cash flow = net income + depreciation – increase in NWC


1.2 = 1.2 + 0.4 – (NWC ( (NWC = $0.4 million

14. Cash flow = profit – increase in inventory = $10,000 – $1,000 = $9,000

15.
NWC2008 = $32 + $25 – $12 = $45 million


NWC2009 = $36 + $30 – $26 = $40 million


Net working capital has decreased by $5 million.

16.
Depreciation expense per year = $40/5 = $8 million


Book value of old equipment = $40 – (3 ( $8) = $16 million


After-tax cash flow = $18 – [0.35 ( ($18 – $16)] = $17.3 million

17. Using the seven-year ACRS depreciation schedule, after five years the machinery will be written down to 22.30% of its original value: 0.2230 ( $10 million = $2.230 million

If the machinery is sold for $4.5 million, the sale generates a taxable gain of: $2.270 million

This increases the firm’s tax bill by: 0.35 ( $2.270 = $0.7945 million

Thus: total cash flow = $4.5 – $0.7945 = $3.7055 million

18.
a.
All values should be interpreted as incremental results from making the purchase.


Earnings before depreciation
$1,500


Depreciation
1,000

Taxable income
500


Taxes
200

Net income
300


+ Depreciation
1,000

Operating CF
 $1,300 in years 1–6


Net cash flow at time 0 is: –$6,000 + [$2,000 ( (1 – 0.40)] = –$4,800

b. NPV = –$4,800 + [$1,300 ( annuity factor(16%, 6 years)]

= –
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c.
Incremental CF in each year (using depreciation tax shield approach) is:


[$1,500 ( (1 – 0.40)] + (depreciation ( 0.40)

	Year
	Depreciation
	CF

	0
	n/a
	
–$4,800.00

	1
	
$1,200.00
	
1,380.00

	2
	
1,920.00
	
1,668.00

	3
	
1,152.00
	
1,360.80

	4
	
691.20
	
1,176.48

	5
	
691.20
	
1,176.48

	6
	
345.60
	
1,038.24
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19. If the firm uses straight-line depreciation, the present value of the cost of buying, net of the annual depreciation tax shield (which equals $1,000 ( 0.40 = $400), is:


$6,000 – [$400 ( annuity factor(16%, 6 years)] =


[image: image123.wmf]11

.

526

,

4

$

(1.16)

0.16

1

0.16

1

$400

$6,000

6

=

ú

û

ù

ê

ë

é

´

-

´

-



The equivalent annual cost (EAC) is therefore determined by:


C ( annuity factor(16%, 6 years) = $4,526.11
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C ( 3.68474 = $4,526.11 ( C = EAC = $1,228.34


Note: this is the equivalent annual cost of the new washer, and does not include any of the washer's benefits.

20.
a.
In the following table, we compute the impact on operating cash flows by summing the value of the depreciation tax shield (depreciation ( tax rate) plus the net-of-tax improvement in operating income [$20,000 ( (1 – tax rate)].  Although the MACRS depreciation schedule extends out to 4 years, the project will be terminated when the machine is sold after 3 years, so we need to examine cash flows for only 3 years.

	MACRS
	Depreciation
	Depreciation ( 0.035
	(Operating income

( (1 – 0.35)
	Contribution to operating cash flow

	0.3333
	
$13,332
	$4,666.20
	$13,000
	$17,666.20

	0.4445
	
17,780
	
6,223.00
	
13,000
	
19,223.00

	0.1481
	
5,942
	
2,073.40
	
13,000
	
15,073.40

	0.0741
	
	
	
	



b.
Total cash flow = Operating cash flow + cash flow associated with investments


At time 0, the cash flow from the investment is: ($40,000


When the grill is sold at the end of year 3, its book value will be $2,964, so the sale price, net of tax, will be: $10,000 ( [0.35 ( ($10,000 ( $2,964)] = $7,537.40


Therefore, total cash flows are:


Time
Cash Flow

0
($40,000.00


1
17,666.20


2
19,223.00


3
 22,610.80 [= 15,073.40 + 7,537.40]


c.
The net present value of this cash flow stream, at a discount rate of 12 percent, is $7,191.77, which is positive.  So the grill should be purchased.

Solutions to Chapter 11

Introduction to Risk, Return, and the Opportunity Cost of Capital

1.
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Dividend yield = dividend/initial share price = $2/$40 = 0.05 = 5%


Capital gains yield = capital gain/initial share price = $4/$40 = 0.10 = 10%

2. Dividend yield = $2/$40 = 0.05 = 5%

The dividend yield is unaffected; it is based on the initial price, not the final price.


Capital gain = $36 – $40 = ($4


Capital gains yield = –$4/$40 = –0.10 = –10%

3.
a.
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b.
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c.
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4.
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Costaguana: Real return
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U.S.: Real return
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The U.S. provides the higher real rate of return despite the lower nominal rate of return.

Notice that the approximate relationship between real and nominal rates of return is valid only for low rates:


real rate of return ( nominal rate of return – inflation rate


This approximation incorrectly suggests that the Costaguanan real rate was higher than the U.S. real rate.

5. We use the following relationship:
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	Asset class
	Nominal rate

of return
	Inflation rate
	Real rate

of return

	Treasury bills
	4.0%
	3.0%
	0.97%

	Treasury bonds
	5.3%
	3.0%
	2.23%

	Common stocks
	11.6%
	3.0%
	8.35%


6.
The nominal interest rate cannot be negative.  If it were, investors would choose to hold cash (which pays a rate of return equal to zero) rather than buy a Treasury bill providing a negative return. On the other hand, the real expected rate of return is negative if the inflation rate exceeds the nominal return.

7.

	Quarter
	Average price of stocks in market
	Index (using DJIA method)
	Total market value of stocks
	Index (using S&P method)

	1
	875.83
	100
	663,736
	100

	2
	857.50
	97.91
	654,456
	98.60

	3
	906.67
	103.52
	691,336
	104.16

	4
	911.67
	104.09
	685,256
	103.24


8.
a.
For the period 1900-2007, Average rate of return = 11.6% (See Table 11-1)


b.
For the period 1900-2007, Average risk premium = 7.6% (See Table 11-1)


c.
For the period 1900-2007, Standard deviation of returns = 19.7%. (See Table 11-5)

9. a.

	Year
	Stock market return
	T-bill return
	Risk premium
	Deviation from mean
	Squared deviation

	2003
	31.64
	1.02
	30.62
	19.146
	366.57

	2004
	12.62
	1.2
	11.42
	-0.054
	0.00

	2005
	6.38
	2.98
	3.4
	-8.074
	65.19

	2006
	15.77
	4.8
	10.97
	-0.504
	0.25

	2007
	5.62
	4.66
	0.96
	-10.514
	110.54

	
	Average
	
	11.474
	
	542.56


b.
The average risk premium was: 11.474%

c. The variance (the average squared deviation from the mean) was 409.2538 (without correcting for the lost degree of freedom).

Therefore: standard deviation =
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10.
In 2007, the Dow was substantially more than four times its 1990 level.  Therefore, in 2007, a 40-point movement was far less significant in percentage terms than it was in 1990.  We would expect to see more 40-point days in 2007 even if market risk as measured by percentage returns is no higher than it was in 1990.

11.
Investors would not have invested in bonds during the period 1977-1981 if they had expected to earn negative average returns.  Unanticipated events must have led to these results.  For example, inflation and nominal interest rates during this period rose to levels not seen for decades.  These increases, which resulted in large capital losses on long-term bonds, were almost certainly unanticipated by investors who bought those bonds in prior years.


The results for this period demonstrate the perils of attempting to measure ‘normal’ maturity (or risk) premiums from historical data.  While experience over long periods may be a reasonable guide to normal premiums, the realized premium over short periods may contain little information about expectations of future premiums.

12.
If investors become less willing to bear investment risk, they will require a higher risk premium to compensate them for holding risky assets.  Security prices of risky investments will fall until the expected rates of return on those securities rise to the now-higher required rates of return.
13.
Based on the historical risk premium of the S&P 500 (7.6 percent) and the current level of the risk-free rate (about 3.5 percent), one would predict an expected rate of return of 11.1 percent.  If the stock has the same systematic risk, it also should provide this expected return.  Therefore, the stock price equals the present value of cash flows for a one-year horizon.
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14.
Boom: 
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Normal: 
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Recession: 
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Variance = 
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Standard deviation =  EQ \R(,variance)  = 102.07%

15.
The bankruptcy lawyer does well when the rest of the economy is floundering, but does poorly when the rest of the economy is flourishing and the number of bankruptcies is down.  Therefore, the Leaning Tower of Pita is a risk-reducing investment.  When the economy does well and the lawyer’s bankruptcy business suffers, the stock return is excellent, thereby stabilizing total income.

16.
Boom: 
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Normal: 
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Recession: 
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Variance = 
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Standard deviation =  EQ \R(,variance)  = 31.04%


Portfolio Rate of Return

Boom: ((28 + 150)/2 = 61.00%


Normal: (8 + 27.5)/2 = 17.75%


Recession: (48 –100)/2 = –26.0%


Expected return = 17.58%


Standard deviation = 35.52%

17.
a.
Interest rates tend to fall at the outset of a recession and rise during boom periods.  Because bond prices move inversely with interest rates, bonds provide higher returns during recessions when interest rates fall.


b.
rstock = [0.2 ( ((5%)] + (0.6 ( 15%) + (0.2 ( 25%) = 13.0%


rbonds = (0.2 ( 14%) + (0.6 ( 8%) + (0.2 ( 4%) = 8.4%


Variance(stocks) = [0.2 ( ((5(13)2] + [0.6 ( (15(13)2] + [0.2 ( (25 – 13)2] = 96


Standard deviation =
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Variance(bonds) = [0.2 ( (14(8.4)2] + [0.6 ( (8(8.4)2] + [0.2 ( (4(8.4)2] = 10.24


Standard deviation = 
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c.
Stocks have both higher expected return and higher volatility.  More risk averse investors will choose bonds, while those who are less risk averse might choose stocks.

18.
a.
Recession
((5% ( 0.6) + (14% ( 0.4) = 2.6%


Normal economy
(15% ( 0.6) +(8% ( 0.4) = 12.2%


Boom
(25% ( 0.6) + (4% ( 0.4) = 16.6%


b.
Expected return = (0.2 ( 2.6%) + (0.6 ( 12.2%) + (0.2 ( 16.6%) = 11.16%


Variance = [0.2 ( (2.6 – 11.16)2] + [0.6 ( (12.2 – 11.16)2] + [0.2 ( (16.6 – 11.16)2] = 21.22


Standard deviation = 
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c.
The investment opportunities have these characteristics:

	
	Mean Return
	Standard Deviation

	Stocks
	13.00%
	9.80%

	Bonds
	8.40%
	3.20%

	Portfolio
	11.16%
	4.61%



The best choice depends on the degree of your aversion to risk.  Nevertheless, we suspect most people would choose the portfolio over stocks since the portfolio has almost the same return with much lower volatility.  This is the advantage of diversification.

19.
If we use historical averages to compute the “normal” risk premium, then our estimate of “normal” returns and “normal” risk premiums will fall when we include a year with a negative market return.  This makes sense if we believe that each additional year of data reveals new information about the “normal” behavior of the market portfolio.  We should update our beliefs as additional observations about the market become available.

20.
Risk reduction is most pronounced when the stock returns vary against each other.  When one firm does poorly, the other will tend to do well, thereby stabilizing the return of the overall portfolio.

Solutions to Chapter 12

Risk, Return, and Capital Budgeting

1.
a.
False.  Investors require higher expected rates of return on investments with high market risk, not high total risk.  Variability of returns is a measure of total risk.

b. False.  If beta = 0, then the asset’s expected return should equal the risk-free rate, not zero.


c.
False.  The portfolio is invested one-third in Treasury bills and two-thirds in the market.  Its beta will be:


(1/3 ( 0) + (2/3 ( 1.0) = 2/3

d. True.


e.
True.

2.
The risks of deaths of individual policyholders are largely independent, and are therefore diversifiable.  The insurance company is satisfied to charge a premium that reflects actuarial probabilities of death, without an additional risk premium.  In contrast, flood damage is not independent across policyholders.  If my coastal home floods in a storm, there is a greater chance that my neighbor’s will too.  Because flood risk is not diversifiable, the insurance company may not be satisfied to charge a premium that reflects only the expected value of payouts.

3.
The actual returns for the Snake Oil fund exhibit considerable variation around the regression line.  This indicates that the fund is subject to diversifiable risk: it is not well diversified.  The variation in the fund’s returns is influenced by more than just market-wide events.

4.
Investors would buy shares of firms with high levels of diversifiable risk, and earn high risk premiums.  But by holding these shares in diversified portfolios, they would not necessarily bear a high degree of portfolio risk.  This would represent a profit opportunity, however.  As investors seek these shares, we would expect their prices to rise, and the expected rate of return to investors buying at these higher prices to fall.  This process would continue until the reward for bearing diversifiable risk dissipated.

5.
a.
Required return = rf + ((rm – rf ) = 4% + [0.6 ( (14% – 4%)] = 10%


With an IRR of 14%, the project should be accepted.


b.
If beta = 1.6, then required return increases to:


4% + [1.6 ( (14% – 4%)] = 20%


This is greater than the project IRR.  You should now reject the project.


c.
Given its IRR, the project is attractive when its risk and therefore its required return are low.  At a higher risk level, the IRR is no longer higher than the expected return on comparable-risk assets available elsewhere in the capital market.

6.
a.
The expected cash flows from the firm are in the form of a perpetuity.  The discount rate is:


rf + ((rm – rf ) = 4% + 0.4 ( (11% – 4%) = 6.8%


Therefore, the value of the firm would be:
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b.
If the true beta is actually 0.6, the discount rate should be:


rf + ((rm – rf ) = 4% + [0.6 ( (11% – 4%)] = 8.2%


Therefore, the value of the firm is:
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By underestimating beta, you would overvalue the firm by:


$147,058.82 – $121,951.22 = $25,107.60

7.
Required return = rf + ((rm – rf ) = 6% + [1.25 ( (13% – 6%)] = 14.75%


Expected return = 16%


The security is underpriced.  Its expected return is greater than the required return given its risk.

8. Beta tells us how sensitive the stock return is to changes in market performance.  The market return was 4 percent less than your prior expectation (10% versus 14%).  Therefore, the stock would be expected to fall short of your original expectation by:

0.8 ( 4% = 3.2%

The ‘updated’ expectation for the stock return is: 12% – 3.2% = 8.8%

9.
a.
A diversified investor will find the lowest-beta stock safest.  This is Newmong Mining, which has a beta of 0.84.


b.
McDonald’s has the lowest total volatility; the standard deviation of its returns is 20.3%.


c.
( = (2.46 + 0.84+ 1.45)/3 = 1.58


d.
The portfolio will have the same beta as Ford (2.46).  The total risk of the portfolio will be (2.46 times the total risk of the market portfolio) because the effect of firm-specific risk will be diversified away.  Therefore, the standard deviation of the portfolio is: 2.46 ( 20% = 49.2%

e. Using the CAPM, we compute the expected rate of return on each stock from the equation: r = rf + ((rm – rf )


In this case: rf = 4% and (rm – rf) = 8%


Ford:
r = 4% + (2.46 ( 8%) = 23.68%


Newmont Mining:
r = 4% + (0.84 ( 8%) = 10.72%


Microsoft: 
r = 4% + (1.45 ( 8%) = 15.60%

10.
The following table shows the average return on Tumblehome for various values of the market return.  It is clear from the table that, when the market return increases by 1%, Tumblehome’s return increases, on average, by 1.5%.  Therefore, ( = 1.5.  If you prepare a plot of the return on Tumblehome as a function of the market return, you will find that the slope of the line through the points is 1.5.


Market return(%)
Average return on Tumblehome(%)

(2
(3.0


(1
(1.5


0
0.0


1
1.5


2
3.0

11.
a.
Beta is the responsiveness of each stock’s return to changes in the market return.  Then:
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Stock D is considered a more defensive stock than Stock A because the return of Stock D is less sensitive to the return of the overall market.  In a recession, Stock D will usually outperform both Stock A and the market portfolio.


b.
We take an average of returns in each scenario to obtain the expected return:


rm = (32% – 8%)/2 = 12%


rA = (38%– 10%)/2 = 14%


rD = (24% – 6%)/2 = 9%


c.
According to the CAPM, the expected returns investors will demand of each stock, given the stock betas and the expected return on the market, are determined as follows:


r = rf + ((rm – rf )


rA = 4% + [1.2 ( (12% – 4%)] = 13.6%


rD = 4% + [0.75 ( (12% – 4%)] = 10.0%


d.
The return you actually expect for Stock A (14%) is above the fair return (13.6%).  The return you expect for Stock D (9%) is below the fair return (10%).  Therefore stock A is the better buy.

12.
Figure shown below.


Beta
Cost of capital (from CAPM)


0.75
4% + (0.75 ( 7%) = 9.25%


1.75
4% + (1.75 ( 7%) = 16.25%
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13.
The appropriate discount rate for the project is:


r = rf + ((rm – rf ) = 4% + 1.4 ( (12% – 4%) = 15.2%


Therefore:


NPV = –$100 + [$15 ( annuity factor(15.2%, 10 years)]

= –$100 + $15 
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You should reject the project.

14.
Find the discount rate (r) which:


$15 ( annuity factor(r, 10 years) = 100

$15 
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Solving this equation using trial-and-error or a financial calculator, we find that the project IRR is 8.14%.  The IRR is less than the opportunity cost of capital (15.2%).  Therefore you should reject the project, just as you found from the NPV rule.

15.
From the CAPM, the appropriate discount rate is: 


r = rf + ((rm – rf ) = 4% + (0.75 ( 7%) = 9.25%

r = 0.0925 = 
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Solutions to Chapter 13

The Weighted Average Cost of Capital and Company Valuation

1.
The yield to maturity for the bonds (since maturity is now 19 years) is the interest rate (r) that is the solution to the following equation:


[$80 ( annuity factor(r, 19 years)] + [$1,000/(1 + r)19] = $1,050
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( r = 7.50%


Using a financial calculator, enter: n = 19, FV = 1000, PV = (-)1050, PMT = 90, and then compute i = 7.50%

Therefore, the after-tax cost of debt is: 7.50% ( (1 – 0.35) = 4.88%

2.

[image: image160.wmf]%

0

.

10

100

.

0

40

$

4

$

P

DIV

r

0

=

=

=

=


3.
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= [0.3 ( 7.50% ( (1 – 0.35)] + [0.2 ( 10%] + [0.5 ( 12.0%] = 9.46%

4.
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5.
The total value of the firm is $80 million.  The weights for each security class are as follows:


Debt:
D/V = 20/80 = 0.250


Preferred:
P/V = 10/80 = 0.125


Common:
E/V = 50/80 = 0.625
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= [0.250 ( 6% ( (1 – 0.35)] + [0.125 ( 8%] + [0.625 ( 12.0%] = 9.475%

6.
Executive Fruit should use the WACC of Geothermal, not its own WACC, when evaluating an investment in geothermal power production.  The risk of the project determines the discount rate, and in this case, Geothermal’s WACC is more reflective of the risk of the project in question.  The proper discount rate, therefore, is not 12.3%.  It is more likely to be 11.4%.

7.
a.
The weighted average cost of capital, with a tax rate of 40%, is:
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= [0.30 ( 6% ( (1 – 0.40)] + [0.70 ( 11%] = 8.78%

Free cash flow next year is: $68 million – $30 million = $38 million

Since the cash flows are in the form of a growing perpetuity, with a growth rate of 4%, the total value of Icarus is:
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b.
Since management will maintain the company’s debt at 30% of the present value of the company, the company’s equity is:

0.70 × $795 million = $389.55 million

8. The rate on Buildwell’s debt is 5 percent.  The cost of equity capital is the required rate of return on equity, which can be calculated from the CAPM as follows:


4% + (0.90 ( 8%) = 11.2%


The weighted average cost of capital, with a tax rate of 40%, is:
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= [0.30 ( 5% ( (1 – 0.40)] + [0.70 ( 11.2%] = 8.74%

9. The internal rate of return, which is 12%, exceeds the cost of capital.  Therefore, BCCI should accept the project.


The present value of the project cash flows is:


$100,000 ( annuity factor(8.74%, 8 years) = 


[image: image167.wmf]94

.

870

,

558

$

)

0874

.

1

(

0.0874

1

0.0874

1

$100,000

8

=

ú

û

ù

ê

ë

é

´

-

´



This is the most BCCI should pay for the project.

10.
Line numbers in the table below are from the text:

	
	Year

	
	1
	2
	3
	4

	3. EBITDA
	80
	100
	115
	120

	4. Depreciation
	20
	30
	35
	40

	5. Profit before tax = 3 – 4
	60
	70
	80
	80

	6. Tax at 40%
	24
	28
	32
	32

	7. Profit after tax = 5 – 6
	36
	42
	48
	48

	8. Operating cash flow = 4 + 7
	56
	72
	83
	88

	9. Investment
	12
	15
	18
	20

	10. Free cash flow = 8 – 9
	44
	57
	65
	68


Since free cash flow from year 5 onward will remain unchanged at year-4 levels, the horizon value at year 4 is:
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The company’s total value is:
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Since the capital structure is 30% debt, the value of the firm’s debt is:

0.30 × $744.3 million = $223.3 million

The value of the equity is:

0.70 × $744.3 million = $521.0 million

11.

	Security
	Market Value
	Explanation

	Debt
	
$ 5.5 million
	1.10 ( par value of $5 million

	Equity
	
$15.0 million
	$30 per share ( 500,000 shares *

	Total
	
$20.5 million
	



*Number of shares = 
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12. Since the firm is all-equity financed: asset beta = equity beta = 0.8

The WACC is the same as the cost of equity, which can be calculated using the CAPM:


requity = rf + ((rm – rf) = 4% + (0.80 ( 10%) = 12%

13.
The 12.5% value calculated by the analyst is the current yield of the firm’s outstanding debt: interest payments/bond value.  This calculation ignores the fact that bonds selling at discounts from, or premiums over, par value provide expected returns determined in part by expected price appreciation or depreciation. The analyst should be using yield to maturity instead of current yield to calculate cost of debt.  [This answer assumes the value of the debt provided is the market value.  If it is the book value, then 12.5% would be the average coupon rate of outstanding debt, which would also be a poor estimate of the required rate of return on the firm’s debt.]

14.
a.
Using the recent growth rate of 30% and the dividend yield of 2%, one estimate would be:


DIV1/P0 + g = 0.02 + 0.30 = 0.32 = 32%


Another estimate, based on the CAPM, would be:


r = rf + ((rm – rf) = 4% + (1.2 ( 8%) = 13.6%


b.
The estimate of 32% seems far less reasonable.  It is based on an historic growth rate that is impossible to sustain.  The [DIV1/P0 + g] rule requires that the growth rate of dividends per share must be viewed as highly stable over the foreseeable future.  In other words, it requires the use of the sustainable growth rate.

15.
a.
The 9% coupon bond has a yield to maturity of 10% and sells for 93.86% of face value, as shown below:
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Using a financial calculator, enter: n = 10, i = 10%, PMT = 90, FV = 1000, compute PV = $938.55


Therefore, the market value of the issue is:


0.9386 ( $20 million = $18.77 million


The 10% coupon bond sells for 94% of par value, and has a yield to maturity of 10.83%, as shown below:
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( r = 10.83%


Using a financial calculator, enter: n = 15, PV = (()940, PMT = 100, FV = 1000, compute i = 10.83%


The market value of the issue is: 0.94 ( $25 million = $23.50 million


Therefore, the weighted-average before-tax cost of debt is:
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b. The after-tax cost of debt is: (1 – 0.35) ( 10.46% = 6.80%

Solutions to Chapter 16

Debt Policy

1.
a.
True.


b.
False.  As financial leverage increases, the expected rate of return on equity rises by just enough to compensate for its higher risk.  The value of the firm and stockholders’ wealth are unaffected.


c.
False.  The sensitivity of equity returns to business risk, and therefore the cost of equity, increases with leverage even without a change in the risk of financial distress.


d.
True.

2.
While the cost of debt and the cost of equity both increase, the weight applied to debt in the cost of capital formula also increases.  Applying a higher weight to the lower-cost source of capital offsets the increase in the cost of debt and the cost of equity.

3. The interest tax shield is the reduction in corporate income taxes due to the fact that interest is treated as an expense that reduces taxable income.  To the extent that the government collects less tax, there is a bigger pie of after-tax income available to the debt and equity holders.

Example: Assume operating income is $100,000, the interest rate on debt is 10%, and the tax rate is 35%.  Compare income for an unlevered firm versus a firm that borrows $400,000:

	
	Zero-debt firm
	$400,000 of debt

	Operating income
	$100,000
	
$100,000

	Interest on debt
	
0
	
40,000

	Before-tax income
	
100,000
	
60,000

	Tax at 35%
	
35,000
	
21,000

	After-tax income
	
65,000
	
39,000

	Sum of debt interest plus


after-tax income
	
$ 65,000
	
$ 79,000



The combined debt interest plus equity income is higher for the levered firm.  The difference equals $14,000, which is also the difference in taxes paid by the two firms.

4.
PV(Tax shield) =
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5.
a.
False.  In liquidation, equityholders generally receive nothing.  Therefore, they have nothing to lose in a reorganization, which allows equityholders (and junior creditors) to “play for time,” hoping for a reversal of fortunes.  If the firm is ultimately liquidated, equityholders may still receive nothing, but they have not lost anything either.


b.
True.


c.
False.  Claims for payment of expenses incurred after the bankruptcy filing receive first priority, followed by employee claims for wages and benefits.  IRS claims (along with some claims for debts owed to government agencies) are next in line.


d.
True.


e.
False.  If the firm is liquidated, tax-loss carry-forwards disappear.  In a reorganization, the new entity is entitled to any tax-loss carry-forwards of the old firm.

6.
The tradeoff theory of capital structure holds that the optimal debt ratio is determined by striking a balance between the advantages and disadvantages of debt financing.  The advantage of debt financing is the interest tax shield.  The disadvantages are the various costs of financial distress.  As leverage increases, the marginal tax shield from each dollar of additional borrowing falls.  This is a consequence of the increasing probability that, with higher interest expense, the firm will not have positive taxable income and therefore will not pay taxes.  At the same time, the expected costs of financial distress increase with leverage.  As leverage increases, the marginal cost of financial distress eventually outweighs the interest tax shield.  At the optimal debt ratio, the increase in the present value of tax savings from additional borrowing is exactly offset by increases in the present value of the costs of financial distress.

7.
(
Direct costs of bankruptcy such as legal or administrative costs


(
Indirect costs due to the problems encountered when managing a firm in bankruptcy proceedings (e.g., interference by creditors or difficulties buying supplies on credit)


(
Poor investment decisions resulting from conflicts of interest between creditors and stockholders.

8.
The pecking order theory states that firms prefer to raise funds through internal finance, and if external finance is required, that they prefer debt to equity issues.  This preference – or pecking – order results from the fact that investors may interpret security issues – equity issues in particular – as a signal that managers think the firm is currently overvalued by the market; therefore, investors will reduce their valuation of the firm in response to news of a stock issue.


If the pecking order theory is correct, we would expect firms with the highest debt ratios to be those with low profits, because internal finance is less available to these firms.

9.
Financial slack refers to a firm’s access to cash, marketable securities, bank financing, or debt financing.  Financial slack is valuable because it means financing will be quickly available to take advantage of positive-NPV investment opportunities.


Too much financial slack can be detrimental if it allows managers to take it easy, to empire build, or to use excess cash on their own perquisites.

10.
Number of shares = 75,000


Price per share = $10


Market value of shares = $750,000


Market value of debt = $250,000

	
	State of the Economy

	
	Slump
	Normal
	Boom

	Operating income
	$75,000
	$125,000
	$175,000

	Interest 
	$25,000
	$  25,000
	$  25,000

	Equity earnings
	$50,000
	$100,000
	$150,000

	Earnings per share
	$0.667
	$1.333
	$2.000

	Return on shares
	6.67%
	13.33%
	20.00%


11. The investor can sell one-fourth of her holdings in the firm, and then invest the proceeds in debt.  Suppose she has $10,000 currently invested in the firm.  She could sell $2,500 worth of shares, using the proceeds to buy bonds yielding 10%.  The return on her portfolio in any economic scenario is:

	
	State of the Economy

	
	Slump
	Normal
	Boom

	Return on Shares
	
6.67%
	13.33%
	20.00%

	Return on Debt
	
10.00%
	10.00%
	10.00%

	Portfolio Return*
	
7.50%
	12.50%
	17.50%



*Portfolio Return = (0.25 ( return on debt) + (0.75 ( return on shares)


The portfolio return is precisely the same as it was when the $10,000 was invested in the unlevered firm.

12.
Share price = $10


With no leverage, there are 100,000 shares outstanding:

Expected earnings per share = 
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With leverage, there are 75,000 shares outstanding:

Expected earnings per share = 
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P/E = $10/$1.333 = 7.5


P/E decreases because the equity is now riskier. Although earnings per share are expected to rise from $1.25 to $1.333, the value of each share of equity is no higher.  The increase in risk offsets the increase in expected earnings.

13. After-tax income for all-equity firm:

	
	State of the Economy

	
	Slump
	Normal
	Boom

	Operating income
	$75,000
	$125,000
	$175,000

	Tax at 35%
	$26,250
	$  43,750
	$  61,250

	After-tax income
	$48,750
	$  81,250
	$113,750



After-tax income assuming $250,000 of debt financing:

	
	State of the Economy

	
	Slump
	Normal
	Boom

	Operating income
	
$75,000
	
$125,000
	$175,000

	Debt interest at 10%
	
25,000
	
25,000
	
25,000

	Before-tax income
	
50,000
	
100,000
	
150,000

	Tax at 35%
	
17,500
	
35,000
	
52,500

	After-tax income
	
32,500
	
65,000
	
97,500

	Combined debt & equity income

(debt interest + after-tax income)
	
57,500
	
90,000
	
122,500

	After-tax income (all-equity case)
	
$48,750
	
$81,250
	
$113,750

	Difference in income
	
$8,750
	
$8,750
	
$8,750


In all states of the economy, the difference in total income to all security holders is $8,750.  This is exactly equal to the tax shield from debt:


Tc ( Interest expense = 0.35 ( $25,000 = $8,750

14.
Expected return on assets is:


rassets = (0.08 ( 30/100) + (0.16 ( 70/100) = 0.136 = 13.6%


The new return on equity is:


requity = rassets + [D/E ( (rassets – rdebt)]


= 0.136 + [20/80 ( (0.136 – 0.08)] = 0.15 = 15%

15.
a.
Market value of firm is: $100 ( 10,000 = $1,000,000


With the low-debt plan, equity falls by $200,000, so:


D/E = $200,000/$800,000 = 0.25


8,000 shares remain outstanding.


With the high-debt plan, equity falls by $400,000, so:


D/E = $400,000/$600,000 = 0.67


6,000 shares remain outstanding.


b.
Low-debt plan


EBIT
$ 90,000
$130,000


Interest
20,000
20,000


Equity Earnings
70,000
110,000


EPS [Earnings/8,000]
$  8.75
$  13.75


Expected EPS = ($8.75 + $13.75)/2 = $11.25


High-debt plan

EBIT
$ 90,000
$130,000


Interest
40,000
40,000


Equity Earnings
50,000
90,000


EPS [Earnings/6000]
$  8.33
$  15.00


Expected EPS = ($8.33 + $15)/2 = $11.67


Although the high-debt plan results in higher expected EPS, it is not necessarily preferable because it also entails greater risk.  The higher risk shows up in the fact that EPS for the high-debt plan is lower than EPS for the low-debt plan when EBIT is low, but EPS for the high-debt plan is higher when EBIT is higher.


c.

Low-debt plan
High-debt plan

EBIT
$100,000
$100,000


Interest
20,000
40,000


Equity Earnings
80,000
60,000


EPS
$  10.00
$  10.00


EPS is the same for both plans because EBIT is 10% of assets which is equal to the rate the firm pays on its debt.  When rassets = rdebt, EPS is unaffected by leverage.

16.
Currently, with no outstanding debt: (equity = 1.0


Therefore: (assets = 1.0


Also: requity = 10% ( rassets = 10%


Finally: rdebt = 5%


The firm plans to refinance, resulting in a debt-to-equity ratio of 1.0, and debt-to-value ratio: debt/(debt + equity) = 0.5


a.
((equity ( 0.5) + ((debt ( 0.5) = (assets = 1


((equity ( 0.5) + 0 = 1 ( (equity = 1/0.5 = 2.0


b.
requity = rassets = 10%


risk premium = requity – rdebt = 10% – 5% = 5%


(Note that the debt is risk-free.)


c.
requity = rassets + [D/E ( (rassets – rdebt)] = 10% + [1 ( (10% – 5%)] = 15%


risk premium = requity –rdebt = 15% – 5% = 10%

d. 5%


e.
rassets = (0.5 ( requity) + (0.5 ( rdebt) = (0.5 ( 15%) + (0.5 ( 5%) = 10%


This is unchanged.


f.
Suppose total equity before the refinancing was $1,000.  Then expected earnings were 10% of $1000, or $100.  After the refinancing, there will be $500 of debt and $500 of equity, so interest expense will be $25.  Therefore, earnings fall from $100 to $75, but the number of shares is now only half as large.  Therefore, EPS increases by 50%:
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g. The stock price is unchanged, but earnings per share have increased by a factor of 1.5.  Therefore, the P/E ratio must decrease by a factor of 1.5, from 10 to:

10/1.5 = 6.67

So, while expected earnings per share increase, the earnings multiple decreases, and the stock price is unchanged.

17.
rassets = (0.8 ( 12%) + (0.2 ( 6%) = 10.8%


After the refinancing, the package of debt and equity must still provide an expected return of 10.8% so that:


10.8% = (0.6 ( requity) + (0.4 ( 6%) ( requity = (10.8% – 2.4%)/0.6 = 14%

18. This is not a valid objection.  MM's Proposition II explicitly allows for the rates of return on both debt and equity to increase as the proportion of debt in the capital structure increases.  The rate on debt increases because the debtholders take on more of the risk of the firm; the rate on the common stock increases because of increasing financial leverage.
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