COST OF CAPITAL: PROBLEMS
(copyright © 2018 Joseph W. Trefzger)
Very Basic

1.  Adams Associated Artisans, Boone Basic Industries, Calhoun Corporation, and DuPage Distributors are four very similar firms in the same industry (same general line of business activity), and all have the same capital structures 
(so the relative risks faced by each company’s various groups of investors are the same).  Adams has just borrowed money by issuing 30-year bonds, agreeing to pay a 7.95% annual interest rate.  Boone has just issued preferred stock, with a $100 per share par value, for which it agreed to pay $6.80 per share in dividends every year.  Calhoun has just issued common stock, which investors bought for $44 per share; market observers expect Calhoun to pay $2.20 in per-share dividends to its common stockholders in the coming year.  Now the managers of DuPage are examining their own company’s before-tax cost of debt (kd), cost of preferred stock (kp), and cost of common stock or equity (ke).  What inferences can they draw by observing their competitors’ recent financing activities?

2.  Bureau Backpack’s before-tax cost of debt financing, kd, is 8.25%.  If Bureau’s marginal income tax rate is a state-plus-federal combined 23%, what is its after-tax cost of debt, kd (1 – t)?  Carroll Camping Gear’s after-tax cost of debt financing, kd (1 – t), is 7.705%.  If Carroll pays state-plus-federal income tax at a 28% combined marginal rate, what is its before-tax cost of debt, kd?  In computing a weighted average cost of capital, are we more interested in the before- or after-tax cost of debt financing?  Why do we not compute a before-tax and after-tax cost of equity? 

3.  The financial managers of Edwards Equipment, an Illinois-based manufacturing company, want to borrow $260,000,000 to help pay for some needed new machinery.  They plan to borrow this money by issuing bonds that will mature in 15 years (meaning that Edwards will pay interest to the lenders each year, but will not pay back the $260,000,000 in borrowed principal for 15 years).  Several years ago, Edwards borrowed money under a large 
bond issue and paid a 7.25% annual interest rate.  A competing firm, Fayette Fabricating, very recently borrowed a large amount of money under a 15-year bond issue, paying an 8.95% annual interest rate.  What would Edwards’s managers be likely to estimate their annual before-tax cost of debt, kd, to be?  If Edwards pays income tax at a 26% combined federal-plus-state marginal rate, what would be the estimate of its after-tax cost of debt, kd (1 – t)?

Work These for Sure

4.  Gallatin Garden Gizmos, Inc. wants to expand its capacity by building a new production facility.  It will pay for the expansion by issuing new common stock, and by borrowing money through a 20-year bond issue.  It just so happens that five years ago Gallatin issued 25-year bonds, which carried an annual coupon interest rate of 7.5%.  When these bonds sell in market transactions today, they are priced to provide a yield to maturity of 9.5% (meaning that companies like Gallatin have borrowed money under similar conditions recently at a 9.5% annual interest rate).  What is our estimate of Gallatin’s after-tax cost of debt kd (1 – t) if the firm’s marginal state-plus-federal combined income tax rate is 45%?  What if it is 25%?  What if Gallatin does not pay income tax?

5. Holders of Grundy Gristmills & Grain preferred stock receive $7.20 in annual dividends (four quarterly payments of $1.80 each).  The par value per share is $100, but the price at which the preferred shares are currently trading in the market is $110.77 per share.  Compute the before-tax and after-tax costs of preferred stock financing for Grundy.

6.  The total per-share dividend D1 that Hancock Handcarts is expected to pay to its common stockholders over the coming year is $6.84.  Both the annual dividend total and the price of each share are expected to increase at a fairly constant g = 3.5% annual growth rate for many years into the future.  Using the constant dividend growth (sometimes called discounted cash flow) model, and assuming that Hancock common stock currently can be purchased in the market for $88.26 per share, calculate the company’s cost of common stock (or equity) financing, ke.  What if the market price per share were instead only $60.25?

7.  The total per-share dividend D0 that Iroquois Independent Irrigation’s common stockholders received during the most recent year was 88¢.  Both the yearly dividend total and the price of each share are expected to increase at a fairly constant g = 4.5% annual growth rate for many years into the future.  Using the constant dividend growth (also called discounted cash flow) model, and assuming that Iroquois common stock currently can be purchased in the market for $14.58 per share, calculate the company’s cost of common stock (equity) financing, ke.  What if the long-term annual increase in dividends and the common stock’s price were instead expected to be only g = 2.5%?

8.  The dividends paid by Jasper Jade Jewelry Stores, Inc. to its common stockholders have followed no particular growth pattern over recent years, and are not expected to follow any particular growth pattern in the foreseeable future.  Therefore, analysts can not estimate Jasper’s cost of common equity financing ke with the constant dividend growth model.  However, market observers are confident in their belief that the annual rate of return expected by investors who purchase “risk-free” U.S. government Treasury Bills is 4%.  The rate of return km on the stock market as a whole is expected to average 10.5% per year going into the distant future.  If the beta for Jasper common stock is 1.35, what is your estimate of the firm’s cost of common equity financing, ke, based on the security market line approach?

9.  The dividends paid by Jersey Jogging Shoes to its common stockholders have followed no particular growth pattern over recent years, and are not expected to follow any particular growth pattern in the foreseeable future.  Therefore, analysts can not estimate Jersey’s cost of common equity financing ke with the constant dividend growth model.  However, market observers are confident in their view that the annual rate of return expected by investors who buy “risk-free” U.S. government Treasury Bills is 3.5%.  The annual market risk premium earned by stock market investors is expected to average 7.25% per year going into the distant future.  If the beta for Jersey Company is .85, what is your estimate of the firm’s cost of common equity financing, ke?  What if Jersey’s beta were instead 1.85, or 1.00?

10.  Kane Kazoo & Karaoke Corporation paid a cash dividend (total of four quarterly payments) of $4.20 per share to its common stockholders in the most recent year.  The stock currently can be purchased for $47.80 per share.  A consensus view among investors and professional analysts is that Kane’s dividend stream will increase at a fairly constant annual rate of 1.5% for many years into the future.  Based on observations over many years, analysts feel that the beta for Kane’s common stock is 1.65.  Stock market observers expect the average annual return on the market as a whole to be 9.75% into the distant future, while they expect the “risk-free” rate earned by holders of short-term U.S. government bonds to be 3.75% per year.  Estimate Kane’s cost of common stock (equity) financing ke based on both the constant dividend growth (also called discounted cash flow) approach and the security market line approach.  Why do these two approaches not lead to the same ke estimate?

11.  The managers of Kendall Kennels & Kibble, Inc. have determined that their company’s optimal debt (debt to assets) ratio is 38%.  If the appropriate capital structure is maintained, the annual cost of common equity financing ke should be 9.8%, and the before-tax cost of debt financing kd (the interest rate Kendall would pay to new lenders) should be 5.9% annually.  The firm does not use preferred stock financing.  If Kendall pays income tax at a 24% combined state-plus-federal marginal rate, what is its weighted average cost of capital, kA or WACC?  With debt costing so much less than equity, why should Kendall not finance more heavily with borrowed money?  And why do we compute a weighted average cost of money (capital)? 

12.  The managers of LaSalle Laproscopic Laboratories, Ltd. have determined that their company’s optimal debt 
to equity ratio is 72.41%.  If the appropriate capital structure is maintained, the cost of common equity financing 
ke should be 10.55%, and the before-tax cost of debt financing kd (the interest rate LaSalle would pay new lenders) should be 6.65%.  The firm does not use preferred stock financing.  If LaSalle pays income tax at a 24% combined state-plus-federal marginal rate, what is its weighted average cost of capital, kA or WACC?

13.  The managers of Livingston Loading & Lading feel that their company’s optimal capital structure consists of 33% debt, 13% preferred stock, and 54% common stock.  Livingston pays income tax at a marginal rate (combined state-plus-federal) of 26%.  If its before-tax cost of debt kd is 9.375%, its cost of preferred stock kp is 8.5%, and its cost of common equity ke is 13.25%, what is its weighted average cost of capital (kA, or WACC)?  With kp less than kd, why would Livingston not issue less debt (and common stock) and make greater use of preferred stock financing? 

14.  The managers of Macoupin Magnet Manufacturing, Inc. feel that their company’s optimal capital structure contains 28% debt and 17% preferred stock financing.  Macoupin pays income tax at a 25% marginal rate (combined state-plus-federal); its before-tax cost of debt kd is 7.85% annually and its cost of preferred stock kp is 6.75% annually.  If Macoupin’s annual weighted average cost of capital (kA, or WACC) is 8.32%, what is the company’s annual cost of common stock, or equity, financing, ke? 

Work These for Extra Practice

15.  Massac Masking Tape wants to borrow money by issuing bonds.  Investment bankers have advised Massac that it should expect to pay a 5.95% annual interest rate to make the bonds attractive to lenders.  If the company pays income tax at a 27% combined state-plus-federal marginal rate, what is its after-tax annual cost of debt financing?  

16. McLean Manila Envelope Enterprises, Inc. issued preferred stock many years ago.  The per-share par value is $50, and the per-share annual dividend (total of four quarterly payments) is $3.32.  If the shares are currently selling in the market for $39.50 each, what is our estimate of the company’s annual cost of preferred stock financing, kp?    

17.  The common stock of Menard Menswear, Inc. can currently be purchased in the market for $75 per share.  The firm’s earnings per share were $10.91 in the most recent year, of which 55% was paid to the common stockholders as dividends.  Dividends per share are expected to grow by a fairly steady rate approximating 3% per year into the distant future.  What was D0?  What is our estimate of D1?  What is Menard’s annual cost of common stock financing ke, as estimated with the constant dividend growth model?
18.  Professional investment analysts expect that the average annual rate of return on the overall stock market will 

be 9.25% in the future.  These same analysts feel that the beta for Moultrie Mouse & Modem’s common stock is 1.25.  The “risk-free” rate of return earned by purchasers of short-term U.S. government bonds is expected to be 3.15% annually.  Using the security market line model, estimate Moultrie’s cost of common equity financing, ke.

19.  The optimal debt to assets ratio for Ogle Overland Express is believed to be 37%.  If this optimal capital structure is maintained, the before-tax cost of debt financing kd (the interest rate Ogle would expect to pay new lenders) should be 6.625% per year and the cost of common equity financing ke should be 11.875% annually (Ogle does not use preferred stock financing).  If the company’s marginal combined state-plus-federal income tax rate is 23%, what is its weighted average cost of capital, kA or WACC?  What if the marginal income tax rate were 39%? 

20.  The managers of Piatt Pie & Pastry feel that the optimal capital structure for their company is 23% debt, 16% preferred stock, and 61% common stock.  They feel that if they were to borrow money for a new capital project their lenders would expect to receive an 8.2% annual interest rate, while preferred stockholders would expect a 7.8% annual return and common stockholders would expect a 10.9% annual return.  If Piatt pays income tax at a 24% combined state-plus-federal marginal rate, what is its weighted average cost of capital (WACC, or kA)?

21.  The directors of Pulaski Pulp & Pulverizing Company feel that their company’s optimal capital structure contains 48% debt and 52% common equity (they do not make use of preferred stock financing).  Pulaski pays income tax at a combined state-plus-federal marginal rate of 24%.  The company’s annual weighted average cost 
of capital (WACC, or kA) has been estimated to be 10.875%.  If Pulaski’s annual after-tax cost of debt financing is 6.435%, what would we estimate its annual before-tax cost of debt and its annual cost of common equity financing to be?  If the annual WACC is 10.875% and Pulaski’s annual cost of common equity financing is 14.15%, what would we estimate its before-tax and after-tax annual costs of debt financing to be?  

22.  Financial analysts expect a per-share dividend (total of four quarterly payments) of $3.80 to be paid to Randolph Ranch & Range Equipment Company’s common stockholders in the coming year, and expect the dividend stream to increase by approximately 5.5% steadily per year thereafter into the distant future.  The company’s common stock can currently be purchased for $93.75 per share.  Randolph obtains all of its money for capital investment projects from lenders (32%) and common stockholders (68%); it has never issued preferred stock and is not expected to in the future.  If they do maintain this capital structure, Randolph’s managers expect to be able to borrow money at a 7.75% annual interest rate.  Randolph pays income tax each year at a 24% marginal (combined state-plus-federal) rate.  Using the constant dividend growth model, estimate Randolph’s cost of common equity financing, and then compute the company’s weighted average cost of capital (WACC, or kA).  

23.  The managers of Saline Sales & Salvage Company believe that, if they were to keep their optimal capital structure (36% debt, 8% preferred stock, 56% common equity) intact, they would be able to borrow money at a 6.95% before-tax annual interest rate.  Saline’s existing preferred stock, which pays a $7.04 total annual per-share dividend, has been selling in recent transactions for $114.94 per share; and its existing common stock, on which the company paid a $1.16 total per-share dividend over the most recent year, has been selling in recent transactions for $12.95 per share.  Investment analysts feel that the company’s stream of dividends to its common stockholders will increase by a fairly constant rate approximating 2% annually going into the distant future.  Saline pays income tax each year at a 25% marginal (combined state-plus-federal) rate.  Compute the cost of each of the company’s capital components and the weighted average cost of capital (kA, or WACC).  Should Saline invest in a capital project that is expected to provide a 10% annual rate of return?  What about a 7% expected annual rate of return?

Work These for Extra Insights

24.  The annual weighted average cost of capital (WACC, or kA) for Schuyler Skydiving Schools has been estimated to be 8.5291%.  The company’s cost of common equity financing ke is estimated to be 10.45% annually, and its estimated annual before-tax cost of debt kd is 6.25% (the firm has no preferred stock financing).  If Schuyler pays income tax at a 24% marginal (combined state-plus-federal) rate, what proportions of its financing would it appear to obtain, respectively, from lenders and common stockholders? 

25.  The total per-share dividend that Tazewell Tambourine & Timpani paid its common stockholders in the firm’s first year of operations was $2.20.  Nine years later, in the most recent year, the total per-share dividend was $3.34.  What has been the approximate compounded annual growth rate in dividends to common stockholders, g?

26.  The common stock of Union Unified Uniform Wholesalers currently sells in the market for $26.25 per share.  The total annual per-share dividends paid by Union to its common stockholders over the most recent six years have been:


Year 1
$1.56

Year 4
$1.73


Year 2
$1.60

Year 5
$1.77


Year 3
$1.66

Year 6
$1.83

Compute Union’s growth rate in dividends g, and the company’s cost of common equity financing ke based on the constant dividend growth model.  

27.  Most investors and professional analysts believe the dividend per share (total of four quarterly payments) that Vermilion Violin & Viola Varnish, Inc. will pay its common stockholders in the coming year will be $1.92, and that dividends will increase by a fairly constant 2.25% annually going into the future.  Vermilion’s existing common shares sell in the market for $26.70 each, and it is expected that investors would pay that same price for newly created common shares, but the company’s investment bankers would charge a fee of $1.10 per share for their underwriting services.  Compute Vermilion’s cost of common stock (more technically viewed as cost of retained earnings) ke, and its cost of new common stock financing kncs.  

28.  The average annual rate of return on the stock market is expected to be 8.75% in the future, while the annual “risk-free” rate of return earned by holders of short-term U.S. government bonds is expected to be 3.35%.  Financial analysts have measured the beta for Wabash Wheel & Washer’s common stock to be 1.4.  Using the security market line (SML) model, estimate Wabash’s annual cost of common equity (viewed more precisely as cost of retained earnings) financing, ke.  If the company would incur flotation costs of 7.5% in hiring an investment banking firm to help it issue new common stock, what is our estimate of the cost of new common stock financing, kncs?   

29.  Managers of Whiteside Window & Siding Corporation have computed Whiteside’s weighted average cost of capital (WACC, or kA), based on recent transactions in which informed investors purchased the company’s existing securities, to be 9.15% annually.  Is that the rate the company’s managers should compare to the expected annual rate of return in determining whether to accept any proposed investment project?  How might a company adjust its cost of capital measure for risk?  Could a company incorrectly accept some unfavorable investment projects and incorrectly reject some favorable investment projects by ignoring the need to adjust for risk? 

30.  Woodford Woodcrafting’s total debt consists of 200,000 bonds that were issued a few years ago; each bond currently sells for 93% of its $1,000 par (book) value.  There are 15,000,000 outstanding shares of the company’s common stock; each share has a book value of $16.25 and a market value of $18.28.  There is no preferred stock financing.  Compute the weights wd and we that we would use in computing Woodford’s weighted average cost of capital, on both a book value basis and a market value basis.  Which is the more correct way to compute the weights?
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