Capital Structure without Taxes

15.1 Alpha Corporation and Beta Corporation are identical in every way except their capital structures.  Alpha 

Corporation, an all-equity firm, has 5,000 shares of stock outstanding, currently worth $20 per share.  Beta Corporation uses leverage in its capital structure.  The market value of Beta’s debt is $25,000.  The cost of this debt is 12% per annum.  Each firm is expected to have earnings before interest of $350,000 in perpetuity. Neither firm pays taxes.  Assume that every investor can borrow at 12% per annum.

a. What is the value of Alpha Corporation?

b. What is the value of Beta Corporation?

c. What is the market value of Beta Corporation’s equity?

d. How much will it cost to purchase 20% of each firm’s equity?

e. Assuming each firm meets its earnings estimates, what will be the dollar return to each position in part d over the next year?

f. Construct an investment strategy in which an investor purchases 20% Alpha’s equity and replicates both the cost and dollar return of purchasing 20% of Beta’s equity.

g. Is Alpha’s equity more or less risky than Beta’s equity? Explain.

15.2 Acetate, Inc., has equity with a market value of $20 million and debt with a market value of $10 million.  The cost of the debt is 14% per annum.  Treasury bills that mature in one year yield 8% per annum, and the expected return on the market portfolio over the next year is 18%.  The beta of Acetate’s equity is 0.9.  The firm pays no taxes.

a. What is Acetate’s debt-equity ratio?

b. What is the firm’s weighted average cost of capital?

c. What is the cost of capital for an otherwise-identical all-equity firm?

15.3 Levered, Inc., and Unlevered, Inc. are identical in every way except their capital structures.  Each company expects to earn $96 million before interest per year in perpetuity, with each company distributing all its earnings as dividends. Levered’s perpetual debt has a market value of $275 million and costs 8% per annum.  Levered has 4.5 million shares outstanding, currently worth $100 per share.  Unlevered has no debt and 10 million shares outstanding, currently worth $80 per share. Neither firm pays taxes.  Is Levered’s stock a better buy than Unlevered’s stock?

15.4 The Veblen Company and the Knight Company are identical in every respect except that Veblen is not levered.  The market value of Knight Company’s 6-percent bonds is $1 million. Financial information for the two firms appears below. All earnings streams are perpetuities.  Neither firm pays taxes.  Both firms distribute all earnings available to common stock holders immediately.
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a. An investor who is able to borrow at 6% per annum wishes to purchase 5% of Knight’s equity.  Can he increase his dollar return by purchasing 5% of Veblen’s equity if he borrows so that the initial net cost of the two options are the same?

b. Given the two investment strategies in part a, which will investors choose? When will this process cease?

15.5 Grimsley, Inc., is an all-equity firm with 100,000 shares of common stock outstanding, worth $50 per share.  Neither the firm nor its shareholders pay any taxes.  Consider three stockholders of Grimsley, Ms. Hannon, Ms. Finney, and Ms. Grace.  All three individuals can borrow and lend at 20% per annum, the same rate at which the firm lends and borrows.  The value of their holdings in Grimsley and of their personal borrowing and lending positions are listed below:
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Grimsley’s management has recently decided to alter the firm’s capital structure so that the debt-to-equity ratio of the firm is 0.25.  In order to do this, Grimsley issued $1 million in debt yielding 20% per annum and used the funds to repurchase 20,000 shares.  None of these shares were repurchased from Ms. Hannon, Ms. Finney, or Ms. Grace. 

The three stockholders wish to alter their positions so that their payoffs after the restructuring equal their payoffs prior to the restructuring.  Assume that Grimsley immediately distributes all earnings available to stockholders at the end of the year and that the restructuring will have no effect on the firm’s earnings before taxes. Show the values of each of the investor’s shares in Grimsley, as well as their borrowing, and lending positions after they have adjusted their portfolios.  

15.6 Rayburn Manufacturing, Inc., is currently an all-equity firm that pays no taxes. The market value of the firm’s equity is $2 million.  The cost of this unlevered equity is 18% per annum. Rayburn plans to issue $400,000 in debt and use the proceeds to repurchase stock. The cost of debt is 10% per annum.

a. After Rayburn repurchases the stock, what will the firm’s weighted average cost of capital be?

b. After the repurchase, what will the cost of equity be? Explain.

c. Use your answer to part b to compute Rayburn’s weighted average cost of capital after the repurchase.  Is this answer consistent with part a?

15.7 Strom, Inc. is an all-equity firm with 250,000 shares of common stock outstanding.  Each share is worth $20. The firm pays no taxes.  The appropriate discount rate for the firm’s unlevered equity is 15%. Strom’s earnings last year were $750,000, and management expects that the firm’s earnings will remain at $750,000 per annum into perpetuity.

Strom is planning to buy a competitor’s business for $300,000.  Once acquired, the competitor’s facilities are expected to increase Strom’s earnings by $120,000 per year. The competitor is also an all-equity firm with the same risks as Strom and a required return on its equity of 15%.

a. Construct the market-value balance sheet for Strom before the announcement of the buyout is made.

b. Suppose Strom decides to issue equity in order to fund the buyout.

i.
According to the efficient-market hypothesis, what will Strom’s stock price be immediately after


the announcement.

ii.

Construct Strom’s market-value balance sheet immediately after the announcement.

iii.
How many shares will Strom need to issue in order to fund the buyout?

iv.
Construct Strom’s market-value balance sheet after the equity issue but before the purchase is finalized.

v.

Construct Strom’s market-value balance sheet after the purchase is finalized.

vi.
What is the expected return to Strom’s equity holders after the buyout?

vii.
What is Strom’s weighted average cost of capital after the buyout?

c. Suppose Strom decides to issue 10% debt in order to fund the buyout.


i.

Construct Strom’s market-value balance sheet immediately after the announcement.


ii.
Construct Strom’s market-value balance sheet after the debt issue but before the purchase is finalized.


iii.
Construct Strom’s market value balance sheet after the purchase is finalized.

iv.
What is the expected return to Strom’s equity holders after the buyout?


v.
What is Strom’s weighted average cost of capital after the buyout?

15.8 The Gulf Power Company, an all-equity firm, is planning to build a new power plant.  Financial data pertaining to the company and the new power plant are listed below. Assume all earnings are paid out as dividends.

Company Data

Annual Expected Earnings (in perpetuity):


$27 million

Number of Shares Outstanding:



10 million

New Power Plant

Initial Outlay:





$20 million

Added Annual Expected Earnings (in perpetuity):

$3 million

The new power plant has the same risk as existing assets.  The current required rate of return on the firm’s equity is 10 percent.  Assume there are no taxes and no costs of bankruptcy.

a. Construct Gulf’s market value balance sheet before the firm announces that it will build the new power plant. What is the price per share of Gulf’s equity?

b. Suppose Gulf decides to issue equity to fund the initial outlay for the power plant.

i.
Construct Gulf’s market-value balance sheet immediately after the announcement.  What is the new price per share of the firm’s equity?

ii.

How many shares will Gulf need to issue in order to fund the outlay?

iii.
Construct Gulf’s market-value balance sheet after the equity issue but before the outlay is made.

iv.
Construct Gulf’s market-value balance sheet after the outlay has been made.

v.
What will the value of Gulf Power be if common stock is issued to finance the construction of the new power plant?

c. Suppose Gulf decides to issue $20 million of 8% bonds in order to fund the initial outlay for the power plant.

i.
Construct Gulf’s market-value balance sheet immediately after the announcement.  What is the new price per share of the firm’s equity?

ii.

Construct Gulf’s market-value balance sheet after the debt issue but before the outlay is made.

iii.
Construct Gulf’s market-value balance sheet after the outlay has been made.

iv.
What will the value of Gulf Power be if debt is issued to finance the construction of the new power plant?


v.
Calculate the rate of return required by equity holders after both the debt issue and the completion of the new plant.


vi.
Calculate the firm’s weighted average cost of capital after both the debt issue and the completion of the new plant.

15.9 In a world with no taxes, no transaction costs, and no costs of financial distress, are the following statements true, false, or uncertain? Explain your answers.

a. If a firm issues equity to repurchase some of its debt, the price per share of the firm’s stock will rise 

because the shares are less risky.

b. Moderate borrowing will not increase the required return on a firm’s equity.

15.10 List the three assumptions that lie behind the Modigliani-Miller theory in a world without taxes.  Are these assumptions reasonable in the real world? Explain.

15.11 Digital Sound, Inc., is an all-equity firm with 1 million shares of common stock outstanding at $10 per share.  Digital is expected to generate $1,500,000 of annual earnings in perpetuity.  Michael Lefton is interested in acquiring a 1% stake in the firm’s equity.  He will either borrow 20%, 40%, or 60% of the purchase price at an interest rate of 10% per annum. Assume that Digital Sound does not pay any taxes and that the firm immediately distributes all of its earnings as dividends.

a.
How much will it cost for Michael to purchase 1% of Digital’s equity, net of debt, given each financing choice?

b.
What is the expected return on Michael’s investment given each financing choice?

15.12 Locomotive Corporation is planning to repurchase part of its common stock by issuing corporate debt.  As  a result, the firm’s debt-to-equity ratio is expected to rise from 40% to 50%.  The firm currently has $7.5 million worth of debt outstanding.  The cost of this debt is 10% per annum.  Locomotive expects to earn $3.75 million per annum in perpetuity.  Locomotive pays no taxes.

a.
What is the market value of Locomotive Corporation before and after the repurchase announcement?


b.
What is the expected return on the firm’s equity (rS) before the announcement of the stock repurchase plan?


c.
What is the expected return on the equity of an otherwise identical all-equity firm (r0)?


d.
What is the expected return on the firm’s equity (rS) after the announcement of the stock repurchase plan?

Capital Structure with Corporate Taxes

15.13 The market value of a firm with $500,000 of debt is $1,700,000.  The pre-tax interest rate on debt is 10% per annum, and the company is in the 34% tax bracket.  The company expects $306,000 of earnings before interest and taxes every year in perpetuity.

a.
What would the value of the firm be if it were financed entirely with equity?

b.
What amount of the firm’s annual earnings is available to stockholders?

15.14 An all-equity firm has 175,000 shares of common stock outstanding, currently worth $20 per share. Its equity holders require a 20% return.  The firm decides to issue $1 million of 10% debt and use the proceeds to repurchase common stock.  According to Modigliani-Miller, what is the market value of the firm’s equity after the repurchase?  Assume a 30% corporate tax rate.

15.15 Strider Publishing Company, an all-equity firm, expects perpetual earnings before interest and taxes (EBIT) of $2.5 million per year.  Strider’s after-tax, all-equity discount rate is 20%.  The firm is subject to a 34% corporate tax rate.

a.
What is the value of Strider Publishing?

b.
If Strider issues $600,000 of debt and uses the proceeds to repurchase stock, what will the value of the firm be?

c.
Explain any difference in your answers to parts a and b.

d. What assumptions are you making when valuing Strider?

15.16 Gibson, Inc., expects perpetual earnings before interest and taxes of $1.2 million per year.  The firm’s pre-tax cost of debt is 8% per annum, and its annual interest expense is $200,000.  Company analysts estimate that the unlevered cost of Gibson’s equity is 12%.  Gibson is subject to a 35% corporate tax rate.

a.
What is the value of this firm?

b.
If there are no costs of financial distress or bankruptcy, what percentage of the firm’s capital structure 


would be financed by debt?

c.
Is the conclusion in part b applicable to the real world?

15.17 Green Manufacturing, Inc., plans to announce that it will issue $2,000,000 of perpetual debt and use the proceeds to repurchase common stock.  The bonds will have a 6% annual coupon rate.  Green is currently an all-equity firm worth $10,000,000 with 500,000 shares of common stock outstanding.  After the sale of the bonds, Green will maintain the new capital structure indefinitely. Green currently generates annual pre-tax earnings of $1,500,000. This level of earnings is expected to remain constant in perpetuity.  Green is subject to a corporate tax rate of 40%.

a.
What is the expected return on Green’s equity before the announcement of the debt issue?

b.
Construct Green’s market-value balance sheet before the announcement of the debt issue.  


What is the price per share of the firm’s equity?

c.
Construct Green’s market-value balance sheet immediately after the announcement of the debt issue.

d.
What is Green’s stock price per share immediately after the repurchase announcement?

e. How many shares will Green repurchase as a result of the debt issue?  How many shares of common stock will remain after the repurchase?

f. Construct the market-value balance sheet after the restructuring.  What is Green’s stock price per share after the restructuring?

g. What is the required return on Green’s equity after the restructuring?

15.18 The Holland Company expects perpetual earnings before interest and taxes (EBIT) of $4 million per year. The firm’s after-tax, all-equity discount rate (r0) is 15%.  Holland is subject to a corporate tax rate of 35%.  The pre-tax cost of the firm’s debt capital is 10% per annum, and the firm has $10 million of debt in its capital structure.

a. 
What is Holland’s value?

b. What is Holland’s cost of equity (rS)?

c. What is Holland’s weighted average cost of capital (rwacc)?

15.19 Williamson, Inc., has a debt-to-equity ratio of 2.5. The firm’s weighted average cost of capital (rwacc) is 15%, and its pre-tax cost of debt is 10%. Williamson is subject to a corporate tax rate of 35%.

a.
What is Williamson’s cost of equity capital (rS)?

b.
What is Williamson’s unlevered cost of equity capital (r0)?

c.
What would Williamson’s weighted average cost of capital (rwacc) be if the firm’s debt-to-equity ratio were 0.75? What if it were 1.5?

15.20 General Tools (GT) expects earnings before interest and taxes (EBIT) of $100,000 every year into perpetuity. The firm currently has no debt, but it can borrow at 10% per annum. GT’s cost of equity (r0) is 25%, and the firm is subject to a corporate tax rate of 40%.

a.
What is the value of the firm?

b.
What will the value of GT be if it borrows $100,000 and uses the proceeds to repurchase equity?

15.21 Stephenson Real Estate Company is an all-equity firm with 15 million shares of common stock outstanding worth $32.50 per share.  Stephenson is planning to purchase a huge track of land in southeastern Texas for $100 million.  The land will subsequently be leased to tenant farmers, increasing Stephenson’s annual expected pre-tax earnings by $25 million in perpetuity.  The firm’s unlevered cost of equity capital (r0) is 12.5%.  Stephenson is subject to a corporate tax rate of 40%.  The interest rate on Stephenson’s bonds is 8% per annum.

a.
If Stephenson wishes to maximize its total market value, would you recommend that it issue debt or equity in order to finance the purchase? Explain.

b.
Construct Stephenson’s market-value balance sheet before it announces the purchase.

c.
Suppose Stephenson decides to issue equity in order to finance the purchase.


i.
What is the net present value of the project?


ii.
Construct Stephenson’s market-value balance sheet after it announces that the firm will finance the purchase using equity.  What is the new price per share of the firm’s stock?  How many shares will Stephenson need to issue in order to finance the purchase?


iii.
Construct Stephenson’s market-value balance sheet after the equity issue but before the purchase has been made. How many shares of common stock does Stephenson have outstanding? What is the price per share of the firm’s stock?


iv.
Construct Stephenson’s market-value balance sheet after the purchase has been made.

d.
Suppose Stephenson decides to issue debt in order to finance the purchase.

i.
What will the market value of Stephenson be if the purchase is financed with debt?


ii. 
Construct Stephenson’s market-value balance sheet after both the debt issue and the land purchase. What is the price per share of the firm’s stock?

e.
Which method of financing maximizes the per share stock price of Stephenson’s equity?
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