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Chapter 12: Capital Structure: Theory and Taxes

Answers to End of Chapter Questions

12-1. Certain industries appear to have high debt levels.  These for the most part are mature, low growth industries with stable cash flows and tangible assets.  High tech, high growth industries, which are highly cyclical with uncertain cash flows tend to have lower levels of debt in their capital structures.  Firms that are riskier, with intangible assets will have less debt in their capital structures.  There are patterns across countries as well.  Firms in developing countries borrow less than those in developed countries.  This is consistent with the concept that higher risk ventures take on less long-term debt.  Differences in leverage may reflect differences in the industrial composition of national economies, as well as historical, institutional and cultural factors.

12-2. In general, more profitable firms will have less debt in their capital structures.  This is because they are relying more on internally generated funds, and have less need for external financing.  This does imply that capital structure is residual.  Firms use internal financing first, and then move on to external sources if they do not have sufficient internal funds.  The greater the perceived costs of financial distress, the less debt financing the company will have as well.  The higher the costs, the less likely bondholders will receive full payment in the event of financial distress.  Lenders will either be reluctant to lend to such a company or will charge higher rates when they do lend.

12-3. Corporate and personal taxes do influence capital structures, but are not the only factor that explain differences in capital structures.  For example, U.S. corporations used no less debt before income taxes were introduced in 1913 than after 1913.  Taxes peaked in the World War II period, yet book values of debt were at their lowest.  Market values of debt rose from 1951 to 1973 and then declined.  In other words there have been gradual changes in leverage, even though the tax law changes tend to be sudden.  Research has shown that increases in corporate taxes are associated with increased debt usage and decreases in the personal tax rates on equity income relative to personal taxes on interest income are associated with less debt in capital structures.

12-4. Shareholders find leverage increasing events to be good news and leverage decreasing events to be bad news.  Stock prices rise when a company announces debt for equity exchanges, debt-financed share repurchases and debt-financed cash tender offers.  Stock prices decline with announcements of equity for debt exchanges, new stock offerings and acquisitions involving payment with a firm’s own shares.  This result seems perplexing in light of question 12-2 because in that question we saw that the most profitable firms had the least leverage.  Therefore, one might expect that a leverage increasing event might signal lower profitability, but markets do not seem to interpret these events that way.

12-5. The four basic models are:

· Trade-off Model: States that managers choose a mix of debt and equity that balances the tax advantages of debt against the costs of using leverage, such as financial distress.

· Pecking Order: States that managers use internally generated funds first.  Then when these are exhausted, they use external debt financing, then hybrid security financing and finally, as a last resort, new equity financing.  This model does assume asymmetric information – managers know more than investors, and will only issue equity, the most expensive form of financing, last in order to avoid transferring wealth from old shareholders to new shareholders.

· Signaling Model: This model also assumes asymmetric information.  Managers will not want to issue equity because of the signal it sends – that managers are issuing stock because they feel it is overpriced, since they would not rationally issue equity when the stock was undervalued.

· Managerial Opportunism Hypothesis:  Managers time the market by issuing equity when the stock market is high.  This can have lasting effects on a firm’s capital structure.

12-6. Financial slack is the habit of firms to keep a reserve of cash and marketable securities.  In other words, firms keep a certain amount of unused debt capacity.  This idea adds credibility to the pecking order hypothesis.  Firms want to make use of internally available funds first.  When these funds are gone, the firm turns to debt financing.  The firm wants to ensure that it has debt capacity available, so it does not have to issue more expensive debt.  In contrast, in the trade-off model, we expect firms that have slack to be very profitable, and firms with high profitability should have higher debt because they can benefit from the interest tax shield.

12-7. Under the pecking order hypothesis, maintaining financial slack is important to ensuring that new equity will not have to be issued – equity that might transfer wealth from old shareholders to new shareholders.  This is related to the asymmetric information hypothesis.  Managers know more than investors, and can be expected to act in the best interests of existing shareholders.  Refusing positive net present value projects that would transfer wealth from old to new shareholders is an example of this.

12-8. The signaling model assumes that managers know more than investors, and investors will assume managers are only issuing equity when the stock price is overvalued.  Investors will take the issuance of new equity as a negative signal.  This differs from the asymmetric information in the pecking order theory which says that managers are looking out for the interests of current shareholders and will decline to issue new equity if it would lead to a wealth transfer from old to new shareholders.

12-9. Miller and Modigliani Proposition I concludes that capital structure doesn’t matter – a firm has the same value whether it is unlevered or highly levered.  This is based on the argument that investors do not need firms to choose debt financing – investors who wish to take on more risk through debt financing can do so on their own.  Homemade leverage assumes individuals and firms can borrow at the same rate and there is no tax advantage to corporate debt financing.

12.10 Proposition II states that the cost of equity increases as the amount of debt in the capital structure increases.  Debt financing costs less than equity financing, and because firm WACC stays the same even as capital structure changes, the increase in the required return on equity is exactly offset by the decrease in the cost of financing resulting from substituting debt for equity.  WACC must stay the same, since firm value is unchanged at all levels of debt financing.

12-10. Corporate taxes provide an advantage to corporate debt financing because of the tax deductibility of interest payments.  Firm value increases by the value of the tax shield as the firm adds more debt to the capital structure, leading to the conclusion that a firm should have 100% debt in its capital structure.  The difference between levered and unlevered firms is the value of the tax shield, Tc times the amount of debt in the capital structure.

12-11. The existence of personal taxes decreases the value of the corporate tax shield under current tax rates.  It is theoretically possible for the combination of corporate tax rates, personal tax rate on debt income and personal tax rate on equity income to lead to the result that capital structure is irrelevant (the original M&M theory).  It would also be theoretically possible for there to be a negative tax shield associated with debt financing, again depending on the relationship among the three tax rates.  If personal tax rates on interest income are higher, relative to taxes on equity related income, then there will be less demand for debt financing.  Firms that want to attract new debt financing will have to offer higher interest rates to attract investors.

12-12. Equilibrium is reached when the economy is supplying the right amount of debt financing to satisfy individual investors’ desire for corporate debt income and when firms are making maximum use of the tax shield of debt financing.  The equilibrium interest rate satisfies both firms and individual investors.  The concept of grossed up interest rates states that corporations will continue to issue debt until the marginal interest rate has been grossed up to r0/(1 – Tc).  At this point, corporations are indifferent to whether they are issuing debt or equity.

12-13. The three main predictions are that (1) leverage increases as the corporate tax rate increases, (2) leverage increases as the personal tax rate on dividends and capital gains increases, and (3) leverage decreases as the personal tax rate on interest income increases.  These predictions have been supported empirically for the most part, though it is clear that non-tax factors affect capital structure decisions too.

Solutions to End of Chapter Problems
12-1.
Internet exercise

12-2.

a. Before the stock repurchase, the value of the firm is NOI/r = $250,000/0.125 = $2,000,000.  The required return on the stock (all-equity financing) is 12.5%.

b. After the repurchase, the firm is 50/50 debt and equity financed.  The new required return on equity is 


rl = r + (r – rd)D/E = 0.125 + (0.125 – .0.05) x .5/.5 = 0.125 + 0.075 = 0.20 or 20%

The firm earns operating income of $250,000, but now $50,000 of this (5% of $1,000,000) goes to bondholders, leaving $200,000 for shareholders.  Discounting this perpetual cash flow stream at the required return on equity, 20%, we find that the market value of the firm’s stock is $1,000,000.  That is exactly what we should expect because the market value of the firm (including debt and equity) should still be $2,000,000 after the capital structure change.

12-3.
rl
= r + (r  – rd ) x D/E
Plug in known values to calculate WACC

0.15 
= r + (r – 0.09) (40/50) = r + (r – 0.09)(0.8) = r + 0.8r – 0.072

0.222
= 1.8r

r 
= 0.1233 = 12.33% WACC
If $10 million in new debt is issued and proceeds used to retire equity, D/E ratio rises to 50/40 = 1.25. Plug this into Equation 12.2 and rearrange to compute new required return on equity, assuming WACC remains unchanged at r = 0.1233.  The Modigliani and Miller Propositions tells us that the capital structure change should not change the WACC.

rl
= r + (r  – rd ) x D/E = = 0.1233 + (0.1233 – 0.09) (50/40)

rl
= 0.165 =16.5%

Substituting $10 million debt for equity would cause the cost of equity would increase to 16.5%.

12-4.
From equation 12.2 we know the relationship between the cost of equity for a levered firm, the WACC, the cost of debt and the debt-to-equity ratio. We can plug in the values we know, then rearrange to compute the debt-to-equity ratio, as follows:

rl  = r + (r  – rd ) x D/E

0.14 = 0.10 + (0.10 – 0.06) x D/E

0.14 – 0.10 = (0.10 – 0.06) x D/E

0.04 = 0.04 x D/E

D/E = 1.00

12-5.
The market value of firm U and firm L is 800,000/.125 = $6,400,000.  The market value of equity for firm U is $6,400,000, an all equity firm.  This also means that the cost of equity for firm U is 12.5%.  Firm L’s debt has a market value equal to 50% of the total firm value, or $3,200,000.  The cost of equity for firm L is rl = r + (r–rd)D/E = .125 + (.125 – .05) x 3,200,000/3,200,000 = .20 or 20%.  The value of the firm’s equity is cash flow to equity holders divided by the cost of equity:

NOI:
$800,000

Interest
160,000
(interest equals 5% of $3,200,000)

Net income
640,000

The value of the firm’s equity is $640,000/.2 = $3,200,000

Suppose the market assigns a cost of equity of 15% to firm L instead of 20%.  This implies that the market value of firm L’s equity is $640,000/0.15 = $4,266,667.  Investors are going to see that the firm’s equity is overvalued using a 15% discount rate.  If the firm is overvalued, they will sell shares of firm L, borrow money on their own account, and buy shares in firm U.  This will result in an arbitrage profit.  As more and more investors execute this strategy, the price of equity in firm L will fall, and the required return on firm L’s equity will rise, until equilibrium is restored.

12-6.

	
	Hearthstone
	Shaky

	Net operating income (NOI = V x r)
	$12,000,000
	$12,000,000

	Interest paid (rd x D)
	0
	(4,000,000)

	Net income (NI = NOI – rdD)
	$12,000,000
	$8,000,000

	Required return on assets (r)
	0.12
	0.12

	Total firm value (V)
	$100,000,000
	$100,000,000

	Reqd return on equity (ru or rl = NI ÷ E)
	0.12
	0.16

	Market value of equity (E = V – D)
	$100,000,000
	$50,000,000

	Interest rate on debt (rd)
	--
	0.08

	Market value of debt (D)
	0
	$50,000,000


a. Shaky stock price = MV equity (E) ÷ # shares O/S = $50,000,000 ÷ 2,000,000 = $25/share

b. Cost of equity, Shaky = rl = NI ÷ E = $8,000,000 ÷  $50,000,000 = 0.16 = 16.0%


Cost of equity, Hearthstone = ru = r = 0.12 = 12.0%

c. You could “unmake” Shaky’s leverage simply by buying 1% of both Shaky’s debt and equity.  This corresponds to an unlevered claim on 1% of Shaky’s NOI.

d. You can construct a levered equity position by borrowing $500,000 on personal account, adding that to your own investment resources of $500,000, and then purchase 1% of Hearthstone’s equity for $1,000,000.  This is equivalent to a levered equity position in Hearthstone stock, but the borrowing is on personal rather than corporate account.

12-7.

a. True: these bonds would have much higher default risk than investment grade bonds.

b. True: substituting debt for equity leaves the remaining equity riskier.

c. False: In the absence of tax effects, the risk of the firm is based solely on the risk of the firm’s assets, which do not change after the pure capital structure change of an LBO.  With tax deductibility of interest payments at the corporate level, adding leverage would if anything increase the value of the firm.  Thus the firm’s business risk (risk of the asset’s return) would not increase after the LBO.

d. True: The junk bonds are less risky than the equity they replaced, though they are more risky than any more senior bonds that remain outstanding.  Overall, the firm’s risk will remain unchanged regardless of capital structure changes.  The recapitalization associated with an LBO doesn’t increase the risk of a firm, it merely redistributes that risk among different classes of security holders.

12-8.

	
	Levered
	Unlevered

	NOI
	$5,000,000
	$5,000,000

	– Interest paid (0.06 x $50,000,000)
	(3,000,000)
	0

	= Taxable income
	2,000,000
	5,000,000

	– Taxes (TC = 0.40)
	(800,000)
	(2,000,000)

	= Net income
	1,200,000
	3,000,000

	+ Interest paid
	3,000,000
	0

	= Total income available to investors
	$4,200,000
	$3,000,000



Present value of tax shield = Debt x TC = $50,000,000 x 0.40 = $20,000,000

Value of unlevered firm = Net income ÷ capitalization rate = $3,000,000 ÷ 0.12

= $25,000,000

Value of levered firm
= Value unlevered firm + PV tax shields


= $25,000,000 + $20,000,000 = $45,000,000
12-9.
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= {1 – [(1 – 0.4)(1 – 0.2)] ÷ (1 – 0.3)} x $50,000,000



= {1 – [(0.6)(0.8)] ÷ 0.7} x $50,000,000 


= 0.3142 x $50,000,000 = $15,714,285.72
12-10.

a. The value of the tax shield is the corporate tax rate x the amount of debt = 0.3 x $1,000,000 = $300,000.

b. Initially, the market price of the stock is $20, which equals the total market cap of $3,500,000 divided by 175,000 shares outstanding.  This means that the company will be able to buy back 50,000 shares with the $1,000,000 in borrowed funds.  After the recapitalization, the total value of the firm equals $3,800,000 (the value of the unlevered firm plus the tax shield).  Of this amount, shareholders hold claims on $2,800,000.  There will be 125,000 shares outstanding after the recapitalization, so each share will be worth $22.40.

c. The shares initially trade for $20, so the firm can repurchase 50,000 shares with $1 million.

Case 1 - Information is not known about the new debt.  In this case, shareholders who do not tender their shares in the repurchase will benefit, at the expense of shareholders who tender their shares.  The company’s stock price is 3,500,000/175,000 = $20/share, so the $1,000,000 raised by issuing bonds will allow the firm to repurchase 50,000 share ($1,000,000 ÷ $20/share), leaving 125,000 shares outstanding that are worth $2,500,000.  After the shares are repurchased, the value of the debt tax shield ($300,000) becomes apparent, and so the value of the equity will be $2,500,000 + $300,000 = $2,800,000.  In this case, remaining shareholders will have shares worth $2,800,000/125,000 shares left = $22.40

Case 2 - Markets are efficient, and as soon as the repurchase announcement is made, firm value will rise to $3,800,000.  Shares will be worth $3,800,000/175,000 = $21.71.  The firm will not be able to purchase shares at the old price of $20, but instead will have to pay $21.71.  They will be able to repurchase 1,000,000/21.71 = 46,062 shares.  The new number of shares will be 175,000 – 46,062 = 128,938 shares.  The new value of equity will be $3,800,000 – $1,000,000 = $2,800,000.  The per share value will be $2,800,000/128,938 = $21.71.  In this case, all shareholders, both those tendering and those keeping their shares will share the $300,000 increase in firm value.

12-11)

If Intel issued $50 billion in debt, and used the proceeds to repurchase $50 billion of equity, leaving total assets unchanged and assuming only tax effects mattered, the market value of Intel would increase by the PV of the interest tax shields:


PV interest tax shields = (C x D = 0.35 x $50 billion = $17.5 billion

Intel does not do this because the costs of financial distress and other non-tax costs of leverage would be too high.

12-12.
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= {1 – [(1 – 0.35)(1 – 0.10)] ÷ (1 – 0.40)} x $50 billion


= {1 – [(0.65)(0.90)] ÷ 0.6} x $50 billion


= 0.025 x $50 billion = $1.25 billion
12-13.
The present value of the tax shield is the corporate tax rate x the amount of debt = .35 x $15,000,000 = $5,250,000.  The value of the firm is the value of the unlevered firm plus the value of the tax shield.  The value of the unlevered firm is
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So the value of the levered firm equals  $13,000,000 + $5,250,000 = $18,250,000.

With personal taxes the gain from leverage is
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= {1 – [(1 – 0.35) (1 – 0.15)] ÷ (1 – 0.25)} x $15 million


= .264 x $15,000,000 = $3,950,000
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