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Chapter 13:
Capital Structure: Nontax Determinants of


Corporate Leverage

Answers to End of Chapter Questions

13-1. The primary non-tax factors that influence capital structure are bankruptcy and agency costs and timing – whether the stock price is high or low.  Firms facing higher bankruptcy and agency costs tend to have less debt in their capital structures.  The effects of timing – issuing new equity when the stock’s price is high – can have lasting impacts on firms’ capital structures.

13-2. Firms with higher bankruptcy costs (higher risk firms) tend to have less debt in their capital structures.  The lower level of debt reduces their overall risk.  Firms with higher agency costs tend to have more debt in their capital structures.  The higher level of debt tends to force managers to work harder to maximize value and keeps managers from mis-spending firm earnings.  Firms do take advantage of timing – issuing stock when the market is high and debt when interest rates are low.  The following factors negatively impact firms’ debt levels: profitability, market to book ratios, earnings volatility, non-debt tax shields, managerial entrenchment, personal tax rate on equity income, and creditor power in bankruptcy.  Factors that generally meant more debt in a firm’s capital structure included: degree of regulation, size, asset tangibility, corporate income tax rate and state ownership.

13-3. Limited liability is shareholders’ valuable default option.  Shareholders have the right to walk away from a failed firm.  The most that they can lose is their investment in the firm.  Creditors cannot claim shareholders’ personal assets.  In the event of bankruptcy, creditors must be satisfied with the value of the firm as their payment, even if that value is less than the face value of their original debt.  The more a firm borrows, the less equity financing it requires.  With a relatively low investment in the firm, the default option becomes quite valuable.  If a firm invests in a risky project that turns out well, shareholders may enjoy a large positive gain.  But if the project fails, shareholders only lose their original investment in the firm.

13-4. A software development firm would face higher costs of financial distress than the hotel chain.  The main asset of the software development firm is the expertise of its programmers, an intangible asset.  The hotel chain’s assets are its hotel properties.  A lender can repossess and sell physical assets like hotels; it cannot repossess and sell human capital.  In distress, the software company’s programmers may jump ship and move to another, healthier software business, and the firm will lose even more in value as its human assets leave.

13-5. Managers of financially distressed firms will have incentive to gamble with bondholders’ money.  If little value will accrue to shareholders in the event of a liquidation, management, while still in control of the distressed company, may invest in highly risky projects (asset substitution) that have a small probability of a large payoff and a high probability of a zero or low payoff.  This may give shareholders a small probability of increasing their wealth at the expense of bondholders.  Shareholders also have little to no incentive to invest more equity into a failing company.  Management may pass up good, positive net present value projects if their only source of funding is new equity financing.

13-6. Indirect costs of bankruptcy are considered to be higher than direct costs.  Direct costs include management time, legal fees, and court costs.  Indirect costs include loss of firm value because of actions taken by the bankruptcy judge, management, customers or suppliers. For example, if the firm sells a product where a long-term warranty is important, customers may abandon the firm because they are afraid they will be unable to obtain future service on their product.  Suppliers might refuse to supply the firm on reasonable terms, making it impossible to continue business.  Managers or judges may make poor business decisions, for example, continuing a money-losing business model after it should have been shut down.

13-7. Empirical studies have confirmed that indirect bankruptcy costs may be very high.  Firms entering bankruptcy have lower sales in the years after filing than they were expected to have based on prebankruptcy growth rates.  This supports the conjectures that customers may be reluctant to deal with a failing firm.  Managers of bankrupt firms lose their jobs more frequently than do managers of nonbankrupt firms, and their pay decreases dramatically.  U.S. courts frequently deviate from absolute priority rules.  Bankruptcy costs are higher in the U.S., where the legal system tends to favor managers over creditors, than in other developed countries.  Bankruptcy reduces a firm’s debt levels less than might be expected, leaving many firms vulnerable to reentering bankruptcy at a later date.  Firms facing higher bankruptcy risk have less debt in their capital structures.  Companies with highly variable earnings use less debt; leverage ratios across industries are related to a company’s investment opportunities; and capital intensive industries with few growth options tend to be highly levered, while technology-based industries with many growth options have relatively little debt.  In addition, leverage ratios appear to be directly related to how easily a firm’s assets can pass through bankruptcy without losing value.

13-8. In general, U.S. bankruptcy laws tend to favor managers over creditors.  The old management remains in control and the company’s plan tends to have priority during a reorganization.  Most other Western countries strike a more even balance between creditor and debtor in bankruptcy.  Creditors in these countries have less concern that managers may expropriate their wealth during financial distress.  Creditors will be more willing to lend money at attractive rates.  Corporate managers in other countries have more reason to fear financial distress, since they are more likely to be quickly fired and replaced with a trustee.  This should encourage non-U.S. firms to use less debt financing than managers of similar U.S. companies.

13-9. External debt is a bonding mechanism for managers because they must work to ensure that the company has sufficient cash flow to meet interest and principal payments.  If not the firm could default and enter bankruptcy, an outcome that could be personally disastrous for the CEO.  The use of debt also reduces agency costs because for a firm to borrow, it must convince a lender that it is financially sound.  This has more validity that the firm’s simply declaring that they financially sound.  Restrictive covenants can be an agency cost to the firm if they prevent the firm from taking on desired positive net present value projects or otherwise sub-optimally constrict the firm’s operations.  Covenants can reduce agency costs because bondholders who are more confident the management won’t play games like asset substitution and underinvestment may offer the firm a lower coupon rate for providing debt financing.

13.10. The tradeoffs between agency costs and tax benefits are 1)increasing debt, increasing the tax shield, but also increasing agency costs or 2) decreasing debt, decreasing agency costs, but then reducing the tax shield benefit of debt.  Optimal capital structure is found by determining the best balance between the agency cost vs. the tax benefit.  Optimal capital structure is the debt ratio that provides a minimum weighted average cost of capital – the best combination of bankruptcy costs vs. the tax benefits of debt.  The firm is levering up until the point where the marginal tax benefit is equal to the marginal cost of more leverage.  The empirical evidence is mixed.  For example a firm with a high percentage of insider ownership would be expected to have less agency costs.  Studies found neither a positive or negative relationship between percentage of insiders and leverage.

13-11. The underlying premise of the pecking order is that firms use their easiest and least costly methods of financing first.  Firms will use internal funds first – there are no transactions costs associated with using these funds and they are readily available.  Then a firm will borrow money, then use hybrid security financing and finally new equity financing.  The model assumes dividends are “sticky,” in other words, firms maintain a steady dividend policy, rather than letting the dividend decrease if they have high investment needs and increase in years when they have low investment needs.  Firms like to maintain financial slack.  They do not want to issue new equity at a discount, which would transfer wealth from old shareholders to new shareholders.  They will want to maintain sufficient financial reserves so they will not be forced into the position of needing to issue new equity at the expense of existing shareholders.  Information asymmetries play a role in this – management knows more than the market knows about the company, and the market will draw conclusions about the value of the company based on management’s financing choices.  Issuing equity sends a signal that the stock is overvalued, since management would only wish to issue equity when the stock price is high and is expected to go lower in the future.

13-12. Firms want to signal good news with their choice of a financing policy.  Generally, leverage-increasing moves are considered to be good news.  The empirical evidence does not necessarily support this model.  Signaling models predict a positive relationship between profitability and leverage; in fact, an inverse relationship is found.  The signaling model predicts that companies with growth options and other intangible assets should use more debt than mature firms because growth companies have a more severe information asymmetry problem and a greater need to signal.  Again, the opposite occurs.  High quality firms use more leverage than low quality ones, but the differences in leverage are very small.

13-13. The pecking order and trade-off theories are somewhat supported by empirical evidence.  The following factors negatively impact firms’ debt levels: profitability, market to book ratios, earnings volatility, non-debt tax shields, managerial entrenchment, personal tax rate on equity income, and creditor power in bankruptcy.  Factors that generally meant more debt in a firm’s capital structure included: degree of regulation, size, asset tangibility, corporate income tax rate and state ownership.

13-14. Entrenched management teams prefer to use less debt financing.  This keeps management “safer” from bankruptcy risk.  When an unexpected event like a takeover attempt occurs, managers respond in a value-maximizing way by increasing debt and committing to distribute more cash flow to investors in the future.  Management teams subject to effective monitoring and market discipline use more debt financing.  A less entrenched management may feel more of a need to “bond” – to prove to shareholders that they are acting in the shareholders’ best interests.

13-15. This CFO is following a trade-off theory.  She wants to minimize bankruptcy risk by maintaining a high debt rating, yet still wants to employ enough debt financing to enjoy a tax shield.  The higher the bond rating, the less debt employed in the capital structure.  The CFO is trying to balance a “reasonable” amount of debt against a “reasonable” bankruptcy risk.

Solutions to End of Chapter Problems

	13-1.
	
	1985
	1990
	1993
	1995
	1996
	1997
	1998
	1999
	2000

	
	Business to Non-business filings
	.224
	.098
	.078
	.064
	.054
	.043
	.036
	.03
	.03

	
	Involuntary to voluntary filings
	.004
	.002
	.0015
	.0013
	.0011
	.0009
	.0006
	.0006
	.0006

	
	Chapter 11 to Ch. 7 + Ch. 13 filings
	.062
	.028
	.023
	.016
	.0125
	.0086
	.0068
	.0063
	.0079


13-2.

a. There is a trend toward more business bankruptcy filings and fewer nonbusiness bankruptcy filings over time.  This is false.  The opposite trend is true – more nonbusiness than business filings.

b. The total number of bankruptcies filed for and pending does not appear to be sensitive to business conditions, but instead has been increasing steadily over time.  This is true, based on the information in Table 13-1.

c. Reorganization filings represent a fairly constant percentage of total filings over time.  This is false.  Reorganization filings have been declining over time.

13-3.
If a firm is financially distressed and has excess cash that it does not need immediately for payments, it has the incentive to invest in very risky projects, projects that have low probabilities of high payoffs.

13-4.

a. Payoff for Project 1: $1,000,000 x 1.04 = $1,040,000

Payoff for Project 2: .4 x $1,600,000 + .6 x $400,000 = $880,000

If you were operating in the shareholders’ interests, project 2 would be accepted. It gives a higher potential payoff to shareholders if the project does well.  Project 1 has a sure, but lower return, but its payoff will accrue to bondholders, rather than shareholders.  This is spite of the fact that project 2 clearly has a negative NPV – it pays off only $880,000 and requires a $1 million investment.  Note that these are future payoffs – they need to be discounted at the appropriate cost of capital to determine NPV.

b. If the firm were unlevered, the firm would prefer project 1.  The payoff for project is 1 is higher than the payoff for project 2.  If the firm is unlevered all of the return will accrue to shareholders, since there are no bondholders.  An unlevered firm would reject project 2.

c. If the company were organized as a partnership rather than a corporation, then it would accept Project 1.  In partnerships, the owners do not have the option to default on the firm’s debt (i.e., they don’t have limited liability), leaving the firm’s assets in the hands of creditors.  Therefore, without the option to default, partners have no incentive to underinvest.  They will accept Project 1 because doing so reduces their expected losses when the firm goes bankrupt.

13-5.
Consider Project 1 first.  In either scenario, the payoff on the project is sufficient to repay bondholders in full, $11,000.  Bondholders earn their 10% return.  The expected payoff to shareholders is

0.5 x ($11,000 – $11,000) + 0.5 x ($13,000 – $11,000) = $1,000

Given that shareholders have to put up $1,000 to make this investment, their expected return is 0%.

Now consider Project 2.  If the project payoff is just $5,000, then that is all that bondholders will receive.  Therefore, bondholders will prefer project 1.  The expected payoff to bondholders is

0.5 x $5,000 + 0.5 x $11,000 = $8,000

Given that bondholders invest $10,000, their expected return is –20%.

The expected payoff to shareholders is

0.5 x $0 + 0.5 x ($20,000 – $11,000) = $4,500

Because shareholders invest just $1,000, their expected return is 350%.

13-6.

a. For existing shareholders to be indifferent, find the number of shares that will leave share value at its current $10:

Old value of firm = Number of old shares x price per share = 100,000 x $10 = $1,000,000

New value of firm = Old value of firm + new assets + NPV of project

$1,000,000 + $400,000 + $50,000 = $1,450,000

$1,450,000 = 10

100,000 + X

where X = the number of shares issued to leave current value at $10

X = 45,000 shares

$400,000 needed, divided by 45,000 shares = $8.89/share

At this price, current shareholders will be indifferent to accepting the new project.

b. If the old shareholders capture the full benefit of the project, they will have $50,000/100,000 = $.50 per share, a total of $10.50 per share.  If the firm issues shares at $10.50 per share, the following will occur:

$400,000/$10.50 = 38,095 new shares needed

New value of firm/total number of shares = $1,450,000/138,095 = $10.50

Just to get a firmer grip on this problem, suppose the firm issues new shares at $10, the market price at the time of the new issue.  This means selling 40,000 new shares.  Before making the investment, but after raising capital, the firm is worth $1,400,000.  Next, the firm takes the project and the firm value rises to $1,450,000 and the share price rises to $10.36.  Old shareholders and new shareholders both benefit from this transaction.  They both earn a $0.36 capital gain ($36,000 of which goes to old shareholders and $14,000 to new shareholders).

Contrast this with what happens in parts a and b of the problem.  When the firm sells shares at $8.89, only the new shareholders benefit, because they buy shares at $8.89, which are worth $10 as soon as the firm makes its investment.  Therefore, the new shareholders earn a gain of $1.11 per share.  Multiply that times 45,000 new shares sold, and you get about $50,000.  So, new shareholders capture the full value of the NPV.  When the firm sells shares at $10.50, only the old shareholders benefit.  The 10,000 existing shareholders each get a $0.50 capital gain which equals the full $50,000 project NPV.

13-7.

a. If you are operating the firm in shareholders’ best interests, you will not accept the project.  It will be better for the shareholders to default and leave the bondholders with a firm that is worth less than the value of their debt.  The additional $.5 million investment made by the shareholders to buy the inventory would be used to pay the bondholders’ $5 million debt.  This is an example of the underinvestment problem.  Shareholders will not invest further in a firm if that benefit will accrue to bondholders.

b. If the firm were unlevered, it would accept the project.  In this case, shareholders will receive the full benefit from the $.5 million savings, instead of its going to the bondholders.

c. If the firm were organized as a partnership, it would accept the project.  In this case, the partners do not have the option to default and walk away from the firm’s debt the way that shareholders of a corporation can.  Because the partners will have to come up with $1 million, repaying the debts and retaining control of the firm, they will rationally take advantage of the opportunity to purchase the materials at a discount. 

13-8.
Here are the results of the problem in chapter 12 involving Herculio Mining:

	
	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 ((C = 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

Now, assume the present value of bankruptcy costs is $10 million, as stated in problem 13-8.  These are simply subtracted from the total value of the firm:

Value of levered firm

= Value unlevered firm + PV tax shields – Present Value of bankruptcy costs

= $25,000,000 + $20,000,000 – $10,000,000 = $35,000,000

13-9)

a. For any given year, the expected value of bankruptcy costs will be equal to the probability of bankruptcy (p = 0.10) times the cost to the firm if bankruptcy occurs ($12,000,000), or $1,200,000 per year.  Since direct bankruptcy (B/R) costs are usually only incurred by unprofitable firms—that are not currently paying corporate income taxes—and since indirect B/R costs are things such as opportunity costs such as lost sales, loss of reputational capital and loss of key personnel, we will assume that all B/R costs are after-tax costs.  The present value of bankruptcy costs, PVBR , will then be equal to the sum of the stream of discounted expected annual bankruptcy costs, where the discount rate will be the industry required return (r = 0.125).  Since this stream is a perpetuity, PVBR will simply be the expected annual B/R costs divided by the discount rate:
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b. The overall value of the firm is computed using equation 13.1, where VU is the value of an unlevered firm (computed using equation 12.3), VL is the value of a levered firm, and PVTS equals the present value of debt tax shields.  Since there are, at present, no debt tax shields, we will simply compute firm value, V:

VL = V = VU + PVTS  – PVBR 
(Eq 13.1)

VU = 
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V = VU  – PVBR = $48,000,000 – $9,600,000 = $38,400,000

13-10.
Incorporating a personal tax rate on equity income into the valuation model of an unlevered firm presented in equation 12.3 yields:

VU =
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And the new value of the firm, V, taking account of bankruptcy costs as well, becomes:


V = VU  – PVBR = $36,000,000 – $9,600,000 = $26,400,000

13-11.
If Slash and Burn takes on debt, the firm can be valued as a levered firm using equation 13.1.  As in problem 13-9, the value of Slash and Burn as an unlevered firm computed using equation 12.3 will be $48,000,000 [NOI(1–TC) ( r] and the value of the firm with B/R costs will be VU minus PVBR.  A new present value of bankruptcy costs will need to be computed for each option, given the increased probability of encountering B/R under options 1 and 2 (p1 = 0.15 and p2 = 0.25) and the increased cost of B/R ($20,000,000) under option 2.  The present value of the tax shields, PVTS, will be given for each option by equation 12.4:
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(Eq 12.4)

Option 1
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VL = VU + PVTS  – PVBR
V = $48,000,000 + $8,000,000 – $14,400,000 = $41,600,000

Option 2
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VL = VU + PVTS  – PVBR
V = $48,000,000 + $12,000,000 – $40,000,000 = $20,000,000

13-12.
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