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Chapter 15

Capital structure: basic concepts

Capital budgeting dealt with the left-hand side of the balance sheet; capital structure will deal with the right-hand side of the balance sheet

V = b  + s = d + e

Changes in capital structure benefit the stockholders if and only if the value of the firm increases.

Modigliani and miller: proposition i (no taxes)
A firm cannot change the total value of its outstanding securities by changing the proportions of its capital structure.  The value of the firm is always the same under different capital structures.  No capital structure is any better or worse than any other capital structure for the firm's stockholders.  The value of the unlevered firm = the value of the levered firm (vl = vu). Mmi implies that rwacc is constant for a given firm regardless of the capital structure.  The firm's overall cost of capital cannot be reduced as debt is substituted for equity even though debt appears to be cheaper than equity.  The reason is that as the firm adds debt, the remaining equity becomes riskier.  As this risk rises, the cost of equity capital rises as well.  The increase in the cost of the remaining equity capital offsets the higher proportion of the firm financed by low-cost debt. Mm states that the two effects exactly offset each other so that both the value of the firm and the firm's overall cost of capital are not changed by leverage.

While mm suggests that a firm's capital structure is irrelevant and that its debt-equity ratios can be anything, in reality, most industries have debt-to -equity ratios that industry members follow.  Perhaps it is because the following assumptions are not included in mm.

Key assumptions: 

1. Individuals can borrow as cheaply as corporations

2. Taxes are ignored

3.  Bankruptcy costs and other agency costs are not considered

Modigliani and miller: proposition ii (no taxes)
The expected return on equity is positively related to leverage because the risk of equity increases with leverage.  Levered stockholders have better returns in good times than do unlevered stockholders but have worse returns in bad times. The required return on equity is linearly related to the firm's debt-to-equity ratio.

Modigliani and miller: with taxes

In the presence of corporate taxes, the firm's after-tax value is positively related to its debt (pre-tax value will not be affected).  Value is maximized for that capital structure that pays the least in taxes.  This is because, with corporate taxes taxes, a levered firm is able to generate extra cash flow (equal to its tax shield from debt) which goes to investors.  Debt leads to increased beta and r.

Chapter 16

Capital structure: limits to the use of debt

Mm theory has flaws.  It ignores bankruptcy and its attendant costs as well as personal taxes.

The personal tax rate on interest is higher than the effective personal tax rate on equity distributions.  Therefore, the personal tax penalties to bondholders tend to offset the tax benefits to debt at the corporate level.  

Debt provides tax benefits to the firm.  However, it puts pressure on the firm because interest and principal payments are obligations.  If these obligations are not met, the firm may face some sort of financial distress, including bankruptcy (where ownership of the firm's assets is legally transferred from the stockholders to be bondholders).  The possibility of bankruptcy has a negative effect on the value of the firm.  However, it is not the risk of bankruptcy itself that lowers value.  Rather, it is the costs associated with bankruptcy that lower value.  It is the stockholders who bear the future bankruptcy costs.  It should be noted that the same general result holds even if the firms only experiences financial distress and not bankruptcy due to these associate with lawyers, administration, and accounting as well as an impaired ability to conduct business.

Agency costs associated with debt (pp. 420-423)

When a firm has debt, conflicts of interest arise between stockholders and bondholders.  Stockholders are tempted to pursue one of three selfish strategies:

1.  Incentive to take large risk

2.  Incentive toward under investment -- an unlevered company always chooses project with positive net present value while the levered firm may not.

3.  Milking the property -- the stockholders may induce the company to pay extra dividends in times of financial distress, leaving less in the firm for the bondholders

Ways to reduce the cost of debt:

1.  Protective covenants (indenture) -- because the stockholders must pay higher interest rates as insurance against their own selfish strategies, they frequently make agreement with bondholders with the hope of lowering rates.  These agreements are called protective covenants.  Negative covenants limit or prohibit actions that the company may take (limit on dividends, prohibition against merging, selling assets, or the issuing of additional debt).  Positive covenants specified actions that the company agrees to take or conditions that the company must abide by (e.g. Maintain minimal level of working capital).  Protective covenants reduce the cost of bankruptcy ultimately increasing the value of the firm.

2.  Consolidation of debt -- one reason bankruptcy costs are so high is the different creditors fight with each other.  This can be alleviated through arrangements between bondholders.

Agency cost of equity

Issuing equity diminishes current stockholders ownership of company and may lead to shirking of responsibilities.  Management becomes more inclined to take perks.  If the new stockholders invest with their eyes open, they do not bear these agency costs.  Instead, it is the current owners who bear these costs.

In summary, there is a tension between the mm theory (with corporate taxes) which advocates maximum debt and the agency costs associated with debt.  The result is that most capital structures involve some debt but not enough debt to incur significant agency costs.  The optimal capital structure involves a trade-off between taxes and cost of debt.  There is no exact formula for this.

The change in the value of the firm when debt is substituted for equity = the tax shield of debt + the reduction in the agency cost of equity - the increase in the cost of financial distress (including the agency cost of debt)

Personal taxes and their effect on valuation

See equation in equation section

If the personal tax rate on ordinary income = personal tax rate on equity distributions, then the introduction of personal taxes does not affect our valuation formula.  However, if the personal tax rate on equity distributions is less than the personal tax rate of ordinary income, then the gain from leverage (e.g. The tax shield) is reduced.  Depending on the distribution of the personal tax rate of equity distributions and ordinary income, leverage may increase, decrease, or have no effect on firm value.  

Empirical observations of capital structures:

1.  Most corporations have low debt ratios

2.  Changes in financial levered affect firm value -- an increase in leverage leads to an increase in firm value

3.  Different industries have different capital structures

Four important factors in the final determination of target debt-equity ratio:

1.  Taxes -- if a company has and will continue to have taxable income, an increased reliance on debt will reduce taxes paid by the company and increase taxes paid by the bondholders.  If corporate tax rates are higher than bondholders tax rates, there is value from using debt.

2.  Types of assets -- if a firm has a large investment in land, buildings, and other tangible assets, it will have smaller costs of financial distress than a firm with a large investment in research and development.  Research in development typically has less resale value than land; thus, most of its value disappears in financial distress.

3.  Uncertainty of operating income -- firms was uncertain operating income have higher probability of experiencing financial distress even without debt.  Thus, these firms must finance mostly with equity.

4.  Pecking order and financial slack

Recapitalization -- changing the right-hand side of a firm's balance sheet

Levered recapitalization -- recapitalization which increases the firm's reliance on debt.  Usually involves repurchasing stock and new borrowing

Chapter 17

Valuation and capital budgeting for the levered firm

A project of all-equity firm might be rejected while the same project might be accepted for levered but otherwise identical firm.  This occurs because the cost of capital frequently decreases with leverage thereby turning some negative npv project into positive npv projects.

There are three approaches to valuation of a project or firm under leverage: the adjusted-present-value (apv), the flow-to-equity (fte), and the weighted-average-cost-of-capital (wacc).  See p. 462 for summary instructions.

For a firm with leverage, rs must be > ro.  Ro is > rwacc

Adjusted-present-value approach

Apv = npv + npvf

The adjusted present value approach states that the value of a project to the levered firm is equal to the value of a project to an unlevered firm plus the net present value of the financing side effects.  Uses unlevered cash flow and discounts these cash flows at the cost of capital for an unlevered (all-equity) firm (ro).  Adding the present value of the tax shield gives the value of the project under leverage.  The value of a project with leverage is greater than the value of a project without leverage.
There are for side effects:

1.  The tax subsidy to debt -- for perpetual debt, the value of the taxes subsidy is tcb (tc = corporate tax rate, b = value of the debt)

2.  The cost of issuing new securities -- compensation to investment bankers lowers the value of the project

3.  The cost of financial distress -- the possibility of financial distress and bankruptcy in particular arises with debt financing.  Financial distress imposes cost thereby lowering value.

4.  Subsidies to debt financing -- subsidy adds value

Flow-to-equity approach

This capital-budgeting approach states that the present value of a project = the levered cash flow from the project discounted at the cost of equity capital (rs).  See pp. 458 - 459 for instructions.  See equation page for calculating unlevered and levered cash flows.

Weighted-average-cost-of-capital method

When calculating the weight for debt and equity, use the market values of the debt and equity not their book values. This approach states that the present value of a project = the unlevered cash flow from the project discounted at the weighted average cost of capital (rwacc).  See equation page for calculating unlevered and levered cash flows.  

Comparing apv, fte, and wacc approaches
1.  Apv and wacc are different ways to determine the same value.  While apv adds a tax shield, wacc lowers the denominator below ro.  Both approaches yield a value above that of the unlevered project.

2. Both apv and wacc: the initial investment is subtracted out in the final step.  However, in the fte approach, only firm's contribution to the initial investment is subtracted out.  This occurs because under this approach only the future cash flows to the levered equity holders (levered cash flow) are included.

Suggested guidelines
1. Use wacc or fte if the firm's debt-to-equity ratio is constant over the life of the project.  Use apv if the project's level of debt is constant over the life of the project.  [if the risk of a project is constant throughout its life, it is plausible to assume that ro remains constant throughout the project's life.  If the debt-to-value ratio remains constant over the life of the project, then rs and rwacc will remain constant as well.  However, if the debt-to-value ratio periods from year two-year, both rs and rwacc vary from your two-year as well.  And, since the apv approach is based on the level of debt in each future period, when the debt level is uncertain, the apv approach is problematic.]  Generally, one should use wacc or fte adds most managers attempt to determine their debt-2-equity ratios.  In fact, wacc is the most widely used method in the real world by far.

Chapter 21

Options and corporate finance

Options are contractual arrangements giving the owner the right, but not the obligation, to buy or sell an asset at a fixed price anytime on or before a given date.  They have been traded on organized exchanges since 1973.  Almost every issue of corporate bonds and stocks has option features.
Exercising the option -- the act of buying or selling the underlying assets via the option contract

Exercised or strike price -- the fixed price in the option contract at which the holder can buy or sell the underlying assets

Expiration date -- the maturity date of the option after which the option is dead

American option -- may be exercised anytime up to and including the expiration date

European option -- can be exercised only on the expiration date

Call options

A call option is the most common type of option.  It gives the owner the right to buy the asset at the fixed price during a particular time period.  Usually, the option is on the stock or, to a lesser extent, bond.  Virtually all stock-option contracts specify that the exercise price and number of shares be in adjusted for stock splits and stock dividends.

An option on ibm stock team can be purchased on the chicago board options exchange.  Ibm does not issue (sell) call options on its common stock.  Instead, individual investors are the original buyers and sellers of call options on ibm common stock.
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Value of a call option at expiration

A call is in the money if the value of the stock at expiration is greater than the exercise price (st>x).  A call is out of the money or worth zero if the value of the stock at expiration is less than the exercise price (st<x).  The call can never have a negative value -- it is a limited-liability instrument.  All the holder can lose is the initial amount he paid for it.

Put options

A put option gives the holder the right to sell the stock for date fixed exercise price.  The put option is in the money if the stock price at expiration is less than the exercise price (st<x).  It is out of the money if the stock price is greater than the exercise price at expiration (st>x).




payoff on the expiration date




if st < x
if st > x


Call option

     0

  st - x


Put option

  x - st

      0

The call option is valuable whenever the stock price is above the exercise price and the put is valuable when the stock price is below the exercise price.

Selling options

An investor who sells or writes a call on common stock promises to deliver shares of it if required to do so by the call-option holder.  The seller of a call option obtains a cash payment from the holder (or buyer) at the time the option is bought.  If, at the expiration date, the price of the common stock is below the exercise price, the call option will not be exercised and the seller's liability is zero.  It, at expiration date, the price of the common stock is greater than the exercise price, the holder will exercise the call and the seller must give the holder shares of stock in exchange for the exercise price.  An investor who sells a put on common stock agrees to purchase shares of common stock if the put holder should so request.  



Combinations of options
The combination of buying a put and buying the underlying stock has the same shape as purchasing a call.  Therefore, a low-risk or offsetting strategy would be to buy the stock, buy the put, and sell the call.  This result in:

Put-call parity
Value of stock + value of put -value of call = present value of exercise price    s+p-c=pv(x)

The value of the call option depends on five factors: 
1. Exercise price - the higher in the exercise price, the lowers the value of a call option.  However, a call option' s value cannot be negative, no matter how high we set the exercise price.  

2.  Expiration date - the value of american call option must be at least as great as the value of an otherwise identical option with a short time to expiration.  A nine-month call has the same rights as a six-month call and also has an additional three months within which these rights can be exercised.

3.  Stock price - the higher the stock price, the more valuable call option.  The call price, however, does not increase linearly with the stock price.  The increase in the call price for a given change in the stock price is greater when the stock price is high than when the stock prices low.

4.  Risk-free interest rate - the higher the interest rates, the more valuable the call.  Buyers of calls do not pay the exercise price until they exercise the option, if they do so at all.  The delayed payment is more valuable when interest rates are high than when they are low.

5.  Variance of the stock - the greater the variability of the underlying asset, the more valuable call option.  If investors in the market are risk-averse, a rise in the variability to of the stock will decrease its market value; however, the opposite is true for options.

Factors determining put-option values

1.  The value of a put decreases as the stock price increases

2.  The value of a put with a high exercise price is greater than the value of an identical put with a low exercise price

3.  The higher the interest-rate, the lower the value of a put.  The ability to sell a stock at a fixed exercise price in the future is worth less if the present value of the exercise price is diminished by a high interest rate.

4.  The value of american put with a distant expiration date is greater than with an earlier expiration date

5.  Increasing volatility of the underlying asset increases the value of the put

The value of an option is not directly related to the probability that the stock price will go up or down.  The probability of the stock price's direction is already incorporated in the value of the stock and affects the value of the option by changing the value of the stock.

Factors affecting american option values
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Black-scholes option pricing formula

The premise behind this formula is that borrowing to finance a stock purchase duplicates the risk of a call.  Knowing the price of a stock already, one can determine the price of a call such that its return is identical to that of the stock-with-borrowing alternative.  The only parameter which needs to be estimated is the variance of return.  Investor's risk aversion does not affect value.  The expected return on the stock does not affect value -- investors with different assessments of the expected return will nevertheless agree on the call price because the call price depends on the stock price and that price already incorporate investors' divergent views.
Traders generally view u.s. Treasury bills as riskless so a current quote on these instruments can be used for the interest rate.

If one uses the black-scholes option pricing formula to estimate a call price that is greater than the actual price, one would consider the option underpriced and would buy the call.

Assumptions of the black-scholes model:

1.  There are no penalties for or restrictions on short selling

2.  Transaction costs and taxes are zero

3.  The option is european

4.  The stock pays no dividend

5.  The stock price is continuous -- there are no jumps

6.  The market operates continuously

7.  The short-term interest rate is known and constant

8.  The stock price is normally distributed
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Annuity formulae value annuity as of 1 period prior to 1st payment.  They assume 1st annuity payment occurs 1 period hence.  C = cash flow to be received 1 full period hence.  g = rate of growth.  Assumes r > g.
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