5. Debt as a Control Device for the Public Corporation
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5.1
Capital Structure and Firm Value

The public corporation is a traded (that is, exchange‑listed stock) corporation

Many public (traded) corporations have a dispersed shareholder structure
Adolph Berle and Gardiner Means, (1932, The Modern Corporation and Private Property, New York: Macmillan) performed an empirical study on the performance of U.S. public corporations in the early 20th century

These authors hypothesize that the public corporation suffers from a severe agency problem between the shareholders and management due to a “separation of ownership [on residual income rights] and control [over the assets]”
Dispersed share ownership disassociates legal entitlement to residual income from factual control over the corporation as no single shareholder has the potency (or the incentive) to exercise material control over the corporation.
Although Berle and Means have a solid argument when hypothesizing that the large dispersed corporation faces high agency costs, empirically, the corporation with dispersed ownership is not as prevalent as they assumed it would be in the 20th century (and beyond)
An empirical study by Gary Gorton and Frank Schmid (2000, “Universal Banking and the Performance of German Firms,” Journal of Financial Economics, Vol. 58, 29‑80) shows that, of the 250 largest German traded corporations, more than 80 percent have a shareholder that controls at least 25 percent of the voting stock.  At the same time, more than 25 percent of these corporations have a shareholder that holds at least 75 percent of the votes.

The Modigliani-Miller (MM) Theorem

The traditional view on the capital structure of the firm rests on the Modigliani-Miller Theorem

In a stylized fashion, the term “capital structure” refers to the firm’s leverage [American English] or gearing [British English]

Frequently, the firm’s leverage is gauged by its debt‑to‑equity ratio or its ratio of debt to total claims on assets (total claims on assets are the sum of debt and equity).

The MM Theorem states that the capital structure is irrelevant to the value of the firm
Note that the (market) value of the firm is the value of its total claims on assets (i.e., debt and equity).

The MM Theorem rests on the supposition that any financial transaction undertaken by the firm can be replicated by the investor at the same cost, or hedged (offset) by the investor at zero cost

Consequently, capital markets do not reward the firm for changes to the capital structure

For instance, if the firm leverages up (by issuing corporate bonds) and the investor dislikes this, the investor can sell some of the firm’s shares and invest the proceeds in the bonds issued by the firm (hedging strategy)

Similarly, if the investor wants to leverage up, she can issue bonds herself and use the proceeds from this bond issue to purchase shares in the firm (replication strategy).

Further assumptions of the MM Theorem:

No market imperfections (e.g., taxes)

No costs of financial distress.

Although the MM Theorem is theoretically sound, frequently, it is not an adequate description of reality
There are taxes

Note that, in Germany, the nominal marginal tax rates on debt and equity are approximately equal to each other
Dividend payments on equity are taxed at the firm level

Interest payments on debt are tax‑deductible at the firm level—yet, these payments are taxed as income at the level of the bond holder
It is a common fallacy to think that debt is tax‑preferred simply because interest payments on debt are tax‑deductible at the firm level
What matter to the investor is the after‑tax return and, hence, the income tax at the level of the personal investors needs to be taken in to account.

There are transactions costs

Investors cannot replicate the financial transactions of the firm at the same costs the firm can execute them, and investors cannot hedge the financial decisions of the firm free of costs

For instance, foreign direct investment of U.S. corporations in developing countries with no stock markets, stock markets with thin trading or extensive insider trading (as is the case in many developing countries) or capital controls (e.g., China) may help the U.S. investor diversify.

There are costs of financial distress
There are costs of bankruptcy

Legal costs

Costs of renegotiation of financial claims (held by workers, bond holders, shareholders, suppliers, customers, and the government)

Inefficient liquidation

For many assets, in particular for intangible assets, the user value exceeds the liquidation value

Firms with high fractions of intangible assets in total assets typically prefer low leverage.

There are other costs of financial distress

All else equal, the incentives of workers, customers, and suppliers to invest in relation-specific assets decreases with an increase in the firm’s default probability

Underinvestment (ex-ante inefficiency).

In financial distress…

…situations of risk-shifting might arise, in which equity holders might undertake negative NPV projects (ex‑post inefficiency)

…situations of debt overhang might arise, in which equity holders deny financing of positive NPV projects (ex‑ante inefficiency).

See insert “Debt Overhang and Risk-shifting in Financial Distress” below.

Modern theory of capital structure

Debt as a control device

Debt affords the equity holders leverage when negotiating with labor

See case study “Codetermination.”

Debt disciplines management

Short-term debt forces early liquidation of projects that turn south
See section “Short-term Debt and Liquidation.”

Long-term debt prevents over-expansion

See section “Long-term Debt and Over-Expansion.”

Debt forces the firm to pay out cash (thus preventing management from squandering cash on negative‑NPV projects)

See section “Debt as a Solution to the Free Cash Flow Problem.”

Managerial compensation is deficient in aligning management’s actions with the shareholders’ interests

Executive compensation increases with firm size

Firm size typically does not enter the compensation contract explicitly, but implicitly

Increasing executive compensation with firm size is efficient, because this puts the best people where they can add most value

The problem of the link between managerial remuneration and firm size is that it might be advantageous for management to grow in spite of its potentially detrimental effect on firm performance

The gain in compensation due to over-investment (pursuit of negative‑NPV projects) might outweigh the loss in compensation as caused by a decline in firm performance

Performance-based compensation contracts offer only limited protection against over-investment, e.g., value-reducing mergers and acquisitions.

There are private benefits from being in control

Management might enjoy “benefits from being in control”
The benefits from being in control are likely to grow with firm size.

Note that private control benefits add to social welfare (as benefits do in general)

The creation of private control benefits is frequently at the expense of the social value of the firm (its stock market valuation)

The costs of creating control benefits (often for a single person, the CEO) often exceed these benefits by a wide margin

This is when private control benefits are inefficient

Pet projects (e.g., Ferdinand Piëch of Volkswagen AG acquiring Rolls-Royce Motor Cars, Bugatti Automobiles SAS, and developing the Phaeton luxury car).

Insert:
Debt Overhang and Risk-shifting in Financial Distress

In financial distress, there are marked conflicts of interest between shareholders and bond holders
Note that strip financing is a way of overcoming conflicts of interest of shareholders and bond holders

With strip financing, all investors hold debt and equity in the same proportion

Note that this does not imply that all investors hold the same fraction of capital in the firm.

In the following analysis of financial distress, we assume that shareholders and bond holders are disjunct sets

This assumption makes the conflicts of interest between shareholders and bond holders most pronounced.

The option-theoretic interpretation of the firm is a useful tool for analyzing the shareholders’ and bond holders’ interests in the firm

This option‑theoretic approach rests on the put-call parity (for European-style options)

Consider the following two investment strategies
Strategy 1:

Buy a stock at 
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Buy a (European-style) put option on the stock with a strike price of 
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The stock is the underlying asset.

Strategy 2:

Buy a (European-style) call option on the stock (of strike price and expiration date equal to the put under strategy 1)

Invest the PV of the strike price at the risk-free rate.

In the following, we show that, independent of the stock price at the options’ expiration date, the investment strategies generate the same amount of wealth for the investor

Scenario 1: The stock trades at 
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Wealth with strategy 1 is 
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 (The investor does not exercise the put)

Wealth with strategy 2 is 
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 (The investor exercises the call and finances the strike price with the maturing risk‑free investment)

Scenario 2: The stock trades at 
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Wealth with strategy 1 is 
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 (The investor exercises the put)

Wealth with strategy 2 is 
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 (The investor does not exercise the call and receives 
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 from the maturing risk‑free investment).

If two investment strategies leave the investor with the same wealth in any possible state of nature, such strategies must be of equal value:

Value of call + PV of exercise price = value of put + share price

The relation is called the “put-call parity” (for European-style options).

The option-theoretic interpretation of the firm offers two perspectives of the shareholder‑bond holder relation

First perspective

When a (heretofore all-equity financed) firm takes on debt (e.g., issues bonds, takes out a bank loan)…

…the equity holders sell a risk-free bond (zero default probability)

…the bond holders write a put option to the shareholders that allows the shareholders to walk away from the debt at maturity (limited liability of shareholders)

The strike price of the put is the promised repayment at maturity

Note that we conceptually separate the value of the bond into a certain (i.e., risk-free) repayment and the right to default on the repayment.

(We assume that the bonds are not callable.  Not callable means that the firm cannot repurchase the bonds before maturity at pre‑specified conditions.)

Thus we can write:

Bond value = PV of promised repayment – value of the put

Note that the firm’s assets are the underlying asset of the put option

The PV of the promised debt repayment is arrived at by discounting with the risk-free rate
(The promised payment is risk-free, as the risk all bundled up in the put option.)

Second perspective

Based on the above pricing formula for the value of the bonds, we can derive a second pricing formula for the bonds from the put‑call parity:

Bond value = value of the firm’s assets – value of the call

The equation illustrates the second perspective, which states that, when a (heretofore all-equity financed) firm takes on debt…

…the equity holders sell the asset (the firm) at the borrowed amount to the debt holders

…the debt holders write a call option to the shareholders

The strike price of the call is the promised debt repayment

By making the promised payment, the shareholders get the assets (the firm) back.

Consequently, the value of the firm’s stock equals the value of a call option on the firm
The bond holders “own” the firm (the underlying asset), but the shareholders have the right “to call” it by paying down the debt at the maturity date.

Consider a firm with the following balance sheets in terms of book and market values, respectively:

	Book value
	

	Net working capital
	…
	  $50
	Bonds
	

	Fixed assets
	…
	  $50
	Common stock
	

	Total assets
	$100
	$100
	Total claims on assets
	


	Market value
	

	Net working capital
	…
	$25
	Bonds
	

	Fixed assets
	…
	  $5
	Common stock
	

	Total assets
	$30
	$30
	Total claims on assets
	


If the firm’s debt matured today, the shareholders would walk away and leave the firm to the bond holders (i.e., the firm would go into bankruptcy)

The market value of the firm’s assets falls short of the promised debt repayment (the strike price, which equals the book value of the bonds)

The shareholder’s call option on the firm’s assets is out of the money
The shareholder’s put option on the firm’s assets is in the money.

We assume that the debt will mature one year from now, which keeps the firm alive for the time being

Note that, if the debt matured today, the market value of the common stock would be zero (the call option would be worthless)

The call option has time value, because…

…good states of nature might occur (a streak of good luck), generating high payoffs to the firm’s assets in place (the ongoing projects)

…new, risky investment opportunities might come up that offer high payoffs in the good outcomes.

The fact that the call option is currently out of the money indicates that the odds of high payoffs to the ongoing projects are long.

Risk-shifting

Let us assume that the firm’s assets are all cash, and that the following investment opportunity, which is the only project available, comes up:

$30 of fixed investment today pay off one year from now:

$60 with probability 0.1
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 with probability 0.9

The project’s NPV is negative (at any nonnegative discount rate 
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)

We assume that the project’s NPV equals 
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 (which presumes a discount factor of 
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).

The shareholders, who are the party in control, undertake the project because this improves the chances that their call option will be in the money in one year’s time

Without the project, the shareholders will walk away with nothing, for certain

Note that, in the absence of inflation, cash is a safe asset.

With the project undertaken, there is a chance that the market value of the firm’s assets will exceed the promised debt repayment at the date of maturity

Consequently, the shareholders are better off with the project than without

The value of the equity holders’ call option (the firm’s stock value) is higher with the project than without the project
Note that, without the project, the firm will default with certainty, which means that, without the project, the value of the firm’s stock is zero

Although the project benefits the shareholders, it harms the bond holders

Because the project has a (negative) NPV of 
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, the bond holders lose more than the shareholders gain
Without the project, the bond holders will receive $30 in one year’s time, with certainty

With the project, there is a 10 percent chance that they will receive $50 (the promised repayment), and a 90 percent chance that they will receive $10 ($30-$20), which implies an expected value of $14.

Consequently, with the project started, the balance sheet in market value terms will assume the following dollar numbers:

	Market value
	

	Assets
	$20
	$<20
	Bonds
	

	
	
	  $>0
	Common stock
	

	Total assets
	$20
	  $20
	Total claims on assets
	


By comparison, without the project, the firm’s balance sheet (in market values terms) would look as follows:

	Market value
	

	Assets
	$30
	$30
	Bonds
	

	
	
	  $0
	Common stock
	

	Total assets
	$30
	$30
	Total claims on assets
	


The bond holders are worse off with the project than without, because the shareholders shift risk to the bond holders
Note that this risk-shifting is more than pure redistribution of wealth
Because the project has negative NPV, there is a net loss to society (ex‑post inefficiency).

The bond holders might anticipate the nature of the shareholders’ incentives in such times of distress and, consequently, deny financing to firms that are at risk of going into financial distress (ex-ante inefficiency)

One way to avoid these costs of financial distress is to implement covenants, which restrict the opportunity set of the shareholders.

The risk-shifting example illustrates a general conflict of interest between debt holders and equity holders, known as the asset substitution problem (Michael Jensen and William Meckling, 1976, “Theory of the Firm: Managerial Behavior, Agency Costs, and Ownership Structure,” Journal of Financial Economics 3, 305-360)

In general, the value of a call increases with the volatility in the price of the underlying asset, all else equal

The more volatile the price of the underlying asset is, the more likely the call option will be in the money and, consequently, the more valuable the call option is

This means that, if shareholders can choose between two mutually exclusive investment projects of the same NPV (i.e., the same value added), then they go for the one that leaves the firm with the higher total risk
The riskier the firm is, the higher the probability mass in the upper and lower tails of the payoff density distribution

The shareholders take exclusive advantage of the good outcomes (beyond a certain payoff level), whereas the bond holders share into the bad outcomes.

Debt overhang (“Überschuldung”)

Assume that the firm’s ongoing projects are risky

In good states of nature, the payoffs suffice to avoid bankruptcy.

Assume that the firm has no cash on hand, and that the following investment opportunity–which is the only project available–comes up:

The project requires $5 of fixed investment today

The project’s NPV equals $10, which increases the expected value of the firm’s payoffs

The new project’s payoffs are negatively correlated with the payoffs of the firm’s portfolio of ongoing projects

Thus, the new project reduces the variance of the firm’s payoffs.

The new project has two effects on the default probability of the firm

The expected value of the firm’s payoffs increases, which, for any given variance of payoffs, increases the probability of survival

As assumed, the variance of the firm’s payoffs decreases, which, for itself, decreases the probability of survival.

Assume that, if the shareholders did not undertake the project, the firm’s balance sheet (in market values terms) would look as follows:

	Market value
	

	Assets
	$30
	$27
	Bonds
	

	
	
	 $3
	Common stock
	

	Total assets
	$30
	$30
	Total claims on assets
	


There is no hope of another project coming up, but there is a chance that the current project’s risky payoff will help avoid bankruptcy, which prevents the stock price from dropping to zero.

Now assume that the firm issues new shares at an amount of $5 to the current shareholders to finance the project

If the variance-reducing effect is sufficiently strong compared with the increase in the expected value of payoffs, the balance sheet will assume the following numbers in market value terms:

	Market value
	

	Assets
	$45
	>$37
	Bonds
	

	
	
	<$8
	Common stock
	

	Total assets
	$45
	  $45
	Total claims on assets
	


Note that, despite the positive NPV project, the market value of the assets of $45 still falls short of the promised debt repayment of $50.

On balance, the value of the call option might increase by more than the $5 injected by the shareholders, by the same amount, or by less

If the value of the call increases by less than $15 (the equity injected plus the new project’s NPV), the value of the shareholders’ put option decreases, which means that the market value of the bonds increases
If the value of the call increases by less than $5 (i.e., by less than the capital injected), then the equity holders will not finance the new project (ex‑ante inefficiency).

5.2
Short-term Debt and Liquidation

Model assumptions

There are two periods

All equity is outside equity, i.e., management (M) does not own stock

All investors are small, i.e., they perceive themselves as “not pivotal”

Because of the multitude of debt holders, debt contracts cannot be renegotiated.

Strip financing

This assumption implies that there are no conflicts of interest between shareholders and debt holders.

There is no time preference

Hence, there is no discounting of future cash flows.

Management maximizes assets under control (as a measure of firm size)

Symmetric distribution of information

In contrast to the entrepreneurial firm (see chapter “Debt Financing of the Entrepreneurial Firm”), management cannot hide the project payoffs 
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The project payoffs are observable and verifiable.

There is long-term debt and short-term debt

Short-term debt might be issued at 
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 or 
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, and is to be paid down after one period
Long-term debt is issued at 
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 and is to be paid down at 
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Long-term debt becomes feasible, because the time-
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 project payoff 
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 is observable and verifiable, and the debt contract is assumed to be enforceable in court.

(Short-term) Debt issued at 
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 is (assumed to be) junior debt, whereas all other debt is senior
In terms of the seniority of the claim, junior debt is between equity and senior debt

Senior debt claims supersede junior debt claims, which supersede equity.

Issuing junior debt is (assumed to be) at management’s discretion.
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There is no investment opportunity at 
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, i.e., there is no productive use for internally generated funds

For simplicity, we assume that there is no partial liquidation

If management cannot make the promised debt repayment at 
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, the project will be liquidated in full.
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in place

(if no liquidation at 
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liquidation value 
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capital structure
liquidate?
zero liquidation value
(senior debt)
issue junior debt?

is being determined

We distinguish the cases of certainty and uncertainty

In the case of uncertainty…

…
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 become known at 
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…all parties have identical expectations about 
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…all parties are risk-neutral.

Management’s situation
There is no project for M to invest in at 
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Consequently, maximizing total assets is confined to preventing liquidation.

Thrust of the model

The investors impose a debt constraint on the firm in order to force M to liquidate projects of negative continuation value
Investors use short-term (senior) debt (issued at 
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) to force efficient liquidation.

Efficient outcome:
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(Liquidate project!)

The going concern value falls short of the liquidation value, i.e., the NPV of continuation is negative.
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(Continue project!)

The NPV of continuation is non‑negative.

Payoff to investors
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(Remember strip-financing.)

Management behavior

Case 1: 
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M pays out 
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 in the firm (as cash), and continues on with the project

Total payoff to investors: 
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Case 2: 
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Subcase 1: 
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At 
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 by issuing junior debt, and makes the payment 
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At 
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, M pays 
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Total payoff to investors: 
[image: image56.wmf]R

y

y

=

+

1

2


Payments to investors

Holders of senior debt receive 
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Holders of junior debt receive 
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Shareholders receive 
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Subcase 2: 
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The firm’s debt capacity constraint is binding
M cannot raise 
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 to avoid liquidation, because 
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 does not suffice to pay down the junior debt and make the promised senior debt repayment 
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Total payoff to investors: 
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Payments to investors

Debt holders receive 
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There are two sources of possible ex-post inefficiency

Type-1 error: Inefficient liquidation

Assume the case 
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“No liquidation” is the efficient outcome, because of 
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Type-2 error: Inefficient continuation

Assume the case 
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“Liquidation” is the efficient outcome, because of 
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For 
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 in junior debt and continue on with the project.

Optimal capital structure

Choose the capital structure that maximizes firm value:
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The case of certainty
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(Liquidate project!)

Set 
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(Continue on with project!)

Set 
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, and the efficient outcome will materialize.

The case of uncertainty
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Case 1: 
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M is unable to borrow (at 
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) and will thus have to liquidate.

Case 2: 
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Set 
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M does not have to make a payment at 
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Case 3: 
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In state A, “continuation” is the efficient outcome, whereas in state B, the project should be liquidated

Subcase 1: 
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The efficient outcome materializes
In state B, the firm hits the debt capacity constraint

In state A, M issues junior debt at the amount 
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As in subcase 1, the efficient outcome materializes
In state B, the firm hits the debt capacity constraint

In state A, M is able to make the payment 
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Subcase 3: 
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There is no first-best solution

To induce continuation in state A, the following capital structure must be chosen: 
[image: image94.wmf]p

p

y

y

1

2

1

A

2

A

+

£

+


With this capital structure, the firm’s debt capacity constraint will not be binding in state B, and inefficient continuation will result (type‑2 error).

To induce liquidation in state B, the following capital structure must be chosen: 
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With this capital structure, the firm’s debt capacity constraint will be binding in state A, and inefficient liquidation will result (type‑1 error).

In such a situation, choose the capital structure that maximizes the net present value of continuation (NPV):
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(liquidation never occurs)

For 
[image: image99.wmf]NPV

0

£

, set 
[image: image100.wmf]p

y

y

1

1

B

2

B

>

+


(liquidation always occurs).

5.3
Long-term Debt and Over-Expansion

We continue on with the model from the previous section, while maintaining the assumption that, at 
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We assume that, with probability 1, 
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, i.e., the investors have no incentive to force M into liquidating at 
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We add to the previous model the assumption that, at 
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An (exogenous) amount 
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We assume that, with probability 1, 
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 means that M has to issue junior debt to build the asset

The new project cannot be financed solely by retained earnings, 
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, as generated by the assets in place.

The assets of the new project have zero liquidation value at 
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We assume that there is no project financing, i.e., all financial claims are written against the firm as a whole
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Note that, because M maximizes total assets (without having preferences for either project), M has no incentive to liquidate the assets in place at 
[image: image126.wmf]t

1

 in favor of the new project

Thrust of the model

Investors prevent M from overinvesting (investing in negative‑NPV projects)—they do this by means of imposing a debt constraint on the firm

To isolate the effects of long-term debt, 
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, we do not allow for short‑term debt, 
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In the subsequent section “Debt as a Solution to the Free Cash Flow Problem,” we introduce short‑term debt into the model.

The maximum amount of what M can borrow (by issuing junior debt) at 
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Debt capacity constraint
M will invest if (and only if) M can borrow a sufficient amount (by issuing junior debt) to build the asset:
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There are two sources of possible ex-ante inefficiency

Type‑1 error: Overinvestment

M invests despite 
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, because the debt capacity constraint is not binding.

Type‑2 error: Underinvestment

M does not invest despite 
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, because the debt capacity constraint is binding.

Optimal capital structure

Choose the amount of long-term debt that maximizes firm value:
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Case of uncertainty
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Case 1: 
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 by issuing junior debt

M invests, which brings about the efficient outcome.

Case 2: 
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M is unable to invest, which generates the efficient outcome.

Case 3: 
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In state A, investment is the efficient outcome, whereas in state B the project should not be undertaken

Subcase 1: 
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The efficient outcome results

In state B, the firm hits the debt capacity constraint

In state A, M issues junior debt at the amount 
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Subcase 2: 
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There is no first-best solution

To induce investment in state A, the following amount of long‑term debt must be chosen: 
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With this capital structure, the firm’s debt capacity constraint will not be binding in state B, and inefficient investment will result (type‑1 error).

To induce M not to invest in state B, the following amount of long-term debt must be chosen: 
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With this capital structure, the firm’s debt capacity constraint will be binding in state A, and underinvestment will result (type‑2 error).

In such a case, choose the capital structure that maximizes the net present value of investment (NPV):


[image: image153.wmf]NPV

(

)

(

)

A

A

A

B

B

B

=

-

+

-

p

p

r

i

r

i


For 
[image: image154.wmf]NPV

0

>

, set 
[image: image155.wmf]p

2

0

=

 (investment always occurs)

For 
[image: image156.wmf]NPV

0

£

, set 
[image: image157.wmf]p

y

y

r

i

2

1

B

2

B

B

B

>

+

+

-

 (investment never occurs).

5.4
Debt as a Solution to the Free Cash Flow Problem
The model relates to Michael Jensen’s Free Cash Flow Hypothesis, which postulates that management tends to squander earnings on negative NPV projects rather than paying them out

We continue on with the model from the previous section, while maintaining the assumption that, at 
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, there are assets in place with payoffs 
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We still assume that, with probability 1, 
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, i.e., the investors have no incentive to force M into liquidating at 
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For the new project on hand at 
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, we assume that M can invest any amount 
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We maintain the assumption that there is no project financing, i.e., all financial claims are written against the firm as a whole.

Note that, because M maximizes total assets, M will invest the maximum amount possible in the new project, given the assets in place

Remember that M has no preferences for either project (the assets in place and the new project), i.e., M has no incentive to liquidate the assets in place at 
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 in favor of the new project.

Thrust of the model

As in the previous section, investors prevent M from overinvesting (investing in negative NPV projects)—they do this by means of imposing a debt constraint on the firm

Unlike in the previous section, we allow for both long‑term debt, 
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There is also short‑term debt, which is issued at 
[image: image171.wmf]t

1

 and is junior.

Optimal capital structure

Chose the amounts of short-term and long-term debt that maximize firm value:
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The case of certainty
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M can invest 
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M can borrow (by issuing junior debt) at max 
[image: image175.wmf]y

y

p

p

1

2

1

2

(

)

+

-

+

 (debt capacity constraint)

Consequently, the maximum of what M can invest, reads 
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Case 2: 
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, M can avoid liquidation by borrowing the amount 
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, M cannot avoid liquidation, which implies that M cannot invest in the new project.

In conclusion, choose the capital structure such that M has to pay out the cash on hand at 
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, the efficient outcome materializes.

The case of uncertainty


[image: image186.wmf]p

pp

ì

ï

=

í

ï

º-

î

AAAA

12

12

BBBBA

12

(,,)with prob.               

(,,)

(,,) with prob. 1  

yyL

yyL

yyL


Case 1: 
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, the efficient outcome arises
There is no free cash flow, and there is no liquidation.

Case 2: 
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Subcase 1: 
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The efficient outcome materializes

In state A, M pays out 
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 and finances the rest of 
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In state B, M is able to make the payment 
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 out of current earnings.

There is no free cash flow, and there is no liquidation.

Subcase 2: 
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There is no first‑best solution

If the investors in state A want to avoid slack and want to avoid liquidation, they have to choose 
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With this capital structure, in state B, the firm’s debt capacity constraint is binding and there arises inefficient liquidation (type‑1 error)

Expected value of the payoff to investors when slack is avoided (but liquidation occurs, should state B materialize)
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There are two ways of avoiding liquidation in state B

Choose 
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In state A, M squanders 
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, which is the maximum amount of what M can raise after settling its debt obligation 
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In state B, M is able to avoid liquidation by borrowing (issuing junior debt at) the amount 
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In conclusion, the expected value of the payoff to investors with this capital structure equals
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In state A, the debt capacity constraint is binding, but M has 
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 of free cash flow, which M will squander

In state B, M is able to make the 
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 payment (i.e., avoid liquidation), and there is no free cash flow

In conclusion, the expected value of the payoff to investors with this capital structure equals
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Capital structure (1) is to be preferable to capital structure (2) if (and only if)
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In conclusion (subcase 2), choose the capital structure that maximizes the expected value of the payoff to the investors:
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