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DETERMINANTS OF CAPITAL STRUCTURE

We will consider the following key factors that are important to managers in determining a firm’s capital structure.  

· Taxes

· Business Risk and Financial Distress Costs

· Agency Costs of Debt and Equity

· Asymmetric Information and Timing

TAXES

Corporate Taxes – Interest payments to the corporation’s lenders (the return for providing debt capital) are tax deductible to the corporation, and they avoid the corporate tax.  In contrast, the earnings provided to equity are subject to the corporate tax.  The corporate income tax favors the use of debt relative to equity.

Taxes on Investors  (“Personal Taxes”)  – For most investors (stockholders and lenders), the tax rate on interest income is subject to a higher tax than the tax rate on equity income.  The exception is the stockholder that is a C-corporation; dividends paid to a C-corporation by another C-corporation are taxed at a very low rate. For most investors (not including C-corporation), the personal income tax favors the use of equity relative to debt. 
The Interaction of Corporate and Investor Taxes

Investors in the firm may be equity investors or lenders.  A dollar of operating income (income before interest and taxes) is paid to equity or to debt (lenders).   If a dollar of operating income goes to equity, it is first taxed at the corporate tax rate (
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), and then is taxed at the shareholder’s personal tax rate on equity income (
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For example, if 
[image: image6.wmf]c

T

 = .30, and 
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 = .20, $100 of operating income is first taxed at the corporate level, leaving $70 ((1 ( 
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) $100 = $70), and then the $70 is taxed at the personal level, leaving $56 ((1 ( 
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) $70 = $56).  Keep in mind that 
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 depends on whether the income of the firm is paid out as a dividend, is paid out through a share repurchase, or is retained in the corporation.  For a given group of shareholders, 
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 is generally highest if the income is distributed as a dividend, lower if used for a share repurchase, and smallest kept within the firm.  

If a dollar of operating income goes to pay debt interest, it escapes the corporate tax (since it is tax deductible to the corporation), but it is taxed at the lender’s tax rate (ordinary tax rate 
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Using (1) and (2), the gain in after-tax returns to investors (stockholders and lenders) combined due to shifting a dollar of operating income from equity to debt (“Gain”) is equal to: 

 Gain = 
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By (3), Gain > 0 if (1 ( 
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). Therefore, if taxes were the only consideration in setting capital structure, and the goal were to adopt the financial structure than maximizes the total after-tax return to investors ( and therefore maximizes firm value and equity value), we would have the following rule:

     Increase debt relative to equity if (1 ( 
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     Decrease debt relative to equity if (1 ( 
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     Debt and equity are in proper balance if (1 ( 
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Rearranging the terms in (4a) – (4c) we find that:

     Increase debt relative to equity if 
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     Decrease debt relative to equity if 
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     Debt and equity are in proper balance if 
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A publicly traded company is unlikely to know the effective 
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 of the marginal shareholders and lenders of the firm.  However, it is clear from relations (5a) – (5c) that, for any particular 
[image: image42.wmf]p

T

 and 
[image: image43.wmf]pE

T

, the higher is 
[image: image44.wmf]c

T

 the more likely is it that (4a) and (5a) will hold and that an increase in [debt/equity] reduces corporate and investor taxes combine, and therefore provides greater after-tax returns and value for investors.  

Example: Suppose that, for the marginal investors in equity and debt, 
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 include all income taxes, domestic and foreign).  Then, in relations (5a) – (5c), [
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] = 20%.  Therefore, using (5a) – (5c):

     Increase debt relative to equity if 
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     Decrease debt relative to equity if 
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     Debt and equity are in proper balance if 
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 = 20%                                                               (6c)

If the firm is expected to maintain an annual taxable income high enough to cause 
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 > 20%, borrowing reduces taxes (company and investor taxes combined) and increases firm, and equity, value.  On the other hand, if the firm is expected to have a small or negative taxable income resulting in 
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 < 20%, using equity rather than debt financing reduces taxes and increases firm, and equity, value.  Only if 
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 = 20% will the debt-equity ratio be a matter of indifference from a tax standpoint.                                                         

HETEROGENEOUS TAX RATES

The above discussion seems to say that, once we know the firm’s tax rate, we can decide (using (5a), (5b) and (5c)) what the firm’s debt-to-equity ratio should be.  But, it is not as simple as that.   First, issues other than taxes should be taken into account when determining the firm’s capital structure.  We have to incorporate financial distress costs, underlying firm business risk, timing, etc. into the decision.  Second, even if taxes were the only consideration, the right-hand sides of (5a), (5b) and (5c) depend on who owns the firm’s debt and equity.  This is because tax rates vary over lenders and stockholders.   Both 
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 can vary from zero to over 40 percent.  

So, what can we conclude?  Three important implications for financial managers are these:

· For any C-corporation (virtually every public company and many privately held companies), only those with relatively high corporate tax rates should liberally employ (from a tax standpoint) debt financing.  If 
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 is low for a particular company, the interest rate paid on its debt is likely to render debt an imprudent choice of financing from a tax perspective.  For such a firm, the rationale for employing leverage will have to be found elsewhere.  Those firms with a high 
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 have a comparative advantage is providing the market with debt securities (i.e., in borrowing); it those company that will supply the market with the debt since it is cheaper from an after-tax cost perspective for such company to incur debt.  The companies with a low (or zero) 
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 should use a preponderance of equity, since they get little or no tax advantage from debt even though they pay the same market interest rates as high tax bracket firms that do. 

· For a privately held C-corporation, the owners (and their tax positions) are known.  If they are in similar tax positions, the right-hand-side of (5a), (5b) and (5c) can be computed and the tax consequences (corporate and private) can be determined.  In this case, (5a) – (5c) can be used to assess the tax consequences of a particular capital structure.

· For companies that are not structured as C-corporations (most privately held businesses), there is no corporate tax (i.e., in effect 
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 = 0) and the income of the company is taxable at the personal level whether it is paid out to shareholders or retained in the business.   In this case, (4a), (4b) and (4c) imply that (set 
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Increase debt relative to equity if 
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Decrease debt relative to equity if 
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Debt and equity are in proper balance if 
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The above equations are informative if the firm’s owners have similar tax positions.  If the owners are in high tax brackets, it is tax advantageous to employ a generous measure of debt.  If they are in low tax brackets, equity is likely to be superior from a tax perspective.  

BUSINESS RISK AND FINANCIAL DISTRESS COSTS

Consider two all-equity public companies, Placid Corporation and Firebrand Technologies.  Each firm has a market value of $1 billion.  Placid’s market value is expected (mean of probability distribution) to grow at 10 per year with very little risk.  Firebrand also has an expected annual growth rate of 10 percent, but there is a great deal of risk, i.e., the growth rate could be very high or very low.  Each firm is considering the issuance $600 million in bonds to fund its investments; the investments are expansions of existing operations, and therefore the risk profiles of the two companies will remain about the same as they were before the bond issues.  

Under the above scenario, Firebrand would likely have the lower Standard & Poor’s debt rating, and pay the higher interest rate.  Firebrand is more likely to default and enders need a higher promised interest rate in adjust for the added risk.  Whether Firebrand should have a lower debt-to-equity ratio depends on whether default imposes additional costs on the firm beyond those that produced the default in the first place.  Let’s explore this a little further.

FINANCIAL DISTRESS AND FINANCIAL DISTRESS COSTS

Financial distress is the inability to service debts as scheduled.  Poor business performance combined with financial distress can produce additional costs that would not accompany the poor performance were it not for the use of debt.  That is, a failure to service the debt can magnify the inability to serve the debt (a snowball effect).  For convenience, we will refer to two types of financial distress costs, direct and indirect.  

Direct financial distress costs – expenses in dealing with the financial distress

· Legal services

· Accounting services

· Investment bank fees

· Lenders’ time and firm management time

Indirect financial distress costs - other damage from financial distress

· Asymmetric Information and Information Signaling: Financial distress can be a signal to the firm’s various stakeholders that the company is performing poorly (a condition already known to management).  This public revelation can lead to:

Loss of Customers: Customers may begin to doubt the company’s future ability to honor warranties, replace spare parts, etc., or its ability to meet financial commitments (e.g., a bank or insurance company).More Stringent Terms Offered by Suppliers: Suppliers may refuse to extend trade credit, or they may curtail supply in times of excess demand.  

Loss of Employees: Employees, upon the onset of the company’s financial distress, have an increased concern about the firm’s condition and resign.

Fewer Financing: Opportunities: Sources of financing may withdraw actual or potential support because of the firm’s financial distress.     

· Bad Management Decisions: Management’s effectiveness may decline (and operations stalled) because it is distracted by disputes with creditors.  An example is the high-technology research oriented firm for which delays and research disruptions can cause the loss of a first mover advantage.

· Diminished Shareholder and Management Incentive to Optimize for the Firm: Shareholders’ have less incentive to maintain effective firm management because the company might have to be surrendered to creditors.  Managerial personnel may be less motivated, or be inclined to seek other employment, because creditors may assume control of the firm and institute a change of management.  The diminished shareholder and management incentive effect increases significantly as a firm nears bankrupcty.

Some firms are subject to only small financial distress costs.  Companies with liquidation values close to going concern value (such as a real estate holding company) will typically see, at most, only a modest decline in asset value (and going concern value) from default.   Lenders simply foreclose and take ownership of the assets.  

When a firm increases its debt/equity ratio (for any given asset base), it raises the probability of financial distress and bankruptcy.  This can reduce firm value if the financial distress produces any of the above listed consequences.  The example below illustrates this point.  

IF FINANCIAL DISTRESS COSTS ARE NEGLIGIBLE

If financial distress costs are zero, firm value is unaffected by an increase in bankruptcy risk due to higher leverage.  We will use an example to explain this result.  Let now be referred to as time 0, and let one year from now be referred to as time 1.  Time 0 firm value is signified as 
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 = time 0 market value of firm’s equity, and 
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 = time 0 market value of the firm’s outstanding debt.  

Assume a particular firm that can either be unlevered (in which case we will refer to it as “firm U”) or levered (“firm L”).  To become a levered firm, it will borrow $100 now at a promised interest rate of 10 percent.  At time 1, when the debt matures, the firm will owe $110.  In Exhibits 1 and 2, there are two equally probable states of the world at time 1, state x and state y.  Time 1 firm value will be $200 in state x and $100 in state y.  Since there cannot be bankruptcy without debt, shareholders of firm U continue to own the firm in both states x and y.

Firm L owes $110 at time 1.  In state x, total firm value is $200, the debt is fully repaid, and the shareholders retain shares worth $90.  In state y, total firm value is only $100; there is therefore default on the debt, and the lender take over ownership of L.  

Notice that the total payoff to all investors (equity and lenders) is $200 in state x and $100 in state y for both U and L.  The difference is that, with L, the claims against the time 1 firm value are divided between debt and equity.  Since the total time 1 payoff is the same for U and L, the firm must have the same total value (debt + equity) whether it is levered for not.  That can be shown using the Modigliani-Miller proof.  

Exhibit 1. Unlevered Firm (cannot go bankrupt since no debt)

	
	Prob.
	Time 1 Firm

Value (
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	Time 1 Equity

Value (
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	State x
	.5
	$200
	$200

	State y
	.5
	$100
	$100

	Expected amount
	
	$150
	$150


Exhibit 2. Levered Firm (bankruptcy in state y with financial distress costs = $0)

	
	Prob.
	Time 1 Firm

Value (
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	Owed to Lender

at Time 1
	Time 1 Debt

Value (
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	Time 1 Equity

Value (
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	State x
	.5
	$200
	$110
	$110
	$90

	State y
	.5
	$100
	$110
	$100
	0

	Expected amount
	
	$150
	
	$105
	$45


Notice that the lender’s expected time 1 payoff is $105 (= .5($110) + .5($100)), implying that the lender has an expected rate of return of 5 percent on the $100 loan that was made at time 0.

IF FINANCIAL DISTRESS COSTS ARE SIGNIFICANT  

If financial distress costs are positive, firm value (
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) will be reduced by the present value of expected financial distress costs.  Expected financial distress costs either remain the same or increase as the firm increases its proportion of debt financing.  Financial distress costs bias against the use of debt.  To see this, suppose that financial distress will produce added time 1 costs of $10 (legal expenses, loss of profits due to departure of customers and key employees, etc.).  The $10 of financial distress costs incurred by the firm reduces the time 1 value of the firm (
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) by $10 if the firm suffers financial distress.  

If the firm is unlevered (U), it is in the same situation in a world of financial distress costs as in a world of no financial distress costs since an unlevered firm cannot suffer financial distress.  Exhibit 1 therefore continues to apply.  

If the firm is levered, we see from Exhibit 3 (which differs from Exhibit 2) that the $10 of financial distress costs in state y reduces what the lender will receive in state y from $100 to $90.   A lender will anticipate state y and set a promised interest rate on the loan that implies the lender’s target expected interest rate on the loan.  The lender’s forecast that time 1 firm value 
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 will be $200 in state x and $90 in state y.  To earn an expected rate of return of 5% on the $100 time 0 loan, the promised time 1 payment to the lender (interest + principal) must be $120, that is, the promised interest rate must be 20 percent.   That is:
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The $120 in the above equation is the $100 of principal plus interest of $20 (where promised interest rate = 20%).  .   
Exhibit 3. Levered Firm (bankruptcy in state y with financial distress costs = $0)

	
	Prob.
	Time 1 Firm

Value (
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	Owed to Lender

at Time 1
	Time 1 Debt

Value (
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	Time 1 Equity

Value (
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	State x
	.5
	$200
	$120
	$120
	$80

	State y
	.5
	$90*
	$120
	$90
	0

	Exp. Payoff
	
	$145
	
	$105
	$40


* Firm L’s value in state y is $10 less than the $100 in Exhibit 2 because of the $10 of financial distress

   costs incurred in state y. 

Notice that the entire expected cost of financial distress is borne by the shareholders.  The reason is that the lender takes the costs of financial distress into account is establishing the promised interest rate.  So, the lender passes on to the shareholders any costs.  

The value of the firm is reduced by the present value of the financial distress costs.  Therefore, we have the following relationship:
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and:
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We can conclude the following:

· Increased reliance on debt does not reduce the value of the firm (value of debt plus equity) unless financial distress costs are positive (and assuming no other debt-induced disadvantage of debt, such as agency costs discussed below).  If creditors can immediately take over the firm and provide (or hire) effective new management, the default does not itself impair the firm’s value (the value would be the same if it were all equity financed). It simply shifts risk from the equity to the debt; the value of the firm is unaffected.  With negligible financial distress costs, there is no financial distress basis for avoiding debt financing.     

· The expected cost of financial distress depends on the probability of financial distress, and the magnitude of the associated financial distress costs. The probability of financial distress  increases with the firm’s underlying business risk and with the level of debt.  Firm value and equity value are reduced by the present value of the expected cost of financial distress.  This value loss is borne by shareholders, not lenders.   With significant financial distress costs, there is a financial distress basis for avoiding debt financing. 

AGENCY COSTS

Agency costs arise from a principal-agent relationship.  Agency costs of debt occur in the relationship between the firm’s lenders (the principal) and the coalition of management and stockholders (the agent).   Agency costs of equity emerge from the relationship between stockholders (the principal) and management (the agent).  Agency costs are wealth losses due to the costs of enforcing the contract between the principal and agent, or to the failure of the agent to honor the contract.

Agency Costs of Debt  The agency costs of debt discourage the use of debt financing. If the company has, or could issue risky debt, it might take actions that increase shareholder wealth but reduce the value of the firm and the wealth of existing bondholders. Here are three situations that can  give rise to this.

I. The company may reject a positive NPV project because much of the benefit goes to bondholders and the present value for stockholders is negative.

II. The company may accept a negative NPV project that may produce large gains for stockholders (if the project succeeds) but large losses for existing bondholders (if the project fails).  In effect, the shareholders are gambling with the bondholders’ money.   

III. Shareholders may withdraw funds from the firm, through dividends or share repurchases, and thereby reduces the value of outstanding debt (since the firm has less to collateralize the debt). Shareholders benefit and bondholders are injured.

The loss of wealth due to I or II is an agency cost.  The costs of establishing and enforcing contracts that are meant to limit I, II and III are also agency costs.   

An illustration of the first two situations is provided in the Appendix.  Shareholders ultimately lose by engaging in the above strategies because lenders anticipate these situations and charge a higher interest rate to compensate them for their expected future losses.  It is in the interest of shareholders to commit (in the lending agreement) to rejecting I, II and III.  Most debt contracts contain provisions mean to prevent I, II and III. Unfortunately, such contracts cannot be fully enforced.    

AGENCY COSTS OF EQUITY The agency costs of equity discourage the use of equity financing.  The misuse of firm cash surpluses by management is the infraction at issue here.  Managers prefer to lead bigger companies because the typically paid higher executive salaries, offer bigger percs, etc.. This biases managers in favor of retaining surplus cash in the corporation (or investing the cash in negative NPV projects) rather than the distributing the cash through dividends or share repurchases.  A high debt-to-equity ratio reduces this bias because surplus cash flow is reduced by debt interest and principal payments.  

Asymmetric Information and Timing

Timing can favor debt or equity financing.  Timing refers to factoring into the debt/equity financing decision management’s superior understanding of the firm.  Management generally knows more about the company that do outsiders.  A possible implication is that management should be more inclined to use equity financing the greater the extent to which management believe that the firm’s stock is overpriced; and management should be more inclined to use debt financing the greater the extent to which management believe that the firm’s debt is overpriced (i.e., the more optimistic is the market about the firm’s debt default risk relative to management’s view of the debt’s default risk).

The market knows that management will follow the above timing strategy.  When a company issues equity, it is interpreted by the market as a signal that management believes that the stock is overpriced.  The price of the firm’s equity therefore falls when the firm issues new equity.  This idea also applies to the company’s debt, but to a lesser extent than with equity (the market generally believes that it has a more accurate view of the debt’s intrinsic value).  But, there is still a valid timing strategy here.   Management should predict how the market will respond to an equity or debt offering and then use the forecasted post-issuance price to decide whether to issue debt and/or equity.  Suppose that the current market price of the equity is $100, the intrinsic value of equity after the issuance of new stock is $75 (in the view of management), and the market will set the price of the stock at $85 if the firm issues new equity of a particular amount.  Then issuing the stock is still advantageous (post-issuance stock price = $85 > $75 = intrinsic value).  It would not be advantageous if the intrinsic value were $90 however ((post-issuance stock price = $85 < $90 = intrinsic value).  A similar analysis applies to debt.  The appropriate strategy is to offer the security (debt or equity) that produces the greatest difference between post-issuance market value and intrinsic value.  

SUMMARY OF FACTORS

Factors that Influence the Debt -Equity Decision

	FACTOR
	FAVORS

	Corporate Taxes
	Debt

	Personal Taxes
	Usually Equity

	Financial Distress Costs
	Equity

	Agency Costs of Debt 
	Equity

	Agency Cost of Equity 
	Debt

	Asymmetric Information - Timing
	Debt or Equity


APPENDIX – AGENCY COSTS OF DEBT

REJECTING POSITIVE NPV INVESTMENTS

A firm now (at time 0) has debt outstanding that will come due at time 1; the interest and principal due at time 1 is $110.  The firm is evaluating Project Y (see Table 1).  The investment will occur at time 0 and will pay off only at time 1.  Project Y costs $80 and will be financed with equity funds. If the investment is not made the firm will pay an $80 dividend at time 0; if the investment is made, the $80 time 0 dividend will not be paid. 

There are two states of the world at time 1, state a and state b, each with probability .5.  If Project Y is not adopted, firm value 
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= $50 in state a and 
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 = $250 in state b.  Project Y’s time 1 payoff (total cash flow 
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 =  $390 (= $250 + $140) in state b.  Project Y’s expected 
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 = [.5($70) + .5($140]) = $105.   Since the project cost $80, and 
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= $105, the IRR of Project Y is 31.25% (=$105/$80 ( 1).  For any WACC less than 31.25%, the NPV of Project Y is positive and the project is acceptable.  

At time 1, creditors are paid before shareholders receive anything.  If Project Y is not adopted, equity value 
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= $0 in state a (all of the $50 of 
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 $250 ( $110).  If Project Y is adopted, 
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 = $10 in state a ($10 

 $120 ( $110) and 
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= $280 in state b ($280 

 $390 ( $110).  Project Y’s time 1 equity cash flow 
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 is therefore $10 in state a ($10 = $10 ( $0) and is $140 in state b ($140 = $280 ( $140). The expected equity cash flow from Project Y = 
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= .5($10) + .5($140) = $75.  From an equity cash flow standpoint, the internal rate of return on Project Y is ( 6.25% (( 6.25% = ($75 ( $80)/$80). The net present value of the equity cash flow from Project Y is negative for any equity cost of capital (any 
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). 


The Project Y is attractive from a total cash flow standpoint for any WACC < 31.25 percent, but is unattractive from an equity cash flow standpoint regardless of the equity cost of capital 
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.  There is a conflict between the total cash flow and equity cash flow perspectives because some of the benefit from Project Y goes to the creditors (in state a creditors are $60 better of if Project Y is adopted), whereas all of the $80 cost of Project Y is absorbed by shareholders.  Although the $105 expected total payoff to shareholders and creditors combined from Project Y (expected time 1 incremental total cash flow from Project Y = $105) justifies Project Y's $80 initial cost, the $75 expected payoff to shareholders alone does not justify the $80 cost (recall that shareholders pay the entire $80 cost).

ACCEPTING NEGATIVE NPV INVESTMENTS

Now suppose that the same firm is considering Project Z in Table 2.  If Project Z is not adopted, as before firm value 
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= $50 in state a and 
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 = $250 in state b.  Project Z’s time 1 payoff (total cash flow 
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) is ( $40 in state a and $190 in state b; therefore, if Project Z is adopted, 
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 = $10 (= $50 ( $40) in state a and 
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 =  $440 (= $250 + $190) in state b.  Project Z’s expected 
[image: image120.wmf]Z

1

TCF

 is 
[image: image121.wmf]Z

1

TCF

 = [.5 (( $40) + .5($190]) = $75.   Since the project cost $80, and 
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 = $75, the IRR of Project Z is ( 6.25% (= $75/$80 ( 1).  For any WACC, the NPV of Project Z is negative and the project is unacceptable.  

At time 1, creditors are paid before shareholders receive anything.  As before, if Project Z is not adopted, equity value 
[image: image123.wmf]1

E

= $0 in state a and 
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 = $140 in state b. If Project Z is adopted, 
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 = $0 in state a (all of 
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 goes to creditors) and 
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= $330 in state b ($330 

 $440 ( $110).  Project Z’s time 1 equity cash flow 
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 is therefore $0 in state a ($0 = $0 ( $0) and 
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= $190 in state b ($190 = $330 ( $140). The expected equity cash flow from Project Z = 
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= .5($0) + .5($190) = $95.  From an equity cash flow standpoint, the internal rate of return on Project Z is 18.75%  (18.75% = ($95 ( $80)/$80). The net present value of the equity cash flow from Project Z is positive for any equity cost of capital (any 
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) less than 18.75%.



Project Z is unattractive from a total cash flow standpoint but is attractive from an equity cash flow standpoint as long as 
[image: image132.wmf]E
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 < 18.75%. The conflict between the total cash flow and equity cash flow approaches arises because some of potential loss from Project Z is absorbed by creditors (in state a creditors are $40 worse off if Project Z is adopted), whereas all of the benefit of Project Z is received by shareholders.  Although the $75 expected total payoff to shareholders and creditors combined (expected incremental total cash flow from Project Z) fails to justify the $80 project cost, the $95 expected payoff to shareholders does justify the $80 cost (which is incurred by shareholders).

TABLE 1.  Project Y

	
	
	Time 1 state of the world

	
	
	state a
	state b

	[1a] 
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 if do not adopt Project Y
	  $50
	$250

	[1b] 
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 if adopt Project Y
	$120
	$390

	Total Cash Flow from Project Y (
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	$70
	$140

	
	
	
	

	
	
	
	

	
	
	Time 1 state of the world

	
	
	state a
	state b

	If Do Not Adopt Project Y:
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	  $50
	$250

	Amount owed
	$110
	$110

	Payment to creditors
	  $50
	$110

	[2a] Equity value 
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	$140

	
	
	
	

	If Adopt Project Y:
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	$120
	$390

	Amount owed
	$110
	$110

	Payment to creditors
	$110
	$110

	[2b] Equity value 
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	  $10
	$280

	
	
	
	

	Equity Cash Flow from Project Y (
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 = [2b] ( [2a]): 
	 $10
	$140


aEquity value at time 1 cannot be negative due to corporate limited liability.  Therefore, if X1 is less than the amount owed on the debt, equity value is zero.

Total Cash Flow Approach:
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= .5($70) + .5($140) = $105

Total Cash Flow IRR = ($105/$80) ( 1 = 31.25% 

Project Y has a positive total cash flow NPV for WACC < 31.25%.

Equity Cash Flow Approach:
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= .5($10) + .5($140) = $75

Equity Cash Flow IRR = ($75/$80) ( 1 = ( 6.25% 

Project Y has a negative equity NPV for any equity cost of capital (
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TABLE 2.  Project Z

	
	
	Time 1 state of the world

	
	
	state a
	state b

	[1a] 
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 if do not adopt Project Z
	$50
	$250

	[1b] 
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 if adopt Project Z
	$10
	$440

	Total Cash Flow from Project Z (
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	      ( $40
	$190

	
	
	
	

	
	
	
	

	
	
	Time 1 state of the world

	
	 
	state a
	state b

	If Do Not Adopt Project Z:
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	  $50
	$250

	Amount owed
	$110
	$110

	Payment to creditors
	  $50
	$110

	[2a] Equity value 
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	   $0
	$140

	
	
	
	

	If Adopt Project Z:
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	$10
	$440

	Amount owed
	$110
	$110

	Payment to creditors
	$10
	$110

	[2b] Equity value 
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	  $0
	$330

	
	
	
	

	Equity Cash Flow from Project Z (
[image: image151.wmf]Z

ECF
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) = [2b] ( [2a]): 
	 $0
	$190


aFirm equity cash flow at time 1 cannot be negative due to corporate limited liability.  Therefore, if X1 is less than the amount owed on the debt, equity cash flow is zero.

Total Cash Flow Approach:
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= .5(( $40) + .5($190) = $75

Total Cash Flow IRR = ($75/$80) ( 1 = ( 6.25%
Project Z has a negative total cash flow NPV for any WACC.

Equity Cash Flow Approach:
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= .5($0) + .5($190) = $95

Equity Cash Flow IRR = ($95/$80) ( 1 = 18.75% 

Project Z has a positive equity NPV for any equity cost of capital (
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) less than 18.75%.
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