CORPORATE FINANCE:

AN INTRODUCTORY COURSE

DISCUSSION NOTES

MODULE #14

CAPITAL STRUCTURE: PART I

I.
An Initial Perspective:
As a business student, one of the features that I liked about finance was the specification of an unambiguous objective function for managerial decisions -- The goal of financial decision-making is to take actions that maximize the wealth of shareholders.  Nothing wishy-washy here! 

The criterion for making the capital structure decision continues in this framework of wealth maximization.  How do we design the capital structure, or the right-hand side of a firm’s balance sheet, to maximize shareholder wealth?  This discussion begins our journey to answer this question.

The firm's menu of different financing choices is bewildering, even to finance professionals and professors.  Therefore, we will keep this discussion relatively simple.  We will categorize the firm's choice of capital structure as the choice between generic debt and equity.  In the notation used by many texts, we will use B to represent bonds (debt) and S to represent stock (equity).  However, many texts and applications use D and E to represent these securities.  In lecture I will use both notations to help you become comfortable with either presentation.

II.
The Capital Structure Decision in Perfect Capital Markets (PCM):
As in other areas of economics, financial economics begins most investigations of a topic by assuming the most simple of all environments, environments "pure" of contaminating "real world" factors.  In this context, we will begin by assuming Perfect Capital Markets (PCM) to address the question of how the choice of capital structures affects shareholder wealth.
  Once we have answered the question in this environment, we will begin relaxing our PCM assumptions, one-by-one, to see how the "real world" existence of market imperfections influences our capital structure choice.  

We will conclude that if it were not for market imperfections, shareholders would be totally indifferent to the managers' decisions about capital structure, i.e., one capital structure would be just as good as another.  To put it a slightly different way, no capital structure would increase shareholder wealth relative to another capital structure.

Why do we begin with the unrealistic world of PCM?  As we will discover, market imperfections are so complicated that if we threw them all into a capital structure model at once we would become hopelessly confused.  Accordingly, we relax the assumptions and add imperfections one at a time to get "cleaner" picture of what imperfections might "cause" capital structure to matter (i.e., impact shareholder wealth) in what way.

While we will relax most of our assumptions about PCM, we will not relax two additional assumptions:

· The firm will make all real investment decisions using the NPV Rule, i.e., take all projects that have positive NPV's, and

· The firm will hold its dividend policy constant, i.e., do not change the dividend policy of the firm as a function of the capital structure decision.

At this point in the course, you should be comfortable with the fact that managers can increase shareholder wealth by taking positive NPV projects.  While the evidence is much less compelling, we will later learn that it is possible that managers may be able to influence shareholder wealth by their choice of dividend policies.  Accordingly, to separately examine the influence of capital structure on shareholder wealth, we will hold these other two decisions constant.

In our simplified model of capital structure, the value of the unlevered (all equity financed) firm, Vu, is simply the market value of the firm's equity, or

VU = S, where

S is the aggregate value of the equity, or the price per share of common stock times the number of shares of common stock outstanding.  Correspondingly, the value of the levered firm, VL is the market value of the firm’s debt plus the market value of its equity, or

VL = B + S, where

B is the aggregate value of the debt, or the price of each bond times the number of bonds outstanding; and S is defined as above.

Again, our goal as financial managers is to maximize shareholder wealth.  While we will not mathematically prove that maximizing shareholder wealth is equivalent to maximizing firm value, this conclusion holds under the assumptions we maintain.

Maximizing firm value also will maximize shareholder wealth.
  

Under these conditions, the financial manager strives to choose the capital structure that maximizes firm value.  

Since all firms must have some equity, i.e., some residual owners must exist
, the real question is whether by adding debt we can design a capital structure so that VL > VU, or the value of the firm if it were levered is greater than the firm’s value is when it is unlevered.
Also if we can get this inequality to hold, what is the optimal amount of debt to add, i.e., the amount of debt that will maximize VL?

Modigliani and Miller:
Without doubt, the most famous names in corporate finance are Franco Modigliani (MIT) and Merton Miller (University of Chicago).  These financial economists, often referred to as M&M, have published several seminal academic papers together; and both have won the Nobel Prize in Economics (1988 and 1990, respectively).  Part of the reason for their winning this prestigious award was because of their work in the area of capital structure theory.

Under the assumptions given above, specifically PCM, M&M prove that the choice of capital structure is irrelevant, i.e., changes in capital structure will not change firm value or the wealth of the shareholders.  Why is this result important?  Not because it is a good description of the world.  Rather because it allows us to concentrate on those market imperfections, if any, that influence the impact of capital structure on shareholder wealth.  Various market imperfections differentially impact firm value.  Accordingly, depending upon their susceptibility to market imperfections, different firms will choose dissimilar capital structures.  However, we are getting ahead of ourselves.  Let us first prove that under PCM the capital structure decision is irrelevant.

Capital Structure Irrelevance Under PCM:
To simplify the algebra, let us assume that a firm's Earnings Before Interest and Tax (EBIT) equal cash flow.  Further, for mathematical convenience, let us assume that EBIT is perpetual.  Finally, assume that the firm's investment in assets equals its depreciation expense each year. This reinvestment rate is presumed sufficient to generate the perpetual EBIT.
  Let:

VU     = market value of an unlevered firm, VU = S,

VL     = the market value of the levered firm, VL = B + S,

B       = the market value of the firm's bonds 

(the number of bonds times the market price of each bond),

S       = the market value of the firm's stock

(the number of shares times the market price of each share),

rB      = the required return on the firm's bonds, the cost of debt,

rU      = the required return of the firms shares if the firm is unlevered, an all-equity firm,

rS      = the required return on the firms shares if the firm has leverage, the cost of equity,

rWACC = the Weighted Average Cost of Capital (WACC)
, and

EBIT = the perpetual operating cash flow.  

As we discussed before, the WACC (or rWACC), is the required portfolio return for the firm’s financial securities, or, in our world of PCM (in particular, no taxes), 

rwacc = B/(B + S)*rB + (S/(B + S)*rS.

Example:
Let us assume PCM and an all-equity firm with 100 shares outstanding, each valued at $10.

VU = S = (100)($10) = $1,000

Now, assume the firm decides to add debt to its capital structure by selling $500 worth of bonds and repurchasing shares worth $500 (we hold the total capitalization constant sot that we don’t change the left-hand side of the balance sheet).  If the stock price does not change, how many shares can be retired?  $500/$10 = 50 shares retired; 50 shares remain outstanding.  The new value of the levered firm is

VL = B + S = $500 + (50)($10) = $500 + $500 = $1,000.

Under these conditions, VU = VL.  As a shareholder would you care if the firm changed its capital structure?  No!  If you sold shares back to the firm you received $10 per share.  If you did not sell, your shares are worth $10. Either way, your wealth has not changed.  

But, many believe that by adding leverage the value of the firm will increase!
  In this case, suppose that when the firm announced that it was adding $500 worth of debt to its capital structure and retiring equity worth $500 that the share price increased to $12.50. Note that any share price change will serve our example just as well.

In this case, $500/$12.50 = 40 shares would be retired.  60 shares would still be outstanding.

VL = B + S = $500 + (60)($12.50) = $500 + $750 = $1,250.

In this case, VL > VU.

Would the shareholders be happy?  Of course!  Regardless of whether they sold their shares back to the firm or retained their shares, they would be $2.50 per share better off.

Let us think about the above example.  Has the firm done anything to the asset side of its balance sheet in this financial transaction?  No!  The assets remain unchanged.  Therefore, the operating cash flows generated by the assets remain the same.  The business risk of the firm (the risk of the operating cash flows) remains the same.  Therefore, what could be the source of the value increase?

This increase in shareholder wealth should leave you a little uneasy!  It seems too easy!  Can changing the capital structure of the firm create an increase in shareholder wealth?  At the time M&M were studying capital structure, most academics and financial managers believed firm value could be enhanced with the addition of some “judicious” amounts of leverage.

M&M did not buy the story that in perfect capital markets firms can increase their value by adding leverage!  In order for the firm value and share price to increase, an economic rationale must exist.  They could not identify an economic rationale.  Accordingly, M&M did not believe that the share price would increase.
  

If they are correct, the result is M&M's famous Proposition I, or VL = VU.  See Exhibit I.
     

Proposition I says that a firm's value is independent of its debt/equity ratio. 

To prove their claim, ask this question.  What would you do if you observed two firms with identical EBIT's and business risk selling for two prices, VU = $1,000 and VL = $1,250?  You could buy either firm in its entirety and be entitled to the entire operating cash flow.  To buy the unlevered firm, you would buy all of the stock.  To buy the levered firm, you would buy all of the bonds and all of the stock.  Assume the EBIT of the two firms was $150 per year in perpetuity.  What would be your returns in the two firms?

rU  = the return on the unlevered firm = $150/$1,000 = 0.15, or 15%.

rWACC = the return on the levered firm = $150/$1,250 = 0.12, or 12%.

Which return would you prefer?  Remember, the business risk of the two firms is equal.  But, what about the financial risk?

Recall in our example you bought all of the debt and all of the equity of the levered firm.  Effectively, you unlevered this firm in your personal portfolio.  Therefore, the financial risk is equal for the two transactions described in the above example.

If this situation of VL > VU existed, an arbitrage opportunity exists.  The same EBIT with the same risk is selling at two different prices.  Buy low and sell high!  Investors would be selling stock in the levered firm to get the higher return available from owning the unlevered firm.  This buying/selling pressure would drive the firm values back to 

VU = VL.  (This implies that the stock price in our example cannot change.)

In a much more rigorous fashion, M&M proved this result.  Despite the screams of protest from people that wanted to believe a levered firm was more valuable, given their assumptions M&M's logic has withstood the test of time, constant attack, and been shown to be robust to many extensions beyond their original simple framework.  Beyond dogmatic fervor it is not clear why people wanted to disprove the result so much.  This is just an extension of the zero profit competitive equilibrium from economics in a friction free market.
The Cost of Capital:
Let’s reconsider the above example.  We illustrated that VU = VL for all ranges of leverage, or all possible Debt/Equity ratios.  The value of the unlevered firm is determined by

VU = EBIT/rU,,
where, rU (or rA) is the cost of equity for the unlevered firm.  Remember, for the unlevered firm, no interest (I) is paid.  Similarly, in a PCM there are no taxes.  The valued of the levered firm is determined by

 
VL = EBIT/rWACC, 


where rwacc is the overall cost of capital, or the WACC.

Since VU = VL and EBIT = EBIT, what is the relationship between rU  and rWACC?  They must be equal!  See Exhibit II.

Therefore, the fact that VU = VL implies that rU  = rWACC.

The Cost of Equity:
Again, recall, the equation for rU or rWACC, or

rWACC = rU = B/(B+S)*rB + (S/(B+S)*rS
Solving this equation for rS we find

rS = rU  + (rU   - rB)*(B/S).       M&M Proposition II.

This relation between rS and B/S, or the Debt/Equity ratio, is M&M Proposition II.  The cost of equity, rS, is an increasing function of the amount of leverage in a firm's capital structure.

Does this relation make sense?  As financial leverage increases, the equity becomes riskier.  Remember, debtholders have priority to the firm's operating cash flows.  Accordingly, the more debt in the firm’s capital structure, the greater financial risk equity holders bear.

Given PCM, which includes zero bankruptcy costs, we can take the cost of debt, rB, to be invariant to the Debt/Equity ratio.  If the firm misses an interest payment, the debtholders can costlessly take control of the firm and given the assumptions about information, they know just when it is necessary to do so.

In Exhibit III we see the relationship between rB, rWACC, rS, rU, and the debt/equity ratio. 

Example:
Assume PCM and that a firm’s EBIT is a perpetuity equal to $150.  The cost of unlevered equity, rU, is 15%. What is the value of the unlevered firm?  What is the firm's rWACC?

VU = EBIT/ rU = $150/0.15 = $1000.

rWACC =   rU = rB*(B/(B+S) + rS*(S/(B+S) = rB*(0) + rS*(1/1) = rS.  

In this case, rU also equals rS.

Now, assume that the firm issues $500 in debt and retires equity.  The cost of debt, rB, is 8%. With PCM, rB is invariant to the Debt/Equity ratio.  We already know that VL will equal VU. Further, we know that the Weighted Average Cost of Capital, rU = rWACC,, will not change. However, what will be the cost of equity, rS, under this new capital structure?

rS =  rU + ( rU - rB)*(B/S);  

rS = 0.15 + (0.15 - 0.08)*($500/$500) = 0.22.

If you will recall our discussion on the impact of financial leverage on a firm’s beta, S, the fact that rS increases with leverage should not surprise you.  Recall the following equation:

S = A*(1 + B/S).  

Since S is an increasing function of the Debt/Equity, in the CAPM, you should get a higher rS.  In other words, M&M Proposition II is completely consistent with Capital Market Theory, which was developed about 15 years after M&M’s research insight.
III.
The Capital Structure Decision in Imperfect Capital Markets: Add Corporate Taxes

In the real world, we observe that firms within industries generally have similar capital structures.  Often, Debt/Equity ratios are radically different across industries.  If the capital structure decision is irrelevant, as suggested by M&M Proposition I, then this pattern of behavior is puzzling.  If capital structure does not matter, firms should have random Debt/Equity ratios within and across industries.  Given the observed patterns, firms behave as though capital structure matters.  What have we left out of the above analysis that may cause capital structure to matter?

Corporate Taxes:
One of the features of the tax code is that firms can deduct interest payments before computing their tax payments.  In other words, debt payments are subsidized by the tax code.

For example, if a corporation has a $100 interest payment, it writes a check for $100.  Without any tax consideration, the $100 is the cost of the debt for that period.  However, what if the interest on debt is tax deductible?

Assume that a firm has EBIT of $500.  The firm has a tax rate of 35%.  The firm pays out all of its EAT, or earnings after-tax, to shareholders.  Contrast the firms if they do or do not have a $100 interest payment?

No Interest Payment

Interest Payment
EBIT

$500



$500

-I

   0



-100
EBT

$500



$400

Tax(0.35)
-175



-140
EAT

$325



$260

Dividends
$325



$260

Even though the interest payments requires a $100 check to be written to the bondholders, the EAT only falls by $65 ($325-$260).  This drop is because the tax payment was reduced by the deductibility of interest by $35 ($175-$140).  Accordingly, the IRS effectively picked up $35 of the cost of the $100 interest payment.

What are the total distributions to claimholders in the above two situations?  

With no debt and no interest, $325 is available to distribute to the shareholders.  In the case of debt and a $100 interest payment, the debtholders get $100 and the stockholders get $260, for a total of $360.  The higher payment in the second case (again higher by $35) is because the IRS gets a smaller slice of the EBIT pie!

Should, all else equal, a firm with greater distributions to its claimholders sell for a higher price?  The answer is a resounding YES!

A Formal Proof:
The value of the unlevered firm–
Again, let us assume our firm with level EBIT in perpetuity.  We will assume that 100% of earnings are paid out as dividends.  Initially, our firm is all-equity financed.  What is the value of this firm?

First, we must calculate the cash flows to the stockholders of this unlevered firm.  From the EBIT, the firm must pay taxes.  Since no interest is paid, EBIT equals EBT.  After-tax, the EAT equals EBIT*(1 - tc), which is paid out in dividends.  How do we value this perpetual cash flow to shareholders?  We must compute its present value by discounting the cash flow at the required rate of return.  Since the firm has no leverage, the shareholders require rU as the discount rate, or

VU = EBIT*(1 - tc)/ rU.

The value of the levered firm--
Now, assume the above firm issues B dollars of debt at a rate of rB and uses the proceeds to repurchase equity.  What is the value of this levered firm?  First, we must calculate the firm's cash flows that go to both the debtholders and the equityholders.  

Note that the payment to the bondholders is the cost of debt times the amount of debt, or rB*B = interest.  This amount is deducted from EBIT before figuring EBT.

The equityholders will receive:

(EBIT - rB*B)*(1 - tc).  We have EBT in the first set of parentheses.  If we expand this expression, we get

EBIT*(1 - tc) - rB*B + rB*B*tc.  (1)
The bondholders will receive:

rB*B,  (2)
or the interest payment. 

If we add (1) and (2), we get the total payments to the claimholders of the levered firm, or

EBIT*(1 - tc) + rB*B*tc.  (3)
How do we value this perpetual cash flow to both claimholders?  We must discount the cash flows by the required rates of return.

What discount rate will the market require for the first term in equation (3)?  This cash flow is exactly the same cash flow as discussed above in the unlevered case.  The EBIT has not changed, the tax rate has not changed, and the business risk of the firm has not changed.  Therefore, this term should be discounted at rU, just as above.

What discount rate will the market require for the second term in equation (3)?  Recall, rB*B is the interest payment.  Bondholders require rB on their investment.  This annual “tax shield” is as risky as the debt.  Accordingly, we should discount the second term by rB.

Therefore, the value of the levered firm, VL, equals

VL = EBIT*(1 - tc)/ rU + rB*B*tc/rB.

The second term is important.  In the numerator, we have the interest payment, rB*B times the tax rate, tc.  This product represents the tax savings generated by the interest payment.  When we divide this perpetual tax savings by rB, we get the present value of the tax savings.  Noting that the rB's cancel out, we get

VL = EBIT*(1 - tc)/ rU + B*tc.

The first term equals the value of the unlevered firm, VU.  Accordingly, 

VL = VU + B*tc.  (4)
Therefore, the value of the levered firm equals the value of the unlevered firm plus the present value of the tax savings generated by the tax deductibility of the interest payment. 

Accordingly,

VL > VU.

It is critical that you understand the intuition of this very important result!  Do you? 

See Exhibit IV for the graph of the value of the levered firm, VL, and the level of leverage, or Debt/Equity.

For every dollar of debt we add, the value of the firm increases by B*tc, or $1*tc.  If tc equals 35%, firm value goes up by $0.35 for every $1 in debt.  Since firm value is going up with debt, and the EBIT remains constant, what is happening to the firm's cost of capital?  Recall

VL = EBIT*(1 - tc)/rWACC, so

rWACC = EBIT*(1 - tc)/VL.

Therefore, rWACC must decline as firm value increases as a function of its Debt/Equity ratio.  See Exhibit V.




The implication of equation (4) is that firms should be almost 100% debt financed.  For every dollar of debt added, firm value goes up by $1*tc.  In the limit, we would finance firms to the point where only one share of stock is still left outstanding.  

Adjustment of Key Equations for Corporate Tax:
Before we leave this topic, let us update two key equations with the inclusion of corporate taxes, specifically the equation for the cost of equity, rS, M&M Proposition II, and the equation for the overall cost of capital, or rWACC.

With corporate taxes, we must adjust two prior equations as follows:
 
rS = rU + (rU - rB)*(1 - tc)*(B/S), and

rWACC = (B/(B+S)*(rB)*(1 - tc) + (S/(B+S)*(rS).

Note the difference in these two equations relative to the no-tax versions is the inclusion of a (1 - tc) term to account for the tax deductibility of interest.

Comprehensive Example:
Assume that we have an all equity perpetual firm with EBIT = $769.23.  Say tc = 35% and rU = 10%.  

VU = EBIT*(1 - tc)/rU.

VU = $769.23*(1 - 0.35)/0.10 = $5,000.

Assume that 100 shares are outstanding; therefore, each share trades for $50.

Now, assume that the firm decides to increase its Debt/Equity ratio by selling $2,500 in debt and repurchasing equity.  The bonds carry a rate, rB, of 6%.  

What is the new value of the firm?  What is the new cost of capital for the firm?

VL = VU + B*tc


VL = $5,000 + $2,500*(0.35) = $5,875.

Since the total firm value increased by $875, the price per share increases by $875/100 shares = $8.75 per share.  The new share price will equal $50 + $8.75 = $58.75.

Since we sold $2,500 in bonds, the firm can buy back $2,500/$58.75 = 42.55 shares. 

100 shares - 42.55 shares = 57.45 shares remaining.  

S = ($58.75)*(57.45 shares) = $3,375.  Alternatively,

VL = B + S

$5,875 = $2,500 + S

S = $3,375.

rS = rU + (rU - rB)*(1 - tc)*(B/S) = 0.10 + (0.10 - 0.06)*(1 - 0.35)*($2,500/$3,375) = 

0.119259.  (I am carrying a lot of decimal places to avoid a rounding problem!)

rWACC = (B/(B+S)*(rB)*(1 - tc) + (S/(B+S)*(rS).

rWACC = ($2,500/($2,500 + $3,375)*(0.06)*(1 - 0.35) + 

              ($3,375/($2,500 + $3,375)*(0.119259) = 0.085106.

Since we have rWACC, we can also value the firm as

VL = EBIT*(1 - tc)/rWACC.

VL = $769.23*(1 - 0.35)/0.085106 = $5,875. 

A Summary of the Results:
The existence of corporate taxes explains why firm value should increase by the present value of the tax savings provided by interest deductibility.  However, taken to the limit, we observe that considering the tax savings associated with debt alone (i.e., considering no other imperfections) implies that firms should be financed just shy of (since all firms need some equity to exist) 100% debt.  

VL = VU + tc*B.

This conclusion should leave us with an uneasy feeling, however.  We do not observe firms with anywhere near this level of debt in their capital structures.  Why?  Perhaps we need to examine additional market imperfections.  Don’t worry, we will.
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� This lecture module is designed to complement Chapter 14 in B&D.


� As a review, under PCM the following conditions are assumed:


  1) Information is free and available to everyone on an equal basis.


  2) No distorting taxes exist. 


  3) Flotation and transactions costs are non-existent.


  4) No contracting costs or agency costs exist; therefore, managers make decision to maximize shareholder wealth and       they do not attempt to exploit bondholders.


  5) All investors and firms are price-takers, i.e., they do not exert enough power in the markets to influence the                    market price of securities.


  6) Individuals and firms all have equal access to the financial markets and on the same terms, e.g., interest rates.


     � Perhaps it goes without saying, but without debt a firm is "unlevered."  With debt, a firm has “leverage,” is “levered” or, more specifically, has “financial leverage.”


     � This conclusions holds under the conditions that default on the firm's debt is not likely.   Most  textbooks illustrate this condition.  For instance, see Ross, Westerfield, Jaffee, Corporate Finance, Irwin McGraw-Hill, 2001, 6th Ed., Section 15.2.


     � Imagine a firm with 100% debt financing, i.e., only debt is used to finance the firms assets.  Who bears the residual risk?  Debt-holders!  In this case, the debt-holders are actually the equity-holders.  This 100% debt firm is really an all-equity firm.


     � We do not need to assume a perpetual EBIT or 100% reinvestment to make the points that follow.  However, the algebra becomes considerably “messier” if we allow for a more general case.


     � Note that rU equals rS equals rwacc if the firm is unlevered.


     � The rational for the view is that rS does not change as the firm begins to add "judicious" amounts of leverage.  Since rS must be greater than rB, what happens to rWACC?  See the prior footnote.  The rU becomes rS as the first $1 of debt is added.  As debt is added, rWACC at first begins to drop.  What happens to the total value of the firm if rS falls?  Given our perpetuity example and PCM, firm value rises.  V = EBIT/rWACC.  EBIT is a perpetuity, rWACC is falling; therefore, V must be increasing.


     	� Remember, we are assuming PCM.  Recall that, in PCM, taxes equal zero and all individuals and firms have equal access to the financial markets, i.e., they can borrow or lend on the exact same terms.


� All exhibits are located at the end of the note.


� Very important: note that this version of the equation for the cost of equity capital is derived using the unrealistic but simplifying assumption that the dollar value of debt is held fixed by the firm (rather than the more realistic assumption used in the text that the debt to equity ratio is held fixed).  This is done for purposes of illustration but you should be very aware of the limitations of this approach.
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