CORPORATE FINANCE:

AN INTRODUCTORY COURSE

DISCUSSION NOTES


MODULE #18

CAPITAL BUDGETING IN THE LEVERED FIRM
I.   AN INITIAL PERSPECTIVE:  
Until this point in the course we have considered the capital budgeting and capital structure decisions as independent.  In other words, when we discussed capital budgeting decisions, we held the capital structure decision constant; when we considered the capital structure decision, we held the capital budgeting decision constant.  However, in the "real world" these decisions are related, i.e., the capital budgeting decision affects the capital structure decision and vice-versa.

Capital budgeting decisions determine the composition of assets on the LHS of the balance sheet.  These decisions, therefore, determine the basic business risk of the firm.  This business risk, in turns, impacts the amount of financial risk that is prudent for a firm to assume on the RHS of the balance sheet.  Therefore, the decisions on the LHS of the balance sheet affect the RHS decisions.

Conversely, decisions made on the RHS of the balance sheet determine the firm's WACC, its discount rate for capital budgeting decisions.  Accordingly, capital structure decisions impact the discount rate used to determine what assets to acquire, obviously affecting the investment decision.

This module deals with the interrelationships between the decisions on the two sides of the balance sheet.

II.   PROJECT VALUATION WHEN LEVERAGE IS EMPLOYED:
Many textbooks discuss at some length three different approaches to value a project (or, equivalently, a firm) when leverage is employed: 

· The Weighted Average Cost of Capital (WACC) Method,

· The Flow-To-Equity Method, and

· The Adjusted-Present Value Method.

Theoretically, these three methods are equivalent, i.e., they will each provide the same accept/reject decision.  However, from an implementation standpoint, the procedures for project evaluation are quite different. 

III.   THE WACC APPROACH:
In the discussion that follows, I assume that the firm has established its "target" capital structure.  Further, I assume that the market expects the firm to maintain this capital structure.  Given these assumptions, three steps are followed to determine a firm's WACC:

1) Determine the current component costs for each source of capital.

2) Determine the market value proportions of the firm’s capital.

3) Blend the current component costs by the market value weights to calculate the WACC.

Example:
Instead of providing a straight lecture on calculating the WACC for a firm, let's go through an example.  I’m going to develop this slowly so don’t give up on me.  The firm in this example has a target capital structure that includes bonds, preferred stock (just to stretch us a bit) and common stock.

STEP 1--Calculating the Current Component Costs
·  The Cost of Debt, rB: 

The firm's bonds mature in exactly five years, have a 7% coupon, pay interest semi-annually, and sell for $921 per bond.  The bonds have a face value of $1,000.  20,000 bonds are outstanding.

What is the component cost of debt, rB?

Note that the current coupon rate is not the correct rB.  This coupon was based upon prevailing interest rates when the bonds were originally sold.  Since the bonds are selling at a discount, we know that interest rates have risen since the bonds were sold.

We must calculate the current yield-to-maturity, or IRR, of the bonds to determine the rate we would pay on bonds if they were issued today.  Remember, we need a current WACC to evaluate current projects!  Accordingly, only current required returns for each source of financing will do.
In your textbook you learned how to calculate the yield-to-maturity on a bond.  I will not repeat that discussion here (review your text if you are rusty!).  The cost of each bond is now $921, the semi-annual interest payment is $35 (7% * $1,000 per year/2 for semi-annual), the number of semi-annual periods until maturity is 10, and the face value of the bond at maturity is $1,000.

If you solve for the YTM, you should get 4.5%.  Note that this is a six-month interest rate, since the coupons are received semi-annually.  To annualized the rate, calculate the following
(1.045)2 - 1.0 = 0.092.

Accordingly, rB = 9.2%.  If we were to sell bonds today, this rate is a reasonable estimate of what we'd have to pay.

·  The Cost of Preferred Stock, rPfd: 

Preferred stock has no maturity.  This issue of preferred stock has a 6% coupon, payable annually.  The preferred sells for $57.15 per share and has a face value of $100.  160,000 shares of the preferred are outstanding.

What is the component cost of preferred, rPfd?

Note that the current coupon rate is not the rPfd we are looking for.  This coupon was based upon the prevailing required return when the preferred was originally sold.  

We must calculate the current yield on the preferred, i.e., what rate would we have to pay if we sold preferred today?  Remember, we need a current WACC to evaluate current projects!  Accordingly, only current required returns for each source of financing will do.
The preferred is valued as a perpetuity.  Recall that the value of a perpetuity is

P = CF/r, where P is the current price, CF is the perpetual cash flow, and r is the required rate of return on the perpetuity.  Rearranging,

rPfd = (Pfd. Div.)/P0.

rPfd = $6.00/$57.15 = 0.105, or the current required yield on this preferred stock is 10.5%.

·  The Cost of Common Stock, rS: 

The firm's common stock is selling for $72 per share.  520,000 shares are outstanding.  Recently, the stock paid its annual dividend, $4 per share.  Dividends have recently grown at 8% per year and the S&P Earnings Forecaster predicts the same level of growth in the future.

The E(rm) is 15%.  The one-year T-Bill yield currently is 6%.  The beta of this firm's stock is 0.90.

The required rate of return on common stock is the most difficult rate to estimate since stock has no maturity, has no promised cash flow, has growth prospects, and is the residual security with respect to payment from firm cash flows.  Accordingly, the risk of the stock further complicates the analysis.

We have learned two ways to determine the cost of equity capital, rs, 

· The Gordon Model, or Constant Growth Model, and

· The CAPM.

For illustration and education let's use both approaches to determine the required rate of

return on equity:

The Gordon Model:  
rS = E(DIV1)/P0 + g = the current dividend yield plus the dividend growth rate, where

· E(DIV1) is the expected dividend in one period,

· P0 is the current share price, and

· g is the expected growth rate in dividends (recall that this is also the expected capital gains growth rate).

For this Model to be useful, we must assume that

· Dividends grow at a constant rate g, forever, and

· rS > g, or the Model will give us a negative share price.

Assuming that these conditions are met in this case,

rS = $4.00(1.08)1/$72.00 + 0.08 = 0.14, or 14.0%.

The CAPM:
The CAPM equation is E(r) = rs = r f + (E(rm) - r f)*eta

rS = 0.06 + (0.15 - 0.06)(0.90) = 0.141, or 14.1%, where rS  is the expected return on equity.

(Please do not expect the two approaches to yield such consistent answers in the real world!  I may have cheated a little.)

Since the CAPM is a theory-based Model and it is less restrictive, I prefer to use it as do most finance professionals.  Accordingly, let's use 14.1% as our rS.  Remember, we need a current WACC to evaluate current projects!  Accordingly, only current required returns for each source of financing will do.
Summary of the Component Costs:
Our component costs are as follows:

rB = 9.2%

rPfd = 10.5%

rS = 14.1%.

Do these estimates make sense given what we know about risk and return?  Yes!  The rates are progressively increasing with respect to risk.  If you calculate estimates that do not have this relationship with risk, you should re-check your numbers!

STEP 2--Determining the Market Value Proportions
Given the market prices of the three securities, and the number of securities outstanding, we can determine the market value weights as follows:

B     = ($921)(20,000 bonds) = $18.42 million.

Pfd  = ($57.15)(160,000 shares outstanding) = $9.14 million.

S     = ($72)(520,000 shares outstanding) = $37.44 million.

V = $18.42 + $9.14 + $37.44 = $65.00 million.

The percentages of each source are:

%B    = $18.42/$65.00 = 0.283

%Pfd  = $9.14/$65.00   = 0.141

%S     = $37.44/$65.00 = 0.576

Note that the percentages of the various sources sum to 1.000!

STEP 3--Blending the Current Component Costs with the Market Value Proportions
We can calculate a weighted average of these costs as follows:

WACC = (% Debt)(rB) + (% Preferred)(rPfd) + (% Common Stock)(rS)
WACC = (0.283)(0.092) + (0.141)(0.105) + (0.576)(0.141) = 0.122, or 12.2%.

Note, what we have done conceptually:
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B = 0.283 * 0.092

Assets

P = 0.141 * 0.105

S = 0.576 * 0.141


rp = 0.122  

Note that rp is the portfolio return, not the preferred stock return, rPfd.

In other words, when we calculate the WACC, we have actually determined the portfolio return, rp, on the firm's portfolio of financial securities.

As a tiresome review, and yet once again, the prices of the financial securities are based on their claim to the operating cash flows generated by the real assets of the firm and the risk of these operating cash flows.  Accordingly, the "true" required rate of return is established on the LHS of the balance sheet and is simply reflected in the prices of the financial securities on the RHS of the balance sheet.  Since we can observe the prices of the financial securities, and since we can estimate their required rates of return, we infer the required rate of return for the real assets of the firm.  This estimate is what we accomplish when we calculate the WACC.

From this example, it should be clear to you why we use market value weights to calculate the WACC, as opposed to book value weights.  To assemble the above portfolio of financial assets, we must pay market prices (values).  Portfolio returns are the market value proportions (weights) times the individual security returns.  Using book value weight to estimate the WACC is incorrect!

But What About Taxes?
What if someone comes along and offers to pay 35% of your corporate interest bill?  The investor's required rate of return on bonds, rB, is still 9.2%.  This rate includes consideration of their personal tax rates, the Agency Costs of Debt, CFD, etc.

However, management sees the cost of debt drop by 35%.  This reduction is related to the interest deductibility of debt.  The IRS is the benevolent party that, effectively, pays 35% of our debt costs by allowing the firm to reduce taxable income by the amount of the interest payment.

Therefore, we must add a (1 - tc) term to our WACC equation to account for the tax-deductibility of interest, or

WACC = (% Debt)(rB)(1 - tc) + (% Preferred)(rPfd) + (% Common Stock)(rS)
Let's assume that the corporate tax rate is 35%, the actual top tax rate for corporations.

(0.283)(0.092)(1 - 0.35) + (0.141)(0.105) + (0.576)(0.141) = 0.114, or 11.4%

Notice that the inclusion of the tax deduction lowers the WACC from 12.2% to 11.4%.  What will this decrease in WACC do for our capital expenditure program?  We will take on more projects.  Projects with IRR's between 11.4% and 12.2 percent would be rejected without the tax break.  Now, these projects will have + NPV's and will be accepted.  Accordingly, when the appropriate discount rate, or its WACC, declines for a firm, capital expenditures will increase.  

Conditions on the Use of the WACC:
Once again, and as a review, we must be aware that two critically important conditions are required for the WACC to be an appropriate discount rate for a project:

· The project must be of "average" business risk relative to the firm's other assets,

· The project must be financed in the proportions indicated in the WACC calculations.

If either of these conditions is violated, we must search for another discount rate.  

If the project under consideration by the firm has a different business risk from the firm's main business, we must calculate the WACC for a firm that reflects that degree of business risk.  In other words, we must find a "pure play" or a "carbon copy" firm that has assets with similar business risk to the project under consideration.  

IV.   WHEN WACC CONDITIONS ARE NOT SATISFIED:  
Imagine that you are contemplating a project that differs in business risk and, possibly, financial risk from the “average” project in your company.  Accordingly, you cannot use the WACC that you have calculated for your firm as the appropriate discount rate for this project.  How do you go about estimating a unique project WACC?  We will discuss a multi-step procedure.

· Step 1: Find a sample of “carbon copy” firms that match the business risk of the project under consideration.  These firms should be producing goods or services that match your project.

· Step 2: Estimate the equity betas for this sample of firms, or obtain their equity betas from a public source, e.g., Value Line or the internet.

· Step 3: Since undoubtedly the sample firms have leverage, unlever the equity betas for these firms using the following equation: S = U [1 + (1 - tc)(B/S)].
  S represents the betas from Step 2 for your carbon copy firms, the U represents the estimated unlevered betas (also referred to as βA in class) for these firms, the tC represents the carbon copy firms’ tax rates, and the B/S ratio represents the market B/S ratio of each firm in your carbon copy firm sample.  Calculate the U for each sample firm and average these results.

· Step 4: Using the equation from Step 3, and using the average U that you calculated, relever the unlevered beta to the B/S ratio you plan to use in financing the project under evaluation, this calculates the appropriately levered S.  Of course, use the tax rate for your firm in this calculation.  Use the Security Market Line, SML, as your framework for understanding this “unlevering” and “relevering” process.

· Step 5: Use this appropriately relevered beta with the same business risk of your project, S, in the SML to calculate rS for your project.

· Step 6: Calculate the project’s WACC in the same manner that we calculated the firm’s WACC but using the new component cost, rS, for equity and the B/S ratio that is appropriate for this project.  The rB may need some “tweaking” as wello, but the rB for the carbon copy firms will probably work unless your project B/S ratio is vastly different from the B/S ratios of the sample firm.

Example:

Assume that you are considering a project that is not of average business risk for your typical project.  You plan to finance the project with a B/S ratio of 0.50.  You turn to the capital markets to find firms that match your project’s business risk.  Alas, you can find only one.  This “carbon copy” firm relative to your project has an equity beta, S, of 1.30.  This firm has a B/S ratio of 1.0.  Your firm has a tax rate of 35%, while the sample firm has a tax rate of 30%.  You estimate that you can find debt financing at an 8-1/2% rate for your project.  The risk free rate is 5.1% and the market risk premium is expected to be 9.2%.

Steps:

· Unlever the sample firm’s equity beta to find U.

S = U [ 1 + (1 - tc)(B/S)] = 1.30 =  U [1 + (1 - 0.30)(1.0)]; U = 0.76.  This beta reflects the “pure” business risk of the sample firm and estimates it for your project.

· Relever the sample firm’s unlevered beta to get an estimate of your project’s equity beta, S, given your target capital structure.

S = 0.76 [ 1 + (0.65)(0.50)] = 1.01.  This beta reflects both the business and financial risk that should be used to evaluate your project.

· Using the CAPM, E(rS) = 0.051 + (0.092)(1.01) = 0.14

· Using the WACC equation; WACC = (0.33)(0.085)(1-0.35) + (0.67)(0.14) = 0.114.

· Therefore, the appropriate discount rate given the business and financial risk of your project is 11.4%.

V.   THE FLOW-TO-EQUITY APPROACH:
We now discuss the second approach to evaluate projects in a levered firm, the Flow-to-Equity Method.  This approach is popular in real estate valuation.  However, understanding this method provides insights into our WACC approach.  Accordingly, it is valuable to go through an example.

Example:
Let's make use of the WACC that we just calculated, 11.4%, to evaluate a project with the Flow-to-Equity approach.  Assume that the project costs $1,000 at t = 0 and will, as an unlevered project, generate $114 in after-tax cash flows forever, i.e., the project is a perpetuity.  Further, assume that this project is of "average" business risk and will be financed in the market value proportions that we used in calculating the WACC for our first example.

NPV = -$1,000 + $114/0.114 = $0.  Since this project has a zero NPV, our shareholders are totally indifferent as to whether we accept or reject it.  Positive NPV's increase shareholder wealth by the magnitude of the NPV.  Alternatively, negative NPV's decrease shareholder wealth by the magnitude of the NPV.  

What does a $0 NPV really mean?  It means that each class of security holders receives their required rate of return, nothing more or nothing less.  Since stockholders receive rS, the return specified on the SML, their wealth is neither increased nor decreased.

Since we finance this project in the market value proportions indicated in the WACC calculation, the implied project financing is as follows:

B    = 0.283 * $1,000  = $  283

Pfd  = 0.141 * $1,000 = $  141

S     = 0.576 * $1,000 = $  576                             
            
                                     $1,000 

Total financing raised via the above sources equals the $1,000 needed to finance the project.

What annual dollar return will the security holders require on their respective investments?

B = $283 * 0.092 = $26.04 per year.  This dollar return will provide bondholders their required 9.2% return on their $283 invested in the project.

P = $141 * 0.105 = $14.80 per year.  This dollar return will provide preferred stock holders their required 10.5% return on their $141 investment in the project.

S = $576 * 0.141 = $80.64 per year.  This dollar return will provide common stock holders their required 14.1% return on their $576 investment in the project.

Therefore, the total required dollar return to provide each security holder their required percentage return, nothing more or nothing less, is

$26.04 + $14.80 + $80.64 = $121.48 per year.  If the project generated this amount of perpetual after-tax cash flows, everyone would get their required return.

But, the zero NPV project evaluated above only generates $114 per year.  Therefore, someone must get less than their required return.  Since the stockholders are the residual risk bearers, they must get less than the $80.64, or 14.1%, that they require.

But, and a very BIG but, we have ignored the tax-subsidy provided by the government in calculating the cash flows!  For each $26.04 the firm pays in interest, EBT is reduced by $26.04.  Therefore, taxes are reduced by ($26.04)(0.35) = $9.11. 

Add this tax savings to the projects after-tax cash flow, or $9.11 + $114 = $123.11.  This amount is compared to the $121.48 needed to pay the security holders their required returns.  (NOTE:  We have been accumulating rounding errors since we originally calculated the WACC for the firm; we did not carry sufficient decimal places to get an exact “match” on our answers.  These errors explain the $1.63 difference in the above numbers.)  The tax savings plus the project's after-tax cash flows should exactly compensate each class of security holder with their required dollar return.

Again, a zero NPV project means that each class of security holder gets her required return, no more or no less.  For the shareholders, this means that their wealth is only preserved, not enhanced.

But what if the project generated more than $114 per year?  Obviously, any excess over the zero NPV amount belongs to the stockholders. If done correctly, this amount will correspond the NPV calculated using the WACC approach.  

Reducing a project's after-tax cash flows by the amount needed to compensate debt and preferred stockholders, and adjusting for tax savings is the Flow-to-Equity Method.  Discounting any residual cash flow that belong to the equity holders by rS will give the identical increase in wealth to shareholders found in the traditional NPV analysis using the WACC.

Isn't the WACC method easier?  I think so!  However, both methods will measure the wealth change to shareholders.  One virtue of understanding the Flow-to-Equity approach is a better understanding of how the NPV approach works.

In capital budgeting problems, you always determined a project's after-tax cash flows without considering any financing cash flows.  Now I hope that you see why.  If you had deducted any financing costs from the $114 in the project's after-tax cash flows, you would have calculated a (-) NPV using the WACC.  The WACC rate appropriately incorporates all of the component costs and properly adjusts for the tax effects.  Therefore, if you also deduct financing costs from the projects cash flows, you are double counting and seriously biasing the project's NPV downward.

Again, never deduct financing costs from a project's cash flows when using the WACC approach.  Financing costs are captured in the discount rate, the WACC!

VI.   THE ADJUSTED-PRESENT VALUE APPROACH:
Our final discussion involves the third approach to valuing a project in a levered firm, the Adjusted-Present Value approach, or APV.

To calculate the APV, we discount a project's after-tax cash flows at the firm's unlevered equity rate, rU, and adjust for the financing side-effects separately, or

APV = NPVU + NPVF, where 

APV = adjusted-present value of a project,

NPVU = the NPV of the project discounted at the unlevered equity rate, rU, and

NPVF = the NPV of the financing side-effects.  These “side-effects” can include:

· The tax subsidy to debt,

· Costs of issuing new securities,

· CFD, and

· Subsidies to debt financing.

Let's only consider the tax-saving generated by a project as the NPV of the financing side-effects.  Assume that a project that costs $1,000 generates $300 in after-tax cash flows in perpetuity.  Assume that rU = 0.15.  Further, assume the project will be financed with $300 in debt and $700 in equity.  Finally, the firm has at tax rate of 35%.

APV = -$1,000 + $300/0.15 + ($300)(0.35) = $1,105.  (Note that in the term ($300)(0.35) the ($300) is the market value of the debt not the level of annual cash flows.)

Again, this method should give us an identical answer to the WACC approach of valuation.  However, APV has the advantage of separating the financing side-effects from the value of the project if it were all-equity financed.  This advantage can be substantial if the firm receives subsidized financing on a project, e.g., they get a low interest loan from a state government to build a facility in that state.  Therefore, for a project under these conditions, the firm's WACC is not the appropriate discount rate.

The main disadvantage of the APV approach is that unlevered equity rates, rU, are not observable in the market place.  Many academics consider this estimation more problematic than estimating a firm's WACC.

VII.   A FINAL WORD:
I believe that virtually all corporations use the WACC approach to value projects.  Further, most investment bankers use the WACC approach to value firms in merger and acquisition analyses.  While it is important to have been exposed to the alternative two approaches to demonstrate their consistency with the WACC, and to discuss their relative strengths and weaknesses, under most conditions the WACC approach should prove to be sufficient to value projects.  For those situations in which the WACC is difficult, the APV is the first place to turn.
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� This module is designed to complement Chapter 18 in B&D.  


� Note again that this version of the beta adjustment equation differs from the one used in the textbook.  This is to illustrate a commonly used version of the equation (the Hamada equation) that is derived under the assumption that the firm’s capital structure policy is to hold the dollar amount of debt fixed (rather than the more realistic policy of holding the debt to equity ratio fixed).  Be aware that if the firm does not follow a “fixed amount of debt” policy the use of this equation will lead to incorrect results.  Many practitioners use this equation inappropriately.


� The procedure described in this process assumes that the beta of the debt is riskless.  If this is not the case, use the equation in Chapter 17, footnote 7, in Ross, Westerfield, Jaffee, Corporate Finance, 6th Edition, Irwin/McGraw-Hill.
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