CORPORATE FINANCE:

AN INTRODUCTORY COURSE

DISCUSSION NOTES

MODULE #17

RISK, RETURN, AND CAPITAL BUDGETING
I.   A Review:
We have learned that the field of corporate finance is preoccupied with two major questions:

· In which assets should the firm invest?  The investment decision.  This question concerns the composition of the left-hand side of a firm's balance sheet, the asset side.  We use the terms capital budgeting and capital expenditures to describe the process of making and managing expenditures on assets, particularly long-term assets.  The working capital management decision, i.e., short-term asset levels, is a subset of the investment decision.

· How should the firm raise capital to finance these capital expenditures, or the financing decision?  This question addresses the design of the firm's financial structure, or the proportion of debt (both short-term and long-term) versus equity securities on the right-hand side of the firm's balance sheet.  The dividend decision is a subset of the financial structure decision since this decision affects how much equity remains in the firm.

Chapter 12 in RWJ provides another step in our search for an answer to the first of these questions.  We conclude this search in Chapter 17, where we pull together the discussion of the investment and financial structure decisions.  In Chapter 13, we begin addressing the second of these major questions, or the design of the firm's financial structure.

As you also should recall from prior material, we evaluate projects using the Net Present Value Rule, or the NPV Rule.  This rule says that you discount a project's after-tax cash flows at the rate r, or

                    T 

NPV = C0 + Σ Ct/(1 + r)t, where

                   t=1

C0 = the time = 0 after-tax cash flow, usually negative, 

Ct = after-tax cash flows from time 1 to time T, either positive or negative,

T  = the terminal, or the last period of the project's life, and

r  = the required rate of return.

You accept projects with positive NPV's and reject projects with negative NPV's.  Projects with positive NPV's increase shareholder wealth.  These projects earn more than the expected return that shareholders can earn on securities traded in the capital markets with the same amount of risk as the project, specifically the systematic risk as measured by beta.  Projects with negative NPV's decrease shareholder wealth for the opposite reason. 

However, in our development to this point, we concentrated on the after-tax cash flows in assessing projects.  You were not given insights into how to determining the required rate of return on a project, or r.  It is to this topic that we now turn.

II.   The Required Rate of Return on Projects:
Our efforts in defining risk over the previous three chapters now allow us to return to the topic of capital budgeting.  As discussed above, the term capital budgeting refers to the process of evaluating capital investment projects.  We ask, should the firm acquire (or divest) particular capital assets?

As you may recall from Chapter 1 in RWJ and in Module #2, the objective of managers should be to maximize the wealth of their shareholders.  Remember, shareholders are the residual risk-bearers of the firm; shareholders supplied the capital that allowed the firm to spring into existence.  Accordingly, managers work for the shareholders.  Shareholders' best interests should underlie all managerial decisions.

Shareholders have abundant opportunities to invest in the financial markets in bills, bonds, stocks, convertible securities, etc.  They do not want managers to retain money in the firm to invest in projects that do not earn returns at least as high as they can earn for themselves in the financial markets, adjusting for the risk of the projects.  In this context, think of the Security Market Line (SML).  Shareholders want managers to reject projects unless they at least match the risk-adjusted returns on the SML.  Another way of making this point is to say, managers should not invest in projects unless shareholders earn their opportunity cost, i.e., the return they could earn in the financial markets on risk-equivalent financial securities.

Risk equivalency is a key part of the above statement.  This concept is a major reason why we have spent so much time developing the notion of the appropriate measure of risk for an individual asset, or beta.  As it turns out, beta is also the appropriate measure of risk for a project in a firm with public shareholders.  We turn this measure of risk into a required rate of return for a project by using the CAPM pricing equation (SML), or 

E(rj) = rf + (E(rm) - rf)βj,   where 

E(rj) represents the required rate of return on project j, and

βj represents the risk of project j.

This return becomes our discount rate in our NPV calculations.

II.   The One-Asset Firm:
Let's begin our discussion by considering a one-asset firm.  Since we want to defer the impact of the financial structure decision on the wealth of shareholders till later, we will initially assume that firms are all equity financed.

Let's begin with a simplified, market value balance sheet with "real" assets (as opposed to financial assets) on the left-hand side and financial assets, here all equity, on the right-hand side.

 ASSETS




EQUITY 
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Given the CAPM, the required return for the real asset A1 equals 

E(rA1) = rf + (E(rm) - rf)βA1, where 

βA1 is the beta of Asset A1.  

However, there are some complications in determining the asset's beta, βA1.  Therefore, we must digress for a moment.

What does a financial security (in this example, common stock) represent?  A financial security is just a piece of paper!  Intrinsically, this piece of paper has no value.  Why, then, do financial securities, such as shares of common stock, have value in the marketplace?  It is because financial securities represent claims on the cash flows generated by real assets, or the assets that "live" on the left-hand side of the balance sheet!  In other words, the source of value of financial securities is derived from the cash flows generated by the real assets and the risk of these cash flows.  Different types of securities, e.g., stocks and bonds, have different priority claims upon these cash flows.  Again, however, in our example we are only considering an all-equity financed firm.  

Just as the total market value of the assets must equal the total market value of the equity, the risk on the right-hand side of the balance sheet must equal the risk on the left-hand side of the balance sheet.  Does this risk equivalency make sense?

Since the value of financial assets is derived from the cash flows of the real assets, the risk of these financial securities must likewise be derived from the risk of the cash flows of the real assets.  Hence, the beta of the (only) financial security, βS, must equal the beta of the real asset, βA1.  The real asset "determines" the value and the risk of the financial security.

In the "real world," the risk of real assets usually is not directly observable.  It is difficult to obtain real asset betas since "used" real assets do not routinely trade on organized secondary markets.  Since they don't trade regularly, real asset prices in a secondary market are not readily observable.  Accordingly, the returns of real assets cannot routinely be calculated.  Therefore, regressions of real asset returns on market returns are not possible to determine asset betas.

However, financial securities often trade regularly in the secondary financial markets.  Therefore, prices are observable and returns can easily be calculated.  Using these returns, betas can be determined by regressing security returns upon the market portfolio returns.

Since the risk (βS) of the financial security (equity in our all-equity firm) equals the risk of the firm's real assets, βA, we can "infer" real asset risk by observing the risk of the financial security.  However, remember that the "true causation" of the security's risk is due to the risk of the real asset, not vice-versa.  However, since security risk equals asset risk, and we can observe security risk, we use this procedure to estimate asset risk.  Accordingly, we find the appropriate discount rate for the asset as:
E(rA1) = rf + (Erm) - rf)βS, where βS is the stock's beta.  

Using the stock's beta we can infer the required return for the real asset.  For our one-asset firm with all-equity financing, this return is the required return, or the discount rate in NPV calculations.  

III.   The Multi-Asset Firm:
Assume that the above firm was contemplating an expansion and buying a second asset, A2, which is just like the first asset, A1.  In this case, the managers could use the required rate for A1 to calculate the NPV for A2.  Since the basic business risk of the firm would not change, i.e., the firm is just expanding its size in the same line of business, the same discount rate would be appropriate for the second asset.  In general, you can use the firm's equity beta to evaluate the risk of a project if

· The project is in the same risk-class as the rest of the firm's assets, and

· The project and the firm are all-equity financed.

However, what if the firm was considering another asset that would produce products of a distinctly different type from the existing products.  For instance, what if Geneva Steel was considering going into the fast-food business?  Clearly, the required rate of return for steel-type projects would be different than the return shareholders require for a fast-food chain.

In this case, we cannot use the beta for a steel stock to evaluate an investment in the fast- food business.  What would we do?

Recall the SML.
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The SML line is the pricing model of the CAPM.  The measure of risk in the CAPM is beta.

Steel equity betas are determined by assets that generate steel and steel sales cash flows.  Let this beta equal βA1 in the above diagram.  The required return on assets with this level of risk is E(rA1)  Assume that fast-food equity betas are determined by assets that generate fast-food cash flows.  Let this fast-food beta equal βA2 in the above diagram.  The required return on assets with this level of risk is E(rA2).

Therefore, if Geneva Steel were contemplating an investment in the fast-food business with risk βA2, Geneva should use E(rA2) as the discount rate, and not the rate appropriate for steel-related investments, E(rA1).

Geneva Steel should look for an all-equity financed fast-food firm and calculate the beta of its equity.  Armed with this beta, they then find the required discount rate, using the SML, to evaluate the investment.  Ideally, Geneva would find the betas of several fast-food firms and average the betas to get a more accurate estimate of fast-food risk (eliminate sampling error).

For this and other potential investments outside of the steel business, Geneva should identify firms that are "pure play, or carbon-copy" firms, or firms doing business solely in the area of the contemplated investment.  The betas of these firms should be used with the SML to evaluate the attractiveness of the investment.

Example:
Now, let's take another example.  We have a firm with four major asset categories.  Each of these asset categories has equal value; i.e., each amounts to 25% of the firm's portfolio of real assets.  The firm is all-equity financed.

        ASSETS

EQUITY 

A1
A2

   S

A3
A4
Assume the betas of the four real asset categories are known and equal to 0.50, 0.75, 1.00, and 1.25, respectively.  What is the beta of this portfolio of real assets?

        N 

βp = Σ XiβAi, where 

       i=1

N equals the number of real assets, Xi represents the weight of asset i, and βi is the beta of asset i.  You've seen this equation before in Chapter 10.  Since each of the above four asset categories have equal weight,

βp = (0.25)(βA1) + (0.25)(βA2) + (0.25)(βA3) + (0.25)(βA4) =

βp = (0.25)(0.50) + (0.25)(0.75) + (0.25)(1.00) + (0.25)(1.25) = 0.875.  

0.875 represents the beta of the portfolio of the firm's real assets.  Since the stock beta reflects the risk of the real asset portfolio, the stock's beta will also be 0.875.  (However, as discussed above usually we would have to estimate the stock's beta and infer that the real assets' portfolio beta was equal to 0.875.)

Assume that the rf = 0.06, and E(rm) = 0.14.  The expected required return for the stock is


E(rs) = 0.06 + (0.14 - 0.06)βs = 0.06 + (0.08)(0.875) = 0.13.  



Therefore, 13% is the required rate of return on both the stock and the required rate of return on the portfolio of real assets.


However, given the above asset betas, the required rates of return for each of the asset categories are:

E(rA1) = 0.06 + (0.08)(0.50) = 0.10,

E(rA2) = 0.06 + (0.08)(0.75) = 0.12,

E(rA3) = 0.06 + (0.08)(1.00) = 0.14, and

E(rA4) = 0.06 + (0.08)(1.25) = 0.16.

What's the portfolio expected return on these four real asset categories?

E(rp) = (0.25)(0.10) + (0.25)(0.12) + (0.25)(0.14) + (0.25)(0.16) = 0.13.

Notice that the E(r) of the portfolio of real assets equals the E(r) of the stock.  This observation should come as no surprise.  Why?

What if the firm's managers used the overall E(r), or 13%, to evaluate expansion of the four asset categories, i.e., more assets of the same four types?

Let's answer this question in the context of the SML.
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If the managers used the firm's overall required return of 13%, it would be making an error in calculating the NPV of each of the four asset categories.  The appropriate discount rates for these categories are 10%, 12%, 14% and 16%, respectively.

While the overall required rate of return of 13% is not useful as a discount rate for any of the four real asset categories, what might it be good for?  This rate could be used to calculate the value of the total firm, i.e., discount total firm cash flows by 13%.  You might want to perform this calculation to determine the most you could afford to pay to take over the firm, i.e., buy up all of the firm's equity.  (If you paid this amount, what would be the NPV of your investment?  Zero!  Why?)  

The key point is that managers should evaluate projects according to the risk of the project, not necessarily the overall required rate of return of the firm.  Of course, if all of the firm's assets have approximately the same risk, they would all have the same required return, and this return would match the required return on the firm's stock.

If managers evaluate all of the firm's projects by the same overall firm required rate of return, we have the following problem:
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In the triangular region of false rejection, the firm is turning down projects that earn more than their required SML rate of return but less than the firm's overall required rate of return.  Projects in this zone would be like evaluating asset categories A1 and A2 from the above example using the 13% overall required return instead of the 10% and 12% that are required given the betas of these asset categories.

Similarly, we should not evaluate asset categories A3 and A4 using 13%.  There required rates of return, respectively, are 14% and 16%.  Projects in the false acceptance zone should be made to pass their higher discount rates rather than the firm's overall required rate of return.

IV.   The Determinants of Beta:
The determinants of beta are discussed in Chapter 12.  The three major determinants covered are:

· The cyclicality of project revenues,

· The operating leverage of the project, and

· The financial leverage of the project.

Please review the first two of these determinants on your own.  The text discussion is quite straightforward.  Let me briefly discuss the third determinant as a preview.

When we relax our assumption of an all-equity firm, we find that debt has an impact on the equity (stock) beta.  Since the beta of the real asset portfolio must equal the beta of the financial security portfolio, debt plus equity, we should observe the following familiar relationship:

       N

p =  Xii, or

       i=1

βA = B/(B+S)*βB + S/(B+S)*βS.  

In words, the beta of the real asset portfolio, βA, must equal the beta of the portfolio of financial securities.  The portfolio weight of the bonds in the financial security portfolio is B/(B+S) and the portfolio weight of the stock in the financial security portfolio is S/(B+S) (S is the market value of equity and B the market value of debt as above).  Obviously, the portfolio beta on the asset-side of the balance sheet must equal the portfolio beta on the financial security-side of the balance sheet.

The next thing to note is that βS must be greater than βB!  Does this requirement make sense to you?  It should!  Stocks are riskier than bonds; their betas should reflect this fact.  Bond payments have higher priority than stock payoffs.  If the firm defaults on bond payments, it can be forced into bankruptcy.  If the firm misses a dividend, tough luck equityholders!

Bond betas, βB, are usually quite small.  Let's for a moment assume that the bonds are riskfree, i.e., their betas equal zero.

If we plug in a zero for the bond beta in the above equation, we have

βA = S/(B+S)*βS.

If we solve this equation for βS, we get

βS = βA(1+B/S).

By inspection, if a firm has debt in its capital structure, its equity beta will always exceed its asset beta.  As long as βS is greater than βB, even if the bond beta does not equal zero, this observation will be true; i.e., βS > βA.

In other words, when we add debt to a firm's capital structure, we increase the risk of the stock, βS.  The relationship is linear, and can be drawn as follows:


    βS

   βA
      

                                                      

 B/S = Bonds/Stock, or Debt/Equity Ratio  

Therefore, an important determinant of equity betas is the amount of debt, or financial leverage, a firm has in its capital structure.  We’ll say more about this concept later.
V.   A Project’s Discount Rate with Debt in the Financial Structure:
Recall that the E(Rp) is just the weighted sum of the E(Ri) of all of the securities in the portfolio.  The same can be said for the E(R) on a portfolio consisting of all of the firm’s financial securities, or the securities that make up a firm’s financial structure.

             N

E(Rp) = Xi * E(Ri), where

            i = 1

E(Rp)   = the expected return on the portfolio of financial securities, 

Xi       = the weight of security i in the portfolio, 

E(Ri)   = the expected return on Security i, and

N         = the number of different securities in the firm’s financial structure.

In the case where the firm has just one type of debt and equity outstanding, the financial security portfolio return is

E(Rp) = XB*E(RB) + XS*E(RS), or

E(RP) = (B/(B+S)*E(RB) + (S/(B+S)*E(RS).  (1)

Because I’m tired of typing expectations operators, I’m switching notation to

E(RB)  =  rB and E(RS)  =  rS.

Adjusting Equation (1) above to acknowledge corporate taxes, tc, we will have

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

We refer to this equation as the Weighted Average Cost of Capital Equation, or the WACC.  The short story is that the WACC represents the overall required rate of return (discount rate) for projects if they have 

· the average business risk of the firm, and

· financing in the same financing proportions as represented in the WACC calculations.

I’ll provide the intuition for this equation in class.  Since we will come back to the development of this equation, and the logic for the corporate tax adjustment to debt, later in the class, I don’t want to spend too much time on this equation at this point.
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� This lecture module is designed to complement Chapter 18 in Ross, Westerfield, and Jaffe.
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