Chapter 9
Determining The Cost of Capital

ANSWERS TO BEGINNING-OF-CHAPTER QUESTIONS

The answers to a number of the question are illustrated in the Excel model.

9-1
(1) Debt, (2) preferred stock, and common equity from (3) sale of common stock and (4) retained earnings.   Keep the fact that common equity can be divided into retained earnings and new common stock in mind, and also note that there are many different types of debt, with differing costs, as we discuss in later chapters.



From an investor’s standpoint, debt is the least risky holding and thus provides the lowest return.  Therefore, it has the lowest cost, followed by preferred, and then common stock.  Because of flotation costs, equity from retained earnings has a lower cost than equity from issuing new common stock.



Also, note that interest is deductible to the issuing company, so the already-low cost of debt is reduced further by multiplying the interest rate by (1-T).  The end result is that the after-tax cost of debt is lowest, preferred is next, and common equity is highest.  Note also, however that corporations can exclude 70% of preferred dividends received from their taxable income, so corporate investors can accept a lower pre-tax yield on preferred stock dividends than the yield on bonds and still obtain a higher after-tax return on the preferred.  Thus, the pre-tax cost of preferred is often lowest, followed by debt, and then common stock.  Still, for cost of capital estimating purposes, it is the after-tax cost that is relevant.

9-2
The WACC is simply a weighted average of the firm’s component costs of capital.

9-3
The weights used should be bases on the firm’s target capital structure.  To illustrate, suppose a company has 50-50 debt and equity at book value, but its stock sells for 1.5 times book and it uses the market value ratio as the target.  Here is the situation:

Book Value Data
Market Value Data
Debt
 $50
50%
Debt
 $50
 40%

Equity
  50
50
Equity
 $75
 60

$100  100%

$125
100%


Using book value weights (50-50) would put too much weight on debt, and since debt has the lower cost, this would bias the WACC downward.  The market value weights would be 40% debt and 60% equity, and this would increase the WACC.  If the firm plans to finance using the target weights, then the WACC based on the 40:60 ratio is correct.  Note also that even if the firm plans to use only debt during a given year, in the capital budgeting process we should still use the target weight based WACC, for otherwise the hurdle rate would be too low one year and too high the next. 



An interesting issue arises if the firm’s actual capital structure is far removed from the target, say an actual capital structure with 100% equity and a target of 50-50 debt/equity.  Then, the firm might be able to finance with only debt for a number of years while the structure is adjusting.  Should the WACC used for capital budgeting during this adjustment period be based only on low-cost debt?  One could argue YES, but we would still favor the use of the target weights on the grounds that the firm could issue a large amount of debt, use the proceeds to repurchase stock, and bring the actual structure to the target quickly if it choose to do so.

9-4
a.
Using data as given in the model, here is the basic CAPM equation for rs, the cost of common equity:

  

rs  =  rRF  +  bi(rM – rRF).  


       =  6%  +  1.2(11% - 6%) = 12%.



The spreadsheet model provides some more information on the CAPM method. rRF  is found as the long-term (10 or more years) T-bond yield, and this does not present much of a problem.




The beta is more problematic.  As we saw in Chapter 2, historical betas may or may not be good measures of future risk, which is what investors are interested in.  Note too that betas from published sources such as Value Line, Merrill Lynch, and Yahoo.com often differ substantially from one provider to another.  So, it is necessary to consider the beta carefully and make a judgment as to whether it accurately reflects investors’ perceptions of the company’s risk.  Financial staff members of larger companies often calculate their own betas and then look at the standard errors and R2 values to get an idea of how “good” the beta is.  They might also make adjustments to obtain what they regard as a “better” beta.  Still, one must always be concerned about the accuracy of the beta, and thus the CAPM estimate of rs.




The other data problem is the value of rM.  This is supposed to be the expected rate of return on an average stock as seen by the marginal investor.  However, we cannot identify the marginal investor to determine what his or her expected actually is.  So, the rM must be recognized to be an estimate that might be substantially inaccurate.




The rM can be estimated in two ways.  (1) We can use historical data on stock returns as provided by Ibbotson Associates or some other source.  Ibbotson recommends this procedure and sells the data.  However, this requires the assumption that investors expect to earn the same returns in the future that they earned in the past, which may or may not be a good assumption.  (2) Alternatively, we can obtain expected returns on the market as provided by analysts at firms such as Value Line and Merrill Lynch.  However, this requires the assumption that these analysts’ expectations are unbiased and accurately reflect the expectations of the marginal investor.  Analysts have not been particularly good predictors of the future, they differ among themselves, and there is suspicion that they provide “happy forecasts” in order to pump up stocks and get their firms’ customers in a buying mode.  So again, there is uncertainty about the validity of a CAPM cost of equity estimate.




Finally, the CAPM equation itself may not really reflect how investors view risks, and the model has never been proven empirically to be correct.  It is logical and reasonable, but investors may recognize the data problems described above and therefore not follow the dictates of the CAPM.




In spite of these potential problems, the CAPM is the method of choice in the academic community, and it is also most widely used by corporations, perhaps because professors with a CAPM bias trained most corporate analysts.  People—professors, analysts, and students—like specific numbers that they can look up and then cite the source of the data.  People find it easier to justify hard, published numbers as opposed to judgmental estimates.  This may be another reason for the popularity of historical (Ibbotson) CAPM data.




Finally, note that the CAPM cannot be used for privately-owned firms or for divisions of public companies unless comparable stand-alone proxies can be found, and that is difficult.


b.
Here is the basic DCF equation for a constant growth stock:



rs  =  D0 / P0  +  g.


       =  $1(1+g) / $40  +  g.



If growth were expected to remain constant, and we had a good estimate of the rate the marginal investor was using, then we could easily complete the formula and obtain an estimate of rs.  For example, if the constant growth rate was 10%, then in our example rs would be $1.10/$40  +  10%  =  12.75%.




For a non-constant growth stock, solve for rs in the following equation, where gt is the growth rate in each year t and the g’s vary over time:
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See the spreadsheet in ch09BOC-model, a printout of which is provided at the end of this set of answers.




The DCF equation could be used to estimate the “intrinsic value” of a stock, given an investor’s forecast for future growth and his or her required rate of return on the stock, rs.  Or, given the market price, P0, and the growth rates, we can solve for rs, the required rate of return, or cost of equity, for the stock.  Solving for rs is difficult unless a spreadsheet is used, but with a spreadsheet is fairly simple.  See the model and printout. 




The stock price, P0, is obviously known, as is the last dividend, D0.   However, the estimate of future growth, gt, is not known.  As the model printout shows, historical growth rates vary substantially from year to year, and they also vary depending on how they are calculated.  Moreover, historical growth rates are generally not good predictors of future growth, so there is no good reason to think that investors should or do rely heavily on historical rates when they estimate their intrinsic stock values.




Empirical research indicates that while security analysts’ forecast of future growth are not very good, they are still better than forecasts based just on historical data.  Moreover, studies indicate that investors rely more on security analysts’ growth forecasts than on historical growth rates when they buy and sell stocks.  Therefore, security analysts’ forecasts are better for use in DCF cost of capital estimates than are historical growth rates.




Growth is much more predictable for large, stable companies like Anheuser-Busch than it is for cyclical companies like U.S. Steel, and growth is virtually unpredictable for most new, small, high-tech start-up companies.  So, the DCF method produces more reliable results for a company like A-B than it does for most other companies, but even for a company like A-B, the “true” cost of equity could lie within a range of perhaps 3 percentage points because growth rate estimates vary that widely.


c.
The own-bond-yield-plus-risk premium method is often criticized as being “unscientific,” but it is still used, and with good reason.  The criticism is that the risk premium is “judgmental,” but in truth so are many elements of the CAPM and DCF methods.  Moreover, the risk premium is not a complete guess.  Careful surveys of portfolio managers have been taken to provide evidence about the size of the premium, and, if one likes the historical approach, the Ibbotson data provide information on historical differentials between stock and corporate bond yields.  Furthermore, researchers have calculated the differential between expected (DCF) returns on specific stocks versus the bonds of those same companies, and also between the CAPM cost of equity estimates and bond yields for various companies.

 


We present a small study of risk premiums on a tab in the BOC model, partly to give an idea of “over-own-bond-yield” premiums but also to show how these premiums can be estimated.

9-5
Flotation costs per dollar raised increase as we go from debt to preferred and to common stock (because it is more difficult for investment bankers to market riskier securities).  Also, flotation costs per dollar of capital raised decline as the firm raises larger and larger amounts (because some costs are fixed regardless of the issue’s size).



Flotation costs increase the cost of capital.  However, these costs are generally ignored for debt because they are small for debt, which is generally privately placed.  But flotation costs are typically taken into account for common and preferred stock because for these securities flotation costs are often substantial.  The result of flotation costs is a higher WACC, especially when new common stock must be issued.

9-6
The WACC changes over time if the firm makes internal changes, especially (1)  changes its capital structure or (2) invests in assets that are riskier (or less risky) than its past investments.  External factors can also affect the WACC, especially (1) changing interest rates and stock market conditions and (2) changes in the firm’s competitive environment.  To some extent the firm can influence perceptions, and it is often stated that a highly regarded manager like Warren Buffett of Berkshire Hathaway can lower a firm’s cost of capital because they inspire investor confidence.

9-7
The WACC used to evaluate each project should depend on the riskiness of the project—higher WACC’s should be used for riskier projects.  The risk adjustment is largely subjective, although some companies do apply CAPM techniques to find different costs of capital for each of their larger divisions.  Different capital structures across divisions can also affect divisional costs of capital.  Also, risk analysis techniques such as those that we will discuss in the capital budgeting chapters can be used to get an idea of different projects’ risks, and then a somewhat subjective factor can be added to the WACC for relatively risky projects or deducted for less risky projects.

ANSWERS TO END-OF-CHAPTER QUESTIONS

9-1
a.
The weighted average cost of capital, WACC, is the weighted average of the after-tax component costs of capital—-debt, preferred stock, and common equity.  Each weighting factor is the proportion of that type of capital in the optimal, or target, capital structure.  The after-tax cost of debt, rd(1 - T), is the relevant cost to the firm of new debt financing.  Since interest is deductible from taxable income, the after-tax cost of debt to the firm is less than the before-tax cost.  Thus, rd(1 - T) is the appropriate component cost of debt (in the weighted average cost of capital).

b.
The cost of preferred stock, rps, is the cost to the firm of issuing new preferred stock.  For perpetual preferred, it is the preferred dividend, Dps, divided by the net issuing price, Pn.  Note that no tax adjustments are made when calculating the component cost of preferred stock because, unlike interest payments on debt, dividend payments on preferred stock are not tax deductible.  The cost of new common equity, re, is the cost to the firm of equity obtained by selling new common stock.  It is, essentially, the cost of retained earnings adjusted for flotation costs.  Flotation costs are the costs that the firm incurs when it issues new securities.  The funds actually available to the firm for capital investment from the sale of new securities is the sales price of the securities less flotation costs.  Note that flotation costs consist of (1) direct expenses such as printing costs and brokerage commissions, (2) any price reduction due to increasing the supply of stock, and (3) any drop in price due to informational asymmetries.

c.
The target capital structure is the relative amount of debt, preferred stock, and common equity that the firm desires.  The WACC should be based on these target weights.

d.
There are considerable costs when a company issues a new security, including fees to an investment banker and legal fees.  These costs are called flotation costs.  The cost of new common equity is higher than that of common equity raised internally by reinvesting earnings.  Project’s financed with external equity must earn a higher rate of return, since they project must cover the flotation costs.

9-2
The WACC is an average cost because it is a weighted average of the firm's component costs of capital.  However, each component cost is a marginal cost; that is, the cost of new capital.  Thus, the WACC is the weighted average marginal cost of capital.

9-3

                                   
      Probable Effect on



                                   
rd(1 - T)      rs        WACC

a.
The corporate tax rate is lowered.
    +          0          +

b.
The Federal Reserve tightens credit.
    +          +          +

c.
The firm uses more debt; that is, it 

increases its debt/assets ratio.

    +          +          0

d.
The firm doubles the amount of capital 

it raises during the year.       
 0 or +     0 or +     0 or +

e.
The firm expands into a risky 

new area.                    

    +          +          +

f.
Investors become more risk averse.
    +          +          +

9-4
Stand-alone risk views a project’s risk in isolation, hence without regard to portfolio effects; within-firm risk, also called corporate risk, views project risk within the context of the firm’s portfolio of assets; and market risk (beta) recognizes that the firm’s stockholders hold diversified portfolios of stocks.  In theory, market risk should be most relevant because of its direct effect on stock prices.

9-5
If a company’s composite WACC estimate were 10 percent, its managers might use 10 percent to evaluate average-risk projects, 12 percent for those with high-risk, and 8 percent for low-risk projects.  Unfortunately, given the data, there is no completely satisfactory way to specify exactly how much higher or lower we should go in setting risk-adjusted costs of capital.

SOLUTIONS TO END-OF-CHAPTER PROBLEMS

9-1
40% Debt; 60% Equity; rd = 9%; T = 40%; WACC = 9.96%; rs = ?

 WACC = (wd)(rd)(1 - T) + (wce)(rs)

9.96% = (0.4)(9%)(1 - 0.4) + (0.6)rs
9.96% = 2.16% + 0.6rs
 7.8% = 0.6rs
   ADVANCE \r2rs = 13%.

9-2
Vps = $50; Dps = $3.80; F = 5%; rps = ?

rps = 
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 = 8%.

9-3
P0 = $30; D1 = $3.00; g = 5%; rs = ?

rs = 
[image: image5.wmf]0
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 + g =  + 0.05 = 15%.

9-4
a.
rd(1 - T) = 13%(1 - 0) = 13.00%.

b.
rd(1 - T) = 13%(0.80) = 10.40%.

c.
rd(1 - T) = 13%(0.65) = 8.45%.

9-5
rd(1 - T) = 0.12(0.65) = 7.80%.

9-6
rps = 
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9-7
Enter these values:  N = 60, PV = -515.16, PMT = 30, and FV = 1000, to get I = 6% = periodic rate.  The nominal rate is 6%(2) = 12%, and the after-tax component cost of debt is 12%(0.6) = 7.2%.

9-8
a.
rs = 
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 + 7% = 9.3% + 7% = 16.3%.

b.
rs
= rRF + (rM - rRF)b 


ADVANCE \r0= 9% + (13% - 9%)1.6 = 9% + (4%)1.6 = 9% + 6.4% = 15.4%.

c.
rs = Bond rate + Risk premium = 12% + 4% = 16%.

d.
The bond-yield-plus-risk-premium approach and the CAPM method both resulted in lower cost of equity values than the DCF method.  The firm's cost of equity should be estimated to be about 15.9 percent, which is the average of the three methods.

9-9
a.
$6.50 = $4.42(1+g)5 



(1+g)5 = 6.50/4.42 = 1.471



(1+g) = 1.471(1/5) = 1.080



g = 8%.

Alternatively, with a financial calculator, input N = 5, PV = -4.42, PMT = 0, FV = 6.50, and then solve for I = 8.02% ( 8%.

b.
D1 = D0(1 + g) = $2.60(1.08) = $2.81.

c.
rs = D1/P0 + g = $2.81/$36.00 + 8% = 15.81%.

9-10 a.
  ADVANCE \r2rs = 
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   g = 3%.

b.
Current EPS                    $5.400

Less:  Dividends per share      3.600
Retained earnings per share    $1.800

Rate of return                ( 0.090
Increase in EPS                $0.162

Current EPS                     5.400
Next year's EPS                $5.562
Alternatively, EPS1 = EPS0(1 + g) = $5.40(1.03) = $5.562.

9-11
a.
Common equity needed:

0.5($30,000,000) = $15,000,000.

b.
Cost using rs:

                                       After-Tax

                        Percent    (     Cost       =   Product

Debt                      0.50           4.8%*            2.4%

Common equity             0.50          12.0              6.0
                                                   WACC = 8.4%

*8%(1 - T) = 8%(0.6) = 4.8%.

c.
rs and the WACC will increase due to the flotation costs of new equity.

9-12
The book and market value of the current liabilities are both $10,000,000.

The bonds have a value of

V 
= $60(PVIFA10%,20) + $1,000(PVIF10%,20) 


= $60([1/0.10]-[1/(0.1*(1+0.10)20)]) + $1,000((1+0.10)-20) 


=  $60(8.5136) + $1,000(0.1486)

  
= $510.82 + $148.60 = $659.42.

Alternatively, using a financial calculator, input N = 20, I = 10, PMT = 60, and FV = 1000 to arrive at a PV = $659.46.

The total market value of the long-term debt is 30,000($659.46) = $19,783,800.

There are 1 million shares of stock outstanding, and the stock sells for $60 per share.  Therefore, the market value of the equity is $60,000,000.

The market value capital structure is thus:

Short-term debt          $10,000,000      11.14%

Long-term debt            19,783,800      22.03

Common equity             60,000,000      66.83
                         $89,783,800     100.00%

9-13
Several steps are involved in the solution of this problem.  Our solution follows:

Step 1.

Establish a set of market value capital structure weights.  In this case, A/P and accruals, and also short-term debt, may be disregarded because the firm does not use these as a source of permanent financing.

Debt:

The long-term debt has a market value found as follows:
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or 0.699($30,000,000) = $20,970,000 in total.

Preferred Stock:

The preferred has a value of

Pps = 
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 = $72.73.

There are $5,000,000/$100 = 50,000 shares of preferred outstanding, so the total market value of the preferred is

50,000($72.73) = $3,636,500.

Common Stock:

The market value of the common stock is

4,000,000($20) = $80,000,000.

Therefore, here is the firm's market value capital structure, which we assume to be optimal:

Long-term debt         $ 20,970,000          20.05%

Preferred stock           3,636,500           3.48

Common equity            80,000,000          76.47
                       $104,606,500         100.00%

We would round these weights to 20 percent debt, 4 percent preferred, and 76 percent common equity.

Step 2.

Establish cost rates for the various capital structure components.

Debt cost:

rd(1 - T) = 12%(0.6) = 7.2%.

Preferred cost:

Annual dividend on new preferred = 11%($100) = $11.  Therefore,

rps = $11/$100(1 - 0.05) = $11/$95 = 11.6%.

Common equity cost:

There are three basic ways of estimating rs:  CAPM, DCF, and risk premium over own bonds.  None of the methods is very exact.

CAPM:

We would use rRF = T-bond rate = 10%.  For RPM, we would use 4.5% to 5.5%.  For beta, we would use a beta in the 1.3 to 1.7 range.  Combining these values, we obtain this range of values for rs:


               Highest:   rs = 10% + (5.5)(1.7) = 19.35%.


               Lowest:    rs = 10% + (4.5)(1.3) = 15.85%.


               Midpoint:  rs = 10% + (5.0)(1.5) = 17.50%.


DCE:


ADVANCE \d4
The company seems to be in a rapid, nonconstant growth situation, but we do not have the inputs necessary to develop a nonconstant rs.  Therefore, we will use the constant growth model but temper our growth rate; that is, think of it as a long-term average g that may well be higher in the immediate than in the more distant future.

Data exist that would permit us to calculate historic growth rates, but problems would clearly arise, because the growth rate has been variable and also because gEPS ( gDPS.  For the problem at hand, we would simply disregard historic growth rates, except for a discussion about calculating them as an exercise.


We could use as a growth estimator this method:

g = b(r) = 0.5(24%) = 12%.

It would not be appropriate to base g on the 30% ROE, because investors do not expect that rate.

Finally, we could use the analysts' forecasted g range, 10 to 15 percent.  The dividend yield is D1/P0.  Assuming g = 12%,
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 = 5.6%.

One could look at a range of yields, based on P in the range of $17 to $23, but because we believe in efficient markets, we would use P0 = $20. Thus, the DCF model suggests a rs in the range of 15.6 to 20.6 percent:

       Highest:   rs = 5.6% + 15%   = 20.6%.

       Lowest:    rs = 5.6% + 10%   = 15.6%.

       Midpoint:  rs = 5.6% + 12.5% = 18.1%.

Generalized risk premium.

        Highest:   rs = 12% + 6% = 18%.

        Lowest:    rs = 12% + 4% = 16%.

        Midpoint:  rs = 12% + 5% = 17%.

Based on the three midpoint estimates, we have rs in this range:

                           CAPM             17.5%

                           DCF              18.1%

                           Risk Premium     17.0%

Step 3.

Calculate the WACC:

WACC = (D/V)(rdAT) + (P/V)(rps) + (S/V)(rs or re)

     = 0.20(rdAT) + 0.04(rps) + 0.76(rs or re).

It would be appropriate to calculate a range of WACCs based on the ranges of component costs, but to save time, we shall assume rdAT = 7.2%, 
rps = 11.6%, and rs = 17.5%.  With these cost rates, here is the WACC calculation:

WACC = 0.2(7.2%) + 0.04(11.6%) + 0.76(17.5%) = 15.2%.

9-14
P0 = $30; D1 = $3.00; g = 5%; F = 10%; rs = ?


rs = [D1/(1-F) P0] + g = [3/(1-0.10)(30)] + 0.05 = 16.1%.

9-15
Enter these values:  N = 20, PV =1000(1-0.02)=980, PMT = -90(1-.4)=-54, and FV = -1000, to get I = 5.57%, which is the after-tax component cost of debt.

SPREADSHEET PROBLEM

9-16
The detailed solution for the problem is available both on the instructor’s resource CD-ROM (in the file Solution for Ch 09 P16 Build a Model.xls) and on the instructor’s side of the web site, http://brigham.swcollege.com.

MINI CASE

DURING THE LAST FEW YEARS, HARRY DAVIS INDUSTRIES HAS BEEN TOO CONSTRAINED BY THE HIGH COST OF CAPITAL TO MAKE MANY CAPITAL INVESTMENTS.  RECENTLY, THOUGH, CAPITAL COSTS HAVE BEEN DECLINING, AND THE COMPANY HAS DECIDED TO LOOK SERIOUSLY AT A MAJOR EXPANSION PROGRAM THAT HAD BEEN PROPOSED BY THE MARKETING DEPARTMENT. ASSUME THAT YOU ARE AN ASSISTANT TO LEIGH JONES, THE FINANCIAL VICE-PRESIDENT. YOUR FIRST TASK IS TO ESTIMATE HARRY DAVIS’ COST OF CAPITAL.  JONES HAS PROVIDED YOU WITH THE FOLLOWING DATA, WHICH SHE BELIEVES MAY BE RELEVANT TO YOUR TASK:

1.
THE FIRM'S TAX RATE IS 40 PERCENT.

2.
THE CURRENT PRICE OF HARRY DAVIS’ 12 PERCENT COUPON, SEMIANNUAL PAYMENT, NONCALLABLE BONDS WITH 15 YEARS REMAINING TO MATURITY IS $1,153.72.  HARRY DAVIS DOES NOT USE SHORT-TERM INTEREST-BEARING DEBT ON A PERMANENT BASIS.  NEW BONDS WOULD BE PRIVATELY PLACED WITH NO FLOTATION COST.

3.
THE CURRENT PRICE OF THE FIRM'S 10 PERCENT, $100 PAR VALUE, QUARTERLY DIVIDEND, PERPETUAL PREFERRED STOCK IS $113.10.  HARRY DAVIS WOULD INCUR FLOTATION COSTS OF $2.00 PER SHARE ON A NEW ISSUE.

4.
HARRY DAVIS’ COMMON STOCK IS CURRENTLY SELLING AT $50 PER SHARE.  ITS LAST DIVIDEND (D0) WAS $4.19, AND DIVIDENDS ARE EXPECTED TO GROW AT A CONSTANT RATE OF 5 PERCENT IN THE FORESEEABLE FUTURE.  HARRY DAVIS’ BETA IS 1.2; THE YIELD ON T-BONDS IS 7 PERCENT; AND THE MARKET RISK PREMIUM IS ESTIMATED TO BE 6 PERCENT.  FOR THE BOND-YIELD-PLUS-RISK-PREMIUM APPROACH, THE FIRM USES A 4 PERCENTAGE POINT RISK PREMIUM.

5.
HARRY DAVIS’ TARGET CAPITAL STRUCTURE IS 30 PERCENT LONG-TERM DEBT, 10 PERCENT PREFERRED STOCK, AND 60 PERCENT COMMON EQUITY.

TO STRUCTURE THE TASK SOMEWHAT, JONES HAS ASKED YOU TO ANSWER THE FOLLOWING QUESTIONS.

A.
1.
WHAT SOURCES OF CAPITAL SHOULD BE INCLUDED WHEN YOU ESTIMATE HARRY DAVIS’ WEIGHTED AVERAGE COST OF CAPITAL (WACC)?

ANSWER:
THE WACC IS USED PRIMARILY FOR MAKING LONG-TERM CAPITAL INVESTMENT DECISIONS, i.e., FOR CAPITAL BUDGETING.  THUS, THE WACC SHOULD INCLUDE THE TYPES OF CAPITAL USED TO PAY FOR LONG-TERM ASSETS, AND THIS IS TYPICALLY LONG-TERM DEBT, PREFERRED STOCK (IF USED), AND COMMON STOCK. SHORT-TERM SOURCES OF CAPITAL CONSIST OF (1) SPONTANEOUS, NONINTEREST-BEARING LIABILITIES SUCH AS ACCOUNTS PAYABLE AND ACCRUALS AND (2) SHORT-TERM INTEREST-BEARING DEBT, SUCH AS NOTES PAYABLE.  IF THE FIRM USES SHORT-TERM INTEREST-BEARING DEBT TO ACQUIRE FIXED ASSETS RATHER THAN JUST TO FINANCE WORKING CAPITAL NEEDS, THEN THE WACC SHOULD INCLUDE A SHORT-TERM DEBT COMPONENT.  NONINTEREST-BEARING DEBT IS GENERALLY NOT INCLUDED IN THE COST OF CAPITAL ESTIMATE BECAUSE THESE FUNDS ARE NETTED OUT WHEN DETERMINING INVESTMENT NEEDS, THAT IS, NET RATHER THAN GROSS WORKING CAPITAL IS INCLUDED IN CAPITAL EXPENDITURES.

A.
2.
SHOULD THE COMPONENT COSTS BE FIGURED ON A BEFORE-TAX OR AN AFTER-TAX BASIS?

ANSWER:
STOCKHOLDERS ARE CONCERNED PRIMARILY WITH THOSE CORPORATE CASH FLOWS THAT ARE AVAILABLE FOR THEIR USE, NAMELY, THOSE CASH FLOWS AVAILABLE TO PAY DIVIDENDS OR FOR REINVESTMENT.  SINCE DIVIDENDS ARE PAID FROM AND REINVESTMENT IS MADE WITH AFTER-TAX DOLLARS, ALL CASH FLOW AND RATE OF RETURN CALCULATIONS SHOULD BE DONE ON AN AFTER-TAX BASIS.

A.
3.
SHOULD THE COSTS BE HISTORICAL (EMBEDDED) COSTS OR NEW (MARGINAL) COSTS?

ANSWER:
IN FINANCIAL MANAGEMENT, THE COST OF CAPITAL IS USED PRIMARILY TO MAKE DECISIONS WHICH INVOLVE RAISING NEW CAPITAL.  THUS, THE RELEVANT COMPONENT COSTS ARE TODAY'S MARGINAL COSTS RATHER THAN HISTORICAL COSTS.

B.
WHAT IS THE MARKET INTEREST RATE ON HARRY DAVIS’ DEBT AND ITS COMPONENT COST OF DEBT?

ANSWER:
HARRY DAVIS’ 12 PERCENT BOND WITH 15 YEARS TO MATURITY IS CURRENTLY SELLING FOR $1,153.72.  THUS, ITS YIELD TO MATURITY IS 10 PERCENT:

      0       1       2       3              29      30

      |       |       |       |     ( ( (      |       |

-1,153.72     60      60      60             60      60

                                                  1,000

ENTER N = 30, PV = -1153.72, PMT = 60, AND FV = 1000, AND THEN PRESS THE I BUTTON TO FIND rd/2 = I = 5.0%.  SINCE THIS IS A SEMIANNUAL RATE, MULTIPLY BY 2 TO FIND THE ANNUAL RATE, rd = 10%, THE PRE-TAX COST OF DEBT.

SINCE INTEREST IS TAX DEDUCTIBLE, UNCLE SAM, IN EFFECT, PAYS PART OF THE COST, AND HARRY DAVIS’ RELEVANT COMPONENT COST OF DEBT IS THE AFTER-TAX COST:


rd(1 - T) = 10.0%(1 - 0.40) = 10.0%(0.60) = 6.0%.

OPTIONAL QUESTION

SHOULD FLOTATION COSTS BE INCLUDED IN THE ESTIMATE?

ANSWER:
THE ACTUAL COMPONENT COST OF NEW DEBT WILL BE SOMEWHAT HIGHER THAN 6 PERCENT BECAUSE THE FIRM WILL INCUR FLOTATION COSTS IN SELLING THE NEW ISSUE.  HOWEVER, FLOTATION COSTS ARE TYPICALLY SMALL ON PUBLIC DEBT ISSUES, AND, MORE IMPORTANT, MOST DEBT IS PLACED DIRECTLY WITH BANKS, INSURANCE COMPANIES, AND THE LIKE, AND IN THIS CASE FLOTATION COSTS ARE ALMOST NONEXISTENT.

OPTIONAL QUESTION

SHOULD YOU USE THE NOMINAL COST OF DEBT OR THE EFFECTIVE ANNUAL COST?

ANSWER:
OUR 10 PERCENT PRE-TAX ESTIMATE IS THE NOMINAL COST OF DEBT.  SINCE THE FIRM'S DEBT HAS SEMIANNUAL COUPONS, ITS EFFECTIVE ANNUAL RATE IS 10.25 PERCENT:

(1.05)2 - 1.0 = 1.1025 - 1.0 = 0.1025 = 10.25%.
HOWEVER, NOMINAL RATES ARE GENERALLY USED.  THE REASON IS THAT THE COST OF CAPITAL IS USED IN CAPITAL BUDGETING, AND CAPITAL BUDGETING CASH FLOWS ARE GENERALLY ASSUMED TO OCCUR AT YEAR-END.  THEREFORE, USING NOMINAL RATES MAKES THE TREATMENT OF THE CAPITAL BUDGETING DISCOUNT RATE AND CASH FLOWS CONSISTENT.

C.
1.
WHAT IS THE FIRM'S COST OF PREFERRED STOCK?

ANSWER:
SINCE THE PREFERRED ISSUE IS PERPETUAL, ITS COST IS ESTIMATED AS FOLLOWS:
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NOTE (1) THAT FLOTATION COSTS FOR PREFERRED ARE SIGNIFICANT, SO THEY ARE INCLUDED HERE, (2) THAT SINCE PREFERRED DIVIDENDS ARE NOT DEDUCTIBLE TO THE ISSUER, THERE IS NO NEED FOR A TAX ADJUSTMENT, AND (3) THAT WE COULD HAVE ESTIMATED THE EFFECTIVE ANNUAL COST OF THE PREFERRED, BUT AS IN THE CASE OF DEBT, THE NOMINAL COST IS GENERALLY USED.

C.
2.
HARRY DAVIS’ PREFERRED STOCK IS RISKIER TO INVESTORS THAN ITS DEBT, YET THE PREFERRED'S YIELD TO INVESTORS IS LOWER THAN THE YIELD TO MATURITY ON THE DEBT.  DOES THIS SUGGEST THAT YOU HAVE MADE A MISTAKE?  (HINT: THINK ABOUT TAXES.)

ANSWER:
CORPORATE INVESTORS OWN MOST PREFERRED STOCK, BECAUSE 70 PERCENT OF PREFERRED DIVIDENDS RECEIVED BY CORPORATIONS ARE NONTAXABLE. 
THEREFORE, PREFERRED OFTEN HAS A LOWER BEFORE-TAX YIELD THAN THE BEFORE-TAX YIELD ON DEBT ISSUED BY THE SAME COMPANY.  NOTE, THOUGH, THAT THE AFTER-TAX YIELD TO A CORPORATE INVESTOR, AND THE AFTER-TAX COST TO THE ISSUER, ARE HIGHER ON PREFERRED STOCK THAN ON DEBT.

D.
1.
WHAT ARE THE TWO PRIMARY WAYS COMPANIES RAISE COMMON EQUITY?
ANSWER:
A FIRM CAN RAISE COMMON EQUITY IN TWO WAYS: (1) BY RETAINING EARNINGS AND (2) BY ISSUING NEW COMMON STOCK.

D.
2.
WHY IS THERE A COST ASSOCIATED WITH REINVESTED EARNINGS?

ANSWER:
MANAGEMENT MAY EITHER PAY OUT EARNINGS IN THE FORM OF DIVIDENDS OR ELSE RETAIN EARNINGS FOR REINVESTMENT IN THE BUSINESS.  IF PART OF THE EARNINGS IS RETAINED, AN OPPORTUNITY COST IS INCURRED:  STOCKHOLDERS COULD HAVE RECEIVED THOSE EARNINGS AS DIVIDENDS AND THEN INVESTED THAT MONEY IN STOCKS, BONDS, REAL ESTATE, AND SO ON.

D.
3.
HARRY DAVIS DOESN’T PLAN TO ISSUE NEW SHARES OF COMMON STOCK.  USING THE CAPM APPROACH, WHAT IS HARRY DAVIS’ ESTIMATED COST OF EQUITY?

ANSWER:
rs = 0.07 + (0.06)1.2 = 14.2%.

E.
1.
WHAT IS THE ESTIMATED COST OF EQUITY USING THE DISCOUNTED CASH FLOW (DCF) APPROACH?

ANSWER:
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 = 13.8%.

E.
2.
SUPPOSE THE FIRM HAS HISTORICALLY EARNED 15 PERCENT ON EQUITY (ROE) AND RETAINED 35 PERCENT OF EARNINGS, AND INVESTORS EXPECT THIS SITUATION TO CONTINUE IN THE FUTURE.  HOW COULD YOU USE THIS INFORMATION TO ESTIMATE THE FUTURE DIVIDEND GROWTH RATE, AND WHAT GROWTH RATE WOULD YOU GET? 
IS THIS CONSISTENT WITH THE 5 PERCENT GROWTH RATE GIVEN EARLIER?

ANSWER:
ANOTHER METHOD FOR ESTIMATING THE GROWTH RATE IS TO USE THE RETENTION GROWTH MODEL:

g = (1 - PAYOUT RATIO)ROE

IN THIS CASE g = (0.35)0.15 = 5.25%.  THIS IS CONSISTENT WITH THE 5% RATE GIVEN EARLIER.

E.
3.
COULD THE DCF METHOD BE APPLIED IF THE GROWTH RATE WAS NOT CONSTANT? HOW?

ANSWER:
YES, YOU COULD USE THE DCF USING NONCONSTANT GROWTH.  YOU WOULD FIND THE PV OF THE DIVIDENDS DURING THE NONCONSTANT GROWTH PERIOD AND ADD THIS VALUE TO THE PV OF THE SERIES OF INFLOWS WHEN GROWTH IS ASSUMED TO BECOME CONSTANT.

F.

WHAT IS THE COST OF EQUITY BASED ON THE BOND-YIELD-PLUS-RISK-PREMIUM METHOD?

ANSWER:
rs = COMPANY’S OWN BOND YIELD + RISK PREMIUM.

FIRST FIND THE YTM OF THE BOND:

ENTER N = 30, PV = -1153.72, PMT = 60, AND FV = 1000, AND THEN PRESS THE I BUTTON TO FIND r/2 = I = 5%.  SINCE THIS IS A SEMIANNUAL RATE, MULTIPLY BY 2 TO FIND THE ANNUAL RATE, r = 10%.


THE ASSUMED RISK PREMIUM IS 4%, THUS

rs = 0.10 + 0.04 = 14%.

G.

WHAT IS YOUR FINAL ESTIMATE FOR THE COST OF EQUITY, rs?

ANSWER:
THE FINAL ESTIMATE FOR THE COST OF EQUITY WOULD SIMPLY BE THE AVERAGE OF THE VALUES FOUND USING THE ABOVE THREE METHODS.

CAPM



14.2%

DCF



13.8

BOND YIELD + R.P.

14.0
AVERAGE


14.0%

H.

WHAT IS HARRY DAVIS’ WEIGHTED AVERAGE COST OF CAPITAL (WACC)?

ANSWER:
WACC
= wdrd(1 - T) + wpsrps + wce(rs)

= 0.3(0.10)(0.6) + 0.1(0.09) + 0.6(0.14)

= 0.111 = 11.1%.

I.

WHAT FACTORS INFLUENCE HARRY DAVIS’ COMPOSITE WACC?

ANSWER:
THERE ARE FACTORS THAT THE FIRM CANNOT CONTROL AND THOSE THAT THEY CAN CONTROL THAT INFLUENCE WACC.

FACTORS THE FIRM CANNOT CONTROL:

LEVEL OF INTEREST RATES

TAX RATES

FACTORS THE FIRM CAN CONTROL:

CAPITAL STRUCTURE POLICY

DIVIDEND POLICY

INVESTMENT POLICY

J.

SHOULD THE COMPANY USE THE COMPOSITE WACC AS THE HURDLE RATE FOR EACH OF ITS PROJECTS?
ANSWER:
NO.  THE COMPOSITE WACC REFLECTS THE RISK OF AN AVERAGE PROJECT UNDERTAKEN BY THE FIRM.  THEREFORE, THE WACC ONLY REPRESENTS THE “HURDLE RATE” FOR A TYPICAL PROJECT WITH AVERAGE RISK.  DIFFERENT PROJECTS HAVE DIFFERENT RISKS.  THE PROJECT’S WACC SHOULD BE ADJUSTED TO REFLECT THE PROJECT’S RISK.

K.

WHAT PROCEDURES ARE USED TO DETERMINE THE RISK-ADJUSTED COST OF CAPITAL FOR A PARTICULAR DIVISION?  WHAT APPROACHES ARE USED TO MEASURE A DIVISION’S BETA?

ANSWER:
THE FOLLOWING PROCEDURES CAN BE USED TO DETERMINE A DIVISION’S RISK-ADJUSTED COST OF CAPITAL:

(1)
SUBJECTIVE ADJUSTMENTS TO THE FIRM’S COMPOSITE WACC.

(2)
ATTEMPT TO ESTIMATE WHAT THE COST OF CAPITAL WOULD BE IF THE DIVISION WERE A STAND-ALONE FIRM.  THIS REQUIRES ESTIMATING THE DIVISION’S BETA.

THE FOLLOWING APPROACHES CAN BE USED TO MEASURE A DIVISION’S BETA:

(1)
PURE PLAY APPROACH.  FIND SEVERAL PUBLICLY TRADED COMPANIES EXCLUSIVELY IN THE PROJECT’S BUSINESS.  THEN, USE THE AVERAGE OF THEIR BETAS AS A PROXY FOR THE PROJECT’S BETA.  (IT’S HARD TO FIND SUCH COMPANIES.)

(2)
ACCOUNTING BETA APPROACH.  RUN A REGRESSION BETWEEN THE PROJECT’S ROA AND THE S&P INDEX ROA.  ACCOUNTING BETAS ARE CORRELATED (0.5 - 0.6) WITH MARKET BETAS.  HOWEVER, YOU NORMALLY CAN’T GET DATA ON NEW PROJECT ROAs BEFORE THE CAPITAL BUDGETING DECISION HAS BEEN MADE.

L.
HARRY DAVIS IS INTERESTED IN ESTABLISHING A NEW DIVISION, WHICH WILL FOCUS PRIMARILY ON DEVELOPING NEW INTERNET-BASED PROJECTS.  IN TRYING TO DETERMINE THE COST OF CAPITAL FOR THIS NEW DIVISION, YOU DISCOVER THAT STAND-ALONE FIRMS INVOLVED IN SIMILAR PROJECTS HAVE ON AVERAGE THE FOLLOWING CHARACTERISTICS:



( 
THEIR CAPITAL STRUCTURE IS 10 PERCENT DEBT AND 90 PERCENT COMMON EQUITY.



(
THEIR COST OF DEBT IS TYPICALLY 12 PERCENT.




(
THE BETA IS 1.7. 



GIVEN THIS INFORMATION, WHAT WOULD YOUR ESTIMATE BE FOR THE  DIVISION’S COST OF CAPITAL?

ANSWER:



rs DIV.
= rRF + (rM - rRF)bDIV.


= 7% + (6%)1.7 = 17.2%.


WACCDIV.
= Wdrd(1 - T) + Wcrs


= 0.1(12%)(0.6) + 0.9(17.2%)



= 16.2%.

THE DIVISION’S WACC = 16.2% VS. THE CORPORATE WACC = 11.1%.  THE DIVISION’S MARKET RISK IS GREATER THAN THE FIRM’S AVERAGE PROJECTS. TYPICAL PROJECTS WITHIN THIS DIVISION WOULD BE ACCEPTED IF THEIR RETURNS ARE ABOVE 16.2 PERCENT.

M.

WHAT ARE THREE TYPES OF PROJECT RISK?  HOW IS EACH TYPE OF RISK USED?

ANSWER:
THE THREE TYPES OF PROJECT RISK ARE:


STAND-ALONE RISK


CORPORATE RISK


MARKET RISK

MARKET RISK IS THEORETICALLY BEST IN MOST SITUATIONS. HOWEVER, CREDITORS, CUSTOMERS, SUPPLIERS, AND EMPLOYEES ARE MORE AFFECTED BY CORPORATE RISK. THEREFORE, CORPORATE RISK IS ALSO RELEVANT. STAND-ALONE RISK IS THE EASIEST TYPE OF RISK TO MEASURE.

TAKING ON A PROJECT WITH A HIGH DEGREE OF EITHER STAND-ALONE OR CORPORATE RISK WILL NOT NECESSARILY AFFECT THE FIRM’S MARKET RISK. HOWEVER, IF THE PROJECT HAS HIGHLY UNCERTAIN RETURNS, AND IF THOSE RETURNS ARE HIGHLY CORRELATED WITH RETURNS ON THE FIRM’S OTHER ASSETS AND WITH MOST OTHER ASSETS IN THE ECONOMY, THE PROJECT WILL HAVE A HIGH DEGREE OF ALL TYPES OF RISK.

N.

EXPLAIN IN WORDS WHY NEW COMMON STOCK THAT IS RAISED EXTERNALLY HAS A HIGHER PERCENTAGE COST THAN EQUITY THAT IS RAISED INTERNALLY BY REIVESTING EARNINGS.

ANSWER:
THE COMPANY IS RAISING MONEY IN ORDER TO MAKE AN INVESTMENT. THE MONEY HAS A COST, AND THIS COST IS BASED PRIMARILY ON THE INVESTORS’ REQUIRED RATE OF RETURN, CONSIDERING RISK AND ALTERNATIVE INVESTMENT OPPORTUNITIES.  SO, THE NEW INVESTMENT MUST PROVIDE A RETURN AT LEAST EQUAL TO THE INVESTORS’ OPPORTUNITY COST.

IF THE COMPANY RAISES CAPITAL BY SELLING STOCK, THE COMPANY DOESN’T GET ALL OF THE MONEY THAT INVESTORS PUT UP. FOR EXAMPLE, IF INVESTORS PUT UP $100,000, AND IF THEY EXPECT A 15 PERCENT RETURN ON THAT $100,000, THEN $15,000 OF PROFITS MUST BE GENERATED. BUT IF FLOTATION COSTS ARE 20 PERCENT ($20,000), THEN THE COMPANY WILL RECEIVE ONLY $80,000 OF THE $100,000 INVESTORS PUT UP. THAT $80,000 MUST THEN PRODUCE A $15,000 PROFIT, OR A 15/80 = 18.75% RATE OF RETURN VERSUS A 15 PERCENT RETURN ON EQUITY RAISED AS RETAINED EARNINGS.

O.
1.
HARRY DAVIS ESTIMATES THAT IF IT ISSUES NEW COMMON STOCK, THE FLOTATION COST WILL BE 15 PERCENT.  HARRY DAVIS INCORPORATES THE FLOTATION COSTS INTO THE DCF APPROACH.  WHAT IS THE ESTIMATED COST OF NEWLY ISSUED COMMON STOCK, TAKING INTO ACCOUNT THE FLOTATION COST?

ANSWER:
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O.
2.
SUPPOSE HARRY DAVIS ISSUES 30-YEAR DEBT WITH A PAR VALUE OF $1,000 AND A COUPON RATE OF 10%, PAID ANNUALLY.  IF FLOTATION COSTS ARE 2 PERCENT, WHAT IS THE AFTER-TAX COST OF DEBT FOR THE NEW BOND?

ANSWER:
USING A FINANCIAL CALCULATOR, N = 30, PV = (1-0.02)(1000) = 980, PMT = -(1-0.40)(100) = -60, FV = -1000.  THE RESULTING I IS 6.15%, WHICH IS THE AFTER-TAX COST OF DEBT.
P.

WHAT FOUR COMMON MISTAKES IN ESTIMATING THE WACC SHOULD HARRY DAVIS AVOID?

ANSWER:
1.
DON’T USE THE COUPON RATE ON A FIRM’S EXISTING DEBT AS THE PRE-TAX COST OF DEBT.  USE THE CURRENT COST OF DEBT.  



2.
WHEN ESTIMATING THE RISK PREMIUM FOR THE CAPM APPROACH, DON’T SUBTRACT THE CURRENT LONG-TERM T-BOND RATE FROM THE HISTORICAL AVERAGE RETURN ON STOCKS.





FOR EXAMPLE, THE HISTORICAL AVERAGE RETURN ON STOCKS HAS BEEN ABOUT 12.7%.  IF INFLATION HAS DRIVEN THE CURRENT RISK-FREE RATE UP TO 10%, IT WOULD BE WRONG TO CONCLUDE THAT THE CURRENT MARKET RISK PREMIUM IS 12.7% - 10% = 2.7%.  IN ALL LIKELIHOOD, INFLATION WOULD ALSO HAVE DRIVEN UP THE EXPECTED RETURN ON THE MARKET. THEREFORE, THE HISTORICAL RETURN ON THE MARKET WOULD NOT BE A GOOD ESTIMATE OF THE CURRENT EXPECTED RETURN ON THE MARKET.



3.
DON’T USE BOOK WEIGHTS TO ESTIMTE THE WEIGHTS FOR THE CAPITAL STRUCTURE.  USE THE TARGET CAPITAL STRUCTURE TO DETERMINE THE WEIGHTS FOR THE WACC.  IF YOU DON’T HAVE THE TARGET WEIGHTS, THEN USE MARKET VALUE RATHER THAN BOOK VALUE TO OBTAIN THE WEIGHTS.  USE THE BOOK VALUE OF DEBT ONLY AS A LAST RESORT.



4.
ALWAYS REMEMBER THAT CAPITAL COMPONENTS ARE SOURCES OF FUNDING THAT COME FROM INVESTORS.  IF IT’S NOT A SOURCE OF FUNDING FROM AN INVESTOR, THEN IT’S NOT A CAPITAL COMPONENT.




}MARKET CONDITIONS
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