Problem Set 6 Answer Key (1999 Spring)

The review session will be held on following time and location.

Date & Time
Location

April 15(Thursday), 5-6pm
E51-376

April 16(Friday), 4-5, 5-6 pm
E51-376

Problem 1
The revised version of Mr. Brinepool’s table is as follows.


Amount
Percent of Total
Rate of Return

Bank Loan
$120
120/670 = 0.18
8%

LT Debt
80
80/670   = 0.12
7.75%

Pref. Stock
70
70/670   = 0.10
8.57%

Common Stock
400
400/670 = 0.60
11%

Total
$670
1.0


We always think the cost of capital as an opportunity cost, so when we calculate it, we need to use the current prices of specific securities.  For the equity return we can use CAPM which is based upon the current risk-free rate, market return, and beta (even though it is estimated from historical data, we assume that it is stable over a certain period of time).  The historical target return is irrelevant – it assumes the answer.  We can use DCF method with the formula, ROE = DIV/Price + g.  This gives 11.7% which is very similar to the result from CAPM.  Using the percentage of each financing source and a 35% tax rate, WACC is 9.00%.

WACC = 8*(1-.35)*0.18 + 7.75*(1-.35)*0.12 + 8.57*0.10 + 11*0.60 = 9.00
Problem 2

4.  

This is not a valid objection.  MM’s Proposition II explicitly allows for the rates of return on both debt and equity to increase as the proportion of debt in the capital structure increases.  The rate on bonds increases because the debtholders are taking on more of the risk of the firm; the rate on the common stock increases because of increasing financial leverage.  See Figure 17.2 and the accompanying discussion.

5.

a.  The cost of capital of the firm (r) is not affected by the choice of capital structure under Proposition I.  The choice of financing is like moving half of your money to your left pocket while leaving half in your right;  it in no way affects your wealth.  The reason the statement quoted in the book seems to be true is that it doesn’t account for the changing proportions of the firm financed by debt and equity.  As the debt-equity ratio increases, it is true that both the cost of equity and debt increase;  but a smaller proportion of the firm is finance by equity.  The overall effect is to leave the firm’s cost of capital unchanged.

b. Moderate borrowing doesn’t significantly affect the probability of financial distress, but it does increase the variability (and also market risk) borne by stockholders.  This additional risk must be offset by a higher average return to stockholders.

6.

a.  If the opportunity were the firm’s only asset, this might be a good deal.  Stockholders would put up no money and therefore have nothing to lose.  The trouble is, rational lenders won’t advance 100 percent of the asset’s value for an 8 percent promised return unless other assets are put up as collateral.  The more basic point is this:  The 8 percent cost of debt is not the opportunity cost of investing in the project.  Suppose the opportunity cost of capital is 12%.  The right bundle rate for the project is 12%, regardless of how financing is obtained.

If the value of firm is independent of leverage, then any asset’s contribution to firm value must be independent of how it is financed.  Note also that the statement ignores the effect on the stockholders of an increase in financial leverage.

b.  This is not an important reason for conservative debt levels.  So long as MM’s Proposition I holds, the company’s overall cost of capital is unchanged despite increasing interest rates paid as the firm borrows more.  (However, the increasing interest rates may signal an increasing probability of financial distress – and that can be important.  See chapter 18.)

Problem 3

The book value of Merck’s assets is $16,408 million.  With a 40% book debt ratio (including long-term debt and other long term liabilities), debt is $6,563 million, $1,294 million more than shown in table 18-3aThe corporate tax rate is 35%, so firm value increases by $453 million (= $1,294 million * 0.35).  The market value of the firm is now $53,138 million.

Table 18-3b would now look like this 

BOOK VALUES


Net Working Capital
$1,473

$2,440

Long-term Debt

Long-term Assets
             14,935

  4,123

Other Long-term Liabilities







  9,845

Equity

Total Assets
           $16,408
           $16,408 
             Total Liabilities

MARKET VALUES


Net Working Capital
$1,473

$2,440

Long-term Debt

Long-term Assets
             51,212

  4,123

Other Long-term Liabilities

PV of Add’l tax shields
      453

46,575

Equity

Total Assets
            $53,138
           $53,138 
             Total Liabilities

From Table 18-3a, we determine Merck’s orginal stock price:

P = $47,416/1248 =  $37.99 per share

The new stock price P*, is unknown, but we do know that Merck spends $1,294 million to repurchase n shares:


Value of shares repurchased = 1,294 million = nP*

We also know that P* will be given by 


P*=$46,575/(1,248-n)

Using these two equations, we can get P*=$38.36 per share.

Problem 4

a.  The market value of the firm after the recapitalization will be $114 million.  The changes are shown below(figures in millions):

Before Recapitalization


Assets

$100
Debt

$0




Equity

$100

After Recaptalization


Assets

$100
Debt

$40

PV Tax Shields
  $14
Equity 

$74

b.  Let n = number of shares repurchased, and P* = price per share after recap.  Then we have the following two equations:

value of shares repurchased = $40 million = nP*

P* =  $74million/(1,000,000-n)

These will give n = 350,877 and P* = $114 (=74 million / (1,000,000-350,877))

c.  Prior to the transaction the company had $10 per share in expected after-tax cash flow each year.  Thus annual interest payment is $40 million * 0.06 = $2.4 million.  This interest payment is tax-deductible.  The table below illustrates how after-tax cash flow has changed.





Before Recap

After Recap


EBIT



$ 15.38


$ 15.38

Interest



     0.00


     2.40

Taxable Income


$ 15.38                               12.98

Tax(@35%)


     5.38


     4.54

Earning after Tax

 $10.00   

     8.44

Shares outstanding  
          1,000,000 
              649,123

After-tax cash flow/share
 $10.00


  $13.00

We now have the pieces we need to use the dividend growth model to find the return on equity after the transaction.  The information we’re given implies that there is no growth in this firm, and hence that all earnings are paid out as dividends.  We can use the formula P* = DIV/(r-g).  we know that P*=$114, DIV=$13, and g=0.  Plugging theses into the formula gives rE=11.4%

d.  WACC = 6.0*(1-0.35)*(40/114) + 11.4*(74/114) = 8.77%

Problem 5

6.  Reducing the amount of earnings retained each year will, of course, reduce the growth rate of dividends per share.  Also, new shares will have to be issued each year in order to finance company growth.  Under the original dividend policy, we expect next year’s stock price to be 50(1.08) = $54.  If N is the number of original shares outstanding, the value of the company at t=1 will be 54N.

Under the new policy, n new shares will be issued at t=1 to make up for the loss of retained earnings; this loss is $2 per original share ($4-$2), or an aggreagate shortfall of 2N.  If P1 is the price of the common stock at t=1 under the new policy, then


2N = nP1
Also, because the total value of the company is unchanged, 


54N = (N+n) P1
Solving, we have that P1=$52.  If g is the expected growth rate under the new policy and P0 the price at t=0, we have that 


52 = (1+g) P0
and 


P0 = 4/(.12-g)

Solving this, we get g=4% and P0 = $50, unchanged.

17.  a.  If we ignore taxes and there is no information about operating profitability or business risk conveyed by the repurchase, then investors are indifferent between dividends and repurchases.  When the share repurchase plan is announced there will be no change in share price – it will remain at $80.

b. The regular dividend has been $4 per share, so the company has $400,000 cash on hand.  With a share price of $80, it can repurchase 5,000 shares.

c. Total asset value (before each dividend or repurchase) remains at $8,000,000 and these assets earn $400,000 per year, under either policy.

Old Policy: The annual dividend is $4 and it never changes, so the stock price(just before the dividend payment) will be $80 for all years.

New Policy: Every year $400,000 is available for share repurchase.  As noted above, at t=0, 5,000 shares will be repurchased.  At t=1, then, just before the repurchase there will be 95,000 shares outstanding, and shares, the total number repurchased will be 4,750.  Continuing in this fashion we can generate the following table:


Time
Shares Outstanding
Share Price
Share Repurchased



 t=0
       100,000                        $80.00                      5,000


 t=1               95,000

     $84.21                      4,750


 t=2
        90,250 

     $88.64                      4,513

 
 t=3               85,737
                  $93.31                      4,287

To see in another way how investors are indifferent between dividends and repurchases, note that share price is increasing by 5.26% each year.  This is the same rate of return that investors received under the old policy on the ex-dividend value of their shares. ($400,000/$7,600,000 = 5.26%)

20.  

a. Dividend payout should not in itself affect the cost of capital(MM)

b. This is not true.  We can think of retained earnings as new capital which belongs to current shareholders that the firm immediately reinvests in itself.  Current shareholders will require the same rate of return on this capital as a new shareholder would require on a new investment.  Thus, retained earnings are not free capital; they carry the full opportunity cost of equity capital. (Retained earnings do avoid issue costs associated with new equity, but that is all.)

c. We have seen that in the absence of tax effects or other distortions, investors are indifferent between cash being paid out as dividends or as a repurchase.  This statement is misleading because it ignores the fact that some earnings have to be paid out in order to repurchase shares.  If we introduced taxes such that the tax rate on capital gains was less than the tax rate on dividends, then we would expect stock repurchase to be preferred over dividends, but not for the reasons given in this statement.

Problem 6

1999 January Data

Tyson rate of return:  -1.47%

S&P 500:  4.1%

T-bill: 0.4%

a. Using Merrill Lynch table, ( is 1.08 and ( is –1.00%.  Since Merrill Lynch used the market return instead of risk premium, the expected return will be got from the following equation.

ri = ( + (* rm + ei, where ri is rate of return for a stock, rm is the market return and ei is an error term

Therefore, the abnormal return (return-expected return) is

-1.47-[-1.00+1.08*4.1] = -4.9%

b. If we use CAPM, expected return will use the following equation.

ri – rf = ( + (*( rm - rf) + ei, where rf is risk-free rate.

Then, when CAPM is correct, the ( should be 0.  Therefore, the abnormal return is

-1.47-[0.4+1.08*(4.1-0.4)] = -5.87%

c. (b) is probably better.  No asset pricing model could say that investors expect a normal ( of 

-1.00% per month.

Problem 7

Definition of efficiency (p.329 in Brealey and Myers)

· Weak form efficiency: The current prices reflect all information contained in the record of past prices.

· Semi-strong form efficiency: The current prices reflect not only past prices but all other published information, such as announcement of dividends and earnings, forecasts of company earnings, changes in accounting practices, mergers, etc.

· Strong form efficiency: The current prices reflect not just public information but all the information that can be acquired by painstaking analysis of the company and the economy.  There will be no successful investment managers who can consistently beat the market.

(b) Not strong form efficient since managers use their inside information to earn money.

(d) Not weak form efficient since if the evidence is true we can use past prices to earn easy money.    
(f) Not semi-strong form efficient since we could make money by trading on earnings announcements. 

Note:  The key point of market efficiency is that we can not earn easy money with the information permitted to use in each form of efficiency.
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