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20-points

1.  Hank Hill of Arlen, TX is starting a firm that sells propane and propane accessories.  The original plan is to finance the firm with all equity (unlevered).  The unlevered earnings before taxes are expected to be a perpetual $20 million per year.  The all equity Beta is 1.0.  The corporate tax rate is 40%, the required market return is 14%, and the risk-free rate is 6%.  The firm requires a $90 million initial investment.  Hank’s original plan is to issue $90 million in equity to finance the firm.


(a).
What is the market value of the all equity financed firm?  What will be the NPV of the all equity firm investment?


(b).
Hank now decides to finance the firm with equity and an issue of $25 million of perpetual debt.  The Beta of the debt is assumed to be zero.  What will be the total market value of the levered firm?  What will be the firm’s new total NPV of the firm if it is financed with $25 million of debt and the remaining funds from equity?


(c).
What is the weighted average cost of capital for the firm?  Using the WACC approach, what is the total value of the firm?

5-points

2.
In an efficient market, what will be the expected Net Present Value of an investment in IBM corporation common stock?

10-points

3.
Foghorn Leghorn is the president and CEO of Leghorn Software.  Leghorn is all equity financed.  The current market value of equity is $20 million.  The corporate tax rate is 40%, and the firm’s all equity Beta is 1.5.  Foghorn picks up a Corporate Finance textbook and reads that the MM theories state that leverage increases firm value by the PV of the tax shield.  Foghorn now issues $5 million of 8% debt and buys back $5 million of equity, and thus changes the capital structure.  Foghorn is shocked by the results:  The market value of debt is $5 million and the market value of equity is $13 million, so the firm now has a total market value of $18 million.  Firm value has decreased by $2 million.  What has happened to Leghorn Software (why has the firm value decreased)?

10-points

4.
The dividend yield on the S&P 500 index is now about 1.8%, an historic low.  Some market “experts” say that stock prices are thus very overvalued and that stock prices will soon fall in order for dividend yields to return to “normal” levels.  Provide a rational explanation as to why dividend yields are so low (they have not kept pace with the higher corporate earnings and stock prices).  What really determines firm value?

10-points

5.
Firms that stop paying regular cash dividends are observed to experience a large drop in stock price during the day of announcement.  Is this observation consistent with market efficiency?  Why is the reaction so negative when firms announce that they will no longer pay dividends?

15-points

6.
An all equity firm’s assets generate no free cash flow (FCF) this year.  The first non-zero FCF is expected to be $25 million four years from today.  FCFs will then grow at an annual rate of 7% per year forever.  The all equity Beta is 1.5, the market required return is 14%, and the risk-free rate is 6%.  There are 10 million shares of common stock outstanding.  What should today’s stock price be?

5-points

7.
An all equity firm issues $100 million of perpetual debt at a rate of 8%.  The corporate tax rate is 40%.  The firm’s asset beta is 0.8, and the Beta of debt is zero.  What is the exact level of NPV associated with the issue of debt?

10-points

8.
Using the random walk model, you observe that the monthly unexpected returns to MicroSoft stock are negatively correlated.  Is this observation consistent with market efficiency?  In an efficient market, what should the observed correlation of unexpected returns be?

10-points

9.
Some firms are highly levered and some firms use no leverage (all equity).  What are some of the different characteristics of high leverage versus low (or no) leverage firms?  For example, why can some firms maintain more debt in their capital structure?

5-points

10.
Under what circumstances would a firm’s shareholders approve of a firm’s investment in a negative NPV investment?  How could such a project ever benefit the stockholders?

Solutions for the Summer 1997 Final Exam

1.
A.
r0 = rF + Bassets[rM – rF] = 0.06 + (1.0)[0.14 – 0.06] = 0.14 or 14% required return on the assets or unlevered equity


VU = EBIT(1-TC)/r0 = (20)(1-0.40)/0.14 = $85.7142 million

NPV (all equity) = -90 + 85.7142 = -$4.2857 million, this would be rejected at this value.


B.
VL = VU + PV(tax shield) = VU + TCB = 85.7142 + (0.40)(25) = $95.7142 million



NPV of levered firm = -90 + 95.7142 = $5.7142 million, accept due to positive NPV


C.
VE = VL – VD = 95.7142 – 25 = $70.7142 million, value of levered equity


rE = r0 + (r0 – rD)(1-TC)(D/E) = 0.14 + (0.14 – 0.06)(1-0.40)(25/70.7142) = 0.15697



rWACC = [D/(D+E)](1-TC)rD + [E/(D+E)]rE



rWACC = [25/(25+70.7142)](1 – 0.40)(0.06) + [70.7142/(25+70.7142)](0.15697) = 0.125373



VL = [unlevered cash flow]/rWACC = EBIT(1-TC)/rWACC = (20)(1-0.40)/0.125373 = $95.714 million

2.
NPV of any open market security purchase should be zero in an efficient market.  The price paid for the stock should be exactly equal to the Present Value of the future expected cash flows to be received.

3.
The PV of the Tax Shield created is less than the corresponding increase in the PV of the expected costs of financial distress.  In fact the PV of the expected costs of financial distress exceeds the PV of the Tax Shield by $2 million.  This is an example of a firm that probably should not be levered


VL = VU + PV(tax shield) – PV(expected costs of financial distress)

4.
A firm’s value can only come from the PV of the cash flows that are produced by the firm’s investment policy.


Dividend payments can best be modeled as a percentage of a firm’s permanent income.  Managers will eventually increase (decrease) dividends as the permanent income increases (decreases).  Managers are also quite conservative with regard to changing dividends and the speed of dividend adjustment as permanent income changes appears to have been slowing down during the last twenty years.  It means that it just takes more time for dividends to rise to the desired target percentage of permanent income.

5.
The large drop occurs at the time of the information release or announcement.  This is consistent with market efficiency.


Omitting dividends is a sign that the firm can no longer maintain cash dividend payments, so this is negative news about the performance of the firm’s cash generating assets.

6.
rE = rF + Bassets[rM – rF] = 0.06 + (1.5)[0.14 – 0.06] = 0.18, the required return on the stock


Price = [Dn/(kE – g)][1/(1 + kE)n-1] = [25/(0.18 – 0.07)][1/(1 + 0.18)3] = $138.325 million total market value or market capitalization of the common stock.  Divided over 10 million shares, the stock price would be $13.83

7.
NPVF would be the PV of the tax shield that is created with this perpetual debt.


NPVF = amount raised – PV(interest payments) – PV(par value repayment)


NPVF = 100 – [rB(1-TC)B/rD] – 0 = 100 – [0.08(1-0.40)100/0.08] – 0 = $40 million (the PV of the par value repayment is Zero with perpetual debt)


Alternatively, NPVF = PV of tax shield = [rBTCB/rD] with perpetual debt.  Since the coupon rate (rB) is equal to the market required return on the debt (rD), the PV of the Tax Shield with this perpetual debt is just TCB or (0.40)(100) = $40 million.

8.
The expected correlation of the “et” error terms across time is zero.  Any significant correlation of the “unexpected” portion of stock returns certainly implies that this “unexpected” portion of returns are somewhat predictable and would thus be a violation of market efficiency.

9.
High Leverage firms would tend to have the following characteristics:

High operating earnings


Tangible assets or assets in place that are easily transferred or sold


Earnings are not volatile


Bankruptcy would not be destructive or costly


Low Leverage firms would tend to have the following characteristics:


Volatile or nonexistent operating earnings


Most of firm’s value comes from it’s future growth opportunities


Firm’s value comes from assets that are intangible, firm-specific, human capital, or organizational skills (things that might not be easily transferred or sold without a major loss in value).


Bankruptcy or financial distress would be costly or destructive.

10.
In financial distress:  if nothing is done, the firm will likely default on debt, bondholders will take over the firm, and the equity holders have nothing.  As a result, equity holders would likely approve of high risk projects that are like a gamble, financed by using the firm’s remaining cash.


If the gamble loses:  Shareholders don’t care, they already had nothing left to lose.  Bondholders will be the only losers if the gamble fails.


If the gamble wins:  Shareholders get the proceeds of the gamble after paying the bondholders.  The shareholders will get no payoff at all without accepting the high risk gamble.

