Chapter 17: Capital Structure: Limits to the Use of Debt
17.1
a.
Using M&M Proposition I with taxes, the value of a levered firm is:



VL = [EBIT(1 – tC)/r0] + tCB


VL = [$850,000(1 – 0.35)/0.14] + 0.35($1,900,000)



VL = $4,611,428.57


b.
The CFO may be correct. The value calculated in part a does not reflect the costs of any non-marketed claims, such as bankruptcy or agency costs.

17.2
a.
Debt issue:


The company needs a cash infusion of $1.2 million. If the company issues debt, the annual interest payments will be:



Interest = $1,200,000(0.08) = $96,000



The cash flow to the owner will be the EBIT minus the interest payments, or:



40 hour week cash flow = $400,000 – 96,000 = $304,000



50 hour week cash flow = $500,000 – 96,000 = $404,000



Equity issue:



If the company issues equity, the company value will increase by the amount of the issue. So, the current owner’s equity interest in the company will decrease to:



Tom’s ownership percentage = $2,500,000 / ($2,500,000 + 1,200,000) = 0.68

So, Tom’s cash flow under an equity issue will be 68 percent of EBIT, or:



40 hour week cash flow = 0.68($400,000) = $270,270



50 hour week cash flow = 0.68($500,000) = $337,838


b.
Tom will work harder under the debt issue since his cash flows will be higher. Tom will gain more under this form of financing since the payments to bondholders are fixed. Under an equity issue, new investors share proportionally in his hard work, which will reduce his propensity for this additional work.


c.
The direct cost of both issues is the payments made to new investors. The indirect costs to the debt issue include potential bankruptcy and financial distress costs. The indirect costs of an equity issue include shirking and perquisites.

17.3
a.
The interest payments each year will be:



Interest payment = 0.08($70,000) = $5,600



This is exactly equal to the EBIT, so no cash is available for shareholders. Under this scenario, the value of equity will be zero since shareholders will never receive a payment. Since the market value of the company’s debt is $70,000, and there is no probability of default, the total value of the company is the market value of debt. This implies the debt to value ratio is 1 (one). 


b.
At a 3 percent growth rate, the earnings next year will be:



Earnings next year = $5,600(1.03) = $5,768



So, the cash available for shareholders is:



Payment to shareholders = $5,768 – 5,600 = $168



Since there is no risk, the required return for shareholders is the same as the required return on the company’s debt. The payments to stockholders will increase at the growth rate of three percent (a growing perpetuity), so the value of these payments today is:



Value of equity = $168 / (0.08 – 0.03) = $3,360.00



And the debt to value ratio now is:



Debt/Value ratio = $70,000 / ($70,000 + 3,360) = 0.954 

At a 7 percent growth rate, the earnings next year will be:



Earnings next year = $5,600(1.07) = $5,992.00



So, the cash available for shareholders is:



Payment to shareholders = $5,992 – 5,600 = $392



Since there is no risk, the required return for shareholders is the same as the required return on the company’s debt. The payments to stockholders will increase at the growth rate of seven percent (a growing perpetuity), so the value of these payments today is:



Value of equity = $392 / (0.08 – 0.07) = $39,200



And the debt to value ratio now is:



Debt/Value ratio = $70,000 / ($70,000 + 39,200) = 0.641 

17.4
According to M&M Proposition I with taxes, the value of the levered firm is:


VL = VU + tCB


VL = $14,500,000 + 0.35($5,000,000)


VL = $16,250,000


We can also calculate the market value of the firm by adding the market value of the debt and equity. Using this procedure, the total market value of the firm is:


V = B + S


V = $5,000,000 + 300,000($35)


V = $15,500,000


With no nonmarketed claims, such as bankruptcy costs, we would expect the two values to be the same. The difference is the value of the nonmarketed claims or VN, which are:


VT = VM + VN


$15,500,000 = $16,250,000 – VN

VN = $750,000

17.6
a.
The total value of a firm’s equity is the discounted expected cash flow to the firm’s stockholders. If the expansion continues, each firm will generate earnings before interest and taxes of $2.4 million. If there is a recession, each firm will generate earnings before interest and taxes of only $900,000. Since Steinberg owes its bondholders $800,000 at the end of the year, its stockholders will receive $1.6 million (= $2,400,000 – 800,000) if the expansion continues. If there is a recession, its stockholders will only receive $100,000 (= $900,000 – 800,000). So, assuming a discount rate of 15 percent, the market value of Steinberg’s equity is:



SSteinberg = [0.80($1,600,000) + 0.20($100,000)] / 1.15 = $1,130,435


Steinberg’s bondholders will receive $800,000 whether there is a recession or a continuation of the expansion. So, the market value of Steinberg’s debt is:



BSteinberg = [0.80($800,000) + 0.20($800,000)] / 1.15 = $695,652


Since Dietrich owes its bondholders $1.1 million at the end of the year, its stockholders will receive $1.3 million (= $2.4 million – 1.1 million) if the expansion continues. If there is a recession, its stockholders will receive nothing since the firm’s bondholders have a more senior claim on all $800,000 of the firm’s earnings. So, the market value of Dietrich’s equity is:



SDietrich = [0.80($1,300,000) + 0.20($0)] / 1.15 = $904,348


Dietrich’s bondholders will receive $1.1 million if the expansion continues and $900,000 if there is a recession. So, the market value of Dietrich’s debt is:



BDietrich = [0.80($1,100,000) + 0.20($900,000)] / 1.15 = $921,739

b.
The value of company is the sum of the value of the firm’s debt and equity. So, the value of Steinberg is:



VSteinberg = B + S



VSteinberg = $1,130,435 + $695,652 



VSteinberg = $1,826,087


And value of Dietrich is:



VDietrich = B + S



VDietrich = $904,348 + 921,739



VDietrich = $1,826,087


You should disagree with the CEO’s statement. The risk of bankruptcy per se does not affect a firm’s value. It is the costs of bankruptcy weighted by the risk of bankruptcy that decrease the value of a firm. Note that this problem assumes that there are no bankruptcy costs.

17.7
a.
The expected value of each project is the sum of the probability of each state of the 
economy times the value in that state of the economy. Since this is the only project for the company, the company value will be the same as the project value, so:



Low-volatility project value = 0.50($2,500) + 0.50($2,700)



Low-volatility project value = $2,600



High-volatility project value = 0.50($2,100) + 0.50($2,800)



High-volatility project value = $2,450



The low-volatility project maximizes the expected value of the firm.


b.
The value of the equity is the residual value of the company after the bondholders are paid off. If the low-volatility project is undertaken, the firm’s equity will be worth $0 if the economy is bad and $200 if the economy is good. Since each of these two scenarios is equally probable, the expected value of the firm’s equity is: 



Expected value of equity with low-volatility project = 0.50($0) + 0.50($200)



Expected value of equity with low-volatility project = $100



And the value of the company if the high-volatility project is undertaken will be:



Expected value of equity with high-volatility project = 0.50($0) + 0.50($300)



Expected value of equity with high-volatility project = $150


c.
Risk-neutral investors prefer the strategy with the higher expected value. Thus, the company’s stockholders prefer the high-volatility project since it maximizes the expected value of the company’s equity.


d.
In order to make stockholders indifferent between the low-volatility project and the high-volatility project, the bondholders will need to raise their required debt payment so that the expected value of equity if the high-volatility project is undertaken is equal to the expected value of equity if the low-volatility project is undertaken. As shown in part a, the expected value of equity if the low-volatility project is undertaken is $2,600. If the high-volatility project is undertaken, the value of the firm will be $2,100 if the economy is bad and $2,800 if the economy is good. If the economy is bad, the entire $2,100 will go to the bondholders and stockholders will receive nothing. If the economy is good, stockholders will receive the difference between $2,800, the total value of the firm, and the required debt payment. Let X be the debt payment that bondholders will require if the high-volatility project is undertaken. In order for stockholders to be indifferent between the two projects, the expected value of equity if the high-volatility project is undertaken must be equal to $100, so:



Expected value of equity = $100 = 0.50($0) + 0.50($2,800 – X)



X = $2,600

17.8
a.

The expected payoff to bondholders is the face value of debt or the value of the 


company, whichever is less. Since the value of the company in a recession is $85 million and the required debt payment in one year is $120 million, bondholders will receive the lesser amount, or $85 million.


b.
The promised return on debt is:



Promised return = (Face value of debt / Market value of debt) – 1



Promised return = ($120,000,000 / $94,000,000) – 1



Promised return = 0.2766 or 27.66%


c.
In part a, we determined bondholders will receive $85 million in a recession. In a boom, the bondholders will receive the entire $120 million promised payment since the market value of the company is greater than the payment. So, the expected value of debt is:



Expected payment to bondholders = 0.60($120,000,000) + 0.40($85,000,000)



Expected payment to bondholders = $106,000,000



So, the expected return on debt is:



Expected return = (Expected value of debt / Market value of debt) – 1



Expected return = ($106,000,000 / $94,000,000) – 1



Expected return = 0.1277 or 12.77%

Chapter 19: Dividends and Other Payouts

19.1.The aftertax dividend is the pretax dividend times one minus the tax rate, so:


Aftertax dividend = $5.60(1 – 0.15) = $4.76    


The stock price should drop by the aftertax dividend amount, or:


Ex-dividend price = $75 – 4.76 = $70.24

19.2
a.
The shares outstanding increases by 10 percent, so:



New shares outstanding = 20,000(1.10) = 22,000



New shares issued = 2,000



Since the par value of the new shares is $1, the capital surplus per share is $47. The total capital surplus is therefore:



Capital surplus on new shares = 2,000($47) = $94,000

	
	Common stock ($1 par value)
	$   22,000

	
	Capital surplus
	    94,000

	
	Retained earnings
	  849,300

	
	
	$965,300



b.
The shares outstanding increases by 25 percent, so:



New shares outstanding = 20,000(1.25) = 25,000



New shares issued = 5,000




Since the par value of the new shares is $1, the capital surplus per share is $47. The total capital surplus is therefore:



Capital surplus on new shares = 5,000($47) = $235,000


	
	Common stock ($1 par value)
	$  25,000

	
	Capital surplus
	    235,000

	
	Retained earnings
	  705,300

	
	
	$965,300


19.3
a.
To find the new shares outstanding, we multiply the current shares outstanding times the ratio of new shares to old shares, so:



New shares outstanding = 20,000(4/1) = 80,000 



The equity accounts are unchanged except that the par value of the stock is changed by the ratio of new shares to old shares, so the new par value is:



New par value = $1(1/4) = $0.25 per share.


b.
To find the new shares outstanding, we multiply the current shares outstanding times the ratio of new shares to old shares, so:



New shares outstanding = 20,000(1/5) = 4,000. 



The equity accounts are unchanged except that the par value of the stock is changed by the ratio of new shares to old shares, so the new par value is:



New par value = $1(5/1) = $5.00 per share.

19.4
To find the new stock price, we multiply the current stock price by the ratio of old shares to new shares, so:


a.
$78(3/5) = $46.80


b.
$78(1/1.15) = $67.83


c.
$78(1/1.425) = $54.74


d.
$78(7/4) = $136.50.


To find the new shares outstanding, we multiply the current shares outstanding times the ratio of new shares to old shares, so:


a:  260,000(5/3) = 433,333   



b:  260,000(1.15) = 299,000


c:  260,000(1.425) = 370,500  



d:  260,000(4/7) = 148,571

19.5
The stock price is the total market value of equity divided by the shares outstanding, so:


P0 = $380,000 equity/8,000 shares = $47.50 per share   


Ignoring tax effects, the stock price will drop by the amount of the dividend, so:


PX = $47.50 – 1.60 = $45.90


The total dividends paid will be:


$1.60 per share(8,000 shares) = $12,800 


The equity and cash accounts will both decline by $12,800.

19.6
Repurchasing the shares will reduce shareholders’ equity by $12,800. The shares repurchased will be the total purchase amount divided by the stock price, so:


Shares bought = $12,800/$47.50 = 269


And the new shares outstanding will be:


New shares outstanding = 8,000 – 269 = 7,731


After repurchase, the new stock price is:


Share price = $367,200/7,731 shares = $47.50


The repurchase is effectively the same as the cash dividend because you either hold a share worth $47.50 or a share worth $45.90 and $1.60 in cash. Therefore, you participate in the repurchase according to the dividend payout percentage; you are unaffected.

19.7
The stock price is the total market value of equity divided by the shares outstanding, so:


P0 = $455,000 equity/20,000 shares = $22.75 per share   


The shares outstanding will increase by 25 percent, so:


New shares outstanding = 20,000(1.25) = 25,000


The new stock price is the market value of equity divided by the new shares outstanding, so:


PX = $455,000/25,000 shares = $18.20

19.13a.
If the company makes a dividend payment, we can calculate the wealth of a shareholder as:



Dividend per share = $3,000/600 shares = $5.00    



The stock price after the dividend payment will be:



PX = $58 – 5 = $53 per share



The shareholder will have a stock worth $53 and a $5 dividend for a total wealth of $58. If the company makes a repurchase, the company will repurchase:



Shares repurchased = 
$3,000/$58 = 51.72 shares



If the shareholder lets their shares be repurchased, they will have $58 in cash. If the shareholder keeps their shares, they’re still worth $58.


b.
If the company pays dividends, the current EPS is $1.50, and the P/E ratio is:



P/E = $53/$1.50 = 35.33



If the company repurchases stock, the number of shares will decrease. The total net income is the EPS times the current number of shares outstanding. Dividing net income by the new number of shares outstanding, we find the EPS under the repurchase is:



EPS = $1.50(600)/(600 ( 51.72) = $1.64



The stock price will remain at $58 per share, so the P/E ratio is:



P/E = $58/$1.64 = 35.33

c.  A share repurchase would seem to be the preferred course of action. Only those shareholders who wish to sell will do so, giving the shareholder a tax timing option that he or she doesn’t get with a dividend payment.

19.14a.
Since the firm has a 100 percent payout policy, the entire net income, $45,000 will be paid as a dividend. The current value of the firm is the discounted value one year from now, plus the current income, which is:



Value = $45,000 + $1,635,000/1.12



Value = $1,504,821


b.
The current stock price is the value of the firm, divided by the shares outstanding, which is:



Stock price = $1,504,821/20,000



Stock price = $75.24



Since the company has a 100 percent payout policy, the current dividend per share will be the company’s net income, divided by the shares outstanding, or:



Current dividend = $45,000/20,000



Current dividend = $2.25



The stock price will fall by the value of the dividend to:



Ex-dividend stock price = $75.24 – 2.25



Ex-dividend stock price = $72.99


c.
i.
According to MM, it cannot be true that the low dividend is depressing the price. Since dividend policy is irrelevant, the level of the dividend should not matter. Any funds not distributed as dividends add to the value of the firm, hence the stock price. These directors merely want to change the timing of the dividends (more now, less in the future). As the calculations below indicate, the value of the firm is unchanged by their proposal. Therefore, the share price will be unchanged.




To show this, consider what would happen if the dividend were increased to $4.60. Since only the existing shareholders will get the dividend, the required dollar amount to pay the dividends is:




Total dividends = $4.60(20,000) 




Total dividends = $92,000 




To fund this dividend payment, the company must raise:

Dollars raised = Required funds – Net income

Dollars raised = $92,000 – 45,000 

Dollars raised = $47,000 




This money can only be raised with the sale of new equity to maintain the all-equity financing. Since those new shareholders must also earn 12 percent, their share of the firm one year from now is:

New shareholder value in one year = $47,000(1.12)

New shareholder value in one year = $52,640

This means that the old shareholders' interest falls to:

Old shareholder value in one year = $1,635,000 – 52,640 

Old shareholder value in one year = $1,582,360  

Under this scenario, the current value of the firm is:

Value = $92,000 + $1,582,360/1.12

Value = $1,504,821




Since the firm value is the same as in part a, the change in dividend policy had no effect.



ii.
The new shareholders are not entitled to receive the current dividend. They will receive only the value of the equity one year hence. The present value of those flows is:




Present value = $1,582,360/1.12




Present value = $1,412,821.43




And the current share price will be:




Current share price = $1,412,821.43/20,000




Current share price = $70.64 




So, the number of new shares the company must sell will be:




Shares sold = $47,000/$70.64




Shares sold = 665.34 shares

Chapter 22:  Leasing

22.1
We will calculate cash flows from the depreciation tax shield first. The depreciation tax shield is: 


Depreciation tax shield = ($4,500,000/4)(0.35) = $393,750    


The aftertax cost of the lease payments will be:


Aftertax lease payment = ($1,350,000)(1 – 0.35) = $877,500


So, the total cash flows from leasing are:


OCF = $393,750 + 877,500 = $1,271,250


The aftertax cost of debt is:


Aftertax debt cost = 0.08(1 – 0.35) = .052


Using all of this information, we can calculate the NAL as:


NAL = $4,500,000 – $1,271,250
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 = $13,074.25


The NAL is positive so you should lease.

22.2
If we assume the lessor has the same cost of debt and the same tax rate, the NAL to the lessor is the negative of our company’s NAL, so:


NAL = – $13,074.25

22.3
To find the maximum lease payment that would satisfy both the lessor and the lessee, we need to find the payment that makes the NAL equal to zero. Using the NAL equation and solving for the OCF, we find:


NAL = 0 = $4,500,000 – OCF
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OCF = $1,274,954.24


The OCF for this lease is composed of the depreciation tax shield cash flow, as well as the aftertax lease payment. Subtracting out the depreciation tax shield cash flow we calculated earlier, we find:


Aftertax lease payment = $1,274,954.24 – 393,750 = $881,204.24


Since this is the aftertax lease payment, we can now calculate the breakeven pretax lease payment as:


Breakeven lease payment = $881,204.24/(1 – 0.35) = $1,355,698.83

22.4
If the tax rate is zero, there is no depreciation tax shield foregone. Also, the aftertax lease payment is the same as the pretax payment, and the aftertax cost of debt is the same as the pretax cost. So:


Cost of debt = 0.08 


Annual cost of leasing = leasing payment = $1,350,000


The NAL to leasing with these assumptions is:


NAL = $4,500,000 – $1,350,000
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 = $28,628.77

22.5
We already calculated the breakeven lease payment for the lessor in Problem 22.3. The assumptions about the lessor concerning the tax rate have not changed. So, the lessor breaks even with a payment of $1,355,698.83


For the lessee, we need to calculate the breakeven lease payment which results in a zero NAL. Using the assumptions in Problem 4, we find:


NAL = 0 = $4,500,000 – PMT
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PMT = $1,358,643.62


So, the range of lease payments that would satisfy both the lessee and the lessor are:


Total payment range = $1,355,698.83 to $1,358,643.62 

22.6
We will calculate cash flows from the depreciation tax shield first. The depreciation tax shield is: 


Depreciation tax shield = ($435,000/5)(0.35) = $30,450    


The aftertax cost of the lease payments will be:


Aftertax lease payment = ($107,500)(1 – 0.35) = $69,875


So, the total cash flows from leasing are:


OCF = $30,450 + 69,875 = $100,325


The aftertax cost of debt is:


Aftertax debt cost = 0.09(1 – 0.35) = 0.0585


Using all of this information, we can calculate the NAL as:


NAL = $435,000 – $85,730
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 = $10,664.52   


The NAL is positive, so the company should lease.

22.7
a.
Since the lessee has an effective tax rate of zero, there is no depreciation tax shield foregone. Also, the aftertax lease payment is the same as the pretax payment, and the aftertax cost of debt is the same as the pretax cost. To find the most the lessee would pay, we set the NAL equal to zero and solve for the payment, doing so, we find the most the lessee will pay is:



NAL = 0 = $780,000 – PMT
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PMT = $190,234.74


b.
We will calculate cash flows from the depreciation tax shield first. The depreciation tax shield is: 



Depreciation tax shield = ($780,000/5)(0.35) = $54,600    



The aftertax cost of debt is:



Aftertax debt cost = 0.07(1 – 0.35) = 0.0455



Using all of this information, we can calculate the minimum lease payment for the lessor as:



NAL = 0 = $780,000 – PMT(1 – 0.35)
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 + $54,600
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PMT = $189,730.94


c.
A lease payment less than $189,730.94 will give the lessor a negative NAL. A payment higher than $190,234.74 will give the lessee a negative NAL. In either case, no deal will be struck.  Therefore, these represent the lower and upper bounds of possible lease prices during negotiations.
Chapter 23: Options and Corporate Finance: Basic Concepts
23.1
a.
Because the option will be exercised with certainty, the value of the call is the stock price minus the present value of the exercise price, so:



C0 = $70 – [$60/1.055] = $13.13



The intrinsic value is the amount by which the stock price exceeds the exercise price of the call, so the intrinsic value is $10.


b.
Here again, the call option will be exercised with certainty. The value of the call is the stock price minus the present value of the exercise price, so:



C0 = $70 – [$50/1.055] = $22.61



The intrinsic value is the amount by which the stock price exceeds the exercise price of the call, so the intrinsic value is $20.


c.
The value of the put option is $0 since there is no possibility that the put will finish in the money. The intrinsic value is also $0.

23.2
a.
The calls are in the money. The intrinsic value of the calls is $3.


b.
The puts are out of the money. The intrinsic value of the puts is $0.


c.
The Mar call and the Oct put are mispriced. The call is mispriced because it is selling for less than its intrinsic value. If the option expired today, the arbitrage strategy would be to buy the call for $2.80, exercise it and pay $80 for a share of stock, and sell the stock for $83. A riskless profit of $0.20 results. The October put is mispriced because it sells for less than the July put. To take advantage of this, sell the July put for $3.90 and buy the October put for $3.65, for a cash inflow of $0.25. The exposure of the short position is completely covered by the long position in the October put, with a positive cash inflow today.

23.3
a.
Each contract is for 100 shares, so the total cost is:



Cost = 10(100 shares/contract)($7.60) 



Cost = $7,600


b.
If the stock price at expiration is $140, the payoff is:



Payoff = 10(100)($140 – 110) 



Payoff = $30,000



If the stock price at expiration is $125, the payoff is:



Payoff = 10(100)($125 – 110) 



Payoff = $15,000

c.
Remembering that each contract is for 100 shares of stock, the cost is:



Cost = 10(100)($4.70) 



Cost = $4,700 



The maximum gain on the put option would occur if the stock price goes to $0. We also need to subtract the initial cost, so:



Maximum gain = 10(100)($110) – $4,700 



Maximum gain = $105,300



If the stock price at expiration is $104, the position will have a profit of:



Profit = 10(100)($110 – 104) – $4,700 



Profit = $1,300


d.
At a stock price of $103 the put is in the money. As the writer, you will make: 



Net loss = $4,700 – 10(100)($110 – 103) 



Net loss = –$2,300



At a stock price of $132 the put is out of the money, so the writer will make the initial cost:



Net gain = $4,700



At the breakeven, you would recover the initial cost of $4,700, so: 



$4,700 = 10(100)($110 – ST) 



ST = $105.30 

23.26a.
In order to solve a problem using the two-state option model, we first need to draw a stock price tree containing both the current stock price and the stock’s possible values at the time of the option’s expiration. Next, we can draw a similar tree for the option, designating what its value will be at expiration given either of the 2 possible stock price movements.
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The stock price today is $85. It will either increase to $98 or decrease to $70 in one year. If the stock price rises to $98, the call will be exercised for $85 and a payoff of $13 will be received at expiration. If the stock price falls to $70, the option will not be exercised, and the payoff at expiration will be zero.

If the stock price rises, its return over the period is 22.50 percent [= ($98/$80) – 1]. If the stock price falls, its return over the period is –12.50 percent [= ($70/$80) – 1]. We can use the following expression to determine the risk-neutral probability of a rise in the price of the stock:



Risk-free rate = (ProbabilityRise)(ReturnRise) + (ProbabilityFall)(ReturnFall)



Risk-free rate = (ProbabilityRise)(ReturnRise) + (1 – ProbabilityRise)(ReturnFall)



0.025 
= (ProbabilityRise)(0.2250) + (1 – ProbabilityRise)(–0.1250)



ProbabilityRise= 0.4286 or 42.86%



This means the risk neutral probability of a stock price decrease is:



ProbabilityFall = 1 – ProbabilityRise


ProbabilityFall = 1 – 0.4286



ProbabilityFall = 0.5714 or 57.14%



Using these risk-neutral probabilities, we can now determine the expected payoff of the call option at expiration. The expected payoff at expiration is:



Expected payoff at expiration = (0.4286)($13) + (0.5714)($0) 



Expected payoff at expiration = $5.57



Since this payoff occurs 1 year from now, we must discount it back to the value today. Since we are using risk-neutral probabilities, we can use the risk-free rate, so:



PV(Expected payoff at expiration) = $5.57 / 1.025 



PV(Expected payoff at expiration) = $5.44


b.
Yes, there is a way to create a synthetic call option with identical payoffs to the call option described above. In order to do this, we will need to buy shares of stock and borrow at the risk-free rate. The number of shares to buy is based on the delta of the option, where delta is defined as:



Delta = (Swing of option) / (Swing of stock)



Since the call option will be worth $13 if the stock price rises and $0 if it falls, the delta of the option is $13 (= 13 – 0). Since the stock price will either be $98 or $70 at the time of the option’s expiration, the swing of the stock is $28 (= $98 – 70). With this information, the delta of the option is:



Delta = $13 / $28



Delta = 0.46



Therefore, the first step in creating a synthetic call option is to buy 0.46 of a share of the stock. Since the stock is currently trading at $80 per share, this will cost $31.71[= (0.46)($70)/(1+0.025)]. 


In order to determine the amount that we should borrow, compare the payoff of the actual call option to the payoff of delta shares at expiration.



Call Option



If the stock price rises to $98:

Payoff = $13



If the stock price falls to $70:
 
Payoff = $0



Delta Shares 



If the stock price rises to $98:

Payoff = (0.46)($98) = $45.50



If the stock price falls to $80:

Payoff = (0.46)($70) = $32.50



The payoff of his synthetic call position should be identical to the payoff of an actual call option. However, owning 0.46 of a share leaves us exactly $32.50 above the payoff at expiration, regardless of whether the stock price rises or falls. In order to reduce the payoff at expiration by $32.50, we should borrow the present value of $32.50 now. In one year, the obligation to pay $32.50 will reduce the payoffs so that they exactly match those of an actual call option. So, purchase 0.46 of a share of stock and borrow $31.71 (= $32.50 / 1.025) in order to create a synthetic call option with a strike price of $85 and 1 year until expiration.

c.
Since the cost of the stock purchase is $37.15 to purchase 0.46 of a share and $31.71 is borrowed, the total cost of the synthetic call option is:



Cost of synthetic option = $37.15 – 31.71



Cost of synthetic option = $5.44

This is exactly the same price as an actual call option. Since an actual call option and a synthetic call option provide identical payoff structures, we should not expect to pay more for one than for the other.

Chapter 30:  Mergers and Acquisitions

30.1
For the merger to make economic sense, the acquirer must feel the acquisition will increase value by at least the amount of the premium over the market value, so:


Minimum economic value = $620,000,000 – 585,000,000 = $35,000,000

30.2
a.
Since neither company has any debt, using the pooling method, the asset value of the combined firm must equal the value of the equity, so:



Assets = Equity = 26,000($21) + 20,000($9) = $726,000


b.
With the purchase method, the assets of the combined firm will be the book value of Firm X, the acquiring company, plus the market value of Firm Y, the target company, so:



Assets from X = 26,000($21) = $546,000 (book value)



Assets from Y = 20,000($19) = $380,000 (market value)



The purchase price of Firm Y is the number of shares outstanding times the sum of the current stock price per share plus the premium per share, so:



Purchase price of Y = 20,000($19 + 5) = $480,000



The goodwill created will be:

 

Goodwill = $480,000 – 380,000 = $100,000



And the total asset of the combined company will be:



Total assets XY = Total equity XY = $546,000 + 380,000 + 100,000 = $1,026,000

30.3
In the pooling method, all accounts of both companies are added together to total the accounts in the new company, so the post-merger balance sheet will be:


Jurion Co., post-merger

Current assets
$10,600
Current liabilities
$  6,400


Fixed assets
  30,100
Long-term debt
    9,700




Equity
  24,600


Total
$40,700

Total
$40,700
30.4
Since the acquisition is funded by long-term debt, the post-merger balance sheet will have long-term debt equal to the original long-term debt of Jurion’s balance sheet plus the new long-term debt issue, so:


Post-merger long-term debt = $8,500 + 17,000 = $25,500


Goodwill will be created since the acquisition price is greater than the market value. The goodwill amount is equal to the purchase price minus the market value of assets. Generally, the market value of current assets is equal to the book value, so: 


Goodwill created = $17,000 –$12,000 (market value FA) – $2,600 (market value CA) = $2,400


Current liabilities and equity will remain the same as the pre-merger balance sheet of the acquiring firm. Current assets will be the sum of the two firm’s pre-merger balance sheet accounts, and the fixed assets will be the sum of the pre-merger fixed assets of the acquirer and the market value of fixed assets of the target firm. The post-merger balance sheet will be:


Jurion Co., post-merger

Current assets
$10,600

Current liabilities
$4,500


Fixed assets  
35,000
Long-term debt
25,500


Goodwill
2,400
Equity
18,000


Total
$48,000

Total
$48,000
30.5
In the pooling method, all accounts of both companies are added together to total the accounts in the new company, so the post-merger balance sheet will be:




Silver Enterprises, post-merger

Current assets
$5,600
Current liabilities
$3,800


Other assets
1,350
Long-term debt
1,800


Net fixed assets
11,800
Equity
13,150


Total
 $18,750

Total
 $18,750
30.6
Since the acquisition is funded by long-term debt, the post-merger balance sheet will have long-term debt equal to the original long-term debt of Silver’s balance sheet plus the new long-term debt issue, so:


Post-merger long-term debt = $1,800 + 9,100 = $10,900


Goodwill will be created since the acquisition price is greater than the market value. The goodwill amount is equal to the purchase price minus the market value of assets. Since the market value of fixed assets of the target firm is equal to the book value, and the book value of all other assets is equal to market value, we can subtract the total assets from the purchase price, so: 


Goodwill created = $9,100 – ($5,650 market value TA) = $3,450


Current liabilities and equity will remain the same as the pre-merger balance sheet of the acquiring firm. Current assets and other assets will be the sum of the two firm’s pre-merger balance sheet accounts, and the fixed assets will be the sum of the pre-merger fixed assets of the acquirer and the market value of fixed assets of the target firm. Note, in this case, the market value and the book value of fixed assets are the same. The post-merger balance sheet will be:


Silver Enterprises, post-merger

Current assets
$  5,600
Current liabilities
$  2,600


Other assets
    1,350
Long-term debt
    10,900


Net fixed assets
 11,800
Equity
    8,700

Goodwill
    3,450


_______ 


Total
 $22,200

Total
 $22,200
30.7
a.
The cash cost is the amount of cash offered, so the cash cost is $70 million.



To calculate the cost of the stock offer, we first need to calculate the value of the target to the acquirer. The value of the target firm to the acquiring firm will be the market value of the target plus the PV of the incremental cash flows generated by the target firm. The cash flows are a perpetuity, so



V* = $65,000,000 + $1,600,000/0.12 = $78,833,333



The cost of the stock offer is the percentage of the acquiring firm given up times the sum of the market value of the acquiring firm and the value of the target firm to the acquiring firm. So, the equity cost will be:



Equity cost = 0.40($98,000,000 + 78,833,333) = $70,533,333


b.
The NPV of each offer is the value of the target firm to the acquiring firm minus the cost of acquisition, so:



NPV cash = $78,333,333 – 70,000,000 = $8,333,333



NPV stock = $78,333,333 – 70,533,333 = $7,800,000


c.
Since the NPV is greater with the cash offer, the acquisition should be in cash.

30.8
a.
The EPS of the combined company will be the sum of the earnings of both companies divided by the shares in the combined company. Since the stock offer is one share of the acquiring firm for three shares of the target firm, new shares in the acquiring firm will increase by one-third of the number of shares of the target company. So, the new EPS will be:



EPS = ($450,000 + 675,000)/[180,000 + (1/3)(90,000)] = $5.357



The market price of Stultz will remain unchanged if it is a zero NPV acquisition. Using the P/E ratio, we find the current market price of Stultz stock, which is:



P = 21($675,000)/180,000 = $78.75    



If the acquisition has a zero NPV, the stock price should remain unchanged. Therefore, the new PE will be:



P/E = $78.75/$5.357 = 14.70


b.
The value of Flannery to Stultz must be the market value of the company since the NPV of the acquisition is zero. Therefore, the value is:



V* = $450,000(5.25) = $2,362,500



The cost of the acquisition is the number of shares offered times the share price, so the cost is:



Cost = (1/3)(90,000)($78.75) = $2,362,500



So, the NPV of the acquisition is:





NPV = 0 = V* + (V – Cost = $2,362,500 + (V – 2,362,500   



(V = $0



Although there is no economic value to the takeover, it is possible that Stultz is motivated to purchase Flannery for other than financial reasons.

30.14
a.
The synergy will be the present value of the incremental cash flows of the proposed purchase. Since the cash flows are perpetual, the synergy value is:



Synergy value = $500,000 / 0.08


Synergy value = $6,250,000


b.
The value of Flash-in-the-Pan to Fly-by-Night is the synergy plus the current market value of Flash-in-the-Pan, which is:



Value = $6,250,000 + 10,000,000



Value = $16,250,000


c.
The cost of the cash option is the amount of cash paid, or $13 million. The cost of the stock acquisition is the percentage of ownership in the merged company captured by the stockholders of Flash-in-the-Pan, times the value of the merged company, so:



Stock acquisition value = 0.30($16,250,000 + 26,000,000)



Stock acquisition value = $12,675,000


d.
The NPV is the value of the acquisition minus the cost, so the NPV of each alternative is:



NPV of cash offer = $16,250,000 – 13,000,000



NPV of cash offer = $3,250,000



NPV of stock offer = $16,250,000 – 12,675,000



NPV of stock offer = $3,575,000 


e.
The acquirer should make the stock offer since its NPV is greater.

30.15a.
The number of shares after the acquisition will be the current number of shares outstanding for the acquiring firm, plus the number of new shares created for the acquisition, which is:



Number of shares after acquisition = 30,000,000 + 12,000,000



Number of shares after acquisition = 42,000,000



And the share price will be the value of the combined company divided by the shares outstanding, which will be:



New stock price = £720,000,000 / 42,000,000



New stock price = £17.14

b.
Let 
[image: image9.wmf]a

equal the fraction of ownership for the target shareholders in the new firm. We can set the percentage of ownership in the new firm equal to the value of the cash offer, so:



((£720,000,000) = £205,000,000



( = 0.2847 or 28.47%



So, the shareholders of the target firm would be equally as well off if they received 28.47 percent of the stock in the new company as if they received the cash offer. The ownership percentage of the target firm shareholders in the new firm can be expressed as:



Ownership = New shares issued / (New shares issued + Current shares of acquiring firm)



.2847 = New shares issued / (New shares issued + 30,000,000)



New shares issued = 11,941,748



To find the exchange ratio, we divide the new shares issued to the shareholders of the target firm by the existing number of shares in the target firm, so:



Exchange ratio = New shares / Existing shares in target firm



Exchange ratio = 11,941,748 / 20,000,000



Exchange ratio = 0.5971 



An exchange ratio of 0.5971 shares of the merged company for each share of the target company owned would make the value of the stock offer equivalent to the value of the cash offer.
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