Homework 2 solution (ADM 3350 A&B Fall 2013)
Prof. K. Lajili

Ch.17		(20 points total)
Problem 17.1 Agency Costs		(10 points)
	Fountain Corp.’s economists estimate that a good business environment and a bad business environment are equally likely for the coming year. The managers of Fountain must choose between two mutually exclusive projects. Assume that the project Fountain chooses will be the firm’s only activity and that the firm will close one year from today. Fountain is obligated to make a $4,900 payment to bondholders at the end of the year. The projects have the same systematic risk but different volatilities. Consider the following information pertaining to the two projects. Assume that the discount rate is 0.


   
	  Economy
	Probability
	Low-
Volatility
Project Payoff
	High-
Volatility
Project Payoff

	  Bad
	0.50
	$
	4,900
	 
	$
	3,900
	 

	  Good
	0.50
	 
	5,020
	 
	 
	5,100
	 

	


    
	a-1.
	What is the expected value of the firm if the low-volatility project is undertaken? 


    
	  Expected value
	$  


   
	a-2.
	What is the expected value of the firm if the high-volatility project is undertaken? 


   
	  Expected value
	$  


    
	a-3.
	Which of the two strategies maximizes the expected value of the firm?

	 
	 

	 
		
	High-volatility project

	
	Low-volatility project





   
	b-1.
	What is the expected value of the firm’s equity if the low-volatility project is undertaken? 


   
	  Expected value
	$  


       
	b-2.
	What is the expected value of the firm’s equity if the high-volatility project is undertaken? 


    
	  Expected value
	$  


   
	c.
	Which project would Fountain’s stockholders prefer? Explain.

	 
	 

	 
	


   
	d.
	Suppose bondholders are fully aware that stockholders might choose to maximize equity value rather than total firm value and opt for the high-volatility project. To minimize this agency cost, the firm’s bondholders decide to use a bond covenant to stipulate that the bondholders can demand a higher payment if Fountain chooses to take on the high-volatility project. What payment to bondholders would make stockholders indifferent between the two projects? 


   
	  Expected value
	$  



 
Explanation: 
	a.
	(3 points) 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($4,900) + 0.50($5,020)

	 
	Low-volatility project value = $4,960

	 
	  

	 
	High-volatility project value = 0.50($3,900) + 0.50($5,100)

	 
	High-volatility project value = $4,500

	 
	  

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

	 
	  

	b.
	(2 points) 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 $120 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($120)

	 
	Expected value of equity with low-volatility project = $60

	 
	  

	 
	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($200)

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

	 
	  

	c.
	(1 point) 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.
	(4 points) 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. If the high-volatility project is undertaken, the value of the firm will be $4,960. If the high-volatility project is undertaken, the value of the firm will be $3,900 if the economy is bad and $5,100 if the economy is good. If the economy is bad, the entire $3,900 will go to the bondholders and stockholders will receive nothing. If the economy is good, stockholders will receive the difference between $5,100, 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 $60, so:

	 
	  

	 
	Expected value of equity = $60 = 0.50($0) + 0.50($5,100 – X)

	 
	X = $4,980



Problem 17.2 Financial Distress	(10 points)
	Good Time Company is a regional chain department store. It will remain in business for one more year. The probability of a boom year is 55 percent and the probability of a recession is 45 percent. It is projected that the company will generate a total cash flow of $213 million in a boom year and $80 million in a recession. The company's required debt payment at the end of the year is $127 million. The market value of the company's outstanding debt is $92 million. The company pays no taxes.



	a.
	What payoff do bondholders expect to receive in the event of a recession?



	  Expected payoff
	$   



	b.
	What is the promised return on the company's debt? 



	  Promised return
	%  



	c.
	What is the expected return on the company's debt? 



	  Expected return
	%  



 
Explanation: 
a. (2.5 points)
	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 $80 million and the required debt payment in one year is $127 million, bondholders will receive the lesser amount, or $80 million.

	 

	b. (3 points)

	The promised return on debt is:

	 

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

	Promised return = ($127,000,000 / $92,000,000) – 1

	Promised return = 0.3804 or 38.04%


c. (4.5 points)
	In part a, we determined bondholders will receive $80 million in a recession. In a boom, the bondholders will receive the entire $127 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 = .55($127,000,000) + .45($80,000,000)

	Expected payment to bondholders = $105,850,000

	 

	So, the expected return on debt is:

	 

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

	Expected return = ($105,850,000 / $92,000,000) – 1

	Expected return = 0.1505 or 15.05%






Ch. 19  		(33 points total)

Problem 19.1 Dividends and Stock Price		(8 points)

	The Mann Company belongs to a risk class for which the appropriate discount rate is 15 percent. Mann currently has 160,000 outstanding shares selling at $120 each. The firm is contemplating the declaration of a $5 dividend at the end of the fiscal year that just began. Assume there are no taxes on dividends. Answer the following questions based on the Miller and Modigliani model, which is discussed in the text.



	a.
	What will be the price of the stock on the ex-dividend date if the dividend is declared? 



	  Price of the stock
	$   



	b.
	What will be the price of the stock at the end of the year if the dividend is not declared? 



	  Price of the stock
	$   



	c.
	If Mann makes $2.88 million of new investments today, earns net income of $1.5 million, and pays the dividend at the end of the year, how many shares of new stock must the firm issue to meet today's funding needs? 



	  Number of shares to be  issued
	 shares    



	d.
	Is it realistic to use the MM model in the real world to value stock?

	 
	 

	 
		
	No

	
	Yes





Explanation: 
	a.
	(1 point) If the dividend is declared, the price of the stock will drop on the ex-dividend date by the value of the dividend, $5. It will then trade for $115.



	b.
	(1 point) If dividend is not declared, the price will remain at $120.



	c.
	(4 points) Mann’s outflows for investments are $2,880,000. These outflows occur immediately. One year from now, the firm will realize $1,500,000 in net income and it will pay $800,000 in dividends, but the need for financing is immediate. Mann must finance $2,880,000 through the sale of shares worth $120. It must sell $2,880,000 / $120 = 24,000 shares.



	d.
	(2 points) The MM model is not realistic since it does not account for taxes, brokerage fees, uncertainty over future cash flows, investors’ preferences, signaling effects, and agency costs.







Problem 19.2 Homemade Dividends  		(13 points)
	You own 5,000 shares of stock in Avondale Corp. You will receive a $.85 per share dividend in one year. In two years, Avondale will pay a liquidating dividend of $40 per share. The required return on Avondale stock is 11 percent.



	a.
	What is the current share price of your stock (ignoring taxes)? 



	  Share price
	$  



	b.
	If you would rather have equal dividends in each of the next two years by creating homemade dividends, what would be the cash flow for Year 1 and Year 2? 



	  
	 

	  Year 1 cash flow
	$  

	  Year 2 cash flow
	$  

	



 
Explanation: 
a. (3 points)
	The price of the stock today is the PV of the dividends, so:

	 

	P0 = $.85 / 1.11 + $40 / 1.112 = $33.23

	 

	b. (10 points broken down as shown below in italic)

	To find the equal two year dividends with the same present value as the price of the stock, we set up the following equation and solve for the dividend (Note: The dividend is a two year annuity, so we could solve with the annuity factor as well):

	 

	$33.23 = D / 1.11 + D / 1.112

	D = $19.40

	 

	We now know the cash flow per share we want each of the next two years. We can find the price of stock in one year, which will be:

	 

	P1 = $40 / 1.11 = $36.04       (2 points)

	 

	Since you own 5,000 shares

	 

	Cash flow in Year one = 5,000($19.40) = $97,020.60 ( 2 points)

	 

	But you’ll only get:

	 

	Dividends received in one year = 5,000($.85) = $4,250.00 (1 point)

	 

	Thus, in one year you will need to sell additional shares in order to increase your cash flow. The number of shares to sell in year one is:

	 

	Shares to sell at time one = ($97,020.60 – 4,250.00)/$36.04 = 2,574.10 shares  (3 points)

	 

	At Year 2, your cash flow will be the dividend payment times the number of shares you still own, so the Year 2 cash flow is:

	 

	Year 2 cash flow = $40(5,000 – 2,574.10) = $97,036.00  (2 points)




Problem 19.3 Stock Repurchase  		(12 points)
	Great West Corporation is evaluating an extra dividend versus a share repurchase. In either case $4,000 would be spent. Current earnings are $.95 per share, and the stock currently sells for $39 per share. There are 200 shares outstanding. Ignore taxes and other imperfections.



	a.
	What will be the effect on Great West’s EPS and PE ratio under the two different scenarios? 



	 
	Extra Dividend
	Share Repurchase

	  EPS
	$   
	$     

	  PE ratio
	  
	    

	



	b.
	In the real world, which of these actions would you recommend? Why?

	 
	

	 
	



 
Explanation: 
a. ( 9 points broken down as shown below in italic)
	If the company makes a dividend payment, we can calculate the wealth of a shareholder as:

	 

	Dividend per share = $4,000/200 shares = $20

	 

	The stock price after the dividend payment will be:

	 

	PX = $39 − 20 = $19 per share            (2 points)

	 

	The shareholder will have a stock worth $19 and a $20 dividend for a total wealth of $39. If the company makes a repurchase, the company will repurchase:

	 

	Shares repurchased = $4,000/$39 = 102.56 shares   (2 points)

	If the company pays dividends, the current EPS is $0.95, and the P/E ratio is:



P/E = $19/$0.95 = 20.00	(2 points)
	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 = $0.95(200)/(200 − 102.56) = $1.95  (1.5 points)



	The stock price will remain at $39 per share, so the P/E ratio is:

	 

	P/E = $39/$1.95 = 20.00  (1.5 points)



b.( 3 points)
	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.



Ch. 30		(27 points total)
Problem 30.1  		 8 points
Firm A is analyzing the possible acquisition of firm B.  Neither firm has debt.  The forecasts of firm A show that the purchase would increase its annual after-tax cash flow by $600,000.  The current market value of firm B is $20 million.  The current market value of firm A is $35 million.  The appropriate discount rate for the incremental cash flow is 8%.  

A) What is the synergy from the merger?   		2 points

	B)	What is the value of firm B to firm A?  	1 point

	C)	Firm A is trying to decide whether it should offer 			25% of its stock or $15 	million in cash to firm B for 		completing the acquisition.  What is the cost to firm 			A of each alternative?  	2 points

	D)	What is the NPV to firm A of each alternative?  1 point

	E)	Which alternative should firm A use? Explain and discuss other real-world factors that might influence your choice of either alternative. 		 2 points


 
Solution

     a.	The synergy will be the discounted incremental cash flows.  Since the cash flows are perpetual, this amount is 




b.	The value of firm B to firm A is the synergy plus the current market value of B:

VB* = $7,500,000 + $20,000,000
   = $27,500,000

c. 	Cash alternative = $15,000,000
Stock alternative = 0.25($27,500,000 + $35,000,000)
= $15,625,000

d. 	NPV of cash alternative = V - Cost
=$27,500,000 - $15,000,000
=$12,500,000

NPV of stock alternative = V - Cost
=$27,500,000 - $15,625,000
=$11,875,000

e. 	Use the cash alternative, its NPV is greater
real world considerations for choosing between cash or stock acquisitions: taxes, overvaluation, and control (see class notes)







Problem 30.2		(12 points)
	Consider the following premerger information about a bidding firm (Firm B) and a target firm (Firm T). Assume that both firms have no debt outstanding:



	 
	Firm B
	Firm T

	  Shares outstanding
	 
	1,600
	 
	 
	800
	 

	  Price per share
	$
	31
	 
	$
	21
	 

	



	Firm B has estimated that the value of the synergistic benefits from acquiring Firm T is $3,300.



	a.
	If Firm T is willing to be acquired for $30 per share in cash, what is the NPV of the merger? 



	  NPV of the merger
	$   



	b.
	What will the price per share of the merged firm be, assuming the conditions in (a)? 



	  Price per share
	$   



	c.
	In part (a), what is the merger premium? 



	  Merger premium
	$   



	d.
	Suppose Firm T is agreeable to a merger by an exchange of stock. If B offers 2 of its shares for every 3 of T's shares, what will the price per share of the merged firm be?



	 Price per share
	$   



	e.
	What is the NPV of the merger assuming the conditions in (d)? 



	  NPV
	$   


                                        

 
Explanation: 
a. (2 points)
	The NPV of the merger is the market value of the target firm, plus the value of the synergy, minus the acquisition costs, so:

	 

	NPV = 800($21) + $3,300 – 800($30.00) = $-3,900



b. 2 points
	Since the NPV goes directly to stockholders, the share price of the merged firm will be the market value of the acquiring firm plus the NPV of the acquisition, divided by the number of shares outstanding, so:

	 

	Share price = [1,600($31) + $-3,900] / 1,600 = $28.56



c. 1 point
	The merger premium is the premium per share times the number of shares of the target firm outstanding, so the merger premium is:

	 

	Merger premium = 800($30.00 – $21) = $7,200



d. 5 points
	The number of new shares will be the number of shares of the target times the exchange ratio, so:

	 

	New shares created = 800(2 / 3) = 533.33 new shares

	 

	The value of the merged firm will be the market value of the acquirer plus the market value of the target plus the synergy benefits, so:

	VBT = 1,600($31) + 800($21) + 3,300 = $69,700

	 

	The price per share of the merged firm will be the value of the merged firm divided by the total shares of the new firm, which is:

	 

	P = $69,700 / (1,600 + 533.33) = $32.67



e. 2 points
	The NPV of the acquisition using a share exchange is the market value of the target firm plus synergy benefits, minus the cost. The cost is the value per share of the merged firm times the number of shares offered to the target firm shareholders, so:

	 

	NPV = 800($21) + $3,300 – 533.33($32.67) = $2,675.00



Problem 30.3		7 points
ABC Corp.  has a market value of $600 million and 30 million shares outstanding.  XYZ Inc. has a market value of $200 million and 20 million shares outstanding.  ABC is contemplating acquiring XYZ.  ABC’s CFO concludes that the combined firm with synergy will be worth $1 billion and XYZ can be acquired at a premium of $150 million.

A)  If ABC offers 15 million shares to exchange for the 20 million shares of XYZ, what will the post-acquisition stock price of ABC be?  (2 points)
B)  To make the value of stock offer equivalent to a cash offer of $300 million, what would be the proper exchange ratio of the two stocks?  (5 points)
Answer: 

	A. 	Number of shares after acquisition
=30 + 15 = 45 million
Stock price of ABC Corp. after acquisition = 1,000/45=22.22 pounds 

	B.	Value of XYZ stockholders after merger:
  1 billion = 300 million
 = 30%


	
New shares issued = 12.86 million
12.86:20 = 0.643:1
	The proper exchange ratio should be 0.643 to make the stock offer’s value to XYZ	equivalent to the cash offer.


Chapter 22		(20 points total)
Problem 22.1 Lease or Buy    6.5 points
	You work for a nuclear research laboratory that is contemplating leasing a diagnostic scanner (leasing is a common practice with expensive, high-tech equipment). The scanner costs $4,500,000, and it would be depreciated straight-line to zero over four years. Because of radiation contamination, it will actually be completely valueless in four years. You can lease it for $1,125,000 per year for four years. Assume that the tax rate is 32 percent. You can borrow at 8 percent before taxes. Assume that lease payments occur at the end of the year.



	a.
	Calculate the NAL. 



	  NAL
	$   



	b.
	Should you lease or buy?

	 
	 

	 
		
	Lease

	
	Buy






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

	 
	 

	 
	Depreciation tax shield = ($4,500,000 / 4)(0.32) = $360,000     1.5 points

	 
	 

	 
	The aftertax cost of the lease payments will be:    

	 
	 

	 
	Aftertax lease payment = ($1,125,000)(1 – 0.32) = $765,000   1.5 points

	 
	 

	 
	So, the total cash flows from leasing are:

	 
	 

	
	OCF = $360,000 + 765,000 = $1,125,000

	 
	 

	 
	The aftertax cost of debt is:

	 
	 

	 
	Aftertax debt cost = 0.08(1 – 0.32) = 0.0544    0.5 points

	 
	 

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

	 
	 

	 
	NAL = $4,500,000 – $1,125,000 * Annuity factor (5.44%, 4) = $551,243.37

	 
	 

	b.
	The NAL is positive so you should lease.   3 points

	
	



Problem 22.2		6.5 points
	Super Sonics Entertainment is considering buying a machine that costs $547,500. The machine will be depreciated over five years by the straight-line method and will be worthless at that time. The company can lease the machine with year-end payments of $140,000. The company can issue bonds at a 8 percent interest rate. If the corporate tax rate is 35 percent. Assume that lease payments occur at the end of the year.


   
	a.
	Calculate the NAL. 


   
	  NAL
	$  


   
	b.
	Should the company buy or lease?

	 
	 

	 
		
	Lease

	
	Buy






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

	  

	Depreciation tax shield = ($547,500/5)(0.35) = $38,325  1.5 points

	  

	The aftertax cost of the lease payments will be:

	  

	Aftertax lease payment = ($140,000)(1 – 0.35) = $91,000      1.5 points

	  

	So, the total cash flows from leasing are:

	  

	OCF = $38,325 + 91,000 = $129,325

	  

	The aftertax cost of debt is:

	  

	Aftertax debt cost = 0.08(1 – 0.35) = 0.0520  0.5 points

	   

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

	  

	NAL = $547,500 – $129,325 * annuity factor (5.2%, 5) = $9,327.53

	  

	The NAL is negative so the company should buy  ( 3 points)





Problem 22.3   7 points

	You work for a nuclear research laboratory that is contemplating leasing a diagnostic scanner (leasing is a common practice with expensive, high-tech equipment). The scanner costs $4,510,000, and it would be depreciated straight-line to zero over four years. Because of radiation contamination, it will actually be completely valueless in four years. You can lease it for $1,385,000 per year for four years. Assume that the tax rate is 35 percent. You can borrow at 9 percent before taxes. Assume that lease payments occur at the end of the year.


   
	What are the cash flows from the lease from the lessor’s viewpoint? Assume a 35 percent tax bracket. 


   
	  NAL
	$  



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

	  

	Depreciation tax shield = ($4,510,000/4)(0.35) = $394,625   1.5 points

	  

	The aftertax cost of the lease payments will be:

	  

	Aftertax lease payment = ($1,385,000)(1 – 0.35) = $900,250  1.5 points

	  

	So, the total cash flows from leasing are:

	  

	OCF = $394,625 + 900,250 = $1,294,875   1 point

	  

	The aftertax cost of debt is:

	  

	Aftertax debt cost = 0.09(1 – 0.35) = 0.058  1 point

	  

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

	 

	NAL = $4,510,000 – $1,294,875 * annuity factor(5.8%, 4) = $7,666.92

	  

	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 lessee's NAL, so:

	  

	NAL = – $7,666.92   2 points
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