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
30.8
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.

30.9
The decision hinges upon the risk of surviving. That is, consider the wealth transfer from bondholders to stockholders when risky projects are undertaken. High-risk projects will reduce the expected value of the bondholders’ claims on the firm. The telecommunications business is riskier than the utilities business. 


If the total value of the firm does not change, the increase in risk should favor the stockholder. Hence, management should approve this transaction. 


If the total value of the firm drops because of the transaction, and the wealth effect is lower than the reduction in total value, management should reject the project.

30.11The cash offer is better for the target firm shareholders since they receive $29 per share. In the share offer, the target firm’s shareholders will receive:


Equity offer value = (3/5)($41.44) = $24.86 per share

From Problem 30.10, we know the value of the merged firm’s assets will be $155,000. The number of shares in the new firm will be:


Shares in new firm = 2,900 + 1,400x


that is, the number of shares outstanding in the bidding form, plus the number of shares outstanding in the target firm, times the exchange ratio. This means the post merger share price will be:


P = $155,000/(2,900 + 1,400x)


To make the target firm’s shareholders indifferent, they must receive the same wealth, so:


1,400(x)P = 1,400($29)


This equation shows that the new offer is the shares outstanding in the target company times the exchange ratio times the new stock price. The value under the cash offer is the shares outstanding times the cash offer price. Solving this equation for P, we find:


P = $29 / x


Combining the two equations, we find:


$155,000/(2,900 + 1,400x) = $29 / x


x = 0.7351


There is a simpler solution that requires an economic understanding of the merger terms. If the target firm’s shareholders are indifferent, the bidding firm’s shareholders are indifferent as well. That is, the offer is a zero sum game. Using the new stock price produced by the cash deal, we find:


Exchange ratio = $26/$39.45 = 0.7351

30.12The cost of the acquisition is:


Cost = 250($22) = $5,500 


Since the stock price of the acquiring firm is $50, the firm will have to give up:


Shares offered = $5,500/$50 = 110 shares


a.
The EPS of the merged firm will be the combined EPS of the existing firms divided by the new shares outstanding, so:



EPS = ($1,600 + 700)/(600 + 110) = $3.24


b.
The PE of the acquiring firm is:



Original P/E = $50/($1,600/600) = 18.75 times    



Assuming the PE ratio does not change, the new stock price will be:



New P = $3.24(18.75) = $60.74


c.
If the market correctly analyzes the earnings, the stock price will remain unchanged since this is a zero NPV acquisition, so:



New P/E = $50/$3.24 = 15.43 times


d.
The new share price will be the combined market value of the two existing companies divided by the number of shares outstanding in the merged company. So:



P = [(600)($50) + 250($20)]/(600 + 110) = $49.30



And the PE ratio of the merged company will be:



P/E = $49.30/$3.24 = 15.22 times



At the proposed bid price, this is a negative NPV acquisition for A since the share price declines. They should revise their bid downward until the NPV is zero.

30.13Beginning with the fact that the NPV of a merger is the value of the target minus the cost, we get:


NPV
= 
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NPV
= (V – (Cost – VB)


NPV
= (V – Merger premium

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 
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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.

30.16a.
The value of each company is the sum of the probability of each state of the economy times the value of the company in that state of the economy, so:



ValueBentley = 0.70($280,000) + 0.30($100,000)

 

ValueBentley = $226,000



ValueRolls = 0.70($250,000) + 0.30($70,000)

 

ValueRolls = $196,000


b.
The value of each company’s equity is sum of the probability of each state of the economy times the value of the equity in that state of the economy. The value of equity in each state of the economy is the maximum of total company value minus the value of debt, or zero. Since Rolls is an all equity company, the value of its equity is simply the total value of the firm, or $196,000. The value of Bentley’s equity in a boom is $155,000 ($280,000 company value minus $125,000 debt value), and the value of Bentley’s equity in a recession is zero since the value of its debt is greater than the value of the company in that state of the economy. So, the value of Bentley’s equity is:



EquityBentley = 0.70($155,000) + 0.30($0)



EquityBentley = $108,500



The value of Bentley’s debt in a boom is the full face value of $125,000. In a recession, the value of the company’s debt is $100,000 since the value of the debt cannot exceed the value of the company. So, the value of Bentley’s debt today is:



DebtBentley = 0.70($125,000) + 0.30($100,000)



DebtBentley = $117,500



Note, this is also the value of the company minus the value of the equity, or:



DebtBentley = $226,000 – 108,500



DebtBentley = $117,500


c.
The combined value of the companies, the combined equity value, and combined debt value is:



Combined value = $226,000 + 196,000



Combined value = $422,000



Combined equity value = $108,500 + 196,000



Combined equity value = $304,500



Combined debt value = $117,500


d.
To find the value of the merged company, we need to find the value of the merged company in each state of the economy, which is:



Boom merged value = $280,000 + 250,000



Boom merged value = $530,000



Recession merged value = $100,000 + 70,000



Recession merged value = $170,000



So, the value of the merged company today is:



Merged company value = .70($530,000) + .30($170,000)



Merged company value = $422,000



Since the merged company will still have $125,000 in debt, the value of the equity in a boom is $405,000, and the value of equity in a recession is $45,000. So, the value of the merged company’s equity is:



Merged equity value = 0.70($405,000) + 0.30($45,000)



Merged equity value = $297,000



The merged company will have a value greater than the face value of debt in both states of the economy, so the value of the company’s debt is $125,000.


e.
There is a wealth transfer in this case. The combined equity value before the merger was $304,500, but the value of the equity in the merged company is only $297,000, a loss of $7,500 for stockholders. The value of the debt in the combined companies was only $117,500, but the value of debt in the merged company is $125,000 since there is no chance of default. The bondholders gained $7,500, exactly the amount the stockholders lost.


f.
If the value of Bentley’s debt before the merger is less than the lowest firm value, there is no coinsurance effect. Since there is no possibility of default before the merger, bondholders do not gain after the merger.

30.17a.
To find the value of the target to the acquirer, we need to find the share price with the new growth rate. We begin by finding the required return for shareholders of the target firm. The earnings per share of the target are:



EPSP = $640,000/500,000 = $1.28 per share    



The price per share is:



PP = 10($1.28) = $12.80



And the dividends per share are:




DPSP = $380,000/500,000 = $0.76



The current required return for Palmer shareholders, which incorporates the risk of the company is:



RE = [$0.76(1.04)/$12.80] + 0.04 = .1018



The price per share of Palmer with the new growth rate is:



PP = $0.76(1.06)/(0.1018 – 0.06) = $19.30



The value of the target firm to the acquiring firm is the number of shares outstanding times the price per share under the new growth rate assumptions, so:
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 = 500,000($19.30) = $9,647,904.19


b.
The gain to the acquiring firm will be the value of the target firm to the acquiring firm minus the market value of the target, so:



Gain = $9,647,904.19 – 500,000($12.80) = $3,247,904.19


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



NPV = $9,647,904.19 – 500,000($13) = $3,147,904.19


d.
The most the acquiring firm should be willing to pay per share is the offer price per share plus the NPV per share, so:



Maximum bid price = $13 + ($3,147,904.19/500,000) = $19.30



Notice that this is the same value we calculated earlier in part a as the value of the target to the acquirer.


e.
The price of the stock in the merged firm would be the market value of the acquiring firm plus the value of the target to the acquirer, divided by the number of shares in the merged firm, so:



PFP = ($40,600,000 + 9,647,904.19)/(1,000,000 + 150,000) = $43.69



The NPV of the stock offer is the value of the target to the acquirer minus the value offered to the target shareholders. The value offered to the target shareholders is the stock price of the merged firm times the number of shares offered, so:



NPV = $9,647,904.19 – 150,000($43.69) = $3,093,829.73


f.
Yes, the acquisition should go forward, and Plant should offer cash since the NPV is higher.


g.
Using the new growth rate in the dividend growth model, along with the dividend and required return we calculated earlier, the price of the target under these assumptions is:



PP = $0.76(1.05)/(0.1018 – 0.05) = $15.42    



And the value of the target firm to the acquiring firm is:
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 = 500,000($15.42) = $7,710,144.93



The gain to the acquiring firm will be:





Gain = $7,710,144.93 – 500,000($12.80) = $1,310,144.93


The NPV of the cash offer is now:



NPV cash = $7,710,144.93 – 500,000($13) = $1,210,144.93



And the new price per share of the merged firm will be:



PFP = [$40,600,000 + 7,710,144.93]/(1,000,000 + 150,000) = $42.01



And the NPV of the stock offer under the new assumption will be:





NPV stock = $7,710,144.93 – 150,000($42.01) = $1,408,821.68



Even with the lower projected growth rate, the stock offer still has a positive NPV. However, the NPV of the stock offer is now higher. Plant should purchase Palmer with a stock offer of 150,000 shares.

30.18a.
To find the distribution of joint values, we first must find the joint probabilities. To do this, we need to find the joint probabilities for each possible combination of weather in the two towns. The weather conditions are independent; therefore, the joint probabilities are the products of the individual probabilities.

	Possible states
	Joint probability

	Rain-Rain
	0.1(0.1) = 0.01

	Rain-Warm
	0.1(0.4) = 0.04

	Rain-Hot
	0.1(0.5) = 0.05

	Warm-Rain
	0.4(0.1) = 0.04

	Warm-Warm
	0.4(0.4) = 0.16

	Warm-Hot
	0.4(0.5) = 0.20

	Hot-Rain
	0.5(0.1) = 0.05

	Hot-Warm
	0.5(0.4) = 0.20

	Hot-Hot
	0.5(0.5) = 0.25




Next, note that the revenue when rainy is the same regardless of which town. So, since the state "Rain-Warm" has the same outcome (revenue) as "Warm-Rain", their probabilities can be added. The same is true of "Rain-Hot" / "Hot-Rain" and "Warm-Hot" / "Hot-Warm". Thus the joint probabilities are:

	Possible states
	Joint probability

	Rain-Rain
	 0.01 

	Rain-Warm
	 0.08 

	Rain-Hot
	 0.10 

	Warm-Warm
	 0.16 

	Warm-Hot
	0.40 

	Hot-Hot
	 0.25 




Finally, the joint values are the sums of the values of the two companies for the particular state.

	Possible states
	
	Joint value

	Rain-Rain
	$200,000 + 200,000 =
	$400,000

	Rain-Warm
	$200,000 + 350,000 =
	550,000

	Rain-Hot
	$200,000 + 800,000 =
	1,000,000

	Warm-Warm
	$350,000 + 350,000 =
	700,000

	Warm-Hot
	$350,000 + 800,000 =
	1,150,000

	Hot-Hot
	$800,000 + 800,000 =
	1,600,000



b.
Recall that if a firm cannot service its debt, the bondholders receive the value of the assets. Thus, the value of the debt is reduced to the value of the company if the face value of the debt is greater than the value of the company. If the value of the company is greater than the value of the debt, the value of the debt is its face value. Here, the value of the common stock is always the residual value of the firm over the value of the debt. So, the value of the debt and the value of the stock in each state is:

	Possible states
	Joint Prob.
	Joint Value
	Debt Value
	Stock Value

	Rain-Rain
	0.01
	$400,000 
	$400,000 
	$0 

	Rain-Warm
	0.08
	550,000
	550,000
	0

	Rain-Hot
	0.1
	1,000,000
	700,000
	300,000

	Warm-Warm
	0.16
	700,000
	700,000
	0

	Warm-Hot
	0.4
	1,150,000
	700,000
	450,000

	Hot-Hot
	0.25
	1,600,000
	700,000
	900,000



c.
The bondholders are better off if the value of the debt after the merger is greater than the value of the debt before the merger. The value of the debt is the smaller of the debt value or the company value. So, the value of the debt of each individual company before the merger in each state is:

	Possible states
	Probability
	Debt Value
	
	

	Rain
	0.10
	$200,000
	
	

	Warm
	0.40
	350,000
	
	

	Hot
	0.50
	350,000
	
	




Individual debt value = 0.1($200,000) + 0.4($350,000) + 0.5($350,000) 



Individual debt value = $335,000



This means the total value of the debt for both companies pre-merger must be:



Total debt value pre-merger = 2($335,000)



Total debt value pre-merger = $670,000



To get the expected debt value, post-merger, we can use the joint probabilities for each possible state and the debt values corresponding to each state we found in part c. Using this information to find the value of the debt in the post-merger firm, we get:



Total debt value post-merger = 0.01($400,000) + 0.08($550,000) + 0.10($700,000) 







+ 0.16($700,000) + 0.40($700,000) + 0.25($700,000)



Total debt value post-merger = $685,000



The bondholders are better off by $15,000. Since we have already shown that the total value of the combined company is the same as the sum of the value of the individual companies, the implication is that the stockholders are worse off by $15,000.
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