FIN 2200 – CORPORATION FINANCE
Sum 2007
Professors: A. Dua
Assignment #9 key



1. Assume an M&M world with no taxes. The risk free rate of return is 4% and the market risk premium is 10%. XYZ Corporation could be financed with debt and equity according to the proportions specified in the table below. Fill in all the missing cells in the table below.

	Proportion of Equity Financing for XYZ
	Expected Return on XYZ’s Equity
	Expected Return on XYZ’s Debt
	XYZ’s WACC

%
	XYZ’s Equity

Beta
	XYZ’s Debt

Beta
	Weighted Average Beta of XYZ’s securities

	100%
	16%
	(no debt)
	16%
	1.20
	(no debt)
	1.20

	80%
	18.7%
	5.2%
	16%
	1.47
	0.12
	1.20

	60%
	23.2%
	5.2%
	16%
	1.92
	0.12
	1.20

	50%
	26.8%
	5.2%
	16%
	2.28
	0.12
	1.20

	40%
	30.1%
	6.6%
	16%
	2.61
	0.26
	1.20

	30%
	34.2%
	8.2%
	16%
	3.02
	0.42
	1.20

	20%
	40%
	10%
	16%
	3.60
	0.60
	1.20

	10%
	52%
	12%
	16%
	4.80
	0.80
	1.20

	5%
	54%
	14%
	16%
	5.00
	1.00
	1.20

	0%
	(no equity)
	16%
	16%
	(no equity)
	1.20
	1.20


Solutions:

100% equity:

[image: image1.wmf]%

16

)

1

.

0

(

2

.

1

04

.

0

)

R

R

(

R

r

f

M

S

f

S

=

+

=

-

b

+

=



WACC = r0 = rS =16%
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80% equity:
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60% equity:
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50% equity:
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40% equity:
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30% equity:
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20% equity:
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10% equity:
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5% equity:
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0% equity:
WACC = 16%
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2. Use the data from #1 and plot XYZ’s expected equity return, its expected debt return, and its expected weighted average cost of capital on the graph below. Label your lines appropriately.

[image: image32.emf]Return vs. Debt Financing
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3. Assume an M&M world with corporate income taxed at a rate TC = 40%. The risk free rate of return is 4% and the market risk premium is 10%. ABC Corporation could be financed with debt and equity according to the proportions specified in the table below. Fill in all the missing cells in the table below.

	Debt to Equity Ratio for ABC
	Expected Return on ABC’s Equity
	Expected Return on ABC’s Debt
	ABC’s WACC

%
	ABC’s Equity

Beta
	ABC’s Debt

Beta
	The firm beta 

	0
	20%
	(no debt)
	20%
	1.6
	(no debt)
	1.6

	0.25
	22.1%
	6%
	18.4%
	1.81
	.2
	1.44

	0.50
	24.2%
	6%
	17.333%
	2.02
	.2
	1.333333

	0.75
	26.3%
	6%
	16.571%
	2.23
	.2
	1.257143

	1
	28.4%
	6%
	16%
	2.44
	.2
	1.2


Solutions:
B/S = 0.25:
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B/S = 0.50:


[image: image36.wmf]%

2

.

24

)

06

.

0

2

.

0

)(

4

.

0

1

(

5

.

0

2

.

0

)

r

r

)(

T

1

(

S

B

r

r

B

0

C

0

S

=

-

-

+

=

-

-

+

=



[image: image37.wmf]%

3

.

17

242

.

0

2

1

2

)

4

.

0

1

(

06

.

0

2

1

1

r

S

B

S

)

T

1

(

r

S

B

B

WACC

S

C

B

=

+

+

-

+

=

+

+

-

+

=



[image: image38.wmf]02

.

2

)

1

.

0

(

04

.

0

242

.

0

)

R

R

(

R

r

S

S

f

M

S

f

S

=

b

b

+

=

-

b

+

=



[image: image39.wmf]3

.

1

)

1

.

0

(

04

.

0

3

17

.

0

)

R

R

(

R

WACC

firm

firm

f

M

firm

f

=

b

b

+

=

-

b

+

=


B/S = 0.75:
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B/S = 1:
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4. Use the data from #3 and plot ABC’s expected equity return, its expected debt return, and its expected weighted average cost of capital on the graph below. Label your lines appropriately.


[image: image48.wmf]Return vs Debt/Equity Ratio
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5. Use the data from #3 and fill in the table below. S is the market value of ABC’s equity, B is the market value of ABC’s debt, and V is the total value of ABC.

	V
	S
	B

	$120,000
	$120,000
	$0

	$132,000
	$102,000
	$30,000

	$144,000
	$84,000
	$60,000

	$156,000
	$66,000
	$90,000


Solutions:
To find the value of V, use VL = VU + TCB

To find the value of S, use S = VL - BL
6. Assume the Miller Model with corporate and personal taxes holds. Fill in the cells in the table below for three different corporations that have different tax rates. The first column for each firm gives the data if it is unlevered; the second column gives data if it is levered. Assume investors are taxed at a rate of 20% on equity income and 45% on debt income. S is the market value of ABC’s equity, B is the market value of ABC’s debt, and V is the total value of ABC.

	
	Company 1
	Company 2
	Company 3

	
	TC = 0%
	TC = 31.25%
	TC = 40%

	S
	$250 million
	$90 million
	$250 million
	$140 million
	$250 million
	$154 million

	B
	$0
	$110 million
	$0
	$110 million
	$0
	$110 million

	V
	$250 million
	$200 million
	$250 million
	$250 million
	$250 million
	$264 million


7. Using the data from #6, determine what the personal tax rate on debt income must be for Company 1 to be indifferent between debt and equity financing.
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8. Using the data from #6, determine how high the personal tax rate on debt income must be for Company 3 to no longer receive benefits from debt financing.
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9. Use the data from #6. Suppose the unlevered structure of Company 1 allows management shirking and perquisite consumption to occur and the associated expected costs have a PV of $50 million (this is already included in the $250 million amount). These costs would vanish under the levered capital structure, but expected costs of financial distress equal to $4 million would arise. Given this extra information, what would be the new amounts for S and V if Company 1 were levered?

Add $50 million and deduct $4 million (i.e., add $46 million) to levered values.

S = $136 million; V= $246 million

10. Use the data from #6. Suppose the unlevered structure of Company 3 allows management shirking and perquisite consumption to occur and the associated expected costs have a PV of $6 million (this is already included in the $250 million amount). These costs would vanish under the levered capital structure, but expected costs of financial distress equal to $17 million would arise. Given this extra information, what would be the new amounts for S and V if Company 3 were levered?

Add $6 million and deduct $17 million (i.e., deduct $11 million) from levered values.
S = $143 million; V = $253 million
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