MIDTERM PRACTICE PROBLEMS 

ADM 3350 
Prof. K. Lajili, Ph.D., CPA, CGA

Problem 1
Credit Management




ABC Inc. operates a mail-order toys business.  Management is considering dropping its policy of no credit.  The credit policy under consideration by ABC Inc. is as follows:





No credit


Credit

----------------------------------------------------------------

Price per unit


$70



$80


Cost per unit


$50



$64

Quantity sold


4,000



6,000

Probability 

of payment


100%



85%

Credit period


0



1

Discount rate


0



3%

----------------------------------------------------------------


A) Should ABC Inc. offer credit to its customers?  

B) What must the probability of payment be before ABC Inc. would adopt the credit policy? 

Answer 
(if necessary, you may use the back of the page)

a.
A firm should offer credit if the NPV of offering credit is greater than the NPV of the firm’s current, no-credit policy.

Under the no-credit policy:


[image: image1.wmf]0000

NPVNCF(PC) Q

==-


NPV(Current policy) = ($70 - $50)(4,000) = $80,000

Under the credit policy:

 Let h = 
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NPV (credit policy) = (0.85)($80)(6000)/1.03 –($64)(6000)=$12,116.5
Since NPV(current) > NPV(credit policy), ABC Inc. should not offer credit to its customers.

b.


ABC Inc will be indifferent if the NPV of the current policy equals the NPV of the credit policy.  Set the equations in part (a) equal.  Then solve for h (probability of payment under the credit policy):
$80,000 = (h)($80)(6000)/1.03 – ($64) (6000)

H = 0.99566 = 99.5666%

ABC Inc. Inc should offer its customers a credit plan if the probability that they will pay is greater than 99.57%.

PROBLEM 3:  CAPITAL STRUCTURE



The Canadian Laptop Company expects perpetual earnings before interest and taxes (EBIT) of $4 million per year.  The firm’s after-tax, all-equity discount rate r0 is 15%.  The Canadian Laptop Company is subject to a corporate tax rate of 35%.  The pretax cost of the firm’s debt capital is 10% per annum, and the firm has $10 million of debt in its capital structure.


A)
What is The Canadian Laptop Company’s value?



B)
What is The Canadian Laptop Company’s cost of equity?


C)

What is The Canadian Laptop Company’s weighted average cost of capital? 
Answer
(if necessary, you may use the back of the page)
16.19
a.
Modigliani-Miller Proposition I states that in a world with corporate taxes:



VL = VU + TCB



where 

VL 
= the value of a levered firm





VU 
= the value of an unlevered firm





TC 
= the corporate tax rate





B
= the value of debt in a firm’s capital structure



The value of an unlevered firm is the present value of its after-tax earnings:



VU = [(EBIT)(1-TC)] / r0



where
VU
= the value of an unlevered firm




EBIT 
= the firm’s expected annual earnings before interest and taxes




TC
= the corporate tax rate




r0
= the after-tax required rate of return on an all-equity firm



In this problem:




EBIT
= $4,000,000




TC
= 0.35




r0
= 0.15



The value of Canadian Laptop if it were unlevered is:



VU 
= [(EBIT)(1-TC)] / r0




= [($4,000,000)(1 - 0.35)] / 0.15




= $17, 333, 333



The value of Canadian Laptop if it were an all-equity firm is $17,333,333.

Canadian Laptop currently has $10,000,000 of debt in its capital structure and is subject to a corporate tax rate of 35%.
Thus:
VU 
= $17,333,333


TC 
= 0.35


B
= $10,000,000



The value of Canadian Laptop is:



VL 
= VU + TCB




= $17,333,333+ (0.35)($10,000,000)




= $20,833,333



Therefore, the value of Canadian Laptop  is $20,833,333.


b.
According to Modigliani-Miller Proposition II with corporate taxes:



rS = r0 + (B/S)(r0 – rB)(1 – TC)

where 

r0 
= the required return on the equity of an unlevered firm



rS 
= the required return on the equity of a levered firm



rB 
= the pre-tax cost of debt 








TC 
= the corporate tax rate








B 
= the market value of the firm’s debt








S 
= the market value of the firm’s equity



In this problem:





r0
= 0.15





rB
= 0.10





TC
= 0.35





B
= $10,000,000





S
= $10,833,333 (= $20,833,333 – $10,000,000)



The required return on Canadian Laptop’s levered equity is:



rS 
= r0 + (B/S)(r0 – rB)(1 – TC)




= 0.15 + ($10,000,000 / $10,833,333)(0.15 – 0.10)(1 – 0.35)




= 0.15 + (0.9231)(0.15-0.10)(1 – 0.35)




= 0.18


Therefore, the cost of Canadian Laptop’s levered equity is 18%.

c.
In a world with corporate taxes, a firm’s weighted average cost of capital (rwacc) is equal to:

rwacc
 =  {B / (B+S)}(1 – TC) rB + {S / (B+S)}rS
where 
B = the market value of the firm’s debt


S
= the market value of the firm’s equity


rB
= the required return on the firm’s debt


rS = the required return on the firm’s equity.





TC = the corporate tax rate

The value of Canadian Laptop’s debt is $10,000,000.  Since the value of the firm ($20,833,333) is the sum of the value of the firm’s debt and the value of the firm’s equity, the market value of the firm’s equity is $10,833,333 (= $20,833,333 - $10,000,000).

Thus:
B
= $10,000,000



S
= $10,833,333



rB
= 0.10



rS
= 0.18



TC
= 0.35

Canadian Laptop’s weighted average cost of capital is:

rwacc
=  {B / (B+S)}(1 – TC) rB + {S / (B+S)}rS


=  ($10,000,000 / $20,833,333)(1 – 0.35)(0.10) + ($10,833,333 / $20,833,333)(0.18)



=  (0.48)(1 – 0.35)(0.10) + (0.52)(0.18)



=  0.1248

Therefore, Canadian Laptop’s weighted average cost of capital is 12.48%.

Problem 3
Consider the following information for an unlevered firm U:

EBIT = $ 1,600 annually

Unlevered value VU = $4,000

Tax rate = 34%

Cost of debt = 10%

A levered firm L in the same business risk class has a debt–to–equity ratio of 1. Use the MM propositions to determine:

a. The after–tax cost of equity for firms U and L.
b. The after–tax WACC for both firms.

Solution 3
a. For the unlevered firm U:

r0 = EBIT(1 – TC)/VU = $1,600(.66)/$4,000 = 1056/4000 = 26.4%.

For the levered firm L:

rS = r0 + (1 – TC)(r0 – rB) (B/SL) = .264 + (.66)(.264–.10)(1.) = 0.264 + 0.108 = 37.2%.

b. For the unlevered firm U, the after–tax weighted average cost of capital is the same as the unlevered cost of equity (26.4%). 

For the levered firm L:

rWACC = (B/VL) rB (1 – TC) + (S/VL) rS = (1/2) (0.1) (0.66) + (1/2) (.372) = 21.9%.

Problem 4
Firm U is an unlevered firm with $2.5 million of EBIT, tax rate 34%, and a 10% required return on equity. In the Modigliani–Miller framework:

a. What is the market value of the unlevered firm U?

b. Suppose firm U is levered with $12 million of 7% bonds. What is the market value of the resulting levered firm L?

c. Suppose there are two firms, A and B. that are identical in all respects to the unlevered firm U and levered firm L, respectively. Explain what will happen if the market value of A is $ 12,000,000 and the market value of B is $22,000,000.

Solution 4
a. VU = EBIT (1 – TC) / r0 = $2,500,000(.66)/.1 = $16,500,000.

b. VL = VU + TCB = $16,500,000 + (.34)($12,000,000) = $20,580,000.

c. Firm A is undervalued and Firm B is overvalued. Investors will recognize this and sell their holdings of B and buy shares of A. This process will continue until equilibrium is attained at the market–values VA = $16,500,000 and VB = $20,580,000.

Problem 5
Capital Structure Decisions

(15 points)
Star Corporation is planning to repurchase part of its common stock by issuing corporate debt.  As a result, the firm’s debt-to-equity ratio is expected to rise from 40% to 60%.  The firm currently has $15 million worth of debt outstanding.  The cost of debt is 8% per year and Star expects to earn $7.5 million per year in perpetuity.  Star pays no taxes.

A) What is the market value of Star Corporation before and after the repurchase announcement?
(3 points)
B) What is the expected return on the firm’s equity (RE) before the announcement of the stock repurchase plan?
(4 points)


C)
What is the expected return on equity of an otherwise identical all-equity firm (R0)?
(4 points)
D)
What is the expected return on the firm’s equity (RS) after the announcement of the stock repurchase plan?
(4 points)
Answer 
(if necessary, you may use the back of the page)


a.
Before the announcement of the stock repurchase plan, the market value of the Locomotive’s outstanding debt is $15 million.  The ratio of the market value of the firm’s debt to the market value of the firm’s equity is 40%.  

The market value of Locomotive’s equity can be calculated as follows:

Since B = $15 million and B/S = 40%:

($15 million / S)
= 0.40

S = $37.5 million

The market value of the firm’s equity prior to the announcement is $37.5 million.

The value of a levered firm is equal to the sum of the market value of the firm’s debt and the market value of the firm’s equity.

The market value of Locomotive Corporation, a levered firm, is:

VL 
= B + S



= $15 million + $37.5million



= $52.5 million
Therefore, the market value of Locomotive Corporation is $52.5 million prior to the stock repurchase announcement.

According to MM Proposition I (No Taxes), changes in a firm’s capital structure have no effect on the overall value of the firm.  Therefore, the value of the firm will not change after the announcement of the stock repurchase plan

The market value of Locomotive Corporation will remain at $52.5 million after the stock repurchase announcement.


b.

The expected return on a firm’s equity is the ratio of annual earnings to the market value of the firm’s equity.




Locomotive expects to generate $7.5 million in earnings per year.  




Before the restructuring, Locomotive has $15 million of 8% debt outstanding. The firm was scheduled to pay $1,200,000 (= $15 million * 0.08) in interest at the end of each year.




Therefore, annual earnings before the stock repurchase announcement are $6,300,000 (= $7,500,000 - $1,200,000).




Since the market value of the firm’s equity before the announcement is $37.5 million, the expected return on the firm’s levered equity (rS) before the announcement is 0.17 = $6.3 million / $37.5 million).




The expected return on Locomotive’s levered equity is 17% before the stock repurchase plan is announced.

c.
According to Modigliani-Miller Proposition II (No Taxes):

rS = r0 + (B/S)(r0 – rB)

where 
r0 = the expected return on the assets of an all-equity firm



rS = the expected return on the equity of a levered firm



rB = the pre-tax cost of debt

In this problem:
rS = 0.17




rB = 0.08




B = $15 million




S = $37.5 million

Thus:

0.17 = r0 + ($15 million / $37.5 million)(r0 – 0.08)



0.17 = r0 + (0.40)(r0 – 0.08)

Solving for r0:
r0 = 0.14


Therefore, the expected return on the equity of an otherwise identical all-equity firm is 14%. 



NOTE: This problem can also be solved in the following way:



r0 = Earnings Before Interest / VU



Locomotive generates $7,500,000 of earnings before interest.  According to Modigliani-Miller Proposition I, in a world with no taxes, the value of a levered firm equals the value of an otherwise-identical unlevered firm.  Since the value of Locomotive as a levered firm is $52.5 million (= $15 + $37.5) and since the firm pays no taxes, the value of Locomotive as an unlevered firm (VU) is also $52.5 million.



r0 = $7.5 million / $52.5 million




= 0.14




= 14%
d.
According to Modigliani-Miller Proposition II (No Taxes):

rS = r0 + (B/S)(r0 – rB)

where 
r0 = the expected return on the assets of an all-equity firm



rS = the expected return on the equity of a levered firm



rB = the pre-tax cost of debt for a levered firm



Notice that the term (B/S) represents the firm’s debt-to-equity ratio.  After the stock repurchase announcement, the firm’s expected debt-to-equity ratio changes from 40% to 60%.  As shown in part c, the expected return on the equity of an otherwise identical all-equity firm is 14%.



To determine the expected return on Locomotive’s equity after the stock repurchase announcement, the appropriate variables are:



r0

= 0.14



rB

= 0.08



B/S = 0.60



The expected return on Locomotive’s levered equity after the stock repurchase announcement is:

rS 
= r0 + (B/S)(r0 – rB)


= 0.14+ (0.60)(0.14 – 0.08)


= 0.18

Therefore, the expected return on Locomotive’s equity is 18% after the stock repurchase announcement.
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