Assignment I Solutions
FINA 395

1. Which of the following statements is true?
i. The greater the discount factor Z(0, T), the greater is the corresponding spot rate.
ii. The greater the forward discount factor F(0, t, T), the lower is the corresponding forward rate.
A. i only
B. ii only
C. Both
D. None
Solution:
If the spot rate is higher, the discount factor (PV of $1) lower. Therefore, the first statement is false.
The relationship between forward rates and forward discount factors is the same as spot rates and discount factors. Therefore, the second statement is true.

2. 




The idea of forward discount factors is useful in determining the forward prices of financial assets.  gives the value of $1 at time  to be paid at time . can be expressed in terms of simple discount factors as . 

Suppose the 1-year to 5-year discount factors are 0.96079, 0.90484, 0.83527, 0.75578, and 0.67032.  What is the 1-year forward price of 8% annual coupon bond maturing after 5 years? The face value of the bond is $1,000.
A. $961.31
B. $968.38
C. $982.59
D. $991.22
E. None of the above
Solution:
Since the bond will be received and paid for after two years, the first two coupons of $60 will not be received. 

Forward price =  

 



3. For the above bond, what is the 4-year forward price?
A. $928.73
B. $933.12
C. $940.48
D. $957.87
E. None of the above
Solution:
Do as in the above problem.

4. Which of the following statements are true?
i. 7% compounded half-yearly is equivalent to 6.9398% compounded quarterly.
ii. 9% compounded quarterly is equivalent to 9.1012% compounded half-yearly.
iii. 10% effective annual rate is equivalent to 9.5690% compounded monthly.
A. i and ii
B. i and iii
C. ii and iii
D. All of the above
E. None of the above
Solution:
i. The effective annual rate of 7% compounded half-yearly is (1 + 0.07/2)2 – 1 = 7.1225%. The effective annual rate of 6.9398% compounded quarterly is (1 + 0.069398/4)4 – 1 = 7.1225%. They both are the same.
ii. Following the same steps as above, the effective annual rate for both the rates is 9.3083%
iii. (1 + 0.09569/12) 12 – 1 = 10%.

5. Which of the following statements are true?
i. 8% compounded continuously is equivalent to 8.0805% compounded quarterly.
ii. 9% compounded monthly is equivalent to 8.8619% compounded continuously.
A. i only
B. ii only
C. Both of the above
D. None of the above
Solution:
i. Effective annual rate of 8% compounded continuously = e0.08 – 1 = 8.3287%.
Effective annual rate of 8.0805% compounded quarterly = (1 + 0.080805/4)4 – 1 = 8.3287%. They both are the same.
ii. Effective annual rate of 9% compounded monthly = (1 + 0.09/12)12 – 1 = 9.3807%.
Effective annual rate of 8.8619% compounded continuously = e0.088619 – 1 = 9.2664%.

6. “If the yield curve is upward sloping, the lower the coupon rate of a bond, the higher is its yield to maturity for any given time to maturity.” Is this statement true? 
A. True
B. False
Solution:
This statement is true. For zero coupon bonds, all the present value from the bond is received at maturity of the bond and its ytm will be the spot rate corresponding to the time to maturity of the bond. Now as you keeping increasing the coupon rate from zero, more and more present value from the bond will be received in earlier periods, and the ytm will be some weighted average of the spot rates corresponding to the times when cash flows are received. An increase in the coupon rate increases the weight given to the spot rates of earlier periods. Since earlier time periods have lower spot rates, we conclude that the ytm is also lower. Therefore, in the presence of an upward sloping spot rate curve (yield curve), the higher the coupon rate, the lower is the ytm. Conversely, the lower the coupon rate, the higher is the ytm. 

7. “Bond A and Bond B have the same maturity and belong to the same risk class, but Bond A has a higher YTM than Bond B. Then Bond A is a better investment than Bond B and will be preferred by all investors.” Is this statement true?
A. True
B. False
Solution:
I have mentioned several times in the class that ytm can be viewed only as another way of quoting bond prices. YTM cannot be used to compare bonds to determine which is better. See your class notes for why this is so.

8. Alpha Inc. is an all equity firm with a perpetual EBIT of $2 million per year and has 500,000 shares outstanding. The value of the firm currently is $8 million. The firm plans to issue $1.75 million worth of bonds with a coupon rate of 8% to repurchase stock. The tax rate of the firm is 40%. How many shares can the firm repurchase with money raised through debt?
A. 100,575
B. 100,645
C. 100,775
D. 110,000
E. None of the above
Solution:

On the announcement of plan to issue debt, the total equity value increases by the amount of tax shield,  = 1,750,000 x 0.40 = $700,000. 
Total value of equity after the announcement = $8 million + $0.7 million = $8.7 million.
Share price = $8.7 million/0.5 million = $17.4.
Number of shares that can be bought with $1.75 million raised through debt 
= 1.75 million/17.4 = 100,575.

9. For the above problem, what is the cost of levered equity after the stock repurchase?
A. 15.69%
B. 15.98%
C. 16.06%
D. 16.35%
E. 17.12%
Solution:
Cost of unlevered equity = Unlevered CF/Value of unlevered equity 
= 2 million x (1 – 0.40) / 8 million = 0.15.
Value of equity after the stock repurchase 
= stock price x number of shares outstanding after the repurchase = 17.4 x (500,000 – 100,575) = $6,950,000 = $6.95 million.
Value of debt = 1.75 million

= 0.15 + 1.75/6.95 x (0.15 – 0.08)(1 – 0.40) = 16.06%.

10. Beta Enterprises has 175,000 shares with a market price of $35 and an outstanding debt of $1.3 million. The tax rate is 0.40. If the firm were unlevered, its value would be $7.2 million. What are the expected bankruptcy costs?
A. $275,000
B. $295,000
C. $315,000
D. $335,000
E. None of the above
Solution:

If there were no bankruptcy costs, the value of the firm would increase by the present value of tax shield, , 0.40 x  1.3 million = $520,000.

Value of levered firm without bankruptcy costs =  = $7.2 million + $0.52 million = $7.72 million.
Actual value of equity = stock price x number of shares = 35 x 175,000 = $6.125 million
Value of debt = $1.3 million
Market value of the firm = value of equity + value of debt = $6.125 million + $1.3 million = $7.425 million.
Bankruptcy costs = $7.72 million - $7.425 million = $0.295 million = $295,000

11. Alpha Inc. is an all equity firm with a perpetual EBIT of $1.6 million per year and has 100,000 shares outstanding. The cost of unlevered equity is 14%. The firm plans to issue $2 million worth of debt to repurchase stock. The tax rate of the firm is 40%. What is the number of shares outstanding after the stock repurchase?
A. 66,676
B. 69,993
C. 70,317
D. 72,224
E. 73,881
Solution:
The value of the firm before when it is all equity firm is:

 
and the stock price is 6,857,143/100,000 = $68.57

When plans to issue debt is announced, the value of the firm increases by the PV of tax-shield, which is  , and the new value of the firm is 6,857,143 + 800,000 =$7,657,143. The stock price goes up by 800,000/100,000 = $8, and the new stock price is 68.57 + 8 = $76.57.
The number of shares that can be repurchased with $2 million = 2,000,000/76.57 = 26,119. The number of shares remaining after the repurchase = 100,000 – 26,119 = 73,881.
After this, the value of equity is 7,657,143 – 2,000,000 = $5,657,143 and the value of debt is $2,000,000.

12. In the above problem, if the pre-tax cost of debt is 9%, what is the cost of levered equity after the stock repurchase?
A. 15.06%
B. 15.28%
C. 15.51%
D. 15.74%
E. 15.96%
Solution:
Using the number from the above problem, the cost of levered equity is:

= 15.06%

13. First do problems 9.12 to 9.14 in your textbook before you answer the following questions. The information here pertains to the next three questions. A project requires an investment of $72 million. It can yield either a perpetual yearly cash flow of $8 million with a probability of 0.40 or $5 million with a probability of 0.60. There are no taxes. The cash flow observed in the first year will be repeated in all subsequent years. After observing the cash flow from the project in the first year, the scale of the project can be doubled increased after an additional investment of $72 million. The discount rate is 10%. 
If the project in the above question can be abandoned after 1 year if the lower of the two cash flows is observed, what should be the minimum abandonment value so that the project is just acceptable? 
A. $68.23 million
B. $68.33 million
C. $68.43 million 
D. $68.53 million
E. $68.63 million 
Solution:
The expected cash flow from the project in the first year = 8 x 0.40 + 5 x 0.60 = $6.20 million.
If the higher cash flow of $8 million is observed in the first year, the present value of future cash flows at the end of the first year is 8/0.10 = $80 million. This will happen with a probability of 0.40.
If the lower cash flow of $5 million is observed, the project can be abandoned for a value Y. Let this value be just enough to make the NPV of the project equal to zero. Abandoning the project will happen with a probability of 0.60.
The expected value of the project at the end of the first year = 6.20 million + 80 million x 0.4 + 0.6Y
Remember that the above value is at the end of the first year.
NPV of project = -7.2 million + (6.20 million + 80 million x 0.4 + 0.6Y)/1.1
Equating the NPV of the project to zero and solving for Y, Y = $68.33 million. This is the minimum abandonment value to make the project acceptable.

14. Now assume that at the end of the first year, the scale of the project can be doubled by making an additional investment of $72 million if the high cash flow of $8 million is observed in the first year, and the project is going to be abandoned if the low cash flow of $5 million is observed. What should the minimum abandonment value be so that the project is just acceptable?
A. $59 million
B. $60 million
C. $61 million
D. $62 million
E. $63 million
Solution:
The possibility to double the project on observing the high cash flow of $8 million in the first year after making an additional investment of $72 million will result in an extra value of 8/0.10 – 72 = $8 million at the end of the first year. We will add this value to the value of $80 million in the high state after one year (see the above problem) and solve for Y again. 
-7.2 million + (6.20 million + 88 million x 0.4 + 0.6Y)/1.1 = 0
Y = $63 million

15. This information pertains to the next three questions. The initial investment of a new project whose life is 10 years is $2.5 million and is expected to sell 10,000 units at $60 net cash in the first year. After the first year, the expected sales will be revised to 12,000 units per year for the remaining life of the project if it is a success in the first year; if it is a failure in the first year, the expected sales are revised to 5,000 units per year for the remaining life of the project. Success and failure in the first year are equally likely. There is an option to abandon the project after the first year for an abandonment value of $1.75 million. The discount rate for this project is 18%. What is the NPV of the project with the abandonment option?
A. $62,786
B. $87,932
C. $100,349
D. $106,012
E. $110,533
Solution:
The project can be abandoned after 1 year for $1.75 million. We first determine the minimum number of units that need to be sold from Year 2 to Year 10 so that the project is not abandoned. For 1 unit of the product sold for $60 every year from Year 2 to Year 10, the present value of cash flows at the beginning of Year 2 is $258 (in your calculator PMT=1x60=60, N=9, I/Y=18, FV=0, CPT PV). Therefore, the minimum number of units that need to be sold every year 2 to 10 for the project not to be abandoned is 1.75million/258 = 6,778 units.
If the project is a success, 12,000 units will be sold from year 2 to 10. Since this is greater than 6,778 units above, the project will not be abandoned. However, if it is a failure, 5000 units will be sold, which is less than the minimum 6,778 units. Hence, in this case, the project will be abandoned.
At the end of Year 1, if it is determined that the project is a success, 12,000 units for $60 each are expected to be sold for the remaining 9 years of the project. The present value of these cash flows is $3,098,176 (PMT = 12000 x 60, N=9, I/Y=18, FV=0, CPT PV). If the project is a failure, the project will be abandoned as determined above and $1.75 million will be received at the beginning of year 2. Since the probability of success and failure are 0.5 each, the PV of expected cash flows at the beginning of Year 2 are 3,098,176 x 0.5 + 1,750,000 x 0.5 = $2,424,087.
At the beginning of the project, Year 0, the number of units expected to be sold are 10,000 for $60 each. Therefore, the expected revenue for the first year is $600,000, which will be received at the end of year 1 (which is the same as beginning of year 2). The expected value of the project after 1 year is $600,00 + $2,424,087 (PV at beginning of year 2 of expected cash flow from year 2 to 10) = $3,024,087. The present value of these cash flow today = 3,024,087/(1+0.18) = $2,562,786.
NPV of the project with the abandonment option = -2,500,000 + 2,562,786 = $62,786. 

16. In the above problem, what is the value of the abandonment option?
A. $153,229
B. $164,812
C. $171,439
D. $184,712
E. $194,531
Solution:
If the project is a failure and cannot be abandoned after 1 year, 5000 units for $60 each will be sold every year for the remaining 9 years of the project. The present value of these cash flows at the beginning of Year 2 = $1,290,906 (PMT = 5000 x 60, N=9, I/Y=18, FV=0, CPT PV). 
The gain from the abandonment option = 1,750,000 – 1,290,906 = $459,093.
Since the probability of failure is 0.5, the expected gain from abandonment option = 459,093 x 0.5 = $229,546. This expected gain from the abandonment option is at the beginning of year 2.
The value of the abandonment option today = 229,546/(1+0.18) = $194,531.

17. In the above problem, if the scale of the project can be doubled , i.e., produce and sell 12,000 X 2 = 24,000 units, after 1 year if success is observed, what is the value of the option to expand? Assume that no further investment in plant and machinery is required to double the output beyond what is invested now.
A. $999,498
B. $1,000,412
C. $1,138,763
D. $1,200,559
E. $1,312,786
Solution:
If the project is a success and there is an option to expand, 12,000 more units for $60 each can be sold every year for the remaining 9 years of the project. 
The present value of these cash flows at the beginning of year 2 =$3,098,176 (PMT = 12000 x 60, N=9, I/Y=18, FV=0, CPT PV).
Since there is only 0.50 probability of success, the expected gain from the option to expand = 3,098,176 x 0.5 = $1,549,088. This is the value at the beginning of year 2.
The value of the option to expand today = 1,549,088/(1+0.18) = $1,312,786.

18. The debt-equity ratio of a firm is 2:1 and its WACC is 7%. If the pre-tax cost of debt is 8% and the corporate tax rate is 40%, which of the following statements is true?
i. The cost of levered equity is 11.4%.
ii. The cost of unlevered equity is 9.545%.
A. i only
B. ii only
C. Both of the above
D. None of the above
Solution:
If the debt-equity ratio 2:1, then B/VL=2/(2+1) = 2/3 and S/VL = 1/(2+1) = 1/3.
From WACC, we can deduce the cost of levered equity. Using the equation for WACC
0.07 = 2/3 X 0.08 X (1 – 0.04) + 1/3 X rs 
Solving for rs = 11.4%   (the first statement is true)
Using the relationship between cost of unlevered equity and cost of levered equity,
0.114 = r0 + 2/1 X (r0 – 0.08) X (1 – 0.40)
r0 = 9.545%  (the second statement is also true)

19. Robert & Co. is currently an all-equity firm and has a perpetual EBIT of $150,000 per year. The cost of unlevered equity is 15%. If $100,000 is borrowed to repurchase shares at a pre-tax cost of 10%, what is the value of the levered firm? The tax rate is 40%. 
A. $600,000
B. $610,000
C. $620,000
D. $630,000
E. $640,000
Solution:

Value of all equity firm = 

On the announcement of issue of debt to repurchase equity, the value of the firm goes up by . 
Then new value of the firm is 600,000 + 40,000 = $640,000.
	
ABC Corporation has total assets of $1,000. Currently, it is an all equity firm. There are three possible economic scenarios and the ROA in these scenarios are as follows: in recession, the ROA is 5%; in the expected scenario, the ROA is 15%; and in expansion, the ROA is 25%. The current stock price is $10. 
20. An investor has $120 to invest, but he would like to invest in the same firm with a different capital structure, that with a debt-equity ratio of 1:4. In order to create the same effect of investing in the stated levered firm, he decides to create “homemade leverage.” In order to do that, he must:
A. Buy 13 shares and borrow $10
B. Buy 14 shares and borrow $20
C. Buy 15 shares and borrow $30
D. Buy 16 shares and borrow $40
E. None of the above
Solution: 
The investor invests in the unlevered firm but creates leverage buy borrowing and also investing the borrowed amount in the unlevered firm. This is homemade leverage. To create a debt-equity ratio of 1:4 using homemade leverage outside the all-equity firm, $1 has to be borrowed for every $4 of equity. Since the investor wishes to invest $120, then $30 have to be borrowed. Now the investor buys stock with 120 + 30 = $150 in the all-equity firm. He can buy 150/10=15 shares with this money.
Let’s verify that this has the same effect of investing $120 in the levered firm with debt-equity ratio of 1:4. In the levered firm, debt is worth $200 and equity $800 (80 shares, $10 per share), giving the debt-equity ratio of 1:4. The EBIT in the Expected Scenario is 1000 x 0.15 = $150. The interest rate is not given in the problem and so assume 10% (it does not matter what rate you assume). Interest paid is 200 x 0.10 = $20. Earnings for shareholders after interest is 150 – 20 = $130. EPS in the Expected Scenario is 130/80=$1.625. Earnings on 12 shares is 1.625 x 12 = $19.50. This what the investor wants but is not able to achieve directly.
In order to accomplish this indirectly, he creates homemade leverage. In the Expected Scenario, the ROA is 15%. The earnings for the shareholders in the all equity firm is 1,000 x 0.15 = $150. The EPS is 150/100 = $1.50. The earnings on 15 shares bought is 15 x 1.50 = $22.50. The investor has to pay interest on the $30 borrowing. Interest is 30 x 0.10 = $3. The net earnings in the Expected Scenario is 22.50 – 3 = $19.50. This is what the investor wants.

21. Now assume that, to begin with, ABC Corporation is a levered firm with a debt-equity ratio of 1:4. Everything else is the same as above. Now, another investor has $120 to invest but wants to create the same effect of investing in an all-equity firm. To do that, he must 
A. Buy 9.6 shares and invest $24
B. Buy 10.1 shares and invest $19
C. Buy 10.6 shares and invest $14
D. Buy 11.1 shares and invest $9
E. Buy 11.6 shares and invest $4
Solution:
For every $4 invested in the levered firm, the firm borrows $1. To create the effect of investing in an all-equity firm, the investor has to undo the leverage of the firm by lending money outside the firm. This can be done by investing 4/5 x 120 = $96 in the firm by buying 96/10 = 9.6 shares and lending the remaining amount 120 – 96 = $24. This has the effect of lending $1 for every $4 invested in the firm, which is what we wanted to undo leverage.
[bookmark: _GoBack]You can check that this is the correct answer just as we did in question 20. 

22.  “Many research articles support that financial markets are semistrong efficient.” Is this statement true or false?
A. True
B. False
Solution:
See your class notes.

23. In an efficient market, profits can be made by acting early on positive new information and losses can be avoided on negative new information about a company.
A. True
B. False
Solution:
See your class notes.

24. Warren Buffet would believe that the markets are mostly efficient.
A. True
B. False
Solution:
See your class notes.
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