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Quiz 1





�SYMBOL 183 \f "Symbol" \s 10 \h�	The exam is open book and open notes.


�SYMBOL 183 \f "Symbol" \s 10 \h�	Explain all your steps; correct answers without explanations may not be given any credit at all.


�SYMBOL 183 \f "Symbol" \s 10 \h�	Show all your computations and formulae.  Make all your assumptions explicit.  If your approach is correct, you will get some credit, even if your arithmetic answer is wrong.  So concentrate on getting your logic right.


�SYMBOL 183 \f "Symbol" \s 10 \h�	Write legibly; I cannot guarantee any credit for what I cannot read, even if it is correct.


�SYMBOL 183 \f "Symbol" \s 10 \h�	If an answer contains two contradictory statements, you may get no credit for the answer, even if one of the statements is correct.


�SYMBOL 183 \f "Symbol" \s 10 \h�	If you answer a question, I have the discretion to award you some points, even if you are completely wrong.  If you don't attempt the question at all, I can give you no points!  So attempt the question.








1.      You need $5000 in exactly 4 years time.  You decide to start saving immediately.  Your plan is that you will put aside the same amount of money every 3 months, viz. 4 separate investments per year, 16 in all.  If you can invest in 3-month Treasury bills that yield a sure effective annualized return of 17%, how much will you need to put aside every three months?


�Solutions:





1.





It is easier to work with three month periods.  The proposed investment plan requires investing $C at times 0, 1, 2, ..., 15.  We know that the value of this sequence of investments at time 16 is $5000, and further that the effective annual rate of return available is 17%.





Since the effective annual return is 17%, the 3-monthly return is (1.17)0.25 - 1 or 4%.


The value at time 0 of the proposed annuity is equal to the $C being laid out at time 0 plus the value of an annuity with payments of $C for 15 periods and an interest rate of 4% per period, i.e. C + C x �EMBED Equation ��� = C (1 + 11.1184) = 12.1184 C.  The value of this quantity after 16 periods is (1.04)16 x 12.1184 C, which equals $5,000.  Solving for C, we find that C = $220.29.
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Quiz 2





�SYMBOL 183 \f "Symbol" \s 10 \h�	The exam is open book and open notes.


�SYMBOL 183 \f "Symbol" \s 10 \h�	Write legibly; I cannot guarantee any credit for what I cannot read, even if it is correct.





To the right of each number, indicate with a tick whether the rate associated with it on the adjoining sheet is an effective rate or a stated rate.








Rate no.�
Effective�
Stated�
�
1�
�
�
�
2�
�
�
�
3�
�
�
�
4�
�
�
�
5�
�
�
�
6�
�
�
�
7�
�
�
�
8�
�
�
�
9�
�
�
�
10�
�
�
�
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Quiz 3 (to do in class; full credit if handed in)





�SYMBOL 183 \f "Symbol" \s 10 \h�	The exam is open book and open notes.


�SYMBOL 183 \f "Symbol" \s 10 \h�	Explain all your steps; correct answers without explanations may not be given any credit at all.


�SYMBOL 183 \f "Symbol" \s 10 \h�	Show all your computations and formulae.  Make all your assumptions explicit.  If your approach is correct, you will get some credit, even if your arithmetic answer is wrong.  So concentrate on getting your logic right.


�SYMBOL 183 \f "Symbol" \s 10 \h�	Write legibly; I cannot guarantee any credit for what I cannot read, even if it is correct.


�SYMBOL 183 \f "Symbol" \s 10 \h�	If an answer contains two contradictory statements, you may get no credit for the answer, even if one of the statements is correct.


�SYMBOL 183 \f "Symbol" \s 10 \h�	If you answer the question, I have the discretion to award you some points, even if you are completely wrong.  If you don't attempt the question at all, I can give you no points!  So attempt the question.





1.      (Adapted from problem 12, Chapter 4 of Brealey and Myers, 4th edition) Tabak Corporation has been in difficult straits.  However, it has just announced a $1 per share dividend,.  Analysts expect an increase to a "normal" $3 as the company recovers over the next 3 years.  After that dividend growth is expected to settle down to a moderate growth rate of 6%.  Tabak stock is selling at $50 per share.  What is the expected long-run rate of return from buying the stock at this price?  Assume dividends of $1, $2 and $3 for years 1, 2, and 3.  Hint: You will need to use trial and error to find the answer.





1.


�EMBED Equation ���


     Solve by trial and error for r.  If r = .12, the LHS = 42.34; so pick a lower r.  At r = 0.11, the LHS = 51.21.  So the expected long run return is between 11% and 12%.  Narrow it down a bit further; your next pick could be 0.11 + (.11-.10)x(51.21-42.34)/51.21 = 0.1117; this gives a LHS of 49.46, and so on.
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Test 1








IMPORTANT INSTRUCTIONS: READ BEFORE ANSWERING QUESTIONS.





�SYMBOL 183 \f "Symbol" \s 10 \h�	The exam is open book and open notes.


�SYMBOL 183 \f "Symbol" \s 10 \h�	Explain all your steps; correct answers without explanations may not be given any credit at all.


�SYMBOL 183 \f "Symbol" \s 10 \h�	Show all your computations and formulae.  Make all your assumptions explicit.  If your approach is correct, you will get some credit, even if your arithmetic answer is wrong.  So concentrate on getting your logic right.


�SYMBOL 183 \f "Symbol" \s 10 \h�	Write legibly; I cannot guarantee any credit for what I cannot read, even if it is correct.


�SYMBOL 183 \f "Symbol" \s 10 \h�	If an answer contains two contradictory statements, you may get no credit for the answer, even if one of the statements is correct.


�SYMBOL 183 \f "Symbol" \s 10 \h�	If you answer a question, I have the discretion to award you some points, even if you are completely wrong.  If you don't attempt the question at all, I can give you no points!  So attempt every question.





1.     (Based on Chapter 7) The Financial Analysts' Journal currently offers the following subscription options: 1 year, $36; 2 years, $63; 3 years, $81.  These rates are expected to increase at the general rate of inflation.  What is your optimal strategy assuming you intend to be a permanent subscriber?  Make other assumptions as appropriate.  You are required to use the Equivalent Annual Cost method (25 points)





Hint: a. decide when subscriptions are normally due for magazines and journals.


       b. make a table of what cash flows occur at the end of what periods.


       c. decide what is an appropriate real discount rate.





2.       (Based on chapter 6) A company is confronted with the following two mutually exclusive investment opportunities:





�
Year�
0�
1�
2�
3�
4�
�
�
Project C�
-80,000�
28,000�
28,000�
28,000�
28,000�
�
�
Project D�
-24,000�
9,800�
9,800�
9,800�
9,800�
�
     a. Calculate the NPV for each project assuming a 10% discount rate (6 points).


     b. Calculate the internal rate of return for each project, correct to the nearest percentage point (9 points).


     c. Use the incremental cash flow method to reach the correct decision using the IRR method (10 points).





3.      (Based on Chapter 5) Chief Medical Inc. is a little known producer of heart pacemakers.  John, a stock analyst, predicts a 20% growth in dividends for the next three years, after which he expects the growth rate to decline to 4% for the indefinite future.  Chief dividends per share are currently $3.00.  Stocks with similar risk are currently priced to provide a 14% expected return.





     a. What is the intrinsic value of Chief stock according to John? (13 points).


     b. Assume that Chief stock now sells for $39.75 per share.  Julia, another stock analyst, believes, contrary to John, that the dividend growth rate of Chief stock is going to be constant forever.  If the stock is fairly priced at the present time, what is the perpetual dividend growth rate implied by Julia's beliefs?  What is your best estimate of next year's P/E ratio (not the current P/E ratio), based on Julia's perpetual dividend growth assumption and assuming a 25% payout ratio? (12 points).





Hint: a. The P/E ratio, at any time, is the price of the stock at that time, divided by the 


           estimated earnings for the following period.


       b. make a table of what cash flows occur at the end of what periods.


       c.  Decide which formula applies.  Fill in whatever data you have for the variables in


           the formula.  Solve for the value of the variable that the question asks for.





4.    (Based on chapter 5) If its yield to maturity is less than its coupon rate, a bond will sell at a ________, and increases in market interest rates will ________ (9 points)


      a. discount, decrease this discount.


      b. discount, increase this premium.


      c. premium, decrease this premium.


      d. premium, increase this premium.


      e. none of the above.








5.    (Based on chapter 4) Which of the following statements is true? (8 points)


      a. If the compounding period is one year, stated annual interest is the same as effective annual interest.


      b. If the compounding period is less than one year, effective annual interest is greater than stated annual interest.


      c. If the compounding period is less than one year, stated annual interest is greater than effective annual interest.


      d. Both a & b.


      e. Both a & c.








6.    (Based on chapter 4) Which of the following statements is true? (8 points)


      a. Regardless of the value of the stated rate, increasing the compounding frequency will decrease the future value.


      b. Regardless of the value of the stated rate, increasing the compounding frequency will increase the future value.


      c. There is a relationship between the future value of investment and the effect of compounding frequency.  At high interest rates, increases in compounding frequency will decrease the future value.


      d. There is a relationship between the future value of investment and the effect of compounding frequency.  At low interest rates, increases in compounding frequency will decrease the future value.








�Solutions:





1. Assume inflation = 0% and discount rate = 10%.  In fact, if we assume a real discount rate, then it won't matter what the inflation rate is, assuming that the Fisher equation holds.





Then cash flows for subscriptions for the first six years are (assuming subscriptions must be paid up at the beginning of the year):





Option/year�
0�
1�
2�
3�
4�
5�
6�
�
1 year�
36�
36�
36�
36�
36�
36�
0�
�
2 years�
63�
0�
63�
0�
63�
0�
0�
�
3 years�
81�
0�
0�
81�
0�
0�
0�
�



Discount them to the present.  With a discount rate of 10%, I believe that the 3 year option is cheapest.





Alternatively, compute the EAC for each alternative.  Using a discount rate of 10% as above, the EAC for option 1 is 36(1.1) = 39.6





For option 2, we want to find x, such that the following sequences have the same PV:





0�
1�
2�
�
63�
0�
0�
�
�
x�
x�
�
That is, 63 = x �EMBED Equation ���= 1.7355 x.  Hence, x = 63/1.7355 = 36.30.





For option 3, we want to find x, such that the following sequences have the same PV:





0�
1�
2�
3�
�
81�
0�
0�
�
�
�
x�
x�
x�
�



That is, 81 = x �EMBED Equation ���= 2.4869 x.  Hence, x = 81/2.4869 = 32.57.





Hence, we see that option 3 is the best.








2.  a. The NPV is -80 + 28 �EMBED Equation ���= -80 + 3.1699 x 28 = $8,757 for project C and


                          -24 + 9.8 �EMBED Equation ��� = -24 + 9.8 x 3.1699 = $7,065 for project D.


     b. The IRR for project C is approximately 15% (annuity factor of 2.857), and that for project D is approximately 23% (annuity factor of 2.449).


     c.  The incremental cash flow to be considered is 


�
Year�
0�
1�
2�
3�
4�
�
�
C-D�
-56,000�
18,200�
18,200�
18,200�
18,200�
�



The IRR of this incremental project is approximately 11% (the annuity factor is 3.0769, which is less than 3.1699, the annuity factor for 10%) and greater than the cost of capital of 10%.  Hence the incremental project is acceptable, and we go with project C, which has the greater NPV, too.








3.  Scenario 1: The sequence of Chief dividends are:





1�
2�
3�
4�
5�
�
$3(1.2)�
3(1.2)2�
3(1.2)3�
3(1.2)3(1.04)�
etc.�
�



The price at time 3 of Chief stock can be computed using the Gordon formula, using a discount rate of 14% and a growth rate of 4%:


P3 = 3(1.2)3(1.04)/(.14-.04) = 53.91.  Hence the price of Chief stock today is the present value of the sequence:





1�
2�
3�
�
$3(1.2)�
3(1.2)2�
3(1.2)3 + 53.91�
�



Hence the price is  $46.37.





Scenario 2:  39.75 = 3(1+g)/(.14-g) or g = 6%.


As we know, �EMBED Equation ���


Hence, �EMBED Equation ���





4.  c.





5.  d.





6.  b.
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Test 1 (Make-up)





IMPORTANT INSTRUCTIONS: READ BEFORE ANSWERING QUESTIONS.





�SYMBOL 183 \f "Symbol" \s 10 \h�	The exam is open book and open notes.


�SYMBOL 183 \f "Symbol" \s 10 \h�	Explain all your steps; correct answers without explanations may not be given any credit at all.


�SYMBOL 183 \f "Symbol" \s 10 \h�	Show all your computations and formulae.  Make all your assumptions explicit.  If your approach is correct, you will get some credit, even if your arithmetic answer is wrong.  So concentrate on getting your logic right.


�SYMBOL 183 \f "Symbol" \s 10 \h�	Write legibly; I cannot guarantee any credit for what I cannot read, even if it is correct.


�SYMBOL 183 \f "Symbol" \s 10 \h�	If an answer contains two contradictory statements, you may get no credit for the answer, even if one of the statements is correct.


�SYMBOL 183 \f "Symbol" \s 10 \h�	If you answer a question, I have the discretion to award you some points, even if you are completely wrong.  If you don't attempt the question at all, I can give you no points!  So attempt every question.





1.  You believe that next year the Dong Lumination Company will pay a dividend of $2 on its common stock.  Thereafter you expect dividends to grow at a rate of 4% per year in perpetuity.  If you require a return of 12 percent on your investment, how much should you be prepared to pay for your stock? (15 points)





2.    The Ferri Corporation issued a new series of bonds on January 1, 1967.  The bonds were sold at par ($1,000), have a 12 percent coupon, and mature in 30 years, on December 31, 1996.  Coupon payments are made semiannually (on June 30 and December 31).


   a. What was the YTM (yield-to-maturity) of the bond on January 1, 1967? (10 points)


   b. What was the price of the bond on January 1, 1972, assuming that the level of interest rates had fallen to 10%. (10 points)


   c. Assume that you purchased one of the outstanding bonds on March 1, 1987, when the going rate of interest was 15.5 percent.  How large a check must you have written to complete the transaction? (15 points).








3.  The First National Bank pays 13 percent interest compounded annually on time deposits.  The Second National Bank pays 12 percent interest compounded quarterly.  In which bank would you prefer to deposit your money? (15 points)





4. The Titanic Shipbuilding Company has a noncancelable contract to build a small cargo vessel.  Construction involves a cash outlay of $250,000 at the end of each of the next 2 years.  At the end of the third year the company will receive payment of $650,000.  The company can speed up construction by working an extra shift.  In this case, there will be a cash outlay of $550,000 at the end of the first year followed by a cash payment of $650,000 at the end of the second year.  Use the IRR rule to show the (approximate) range of opportunity costs of capital at which the company should work the extra shift. (35 points)








Solutions:





1. The stock price should be 2/(.12-.04) = $25.





2. a. The YTM should be 6% per 6 months, which is an annual YTM of 12%, or an effective YTM of (1.06)2 - 1 = 12.36%.





b. If the level of interest rates fell to 10%, then the half yearly interest rate is 4.88%, and the bond price = 60 �EMBED Equation ��� + 1000/(1.10)25 = 60 (18.6) + 1000 (.092296) = 1208.30.





c. On March 1, 1987, the price paid equals the present value of all future coupon and principal payments, which equals  (1.155)0.25 [60 �EMBED Equation ��� + 1000/(1.155)10] = (1.155)0.25 [60 (10.217) + 1000 (0.2367)] = (849.71) (1.0367) = $880.88.





3. FNB pays an effective annual rate of 13%; the SNB pays (1+0.12/4)4 - 1 or 12.55%, which is lower.





4. Cash flows are:





Option�
C1�
C2�
C3�
�
With extra shift�
-550,000�
650,000�
�
�
Without�
-250,000�
-250,000�
650,000�
�
Difference�
-300,000�
900,000�
-650,000�
�



The IRRs for the difference are: 21.13% and 78.87%.  Within this range, the company should work the extra shift.  For example, at a discount rate of 50%, the Difference option has an NPV of 7407.41.
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Test 2








IMPORTANT INSTRUCTIONS: READ BEFORE ANSWERING QUESTIONS.





�SYMBOL 183 \f "Symbol" \s 10 \h�	The exam is open book and open notes.


�SYMBOL 183 \f "Symbol" \s 10 \h�	Explain all your steps; correct answers without explanations may not be given any credit at all.


�SYMBOL 183 \f "Symbol" \s 10 \h�	Show all your computations and formulae.  Make all your assumptions explicit.  If your approach is correct, you will get some credit, even if your arithmetic answer is wrong.  So concentrate on getting your logic right.


�SYMBOL 183 \f "Symbol" \s 10 \h�	Write legibly; I cannot guarantee any credit for what I cannot read, even if it is correct.


�SYMBOL 183 \f "Symbol" \s 10 \h�	If an answer contains two contradictory statements, you may get no credit for the answer, even if one of the statements is correct.


�SYMBOL 183 \f "Symbol" \s 10 \h�	If you answer a question, I have the discretion to award you some points, even if you are completely wrong.  If you don't attempt the question at all, I can give you no points!  So attempt every question.








1. (40 points) Quatram Company, a publisher of college text-books has a beta of 1.3.  The firm is 100% equity financed, that is, it has no debt.  It is considering starting a subsidiary which will manufacture personal computers.  The average beta of the stock of firms in the computer hardware industry is 1.6.  The excess return on the market portfolio is 0.06, while the risk free rate of return is also 0.06 currently.  Although Quatram has no debt, it feels that the assets of the new subsidiary could support a debt-to-equity ratio of 1.0.  This debt-to-equity ratio is typical for firms in the personal computer industry.  The rate of interest at which the new subsidiary can issue debt is 8%.  If the tax rate is 34%, what is the rate of return that Quatram must demand on projects undertaken by the new subsidiary?  








2. You have been provided with the following data on the stocks of three firms and on the market:





Security �
�EMBED Equation ����
�SYMBOL 115 \f "Symbol"�i�
Corr(ri,rm)�
�SYMBOL 98 \f "Symbol"�i�
�
Firm 1�
0.10�
i.�
1.0�
1.2�
�
Firm 2�
0.08�
0.10�
ii.�
0.0�
�
Firm 3�
0.11�
0.08�
0.4�
iii.�
�
The Market�
0.12�
0.04�
iv.�
v.�
�
The Riskfree asset�
0.06�
vi.�
vii.�
viii.�
�






�EMBED Equation ��� = average returns on stock i over the last two years.


�SYMBOL 115 \f "Symbol"�i = standard deviation of the returns of stock i.


Corr (Ri, RM) = correlation coefficient of the return on security i with the market return.





Assume the Capital-asset-pricing model holds and that the Security Market Line describes the equilibrium risk-return trade-off in the market.





a. Fill in the eight cells in the table that are identified by small roman numerals.  Justify your answers.  (Refer to the roman numerals to identify the question.) (24 points)


b. Provide an evaluation of the investment performance of the three firms over the last two years. (6 points)








3. Suppose the expected rate of return on the market portfolio is 15% and the riskless rate of return is 9%.  Suppose further that all of the projects listed below are perpetuities with annual cash flows (in $) and betas as indicated.  If none of the projects requires or precludes any of the other projects and each project requires an initial investment of $2000, which is to be raised by issuing new equity, 





(a) (12 points) what is the NPV of each project (show computations and fill in answers in second-to-last row of table below), 


(b) (3 points) which projects should the firm undertake (fill in answers in last row of table below), and 


(c) (15 points) if the firm is currently unlevered and worth $5000, and its current riskiness is the same as that of the market, what will its beta be after it accepts and implements the recommendations you make in part (b)?





Project�
A�
B�
C�
D�
E�
F�
�
Annual Cash Flow �
310�
500�
435�
270�
385�
450�
�
�SYMBOL 98 \f "Symbol"��
1.00�
2.25�
2.22�
0.65�
1.37�
2.36�
�
NPV�
�
�
�
�
�
�
�
Accept/Reject�
�
�
�
�
�
�
�






Extra Credit:


4. (5 points) A new company plans to invest in lottery tickets sold by New York State and the State of Florida.  According to the Capital Asset Pricing Model, what discount rate should it use to evaluate its operations?


�Solutions:





1. The formula to use is:


�EMBED Equation ���


The weights are 0.5 and 0.5.  E(Rdebt) = 0.08; E(Requity) = .06+1.6(.06) = 0.156.  Hence the weighted average cost of capital is (0.5) [.08(1-.34)] + (0.5) [.156] = 0.1044.





2. a. i. �SYMBOL 98 \f "Symbol"�i = Cov(ri,rm)/Var(rm); �SYMBOL 114 \f "Symbol"�im = Cov(ri,rm)/(�SYMBOL 115 \f "Symbol"�m.�SYMBOL 115 \f "Symbol"�i).


       Hence �SYMBOL 98 \f "Symbol"�i/�SYMBOL 114 \f "Symbol"�im = �SYMBOL 115 \f "Symbol"�i/�SYMBOL 115 \f "Symbol"�m = 1.2/1.0 = 1.2; but �SYMBOL 115 \f "Symbol"�m = .04.  Therefore, �SYMBOL 115 \f "Symbol"�i = 0.048





      ii. Since �SYMBOL 98 \f "Symbol"�i = 0, �SYMBOL 114 \f "Symbol"�im = 0 as well.





     iii.  �SYMBOL 98 \f "Symbol"�i = (�SYMBOL 114 \f "Symbol"�im�SYMBOL 115 \f "Symbol"�i)/�SYMBOL 115 \f "Symbol"�m = (0.4 x 0.08)/(0.04) = 0.8  (see part (i)).  





     iv.  �SYMBOL 114 \f "Symbol"�mm = 1, by definition.





      v.  �SYMBOL 98 \f "Symbol"�m = 1.





      vi.  �SYMBOL 115 \f "Symbol"�f = 0.





     vii.  �SYMBOL 114 \f "Symbol"�fm = 0.





    viii.  �SYMBOL 98 \f "Symbol"�m = 0.








3. b. 


Stock�
Required rate of return�
Realized average return�
Performance�
�
1�
.06 + 1.2(.12-.06) = 0.132�
0.10�
Underperformed�
�
2�
.06 + 0.0(.12-.06) = 0.06�
0.08�
Overperformed�
�
3�
.06 + 0.8(.12-.06) = 0.108�
0.11�
Overperformed�
�






4. 


Project�
A�
B�
C�
D�
E�
F�
�
Annual Cash Flow �
310�
500�
435�
270�
385�
450�
�
�SYMBOL 98 \f "Symbol"��
1.00�
2.25�
2.22�
0.65�
1.37�
2.36�
�
Required Rates of Return�
0.15�
0.225�
0.2232�
0.129�
0.1722�
0.2316�
�
NPV�
66.67�
222.22�
-51.08�
93.02�
235.77�
-56.99�
�



The required rates of return are computed using the CAPM, i.e. 


E(rproj.) = rf + �SYMBOL 98 \f "Symbol"�proj. [E(rm) - rf], which works out to .09+1(.15-.09) = .15 for project A.  Using this rate to discount cash flows, we see that Projects A, B, D, and E should be selected.  After this, the value of the firm will be the initial 5000 plus the new equity of 2000 in each of the four new projects plus the NPVs of the new projects, or 13617.88.


The beta of the firm after the investment will be 


�EMBED Equation ���





4. Since the return on lottery tickets is uncorrelated with the market, the operations of the firm have a beta of zero, and must therefore earn the risk-free rate of return.


�


Test 2 (Make-up given to Tracy Labat on 4/10)





1. 	It is often useful to know how well your portfolio is diversified.  Two measures have been suggested:


a) The variance of the returns of a fully diversified portfolio as a proportion of the variance of the returns on your portfolio.


b) The number of stocks in a portfolio that (i) has the same variance as yours, (ii) is invested in "typical" shares, and (iii) has equal amounts invested in each stock.


	Suppose that you hold eight stocks.  All are fairly typical - they have a standard deviation of 40 percent a year and the correlation between each pair is 0.3.  Of your fund, 20 percent is invested in one stock, 20 percent in a second, and the remaining 60 percent is spread evenly over a further six stocks. 


	Calculate each of the above two measures of portfolio diversification. (40 points)





2.	(30 points) Digital Organics has the opportunity to invest $1 million now (t = 0) and expects after-tax returns of $600,000 in t = 1 and $700,000 in t = 2.  The project will last for 2 years only.  The beta of the cash flows from a similar all-equity financed project would be 1.  However, Digital has decided based on other factors, that it will borrow 50% of the required outlay.  Digital's credit rating is sufficiently good, that the debt can be assumed to be riskless.  The borrowing rate is 8%.  The corporate tax rate is 40%.  The risk premium on the market portfolio is 10%.  Calculate the project's net present value.





Questions 3 and 4 are the same as for the rest of the class.


�GRADUATE SCHOOL OF MANAGEMENT





22:390:587                             Financial Management                                      Spring 1995


Prof. P.V. Viswanath





Test 3





IMPORTANT: READ BEFORE ANSWERING QUESTIONS.





�SYMBOL 183 \f "Symbol" \s 10 \h�	The exam is open book and open notes.


�SYMBOL 183 \f "Symbol" \s 10 \h�	Explain all your steps; correct answers without explanations may not be given any credit at all.


�SYMBOL 183 \f "Symbol" \s 10 \h�	Show all your computations and formulae.  Make all your assumptions explicit.  If your approach is correct, you will get some credit, even if your arithmetic answer is wrong.  So concentrate on getting your logic right.


�SYMBOL 183 \f "Symbol" \s 10 \h�	Write legibly; I cannot guarantee any credit for what I cannot read, even if it is correct.


�SYMBOL 183 \f "Symbol" \s 10 \h�	If an answer contains two contradictory statements, you may get no credit for the answer, even if one of the statements is correct.


�SYMBOL 183 \f "Symbol" \s 10 \h�	If you answer a question, I have the discretion to award you some points, even if you are completely wrong.  If you don't attempt the question at all, I can give you no points!  So attempt every question.


�SYMBOL 183 \f "Symbol" \s 10 \h�	Good luck!  I enjoyed teaching the course, even if it took a lot of work (believe me!).  Stop by if you want to discuss the course, comment on it, or scream at me (after making sure your grades have been sent in).








1. (40 points) (Based on Problem 16-7 in Student Problem Manual of Ross and Westerfield) Assume that the market risk premium is 20% and that the risk-free rate is zero percent.  You are evaluating two mutually exclusive one-year investment projects of different risks, but similar expected payoffs.  The beta of project X is 1.0, while that of project Y is .97.  Each project requires an initial investment of $300, the payoffs being as described below:





Project X�
�
Project Y�
�
�
Probability�
Payoff at t = +1�
Probability�
Payoff at t = +1�
�
.25�
$200�
.5�
$300�
�
.5�
$400�
.5�
$500�
�
.25�
$600�
�
�
�



a. Calculate the expected payoff at t=1, and the NPV of each project.  Assume all equity financing.


b. Your bank will lend you 70% of the project's cost at a rate of 15%.  Assuming that you have floated a corporation with limited liability to implement the project that you choose, which project would you choose?  Assume that the bank loan is risk-free for purposes of computing required rates of return.





2.  (Problem 17.10 from Ross and Westerfield)  (30 points) Kinedyne, Inc., has decided to divest one of its divisions.  The assets of the group have the same operating risk characteristics as those of the parent firm.  The capital structure for the parent has been stable at the 40-percent debt/60-percent equity (in market-value terms), the level determined to be optimal given the firm's assets.  The required return on Kinedyne's assets is 16 percent, and the firm (and the division) borrows at a rate of 10 percent.


     Sales revenue for the division is expected to remain stable indefinitely at last year's level of $19,740,000.  Variable costs amount to 60 percent of sales.  Annual depreciation of $1.8 million is exactly matched each year by new investment in the division's equipment.  The division would be taxed at the parent's current rate of 40 percent.





a. How much is the division worth in unleveraged form?


b. If the division had the same capital structure as the parent firm, what return would the equityholders of the division require?


c. At this optimal capital structure, what would the division be worth?





3. Wastrak, a pharmaceutical company, is looking to acquire Hauscall, Inc., a firm that provides household credit.  Unfortunately, the operations of Hauscall is in shambles and the only valuable asset that it has is a large building in downtown New York.  You may assume that Hauscall Inc. is currently all-equity financed, and that Wastrak has some really smart CPA/MBAs who know all about optimal capital structures.  You may assume, furthermore, that Wastrak expects to have enough profits in the coming years to have to pay corporate taxes.





Will Wastrak have a larger debt-equity ratio after the merger or a smaller?  Explain your answer.  (30 points)





Solution:





1. For project X, the discount rate (r0) is 20%.  This gives an NPV of $333.33 -300 = $33.33 if all equity financing is assumed.  For project Y, the discount rate is 19.4%.  Hence the NPV is $335 - $300 = $35 if all equity financing is assumed.  Hence this is preferable to project X.





The debt-equity ratio is 210: (300+33.33-210) = 1.7027 for project X and 210:(300+35-210) = 1.68 for project Y.  Then, rs = 0.2 + 1.7027(.2-.15) = 0.285135 for X and rs = 0.194 + 1.68(.194-.15) = 0.26792 for Y.  The expected cash flows are still 168.875 and 158.5 for X and Y respectively.  The NPVs are $41.41 and $35 respectively.  Hence project X is preferred; the additional risk of project X has allowed the equityholders to dispossess the bondholders.





If a debt-equity ratio of 7:3 is assumed, rs = r0 + (B/S) (r0-rB) = .2 + (7/3)(.2-.15) = 31.66% for project X.  The expected cash flows are: (400 - 210(1.15)) x .5 + (600-210(1.15)) x .25 = 168.875.  Discounted at the rate of 31.67, that works out to a PV of 128.26 or an NPV of $38.26.  For project Y, rs = 29.67%.  The expected cash flows are 158.5, and the NPV is $32.24.  Hence project X is preferred.





2. a. The unlevered cash flows for the Kinedyne division can be calculated as:


   


 Sales:            �
19740�
�
    Variable Costs �
11844�
�
     Depreciation    �
  1800�
�
Taxable Income�
  6096�
�
Taxes �
  2438�
�
After-tax income�
  3658�
�
Depreciation�
  1800�
�
Investment�
  1800�
�
 UCF�
  3658�
�



In all-equity form, the division is therefore worth 3658/.16 = $22.86 m.





b. rs = r0 + (B/S) (rB - r0)(1-Tc) = .16 + (.4/.6)(1-.4)(.16-.1) = .184 


    


c. If the division were leveraged as the parent, its weighted average cost of capital would be    rWACC = .4(.10)(1-.4) + .6(.184) = .1344  Hence the division would be worth 3658/.1344 = $27.217 million.





3. The only asset of Hauscall is a building.  Such an asset is not very fungible; hence its debt capacity is high.  Wastrak is a pharamaceutical company; hence its current optimal leverage ratio is low.  Once it has merged with Hauscall, it's optimal leverage ratio (which is a weighted average of the leverage ratios of the original Wastrak and Hauscall) will be higher.














