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Midterm Exam

MBAC 6060 - Eve
Fall 2007
This exam will serve as the answer sheet.  You should have enough room; however, if you require more space in which to write your answers I have additional paper at the front of the room.  There are 7 full problems (some with multiple parts) on this exam; be sure you are aware of them all.  If you would like to have the possibility of partial credit for any of the questions, be sure to show how you developed the answers rather than simply reporting a numerical answer.  You have two hours for this exam.  Assume all interest rates are given on a stated annual basis and that compounding is done annually unless otherwise explicitly stated for a given problem.
(1) (10 points)  When we calculate free cash flow we subtract the change in net working capital from the relevant starting point to move from accounting numbers to cash flow.

(a) Briefly explain the reason for this adjustment:

Net working capital is an asset that is very necessary for the day to day operations of the firm.  Just as with any asset it requires investment.  Increases in any asset are a use of cash.
(b) What are the two deviations we make from the standard calculation of net working capital for the purposes of developing free cash flow.

We leave out any interest bearing liabilities (e.g. current portion of long-term debt) and we ignore any increase in the cash account above the policy minimum level of cash.
(2) (15 points)  Your bank quotes a stated annual rate of 9% where the interest is compounded monthly (you may borrow or lend at this rate).
(a)  What is a promise of receiving $25,000 in two years worth to you today?

9%/12 = 0.75% = .0075 this is the monthly interest rate.  $25,000 received in two years is $25,000 received in 24 months so the relevant calculation is $25,000/(1.0075)24 = $20,895.79
(b)  What is a requirement that you pay $1,500 in twelve years worth to you today?

$1,500/(1.0075)144 = $511.45 thus, it means the same to you as if you had to payout $511.45 right now.  Indeed if you put $511.45 in the bank today under these interest rate terms the account would just cover the liability you face in 12 years.
(c)  Explain why these are the answers to (a) and (b).

For (b) we have already answered the question.  The answer is essentially the same for (a).  We can think of the fact that if you wanted to generate $25,000 in two years you would need to put $20,895.79 in the bank now or we can think that if you had a promise of $25,000 in two years and borrowed $20,895.79 right now, the payoff on your loan (assuming no intervening interest requirements) would just equal the $25,000 in two years.  Thus you are indifferent between $25,000 in two years or $20,895.79 now, i.e. they have the same value.
(d)  If the compounding were done annually, would your answers be higher or lower?
With annual compounding, the effective annual interest rate is lower (given the same stated annual rate) as compared to monthly compounding.  Thus, there would be less discounting of these future values so the numeric answers would be higher.
(3)  (15 points)  Your firm has the opportunity to buy a machine today that costs $900,000.  It will generate pretax cash flow of $285,000 at the end of each year for the next four years.  The machine requires start up costs of $5,000 today and maintenance costs of $5,000 at the beginnings of each year of production.  The machine will be depreciated on a straight line basis for the four years of production.  Your firm faces a marginal tax rate of 35%.  If you can borrow and lend at 12% should you buy this machine?
The only thing that is at all interesting about this question is to keep track of taxes.  Thus the cash flows have to be taxed, the maintenance expenses should be considered after tax and we want to consider the depreciation tax shield.  The relevant cash flows look like a cash outflow today of 900,000 as well as after tax expenses today of 3,250 (or 6,500 depending on how you read the problem).  For years 1 through 3 the relevant cash flow is the sum of 185,250 after tax cash flow a – 3,250 for after tax expense and a + 78,750 for the depreciation tax shield or a total of: 260,750.  At the end of the final year of production you would have no maintenance expense so total after tax cash flow of 264,000.  Thus one up front negative and 4 subsequent positive cash flows to find the NPV at a 12% discount rate.  The answer is 794,054.28 in present value of the future cash flows versus in excess of 900,000 costs making this a bad investment.
(4)  (15 points)  Nine years ago you deposited $23,000 in a bank account.  That investment has grown to $74,000 today.  The account paid the same rate of interest each period over the nine years.  If the account compounded interest annually, what was the stated annual interest rate on the account?  If the account compounded interest monthly, what was the stated annual interest rate on the account?
The idea is simply that $23,000(1+r)9 = 74,000 and we must solve for r.  If we do so r = 13.865% or there about.  With interest compounded monthly the problem changes just a little so $23,000(1+r)108.  Solving for r gives the monthly interest rate as r = 1.0879% or on a stated annual basis r = 13.05% annually (12 times the monthly).
(5)  (10 points)  Pricing Equity
(a)  Ahlburg Inc. paid its quarterly dividend yesterday in the amount of $1.00 per share.  The dividends are expected to grow at a constant rate of 1% per quarter forever and the appropriate discount rate is given as a stated annual 17%.  What is today’s price per share of Ahlburg stock?
This is just a growing perpetuity problem in which the period is a quarter.  Thus we need to know that next period’s dividend is expected to be $1.01 and the quarterly rate of interest is 4.25%.  Thus today’s price is 1.01/(.0425 - .01) = $31.08
(b)  Kohla Inc. just paid a dividend of $1.00 per share.  It plans to pay dividends annually.  The market expects its dividends to grow at 200% per year for the next five years.  After that the expectation is for dividend growth to be 2% per year.  What is the current price of a share of Kohla stock if the market requires a 15% return on the stock?
The value of this stock can be found by the present value of a growing annuity (where the first payment is in one year to the tune of $3, this grows at 200% per year and lasts for 5 years) plus the present value of a growing perpetuity where the first payment of 247.86 comes in year 6 and grows at 2% per year thereafter.  The annual discount rate is of course 15%.  The growing perpetuity has a time 5 value of 1,906.62 or a present value of 947.93.  The present value of the growing annuity is 194.29.  The total value is then 1,142.22.  Telling us something about unrealistic growth rate assumptions.
(6)  (15 points)  Bond Pricing (Assume semi-annual compounding for all parts of this question.)
(a)  What is the current price of a standard coupon bond with a face value of $1,000 that will mature in 19 years and has a coupon interest rate of 4% if the spot rate for all investment horizons is 5% per year?
Here we have a coupon bond paying $20 coupons every six months.  The maturity of the bond is 19 years away and the current interest rate is 5% (or 2.5% per semi-annual period), higher than the coupon interest rate.  This tells us our answer should be somewhat below par.  The level annuity that represents the value of the coupons has a present value of 486.97.  The present value of the principal is 391.28 for a total of 878.25.
(b) What is the yield to maturity of this bond?

Now we have a current price of 878.25 and we know the cash flows of the bond we need to find the yield to maturity or the internal rate of return of the bond.  We could go through the process of finding the yield to maturity but from (a) we already know that 5% per year are 2.5% each six months will give us this value.
(7)  (20 points) Your firm currently has the opportunity to purchase a patent on a process that will revolutionize the bicycle frame industry.  The project requires an investment of $100 Million now.  If the investment is made you are certain that it will generate cash flow of $1 Million at the end of each of the next 9 years.  At the end of the 10th year the project will generate $20 Million and this level of cash flow will continue at the end of each subsequent year in perpetuity.  Currently, the appropriate discount rate for all cash flows is 10%.
(a) What is the NPV of the investment?  Interpret this number.
The NPV of this investment at 10% is negative: -$9,421,452.51
(b) What is the payback period of this investment?  Interpret this number.
The payback period of this investment is approximately 13 ½ years.  Realistically, given that the payback period ignores the time value of money and the time value of money plays such an important part in this problem this number is completely meaningless.
(c) Would you recommend that your firm pay a positive amount for this project?  Why or why not?

Yes you should.  The value of this project is so heavily dependent on the interest rate that it is a tremendously valuable interest rate option.  If the discount rate drops to 9% the NPV is +$8,312,531.23.  The IRR is 9.438%.  Thus it may be quite valuable in the future, it simply isn’t right now.






