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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 4 full problems (all 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 the entire class period for this exam.  Assume that all interest rates are given on a stated annual basis, that there is a flat term structure, and that compounding is done annually unless otherwise explicitly stated for a given problem.  Further assume that all cash flows are risk free.
(1) (25 points) Time value of money basics:

(a) The current interest rate is 8%, you will receive a gift of $1,000,000 100 years from today.  What is the present value of this gift?
This is just $1M/(1.08)100 = $454.59 seems simple enough.
(b) If the bank will pay 8% interest on all deposits how much money do you have to put into the bank today so that in 100 years you will have one million dollars?

$454.59 of course, this is why today’s value of receiving $1 million in 100 years is as given in part (a).  The important pare here is to recall that there is an equivalence between these two values $454.59 today and $1 M in 100 years.  It also illustrates why many rich people anger their children by leaving their wealth to their grandchildren.
(c) If the interest rate is 8% and there is monthly compounding what is the present value of $1,000,000 to be received in 100 years?  Explain the difference between this answer and the answer to (a).
$344.49, this is smaller than the value in (a) because the monthly compounding implies that there is greater discounting (a higher effective annual rate) each year and so a lower present value for future payments.  You have to put less in the bank to achieve a given goal in the future with more frequent compounding.
(d) The current interest rate is 6%.  Interest is compounded daily in this world.  What is the effective 215 day interest rate?
The daily rate is simply 0.06/365 = 0.00016438.  The effective 215 day rate is then (1.00016438)215 -1 = 0.03597 or about 3.6%.
(e) Purchasing a share of stock today you anticipate that tomorrow you will receive a dividend in the amount of $2.50.  Expectations are for this stock to pay dividends every quarter and that dividends will grow by 1% each quarter.  If the current interest rate is 8%, what is the current value of this share of stock?
The value of this share of stock can be found by simply taking the present value of all the dividend payments.  Since there is no ending date the dividend stream is presumed to be infinite and we need a way to find the value of an infinite stream of dividends that is growing at 1% each period.  We use the growing perpetuity formula recognizing that the relevant period for the perpetuity is one quarter rather than one year.  The quarterly interest rate is 2% = 8%/4 and the quarterly growth rate is given as 1%.  The only other wrinkle is that the $2.50 will be paid immediately and the dividend to be received in one period is actually $2.525.  Then the value of all the dividends beginning with the one received one quarter from now till the end of time is $2.525/(.02-.01) = $252.50.  We now must add the value of the dividend received immediately $2.50 (it is not included in the calculation above but is part of the value of owning the stock) so the total value of the share is $255.
(f) A security promises to pay $1,000 every year for 15 years starting one year from today.  The current interest rate is 5% and there is quarterly compounding.  How much are you willing to pay for this security today?  Assuming the interest rate remains constant, how much would you be able to sell it for in one year (after receiving the first payment)?  Explain the difference between these two answers.

The security is an annuity the cash flows are annual but since the compounding is quartly we require an effective annual rate so that we may properly value it.  .05/4 = .0125.and (1.0125)4 = 1.05095 (or there abouts).  Now we use the annuity formula to find that the current value is $10,313.33.  After the first payment has been made it is a 14 year annuity with the same coupon and interest rate information and would have a value of $9,838.79.  The difference between the two answers is the present value of $1,000 to be received 15 years from now at the relevant interest rate, or $474.52.  This is the difference between a 14 and a 15 year annuity, the (present value of the) last payment, but for rounding errors.
(2) (20 points) Term structure of interest rates

(a) Assume for simplicity that annual compounding is the convention in this bond market.  You see the prices for a one, a two, and a three year zero coupon bond, each of which has a $1,000 face value.  The prices are $952.38 for the one year zero, $896.75 for the two year zero and $842.00 for the three year zero.  Fill in the table below with the one, the two, and the three year spot rates.
	1 year spot rate: r1
	2 year spot rate: r2
	3 year spot rate: r3

	5.0%
	5.6%
	5.9%


The rate implicit in the bond pricing formula identifies the spot rate for each bond/price combination.
(b) Given the yield curve you found in (a) find the present value of a standard three year annuity with payments of $90 for each of the next three years where the first payment occurs one year from now?

The key here is that we need to value each of the three payments using a different rate as they each occur at a different time.  For the first payment the relevant rate is the one year spot rate so $90/1.05 = $85.71.  The payment coming in two years should be discounted by the two year spot rate so $90/(1.056)2 = $80.71.  The payment coming in three years is discounted using the three year spot rate so $90/(1.059)3 = $75.78.  Only by doing the calculation this way will we be treating these future cash flows in the same way we are treating the maturity payments on the bonds.  The present value of the annuity is then the sum of these or approximately $242. 20.
(3) (25 points) Capital budgeting Basics
(a)Your firm has the opportunity to invest in a project that will provide the following cash flows at the indicated times:
	t = 1
	t = 2
	t = 3
	t = 4
	t = 5

	1,000
	1,500
	1,700
	2,000
	1,500


The current interest rate is 10% and the current cost (t = 0) of the project is $6,000.  What is the NPV of the project?

The NPV is just the present value of the payments less the initial cost or -$276.60.
(b) Interpret the answer to (a).  What is the appropriate decision for this project?
A NPV of -$276.60 means that undertaking this project is equivalent to decreasing your current wealth by $276.60 therefore you don’t invest.
(c) What is the internal rate of return of the project?

The IRR is approximately 0.083073 or 8.3073%.
(d) We commonly interpret the answer to (c) as meaning “the project has a return of X%” (where if you did (c) correctly “X” is a positive number).  Reconcile this with the decision you made in part (b)?

Commonly we interpret this as saying the project returns 8.3073% and 8% or so is a positive return from investing in the project.  However, the current interest rate is 10% so if you would like to invest your $6,000 you would do better investing in the bank at 10% than in this project.  The decision on a real investment project is always made relative to what we could alternatively do.  So yes an 8.3% return is positive and would be attractive at some points in time, however, because you are currently able to invest at 10% it is, relatively speaking, a losing proposition.  The opportunity cost of capital is considered in the NPV formula so it always tells us whether we will increase or decrease our wealth relative to a comparable alternative investment.  An alternative statement is that the cost of capital represents the financing costs associated with a loan (debt) or raising new equity need to initiate the project, so the comparison is would you borrow at 10% to earn the 8.3%?
(4)  (30 points) Your firm has the opportunity to buy the patent to a newly discovered process for manufacturing that great southern delicacy the boiled peanut.  Last month you finished market research allowing you to evaluate this purchase.  In addition to the purchase of the patent (for the sake of simplicity we will assume that there are no tax implications associated with the purchase of the patent) in order to make the venture a commercial success you will need to purchase fixed assets immediately costing $300,000.  These assets will be depreciated for tax purposes on a straight-line basis for three years.  You expect a zero salvage value for the assets at the end of production.  In addition you expect that the venture will require an immediate increase in net working capital of $50,000.  The level of net working capital is expected to remain constant for the life of the project and be recaptured at the end of the third year.  Finally your venture will be housed in a facility you currently rent to an outside party for $10,000 per year.  These investments will allow you to mass produce a new version of the classic boiled peanut stand which dots the roadsides of the south.  Your research leads you to believe that each stand will sell for $5,000 and cost $2,000 to produce.  You expect to sell 50 in the first year, 80 in the second year and 90 in the third year of production.  The expectation is that after three years of production demand for the new stands will fall precipitously due to a back lash from traditionalist forces in the south leading you to cease production.  The discount rate appropriate for this project is identified as 12% and your firm faces a 35% tax rate.
(a) What are the relevant cash flow figures for the current outlays and (assuming all future cash flow occurs at the end of each year of production) the future?

	t = 0
	t = 1
	t = 2
	t = 3

	-$350,000
	$126,000
	$184,500
	$254,000


At time 0 (now) the up front cost is $350,000 for investment in the fixed and current assets.  For each of the three years of production, times 1, 2, 3, we need to find the free cash flow.
As an example for time 1 revenue is $250,000, production costs are $100,000, depreciation is $100,000 leaving EBIT of $50,000.  Tax on this is $17,500 leaving EBIAT of $32,500.  Now add back depreciation subtract CAPX ($0) and subtract changes in NWC ($0).  Finally to find free cash flow we must subtract the after tax opportunity cost associated with the lost rent (a consequence of initiating the project so part of the incremental cash flow of the project) or $6,500 so FCF is $132,500 - $6,500 = $126,000.  This basic formula remains the same for times 2 and 3 except that at time 3 there is the $50,000 in NWC recaptured that must be added to find FCF.
(b) What is the maximum amount you would pay for the patent in question?

One way to answer this is to assume we owned the patent.  Then initiating the project gives us a NPV of $90,374.45.  Thus if we had the patent the decision to initiate the project is equivalent to an increase in wealth of $90,374.45.  You should be willing to pay anything up to this amount to acquire the patent but desire to pay as little as possible.
(c) Suppose you change your analysis in that you expect that at the end of the third year of production the fixed assets have a $50,000 salvage value.  What is the corresponding change to the cash flow figure for t = 3?

The expected sale of the equipment for $50,000 represents a positive cash flow we want to include in the year 3 free cash flow.  However, we want to only include the after tax cash from the sale of the equipment.  Since it has a zero book value at the end of year 3 all the $50,000 is a capital gain.  If this is taxed at 35% this means that net of tax, the cash flow from sale is $32,500.  This amount is then added to the t = 3 free cash flow.
