Name:____________________

Second Midterm Exam

MBAC 6060

Fall 2007
Please Read This: This exam will serve as the answer sheet.  There are 4 full problems on this exam.  Please look over the entire exam before you start.  You have two hours in which to complete the exam.  Enjoy.  If you have questions, ask!
(1)  (25 points)  Your firm has the opportunity to buy a machine today that costs $700,000.  It will generate pretax cash flow of $285,000 at the end of each of the next four years.  The machine requires maintenance costs of $5,000 at the beginning of each year of production.  The machine will be depreciated on a straight line basis for the four years of production.  You expect that your firm will require an increased level of net working capital for the life of the project.  Specifically, your firm will need to add $20,000 now and another $25,000 at the end of the first year of production.  You will maintain this level of net working capital until the end of the final year of production at which time firm net working capital will return to its pre-project level.  Plans are to house the project in a warehouse currently rented for the sum of $12,000 per year.  Your firm faces a marginal tax rate of 35%.  If the appropriate discount rate is 10% should you buy this machine?

The only thing that is at all interesting (if there is anything) 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, we want to consider the depreciation tax shield, and the opportunity cost is after tax.  The changes in NWC face no tax consequences however.  Thus the cash flows are composed of 
	Cash\Date
	0
	1
	2
	3
	4

	Invest
	-700,000
	
	
	
	0(?)

	Operating Cash
	
	+185,250
	+185,250
	+185,250
	+185,250

	Maintenance Exp
	-3,250
	-3,250
	-3,250
	-3,250
	0

	Depreciation tax shield
	0
	+61,250
	+61,250
	+61,250
	+61,250

	Opportunity Cost
	0
	-7,800
	-7,800
	-7,800
	-7,800

	Changes in NWC
	-20,000
	-25,000
	0
	0
	+45,000

	Total Cash Flow
	-723,250
	210,450
	235,450
	235,450
	283,700


Now just find the NPV of this at a discount rate of 10%.  This is 33,322.95.  Which means that if all the estimates are correct we will increase wealth by this amount so you should purchase the machine.
(2)  (25 points)  The current risk free rate is 4% and your best estimate for the market risk premium is 8%.
(a)  You have found an asset with a beta of 1.5.  What is the expected return on this asset?  Interpret the number 1.5.

The expected return must be 16% according to the SML.  The beta of the asset tells us that it has one and a half times the systematic risk level of the market portfolio.
(b)  You invest a total of $3,000 in a portfolio.  $2,000 of this is invested in the asset from part (a) and $1,000 is invested in T-bills.  What is the beta of your portfolio and what is its expected return?
The beta of the portfolio is a weighted average of the asset betas: 1.5 and 0.  The weights are 2/3rds = $2,000/$3,000 and 1/3rd = $1,000/$3,000.  Thus the portfolio beta is 1.0 and the expected return on the portfolio is 12%.
(c)  You have found an asset that interests you.  You find two relevant pieces of information concerning this asset: (1) its returns are quite volatile - you estimate the standard deviation of its monthly returns to be 50% and (2) and it has a beta of zero.  What is the expected return on this asset?  Reconcile the two pieces of information.

The expected return must of course be 4%.  The reconciliation you are looking for is that all the volatility or risk associated with this asset is idiosyncratic volatility.  Thus if you include a small amount of this asset in a well diversified portfolio it will make no contribution to the risk of the portfolio.
(d)  You have found an asset whose beta is equal to -1.  What is the expected return on such an asset?  What is the explanation for your answer?
The expected return on this asset is a – 4%.  This asset has a negative beta so it acts as a hedge or insurance against systematic risk.  The negative expected return is the premium you pay on the insurance.
(3)  (25 points)  Your firm is considering an investment project with the following cash flows:
	Date
	0
	1
	2
	3
	4
	5

	Cash Flow
	-10,000
	5,000
	6,000
	-2,000
	1,000
	7,000


(a) What is the payback period for this project?  Does this suggest that you undertake the project?  Why?

The payback period of this project can be stated as just under 2 years or if we consider that there are subsequent outlays it could also be stated as 4 years.  The problem is that neither of these numbers tell us whether we should undertake the project until we compare them to some arbitrary and completely uninformative benchmark created from the recesses of some person’s mind.  Not that I have an opinion about it.
(b) What is the internal rate of return of this project?  Does this suggest that you undertake the project?  Why?

The only relevant IRR for this project is 22.36%.  This doesn’t tell us much on its own.  In order to utilize the IRR we need to compare it to the appropriate discount rate and to know how this comparison should be done since this is a non-normal cash flow pattern.  One way to do this is to create an NPV profile diagram.  Here the standard rule actually applies for all relevant discount rates.
(c) If the appropriate discount rate is 10%, what is the NPV of the project?  Does this suggest that you undertake the project?  Why?

The NPV of the project is $3,030.97 at a 10% discount rate.  This suggests that we should undertake the project since it will increase firm wealth by this amount.
(4)  You have been asked to calculate an appropriate discount rate for a project your firm is considering.  You have gathered the following information on equity betas, debt to equity ratios, and corporate tax rates, for what you believe to be a set of closely comparable firms based on your impression of their systematic risk levels.  Presume that the debt for your firm and for each of the comparison firms is essentially risk free.  Your firm faces a 30% tax rate.
	Firm
	Equity Beta
	B/S
	Tc

	1
	1.79
	0.30
	0.35

	2
	1.86
	0.25
	0.2

	3
	1.93
	0.50
	0.35

	4
	1.57
	1.00
	0.25


(a) Given this information what is a good estimate of the asset beta for the proposed project?

The first step is to change the equity betas we can measure to asset betas.  The formula given in the notes suggests that 
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 if we can assume that the associated debt beta is zero.  The problem tells you to do so.  The resulting asset beta estimates are 1.498, 1.55, 1.457, and 0.897 for firms 1 – 4 respectively.  Commonly these figures would be averaged to minimize estimation error.  However, the results tell me that firm 4 does not belong in the list.  Assuming that they all look similar on the surface the data tells me to average the asset betas of 1 – 3 and ignore 4, however I’ll take an average of all 4 as a close second in terms of answers.  Averaging 1 – 3 gives about 1.50 for the estimate of the asset beta of the project.  Averaging all 4 gives about 1.35 as the estimate of asset beta for the project.
(b) If your firm currently targets a debt to equity ratio of 0.2 what is an estimate of the project’s equity beta?
Now reverse the process in (a) to find an equity beta for the project.  The equity beta estimate is 1.71 if your asset beta was 1.5 or 1.54 if your asset beta was 1.35.
(c) Assume that the risk free rate is 5% and that the risk premium on the market portfolio is 8%, what is an estimate of the WACC for this project?

Now the cost of capital can be considered.  The cost of equity capital is either 18.68% or 17.32%.  The cost of debt is estimated at 5% given that it is risk free by assumption.  In application you would use a YTM on corporate debt which will be higher than a treasury rate but you don’t have that information here.  The tax rate for the firm is 30%  Thus the WACC is 
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 which is either 16.2% or 15.0% depending again on how you estimated the asset beta.
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