Name:____________________

Second Midterm Exam

MBAC 6060

Fall 2006
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)  (35 points)  The Conch Republic is a nation dedicated to the betterment of all mankind.  Towards that end the government has simplified a great many aspects of life.  In particular, for our purposes, it has streamlined its corporate income tax code so that all tax rates are 25% on taxable income and all long term assets must be depreciated to zero value over a 10 year time horizon for tax purposes (other than these simplifications the law mirror those in the United States).  The economy there is robust and the risk free rate is now at 5% per year and the expected risk premium on the market portfolio is calculated to be 7%.  Today is January 2nd 2007 and despite your hangover you are in the office evaluating a project in which your firm is considering investing.  

In 2006 the firm spent $500,000 on R&D and a further $400,000 securing a patent for a process that enables you to attach more salt to pretzels (and other standard bar snacks) in order to insure that patrons become even more thirsty than “existing technologies” provide for.  As your firm (and all firms in the Republic) is a bar with some added activities, this is an attractive product.  The machine necessary to produce your snacks will cost $800,000 to purchase today and has an expected salvage value after four years of production (i.e. at the end of 2010) of $200,000.  This fits with your production plans as you feel this technology will become obsolete after this horizon.  Your best estimates are that you will be able to sell 300,000 units of your snacks each of the four years of production.  The expected sales price is $2.00 per unit for 2007 and the variable costs per unit are estimated at $0.90 each.  The costs and revenues are both expected to increase by 3% per year subsequent to the first year of production.  For valuation purposes you will assume that operating cash flows all occur at the end of each year.  

Finally you expect that you will need to increase inventories of raw materials by $50,000 immediately and that the added production will necessitate added levels of net working capital of $100,000 at the end of the first three years of production.  All of these accounts are expected to be reduced back to the levels necessary to maintain activities related to current operations at the end of 2010.  Operations for the project will take place in a back room you had been renting to a guitar player for $4,000 per year.
(a) Use the information above to develop a NPV estimate (as of January 2007) for the project.  Show the cash flows associated with the proposed project and a NPV estimate assuming your firm is an all equity financed firm with a beta of 0.5.

(b) Discuss other considerations related to the evaluation of the proposed project (issues you may not be able to directly estimate) that are suggested by the discussion above.

(answer to 1 here)
(a) First we compute the NPV according to the numbers provided.  The investment and operating cash flows associated with the project are given in the table below.

	
	T = 0
	T = 1
	T = 2
	T = 3
	T = 4

	Machine*
	-800,000
	
	
	
	+200,000

	Depreciation
	
	80,000
	80,000
	80,000
	80,000

	Net book value
	
	720,000
	640,000
	560,000
	480,000

	Tax benefit on loss*
	
	
	
	
	+70,000

	After tax rent*
	
	-3,000
	-3,000
	-3,000
	-3,000

	Less change in NWC*
	-50,000
	-50,000
	0
	0
	+100,000

	Margin per unit
	
	1.1
	1.133
	1.167
	1.202

	Net revenue*
	
	+330,000
	+339,900
	+350,100
	+360,600

	Depreciation
	
	80,000
	80,000
	80,000
	80,000

	Taxes*
	
	-62,500
	-64,975
	-67,525
	-70,150

	Net operating
	
	267,500
	274,925
	282,575
	290,450

	Total cash flow*
	-850,000
	+214,500
	+271,925
	+279,575
	+657,450


Note that only those items with a * at the end of the description and a direct +/- in the numbers represent a cash flow.  Net operating cash flow is a cash flow (calculated as net revenue less taxes so there is no need to “add back depreciation”) is a cash flow but as it is just an intermediate sum I have not indicated it as being such.  Now we must determine an appropriate discount rate.  Given the information we see r = 5% + (0.5)x(7%) = 8.5%.  The NPV of the total cash flow line in the table above at this discount rate is $271,964.53.
(b) The other issues that should be considered in the problem are 1st that there is according to the discussion a relation between the cash flows of the existing firm and the new project.  The project is likely to enhance the sales of the firm’s “other product” and this should be included in the value of the project.  No information is provided however so this cannot be done numerically.  Secondly, it is clear that a major reason that this is a valuable project is the advantage given by the patent.  As this is something that could be sold to a competitor, in turn allowing them to produce the snacks for sale in all the bars of the republic, the sales price of the patent should be evaluated as an alternative to pursuing the project.  If there is another company that can create more value (who would be willing to pay more for the patent than it is worth to your firm) this sales price can be seen as a mutually exclusive alternative.  Again, no information is given to allow a calculation of this value.  Finally, this solution uses the firm beta not the project beta and this may not be appropriate even though the product is likely to have similar risk to the firm as it is to be sold in a bar and a bar is the current business.
(2)  (15 points)  Consider the following two mutually exclusive projects for which the associated cash flows are provided for you.  The appropriate discount rate for both is 10%.

	Project
	t = 0
	t =1
	t = 2
	t = 3
	t = 4

	S
	-10,000
	9,000
	2,000
	1,000
	1,000

	L
	-10,000
	1,000
	2,000
	2,000
	11,000


(a) Calculate the IRR of both projects.  Can you make an accurate assessment concerning which project should be undertaken based on these IRR’s?  Explain why or why not.
For project S the IRR is 19.57%.  For Project L the IRR is 14.95%
The problem is that the IRR is not an accurate reflection of the return received over the 4 year horizon due to the reinvestment problem.  You cannot reinvest the initial cash flows at the IRR until t = 4.  If this were the case, you could make this choice using IRR.
(b) Which project should be selected and why?

The NPV of S is $1,269.04 while the NPV of L is $1,577.76.  Therefore project L is the appropriate choice as it creates more value for the firm.
(3)  (25 points)  Assume that the expected risk premium on the market portfolio is 8% and the current risk free rate is 5%.  
(a)  What is the current expected return on any asset with a beta of 1.0?  Identify one such asset by name.

The expected return on any asset should be given by E(R) = 5% + β(8%) so for an asset with a beta of 1.0 this is E(R) = 5% + 8% = 13%.  The Market portfolio is one such asset.
(b)  You have $100,000 to invest.  You invest $15,000 in the risk free asset and $85,000 in the market portfolio.  What is the beta of this portfolio?  What is its expected return?  What are the portfolio weights for this portfolio?
The beta of this portfolio is a weighted average of the asset betas.  The portfolio weights are 0.15 in the risk free asset with a beta of 0 and 0.85 in the market portfolio with a beta of 1 so the portfolio beta is 0.15(0) + 0.85(1) = 0.85.  As above the expected return is found from the security market line equation to be 11.8%.
(c)  You have formed a portfolio whose expected return is 14.6%.  If this portfolio is earning an appropriate expected return, what is its beta?  If you formed this portfolio by holding only the risk free asset and the market portfolio what portfolio weights must you have used?
The beta of this portfolio must be 1.2 which we can find using the SML “in reverse.”  The portfolio weights for this portfolio must be 1.2 and -0.2.
(d)  If you had $100,000 of your own money to invest in part (c), how did you create that portfolio?

You must have borrowed $20,000 at the risk free rate, and then invested the $120,000 you then had in the market portfolio.
(e)  An asset with a beta of 0.5 is priced so as to have an expected return of 10%.  What would such an asset represent and who would be interested in buying it?

This asset represent an arbitrage opportunity as an asset with a beta of 0.5 should have an expected return of only 9%.  Any rational investor would not only want to buy this but would borrow to do so.  This would push the price of this asset up and its expected return down until it was priced to generate an expected return of the appropriate 9%.
(4)  (25 points)   Ralph’s firm is considering an investment in an Ostrich farm.  Some information on the publicly traded Ostrich farms in existence today is given in the table below.  Ralph’s firm has and plans to maintain a debt to equity ratio of 1.5 and their marginal tax rate is 25%.  The current risk free rate is 4% and the expected risk premium on the market portfolio is 7%.  For simplicity assume that all firms in this problem are able to issue risk free debt.
	Firm
	Equity Beta
	Debt to equity ratio
	Marginal tax rate

	A
	1.45
	0.6
	25%

	B
	1.7
	1.0
	30%

	C
	1.4
	0.5
	20%


(a) What is an estimate of the asset beta of Ostrich farming that Ralph can use?

If you use the formula from the notes and text you will find the asset beta of each of these firms is exactly 1.0.  βA = βS[S/(S+B(1-T)), just plug in the numbers from the table.  Thus if you use one or an average of all the asset betas you reach the same conclusion.
(b) What will the equity beta for Ralph’s Ostrich farm be given his plan?

At Ralph’s debt to equity ratio and tax rate you find an equity beta of 2.125.
(c) Why does the equity beta of Ralph’s planned project differ from those of the existing firms?

Quite simply leverage.  Financial leverage increases equity betas above asset betas and the use of more leverage as Ralph is planning will drive his equity beta above those of all the other firms since they all start with the same asset beta (or level of fundamental business risk).
(d) What is the WACC for Ralph’s project?

B/S = 1.5 means that S/(S+B) = 2/5 and B/(S+B) = 3/5 so the WACC equation becomes

(2/5)(18.875%) + (3/5)(4%)(1 - .25) = 9.35%  Where the cost of equity capital is found from: 18.875 = 4% + 2.125(7%) i.e. from the SML.
























