Whitman College

Econ 358

Exam 2

October 27, 2003

Write all answers in your blue book.   Show all of your work.  The exam ends at 2:20.

1.  Big Black (BB) is a corporation with 10,000 shares of stock outstanding.  BB has after-tax earnings of $10,000 each period, all of which it pays out as dividends.  The market interest rate at which one may borrow or lend is 5%.  BB has already made its dividend payment this period.

(a) (5pts)  What is the equilibrium price for a share of BB stock?

Gigantic Green (GG) is a corporation identical to BB in every respect but one.  It too has 10,000 shares of stock outstanding and earns $10,000 after taxes each period.  However, GG has the opportunity to undertake an investment project.  The project requires spending $10,000 in period 1, and has benefits of $11,000 in period 4.  GG has already made its dividend payment this period.

(b)  (5pts)  What is the equilibrium price for a share of GG stock?

Tiny Tan (TT) is also a corporation identical to BB in every respect but one.  It too has 10,000 shares of stock outstanding and earns $10,000 after taxes each period.  However, TT has the opportunity to undertake an investment project.  The project requires spending $5,000 in period 3 and $5,000 in period 4 and provides benefits of $15,000 in period 9.  TT has already made its dividend payment this period.

(c)  (5pts)  What is the equilibrium price for a share of TT stock?

(d)  (10pts)  Is the stock with the highest price-to-earnings ratio the best deal, since it implies the greatest amount of growth?  Explain your answer.

2.  (a)  (10)  Define the Internal Rate of Return (IRR) Rule. 

(b)  (15pts)  Discuss the disadvantages of using the IRR for making investment decisions.  Specifically, what complications arise when using the IRR?  

3.  Suppose that the market interest rate is seven percent.  Consider the following project, where the benefits and costs are known with certainty.  

	Period
	Benefits
	Costs

	0
	$0
	$220

	1
	40
	0

	2
	40
	0

	3
	40
	0

	4
	40
	0

	5
	40
	0

	6
	50
	0

	7
	50
	0

	8
	50
	0


(a)  (5pts)  Using the payback period rule with a cut-off date of period 5, would this project be accepted?  

(b)  (5pts)  Using the Net Present Value Rule would this project be accepted? 

(c)  (5pts)  Should this project be accepted?  Explain.

4. (20pts)  A toothpaste company recently conducted preliminary research on creating a better toothpaste.  This research cost them $250,000.  The company is now contemplating undertaking specific research and development, which if successful would lead to the production of a toothpaste that would eliminate the need for going to the dentist.  This R&D would cost $3,000,000.  It would lead to a 5% chance of successfully developing the new product, and a 95% chance of developing nothing.  If the R&D is successful, the company would make monopoly profits on the new product of $10,000,000 per year for 10 years, starting next year.  If the R&D fails, there would be no new product, and hence no manufacturing costs or revenue from a new product.  


The company currently has another toothpaste  on the market which protects the whole mouth.  This current product, called Mouthpaste, generates monopoly profits of $2,000,000 per year.  The patent on Mouthpaste will last another 4 years.  However, if the new toothpaste is developed, the profits on Mouthpaste would go to zero.  


If the market interest rate is 7%, what is the expected net present value of this project?  If the company is risk neutral, should it accept the project?

5. (15pts)  Consider a proposal to build a dam.  The dam would last indefinitely.  Construction costs would be twelve million dollars in the current period.  Annual maintenance costs would be $100,000 in period 1.  The annual maintenance costs would rise at the same rate as inflation each year thereafter.  Annual revenue from the sale of the electricity generated by the dam would be $1,100,000 next year.  Electricity prices will rise at the same rate as inflation each year thereafter.  Suppose the nominal interest rate is 9.0% and that the annual inflation rate is 2.8%.  What is the net present value of this project?
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