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May 7, 2001

 

Write all answers in your blue book. Show all of your work. 

 

 

 

 

1. Suppose you owe $140,000 on a mortgage with 15 years of annual payments remaining. The first of these 15 payments is due next year. Your mortgage is at an annual interest rate of 9%. 

 

(a) (5pts) What is your annual payment?

 

(a) (5pts) If you were to refinance your mortgage, you would pay an interest rate of 8%. If you refinanced and continued to make 15 annual payments, what would be the new annual payment?

 

(c) (15pts) Suppose that refinancing would require you to pay a one-time upfront fee of $8,000 in addition to your annual payments. Assuming that you will own the house for the next 15 years, should you refinance to a new 15 year mortgage when the market interest rates is 8%? Explain your answer.

 

 

 

2. Consider the following investment project. The benefits and costs of this project are known with certainty. The market interest rate is 8%.

	Period
	Benefits
	Costs

	0
	20
	180

	1
	20
	0

	2
	20
	0

	3
	20
	0

	4
	20
	0

	5
	20
	0

	6
	20
	0

	7
	20
	0

	8
	20
	0

	9
	20
	0

	10
	20
	0


 

(a) (5pts) If the cutoff date is period 4, would this project be undertaken under the payback period rule? Explain. 

 

(b) (10pts) Should the project be undertaken? Explain.

 

 

 

 

3. (10pts) Explain how to derive the formula for the annuity factor.

 

 

4. (15pts) Suppose your boss announces that a particular project has an internal rate of return of 9%. He now asks you to tell him whether the project should be undertaken. What should you tell him?

 

 

 

 

5. (15pts) A toothpaste company recently conducted preliminary research on creating a better toothpaste. This research cost them $200,000. 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 $1,000,000. It would lead to a 4% chance of successfully developing the new product, and a 96% 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. 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 5 years. However, if the new toothpaste is developed, the profits on Mouthpaste would go to zero. 

 

If the market interest rate is 6%, what is the expected net present value of this project? If the company is risk neutral, should it accept the project?

 

 

 

 

6. (a) (10pts) Define the diversification effect.

 

(b) (10pts) Prove that the diversification effect holds for any pair of securities for which the correlation coefficient is less than one.

