15.415, Spring 1997

Name:_____________________

S.C. Myers


FIRST MIDTERM

CLOSED BOOK.  However, you may refer to a one-page crib-sheet of formulas and definitions.  Answer in the spaces provided, and on the backs of pages if necessary.   Put your full name at the top right of each page.  Use backs of pages for notes and trial calculations.

NOTE:  Total points = 90
Total minutes allowed = 90.

Question 1 (10  points)

a.
Which of these securities has the longer duration?  Circle “A,” or “B;” or if you circle “C” (It depends ...), complete the sentence explaining what further information would be required to identify the longer duration.

A.
A level perpetuity.

B.
A zero coupon-bond maturing in 2020.

C.
It depends on:

b.
Identify the longer duration in the cases below.  (Answer in the same way as part a.)

A.
U.S. Treasury 5s of March 2010.

B.
U.S. Treasury 6 7/8s of March 2010.

C.
It depends on:

Question 2 (14 points)


PDQ Corp. is earning EPS of $3.00 per share next year, 15% of book value per share (BVPS) of $20.00.  The company’s market is expanding at 10% per year, and assets and BVPS will grow proportionally.  But asset growth will drop to 5% per year after year 5.  Assume earnings will continue to be 15% of BVPS.


What is PDQ stock worth?  The cost of capital is 10%.

Question 3  (15 points)


Suppose a university issues $50 million of long-term (say, 30-year) debt secured by some of its real estate.  The interest rate on the debt is 7.25%.  It then puts $50 million into its endowment and invests in a diversified portfolio of common stocks.  Every year it withdraws money from this common stock portfolio to pay debt coupons and principal repayments.  Any dividends and capital gains not needed for debt service payments will be reinvested in the stock portfolio.

a. Based on historical evidence, what can you say about the odds that the university will come out ahead after 30 years?  Will it still have money in its stock portfolio after paying off the debt?

b. What is the NPV of this transaction (borrowing for 30 years and investing in the market)?  Briefly explain.

Note:
The university is tax-exempt.  Assume the university has other assets from which the debt can be paid off if returns on the stock portfolio are insufficient.

Question 4  (18 points)


Forrest Murmurs, the Wagnerian tenor, has purchased a ranch in Costaguana.  The $30 million purchase price is to be paid in installments: $10 million immediately, $10 million in March 1999 and $10 million March 2001.  (Note payment is in dollars.)


Forrest is worried about changes in U.S. interest rates.

a. How could he hedge the future installments using U.S. Treasury strips (zero-coupon bonds)?

b. How could he hedge the installments against changes in interest rates using a U.S. Treasury bond maturing in March 2001?


In each case explain exactly, step-by-step, what Forrest would have to do to establish and maintain an effective hedge.  You don’t have to do any numerical calculations, but be sure to say what calculation would be required.  Make sure your answer is clear, compete and precise.


Use the rest of this page and the next for your answer.

Answer to Question 4

Question 5  (7 points)


Refer again to Question 4, but assume that Forrest Murmurs has agreed to pay 800 million costaguanan pulgas immediately and 800 million in March 1999 and March 2001.  The current exchange rate is 80 pulgas per dollar.  Costaguana is an open economy and there is an active foreign exchange market for pulgas.  How would this change your answers to question 4?  Explain briefly. (A long answer to this question is probably wrong.)

Question 6  (12 points)


Barry Bidask, the trader, is 25 years old and earns $1 million per year after tax.  He wants to retire at age 40 with $12 million saved.


Barry takes lots of risk at work.  He wants his retirement money invested in safe assets.  He also wants to invest no more than $400,000 per year.  Can he reach his $12 million goal by age 40?  Assume current long-term U.S. interest rates do not change.  Briefly explain your answer.

Question 7 (14 points)


What forward rates are implied by the spot interest rates

 r1 = .05, r2 = .055, r3 = .055?  What expected future spot rates are implied by these spot and forward rates?  Assume the expectations hypothesis of the term structure holds.

4

