Math 369
Financial Mathematics II

Spring 2005

Final Exam

(Due May 7, 6 PM … but sooner will be appreciated)







Name____________________________

This is an open-book, open-notes exam.  You can consult any written source but do not consult or work with any other person.  There are six questions.  Please state all of your assumptions and show all of your work.  You may return your answers to me by email to bridgeman@math.uconn.edu, or by hard copy in my department mail box or under my office door.

1. Suppose that the current price in the market for blank silicon wafers used as raw material for chip manufacturing is $5 per wafer.  Your engineering staff tell you that their best and most reliable consultants forecast that the price of blank silicon wafers will rise at an average rate of 12% per year for the next 3 years, 6% per year for the following 5 years, and reach long run equilibrium at 3% annual increase thereafter forever.  You think that the forecast makes a lot of sense.  You expect to be using 50,000 blank silicon wafers per year in your manufacturing operation for each of the next 20 years.  Assume that blank silicon wafers have a β of 0, that the risk-free rate is 3% per year forever, and that any excess stock of silicon wafers from year to year can be stored for a negligible cost.  For each of the next 20 years you have purchased a European call option expiring at the end of that year on 50,000 blank silicon wafers with a strike or exercise price of $6 per wafer.  For each of the next 20 years you have taken a short position in a European put option expiring at the end of that year on 50,000 blank silicon wafers with a strike or exercise price of $6 per wafer.  What is the value today of your net position in all of these options?








Name_________________

2. What combination of puts, calls, cash, and/or underlying will have following payoff at expiry:  

Payoff = 0 if price of underlying < 50 at expiry

Payoff = price of underlying if price of underlying = 100 at expiry

Payoff = 0 if price of underlying > 200 at expiry?

Payoff = straight line interpolation in between those values

3. Suppose that your company’s debt ratio is 50% (on a market value basis), the corporate tax rate is 35%, and the company WACC is 13.25%.  Write down a set of assumptions that could explain why a certain project (project A) that the company undertakes could have a WACC of 8.25%  while another project (project B) could have a WACC of 17.30%.  Be complete and specific about the assumptions that could lead to these conclusions.
Name______________________

4. Portfolio A has an expected return of 9% and a standard deviation of returns of 49%.  Portfolio B has an expected return of 6% and a standard deviation of returns of 16%.  The risk free rate is 3%.  The correlation coefficient between the returns of A and B is 50%.  If you are willing to tolerate up to, but no more than, 49% standard deviation of returns, what is the highest return that you can earn on a portfolio composed of positions in A, B, and the risk-free asset?  Be sure to justify your answer.

5. An expert consultant’s careful analysis of tax shields and of the expected value today of possible future costs of financial distress has revealed that a 40% debt ratio would be optimal for a company in your industry.  Your company has only a 15% debt ratio.  Your boss asks whether this means that the company financial management has been less than optimal in not running a 40% debt ratio.  Describe specific reasons other than poor management that could account for the low debt ratio.  

Name__________________________

6. You are given the following balance sheet (book value basis, in $ thousands)

Current assets

246,500

75,600

Short-term debt

Fixed assets

302,000

62,000

Accounts payable

Other assets

  89,000
          137,600

Current liabilities




637,500
          208,600

Long-term debt







45,000

Deferred taxes






          246,300

Shareholder equity







          637,500

There are 7.46 million shares outstanding with a $46 per share market value.  Short-term debt fluctuates over the course of the year and is 0 at some points during the year.  Long-term debt was just recently refinanced at an 8% interest rate.  The market expects a return of 15% on the company’s shares.  The tax rate is 35%.  What is the company’s WACC?

