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




1. (15pts) Widgets.com is an internet startup company which is currently owned by five general partners, each of whom has put $5 million into the firm. Each of the firm's partners currently has total net wealth of about $20 million, including the $5 million in the firm. The company figures it needs to raise an additional $50 million in order to compete in the uncertain widget e-commerce market. The firm has three options to raise the cash. Each partner could put up another $10 million, the firm could add new general partners, or the firm could incorporate. 
What are the advantages and disadvantages of each option? 


2. (25pts) Suppose you are a young tenured professor with a current annual salary of $40,000, and no desire for a different job. Your salary will rise at the rate of 2% per year. If the college were to offer you a lump sum payment up front in exchange for your next 20 years of service, what would be the smallest amount you would accept? Assume that the market interest rate is 5%, and that there are no taxes. Suppose that you have already collected this year's salary. 



3. (35pts) Suppose that you are an entrepreneur who just bought some information from which you might be able to profit. This information cost you $5000 and tells you that five senators can be bribed to exert their influence to get you a permit for offshore drilling in Causeway Bay. The total bribe for all the senators would cost $3 million. The senators have a 60% chance of being able to secure for you the offshore drilling permit. There is a 40% chance that they would fail to get you a permit, in which case you would have no revenues or costs from drilling. In the event of failing to get you a permit, the senators would be willing to do future favors for you that have a total present value of $500,000. You know that if you did secure a permit, your expected after tax profits from drilling would be $5 million per year. However, before you could drill, you would have to pay $2 million to a public relations firm to clean up your reputation on environmental exploitation. This payment would have to be made in the current period, immediately after you find out whether the senators succeeded. In the event of successfully securing for you a drilling permit, the senators can guarantee that you would be able to run your offshore drilling operation for five years, starting next year. After the fifth year, however, environmentalists would put so much pressure on Congress that you would lose your drilling permit. Assuming that you care only about the expected net present value of this project, should you undertake the project? You can borrow or lend at an interest rate of 7%. 


4. Consider two mutually exclusive projects. Project I costs $200 today and provides benefits next year of $222. Project II provides benefits today of $50 and costs $53 next year. Neither project has any other benefits or costs. 

(a) (10pts) Calculate the internal rate of return for each project. 
(b) (25pts) Which project, if any, should be undertaken? Explain. 
5. (a) (5pts) Suppose that the correlation between a pair of risky securities is 1. Graph the feasible set of risk and return for this pair of securities. On your graph, indicate the efficient set of risk and return. 
(b) (5pts) Suppose that the correlation between a pair of risky securities is 0.2. Graph the feasible set of risk and return for this pair of securities. On your graph, indicate the efficient set of risk and return. 
(c) (5pts) Suppose that the correlation between a pair of risky securities is -1. Graph the feasible set of risk and return for this pair of securities. On your graph, indicate the efficient set of risk and return. 
(d) (10pts) Suppose that the correlation between a risky security and a risk-free security is 0. Graph the feasible set of risk and return for this pair of securities. On your graph, indicate the efficient set of risk and return. 


6. (a) (15pts) Write the formula for the standard deviation of a portfolio composed of four securities. Call these securities A, B, C and D. 
(b) (5pts) How many variance terms are there in the formula for the standard deviation of a portfolio composed of 150 securities? 
(c) (5pts) How many covariance terms are there in the formula for the standard deviation of a portfolio composed of 150 securities? 


7. (35pts) Suppose that the Capital Asset Pricing Model assumptions hold. Describe in detail the steps you would take to determine whether a risky project should be undertaken. 


8. (a) (15pts) Define the semi-strong form of the Efficient Markets Hypothesis (EMH). 
(b) (15pts) A technical analyst (also known as a chartist) attempts to predict the future price of a stock based on patterns of past price movements. Does a technical analyst believe in the semi-strong form of the EMH? Explain. 


9. Company A has assets worth $100 million and earns expected annual profits (before interest) of $8 million. It has 10 million shares of stock outstanding. The firm can borrow at an interest rate of 5%. The firm currently holds no debt. The firm pays out all of its profits every year as dividends. Suppose that the Modigliani-Miller Proposition I assumptions hold. 

(a) (5pts) List the assumptions of Modigliani-Miller Proposition I. 
(b) (15pts) What is the expected return on Company A as a whole? 
(c) (10pts) What is the expected return on the firm's equity? 
(d) (15pts) The firm is considering a plan to issue enough debt to buy back and retire 3 million shares of stock. What would the firm's expected return on equity be if it took this plan? 


10. Consider two firms, Lincoln Corporation and Washington Corporation, which are identical except for their choice of debt versus equity financing. Both firms have assets worth $10 million, and expected annual (before tax and interest) profits of $1 million. Lincoln has $3 million in debt and $7 million in equity. Washington has $8 million in debt and $2 million in equity. Assume that the Corporate Income Tax is 35% and that both firms borrow at a 6% interest rate. 

(a) (20pts) Using two separate pie graphs, show how the expected earnings for each firm are divided among stockholders, bondholders, and the Internal Revenue Service. Be sure to label the dollar value of each slice of the pie. 
(b) (10pts) Does one firm have a higher market value than the other? Explain why or why not.
