Whitman College

Econ 358

Exam 2

October 23, 2008

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

1.  Consider a world with no risk in which the market interest rate is five percent.  Suppose that the government issues a 20-year Treasury bond with a face value of $10,000 that makes twenty annual coupon payments of $400 each.  The first coupon payment will come one year after the Treasury issues the bond. 

(a)  (10pts)  What is the bond’s equilibrium price when issued?

Suppose that the bond’s owner, Andrew, collects the first coupon payment and immediately offers the bond for sale.

(b)  (10pts) What is the equilibrium price of the Treasury bond that Andrew is offering?

2.  Bessie, Inc. is a corporation that has no opportunities to undertake investment projects.  It pays out all of its after tax profits as dividends on its stock.  Bessie has 10,000 shares of stock outstanding and earns every period with certainty $20,000 in after tax profits.  It can borrow or lend at the market interest rate of five percent.

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

Charlie, Inc is identical to Bessie except that it has the opportunity to undertake any or all of the following three investment projects.   The projects are not mutually exclusive.

Project I would cost $10,000 in Period 2 and provide benefits of $11,000 in Period 5.   

Project II would cost $20,000 in Period 4 and provide benefits of $3,000 in each of 

Periods 5 through 15.

Project III would cost $15,000 in Period 3 and provide benefits of $20,000 in Period 10.  

(b)  (25pts) What is the equilibrium price of a share of Charlie stock?

3.  (15pts)  Is it possible for a project to have four internal rates of return?  If no, explain why it is not possible.  If yes, explain how it is possible, and how a decision-maker would decide whether or not to undertake such a project.

4.   The Aral Sea is a body of water that today borders six countries but used to belong to the Soviet Union.  In the 1960s, the Soviets decided to divert some of the sea's water for irrigation purposes as a boon to farming in the region.  Assume that the market interest rate is seven percent.

(a)  (15pts)  Suppose that you are a part of the committee planning the Aral Sea Project.  You have paid $2 million for a team of scientists and economic forecasters to determine the economic impact of diverting water from the sea to provide irrigation for farmland.  The forecasting team determined the following.  Without the Aral Sea Project, farming profits in the region would be $10 million a year.  Over the next thirty years, irrigation from the project would increase farm earnings by $6 million a year, starting next year.  The sole expense for diverting the water is $10 million next year.  However, the Aral Sea is also home to a vibrant fishing industry.  This industry currently earns $16 million a year.  Diverting water for irrigation would weaken the fishing industry.  Starting 6 years from now and continuing through 30 years from now, the fishing industry would earn $5 million a year less than what it would have earned without the project.  Find the NPV of this project.

(b) (20pts)  After the initial report, the scientists on the forecasting team come to you with a revised report.  The new report concludes that diverting the water might expose a saline seabed that could heavily salinate the remaining water, making it uninhabitable for most sea life. The scientists estimate that there is a 60% chance of the project resulting in this salination, and a 40% chance that there would be no salination.  If the salination does occur, then starting 6 years from now and continuing through 30 years from now, the fishing industry would earn $15 million a year less than what it would have earned without the project. The effect of the project on the farming industry is the same whether or not the sea becomes heavily salinated.  Calculate the Expected NPV of the project. 

