                               Homework on Discounting
1. (Salvage ratio and loan rate) A business applies for 1 million loan for a project and plans to repay the loan in one year. A loan officer estimates the payoff from the project will be 1.3 million with 85% probability and 0.7 million with 15% probability. If a loan defaults, on average, a bank can get 65% of the salvage value. If the bank requires 2% return on its loans and the risk free rate to be 3%, what would be the loan rate? If the salvage ratio is 85% and other parameters stay same, what would be the loan rate? How the ability to increase salvage ratio affects loan rate?  
2. (amount of self-funding and loan rate) A business plans for a project, which will require 1 million initial investment. The business will supply 0.2 million funding itself. It will apply for 0.8 million loan from a bank and plan to repay the loan in one year. A loan officer estimates the payoff from the project will be 1.4 million with 85% probability and 0.7 million with 15% probability. If a loan defaults, on average, a bank can get 70% of the salvage value. Assume the risk free rate to be 1.5%. If the bank requires 2% return on its loans, what would be the loan rate? If the business will supply 0.3 million funding itself and apply a loan for the remaining amount of capital, what will be the loan rates? What conclusion you can draw? 

3. (Uncertainty and loan rate) There are two projects. Each require 1 million dollar funding. Each project will be liquidated in one year’s time. There is a 55% probability that the liquidation value will be exp(S) and a 45% probability that the liquidation value will be exp(-S). Where S =0.3 for the first project and S =0.2 for the second project. Suppose both projects are 20% self-funded and need to take 80% loan from a bank. Assume the bank’s funding cost is 3%. The required rate on its loans is 2%. When the project could not payment loan in full, the bank will take over the asset of the project. What are the loan rates for the two projects?

4. (Uncertainty and discount rate) A company has a choice to select one of the two projects. The first project requires an initial spending of 10 million dollars. For the next ten years, the project will generate 3 million dollar profit each year. The second project requires an initial spending of 20 million dollars. The project will generate 3 million dollar profit the first year. The profit from the project will increase 10% from each previous year. The project will last ten years. The criterion of selection is NPV of a project. If the discount rate is 5%, which project you will choose?  Suppose we only have the capacity to reasonably forecast future for five years. If projects are forced to close down after five years due to unexpected circumstances, what would be the realized value for both projects, discounted at 5%?  If the discount rate is 12%, which project you will choose?  With the benefit of hindsight, what discount rate one should use to value two potential projects? How should the choice of discount rate be related to our capacity in information processing? 
5. (Duration and loan rate) There are two projects. Each require 10 million dollar funding. Project one will be liquidated in one year’s time. There is a 65% probability that the end value will be 10*exp(S) and a 35% probability that the end value will be 10*exp(-S). Project two will be liquidated in three year’s time. There is a 65% probability that the end value will be 10*exp(3*S) and a 35% probability that the end value will be 10*exp(-3*S). S =0.3 in both projects. Suppose both projects are 15% self funded and need to take 85% loan from a bank. Assume the bank’s funding cost is 2%. The required rate of return on its loans is 2.5%. When the project could not make loan payment in full, the bank will take over the asset of the project. What are the loan rates for the two projects? 
6. (Loan diversification) Assume the bank’s borrowing rate is 2% per annum. A business applies for 12 million loan for a project and plans to repay the loan in one year. A loan officer estimates the payoff from the project will be 30 million with 70% probability and 10 million with 30% probability. If a loan defaults, on average, a bank can get 60% of the salvage value. If the bank requires 3% return on its loans, what would be the loan rate? 
7. Now a company is planning two projects. Each project has the same payoff profile as the previous case. First assume the payoff of the two projects are independent. The distribution of the total payoff will be
	60   (49%)
	40    (21%)

	       40 (21%)
	20   (9%)


The numbers in the parentheses are probabilities corresponding to the particular payoff. Two projects will need a total loan of 12*2 = 24 million loan.
What will be the loan rate if the other parameters are the same as the last question?
8. Next we assume the payoff of the two projects are positively correlated. Assume the distribution of the total payoff is
	60 (60%)
	40   (10%)

	40   (10%)
	20    (20%)


The numbers in the parentheses are probabilities corresponding to the particular payoff
What will be the loan rate if the other parameters are the same as the last question?
