IEMS 326, Homework 2, Due 10/14/2011
1. For these problems you don’t have to use an annual cash flow analysis if you can solve them otherwise.


a) Newnan et al. chapter 6 problem 33.


b) Newnan et al. chapter 6 problem 45.  Here is some clarification about the problem. The cost gradient refers to the increase in the maintenance and operating costs each year.  For example, letting the first cost occur at year 0, the maintenance and operating costs for method A are $18000 at year 1, $(18000+900) at year 2, $(18000+2*900) at year 3, and so on.  The annual benefit for method A occurs in the cash flow at years 1, 2,...,10.
2. (A decision tree) At the same time, your company and a rival are trying to develop the technology for the next generation of video gaming systems.  To pursue this project will require an investment of $10 million in research & development now.  In a year’s time, you will learn the results of your efforts.  There is a 40% probability that your new technology will be cool, a 40% probability that your new technology will be lame, and a 20% probability that it will not work at all.  If it does not work, the project is over and you get no further cashflows.  If your technology works, you can invest $50 million at Year 1 to produce gaming systems, in which case you will receive constant cashflows at Year 2 through Year 4.  The discount rate is 15%.  

The cashflow you get in Years 2-4 depends on your rival’s technology as expressed in the table below.  The probabilities in the table are for scenarios that feature the outcome for both technologies.  If your technology is cool, then there is a 60% probability that your rival’s technology is cool (in which case your cashflow is $25 million per year), and a 25% probability that your rival’s technology is lame, and a 15% probability that your rival’s technology fails.  If your technology is lame, then there is a 35% probability that your rival’s technology is cool, and a 40% probability that your rival’s technology is lame, and a 25% probability that your rival’s technology fails.  (It doesn’t matter what happens to your rival if your technology doesn’t work.)

	Your
	Rival 
	Your
	Scenario

	Technology
	Technology
	Cashflow
	Probability

	COOL
	COOL
	25
	24%

	COOL
	LAME
	40
	10%

	COOL
	DOESN'T WORK
	50
	6%

	LAME
	COOL
	8
	14%

	LAME
	LAME
	20
	16%

	LAME
	DOESN'T WORK
	40
	10%

	DOESN'T WORK
	0
	20%


You must make the decision whether to invest $50 million at Year 1 after you learn how good your technology is, but without knowing about your rival’s technology.  Would you invest at Year 1 if your technology is cool?  What if it is lame?  What is the project’s NPV?

a) Construct the decision tree.  Make sure to label the nodes.  Don’t forget the probabilities.


b) Solve the decision tree. Make sure to prune the sub-optimal branches and label each node with its payoff.


c) Write a sentence mentioning the expected profit and explaining the optimal strategy.

3. (Rent vs buy) I am currently renting a condo for $1100/mo.  I have the opportunity to buy it for $200,000.  If I buy it, then I must pay yearly condo fees of $1400 and taxes of $1800.  The current mortgage rates assuming a 20% down payment are 4.13% for a 30-year fixed rate and 3.34% for a 15-year fixed rate.  Assume $5000 in fees for purchasing (for the mortgage, closing costs, etc.). Build a decision tree to help me decide what to do.  Make realistic assumptions for stuff that you don’t know.  Please clearly describe your assumptions and what you suggest I do.  Limit your answer to no more than 1.5 pages.
4a. (Stock option) Consider a stock with price S(t) at time t. An option is a contract that matures at some time T and is associated with some strike price K. The value (i.e., payout) of the option depends on S(t) for t between 0 and T.  A “plain vanilla” call option with a fixed strike and European exercise is valued max(S(T)-K,0) at maturity; that is the difference of the stock price at maturity and the strike price, and 0 (worthless) if the stock price is less than the strike price. Use the scenarios for the stock price evolution in the posted spreadsheet. Consider an option with one-year maturity and strike price of $96. Calculate the expected value of the option and create a histogram of the payout distribution. 
4b. (Asian-options). We will now consider an “exotic” option. We will specifically focus on what is called an Asian call option with a fixed strike price K and European exercise. The value of this option at maturity is max(A-K,0).  Here A is the average stock price between now (time 0) and maturity, T. Consider an option with one year maturity and strike price of $96. Calculate the expected value of the option and create a histogram of the payout distribution. You may ignore discounting in this problem.
