Homework 4
Question 1. 

Assume that you are in running an ethanol plant that transforms 1 bushel of corn into 3 gallons of ethanol. Assume that the futures market for corn is at current December futures prices and that (I used $3.00 per bushel) and that the volatility in this market (as measured by the standard deviation of prices) is $0.3 per bushel. Assume that the futures market for ethanol is trading at current January futures prices (I used $1.70 per gallon) and that the volatility in this market (as measured by the standard deviation of prices) is $0.20 per gallon. Assume that these two prices are the only source of risk.

(a) Generate a normal price distribution for corn prices and for ethanol prices. Use these distributions plus the information provided above to generate the distribution of gross profits for this company. 

(b) Make a histogram of profits. 

(c) Assume that corn and ethanol futures exist and that there is no basis risk, show the impact of an optimal hedge on profits.

Question 2. 

You are the manager of the ethanol plant described in question 1 above but you discover to your horror that there is no liquid futures market for ethanol. You do however know that the ethanol you sell is highly correlated with the price of gasoline in New York Harbor and that the mean and standard deviation of gas prices are as in question 1. You run a regression between these two prices and discover that the correlation between these two prices is 0.9. (This corresponds to an R squared of .81). 

(a) Now repeat the analysis conducted in Question 1 under these more realistic circumstances. 

(b) Show the value at risk curve
