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Re:

Wine storage optimization
A local wine connoisseur has commissioned us for a small project. She needs help to determine what to do with a particularly good wine from the Grape Santini vineyard. Ms. So-and-so knows she can either sell the wine now for a sum of $K or she can cellar it for a variable length of time and then sell it at a higher value. The wine magazine suggests that the future value of the wine would be 
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, after t years, if we ignore storage costs. However, if she sold the wine now, she could invest it at an interest rate r for that length of time. She would like us to give her advice on how long to store the wine.

Now, I know that you can quickly find an answer to this question using a variety of techniques, but I think it is much more complex that a simple calculation might imply. For example, it seems that we could either compare the future values of the wine and the investment or we could compare the present values of the two. I think it will be simpler to look at present values, so I want you to first determine what the present value of the stored wine would be and then find the optimum storage time. Make sure you use both analytical techniques and spreadsheets to support your conclusions – explain your equations carefully to Ms. So-and-so and show how the graphs and tables from the spreadsheet corroborate your time estimate. Make sure you provide her with a sensitivity analysis. In this case, that means that you should prepare an additional table to show her how the optimum storage time changes with different interest rates on the investment.

I have also noticed that her future value equation seems to ignore the cost of storing the wine. This will obviously affect the results, so you need to come up with some way to incorporate this into the equations and model the results. There are probably many legitimate ways to add in the cost of storing the wine – but keep it simple. Basically, there will be electricity to maintain the temperature of the storage facility and that will be roughly the same year round. But the larger the quantity of wine she has to store (which should be proportional to the dollar amount) the more the storage will cost. Make sure to provide a table showing how the optimum storage time varies with different storage costs. If possible, prepare a table showing how the optimum storage time varies simultaneously with interest rate and storage costs, as that would handle all the issues at one time.
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