Final Review Problems.
Note: There is not a practice problem for interpreting the sensitivity report although it will be on the exam.

Optimization:  A small start-up company has $180,000 available for purchase of machines to begin producing its new product.  Three machine models are being considered: the regular model costing $3,000, the deluxe model costing $5,000 and the super model costing $10,000.  The company currently leases space of which 5000 square feet are available for these machines.  The regular requires 20 square feet; the deluxe requires 50 square feet; and the super 150 square feet.  One hundred skilled workers are available to operate these machines.  The regular requires one, the deluxe two, and the super six operators. The calculated profit is $30 per hour for a regular machine, $52 per hour for the deluxe machine, and $110 per hour for the super machine.

Use Solver to determine the number of each model to purchase with the objective of maximizing the hourly profit. 
Forecasting:  Create a forecast for each quarter of the fourth year based on the following historical data:

	 
	Year 1
	Year 2
	Year 3

	Q1
	48
	90
	125

	Q2
	30
	52
	80

	Q3
	58
	88
	120

	Q4
	71
	102
	135


The actual sales for each quarter of the 4th year turned out to be: 167, 102, 148, 165.  Calculate the bias, MSE, and MAD.

Simulation: Consider the creation of a new production facility. The initial demand for the item being produced is unknown but is expected to follow a normal distribution with a mean of 6000 and a standard deviation of 1000. Each month, during the first year, that demand is expected to increase by 2%.  However the rate of increase is not certain. It is expected to come from a normal distribution with a mean of 2% and a standard deviation of 0.5%  You can assume that the rate of increase (although random) will be the same for all 11 months. Create a spreadsheet with a column containing the demand for the first 12 months.  The facility will have a production capacity of 9000 units. Each month the production will equal the demand unless the demand exceeds 9000. Create a column with contains the production level for each of the first twelve months (use the smaller of the demand and the production capacity).   The produced item will sell for $25. Calculate the revenue for the first year. 

Run 500 trials and record the resulting first year revenue in each case. What was the average revenue? What percent of the trials resulted in a revenue in excess of $2,000,000?  Create a 12 class frequency histogram for the recorded first year revenues.
Net Present Values:  Suppose an investment will return $100,000 a year with a  total of seven payments (with the first annual payment occurring immediately). If the discount rate is 12% what is the net present value of this investment.

