BA 353: Simulation Examples

A) Reconsider the PERT/CPM example with probabilities.  Re-solve the problem by simulating the completion time thousands of times and fill in the blanks:
	
	Normal/CP Estimate
	Simulation Estimate

	Completion Time, μT
	23 days
	

	Standard Deviation, σT
	± 3.16 days
	

	P(19 days or less) =
	~ 10%
	

	P(25 days or more) =
	~ 26%
	

	95% Certain to be done?
	~ 28.2 days
	


B) An investor is considering investing $10,000 for five years in an investment.  The annual return on the investment is normally distributed with mean 7% and standard deviation 10%.

i) Estimate the average value of the investment 5 years from now, the probability that the investment will actually lose money over 5 years, and the probability that the investment will be worth $15,000 or more after 5 years.

ii) By hand, simulate how much the investment will be worth in 5 years and compare your results with your classmates.

iii) Using MS Excel, simulate the value of the investment after 5 years 1000 times. Use these simulation trials to estimate the information discussed in part i).

	Annual Outcome
	Probability

	Loss (-10%)
	0.20

	Even (0%)
	0.25

	Small Gain (10%)
	0.40

	Large Gain (25%)
	0.15


C) Redo parts ii) and iii) of problem B) assuming the annual return on the investment is distributed as in the table on the right.

D) The most common form of inventory control is called an order-up-to or base-stock policy, where each period the inventory is brought up to a pre-determined base-stock level.  Assume that the manager of an auto parts store must determine the best base-stock level for a particular part, let’s say sparkplugs.  Every week, demand for sparkplugs is normally distributed with mean 75 and standard deviation 25.  The manager must decide whether to order up to 60, 80, or 100 sparkplugs at the beginning of each week.  At the end of each week, the remaining inventory is the initial order quantity less the random demand.  If the inventory is positive at the end of the week, the manager assesses a $2 holding cost on each unit remaining.  If the inventory is negative, the manager assesses a $10 out-of-stock cost on each unit of demand he could not fill.  Simulate inventory costs for 5000 weeks for each base-stock level (60, 80, 100) and calculate the average weekly inventory cost for each base-stock level using these simulated trials.  Which base-stock level is the best?

