BA 353: Take Home Exam 3 
Due Friday, 11/13/15, by 3:15pm.
· You may work in groups of up to three students.

· Solve the simulation problems below using MS Excel.  Type up a clear, concise cover sheet that contains answers to each part of each problem.  This exam will be graded partially on style, so the cover sheet should be very professional.  Also, for each problem, print out and attach a single page of MS Excel output with the answers clearly identified.  Simulate each result enough times (thousands) so that you are confident about the accuracy of your results.

· It is in your best interest that you do well on the exam while the rest of the class bombs it!  If the average on this portion of the exam is 80% or better, great.  If the average is below 80%, I will multiply each raw score by a factor (greater than 1) to bring the average up to 80% -- the lower the class average is, the higher the factor by which I will multiply your score.  Do not give answers away to students who have not done the work.   

1) (2.5 points) A small business receives a daily income that is normally distributed with mean $1600 and standard deviation $300.  There are two daily costs – one that depends on the daily income and one that does not.  The first cost is normally distributed with a mean equal to one half of the random daily income and with a standard deviation equal to one tenth of the random daily income.  The second cost is normally distributed with mean $600 and standard deviation $100.  Using Excel, simulate the daily profit (income – costs) for this business numerous (several thousand) times.  Estimate a) the average daily profit, b) the proportion of days that result in a negative profit (a loss), c) the proportion of days with profit greater than $400 and d) the profit that represents the top 1% of outcomes (use =percentile).

2) (2.5 points) A supplier always avoids shortages with overtime production.  The company follows a base-stock policy, but the operations manager must decide what base-stock level is optimal.  Demand is normally distributed with mean 5000 and standard deviation 800.  The holding cost is $0.25 per period per unit but if there is a shortage (of even just one unit!), the supplier must run overtime production with a fixed cost of $300 and an extra cost per unit of $3.  The product can be produced in any quantity during regular or overtime production.  By simulating numerous times, determine the base-stock level that minimizes the average holding/overtime production cost per period. 

a) What are the best base-stock level and b) the corresponding average cost per period?

c) During what proportion of periods is overtime production required (for the best base-stock level)?

3) (2.5 points) A credit union has recently installed a new, remote ATM in downtown Durango.  They must decide how much cash to fill it with each week.  The ATM will be available 12 hours per day.  They anticipate that every hour, it is equally likely that 0, 1, 2, 3, or 4 customers will use the ATM.  Each customer will be able to withdraw $20, $40, $100, or $200.  The probabilities that a customer will withdraw these amounts are, respectively, 0.3, 0.4, 0.2, and 0.1.  

Using Excel, simulate withdrawals for one week (84 hours).  Run your weekly simulation 25 times (using the F9 function key to generate new data).  From these 25 trials, estimate a) the average cash withdrawn from the ATM per week and b) the probability that the ATM will require more than $11,000 per week (the maximum amount of cash that the ATM can hold) to meet customer demand.

4) (2.5 points) A saleswoman must choose the correct cellular phone calling plan that will minimize her average cost per month.  She typically makes about 7 hours worth of calls per month, but this number is highly variable, approximately ± 2 hours per month.  In fact, assume that the amount of time that she spends on the phone is normally distributed with mean 7 hours and standard deviation 2 hours.  
	Plan
	Mins
	Base 
	Overage 

	A
	300
	$30
	$0.50/min

	B
	400
	$40
	$0.40/min

	C
	500
	$50
	$0.30/min

	D
	600
	$60
	$0.20/min

	E
	700
	$70
	$0.10/min


There are several calling plans available.  For example, the saleswoman can get 300 minutes per month for a base cost of $30, but every additional minute over the 300 limit costs $0.50.  On the other extreme, she can get 700 minutes for $70, with each overage minute costing $0.10.  All the choices are listed in the table.
Which calling plan will minimize her average monthly cost and what will the average cost be?  Use simulation to estimate the average cost of each plan and choose the best one.  List all of the costs on the cover sheet.
5) (1 point) For Simulation Example A) (available on the course web page), what percentage of the time are the four potential critical paths (ACGJ, ADHJ, BEHJ, and BFI) actually critical?
