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                             Fall, 2007
Answer the following three questions. Prepare one file with separate sheets for different questions properly labeled.

Question #1

Consider the following queuing system with Poisson arrival and exponential service time. Arrival rate of customers is 50 per hour. Regular servers cost you $15 per hour and provide service time of about 5 minutes. You can hire experienced servers for a cost of $23 per hour which will provide service in about 3 minutes. The goodwill cost of customers waiting in line is $0.20 per minute. What type of servers and how many servers should you hire in order to minimize total cost of salary and goodwill? What is your total hourly cost?
Question #2

Quarterly sales data are given as follows:

	Quarter
	Sales

	1
	98

	2
	36

	3
	61

	4
	52

	5
	103

	6
	47

	7
	60

	8
	55

	9
	109

	10
	40

	11
	70

	12
	60


Choose one of the following methods to forecast the next four quarters.

a. Multiple regression using dummy variables.

b. Calculate the seasonality index for each season and perform a forecast using simple regression on the adjusted data.
Question #3

In a production process a machine produces 700 products per day (8 working hours per day). These products are packed into cartons with Styrofoam. Currently two workers are assigned to this task. Each worker (working in parallel) is paid $20 per hour and it takes 10 minutes to pack a product. A product waiting to be packed costs you $0.50 per hour in inventory cost and the set up cost of the machine is $30.
a. What is the total cost (inventory plus salaries) per item and how many hours does the machine produce every cycle before it is stopped.

b. Create a table for 1,2,…,10 workers depicting the total cost per item and the production time. You wish to minimize the cost per item but not let the machine work continuously more than one hour. How many workers should you hire? You must use data tables.
