ISDS442 Review Final Exam

Question #1

In a drive through window, customers arrive at a rate of 15 per hour. You assume Poisson arrival, but the distribution of service time is unclear. You measured the mean service time to be about 3.4 minutes, but the standard deviation depends on the person serving the customers and you found it in a range between 2 and 4 minutes. You lose 3c per minute in good will of a customer waiting in line. You pay $8 per hour for the server with a 4 minute standard deviation and are willing to pay $2 per hour more for every minute reduction in the standard deviation. Create a table for the standard deviation of 2, 2.1, 2.2,…,4 minutes listing the hourly pay for the server, average waiting time in line, length of the line, the total time that a customer spends in the system, and the total cost per hour. What is your preferred standard deviation? Highlight the best row in the table.

Question #2

You are asked to allocate 20 tellers among two of your bank branches so that the average waiting time in line for all customers is minimized. The first branch services about 82 customers per hour while the second branch services about 50 customers per hour. Service by a teller averages 5 minutes. How long (in minutes), on the average, does a customer wait in line? Assume Poisson arrival and exponential service time. You must create a table listing all combinations and not solve it separately for each one.

Question #3

You have 4 spaces in your parking lot. You can have 0, 1, 2, 3, or 4 cars at any given time. In any minute there is a 10% chance that a car is arriving and 10% chance a car is leaving. For simplicity assume that only one event can occur in each minute, that the probability that a car leaves is proportional to the number of cars in the parking lot, and that only one car arrives or leaves. If the lot is full and a car arrives, it goes to park elsewhere. Use Markov Chains to determine How many cars, on the average are in the parking lot and what is the probability that the parking lot is full.

Question #4

The stock market can either go up, or go down or remain virtually unchanged. If it goes up one day, the probability it goes up the next day is 50%, remains virtually unchanged 10% and if not it goes down. If it goes down one day, there is a 40% chance it goes down again, and 60% chance it goes up. If it is virtually unchanged, there is a 50% it goes up the next day and 50% chance it goes down. Show all your calculations.

1. What percentage of days is the market virtually unchanged?

2. If you expect to make\$2,000 on an up day, lose $2,000 on a down day, and break even on a virtually unchanged day, what is your expected daily profit?

3.  Assume 250 trading days in a year. You start the year with an investment of $100,000. What do you expect your investment to be worth at the end of the year?

Question #5

Demand for a product in the next 5 months is forecasted to be normally distributed with the following means and standard deviations:

	Month
	Mean
	Standard

Deviation

	1
	100
	10

	2
	130
	12

	3
	90
	10

	4
	150
	18

	5
	180
	20


You consider producing each month either 120, or 150 units. Unsold units are forwarded to next month as inventory at a cost of $5 per unit and are added to the number of available units next month. Sold items yield a profit of $25 per unit. Ignore unsatisfied demand. Run the simulation 10,000 times. Evaluate your profit for each production quantity and determine the best one. For simplicity do not round the number of units to integers. (You can repeat the simulation twice, once for each production level.)

Question #6

You need to determine how many toys to order for the Christmas season. The sales have a normal distribution with an average of 1,000 toys and standard deviation of 300 toys. You consider ordering 800, 1,000, or 1,200 toys. You pay $15.00 per toy and they sell for $24.99. If there are toys left, you plan to have an after Christmas sale and sell 60% to 80% (uniformly distributed) of the toys for $12.00 each, and the remaining for $10.00 each. You assume that you will eventually sell all the toys you have. Simulate the process to determine the number of toys to order. For simplicity, please use in your calculations fractions of toys and do not attempt to have all your values as integers.
