7Manufacturing Systems  
Quiz 1 Spring 2007    NAME ___________ ___________
SHOW WORKING TO RECEIVE FULL CREDIT
a. What is the weight of the demand 5 periods in the past in an exponential smoothed average with a smoothing constant of 0.3? (10)
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b. Use exponential smoothing with trend (with both smoothing constants set to 0.3) to calculate a forecast for 1 period ahead for periods 1, 2 and 3. Make sure that you show your working. (13)
	Month
	Demand
	Smoothed Estimate
	Smoothed Trend
	Forecast

	0
	
	50
	0
	

	1
	65
	
	
	

	2
	47
	
	
	

	3
	71
	
	
	


c. What are the resulting MAD and MSD? (10)
Solution


[image: image2.emf]1a 0.050421

1b  Demand sm. Est Sm. Trend Forecast Abs. ErrorError ^2

0 50 0

1 65 54.50 1.35 50.00 15.00 225.00

2 47 53.20 0.55 55.85 8.85 78.32

3 71 58.92 2.11 53.75 17.25 297.61

61.03

1c MAD 13.70

MSD 200.31


2. The quarterly sales of Bunnahabhain 34 year old Scotch single malt whisky for the past 1 year are 87, 54, 63, 203. Using Winters method  (with all the exponential smoothing constants 0.2):

a. Calculate the initial parameters F(4), T(4), and c(1-4) using the approaches discussed in class and calculate the forecast for quarter 6 (note this is a  forecast for 2 periods into the future)  (14)
b. Calculate the updated parameters F, T, and c for quarter 5 and the forecast for quarter 7, if demand in quarter 5  is 91. (14)
c. The tracking number discussed in class uses the smoothed forecast error. What would you expect several sequential values of the smoothed forecast error to be, given that the forecast is in control? (6)  Solution: see class notes
	P
	A(t)
	F(t)
	T(t)
	C(t)
	f(t)

	1
	87
	
	
	
	

	2
	54
	
	
	
	

	3
	63
	
	
	
	

	4
	203
	
	
	
	

	5
	91
	
	
	
	


Solution

[image: image3.emf]P A(t) F(t) T(t) C(t) f(t)

1 87 0.855

2 54 0.531

3 63 0.619

4 203 101.75 0 1.995

5 91 102.69 0.187 0.861

6 54

63.81


d. What are four main assumptions behind the derivation of the EOQ? Solution: see class notes
e. Items are consumed at a constant rate of 100 per month, cost $350, with an ordering cost of $575, a cost of capital of 15% per year and a warehouse cost of $1 per item per month. What is the EOQ?

f. What will be the additional cost (as a percentage) if orders are twice the EOQ?

g. The company decides to implement a  power-of-2  ordering policy with a minimum reorder interval of one month and all order cycles placed on a power-of-2 multiple of months (1, 2 , 4, … months) in order to share truck capacity with other items. What is the least cost reorder interval?  (16)
Solution:

[image: image4.emf]3b h =  12+0.15*350 = 64.5

EOQ 146

3c Cost ratio 1.25

3d Interval = 146/100 1.46months

This is above 1*sqrt2 so ordered at 2 month intervals
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