Manufacturing Systems  
Quiz 1 Spring 2009    NAME ___________ ___________
SHOW WORKING TO RECEIVE FULL CREDIT
a. What is the weight of the demand 3 periods in the past in an exponential smoothed average with a smoothing constant of 0.2? 
=alpha((1-alpha)^3)= .2*(1-.2)^3 = 0.1024
b. The demand for the new iGame, the multi-function game machine with built-in espresso maker, has been (in thousands) 102, 65, 132, 110 for weeks 1 to 4 this year respectively. Calculate the 3 week moving average forecast at week 4 for week 5 

= (65+132+110)/3 = 102.33
c. A forecast has errors of 1.2, 0.3, -.8, -.3, 1.1. The forecast error variance (from past data) is 0.81. Test, using a tracking signal, to see if the forecast is unbiased (use 3 s.d. confidence intervals and a smoothing constant of 0.2).  

Solution

Tracking signal range = +/- .55*3*sqrt(0.2) = +/- 0.7379

[image: image1.emf]Tracking Signal Range 0.737902
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0 0.000 0.720 0.000

1 1.2 0.240 0.816 0.294

2 0.3 0.252 0.713 0.354

3 -0.8 0.042 0.730 0.057

4 -0.3 -0.027 0.644 -0.041

5 1.1 0.199 0.735 0.270


Forecast is unbiased because tracking signal is within range

2. The quarterly sales of Budweiser NoTaste beer for the past 1 year are 107, 231, 303, 123 (millions). Using Winters method  (with all the exponential smoothing constants 0.3):

a. Calculate the initial parameters F(4) and c(1-4) using the approaches discussed in class and calculate the forecast for quarter 5, assuming that T(4) = 0  
b. Calculate the updated parameters F, T, and c for quarter 5 and the forecast for quarter 6, if demand in quarter 5  is 112. 
Solution


[image: image2.emf]P A(t) F(t) T(t) C(t) f(t)

1 107 0.560

2 231 1.209

3 303 1.586

4 123 191.000 0.000 0.644

5 112 193.678 0.803 0.566 107.000

6 235.210


3. Use exponential smoothing with trend (with both smoothing constants set to 0.2) to calculate a forecast for 1 period ahead for periods 1, 2 and 3.  Calculate the Mean Absolute Deviation for each forecast. Make sure that you show your working. 
	Month
	Demand
	Smoothed Estimate
	Smoothed Trend
	Forecast
	MAD

	0
	
	82
	0
	
	

	1
	93
	
	
	
	

	2
	77
	
	
	
	

	3
	102
	
	
	
	


Solution


[image: image3.emf]Demand sm. Est Sm. TrendForecast MAD

0 82 0

1 93 84.20 0.44 82.00 11

2 77 83.11 0.13 84.64 7.64

3 102 87.00 0.88 84.64 17.36
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		Tracking Signal Range						0.7379024326

		Period		Forecast Error		Smoothed Error		Smoothed Abs. Error		Tracking Signal

		0				0.000		0.720		0.000

		1		1.2		0.240		0.816		0.294

		2		0.3		0.252		0.713		0.354

		3		-0.8		0.042		0.730		0.057

		4		-0.3		-0.027		0.644		-0.041

		5		1.1		0.199		0.735		0.270

		2

		P		A(t)		F(t)		T(t)		C(t)		f(t)

		1		107						0.560

		2		231						1.209

		3		303						1.586

		4		123		191.000		0.000		0.644

		5		112		193.678		0.803		0.566		107.000

		6										235.210
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		Period		Forecast Error		Smoothed Error		Smoothed Abs. Error		Tracking Signal

		0				0.000		0.720		0.000

		1		1.2		0.240		0.816		0.294

		2		0.3		0.252		0.713		0.354

		3		-0.8		0.042		0.730		0.057

		4		-0.3		-0.027		0.644		-0.041

		5		1.1		0.199		0.735		0.270

		2

		P		A(t)		F(t)		T(t)		C(t)		f(t)

		1		107						0.560

		2		231						1.209

		3		303						1.586

		4		123		191.000		0.000		0.644

		5		112		193.678		0.803		0.566		107.000

		6										236.181

				Demand		sm. Est		Sm. Trend		Forecast		MAD

		0				82		0

		1		93		84.20		0.44		82.00		11

		2		77		83.11		0.13		84.64		7.64

		3		102		87.00		0.88		84.64		17.36
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		0				0.000		0.720		0.000

		1		1.2		0.240		0.816		0.294

		2		0.3		0.252		0.713		0.354

		3		-0.8		0.042		0.730		0.057

		4		-0.3		-0.027		0.644		-0.041

		5		1.1		0.199		0.735		0.270
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