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Problem 4.11
a. Exponential smoothening of 0.3
	Year 
	Registrations (‘000’)
	Forecast registrations (‘000’) using ES (alpha is 0.3)

	1
	4
	5

	2
	6
	4.7

	3
	4
	5.09

	4
	5
	4.76

	5
	10
	4.83

	6
	8
	6.38

	7
	7
	6.87

	8
	9
	6.91

	9
	12
	7.54

	10
	14
	8.87

	11
	15
	10.41


b. MAD and MSE
	Year 
	Registrations (‘000’)
	Forecast registrations (‘000’) using ES (alpha is 0.3)
	
Error
	
Absolute
(MAD)
	
Square 
(MSE)

	1
	4
	5
	-1.00
	1.00
	1.0

	2
	6
	4.7
	1.30
	1.30
	1.69

	3
	4
	5.09
	-1.09
	1.09
	1.1881

	4
	5
	4.76
	0.24
	0.24
	0.0576

	5
	10
	4.83
	5.17
	5.17
	26.7289

	6
	8
	6.38
	1.62
	1.62
	2.6244

	7
	7
	6.87
	0.13
	0.13
	0.0169

	8
	9
	6.91
	2.09
	2.09
	4.3681

	9
	12
	7.54
	4.46
	4.46
	19.8916

	10
	14
	8.87
	5.13
	5.13
	26.3169

	11
	15
	10.41
	4.59
	4.59
	21.0681

	
	
	
	
	2.44
	104.8676



Problem 4.13
a. Use exponential smoothing, first with a smoothing constant of .6 and then with one of .9, to develop forecasts for years 2 through 6.
	Year 
	A
	F1=Ft-1 + (At-1 –Ft-1)
	Ft
	(Error)

	1
	45
	41
	41
	4.0

	2
	50
	41.0 +0.6 (45-41)
	43.4
	6.6

	3
	52
	43.4 + 0.6 (50-43.4)
	47.4
	4.6

	4
	56
	47.4 + 0.6 (52-47.4)
	50.2
	5.8

	5
	58
	50.2 + 0.6 (56-50.2)
	53.7
	4.3

	6
	?
	53.7 + 0.6 (58-53.7)
	56.3
	25.3


MAD=25.3 divided by 5= 5.06
	Year 
	A
	F1=Ft-1 + (At-1 –Ft-1)
	Ft
	(Error)

	1
	45
	41
	41
	4.0

	2
	50
	41.0 +0.9 (45-41)
	44.6
	5.4

	3
	52
	44.6 + 0.9 (50-44.6)
	49.5
	2.5

	4
	56
	49.5 + 0.9 (52-49.5)
	51.8
	4.2

	5
	58
	51.8 + 0.9 (56-51.8)
	55.6
	2.4

	6
	55.6
	55.6+ 0.9 (58-55.6)
	57.8
	18.5


MAD= 18.5/5=3.7
b. Use 3 year moving average to forecast demand for years 4,5,6
	Year 
	A
	F1=Ft-1 + (At-1 –Ft-1)
	Error

	1
	45
	
	

	2
	50
	
	

	3
	52
	
	

	4
	56
	(45 + 50 + 52)/3=49
	7

	5
	58
	(50 + 52+ 56)/3=52.7
	5.3

	6
	?
	(52+56+58)/3=55.3
	12.3


MAD=12.3/2=6.2
c. Trend projection method to forecast demand in years 1-6
	Year (X)
	Demand (Y)
	X2
	XY

	1
	45
	1
	45

	2
	50
	4
	100

	3
	52
	9
	156

	4
	56
	16
	224

	5
	58
	25
	290

	Σ = 15
	Σ = 261
	Σ = 55
	Σ = 815




15 / 5 = 3		

261 / 5 = 52.2


=  = 3.2

= 52.2 – 3.2(3) = 42.6
Y = a + bX, ie Y = 42.6 + 3.2X
d. With MAD criterion
	Year (X)
	Demand
	Trend Projection
	Forecast(Y)
	| Error |

	1
	45
	Y = 42.6 + 3.2(1)
	45.8
	0.8

	2
	50
	Y = 42.6 + 3.2(2)
	49.0
	1.0

	3
	52
	Y = 42.6 + 3.2(3)
	52.2
	0.2

	4
	56
	Y = 42.6 + 3.2(4)
	55.4
	0.6

	5
	58
	Y = 42.6 + 3.2(5)
	58.6
	0.6

	6
	?
	Y = 42.6 + 3.2(6)
	61.8
	

	
	
	
	
	Σ = 3.2


 MAD = 3.2 / 5 = 0.64

Problem 4.15
[image: ]
	Year 
	sales
	3 year moving average
	Error
	MAD
	MSE

	1
	450
	
	
	
	

	2
	495
	
	
	
	

	3
	518
	
	
	
	

	4
	563
	(450 + 495 + 518)/3=487.7
	75.3
	75.3
	5670.09

	5
	584
	(495 + 518+ 563)/3=525.3
	58.7
	58.7
	3445.69

	6
	?
	(518+563+584)/3=555
	
	67
	4557.89


MAD= 134/2= 67
[bookmark: _GoBack]MSE=9115.78/2=9115.78
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