Chapter 10
Resource Planning


Chapter 10
Demand Forecasting: Building the Founcation for Resource Plannning

Answers to Odd-Numbered End-of-Chapter Problems
1.
Y 
=  
11.5441+ 19.6324 (5) =

 
=
110 books

3.

Y  
=
1850.91 - 5.08 (220)


=
733.31

5. 93

7.
3-week weighted moving average = 134.5
6-week weighted moving average = 136.55

The 6-week weights place weight on earlier periods and different weights on the most recent periods, resulting in a different forecast.

9.

	Smoothing constant
	0.25

	Actual demand for most recent period
	850

	Forecast for most recent period
	782

	F =
	799


11. 

alpha = .1

	Smoothing constant
	0.1

	Actual demand for most recent period
	5015

	Forecast for most recent period
	5125

	F =
	5114


alpha= .4

	Smoothing constant
	0.4

	Actual demand for most recent period
	5015

	Forecast for most recent period
	5125

	F =
	5081


13.

	Period
	Demand
	Forecast
	alpha=
	0.3

	1
	36
	32
	
	

	2
	48
	33.2
	
	

	3
	31
	37.64
	
	

	4
	25
	35.648
	
	

	5
	39
	32.4536
	
	


15.

	Week
	Demand (A)
	F
	T
	FITt

	1
	144
	144
	2
	144

	2
	154
	146.8
	2
	146

	3
	146
	148.52
	2.72
	148.8

	4
	158
	151.92
	2.47
	151.24

	5
	150
	153.95
	3.08
	154.38

	6
	158
	157.12
	2.68
	157.02

	7
	156
	159.42
	2.77
	159.80

	8
	164
	162.37
	2.43
	162.19
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17.

	Week
	Demand
	Ft
	Tt
	FITt

	(t)
	A
	F
	 
	 

	1
	248
	244.00
	4.00
	240.00

	2
	256
	252.00
	5.20
	248.00

	3
	266
	261.60
	6.40
	257.20

	4
	261
	264.50
	7.72
	268.00

	5
	269
	270.61
	6.67
	272.22

	6
	272
	274.64
	6.19
	277.28

	7
	273
	276.91
	5.40
	280.83

	8
	281
	281.65
	4.22
	282.31

	9
	 
	142.94
	4.02
	285.88


19.

	SUMMARY OUTPUT
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	
	
	

	Multiple R
	0.98467
	
	
	
	
	
	
	

	R Square
	0.969574
	
	
	
	
	
	
	

	Adjusted R Square
	0.966532
	
	
	
	
	
	
	

	Standard Error
	12.05087
	
	
	
	
	
	
	

	Observations
	12
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	
	
	

	Regression
	1
	46278.02
	46278.02
	318.6677
	6.5E-09
	
	
	

	Residual
	10
	1452.234
	145.2234
	
	
	
	
	

	Total
	11
	47730.25
	 
	 
	 
	
	
	

	
	
	
	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%
	Lower 95.0%
	Upper 95.0%

	Intercept
	3450.318
	7.416797
	465.2033
	5.18E-23
	3433.793
	3466.844
	3433.793
	3466.844

	X Variable 1
	17.98951
	1.007744
	17.85127
	6.5E-09
	15.74412
	20.2349
	15.74412
	20.2349

	
	
	
	
	
	
	
	
	


Y = 3450.318 + 17.98951 x

	13
	14
	15

	3684.182
	3702.171
	3720.161


21.

	Y = 131.5326 + 3.537391 x

	
	
	

	Month
	
	

	25
	219.9674
	

	26
	223.5048
	

	27
	227.0422
	


23.

	Day
	Week 1
	Week 2
	Week 3
	Week 4
	Daily Avg.
	Seasonal Index

	Sunday
	945
	968
	924
	957
	948.5
	1.33

	Monday
	675
	642
	634
	661
	653
	0.91

	Tuesday
	624
	687
	698
	614
	655.75
	0.92

	Wednesday
	648
	683
	619
	664
	653.5
	0.91

	Thursday
	689
	621
	634
	661
	651.25
	0.91

	Friday
	701
	698
	687
	723
	702.25
	0.98

	Saturday
	754
	731
	768
	722
	743.75
	1.04

	
	 
	Overall Avg Demand=


	715.43
	
	


	Day
	Seasonal Index
	Avg Demand
	Forecast

	Sunday
	1.33
	800
	1064

	Monday
	0.91
	800
	728

	Tuesday
	0.92
	800
	736

	Wednesday
	0.91
	800
	728

	Thursday
	0.91
	800
	728

	Friday
	0.98
	800
	784

	Saturday
	1.04
	800
	832


25.

	Day
	Week 1
	Week 2
	Week 3
	Week 4
	Average
	Seasonal Index

	Monday
	126
	132
	118
	104
	120
	0.94

	Tuesday
	121
	117
	126
	134
	124.5
	0.97

	Wednesday
	104
	101
	97
	109
	102.75
	0.80

	Thursday
	109
	87
	111
	104
	102.75
	0.80

	Friday
	187
	189
	198
	183
	189.25
	1.48

	
	 
	Overall Avg Demand
	 
	127.85
	
	

	
	
	
	
	
	
	

	Day
	Seasonal Index
	Avg Demand
	Forecast
	
	
	

	Monday
	0.94
	127.85
	120.179
	
	
	

	Tuesday
	0.97
	127.85
	124.0145
	
	
	

	Wednesday
	0.8
	127.85
	102.28
	
	
	

	Thursday
	0.8
	127.85
	102.28
	
	
	

	Friday
	1.48
	127.85
	189.218
	
	
	

	
	
	
	
	
	
	

	Day
	Demand
	Forecast
	Error
	
	
	

	Monday
	143
	120.179
	22.821
	
	
	

	Tuesday
	134
	124.0145
	9.9855
	
	MFE =
	12.4057

	Wednesday
	124
	102.28
	21.72
	
	
	

	Thursday
	101
	102.28
	-1.28
	
	
	

	Friday
	198
	189.218
	8.782
	
	
	


27.

	
	Season
	Period
	Demand
	Seasonal Index
	Avg Seasonal Index
	Deseasonalized Data
	
	
	

	
	Jan
	1
	$64,976.00
	1.53
	1.57
	$41,276.61
	
	
	

	
	Feb
	2
	$26,567.00
	0.63
	0.62
	$43,096.64
	
	
	

	
	March
	3
	$16,314.00
	0.39
	0.40
	$40,388.25
	
	
	

	
	April
	4
	$9,007.00
	0.21
	0.28
	$32,413.78
	
	
	

	
	May
	5
	$14,599.00
	0.34
	0.35
	$42,065.35
	
	
	

	
	June
	6
	$11,092.00
	0.26
	0.30
	$37,086.40
	
	
	

	
	July
	7
	$18,377.00
	0.43
	0.43
	$43,204.25
	
	
	

	
	Aug
	8
	$32,789.00
	0.77
	0.94
	$34,890.01
	
	
	

	
	Sept
	9
	$75,312.00
	1.78
	1.76
	$42,800.26
	
	
	

	
	Oct
	10
	$68,980.00
	1.63
	1.65
	$41,698.61
	
	
	

	
	Nov
	11
	$72,134.00
	1.70
	1.74
	$41,339.05
	
	
	

	
	Dec
	12
	$81,613.00
	1.93
	1.96
	$41,692.34
	
	
	

	
	Jan
	13
	$68,321.00
	1.61
	1.57
	$43,516.56
	
	
	

	
	Feb
	14
	$25,633.00
	0.61
	0.62
	$41,343.55
	
	
	

	
	March
	15
	$17,890.00
	0.42
	0.40
	$44,725.00
	
	
	

	
	April
	16
	$14,523.00
	0.34
	0.28
	$51,867.86
	
	
	

	
	May
	17
	$14,789.00
	0.35
	0.35
	$42,254.29
	
	
	

	
	June
	18
	$14,234.00
	0.34
	0.30
	$47,446.67
	
	
	

	
	July
	19
	$17,641.00
	0.42
	0.43
	$41,025.58
	
	
	

	
	Aug
	20
	$46,790.00
	1.11
	0.94
	$49,776.60
	
	
	

	
	Sept
	21
	$73,689.00
	1.74
	1.76
	$41,868.75
	
	
	

	
	Oct
	22
	$71,099.00
	1.68
	1.65
	$43,090.30
	
	
	

	
	Nov
	23
	$75,624.00
	1.79
	1.74
	$43,462.07
	
	
	

	
	Dec
	24
	$84,145.00
	1.99
	1.96
	$42,931.12
	
	
	

	
	
	Avg Demand
	$42,339.08
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	SUMMARY OUTPUT
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	
	
	
	

	Multiple R
	0.22
	
	
	
	
	
	
	
	

	R Square
	0.05
	
	
	
	
	
	
	
	

	Adjusted R Square
	0.00
	
	
	
	
	
	
	
	

	Standard Error
	5133.78
	
	
	
	
	
	
	
	

	Observations
	24
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	
	
	
	

	Regression
	1
	28202063
	28202063.25
	1.07
	0.31
	
	
	
	

	Residual
	22
	579826403
	26355745.6
	
	
	
	
	
	

	Total
	23
	608028466
	 
	 
	 
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%
	Lower 95.0%
	Upper 95.0%
	

	Intercept
	39712.92
	2163.12
	18.36
	0.00
	35226.87
	44198.97
	35226.87
	44198.97
	

	X Variable 1
	156.60
	151.39
	1.03
	0.31
	-157.36
	470.56
	-157.36
	470.56
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	Y=39712.92 + 156.6t 
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	Forecast
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	Season
	Period
	Seasonal Index
	Forecast
	
	
	
	
	

	
	Jan
	25
	1.57
	 $    68,495.83 
	
	
	
	
	

	
	Feb
	26
	0.62
	 $    27,146.40 
	
	
	
	
	

	
	March
	27
	0.40
	 $    17,576.45 
	
	
	
	
	

	
	April
	28
	0.28
	 $    12,347.36 
	
	
	
	
	

	
	May
	29
	0.35
	 $    15,489.01 
	
	
	
	
	

	
	June
	30
	0.30
	 $    13,323.28 
	
	
	
	
	

	
	July
	31
	0.43
	 $    19,164.03 
	
	
	
	
	

	
	Aug
	32
	0.94
	 $    42,040.67 
	
	
	
	
	

	
	Sept
	33
	1.76
	 $    78,990.07 
	
	
	
	
	

	
	Oct
	34
	1.65
	 $    74,311.58 
	
	
	
	
	

	
	Nov
	35
	1.74
	 $    78,637.42 
	
	
	
	
	

	
	Dec
	36
	1.96
	 $    88,887.02 
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


29.
a.
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b. 

	Q1
	1.324675

	Q2
	1.006494

	Q3
	0.775974

	Q4
	0.892857


c. 

	
	
	
	Seasonal
	
	Deseas.

	Quarter
	Period
	Demand
	Index
	Period
	Demand

	Q1
	1
	125
	1.324675
	1
	94.36275

	Q2
	2
	90
	1.006494
	2
	89.41935

	Q3
	3
	70
	0.775974
	3
	90.20921

	Q4
	4
	82
	0.892857
	4
	91.84

	Q1
	5
	136
	1.324675
	5
	102.6667

	Q2
	6
	107
	1.006494
	6
	106.3097

	Q3
	7
	80
	0.775974
	7
	103.0962

	Q4
	8
	92
	0.892857
	8
	103.04

	Q1
	9
	147
	1.324675
	9
	110.9706

	Q2
	10
	113
	1.006494
	10
	112.271

	Q3
	11
	89
	0.775974
	11
	114.6946

	Q4
	12
	101
	0.892857
	12
	113.12

	quarterly average=
	102.6667
	
	
	


	SUMMARY OUTPUT
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	
	
	

	Multiple R
	0.927059
	
	
	
	
	
	
	

	R Square
	0.859438
	
	
	
	
	
	
	

	Adjusted R Square
	0.845382
	
	
	
	
	
	
	

	Standard Error
	3.645732
	
	
	
	
	
	
	

	Observations
	12
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	
	
	

	Regression
	1
	812.6734
	812.6734
	61.14298
	1.44E-05
	
	
	

	Residual
	10
	132.9136
	13.29136
	
	
	
	
	

	Total
	11
	945.587
	 
	 
	 
	
	
	

	
	
	
	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%
	Lower 95.0%
	Upper 95.0%

	Intercept
	87.17125
	2.243793
	38.84995
	3.05E-12
	82.17176
	92.17073
	82.17176
	92.17073

	X Variable 1
	2.383911
	0.304871
	7.819398
	1.44E-05
	1.704615
	3.063207
	1.704615
	3.063207



c.


	Quarter
	Period
	Trend
	SI
	Forecast

	Q1
	13
	118.1621
	1.324675
	156.5264

	Q2
	14
	120.546
	1.006494
	121.3288

	Q3
	15
	122.9299
	0.775974
	95.39042

	Q4
	16
	125.3138
	0.892857
	111.8873


31.

2-week moving average

	Period
	Demand
	Forecast
	Error
	Abs Error
	MAD

	Week 1
	189
	 
	 
	 
	 

	Week 2
	174
	 
	 
	 
	 

	Week 3
	186
	181.5
	4.5
	4.5
	4.5

	Week 4
	193
	180
	13
	13
	8.75

	Week 5
	191
	189.5
	1.5
	1.5
	6.33

	Week 6
	187
	192
	-5
	5
	6.00


Simple Exponential Smoothing, alpha=.2

	Period
	Demand
	Forecast
	Error
	Abs Error
	MAD

	Week 1
	189
	 
	 
	 
	 

	Week 2
	174
	175
	 
	 
	 

	Week 3
	186
	174.8
	11.2
	11.2
	11.2

	Week 4
	193
	177.04
	15.96
	15.96
	13.58

	Week 5
	191
	180.23
	10.77
	10.77
	12.64

	Week 6
	187
	182.39
	4.61
	4.61
	12.175


33.

	Alpha=.1
	
	
	
	
	
	
	


	Period
	Demand
	Simple Exponential Smoothing Forecast
	Error
	Squared Error
	
	
	

	1
	289
	 
	 
	 
	
	
	

	2
	296
	285
	11
	121
	
	
	

	3
	354
	286.1
	67.9
	4610.41
	
	
	

	4
	287
	292.89
	-5.89
	34.6921
	
	MSE
	943.65

	5
	301
	292.30
	8.70
	75.67
	
	
	

	6
	281
	293.17
	-12.17
	148.13
	
	
	

	7
	294
	291.95
	2.05
	4.19
	
	
	

	8
	318
	292.16
	25.84
	667.79
	
	
	

	Alpha=.4
	
	
	
	
	
	
	

	Period
	Demand
	Simple Exponential Smoothing Forecast
	Error
	Squared Error
	
	
	

	1
	289
	 
	 
	 
	
	
	

	2
	296
	285
	11
	121
	
	
	

	3
	354
	289.4
	64.6
	4173.16
	
	
	

	4
	287
	315.24
	-28.24
	797.4976
	
	MSE
	1024.73

	5
	301
	303.94
	-2.94
	8.67
	
	
	

	6
	281
	302.77
	-21.77
	473.78
	
	
	

	7
	294
	294.06
	-0.06
	0.00
	
	
	

	8
	318
	294.04
	23.96
	574.28
	
	
	


35.

	Year
	Actual
	Expected
	Error
	
	
	

	1985
	67
	65
	2
	
	
	

	1986
	68
	65
	3
	
	
	

	1987
	71
	65
	6
	
	
	

	1988
	73
	65
	8
	
	RFSE =
	18

	1989
	63
	65
	-2
	
	
	

	1990
	61
	65
	-4
	
	
	

	1991
	62
	65
	-3
	
	
	

	1992
	64
	65
	-1
	
	
	

	1993
	68
	65
	3
	
	
	

	1994
	71
	65
	6
	
	
	


37.

	Month
	$ Spent
	Forecast
	Error
	Abs Error
	
	

	Jan
	$3,456.00
	$3,800.00
	-$344.00
	344
	
	

	Feb
	$600.00
	$500.00
	$100.00
	100
	
	

	March
	$700.00
	$500.00
	$200.00
	200
	MAD =
	168.42

	April
	$430.00
	$500.00
	-$70.00
	70
	
	

	May
	$530.00
	$500.00
	$30.00
	30
	
	

	June
	$480.00
	$500.00
	-$20.00
	20
	RSFE =
	$927.00

	July
	$494.00
	$500.00
	-$6.00
	6
	
	

	Aug
	$1,137.00
	$500.00
	$637.00
	637
	
	

	Sept
	$415.00
	$500.00
	-$85.00
	85
	
	

	Oct
	$478.00
	$500.00
	-$22.00
	22
	
	

	Nov
	$784.00
	$500.00
	$284.00
	284
	
	

	Dec
	$723.00
	$500.00
	$223.00
	223
	
	

	
	
	
	
	
	
	


39.
	
	
	
	
	
	

	Week
	Demand
	Forecast
	error
	abs err
	% err

	1
	980
	1010
	-30
	30
	0.030612

	2
	1030
	1058
	-28
	28
	0.027184

	3
	1008
	1021
	-13
	13
	0.012897

	4
	936
	967
	-31
	31
	0.03312

	5
	972
	917
	55
	55
	0.056584

	6
	1112
	1092
	20
	20
	0.017986

	
	
	
	
	mean %err
	0.029731


41.

	Day
	Demand
	Forecast
	error
	abs err
	% err

	Monday
	34
	35
	-1
	1
	0.029412

	Tuesday
	48
	33
	15
	15
	0.3125

	Wednesday
	54
	41
	13
	13
	0.240741

	Thursday
	42
	40
	2
	2
	0.047619

	Friday
	23
	36
	-13
	13
	0.565217

	
	
	
	
	
	0.239098

	Day
	Demand
	Forecast
	
	
	

	Monday
	34
	35
	
	
	

	Tuesday
	48
	33
	
	
	

	Wednesday
	54
	41
	
	
	

	Thursday
	42
	40
	
	
	

	Friday
	23
	36
	
	
	


43.

	Week
	Forecast
	Demand
	Error
	RSFE
	Abs Err
	MAD
	TS

	1
	9
	10
	1
	1
	1
	1
	1

	2
	9
	11
	2
	3
	3
	15
	0.2

	3
	9
	13
	4
	7
	7
	14.57895
	0.480144

	4
	9
	6
	-3
	4
	4
	14.05
	0.284698

	5
	9
	5
	-4
	0
	0
	13.38095
	0

	6
	9
	9
	0
	0
	0
	12.77273
	0

	7
	9
	11
	2
	2
	2
	12.30435
	0.162544

	8
	9
	6
	-3
	-1
	1
	11.83333
	-0.08451

	9
	9
	12
	3
	2
	2
	11.44
	0.174825

	10
	9
	14
	5
	7
	7
	11.26923
	0.62116

	11
	9
	8
	-1
	6
	6
	11.07407
	0.541806

	12
	9
	7
	-2
	4
	4
	10.82143
	0.369637
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