Chapter 15
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21. The historical demand of a spare part is given below:

July

1,000

August

1,200

September
   900

October
1,100

a.  Use a three period moving average to make a forecast for November

     (1,200 + 900 + 1,100)/3 = 3,200/3 = 1,067 (round up from 1,066.66)

b.  Make a forecast for November using a weighted moving average with weights of 0.4,
     0.3, 0.2, and 0.1.

     = 1,100(0.4) + 900(0.3) + 1,200(0.2) + 1,000(0.1)

     =    440 + 270 + 240 + 100

     = 1,050

c.  Make a forecast for November using single exponential smoothing with ( = 0.2 if the
     forecast for July was 1,100. 


Faug 
= Fjul + 0.2(Ajul - Fjul)



= 1,100 + 0.2(1,000 - 1,100)



= 1,100 - 20



= 1,080

Fsep 
= Faug + 0.2(Aaug - Faug)



= 1,080 + 0.2(1,200 - 1,080)



= 1,080 + 24



= 1,104

Foct 
= Fsep + 0.2(Asep - Fsep)



= 1,104 + 0.2(900 -1,104)



= 1,104 - 40.8



= 1,063.2

Fnov 
= Foct + 0.2(Aoct - Foct)



= 1,063.2 +  0.2(1,100 - 1,063.2)



= 1,063.2 + 7.36



= 1,070.56

d.
Calculate MAD, RSFE (running sum of forecast errors), and tracking signal for
            the forecasts for August, September, and October made by the exponential
            smoothing method.

Solution:

	Month
	Forecast 
	Actual Demand
	Actual

Deviation
	RSFE
	Absolute

Deviation

	August
	1,080
	1,200
	+120
	+120
	120

	September
	1,104
	   900
	 -204
	  - 84
	204

	October
	1,063.2
	1,100
	+36.8
	-47.2
	  36.8

	Total Absolute

Deviation
	
	
	
	
	360.8


Mean Absolute Deviation (MAD) = 360.8/3 = 120.27

Tracking signal = RSFE/MAD = -47.2/120.27 = -0.3924 MAD

22.  The weight of each year (t-1), (t-2), (t-3), (t-4) will be ¼ or 0.25.

The historical demand for a product is given below:

January
1,850

February
2,000

March

2,200

April

2,300

May

2,550

Use least squares regression analysis to make a forecast for June.  What will be the range of this forecast using two standard errors of estimate?

Let x = 1, 2, 3, 4, 5, represent the months from January to May.

Let y represent the corresponding demand.

	X
	Y
	x2
	y2
	xy

	1
	1,850
	 1
	 3,422,500
	 1,850

	2
	2,000
	 4
	 4,000,000
	 4,000

	3
	2,200
	 9
	 4,840,000
	 6,600

	4
	2,300
	16
	 5,290,000
	 9,200

	5
	2,550
	25
	 6,502,500
	12,750

	15
	10,900
	55
	24,055,000
	34,400


Average x = 15/5  Average y = 10,900/5

Average x = 3       Average y = 2,180

a and b in equation, Y = a + bx are determined as follows:

b = 


   = 24,400 - 5(3)(2,180)    = 24,400-32,700   = 170


  55 - 5(3)2                         10   

a = y - bx - 2,180

   = 2,180 - 170(3)

   = 2,180 = 510

   = 1,670

Therefore, Y = 1,670 +170x

Forecast for June is calculated at x = 6

Y = 1,670 + 170(6)

    = 1,670 + 1,020

    = 2,690

The standard error of estimate is calculated using the Syx formula from your test.  
Sxy = Square root of (24,055,000 – 1,670(10,900)-170(34,400) / (5-2)

       = 36.5

23.  
Quarter I 
= 1,780

Quarter II
=    872

Quarter III
= 1,407




Quarter IV 
=    961

24.  The first step is to determine the trend line

	1
	2
	3
	4
	5
	6
	7

	Quarter and Year
	Actual Demand
	SeasonalFactor
	Deseas-onalized Demand
	Period X
	XY
	X2

	I     06
	540
	1.883
	287
	1
	287
	1

	II    06
	70
	0.235
	298
	2
	596
	4

	III   06
	110
	0.387
	284
	3
	852
	9

	IV  06
	443
	1.495
	296
	4
	1,184
	16

	I    07
	590
	1.883
	313
	5
	1,565
	25

	II   07
	72
	0.235
	306
	6
	1,836
	36

	III  07
	126
	0.387
	325
	7
	2,275
	49

	IV  07
	460
	1.495
	308
	8
	2,464
	64

	I    08
	649
	1.883
	345
	9
	3,105
	81

	II   08
	82
	0.235
	340
	10
	3,400
	100

	III  08
	130
	0.387
	336
	11
	3,696
	121

	IV  08
	510
	1.495
	341
	12
	4,092
	144

	Total
	3,780
	
	
	78
	25,352
	650

	Average
	315
	
	
	6.5
	
	


Periodic Average for 2006, 07, and 08:

(540 + 590 + 649)/3 = 593

( 70 +    72  +  80)/3 =   74

(110 + 126 + 130)/3 = 122

(443 + 460 + 510)/3 = 471

Seasonal Factor = Periodic Average/ Average of Periodic Average.

Deseasonalized Demand = Actual Demand / Seasonal Factor Average.

Least Squares Estimate

b = (xy-nxy/(x2 - nx2  = 25,352 - 12(6.5)(315) / 650 - 12(6.5)2 = 5.47

a = y - bx

   = 315 - 5.47(6.5)

   = 315 - 35.88 = 279.46

Trend equation: Y = 279.46 + 5.47X

Forecasts 

Quarter
Trend (from Equation

Seasonal
Forecast = 


and Year
Y = 279.46 + 5.47*X)

Factor

Trend x Seasonal Factor

I  
09
350.88 (for X = 13)

1.883

660

II
09
356.40 (for X = 14) 

0.235

 84

III
09
361.92 (for X = 15)

0.387

140

IV
09
366.98 (for X = 16)

1.495

549
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