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tv sales |forecast

month abserror

1 30

2 32 30 2 2

3 30 32 -2 2

4 39 30 9 9

5 33) 39 -6 6

6 34 33 1 1

7 34 34 0 0

8 38 34 4 4

L 9 36 38 -2 2

10 39 36 3 3

1" 30 39 -9 9

12 36 30 6 6

13 38 36 2 2

14 30 38 -8 8

15 35 30 5 5

16 30 35 -5 5

17 34 30 4 4

18 40 34 6 6

19 36 40 -4 A

20 32 36 -4 4

- 21 40 32 8 8

22 36 40 -4 4

23 40 36 4 4

24 34 40 -6 6

34

total 104

mad 4.521739

v
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tv sales

naive method
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1 2 3 4 5 6 7 8 9 10 111 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

month



month tv sales moving average calculation for tv sales

month1 | 30 tv moving error jabserror

month 2 ;| 32 30

month 3 30 32|

month4 A | 39 30 N

morth 5 | 33 39] 30.66666667| 8.333333! 8333333
month6 | 34| 33} 33.66666667| -0.66667| 0.666667
month 7 34 34 34 0 0
month 8 3s 34| 35.33333333] -1.33333| 1.333333
month® | 36 . 38| 33.66666667| 4.333333| 4.333333
month 10 | 39 36| 35.33333333| 0.666667) 0.666667
month 11 30] 39 36 3 3
month 12 | 36 30| 37.66666667| -7.66667, 7.666667
momh_ »_13__ o 3 § - L 36 35 1 1
month14 | 30| ) | 35 3 3
month 15~ 35 30| 34.56666667| -4.66667| 4.666667
month16 | 30| 35| 34,66666667] 0.333333] 0.333333
month 17 34 30| 34.33333333| -4.33333| 4.333333
month 18 | 40 34 31.66666667| 2.333333| 2.333333
month 19 | 36 40 33 7 7
month20 | 32| ] 36| 34.66666667| 1.333333| 1.333333
month21 { 40| | T 32| 36.66666667| -466667| 4666667
month 22 | 36 40 36 4 4
month 23 40 38 36 0 0
month 24 34 40 36 4 4
month 25 34| 38.66666667| -4.66667| 4.666667
morth 26 36.66666667 |mad 3.206349
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ty sales

~ v 3month moving averges

ﬁm__;:ﬁm_j

| ~3= moving [

9 10 11 12- 13 44 15 18 17 18 18 20 21 22 23 24

month



data for tv sales

simple exponential imsthod for v sales

manth iv sales |smoothed level | forecast rror | ebserror | alpha

32} 0.1
B 1 <) L X 32 2 2|
- 2 32| 31,82 31.8 0.2 0.2
o 3 ] 30! e8| 3182 -1.82 1.82
o 4 T390 0323742| 31638] 7362 7.362
5|l 33 3243678| 323742)  06258) 06258
e 34 32593102| 3243678, 1.56322| 1.66322
7 34)  327337918( 32.5931) 1.406898| 1.406898
i} 8 38| 33.26041262| 3273379, 5266208/ 5.266208
9 36|  33.53437136] 33.26041| 2.739587; 2739587
- 10 - 39 34.08093422| 33,53437| 5465629 5.465629
- 11 30 33.6728408| 34.08093| -4.08093| 4.080934
12 36|  33.90555672| 33.67284! 2.327169! 2327159
] 13 38| 34.31500105| 33.90556( 4.094443! 4.094443
) 14 30|  33.8B3IS0084| 343150 -4.315] 4.315001
15 35] 3399516065, 33,8835 1116489 1.116499
18] I 30| 3359563576| 33.99515] -3.99515] 3.995151
o 17 34{ 33.63607219] 3359564] 0.404364] 0.404364
e | 40| T 34.272464971 3363607 6.363928] 6,363928
- 19 36| 34.44521847| 34.27245| 1.727535] 1.727535
I 32} 3420069G62| 34.44522| -2.44522] 2.445218
21 40| 3478062898 34.2007| 5799303| 5799303
CTTUTTTaEY T UR6| |, 3480256427 | 34.76063| 1.219373] 1.219373
B 40| 3541230784 34.90256] 5.097436] 5.007436
4 1 34) 3527107706 3541231| -1.41231] 1412308
- ' 35.27108|mad 3035333
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tv sales

simple exponential smothing method

m —I3—tv sales
i —d—forecast
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The following procedure is recommended to calculate th naive
forecasting and forecast error using Ixcel spreadsheet :

(Forecast) C3 .. C26 = Select the range of cells (B2:B25) to be

( leil ) D3

{ le;]) D4.. D25

(lel)E3

(le]) E4..E25

(Total ( le;| ) E27

(MAD) B28

i

copied/ choose Edit Copy command from
the menu bar/ select the cells (C3:C26) where
the duplicate should appear/choose Edit

Paste command to paste and retain the copy
in memory'. '

B3-C3 (subtraction) .

Sclect cell D3/move the mouse. Pointer over

cell D3, The pointer changes to an
arrow/drag the pointer and the gray outline
of the selection to cells D4:D25.

ABS (D3).
ABS ( absolute value) is a built-in function

that is typed in the formula bar ( which is
below the menu bar ).

Select cell E3/move the mouse pointer over

cell E3. The pointer changes to an
arrow/drag the pointer and the gray outline
of the selection to cells E4:E25.

SUM (E3:E25).
SUM is a buiit-in function that is typed in the

formula bar.

E27/23.

L]



Moving Averages on_a Spreadsheet . It is simple to
implement the moving-average method in Excel . The AVERAGE
function can be used to generate the moving averages, and then the
ABS (absolute value) function can be used to generate the MAD. -

L Data. The original data are listed in columns A-D. For

convenience, copy the TV sales data in B3:B26 to the range
F3:F26. | :

2. Forecasts ( moving averages) . Enter the first moving
average in cell G6 with the formula. '

=  AVERAGE (F3:F5)

This is the average of the sales in the first three months, so it is
a forecast of sales in month 4. Therefore, we place it next to
sales in month 4. Copy this formula to the range G7:G27. Note
that the value in cell G27 is a forecast for month 25. The first
month for which we have not yet observed sales.

3. Forecast errors. Calculate the forecast error in month 4 in
cell H6 with the formula

= F6-G6

and then calculate the absolute error in cell 16 with the formula

ABS (H6)
Then copy these formulas in H6:16 to the range H7:126.
4. MAD. Calculate the MAD in cell 127 with the formula

=  AVERAGE (16:126).

<™



Simple Exponential Smoothing on a Spreadsheet .

1. Initialization. Starting from the original , copy the TV sales
data in the range B2:B26 to the range F2:F26. To make room for
the starting value L , insert a blank row below row 2. This will be

the “month0” row.

2. Smoothing constant. Enter a value for the smoothing
constant a such as 0.10 in cell K3. ‘

3. Smoothing levels. Enter the value 32 ( the assumed month 0
sales value) in cell G3. Then to implement the basic exponential
smoothing equation, enter the formula

= $k$3*F4+ (1-$ K $3)*G3
in cell G4 and Copy it to the range G5:G27.

4. Forecasts. The forecasts are just the smoothed levels “shifted”
by one month. So enter the formula

= G3

in cell H4 and copy it to the range H5:28. Notice that cell H28
contains the forecast for a “future’ month, month 25.

5. Forecast errors. Calculate the forecast errors (actual minus

forecast) in column I and the absolute errors and the MAD in
column J in the usual way .
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tv sales |forecast

month abserror

1 30

2 32 30 2 2

3 30 32 -2 2

4 39 30 9 9

5 33) 39 -6 6

6 34 33 1 1

7 34 34 0 0

8 38 34 4 4

L 9 36 38 -2 2

10 39 36 3 3

1" 30 39 -9 9

12 36 30 6 6

13 38 36 2 2

14 30 38 -8 8

15 35 30 5 5

16 30 35 -5 5

17 34 30 4 4

18 40 34 6 6

19 36 40 -4 A

20 32 36 -4 4

- 21 40 32 8 8

22 36 40 -4 4

23 40 36 4 4

24 34 40 -6 6

34

total 104

mad 4.521739
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tv sales

naive method

—fr—ty
_—x—-—fc

1 2 3 4 5 6 7 8 9 10 111 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

month



month tv sales moving average calculation for tv sales

month1 | 30 tv moving error jabserror

month 2 ;| 32 30

month 3 30 32|

month4 A | 39 30 N

morth 5 | 33 39] 30.66666667| 8.333333! 8333333
month6 | 34| 33} 33.66666667| -0.66667| 0.666667
month 7 34 34 34 0 0
month 8 3s 34| 35.33333333] -1.33333| 1.333333
month® | 36 . 38| 33.66666667| 4.333333| 4.333333
month 10 | 39 36| 35.33333333| 0.666667) 0.666667
month 11 30] 39 36 3 3
month 12 | 36 30| 37.66666667| -7.66667, 7.666667
momh_ »_13__ o 3 § - L 36 35 1 1
month14 | 30| ) | 35 3 3
month 15~ 35 30| 34.56666667| -4.66667| 4.666667
month16 | 30| 35| 34,66666667] 0.333333] 0.333333
month 17 34 30| 34.33333333| -4.33333| 4.333333
month 18 | 40 34 31.66666667| 2.333333| 2.333333
month 19 | 36 40 33 7 7
month20 | 32| ] 36| 34.66666667| 1.333333| 1.333333
month21 { 40| | T 32| 36.66666667| -466667| 4666667
month 22 | 36 40 36 4 4
month 23 40 38 36 0 0
month 24 34 40 36 4 4
month 25 34| 38.66666667| -4.66667| 4.666667
morth 26 36.66666667 |mad 3.206349
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ty sales

~ v 3month moving averges

ﬁm__;:ﬁm_j

| ~3= moving [

9 10 11 12- 13 44 15 18 17 18 18 20 21 22 23 24

month



data for tv sales

simple exponential imsthod for v sales

manth iv sales |smoothed level | forecast rror | ebserror | alpha

32} 0.1
B 1 <) L X 32 2 2|
- 2 32| 31,82 31.8 0.2 0.2
o 3 ] 30! e8| 3182 -1.82 1.82
o 4 T390 0323742| 31638] 7362 7.362
5|l 33 3243678| 323742)  06258) 06258
e 34 32593102| 3243678, 1.56322| 1.66322
7 34)  327337918( 32.5931) 1.406898| 1.406898
i} 8 38| 33.26041262| 3273379, 5266208/ 5.266208
9 36|  33.53437136] 33.26041| 2.739587; 2739587
- 10 - 39 34.08093422| 33,53437| 5465629 5.465629
- 11 30 33.6728408| 34.08093| -4.08093| 4.080934
12 36|  33.90555672| 33.67284! 2.327169! 2327159
] 13 38| 34.31500105| 33.90556( 4.094443! 4.094443
) 14 30|  33.8B3IS0084| 343150 -4.315] 4.315001
15 35] 3399516065, 33,8835 1116489 1.116499
18] I 30| 3359563576| 33.99515] -3.99515] 3.995151
o 17 34{ 33.63607219] 3359564] 0.404364] 0.404364
e | 40| T 34.272464971 3363607 6.363928] 6,363928
- 19 36| 34.44521847| 34.27245| 1.727535] 1.727535
I 32} 3420069G62| 34.44522| -2.44522] 2.445218
21 40| 3478062898 34.2007| 5799303| 5799303
CTTUTTTaEY T UR6| |, 3480256427 | 34.76063| 1.219373] 1.219373
B 40| 3541230784 34.90256] 5.097436] 5.007436
4 1 34) 3527107706 3541231| -1.41231] 1412308
- ' 35.27108|mad 3035333

YA




tv sales

simple exponential smothing method

E—m-tv sales I

i —A—forecast;

b4



S ey e g2y o) e gl o QALY OB LYY s o lida g g
Jig & 8 L2l (g e o S e o Jadsy. (unbiased) 80udl p SULI b
el (o S gl Al Al ) 42 \od dogd y dipudat A g I,Iam,;dsﬁﬁjiu;h

AU gt B BB L) pited) el S

ARthiall B ol Lo gla Ay skl
Mean absolute Deviation
£y0VY A di dd BN -3

(Naive method)

bt 8 el s b Y

\‘)" » .
{Moving average method)
i) oY) dpgadd Ay o ¥
Y A4 (Simple Exponential smoothing method)

!
!
1

S ) Y= gt Jolao o iy a1 o) B b OF ) 0 ey

d 0 il Juabl o s (038 @ 0 )Y Rl o By gt Jatd MAD e ol ¢

Joy 1ia g dad J0 A 1t old (MAD) dad CilS7 Lo L 1 Lbldt alisisay )
.Mi;ﬂ\vj)\oﬁgﬁ}shﬂ!gﬁlhj!MU‘@@MH&&MM‘@JGB
- AL BN G ) iy fussll EXCEL  gotliys Slslost goell 846

FU TR
AW PU L MNP RER Y
Cataed) ety A JuoShadt pldsiealy Gt LRT Y
JoneST g 5 Sl s st Lol Blaayy gy SOW) ) plsiesl 441 Y
ot g g1 S g Ut 4 g |l i 1 oSl Gl 348 0la &
g osedt Dlodeay Lt o Tl i &Y Lol S e 1B a8 LIS 7 3ladl
A gty Bt gt




ool B ey ehiadl gl y B B Lttt (B e Raandy B e B o Aol LY
MAD Gl fodl @ U G B @iqu ( gl g.»‘\_}l
D Chae B Ll
Dig B g AT b e by
At g Gt 3t 8 A5 pS0YY J gt et JU2 G g pti Oty gy Pl LY
L e 8 Bl Rty Jiad gl oot it
oboally bt & g bl WS B LBl gyl ey e uST LY

Gyt Jota B Gy gl p g0 668 01 Sl 3 Bl 2111 0 yeS” Ao
oA BV g g o sl WPl A8y bkt 5 o wiio) C oldeall
VT LIS P Y \CRPP NP TR TN VR 3
i Ga S g S5y iy g Al Al g 3 BPL o B o Laadl LY
vgle gl Gt gl s Akl Gl plisi) e g (0 Bl QYU
iy Gt Llony ol g Colorlmd (15 o glaall 8008 1g) e Josdl 8
- et Ades o) 5N 0 gt n BeAB oda OF oo ddderd)

A



d ) aa) jall

s bl s 3 el Lol BN S gl g guas Wl )
I ety — e sdalt — Datal) By U — Bur Dl  dplnad) Ol
| LY AT

— b g e g b oy cosbasdt gl Y1l oY1 i WSt jlal e Y
CVRAN gty — el sl — sl & g2

CHCRTERY WS, [ FPWEF TICNPUS R RVS L o0 NI RCHIM BRI VR NP VI
. A St gas — (VWA o3y dr

T 3ledly H‘,}L_%‘ys_c;u__e,g\jo\;jﬂww&\p\;‘5_4),.&3\;;4,; K
' C 199 ¢ AL A yaald il — o\dadl

e et el — Byl ST — W ey Jadad 0 B8 i e 00 L0
, . Y441

Oyt e — gl Ll e g bk ¢ b by dety Gul Lo et Y
SRR it gt Sl - Sl — s

t—a il for dn 1 Lot Jld s & 8 W 3 ggd) 1 hlame anlan LY
— V83N o pdl Bl ugas s St - (g puall QY (0 p81 Y fl) Gk
P ENT VIR Y

Yy



Lind) 2 el

1. Anderson and David R., etc. (1995) Quantitative Methods for
Business, Sixth edition , West Publishing Company, New York.

2. Bodily, Samuel E. (19806) “ Spreadsheet Modling as a stepping
stone “ Interfaces 16:5 September-October pp. 34-52.

3. Clauss, Francis J. (1996) Applied Management Science and
Spreadsheet, Wadsworth Publishing Company, New York.

4. Hanke, J., and Reitsch, A. (1992) , Business Forecasting, Allyn
and Bacon, Boston : Massachusetts, U.S.A.

5. Microsoft Excel 8., Copyright 1997, Microsoft Corporation.
6. Winston, Wayne L. And Albright, S. Christian (1997) Practical

Management Science, Spreadsheet modeling applications,
Wadsworth publishing Company , New York.

A8



Yt



The following procedure is recommended to calculate th naive
forecasting and forecast error using Ixcel spreadsheet :

(Forecast) C3 .. C26 = Select the range of cells (B2:B25) to be

( leil ) D3

{ le;]) D4.. D25

(lel)E3

(le]) E4..E25

(Total ( le;| ) E27

(MAD) B28

i

copied/ choose Edit Copy command from
the menu bar/ select the cells (C3:C26) where
the duplicate should appear/choose Edit

Paste command to paste and retain the copy
in memory'. '

B3-C3 (subtraction) .

Sclect cell D3/move the mouse. Pointer over

cell D3, The pointer changes to an
arrow/drag the pointer and the gray outline
of the selection to cells D4:D25.

ABS (D3).
ABS ( absolute value) is a built-in function

that is typed in the formula bar ( which is
below the menu bar ).

Select cell E3/move the mouse pointer over

cell E3. The pointer changes to an
arrow/drag the pointer and the gray outline
of the selection to cells E4:E25.

SUM (E3:E25).
SUM is a buiit-in function that is typed in the

formula bar.

E27/23.
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Moving Averages on_a Spreadsheet . It is simple to
implement the moving-average method in Excel . The AVERAGE
function can be used to generate the moving averages, and then the
ABS (absolute value) function can be used to generate the MAD. -

L Data. The original data are listed in columns A-D. For

convenience, copy the TV sales data in B3:B26 to the range
F3:F26. | :

2. Forecasts ( moving averages) . Enter the first moving
average in cell G6 with the formula. '

=  AVERAGE (F3:F5)

This is the average of the sales in the first three months, so it is
a forecast of sales in month 4. Therefore, we place it next to
sales in month 4. Copy this formula to the range G7:G27. Note
that the value in cell G27 is a forecast for month 25. The first
month for which we have not yet observed sales.

3. Forecast errors. Calculate the forecast error in month 4 in
cell H6 with the formula

= F6-G6

and then calculate the absolute error in cell 16 with the formula

ABS (H6)
Then copy these formulas in H6:16 to the range H7:126.
4. MAD. Calculate the MAD in cell 127 with the formula

=  AVERAGE (16:126).
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Simple Exponential Smoothing on a Spreadsheet .

1. Initialization. Starting from the original , copy the TV sales
data in the range B2:B26 to the range F2:F26. To make room for
the starting value L , insert a blank row below row 2. This will be

the “month0” row.

2. Smoothing constant. Enter a value for the smoothing
constant a such as 0.10 in cell K3. ‘

3. Smoothing levels. Enter the value 32 ( the assumed month 0
sales value) in cell G3. Then to implement the basic exponential
smoothing equation, enter the formula

= $k$3*F4+ (1-$ K $3)*G3
in cell G4 and Copy it to the range G5:G27.

4. Forecasts. The forecasts are just the smoothed levels “shifted”
by one month. So enter the formula

= G3

in cell H4 and copy it to the range H5:28. Notice that cell H28
contains the forecast for a “future’ month, month 25.

5. Forecast errors. Calculate the forecast errors (actual minus

forecast) in column I and the absolute errors and the MAD in
column J in the usual way .
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