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ABSTRACT

The purpose of this research is to explore and find sales forecasting equation of feed mill.
Time Series Method consist of three ways including of Moving Average Method, Double
Exponential Smoothing Method and also is applied by the multiplication of trend, seasonal
and Irregular index (T x S x I). The data analysis used each product sales for 36 months
and analyzed by statistics analysis program. They has been collected decision to select the
most appropriate method of forecasting, we had determined from the Mean Absolute
Percentage Error (MAPE). The three ways forecasting analysis results using applied the
multiplication of trend, seasonal and Irregular index (T x S x |) is most fit appropriately. The
value of Mean Absolute Percentage Error (MAPE) is approximately to 24.6% and percentage
error reduced to 6,821.36 ton.
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Period | Forecasting | Annual Sales| MAPE |Period | Forecasting | Annual Sales| MAPE
(ton) (ton) (ton) (ton)
1 3,968.54 2,262.14 2.10%| 19 2,476.13 2,063.44 0.56%
2 2,156.05 2,695.06 0.56%| 20 1,989.67 2,487.08 0.56%
3 3,842.34 2,701.95 1.17%| 21 3,653.12 2,368.75 1.39%
4 4,107.80 5,134.75 0.56%| 22 1,896.22 1,723.83 0.28%
5 6,438.11 4,531.76 1.17%| 23 2,989.69 1,868.56 1.67%
6 4,547.09 3,183.86 1.19%| 24 2,484.06 1,656.04 1.39%
7 6,102.32 5,127.90 0.53%| 25 2,095.19 1,821.91 0.42%
8 4,912.26 4,093.55 0.56%| 26 3,308.36 2,067.73 1.67%
9 4,779.18 4,344.71 0.28%| 27 1,896.57 1,649.19 0.42%
10 5,147.49 4,289.58 0.56%| 28 2,224.89 1,854.07 0.56%
11 3,730.92 4,663.64 0.56%| 29 1,521.04 1,901.30 0.56%
12 1,164.58 1,058.71 0.28%| 30 2,699.61 2,249.68 0.56%
13 2,233.13 2,030.12 0.28%| 31 3,245.05 2,163.37 1.39%
14 1,878.83 1,633.77 0.42%| 32 3,385.66 2,257.11 1.39%
15 1,504.48 1,253.73 0.56%| 33 2,536.44 2,205.60 0.42%
16 1,667.32 1,111.55 1.39%| 34 4,314.99 5,393.74 0.56%
17 3,216.42 1,786.90 2.22%| 35 6,513.96 4,071.23 1.67%
18 2,369.83 2,060.72 0.42%| 36 4,827.31 4,022.76 0.56%
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Initialization
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Period | Forecasting Annual MAPE | Period | Forecasting Annual MAPE
(ton) Sales (ton) (ton) Sales (ton)
1 2,262.14 19 1,653.06 2,063.44| 0.55%
2 2,695.06 20 1,970.35 2,487.08| 0.58%
3 2,701.95 21 2,203.75 2,368.75| 0.19%
4 2,553.05 5134.75| 1.40%| 22 2,306.42 1,723.83| 0.94%
5 3,510.59 4531.76| 0.63%| 23 2,193.22 1,868.56| 0.48%
6 4,122.82 3,183.86| 0.82%| 24 1,987.05 1,656.04| 0.56%
7 4,283.46 5,127.90| 0.46%| 25 1,749.48 182191 0.11%
8 4,281.17 4,09355| 0.13%| 26 1,782.17 2,067.73| 0.38%
9 4,135.10 434471 013%| 27 1,653.06 1,649.19| 0.34%
10 4,522.05 4,289.58| 0.15%| 28 1,970.35 1,854.07| 0.01%
11 4,242.61 4663.64| 025%| 39 1,857.00 1,901.30| 0.06%
12 4,432.64 1,058.71| 8.85%| 30 1,801.52 2,249.68| 0.55%
13 3,337.31 2,030.12| 1.79%| 31 2,001.68 2,163.37| 0.21%
14 2,584.16 1,633.77| 1.62%| 32 2,104.78 225711 0.19%
15 1,574.20 1,253.73| 0.71%| 33 2,223.38 2,205.60| 0.02%
16 1,639.21 1,11155| 1.32%| 34 2,208.69 5,393.74| 1.64%
17 1,333.02 1,786.90| 0.71%| 35 3,285.48 4,071.23| 0.54%
18 1,384.06 2,060.72| 0.91%| 36 3,890.19 4,022.76| 0.09%
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Period | Forecasting | Annual Sales | MAPE | Period | Forecasting | Annual Sales| MAPE
(ton) (ton) (ton) (ton)
1 676.00 2,262.14| 1.95%| 19 1,824.02 2,063.44| 0.32%
2 1,121.47 2,695.06| 1.62%| 20 1,957.89 2,487.08| 0.59%
3 2,815.48 2,701.95| 0.12%| 21 2,322.95 2,368.75| 0.05%
4 2,918.93 5,134.75| 1.20%| 22 2,362.42 1,723.83| 1.03%
5 4,748.98 4,531.76| 0.13%| 23 1,895.41 1,868.56| 0.04%
6 4,911.29 3,183.86| 1.51%| 24 1,842.44 1,656.04| 0.31%
7 3,935.36 5,127.90| 0.65%| 25 1,668.97 1,821.91| 0.23%
8 5,021.24 4,093.55| 0.63%| 26 1,736.04 2,067.73| 0.45%
9 4,606.02 4,344.71| 017%| 27 1,946.06 1,649.19| 0.50%
10 4,626.81 4,289.58| 0.22%| 28 1,709.65 1,854.07| 0.22%
11 4,574.17 4,663.64| 0.05%| 39 1,782.53 1,901.30| 0.17%
12 4,817.35 1,058.71| 9.86%| 30 1,845.66 2,249.68| 0.50%
13 2,201.82 2,030.12| 0.23%| 31 2,128.81 2,163.37| 0.04%
14 2,013.14 1,633.77| 0.65%| 32 2,163.08 225711 0.12%
15 1,658.77 1,253.73| 0.90%| 33 2,243.86 2,205.60| 0.05%
16 1,260.74 1,111.55| 0.37%| 34 2,232.25 5,393.74| 1.63%
17 1,026.94 1,786.90| 1.18%| 35 4,600.02 4,071.23| 0.36%
18 1,460.26 2,060.72| 0.81%| 36 4,425.37 4,022.76| 0.28%

NAN3N 3 MINAFBLFILUUMINENITIAI83 M IUSDSsuLuL S ndldunwwdos
%ﬁaadﬂ% (Double Exponential Smoothing Method) LLazmﬁLﬂiﬂzﬁﬁhﬂﬁ&lﬂmﬂmﬁlau
auyvnl wunluidand 12 G617 MAPE 987 9.86% lasifinannianeinsalanudainis
°naa@nﬁﬂmﬂndwam‘immmﬁd uazluidand 31 e MAPE @‘%n'ﬁlq@ 0.04%

NANTTILATIEHATNARELAILLUNIWENNTHIE 83D sUSUSouuu e nd lUuun
Foatizosnss laslddr a =067 %a@hmnmm@mﬁauaugsrﬁ (MAPE) #1'ldannnns
WONIBYINAL 30 % LLam@T\‘lgﬂﬁ 4
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Smoothing Plot for Annual Sales
Double Exponential Method

6000 Variable
—e— Actual
- a- Fits

5000 Smoothing Constants
O Qlevel)  0.679678
O (trend) 0.095209

Accuracy Measures
MAPE 29
MAD 662
MSD 1180406

4000

3000

Annual Sales

2000

1000

4 &8 12 16

20 24 28 32 36
month

P a ¢ o A aa & ) & &
Ell'n 4 n’]itﬂiﬂ‘uﬂ’ﬁ‘wEl’]ﬂimﬂ']ﬂn’]Wiaa\‘nﬁLanGﬁTﬂLL%%L%ﬂasIﬂﬂadﬂid

{ '3 [y 1
M3N 4 AITNEINTANINAANADINITUSNFIBULLY Forecast by Tx S x|

Decomposition F Decomposition F
Period Period
T s 1 by TxSxl T s 1 by TxSxl

N

4,453.73 | 1.00 1.09 | 4,868.86 19 2010.91 0.99 0.96 | 1,913.42

2 4,208.71 1.05 1.02 | 4,500.24 20 1997.36 0.96 1.15 | 2,205.08
3 3,976.55 | 0.99 0.80 | 3,138.95| 21 1996.67 1.00 1.09 | 2,179.92
4 3,757.25| 0.96 1.33 | 4,803.99| 22 2008.85 1.05 0.83 | 1,755.67
5 3,550.81 1.00 1.06 | 3,787.74| 23 2033.88 0.99 1.03 | 2,062.11
6 3,357.23 | 1.05 0.72 | 2,5622.74 | 24 2071.77 0.96 0.96 | 1,905.68
7 3,176.51 | 0.99 1.20 | 3,757.78 | 25 2122.52 1.00 1.00 | 2,122.08
8 3,008.65| 0.96 0.98 | 2,845.59 | 26 2186.13 1.05 1.07 | 2,458.92
9 2,853.65| 1.00 098 | 2,817.39 | 27 2262.60 0.99 0.91| 2,032.34
10 2,711.51 1.05 1.03| 2,92840 | 28 2351.93 0.96 1.02 | 2,303.44

11 2,5682.22 | 0.99 1.37| 3,506.87 | 29 245412 1.00 0.96 | 2,373.09

12 2,465.80 | 0.96 0.44 | 1,046.72 30 2569.17 1.05 1.02 | 2,753.64

13 2,362.24 | 1.00 1.05| 2,483.49 31 2697.08 0.99 1.00 | 2,671.86

14 2,271.53 | 1.05 1.04| 2,470.19 32 2837.85 0.96 0.91| 2,493.42
15 2,193.69 | 0.99 0.88 | 1,897.83 33 2991.47 1.00 0.71 | 2,128.30
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A5 4 MITNENTALNINAIKADINTITULNEBUULY Forecast by T x S x | (61a)

Decomposition F Decomposition F
Period Period
T s I by TxSxI T s I by TxSxlI

16 2,128.71 0.96 0.80 | 1,626.07 34 3157.96 1.05 1.34 | 4,427.53

17 2,076.58 1.00 1.07 | 2,234.40 35 3337.31 0.99 0.92 | 3,028.61

18 2,037.31 1.05 1.02 | 2,173.34 36 3529.51 0.96 0.87 | 2,954.48

a9 4 ludSinmannadasmsnndanisslunsinlundaemissad SU5unm
wlsUrusuAanfassfiginansznunatsain lidneziduanudasnisuasaaia ns
gaaIun1sdiean guiinenadludralszina niaududlsarzuialudad f3dpdald
UszgndflEn1suanaIuuuy Forecast by T x S x | lagvimsusndadsznay uwaliy (Trend: T)
19n1a (Seasonal: S) uaztngMITAAUNG (Iregular: 1) lanlgldsunsu sPSs et duen

& AN o & A
wuulwnIIWEINIol TagNan leaNAIINEINIDILEAI L UANINN 5

AN 5 NIINEINITANINAINAIIFNITUUNEINULL Forecast by Tx S x |

Period | Forecasting | Annual Sales | MAPE | Period | Forecasting | Annual Sales | MAPE
(ton) (ton) (ton) (ton)
1 4,868.86 2,262.14| 3.20%| 19 1,913.42 2,063.44| 0.20%
2 4,500.24 2,695.06| 1.86%| 20 2,205.08 2,487.08| 0.31%
3 3,138.95 2,701.95| 0.45%| 21 2,179.92 2,368.75| 0.22%
4 4,803.99 5,134.75| 0.18%| 22 1,755.67 1,723.83| 0.05%
5 3,787.74 4,531.76| 0.46%| 23 2,062.11 1,868.56| 0.29%
6 2,522.74 3,183.86| 0.58%| 24 1,905.68 1,656.04| 0.42%
7 3,757.78 5,127.90| 0.74%| 25 2,122.08 1,821.91| 0.46%
8 2,845.59 4,093.55| 0.85%| 26 2,458.92 2,067.73| 0.53%
9 2,817.39 4,34471| 0.98%| 27 2,032.34 1,649.19| 0.65%
10 2,928.40 4,289.58| 0.88%| 28 2,303.44 1,854.07| 0.67%
11 3,5606.87 4,663.64| 0.69%| 29 2,373.09 1,901.30| 0.69%
12 1,046.72 1,058.71| 0.03%| 30 2,753.64 2,249.68| 0.62%
13 2,483.49 2,030.12| 0.62%| 31 2,671.86 2,163.37| 0.65%
14 2,470.19 1,633.77 | 1.42% 32 2,493.42 2,257.11 | 0.29%
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P 4 Y - A 1 1
MW 5 NITNEINTNINDARABDINDNITURANEIWLLUL Forecast by T x S x | (7d)

Period | Forecasting | Annual Sales | MAPE | Period | Forecasting | Annual Sales | MAPE
(ton) (ton) (ton) (ton)

15 1,897.83 1,253.73| 1.43%| 33 2,128.30 2,205.60| 0.10%

16 1,626.07 1,111.55| 1.29%| 34 4,427.53 5,393.74| 0.50%

17 2,234.40 1,786.90| 0.70%| 35 3,028.61 4,071.23| 0.71%

18 2,173.34 2,060.72| 0.15%| 36 2,954 .48 4,022.76| 0.74%

31NN 5 NINAFOURILLLNIINEINITTLAI85TN1TUENEIUUUY Forecast by
TxSxI LLa:mﬁmﬁ:ﬁmm’]mm@mﬁauauuuiri wunludand 1 Se1 MAPE GAEG
3.20% I@zJLﬁ@mnmiwmﬂsrﬁmwﬁaamwaagjnﬁwmﬂﬂd'mam“mmm%a uasludand
12 {ifin MAPE ¢figm 0.03%

Forecastby TxC x |

6000 Variable
- Annual Sales
— 4 - Forecasting
L 1
5000 1"1‘ f‘I
1
jT “pe’? 11' n
£ 4000 | ||[" Ll [ﬂ.'
] | ‘! | \
< REN |-
£ " ,
£00 | ’ i~y -
o0 s L
L] ; L] "
4 | (" i‘l!' "'.‘ -
i ] -ﬂ ||
2000 " ii‘ Lw i‘,. g
. i v H
LW,
1000 o
1 7 14 21 28 35 42 49 56 63 70
month

{ 3 [y a []
3Un 5 maSsunisnensobnInaauaasIsn1suenaIbULL Forecast by Tx S x |
a]’m;mﬁ 5 NANIILATIERNIINARAUAILLLNINENN TGI8 55T unIIwennIoh

v a 1 A 1 § { U
@283DNTUUNEIWLUY Forecast by T x S x | smmmfmﬂmmﬂﬁauauuuifﬂ (MAPE) #ld

IMNNIINEN ﬂiﬂiL‘Yi’lﬁ"iJ 246 %
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3. ayduansive
ﬁnﬂmﬁ{fﬂmsﬁnmmﬂﬁﬂmiwmﬂsrﬁu,uuagmmamﬁmmzauﬁumiwmﬂmi
> A a v A AR A Aa A Aad &
HOAUIUNINDNRRBIVIUTENTLTUNIRANYY Tz NI LEaNIT LA 1IWeINTaRaNN
@hmmammﬂﬁauaugsrﬁ (MAPE) lagnaannnisnaaadbsinafianiswennsal 3 35
AIANTIIN 6

‘:l Qo
M1979N 6 E"ﬁ;“ll&laﬂ”li’]ﬁ)ﬂ

35n1Inensal MAPE | Sanmaanaiaian ANAAT
ANMINENTOL (A1) (Un)
ATMIULLLAWY 30% 6,911.41 97,865,546.48
Moving Average Method 30% -5,058.47 -71,628,001.28
Double Exponential Smoothing Method 30% -3,175.38 -44,963,354.79
Forecast by T x S x | 24.6% 90.05 1,275,115.69

MNHANIIsEN IR IS U B uRan1sWeNsalluleandl 25 f9 Lioui 36 21N
miﬂswqﬂ@ﬂ"ﬁmmﬂﬂmmmume Forecast by T x S x | 461 MAPE LviInNU 24.6% @9
ﬁﬁmiﬂi:ﬂqﬂm"tfmmﬂnﬁhmmuNauﬁmmmﬂm@mﬁauaugizﬁﬁﬁﬁqﬂ \aRanTanan
USunadudasnaafiiianisaanaiaaansasnisltaauuunisweanso (dwensal -
BaAU8939) WUINAUITUE 90.05 A G9nandiy 6,821.36 G ﬁmﬂugam 96,590,430.79
1IN [9] §19899105107018 14.61 Ln/Alanid luldaungeniay 2561 NNFNIANRNER

WIFA T

4. Faiawaunzlvn13IA

1) lumsnenssiveanolaslfinafianisweinsaluuyayniaa waldeauuy
miﬁ'ﬁmmaa@ﬂé’aqﬁhLLmMmaaﬂ%mmmmﬁadmwmaﬂﬁﬂ Fe3ududasinmienzyA
HaBENIRaLie sffiaﬂ'am:ﬁﬁ'ﬂ”agamslm"lumﬁmﬂ:ﬁifm‘hLﬂuﬁadm”@“q@ﬁagaﬁﬁmm
AaUndeandeuiazdinltlunisneinsal uazarsezinisasiasouainuulndives
nuusaasfldlunisruwslaswSousnesha

2) IummmmtﬁﬁuﬁﬂﬁﬁwaﬂizﬂumnﬁfﬂﬁbmaLﬂmgﬁﬁ) nIsdaan aavalInig
LATHFANEATA ffgates 879 GDP YSunmnisndanioludssina andnasingh
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wassdoan LOuan mﬂ‘ﬁ‘[umswmﬂiaﬂ(ﬂﬂmi’imiﬁ:ﬁmmﬂnaﬂ‘Wﬁﬂm (Multiple
Regression)

3) Tun19L88n3 51 9WeINI BT RNz EUHENIINITRANITIINAININARIALAR O
mmusni (MAPE) avazRasandeefldanmnginsohifisuiuseanaass eI

= \ A a X A o a 1 a Aa uW
ENNRATN € NNAYW LWﬂﬂﬂGﬂuﬂ’ﬁLﬂ(ﬂﬂﬂLﬁEIIEIﬂ’]ET'i]"Iﬂﬂ’]SY]ﬁ%ﬂ’]VLNWEl‘ll’]EI
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