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ABSTRACT

A Case Study is considered to be a small enterprise. The business owner and director is the
only one who manage, operate and conduct factory’s business tasks. As a result, the company lacks
knowledge to develop to its full potential. Market volatility and economic uncertainty are the reasons
that the company often faces production problems, such as not being able to produce to meet the
demand and delaying in delivery. The problem negatively affect the image of the company which will
also affect credibility in the long run. Such problems, the researcher studied and forecast of five
product sales: T-shirts, polo shirts, shirts, shorts and pants. The method used is Time series consisting
of Seasonal Forecast, Trend Forecast, and Trend Forecast x Seasonal Factor. The data used in the
analysis are monthly data of 48 months product sales.

The result of the analysis of forecasting all five products sales, using MAPE (Mean Absolute
Percent Error) and considering the percentage of the smallest error value, is that Seasonal Forecast
shows the lowest average error of only 7.87% that is less than 20% significant error at a 95%
confidence level, which is an acceptable criteria of the company. On the other hand, Trend Forecast
and Trend Forecast x Seasonal Factor give the result that is higher than 20% significant error at a 95%
confidence level, which is not an acceptable criteria of the company. However, Seasonal factor, with

the adjustment in Trend forecast, lead to more accurate sales forecasting.
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M Aodia e TiTa AoiEn MUNNFY MUAIE
1wt R
() () () () (")
UNTIAN 5,896 2,436 1,432 1,933 1,408
AUAWUS 6.431 2,295 1,756 1,819 1,193
YTRGHY 5,077 1,997 1,461 1,851 996
EORTMY 4,572 1,964 1,196 1,787 928
NEMIAY 6,023 2,209 1,626 2,016 1,854
Nguiou 5,929 2,590 1,744 2,058 1,469
2557
N3NQ1AY 5,060 2,042 1,266 1,451 923
GAVALET 6,310 2,260 1,541 1,949 968
Aueneu 5,882 2,118 1,496 1,708 1,296
RLH 5,326 1,822 1,117 1,815 684
NI MU 5,044 2,005 1,860 1,804 930
FUNAY 6,223 1,983 1,385 2,217 1,002
UNFIAN 5,995 2,320 1,385 2,269 1,446
ANAUT 5,549 1,849 1,622 1,958 1,250
TITRLEY 4334 1,011 968 1,687 661
EGRCL 4,842 1,405 758 1,204 775
NEAAY 4,138 1,399 910 1,238 693
2558 Nguieu 3,989 1,054 833 1,485 468
nINQIAL 3,280 993 718 996 463
GRVRGH 3,418 884 864 1,206 529
Aueeu 4,545 1,500 1,004 1,318 618
RGH 3,807 1,452 802 1,239 570
LGl 4,637 1,650 1,090 1,420 980
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FUNAY 5,591 1,731 1,190 1,697 986
YATIAY 6,273 1,504 1,297 2,330 848
AT 5,957 1,446 1,195 2,014 1,205
TREEY 4,970 1,452 1,121 1,586 934
HYY 5,850 1,620 1,081 1,623 763
WOHAIAY 6,433 1,801 1,170 2,009 1,246
Hguiu 6,830 1,991 1,322 2.419 1,221
2559
N3NGIAY 5373 1,227 1,061 1,672 661
GRURGE 4,817 1,334 1,160 1,626 834
AU 5,243 1,517 1,080 1,928 793
Aa1AY 5,506 1,516 922 1,734 723
GGELRIN 5,617 1,832 1,008 1,591 1,025
FUNAY 6,101 1,508 1,059 1,703 966
YATINY 6,588 1,537 980 1,098 994
AUATAUT 6,681 1,630 1,014 1,419 975
Tuay 5,984 1,832 845 1,622 724
HEY 6,017 1,915 748 1,561 778
NOEAIAN 7.250 1,743 978 1,854 1,019
QU 6,859 1,937 1,586 1,958 1,001
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N3NgIAY 4,330 1,662 1,378 2,180 618
Aarau 3,378 1,534 1,261 1,848 949
NUeIeU 6,819 2,012 1,036 2,136 891
AaInw 6,259 1,798 962 2,110 720
oAU 5,476 1,077 1,914 2,224 794
FUAY 5332 1,467 1,320 2,228 853




25

A 1 J I 4 A A o S Y A 1
wonalosiFuanNuAaIAmAR IR AsT NI NTosNgA W1A1 Seasonal Factor
4 o a 4 ] 4
1az Adjusted Forecast ifiol¥mnuafianislunisnensaisenvislurianaidu q lasms
[ { L4
unUAFIaideIms luaumsmIneInsel
J Y an an 1 Jd Y A (w Y
332 MININTAA18ITEUNTIIAT TAsdT NMTHImIweInTala U TdundSuuan
A o 1 A U ] A Y
(Trend Forecast) 1oW81N52180Av18 1UFII010U 9 TAgMSUNUAITINLIAINA0INT
4
Tugumsmsnensal
<Y any as 1 4 4 1
333 MINGINTAMITOUNITNAIAT TAgITMINIAINEINTAUT2eNATLHININAYUV
' o o 4 4
muu’ﬂﬁmmmiwmmmuamﬂfﬂqgma (Trend Forecast x Seasonal Factor) (WONEINT Ol
0 & 1 1 { 4
gaauelugIana19u 9 Taemsunumrananaesns luaumsmsnennsal
' a 4 Aa
334 maagUwanisweinssiuuueynIumal Warsanmsnensayduuulaniian
4 Y 2 @ Aa o J Aa ~ ° 1 Jd 4
MINeINTal IndIngInVesavIgnanfaNIsauIniga Tagnisiianledmuaniiy

4 a J aa
ﬂﬁ?ﬂlﬂﬁ@ﬂﬂ??tﬂﬁ'ﬁﬁﬁ}’wa‘%ﬂ"l'i‘VlNﬁﬂmL‘Ull One Sample t-test



UN 4

HansIATIzHivoya

o a 4 a 4
msiuduenanIs A IzHvoyanazmnlsnansiniizivoyalugluuy
° a 1 I @ -dy
asuazglamiszneumetineuioaniy 3 aeu Aail
1o oA 1 S (v Y
4.1 MININAYUYANIA (Seasonal  Factor) tazAImeInsainlsunad (Seasonal
Forecast)
' J 1 Y A (o Y
4.2 MsrImMneInsala L luunydsunar (Trend Forecast)
1 o 4 1 J 4
4.3 ﬂ'lﬁW'lﬂ'lWEJ'lﬂfiﬂ!ﬂﬁﬁQﬂ@]ﬁgW'ﬂﬂWaﬂﬂ!ﬂ]ﬁ]\?ﬂ'lLl,u’JTﬁ}lﬁﬂﬂﬂﬁinﬂﬂﬁm uae
ﬁ’%ﬁi}@ma (Trend Forecast x Seasonal Factor)

a 4
WAaNI3IUATISN

[ A (o
4.1 MIMMAvTHEENa (Seasonal Factor) #azmWenIN5unay (Seasonal Forecast)

@ o’gJ/

Jd 1 a ax 1 =
MINeNTaIMEIAUIBHAANMANNT 5 Usznn Taesmsiammsdasuudasaiu

] ]
A =

ax 1 A A J s 2 4 A =
fan1a (Seasonal) TagdsnmisviannaunaoumemiandesiFuanlunaIanaouIRaY
o 4 a @ Jdo [ 1
qUYITU (MAPE: Mean Absolute Percent Error) UDINaANUNITUIU 36 Glsl)ﬂiJufl PNATTINAN 9

Ll
Y
v A
H

J

v 9
A13197 4.1 LEAAA1 MAPE 494 Seasonal HAAN MM A NT0Ta

Seasonal MAPE Seasonal MAPE
2 10% 11 11%
3 9% 12 12%
4 9% 13 12%
5 10% 14 12%
6 9% 15 12%
7 10% 16 13%

8 10% 17 14%
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M3190 4.1 (AD)

Seasonal MAPE Seasonal MAPE
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Future Seasonal Seasonal Forecast ~ Sale Actual Seasone} %Error

Period Factor Forecast -Sale
37 1.09 6,507.30 6,588 -80.70 1.22%
38 1.05 6,542.33 6,681 -138.67 2.08%
39 0.91 5,771.48 5,984 -212.52 3.55%
40 0.97 6,109.63 6,017 92.63 1.54%
41 1.09 7,086.65 7,250 -163.35 2.25%
42 1.05 6,836.37 6,859 -22.63 0.33%
43 0.91 5,567.06 4,330 1237.06 28.57%
44 0.97 5,274.78 3,378 1896.78 56.15%

45 1.09 5,844.33 6,819 -974.67 14.29%
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M1 4.2 (79)

Future Seasonal Seasonal Forecast ~ Sale Actual Seasonal %Error
Period Factor Forecast -Sale
46 1.05 5,442.39 6,259 -816.61 13.05%
47 0.91 4,992.51 5,476 -483.49 8.83%
48 0.97 5,775.01 5,332 443.01 8.31%
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Seasonal MAPE Seasonal MAPE
2 12.4% 11 14.9%
3 11.7% 12 15.4%
4 11.6% 13 15.6%
5 11.7% 14 16.3%
6 12.3% 15 16.5%
7 13.1% 16 17.1%
8 13.8% 17 17.3%
9 14.3% 18 18.0%
10 14.6%
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151990 4.4 UAAIA1 Future Period Seasonal Forecast Sale Actual Seasonal Forecast - Sale

a [ 4 dy
Actual 11 %Error voanaanansznniae 1 Ta

Future Seasonal Seasonal Sale Actual Seasonal Forecast - % Error

Period Factor Forecast Sale Actual
37 1.06 1,979.99 1,537 442.99 28.82%
38 1.02 1,882.86 1,630 252.86 15.51%
39 0.92 1,853.69 1,832 21.69 1.18%
40 0.96 2,013.54 1,915 98.54 5.15%
41 1.06 2,015.94 1,743 272.94 15.66%
42 1.02 1,800.65 1,937 -136.35 7.04%
43 0.92 1,709.20 1,662 47.20 2.84%
44 0.96 1,868.27 1,534 334.27 21.79%
45 1.06 2,544.09 2,012 532.09 26.45%
46 1.02 2,043.49 1,798 245.49 13.65%
47 0.92 1,102.56 1,077 25.56 2.37%
48 0.96 1,559.28 1,467 92.28 6.29%
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Seasonal MAPE Seasonal MAPE
2 12.8% 11 14.0%
3 11.3% 12 14.5%
4 10.9% 13 15.0%
5 10.9% 14 16.0%
6 11.6% 15 16.4%
7 12.5% 16 17.2%
8 12.8% 17 17.5%
9 13.0% 18 17.7%
10 13.5%
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Period Factor Forecast Sale Actual
37 1.01 998.61 980 18.61 1.90%
38 1.03 1,041.39 1,014 27.39 2.70%
39 1.02 993.84 845 148.84 17.61%
40 0.96 859.90 748 111.90 14.96%
41 1.01 902.00 978 -76.00 7.77%
42 1.03 1,066.00 1,586 -520.00 32.79%
43 1.02 1,195.77 1,378 -182.23 13.22%
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48 0.96 1,254.26 1,320 -65.74 4.98%
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2 11.6% 11 14.2%
3 10.6% 12 14.5%
4 10.8% 13 14.8%
5 10.8% 14 15.3%
6 11.4% 15 16.0%
7 12.1% 16 16.0%
8 12.9% 17 16.0%
9 13.3% 18 17.0%
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Period Factor Forecast Sale Actual
37 0.95 1,395.97 1,098 297.97 27.14%
38 1.00 1,407.40 1,419 -11.60 0.82%
39 1.06 1,465.21 1,622 -156.79 9.67%
40 0.95 1,462.72 1,561 -98.28 6.30%
41 1.00 1,679.88 1,854 -174.12 9.39%
42 1.06 1,902.05 1,958 -55.95 2.86%
43 0.95 1,904.52 2,180 -275.48 12.64%
44 1.00 1,996.38 1,848 148.38 8.03%
45 1.06 2,182.06 2,136 46.06 2.16%
46 0.95 1,936.94 2,110 -173.06 8.20%
47 1.00 2,157.79 2,224 -66.21 2.98%
48 1.06 2,322.96 2,228 94.96 4.26%
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Seasonal MAPE Seasonal MAPE
2 19.5% 11 24.3%
3 18.8% 12 24.9%
4 19.4% 13 25.6%
5 20.6% 14 26.0%
6 21.0% 15 26.2%
7 21.3% 16 26.8%
8 21.6% 17 27.3%
9 22.3% 18 26.5%

10 23.4%




36

. . , v .
%'lﬂ@]']ﬁNﬁ 4.9 uﬁm%’auﬁammmmmmﬁaumaﬂﬁuyjﬁm (MAPE) 194
a [ '3 o { 1
wammmﬂizmﬂmqmwmn Tﬂﬂmimmm%mmﬁgﬂﬁﬂuuﬂmmuqama (Seasonal) WUN
1 A Y A = = o U ~ A o
11 MAPE “I/IﬂJﬂWl!EJEJ‘VIQ'ﬂﬂ@ 18.8% SHIATUIWUIINNITYIIAT Seasonal N1 3 1UBDA1UINU Seasonal
A A = A A 9 = 2 A 9
AINNITA[DUNYINIAIN 2 DY 18 ATUNITNADUNVDIVDYANTINUIND 18 910 36 vYayatlan
~ ?,‘, dy A Y I 9 o ' .
VDINT N 3.1 MU LweGlmﬂugmmeyjaﬁlumimmmm Future Period Seasonal Forecast
a [ 4
Sale Actual Seasonal Forecast - Sale Actual 1182 %Error Y0INAANUNILIANNIUNIVI1Y
1 1 a’; T d' =1 é ) 1 9 U dy =) %
98190 1aaas9Ia1i 37 53 48 Fansamuiuaivesteyamaiil luSeuieuny

a QU d‘ 1
YOAVIYII ANNIT 1NN 4.10 G]’E]ll‘]J

13199 4.10 11AA9A1 Future Period Seasonal Forecast Sale Actual Seasonal Forecast - Sale

a @ J
Actual 118% %Error Y99HAANNUTLANNIUNIVI112

Future Seasonal Seasonal Sale Actual Seasonal Forecast - %Error

Period Factor Forecast Sale Actual
37 0.87 861.00 994 -133.00 13.38%
38 L.11 1,084.53 975 109.53 11.23%
39 1.02 913.69 724 189.69 26.20%
40 0.87 714.47 778 -63.53 8.17%
41 1.11 931.55 1,019 -87.45 8.58%
42 1.02 949.31 1,001 -51.69 5.16%
43 0.87 760.91 618 142.91 23.13%
44 1.11 948.92 949 -0.08 0.01%
45 1.02 833.95 891 -57.05 6.40%
46 0.87 738.42 720 18.42 2.56%
47 1.11 888.69 794 94.69 11.93%
48 1.02 803.08 853 -49.92 5.85%
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Trent Forecast -Sale

Future Period  Trent Forecast ~ Sale Actual %Error
Actual

37 6,250.23 6,588 -337.77 5.13%
38 6,404.81 6,681 -276.19 4.13%
39 6,567.55 5,984 583.55 9.75%
40 6,738.45 6,017 721.45 11.99%
41 6,917.51 7,250 -332.49 4.59%
42 7,104.72 6,859 245.72 3.58%
43 7,300.09 4,330 2,970.09 68.59%
44 7,503.62 3,378 4,125.62 122.13%
45 7,715.30 6,819 896.30 13.14%
46 7,935.14 6,259 1,676.14 26.78%
47 8,163.14 5,476 2,687.14 49.07%
48 8,399.30 5,332 3,067.30 57.53%
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Future Period  Trent Forecast  Sale Actual %Error
Actual

37 1,727.06 1,537 190.06 12.37%
38 1,775.67 1,630 145.67 8.94%
39 1,828.05 1,832 -3.95 0.22%
40 1,884.22 1,915 -30.78 1.61%
41 1,944.18 1,743 201.18 11.54%
42 2,007.91 1,937 70.91 3.66%
43 2,075.43 1,662 413.43 24.88%
44 2,146.73 1,534 612.73 39.94%
45 2,221.82 2,012 209.82 10.43%
46 2,300.68 1,798 502.68 27.96%
47 2,383.34 1,077 1,306.34 121.29%
48 2,469.77 1,467 1,002.77 68.36%
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Linear 19.5%
Exponential growth 18.8%
Quadratic 17.7%
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Trent Forecast -Sale

Future Period  Trent Forecast  Sale Actual %Error
Actual
37 1,138.62 980 158.62 16.19%
38 1,158.21 1,014 144.21 14.22%
39 1,179.64 845 334.64 39.60%
40 1,202.92 748 454.92 60.82%
41 1,228.04 978 250.04 25.57%
42 1,255.00 1,586 -331.00 20.87%
43 1,283.81 1,378 -94.19 6.84%
44 1,314.47 1,261 53.47 4.24%
45 1,346.96 1,036 310.96 30.02%
46 1,381.30 962 419.30 43.59%
47 1,417.49 1,914 -496.51 25.94%
48 1,455.52 1,320 135.52 10.27%
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Future Period  Trent Forecast  Sale Actual %Error
Actual
37 1,912.23 1,098 814.23 74.16%
38 1,948.35 1,419 529.35 37.30%
39 1,986.56 1,622 364.56 22.48%
40 2,026.86 1,561 465.86 29.84%
41 2,069.23 1,854 215.23 11.61%
42 2,113.69 1,958 155.69 7.95%
43 2,160.24 2,180 -19.76 0.91%
44 2,208.87 1,848 360.87 19.53%
45 2,259.58 2,136 123.58 5.79%
46 2,312.37 2,110 202.37 9.59%
47 2,367.25 2,224 143.25 6.44%

48 2,424.22 2,228 196.22 8.81%




45

2,500

= 2,000

s

2

g e=@= Actual

S

= 1,500 Forecast

1,000
= oz E K E O O B 2 = = %
a;sggae—;aag&aa
583252322453 % &5

a a o ¢ Y Ay ¢y  an
NINN 4.9 ﬂj'ﬁ/\hlﬁ@\iﬂ@ﬂ"]]1ﬂwa@]ﬂmclfn_liglﬂﬂﬂ1\3lﬂ\16ll’lﬁuvlhlﬂ{l]']ﬂﬂ’liv\lﬂ'lﬂﬁmﬂjﬂgﬁ Trend

Forecast Wf3guNeunUgoav18934

A15197 4.19 UAAIAT MAPE V04 Trend Forecast wﬁﬂﬁmeﬁﬂizmwmqmwwn

Trend Analysis MAPE
Linear 25.0%
Exponential growth 23.5%
Quadratic 23.7%

, . . P .
%”Iﬂ@']ﬁTQﬁ 4.19 uﬁmsﬁlayammmmmmﬁaumﬁﬂﬁuuﬁm (MAPE) 194
a o ' o J Y A o k4 .
Nﬁ@]ﬂﬂ‘l‘"ﬂﬂigLﬂ‘VIﬂNLﬂQﬂﬂfﬂ'ﬂﬂEJﬂ”I'iﬂTu'Jmﬁ]”lﬂﬂTiﬁWﬂTlLu'ﬂuiJ‘VIﬂi‘ULLﬁ’J (Trend AnalySIS)
1 [ d‘d "9 d' = t'ﬂ o 1 ax .
U1 MAPE Tlllﬂ”lu@ﬂﬂi:fﬂﬂﬂ 23.5% “BQﬂTH?ﬂL%TﬂﬂTiﬁTﬂTIﬂﬂ’J‘E EXponentlal growth N
F) A A A Y I 9 o ' .
36 m@yjﬁllﬁﬂﬂl@ﬂﬁ'ﬁ%‘]‘l’l 3.1 MU LWaimﬂugmmagaiumsmmmm Future Period Trend
a 1Y 4
Forecast Sale Actual Trend Forecast - Sale Actual 1182 %Error UBINAANUNUTLANAIUNG
1 1 g}/ T d' = é o 1 9 1 cgl
GU"IEJ"I’JGIJ@\TGH'NE'J?IW]’OllTJ@QlL@]“If'NL'Ja11/] 37 2448 G}Nfchﬁammmmmawayjammﬂﬂ

= v a QI dl 1
NN UeAvI8959 AIA15191 4.20 Gli’)llﬂ
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M1519% 4.20 LE@A9A1 Future Period Trend Forecast Sale Actual Trend Forecast - Sale Actual

a o J
1182 %Error YOINAANUNUTLNNNUNVIT

Trent Forecast -Sale

Future Period  Trent Forecast  Sale Actual %Error
Actual
37 756.82 994 -237.19 23.86%
38 749.55 975 -225.45 23.12%
39 742.36 724 18.36 2.54%
40 735.23 778 -42.77 5.50%
41 728.18 1,019 -290.82 28.54%
42 721.19 1,001 -279.81 27.95%
43 714.27 618 96.27 15.58%
44 707.41 949 -241.59 25.46%
45 700.63 891 -190.37 21.37%
46 693.90 720 -26.10 3.62%
47 687.24 794 -106.76 13.45%
48 680.65 853 -172.35 20.21%

1NN 4.20 W Amensaiieuaa: 1§10 Trend Forecast MaARI AL
HounTA1U9989A18134 H9iif Error AUANATL UG H291987 911191 Error 11av1A
umagonauudgiulaold one Simple T-Test wud1 lioglumasiiiaunsavonsuldi 20%
@uaumsIun13¥1A1 Trend Forecast A0 Y = 1,024.74 x 0.99429" nitnlgeavisnansain
U521 AnmM NI i 18a1nn1sHeIN5aia103% Trend Forecast 13 ouifionuo0a11893 4

HAAIAININN 4.10



47

1,100
_
92900
N’
=
= e=@= A ctual
G b
g700 v
v Forecast
500
= T 2 o FE 2 2 2 2 == o5
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£ 2 2 2 ZF 52 2§58 2 & %

~ A o Ay v Y an
NNN 4.10 ﬂﬁ']‘V‘ILLﬁﬂ\‘lEJ’E)ﬂ‘lJ18]Waﬂﬂﬂ!°'mJ3$Lﬂ1/]ﬂNLﬂQGIJ"IfJ"I’JVIVlWI]TﬂﬂﬁWfﬂﬂﬁmWJEJ il

Trend Forecast 13 gueunueoav1e934

d 4 d [
4.3 MIIMNNIAszgnAIZHIWANAUVRIA I TNINMTHENNIAAZ AT HEAMa

(Trend Forecast x Seasonal Factor)

ﬂ'liiWﬂ1ﬂ§ﬂiﬁ18@ﬂm18waﬁﬁm“ﬁ’ﬁﬁ 5 ’]Jﬁglﬂ‘ﬂ Iﬂﬂﬂ1§W1ﬁ1W81ﬂiﬂiﬁ]1ﬂﬂ1i
Uszgndnmagusgnanamul Ifuninniswernsaluazawsiingnia (Trend  Forecast  x
Seasonal Factor) 1a835n15%1A1 Future Period Trend Forecast Seasonal Factor Trend Forecast
x Seasonal Factor Sale Actual Wa#19 Trend Forecast x Seasonal Factor - Sale Actual Glu:.] SIETGN

A I v a o 9 Y o ' A
mwmmmﬂaamﬂuiaﬂammwamﬂmm 1UIU 36 ‘-umg,a IlﬂNaﬂﬁWEﬂﬂimGlu%’NL’mWﬂ 37

=2 J [ dy
09 48 uaaslumsieag € ANU

v
[

{ 1 1 o
10A151990 421 WU Mnenseina1uInlda1n Trend Forecast x Seasonal
Factor @u 1vailin1u1nn1a190989a%18939 B93iA1 Eror Auanaanuluuaazsaanan
4 o 1 g’/ a . 1 1 1 4 {
111111 Error Navuaumagouauuagiulaely One Simple T-Test wu lujoglunaain
o P a SR A A Ay w Y A
asneusu 1an 20% nimlseanenanduailizinndedan laninnsne1nssia1e3s

Trend Forecast x Seasonal Factor 1f38UiNeunUe0av18934 LAAIAININNA 4.11
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15199 4.21 11E@A9A1 Future Period Trend Forecast Seasonal Factor Trend Forecast x Seasonal
Factor Sale Actual Wam14 Trend Forecast x Seasonal Factor - Sale Actual 4% %Error U84

a [ J dy A
naanauNlsznnaosa

Future Trent Seasonal ~ Forecast by Sale Forecast by T x S

%oError
Period  Forecast (T)  Factor (S) TxS Actual - Sale Actual

37 6,250.23 1.09 6,832.21 6,588 244.21 3.711%
38 6,404.81 1.05 6,707.87 6,681 26.87 0.40%
39 6,567.55 0.91 5,980.04 5,984 -3.96 0.07%
40 6,738.45 0.97 6,516.72 6,017 499.72 8.31%
41 6,917.51 1.09 7,561.62 7,250 311.62 4.30%
42 7,104.72 1.05 7,440.90 6,859 581.90 8.48%
43 7,300.09 0.91 6,647.05 4,330 2,317.05 53.51%
44 7,503.62 0.97 7,256.72 3,378 3,878.72 114.82%
45 7,715.30 1.09 8,433.69 6,819 1,614.69 23.68%
46 7,935.14 1.05 8,310.62 6,259 2,051.62 32.78%
47 8,163.14 0.91 7,432.89 5,476 1,956.89 35.74%

48 8,399.30 0.97 8,122.92 5,332 2,790.92 52.34%
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~ A o A a4 Ay Y
NMNN 4.11 ﬂﬁ'l‘l/\lllﬁﬂ\‘]f]'l’)ﬂ‘lﬂﬂﬂaﬁﬂmcﬂﬂﬁgIJWILﬁ@ﬂﬂﬂulﬂﬁ]']ﬂﬂ'lﬁv\lfnﬂﬁﬁlﬂ?ﬂ

Trend Forecast x Seasonal Factor 11/38U1NeUNUgoav1895 4

an

)il

135199 4.22 11AA9A1 Future Period Trend Forecast Seasonal Factor Trend Forecast x Seasonal

Factor Sale Actual Waf14 Trend Forecast x Seasonal Factor - Sale Actual 118 %Error U4

Y
nansuslsznnaellla

Future Trent Seasonal  Forecast by Sale Forecast by T x S %Error

Period  Forecast (T)  Factor (S) TxS Actual - Sale Actual
37 1,727.06 1.06 1,825.06 1,537 288.06 18.74%
38 1,775.67 1.02 1,819.56 1,630 189.56 11.63%
39 1,828.05 0.92 1,674.01 1,832 -157.99 8.62%
40 1,884.22 0.96 1,806.02 1,915 -108.98 5.69%
41 1,944.18 1.06 2,054.50 1,743 311.50 17.87%
42 2,007.91 1.02 2,057.54 1,937 120.54 6.22%
43 2,075.43 0.92 1,900.55 1,662 238.55 14.35%
44 2,146.73 0.96 2,057.63 1,534 523.63 34.14%
45 2,221.82 1.06 2,347.89 2,012 335.89 16.69%
46 2,300.68 1.02 2,357.54 1,798 559.54 31.12%
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M3190 4.22 (919)

Future Trent Seasonal  Forecast by Sale Forecast by T x S
%Error
Period  Forecast (T)  Factor (S) TxS Actual - Sale Actual
47 2,383.34 0.92 2,182.51 1,077 1,105.51 102.65%
48 2,469.77 0.96 2,367.27 1,467 900.27 61.37%

{ J 1 A o Y
ﬁ]'lﬂ@]'lﬁ?\?‘ﬁ 422 WUN ﬂ'leJ'lﬂﬁm‘ﬁﬂ'lu'Jmllﬂflnﬂ Trend Forecast x Seasonal

g’/ 1 Y 1 1 a . 1 { 1 (% 1 ]
Factor 1N411ANILAZ B8N IIA1UDI80AUIEDTI Fa0AT Error Nuana1anuluuaazsianal

4 o 1 3',, a . 1 ] ] I
111911181 Error anuaumadouauuagiulaely One Simple T-Test Wyt luoglunmsin

o P A o < ¥ iy v sy A
mnsasausulan 20% nieoamenansumlsznndsldTanldanmsnernsalaiels

Trend Forecast x Seasonal Factor 138U unU80au18939 HAAIAINNN 4.12
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= == Forecast
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H a [ o ¥ { o a,
NN 4.12 s muaassaavignansaailsznmas T Tan ldannisnensaiarels

Trend Forecast x Seasonal Factor WSeumeunUeoA1e934
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M1519% 4.23 UEA9A1 Future Period Trend Forecast Seasonal Factor Trend Forecast x Seasonal
Factor Sale Actual Wam14 Trend Forecast x Seasonal Factor - Sale Actual 4% %Error U84

a [ J dy Qy
NanNUN NN T

Future Trent Seasonal Forecast by Sale Forecast by T x S % Error

Period  Forecast (T)  Factor (S) TxS Actual - Sale Actual
37 1,138.62 1.01 1,145.92 980 165.92 16.93%
38 1,158.21 1.03 1,188.03 1,014 174.03 17.16%
39 1,179.64 1.02 1,203.05 845 358.05 42.37%
40 1,202.92 0.96 1,153.50 748 405.50 54.21%
41 1,228.04 1.01 1,235.91 978 25791 26.37%
42 1,255.00 1.03 1,287.31 1,586 -298.69 18.83%
43 1,283.81 1.02 1,309.29 1,378 -68.71 4.99%
44 1,314.47 0.96 1,260.46 1,261 -0.54 0.04%
45 1,346.96 1.01 1,355.60 1,036 319.60 30.85%
46 1,381.30 1.03 1,416.86 962 454.86 47.28%
47 1,417.49 1.02 1,445.62 1,914 -468.38 24.47%
48 1,455.52 0.96 1,395.72 1,320 75.72 5.74%

I o

{ 1 1 Y
%1ﬂ¢]1iN‘ﬁ 423 NUN mwmmmmmmm”lﬂmﬂ Trend Forecast x Seasonal
P v v

Factor fl‘VNll1ﬂﬂ'JHmzﬁ@ﬂﬂ’ﬂﬂﬁlﬂ\iﬂﬁ]ﬂﬂﬂﬂﬂi\i G‘]ii\‘liJﬂW Error ﬁummmuimmazmmam
4 o 1 g a Y . ' ' 1 4
Lﬁ6u1ﬂ1 Error ﬂQﬂN@NWﬂﬂﬁﬂﬂﬁﬂJuﬁﬁ1uIﬂﬂi% One Simple T-Test WU ”lmgiummm
A [ Y a o J dy 2 A Y J 9 ant
Vlﬁﬁﬂiﬂﬁlﬂil‘i‘ﬂhlﬂ‘i/] 20% ﬂiﬂ’NEJE]WIHEJWaﬁﬂm"lﬂﬂ53Lﬂ‘ﬂLﬁE]LGHG]“I/]llﬂi]1ﬂﬂ1iW81ﬂimﬂ’JEJ’Jﬁ

Trend Forecast x Seasonal Factor 11381 UNUe8AU1803 9 LAAIAININN 4.13
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q' a @ 4 dy Qy A Y J 9 an
NINHN 4.13 ﬂ'i11/\]Llﬁﬂ\‘]EJE]§°’I51118Nﬁﬁﬂm“ﬂﬂi%tﬂﬂlﬁﬂlsﬁﬁﬂulQQWﬂﬂTiWﬂWﬂimﬂ’Jﬂ’J‘ﬁ

Trend Forecast x Seasonal Factor 1f381iNeunUeeav18934

15199 4.24 1E@A9A1 Future Period Trend Forecast Seasonal Factor Trend Forecast x Seasonal
Factor Sale Actual Wam14d Trend Forecast x Seasonal Factor - Sale Actual 44ag %Error U84

a [ 3 g’/
HaRN N 5NNV

Future Trent Seasonal Forecast by Sale Forecast by T x S v Frror

Period  Forecast (T)  Factor (S) TxS Actual - Sale Actual
37 1912.23 0.95 1,823.37 1,098 725.37 66.06%
38 1948.35 1.00 1,949.37 1,419 530.37 37.38%
39 1,986.56 1.06 2,109.73 1,622 487.73 30.07%
40 2,026.86 0.95 1,932.67 1,561 371.67 23.81%
41 2,069.23 1.00 2,070.31 1,854 216.31 11.67%
42 2,113.69 1.06 2,244.75 1,958 286.75 14.64%
43 2,160.24 0.95 2,059.86 2,180 -120.14 5.51%
44 2,208.87 1.00 2,210.03 1,848 362.03 19.59%
45 2,259.58 1.06 2,399.68 2,136 263.68 12.34%
46 2,312.37 0.95 2,204.92 2,110 94.92 4.50%
47 2,367.25 1.00 2,368.49 2,224 144.49 6.50%

48 2,424.22 1.06 2,574.53 2,228 346.53 15.55%
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{ 1 1 o
1AA151990 424 WU Anernsaina1uIa 1ae1n Trend Forecast x Seasonal
Factor a2 11 QjliA111nn11A100989A189539 F91A1 Error - Nuanananulunaazsienan
4 ) 1 gﬂ a . 1 ] 1 Jd
11010181 Error Naviuaumadouauuagiulaeld One Simple T-Test Wi luoglunmai
A o oy a o ¢ ¥ Ayyw %
nensogensulan 20% nileeavienaasuailsznnnmunsvidunldannswernsol

#1873 Trend Forecast x Seasonal Factor (13 sUMeUNUeDAI8939 LAAIAININN 4.14

3,000
2,500
=
g A
=
525000 W =@— Actual
S
1,500 Forecast
1,000
Sy - syt w -~ - 5 &5 oo
D R
=S 2 5 & & 2 2 2 338 % & S

d' a [ o 3}/ A Y Y ax
MNN 4.14 ﬂiw\lLlﬁﬂ\‘lﬂﬂﬂﬂﬂﬂwﬂﬁﬂm“ﬂﬂi$Lﬂ‘1/lﬂ1\1!,ﬂ\161ﬂﬁu‘1/lllﬂ‘ﬂ?ﬂﬂﬁ‘l/‘lfﬂﬂiﬂlﬂ’]ﬂ’)‘ﬁ

Trend Forecast x Seasonal Factor (1/381MeUN UgBAVIEDT

M13199 4.25 1AAIAT Future Period Trend Forecast Seasonal Factor Trend Forecast x Seasonal

Factor Sale Actual Wa®14 Trend Forecast x Seasonal Factor - Sale Actual A% %Error U4

NaAAUNUTZONMAUNIVIEN

Future Trent Seasonal Forecast by Sale Forecast by T x S
%Error
Period  Forecast (T)  Factor (S) TxS Actual - Sale Actual
37 756.82 0.87 654.89 994 -339.11 34.12%
38 749.55 1.11 830.91 975 -144.09 14.78%
39 742.36 1.02 755.61 724 31.61 4.37%

40 735.23 0.87 636.22 778 -141.78 18.22%
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Future Trent Seasonal Forecast by Sale Forecast by T x S % Error

Period  Forecast (T)  Factor (S) TxS Actual - Sale Actual
41 728.18 1.11 807.22 1,019 -211.78 20.78%
42 721.19 1.02 734.06 1,001 -266.94 26.67%
43 714.27 0.87 618.08 618 0.08 0.01%
44 707.41 1.11 784.20 949 -164.80 17.37%
45 700.63 1.02 713.13 891 -177.87 19.96%
46 693.90 0.87 600.45 720 -119.55 16.60%
47 687.24 1.11 761.84 794 -32.16 4.05%
48 680.65 1.02 692.79 853 -160.21 18.78%

A

1NAIT19N 425 WU ANeInTaina1uIn 18910 Trend Forecast x Seasonal

=

Factor au lvajlin11esn1A190980a110939 F91A1 Error  Nana19nuluuaag3a3an

4 ) 1 gJ/ a . 1 1 1 4
iie1i1A1 Error Manuamnagevauuagiulagle One Simple T-Test w1 lieglunaai

D
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Y

[

YA A o 2 Ay ¥ o
‘]Jvlﬂ‘Vl 20% ﬂﬁ”ﬂ/\lﬂf‘]ﬂﬂl?ﬂWﬁﬂﬂﬂl“ﬂﬂﬁmﬂﬂﬂ%‘]mﬂﬂlTEJT?Vlulﬂi]TﬂﬂTinﬂﬂﬁm

A1873 Trend Forecast x Seasonal Factor 138118 UNU&0AU18939 LAAIAIAINN 4.15
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Y
U

a 4 a d v a, 1
MINATOUAVNATIU NTHIINTUVDINAAAUNNY 5 UTLAN 1INITNIINIA
S (w Y

WeNTINUTVUAD (Seasonal Forecast)

H,: 1> 20% (AR Error ¥09M5NAT0UAANAIANINNIHIOMINY 20%)

H,: 1 <20% (717213 Error U9IMsnadoURANaIATosni1 20%)

a @ a o 23 an ' s (v Y

M13197 4.26 T3UMINGINTAVDIHAAAUNN 5 YT2IAN INITMIMIAINeINTANUTVLAD

(Seasonal Forecast)

One Sample T-Test

Test Value = 20

)? SD P value

T
iHoda 11.68 16.18 0.049*
o lila 12.23 9.60 0.009%*
GRIE 14.96 11.64 0.024*
ANV U 7.87 7.05 0.000%*
NINLONUTIYT) 10.22 7.77 0.001*

*TedAYN A DaNIZAY 0.05
{ 1 o a [ 4 g}./
MNATN 426 WU FUHVUNMINGINTDEDAVIGUVDINAANUNNI 5 UTzIAN
an o = 1 [P= A [N
9INIDN1TNEINTBLUD Seasonal Forecast Hoyadiulvgiiainnuaaianaon lunu 20%

@

4 s A o 9 o o { %
AR NN NUTENAUA 13 39111 INAdeY One Sample T-Test NTLAVANY
4 @ 1 o [ Jd a o 4
¥9U 95% WU ATWEINTAIMUY Seasonal Forecast (MU AUNUMITNEINTAUHAANUR
g a A o X A 2 H
N4 5 15217 Ao 1@eda 170 11 Ta 1@o1¥a N1UAIVIAY LAZNIAUNIVIETD
a L4 a [ o g}J A, 1
MINATDUANVATIU MINIINTAUVOINAANUNNG 5 YTZ1AN I0ITMTHIA
o 4 o

nensaiuud 1uNU5uud) (Trend Forecast)

H,: 1= 20% (1A Error U9IMINATOUAANDIANINATIHIOMINY 20%)

H,: < 20% (A1 Error ¥04MsnadouAana1niosndn 20%)
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d' 4 a [ ax 1 4 9
M1319N 4.27 ﬁ;ﬂmswmﬂimmmwammmm 5Uszom INIBMSTHIAINGINT BT 111N

nSud (Trend Forecast)

One Sample T-Test

Test Value = 20

X SD P value
dAoda 31.40 36.60 0.847
o1/ Ta 27.60 35.30 0.746
doin 24.85 16.67 0.832
ﬂNLﬂ\‘l"UTngJU 19.53 20.30 0.469
NNLNIVIYTT 17.60 9.39 0.197

WA IAYNADANTEAY 0.05
{ 1 J a @ PR
i]'lﬂ@]'liWQ‘ﬁ 427 NUN gﬂuuumﬁwmmmﬂaﬂﬁuwmmwa@ﬂmmm 5 ’]Jiglﬂ‘ﬂ
am 1 o Y A o Y ~ 9 J =
inﬂ’)ﬁﬂ’lﬁ“ﬂ1ﬂ1WﬂWﬂ§mLLu')Iu3J‘ﬂﬂﬁ°U!Lafl (Trend  Forecast) umayammauummm
A 1 a ' s A o o Y =X o o
ﬂammaau”lmﬂu 20% GIWMLﬂﬂl“VIWﬂTﬂﬁmﬂUﬁHﬂﬂWﬁuﬂq’J WWHINININITNATDU
1 [ 4 < 1 o
One Sample T-Test NTLAVANUITONUY 95% WUI1 MISWYINTAILUY Trend Forecast
] @ Jd a o ﬂ’g‘J
llilﬂ/iiﬂZﬁiJﬂ’Uﬂ”lﬁWfﬂﬂSﬂ!Nﬁ@]ﬂﬂ!cVWN 5521an
a 4 a [ o g}/ a 1
NITNATDUTUNAIIU NITNIINTUUDIAAANUNN 5 Usziam flﬂﬂ’J%ﬂWiﬁTﬂW
4
WEINTULDY Trend Forecast x Seasonal Factor
H,: 1= 20% (71921 Error Y9IMINAA0UAANAIANINNIHIOMIND 20%)

H,: p < 20% (71721 Error U9IMsnadoUAaNaIAtiosnin 20%)
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4 4 a [ 1 L4
M3197 4.28 ’e’f?ﬂﬂ'liWEJ'lﬂiﬂ!ﬂJﬂﬂwaﬁﬂm"VWN 5 Uszan INITMIHIATININT ALV Trend

Forecast x Seasonal Factor

One Sample T-Test

Test Value = 20

X SD P value
dAoda 28.18 33.50 0.792
o1/ Ta 27.42 28.36 0.808
doin 24.10 17.16 0.788
mqmqmé’u 20.64 17.44 0.549
NNLNIVIYTT 16.31 9.67 0.107

[

WA IAYNADANTEAY 0.05
H ] rd a [ o g’.}
NATNN 428 UM JULVVNINGININIDAVIBVOINAAN NN 5 Uszan
=Y 1 J 1 ]
9INIBNITHIAINGINTBIUUD Trend Forecast x Seasonal Factor HUpyau1adIuiiAIn
d‘ (=N 4 o’d’ Aa o o Y =K o o
aatatnaou lny 20%  arupamneInsainuIEnovuald 39iinInaaey
1 @ 4 ) ] g

One Sample T-Test NTLAVANUTONU 95% WUI1 MINYINTAILUL Trend Forecast x Seasonal

1 @ doa o 4 g’/
Factor ”lummzfmﬂ‘umiwmmmwammmm 5 Uszon
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Tumsanuiaial Tadny 599 MINeNIalMIHAATBLAZNUNL: NIAANE LT HN
4 d o w d‘ 4 a o 4 A dy A dy dy Qy
DUNAMS WU INA (WONNTAOAVIBNAAN LN 5 Uszian Av @eda @e )i Ta @oma nang
Y
U =Y 4
AU 1AZNIUNIe1) #2835 0YnTNIa1 Ineldn15nensaiy Seasonal  Forecast Trend
Forecast 1A% Trend Forecast x Seasonal Factor i0%1A17 INAIA8INUEBAIEIITWINT YA
1 a [ 14 = o A J [ 9 a U A a
uaazHann izl Uuuumsnensanuana 19y Ismsionsanainnunaiamnasumay
o o A Y A < o SR Y
@1 581 (MAPE: Mean Absolute Percent Error) fitfosngaiilurianlumsweinsal ¥elaagiwa
9/
MIANEIINGY Aail
a [} J dy A
5.1.1 waanaNlsznniassn
o A o (] { 1
MINEINTD! 1AeNT Seasonal Forecast 11NNITAIUIUYFII Seasonal 7 4 UA1 MAPE
Y A Aq v o A
Hagnga AUNI5N 1% 11N1SNOINTDILLD Seasonal Forecast A0 Y = (4,994.75 + 16.96T) x
Factor N1 anuaaanaen'liiny 20% ed1aihied N fseauaNuAseIl 95% og1u
P 1% 4
nanausosausyld
o an = Y A Aq Y
M3NINTD 1825 Trend Forecast L1 Quadratic #4711 MAPE Uagnga gunsnly
4 L= 4 a
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