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ABSTRACT

The purpose of this study were to explore and find sales forecasting equation for 5

product including seal hood to radiator support, seal radiator URP, T/L cab window, dam windshield

glass adhesive, and ACK-windows outside. Time series were used to forecast by seasonal, trend,

and applied the multiplication of trend and changing index by seasonal (T x S). Data used in this

research were monthly sales of 5 products. The data analysis used each product sales for 40 months

and analyzed by mathematical analysis program.

The three ways forecasting analysis results using absolute error and percentage of least

error found that seal hood to radiator support and seal radiator URP and dam windshield glass

adhesive should use trend forecasting. T/L cab window should use T x S forecasting and ACK-

windows outside should use seasonal forecasting.
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Oct-07 539,678.34 2,579,852 1,321,710 2,062,639 1,486,485.00
Nov-07 593,138.48 2,438,712 1,645,596 1,948,648 1,271,516.40
Dec-07 457,778.48 2,140,070 1,350,047 1,980,759 1,074,843.00
Jan-08 407,278.36 2,107,552 1,085,081 1,916,193 1,006,236.00

Feb-08 552,385.41 2,352,377 1,515,832 2,145,195 932,942.70
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Fansz Talamh

FANTL9

VU

819504
Month/year TRUUA nhsooud il N5LAINKAY  ONFANTLINKA
Mar-08 542,930.67 2,733,125 1,633.456 2,187,751 1,547,319.60
Apr-08 456,086.91 2,185,492 1,155,284 1,580,432 1,001,206.80
May-08 581,072.01 2,403,923 1,430,507 2,078,254 1,046,716.20
Jun-08 538,230.95 2,261,072 1,385,652 1,837,065 1,374,383.88
Jul-08 482,669.88 1,965,096 1,006,476 1,944,793 762,282.45
Aug-08 454,432.45 2,148,226 474,902 1,933,018 1,008,033.21
Sep-08 572,308.60 2,126,823 1,274,080 2,346,263 1,080,848.25
Oct-08 549,552.35 2,463,768 1,274,300 2,398,575 1,524,564.90
Nov-08 504,920.79 1,992,749 1,511,611 2,087,692 1,328,874.48
Dec-08 383.,497.69 1,154,014 857,541 1,816,349 739,527.75
Jan-09 434,201.90 1,548,355 647,810 1,333,604 853,301.25
Feb-09 363,842.22 1,542,008 299,584 1,367,232 771,384.33
Mar-09 348,904.51 1,197,565 722,021 1,614,147 546,112.80
Apr-09 278,018.98 1,136,686 607,274 1,125,376 541,561.86
May-09 291,855.80 1,027,226 753,822 1,335,562 607,550.49
Jun-09 404,575.97 1,643,783 893,810 1,447,209 696,293.82
Jul-09 330,702.25 1,595,966 691,540 1,368,490 648,508.95
Aug-09 413,701.65 1,793,756 979,193 1,549,315 1,058,093.55
Sep-09 509,144.60 1,874,378 1,079,852 1,826,373 1,064,919.96
Oct-09 577.359.70 1,647,769 1,186,788 2,459,255 926,116.29
Nov-09 545,717.55 1,589,637 1,084,859 2,143,508 1,283,365.08
Dec-09 477,016.80 1,595,301 1,010,045 1715917 1,012,584.15
Jan-10 535,035.80 1,763,752 970,314 1,752,942 841,923.90
Feb-10 598,392.55 1,944,633 1,059,040 2,138,442 1,324,323.54
Mar-10 633,095.55 2,134,592 1,211,631 2,548,264 1,299,293 37
Apr-10 487,350.40 1,370,814 950,546 1,801,756 739,527.75
May-10 431,774.30 1,477,737 1,049,466 1,755,884 912,825.51
Jun-10 474,358 45 1,660,767 969,641 2,057,311 871,987.73
Jul-10 500,689.20 1,659,067 811,678 1,863,717 801,149.95
Aug-10 511,776.26 1,975,054 897,128 1,720,680 1,103,244.40
Sep-10 560,101.65 1,651,034 948,846 1,832,905 1,044,682.09
Oct-10 608,832.64 1,680,398 1,087.408 1,927,218 872,229.09
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Fansz 114 Fanszdami  veumiiele  #19309nIEIN BFAnITaN
Month/year nI0eud TOUUA uml N M
Nov-10 618,145.40 1,356,957 903,644 2,278,363 1,053,904.65
Dec-10 548,438.05 1,144,961 734,532 2,051,826 802,048.07
Jan-11 551,770.70 1,558,219 637,544 2,090,737 856,595.52
Feb-11 675,062.96 1,386,722 867,826 1,983,635 1,097,138.50
Mar-11 635,941.75 2,080,741 1,475,908 2,687,199 1,479,055.50
Apr-11 383,098.30 1,205,695 674,497 1,509,157 696,293.82
May-11 287,891.56 658,059 444,025 977,485 127,420.20
Jun-11 631,901.05 1,626,690 800,266 2,265,141 969,376.40
Jul-11 575,981.40 1,356,537 851,539 2,239,462 798,688.80
Aug-11 497,625.15 1,220,048 803,436 2,353,579 772,065.84
Sep-11 483,247.96 1,227,128 703,614 2,357,759 731,148.00

as a 5%
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¢ 1UMITINAANT
4 v o < %
2. MsNeINTaILUUBYNTUIA IaemAu 11 (Trend) 110 Tdsunsuduiogy deez
o Y 4 1 d' d‘ Y o’é =1
A 1mININeINgal (Forecast) 1149539190191 9 NABINT TUANMIMINGINTAUFINTATAT
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auann llsunsulsngoglumsanadns
L4 9 o U [ 9 4
3. msnensal laglemslszgnasgninanagauesa il lunmMsneInsaluag

ﬁ’%ﬁqg}ma (Trend Forecast x Seasonal Factor)
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1 d' 1 v 1 d’d‘ [ 9

aIUN 1 NMITNIAT AFUHANIA (Seasonal Factor) tazAIeInsanlsuua (Seasonal
Forecast)

1 d' 1 d 9 d' (% 9

FIUN 2 MIIMMINNTAAUI 11IUA5UUAD (Trend Forecast)

1 § 1 4 1 1 4 [
daui 3 msvialszgnaszriraguuesainul Tduannswensainaz Al

f)9N1a (Trend Forecast x Seasonal Factor)

4.2 HAMIIATIEN
1 A Jd 1 a o PR a ax 1 A
AN 1 NMINGINTUMIDAVIBHAANUNNY 5 FHA TAsI5NT viAnsdeunilas
an ' =~ A P~ . A J s 3 J
MUHANIA (Seasonal) TagsMsvinuaagnaoun (Moving Averages) [No¥1A NI UAA I

4 { o o a [ o 9 [
ﬂmmﬂﬁaumaﬂauym (MAPE: Mean Absolute Percent Error) UBIHAANUNIIUIU 26 VDYAA

e

ATAN ) A9

- D) ~ ) %
AN 4.1 L!,ﬁ'ﬂ\‘]"llﬂiallﬁ MAPE 494 Seasonal ﬂlﬁ]\i“lﬂﬁﬂizjﬂiﬁﬂu1iﬂﬂu¢l

Seasonal MAPE Seasonal MAPE
2 13% 8 12%
3 13% 9 13%
4 12% 10 13%
5 13% 11 9%
6 11% 12 8%
7 11% 13 9%

v ' 4 4 P4 a o 4
11INANINA 4.1 LAt oyadIAUAIIANDDUIRASANY T8l (MAPE) Y0Inansnmal

= 9 o o 1 A T
yanszllsaninsasudlagnisamiuiuinainisilasuuilasninggnia(Seasonal) WA

' '
A9 =

MAPE filianfosngane 8 % H9H114I81910N1311A1 Seasonal 1 12 1119F11UI0 Seasonal 910N
A A = A A 9 = & A 9 Y]

IAADUNBININNN 2 DI 13 ﬁ13JﬂTiLﬂa'f)uﬂGU’E]\?aUﬂiJ“aﬂﬁ\?WU\?ﬂﬂ 13 i]'lﬂ"llf]ll“a 26 "ll’E')lI“al,Liﬂ
~ A4 qua D) o ' .

VBDINTINN 4.1 1/1dmweMgﬂugmmayjaiumimmmm Future Period, Seasonal Forecast, Sales
1 a (% 4

Actual Ha®19U04 Seasonal Forecast - Sales Actual 11a% % Error ¥9anaanam aanse Tasanth

I'd 1 1 g}./ 1 d‘ = é ) 1 9 1 dy
3?3EJl!ﬁﬂlﬂQﬂf?Ql?ﬁT@]@"lﬂ@]QLLﬁ%?\‘]L’Ja"l‘ﬂ 27 N 40 cmmmmmmmmmawayjamam“l‘ﬂ

= 1 U a QI d‘ 1
WFeUNeuMNUEDAVIBTIAIAITINN 4.2 G]’f)ll‘]J
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M5199 4.2 11AA9AT Future Period, Seasonal Forecast, Sales Actual WAMN19UDY Seasonal Forecast

a [ 4 4
- Sales Actual 1183% Error Y9HaAAN N dansz 1Usantnsosud

Future Seasonal Seasonal Sales Actual Seasonal Forecast — % Error

Period Factor Forecast Sales Actual
27 0.83 403,925.8 431,774.30 -27,849 6%
28 0.8 388,604.7 474,358.45 -85,754 18%
29 0.87 421,402 500,689.20 -79,287 16%
30 0.95 455,089.2 511,776.26 -56,687 11%
31 0.96 457,759.6 560,101.65 -102,342 18%
32 1.15 547,679.9 608,832.64 -61,153 10%
33 1.07 510,871 618,145.40 -107,274 17%
34 0.95 450,893.4 548,438.05 -97,545 18%
35 0.98 463,429.8 551,770.70 -88,341 16%
36 1.16 546,589.8 675,062.96 -128,473 19%
37 1.14 534,402.8 631,901.05 -97,498 15%
38 1.05 490,365 575,981.40 -85,616 15%
39 0.83 389,070.4 497,625.15 -108,555 22%
40 0.8 374,268.9 483,247.96 -108,979 23%

INAITNN 4.2 WUIIAIVOIUDAVIBDTI (Sales Actual) @IUNINUAININAIIAINIG

A o X J ~ 1 o 1 1 1
Wﬂ’lﬂimﬁﬂ’lujml‘l@%}ﬂ']ﬂ Seasonal Forecast é]?\?flﬂ’lﬂ'ﬂll Error ﬂll@ﬂ@’l\iﬂuiuuﬁag%?\ina']U,G]

4 o 1 g’/ an 1 1 P
Lﬁ’f]u’lﬂ1ﬂ3'13J Error ﬂﬂﬂﬂﬂﬂWﬂﬂﬁﬂUW1Qﬁﬂ@Iﬂﬂi%} One Sample t-test U,ﬁ}’mumagslummmw

ﬂ1ﬁﬂ%ﬁﬂﬁ1ﬂ1‘iﬂﬁlﬂh%ﬂ1§?{ (’31\18\11]1ﬂ@]1‘§1\‘1 4.21) AIUAUNT IUNI1TNIAT Seasonal Forecast

A0 Y=(524,986.3-1486 x Time)*FactormﬂTﬂmﬂmmiﬁm'Jmmiwmnmiﬁu%gﬂmm

Seasonal Forecast
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M50 4.3 1AAIVOYA MAPE U4 Seasonal YpITHanszianisngus

Seasonal MAPE Seasonal MAPE
2 11% 8 11%
3 11% 9 11%
4 11% 10 10%
5 10% 11 9%
6 9% 12 8%
7 10% 13 10%

1 J N o J a o
1NA5199 4.3 LlﬁﬂQ%@Hﬁﬂ?ﬂ?"lﬂﬂﬁ']ﬂlﬂﬁ@umafJﬁ‘JJ‘ialjiill (MAPE) maqwammcﬁ

[ 9 " o 1 { T
anse QW‘L!'I?J"L]Eluﬁiﬂﬂﬂ'liﬂ'lu’Jmi]’lﬂﬂ’lﬂ’]ilﬂaﬂullﬂﬁﬂ@’lﬂﬂ@jﬂ’lﬁ (Seasonal) WUI1A1 MAPE

=)

1 A

9) { v [ 1 { 4 o
HalosNaano 8 % FIAIUINUIINNITHIAT Seasonal N 12 11BAIUIY  Seasonal D1NNT

Q

=Dl.

A A = A A 9 = 2 A 9 Y]
IAADUNYBININNN 2 DY 13 mmmimaeuwmmmauﬂaﬂiwmﬂa 13 i]'lﬂ"l]’ﬂisllﬁ 26 mauﬁaum
A ¥ A A qug ) A ' )
YDINIT NN 4.13 mmwaimﬂugmmayaiumimmmm Future Period, Seasonal Forecast, Sales
1 a [ o [ 9
Actual W@®19UDY Seasonal Forecast - Sales Actual L@ % Error UBINAANDN FANTLIIHU
J ] J 3’, (L] d' = & o 1 9 1 dy
iﬂEJ‘L!G]GU’GQGD"NL'Jﬁ'IGIE]VlﬂGNLLG]GB'NL’Jﬁ'WI 27 N 40 G]NﬁWll'l‘iﬂﬂ1u3mﬂ1ﬂlﬂﬂﬂlﬂyjﬁlﬁa1u1ﬂ

A euNeumNUeoAYIEIININI1TIN 4.4 o Tl

M13199 4.4 LAAIA Future Period, Seasonal Forecast, Sales Actual WAM19UB4 Seasonal Forecast

a [ d [ o
- Sales Actual 8% Error UBINANNUMN C?fﬁﬂiz%ﬂﬁfhiﬂﬂu&]

Seasonal Seasonal Forecast —
Future Period Seasonal Forecast Sales Actual % Error
Factor Sales Actual
27 0.82 1,237,496 1,477,737 -240,241 16%
28 0.94 1,374,725 1,660,767 286,042 17%
29 0.99 1,410,559 1,659,067 -248,508 15%
30 1.13 1,575,554 1,975,054 -399,500 20%
31 1.01 1,375,624 1,651,034 -275,410 17%
32 1.01 1,335,540 1,680,398 -344,858 21%
33 0.96 1,233,828 1,356,957 -123,129 9%
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M319N 4.4 (90)

Seasonal Seasonal Forecast —
Future Period Seasonal Forecast Sales Actual % Error
Factor Sales Actual
34 0.89 1,108,018 1,144,961 -36,943 3%
35 0.98 1,181,405 1,558,219 -376,814 24%
36 1.02 1,192,071 1,386,722 -194,651 14%
37 1.2 1,357,055 1,626,690 -269,635 17%
38 0.97 1,061,308 1,356,537 -295,229 22%
39 0.82 873,456 1,220,048 -346,592 28%
40 0.94 960,153 1,227,128 -266,975 22%

] v
ﬁﬂﬂﬁﬁNﬁ 4.4 NUNMUDIYDAVIYVTI (Sales Actual) ﬂlﬂﬂﬂaljﬂil“aﬂﬂﬁuﬂﬁﬂWNWﬂﬂ’ﬂ
1 oA o 9 2 A ~ 1 [ 1 [}
ﬂ?ﬂﬁWﬂWﬂSﬂW]ﬂTL!’Jmulﬂmﬂ Seasonal Forecast %¥3UA1AI1Y Error mmmnnu“lmmazmmm
[ Y
uAie11A1AY Error MAMNANINATOUNNADA 19814 One Sample t-test udamuiluoglu
P a o [ a 1 1
Lﬂm“ﬂﬁﬂNUﬁHV]ﬁnﬂiﬂEJ’E)iJﬁ‘]Jllﬁ} (’S}N’E)Q%Wﬂﬂﬁﬁ 4.21) muﬁumﬂumimm Seasonal
[ 4
Forecast 00 Y=(2,497,658-36,842.92 x Time)*Factor 10 1U5UNTUMTAIUIUMITNEINT B

o <
qAUING 1JuD9 Seasonal Forecast

3 a v ' <
15199 4.5 L!ﬁﬂ\‘l‘ﬁjﬂu“ﬁ MAPE 494 Seasonal Wﬁ@]ﬂm“ﬁ’ﬂlﬂﬂﬂﬂﬁﬁﬂuﬂﬂ

Seasonal MAPE Seasonal MAPE
2 19% 8 18%
3 19% 9 19%
4 19% 10 21%
5 19% 11 16%
6 14% 12 17%

7 17% 13 17%
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{ ' 4 { o o a 7
15190 4.5 udasdeyaninNuaIAdowRAsd Nyl (MAPE) YBINannmw

Y [ o 1 A T A
"IJ@?JW‘LJW]'NLL?HJT@EJﬂ'ISﬂ1u3ﬂ!ﬂ1ﬂﬂ1ﬂ'l§L’]JafJ‘LlLL°lJﬂ\WﬂllE]f]fﬂa (Seasonal) 131911 MAPE M

Yy A A £ o ' a A A 4
AUBINTAAD 14 % FIATUIUIINNITNIA Seasonal NN 6 LUBATUIMU Seasonal IINNITLAADUN

1 = A A 9 2 &2 A 9 9 ~
FAINUIN1IN 2 D3 13 mumimaaumawayjamwmﬂa 13 mﬂsuay,a 26 ﬂlﬁ)yjauiﬂ"llﬁ)ﬂﬁ"lﬁﬂ‘ﬂ

y g A I o 1 .
4.15 neibieldiugiudoyalun1sdA1uIuAl Future Period, Seasonal Forecast, Sales Actual

1 a @ I'd 1 <3
AR INUDY Seasonal Forecast - Sales Actual 0% % Error U9INANNUN ‘llﬂﬂﬁﬂlWlNLm‘UﬂJ’eN

] 1 ?,‘, 1 A = = o 1 9 ' dy =} 1w
mmama”lﬂmgmwnam 27 DN 40 «mmmsammmﬂWmmeyammu"lﬂuﬁfmmsmmfm

a v d' A
YDAVIYIIIAINITIIN 4.6 Gl’t’)llﬂ

M3197 4.6 L1AAIAT Future Period, Seasonal Forecast, Sales Actual WAA19UDY Seasonal Forecast

a ] 4 Y <
- Sales Actual Li81¥% Error Y9INaANUN YD UNUINTULAL

Seasonal Seasonal Forecast —
Future Period Seasonal Forecast Sales Actual % Error
Factor Sales Actual
27 1.01 907,215 1,049,466 -142,251 14%
28 0.87 762,732 969,641 -206,909 21%
29 0.78 673,265 811,678 -138,412 17%
30 1.12 942,636 897,128 45,508 5%
31 1.05 862,805 948,846 -86,040 9%
32 1.23 995,264 1,087,408 -92,145 8%
33 1.01 799,146 903,644 -104,498 12%
34 0.87 670,034 734,532 -64,498 9%
35 0.78 589,749 637,544 -47,795 7%
36 1.12 823,237 867,826 -44,590 5%
37 1.05 751,161 800,266 -49,105 6%
38 1.23 863,641 851,539 12,102 1%
39 1.01 691,078 803,436 -112,358 14%

40 0.87 577,336 703,614 -126,278

18%
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' Y

ﬁﬂﬂ@]'ﬁNﬁ 4.6 NUNAIUDIYDAVI8DIN (Sales Actual) ﬂl@ﬂ%@iﬂﬁ%ﬂﬁiﬂﬂﬁﬂ?ﬂ?ﬂﬂ’ﬂ

[ rfd' o Y é = .d' 1 Y 1
mmswmﬂsmmmmm”lﬂmﬂ Seasonal Forecast ¥IUA1AITY Error mmmwﬂu‘lmmaz

] Y
19981 H011A1A N Error NanMuauInadoun19ana 1agld One Sample t-test 1M 110§
P a o [ a y 1 1

TumnaminnausEnasosensuld (3199991001519 4.21) d@ruaunsIunITHIAT Seasonal
o 4
Forecast 78 Y= (1,375,978-17,784.66 x Time)*Factor 910 1U5UATUNITAIUIVUMITNEINT B

o <
13931909 Seasonal

M990 4.7 1A MAPE ¥4 Scasonal YDI819504N5ZINNE

Seasonal MAPE Seasonal MAPE
2 12% 8 11%
3 12% 9 11%
4 11% 10 11%
5 11% 11 11%
6 12% 12 10%
7 11% 13 10%

o 4

4 1 4 { Y] 4 a
1MNMTNN 4.7 udaipyaiIAINAAIANABUINASTUY Il (MAPE) Y0IHAA M
819394N3ZINNAL Iagn1smuIuaNAINasunlasnuggnia (Seasonal) W1I1A1 MAPE 9
nadeeNgafio 10 % FIHIWINIINNITHIAT Seasonal N1 13 1HOAIUIA Seasonal 91NNT
A A = A A 9 = £ A 9 Y
IAADUNFINIAIN 2 DY 13 MUMIATOUNYDIVOYAATINUIAD 1391NVDYA 26 VOYALITNUD
= P2 A qug ] ° 1 ’
MNTNN 4.7 mmweﬂlmﬂugmmagaiumimmmm Future Period, Seasonal Forecast, Sales
1 a [ 4 [
Actual HA®119UDI Seasonal Forecast - Sales Actual (8% % Error UDINQAANUN J1NTDINTSINU A
1 1 3’/ 1 d’ = t‘ﬂ o 1 9 1 dy =
V093219190 Tawa a1 27 D3 40 Feegnsosnumvesdoyariaiil lunSeuiey

AMNUEDAVHIITIAINITIN 4.8 @10 11)
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M5199 4.8 11AA9A1 Future Period, Seasonal Forecast, Sales Actual WAMN19UDY Seasonal Forecast

a o J @
- Sales Actual 182 % Error UBJIHAANDUMN #13T0INTEINK AN

Seasonal Seasonal Forecast —
Future Period Seasonal Forecast Sales Actual % Error
Factor Sales Actual
27 1.08 1,955,676 1,755,884 199,792 11%
28 0.94 1,681,528 2,057,311 -375,783 18%
29 0.75 1,333,821 1,863,717 -529,896 28%
30 0.72 1,259,145 1,720,680 -461,535 27%
31 0.80 1,400,511 1,832,905 -432,394 24%
32 0.94 1,622,174 1,927,218 -305,044 16%
33 1.04 1,773,769 2,278,363 -504,594 22%
34 1.02 1,732,745 2,051,826 -319,081 16%
35 0.91 1,524,300 2,090,737 -566,437 27%
36 0.98 1,630,877 1,983,635 -352,758 18%
37 1.00 1,639,734 2,265,141 -625,407 28%
38 1.24 2,017,975 2,239,462 221,487 10%
39 1.29 2,072,421 2,353,579 -281,158 12%
40 1.08 1,722,716 2,357,759 -635,043 27%

INAI1T1N 4.8 WUIIANVDIEDAVIGDI (Sales Actual) V0IToYAFIUWINTAININND

l
o

A1n15Nen T8l HA11I0 14910 Seasonal  Forecast H45A1AY Error - fiuanaafulungas
$291020A1H19111AIA MY Brror NaMUALINARBUNIARA 1A81% One Sample t-test LaINV21Lai
agﬂummcﬁﬁ‘ﬂNﬁﬁwmmmﬂau%ﬂﬁ' (8199991013197 4.21) druaunslunIvia
Seasonal Forecast A8 Y= (2,255,488-16,568.19 x Time)*Factor 910 1151158 IAIUINNIST

Jdo o
Wmﬂ‘imaungﬂmm Seasonal Forecast
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M15190 4.9 1AAIYOYA MAPE U043 Seasonal Y9 WFANTZINHA

Seasonal MAPE Seasonal MAPE
2 21% 8 17%
3 19% 9 18%
4 18% 10 17%
5 19% 11 15%
6 16% 12 11%
7 19% 13 15%

@ 4

11NA15197 4.9 HaAIpYaAIAINARIANAD LN ABTUYTE (MAPE) Y0IWAANNH 019

Fanszannuad lagnsmuiannansnlasunasniuggnia (Seasonal) W11A1T MAPE

= A

A
Ny

Y 2 o 1 { 4 o {
HaINgAND 11 % SHIATUIUIINNITHIA Seasonalﬁ 12 Lﬁ’ﬁ]‘ﬂ’lujm Seasonal ﬂ1ﬂﬂ15!ﬂ§@uﬁ

1 Y
= (9

=

BFINIAIN 2 D

A P~ 9 = &2 A 9 9
313 GnllﬂTi!ﬂﬁE)u%ﬂl@ﬁﬂlE]HﬁﬂNWuﬁﬂﬂ 13 mﬂsu’au”a 26 Gumgamﬂmmmin

{ A 9 3 9 o J A
4.9 Natie Imilugiudeyalunisdiuiun Future Period, Seasonal Forecast, Sales Actual

] a [ 4 [
NRMN1NUDY Seasonal Forecast - Sales Actual LAY % Error UYDINQANNUN PNFANTLINUAIVDI

1 1 4 1 A 2 = o ' 9 ' dy ~ 1w
GB'NL'JQ'W]’E]T]JGNLMGH'NL'J@'WI 27 0N 40 C]Nﬁ'lll'l'iﬂ?nu’)ﬂ!ﬂ?ﬂlﬁ]\?ﬂl@yalﬂa'lullﬂllﬁﬂﬂlﬂElllﬂ'lﬂ‘]_l

a o d‘ 1
YOAVIYIITIAINITIIN 4.10 G]E)]lﬂ

13199 4.10  LEA9A Future Period, Seasonal Forecast, Sales Actual WAM19U89Seasonal Forecast

a @ J [
- Sales Actual k6% % Error UBdWNAANDN BNFANTZINYIA

Seasonal Seasonal Forecast —
Future Period Seasonal Forecast Sales Actual % Error
Factor Sales Actual
27 0.84 781,103 912,825.51 -131,722 14%
28 0.79 724,191 871,987.73 -147,797 17%
29 0.73 664,548 801,149.95 -136,602 17%
30 1.21 1,081,420 1,103,244.40 -21,824 2%
31 0.96 846,945 1,044,682.09 -197,737 19%
32 0.91 798,547 872,229.09 73,682 8%
33 1.23 1,062,101 1,053,904.65 8,196 1%
34 0.82 700,144 802,048.07 -101,904 13%
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M519N 4.10 (99)

Seasonal Seasonal Forecast —
Future Period Seasonal Forecast Sales Actual % Error
Factor Sales Actual
35 0.86 720,243 856,595.52 -136,353 16%
36 1.11 924,023 1,097,138.50 -173,115 16%
37 1.33 1,089,179 969,376.40 119,803 12%
38 1.03 832,501 798,688.80 33,812 4%
39 0.84 669,030 772,065.84 -103,036 13%
40 0.79 619,026 731,148.00 -112,122 15%

4 1 1 a 9 v v 1

NNTN 4.10  WUNAVDIDAVIYD3 (Sales Actual) Guawmg,mﬁamﬁwﬁqﬁm

Vo A o Y] R A ~ ' o '
3J1ﬂﬂ’31ﬂ'lﬂ15‘w81ﬂ§ﬂ!ﬂﬂ1u’3mhlﬂi]'lﬂ Seasonal Forecast ¥NUA1AINY Error mmmNﬂuGlmm
[ 1A o 1 y aa 9 Y '
az%’m’mmmﬁammmm Error %Qﬂhﬂﬂ?%ﬂﬁﬁ]ﬂﬂ%ﬁﬁﬂﬁiﬂﬂiﬂf One Sample t-test LAINUIN
1 P a o [ 9 Y a ~ 1 1
agiummmwwNuwwmmmﬂamﬂﬂ (@1\1@\‘1%1ﬂ@]151\1‘ﬂ 4.21) muﬁumﬂumimm
Seasonal Forecast A9 Y= (1,244,699-12,301.82 x Time)*Factor 310 1155 uMTAININNIT

/o
‘Wﬁﬂﬂ‘imﬁuiﬂgﬂﬂlﬂﬂ Seasonal

v
g a

1 A g a [ o as U Y A [ F)

AIUN 2 NMINYINTUATYDAVIINANDUNNG 5 HU IﬂEJ'J‘ﬁﬂTﬁﬁWﬂWLLu’JTuN‘VI‘]JTULLﬁ’J

(Trend Forecast) 1a835n1511A1 Future Period, Trend Forecast, Sales Actual WAA19U89 Trend
A 3 Y a o do 9

Forecast - Sales Actual Glugﬂmmmmmmmaamﬂusaﬂamamammmmmu 26 Yoyave

I@dmamsnensal 1ues299a11 27 3 40 AIAITIAN 9
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d' [ axy . a [ = 9 4
M15199 4.11  LLE@AIA1 Forecast 1A8I5 Trend Analysis YUDINAANUN Fanse 1Usaninsnoua

Trend Trend
Future Trend Sales Forecast — Future Trend Forecast —
Sales Actual
Period  Forecast Actual Sales Period Forecast Sales
Actual (%) Actual (%)
27 511,811.4  431,774.30 19% 34 515,382 548,438.05 6%
28 512,321.5  474,358.45 8% 35 515,892 551,770.70 7%
29 512,831.6  500,689.20 2% 36 516,402.1 675,062.96 24%
30 513,341.6  511,776.26 0% 37 516,912.2 631,901.05 18%
31 513,851.7  560,101.65 8% 38 517,422.3 575,981.40 10%
32 514,361.8  608,832.64 16% 39 517,932.4 497,625.15 4%
33 514,871.9  618,145.40 17% 40 518,442.4 483,247.96 7%

NATMN 411 WUNAIVDI8OAVIEVII  (Sales Actual) NAMANAIIIINAING

o ast 2 A ~ 1 o 1 ' T A o 1
Wﬂ’lﬂﬁmiﬂﬂj‘ﬁ Trend Forecast ¥UA1AINN Error ‘VILW]ﬂ@]'NﬂuEIULlﬁagTUQL'J@’]LW]HJ@U’W]’]?YJ’]N

a o

g).l aa 9 Y 1 v P
Error TI\?W?J@N'WI@ﬁ'E]UTINﬁﬂG]TﬂEJGlGH One Sample t-test umwmmgiummmﬁmmww

o Yy 9 a { 1 1
ausoeausula (8199991013190 4.22) @2uauN151UAIIHIAT Trend Forecast A9

Y=498,039.2 + 510.08 x Time) fn1ﬂTﬂ5uﬂi3Jm'iﬁwmmmiwsﬂﬂmft?u%gﬂmm Trend Forecast

H 1 [ o
M15197 4.12  1EAIAT Forecast Y04 Trend Analysis FanszIantsasus

Trend Trend
Future Trend Sales Forecast — Future Trend Forecast —
Sales Actual
Period  Forecast Actual Sales Period Forecast Sales
Actual (%) Actual (%)
27 1,523,063 1,477,737 3% 34 1,275,619 1,144,961 11%
28 1,487,714 1,660,767 10% 35 1,240,269 1,558,219 20%
29 1,452,365 1,659,067 12% 36 1,204,920 1,386,722 13%
30 1,417,016 1,975,054 28% 37 1,169,571 1,626,690 28%
31 1,381,666 1,651,034 16% 38 1,134,222 1,356,537 16%
32 1,346,317 1,680,398 20% 39 1,098,873 1,220,048 10%
33 1,310,968 1,356,957 3% 40 1,063,523 1,227,128 13%
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ANTNN 4.12  WUIAIUDIUDAVII5Y  (Sales Actual) HAIWANAINIINAING
o Aan R A ~ ' o ' ' T A o
Wen5al 1A8IT Trend Forecast ¥91A1AU Error Nitana19nu luuaazsiaaiuailioiininigy
3’_, aa 1 (] P a o
Error M4nuAuIMadouNn19ana laold One Sample ttest ndamuneglummainniauiym
ausagausuld (8199991991519 4.22) @auaumslun1INIa Ae Y=2,477,493-35,349.24 x

. o do
Tlme%']ﬂiﬂﬁllﬂiﬂﬂﬁﬂ'lu']ﬂ!ﬂTi‘Wﬂ?ﬂiﬂ!ﬁ'ﬂﬁ%gﬂ‘u@\‘] Trend

$ J a o 1 <
M15199N 4.13  1E@AA1 Forecast Y04 Trend Analysis HaAAAH YounIaauAY

Trend Trend
Future Trend Sales Forecast — Future Trend Forecast —
Sales Actual
Period  Forecast Actual Sales Actual Period Forecast Sales
(%) Actual (%)
27 912,569 1,049,466 15% 34 786,671 734,532 5%
28 894,584 969,641 9% 35 768,685 637,544 18%
29 876,598 811,678 6% 36 750,700 867,826 15%
30 858,013 897,128 6% 37 732,714 800,266 10%
31 840,627 948,846 13% 38 714,729 851,539 18%
32 822,642 1,087,408 26% 39 696,743 803,436 15%
33 804,656 903,644 13% 40 678,758 703,614 6%

10A15190 413 WUA1UPI8BALITY (Sales Actual) IAIANAIIDINAING
Wen581 1A% Trend Forecast H98A19114 Error Ananaefuluisazsianamsiiiothaini
Error Mavuammadoun1aaanlaeld One Sample t-test udamudeglunasiinaniem
annsooennld (3198901013199 4.22) dauaumslunsmis Ae Y=21,375,978-17,784.66

° o <
X Time%?ﬂiﬂﬁllﬂﬁ\lﬂ'l'iﬂ'lu'lmﬂTﬁWﬂTﬂiiﬁﬁTLﬁfﬂgﬂ‘U@Q Trend
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Trend Trend
Future Trend Sales Forecast — Future Trend Forecast —
Sales Actual
Period  Forecast Actual Sales Period Forecast Sales
Actual (%) Actual (%)
27 1,949,278 1,755,884 11% 34 1,942,620 2,051,826 5%
28 1,948,327 2,057,311 5% 35 1,941,669 2,090,737 7%
29 1,947,376 1,863,717 4% 36 1,940,718 1,983,635 2%
30 1,946,425 1,720,680 13% 37 1,939,766 2,265,141 14%
31 1,945,473 1,832,905 6% 38 1,938,815 2,239,462 13%
32 1,944,522 1,927,218 1% 39 1,937,864 2,353,579 18%
33 1,943,571 2,278,363 15% 40 1,936,913 2,357,759 18%

NATNN 4.14  WUIAIVDIHOAVIIVII  (Sales Actual) HAMANAIIDINAINIT

o ax 2 A ~ 1 o 1 ' A o 1
Wﬂ’lﬂﬁmiﬂﬂﬂ‘ﬁ Trend Forecast §44A1A314 Error ‘VILW]ﬂ@]'NﬂuGlULlﬁagTUQL'J'@’]LW]UJ@U’W]’]?YJ’]N

g).l an 9 9 1 [} P a o
Error TI\?W?J@N'WI@ﬁ'E]UTINﬁﬂG]TﬂEJGlGH One Sample t-test umwmmgiummmﬁmmww

asagousyla (81999910015190 4.22) @AM s IumMsuIa Ao (Y=1,974,960-951.17 x

3 do d
Time) ﬂqﬂiﬂjllﬂiuﬂ1§ﬂ1u’3mﬂ’liv\lﬂ’]ﬂﬁmﬁ’]ﬁﬂgﬂﬂ]aq Trend Forecast

A15199 4.15  1@A9A1 Forecast Y04 Trend Analysis 8 NFANTZINNAT

Trend Trend
Future Trend Forecast — Future Trend Forecast —
Sales Actual Sales Actual
Period Forecast Sales Period Forecast Sales
Actual (%) Actual (%)
27 961,317 912,825.51 5% 34 899,764 802,048.07 12%
28 952,524 871,987.73 9% 35 890,970 856,595.52 4%
29 943,731 801,149.95 18% 36 882,177 1,097,138.50 20%
30 934,937  1,103,244.40 15% 37 873,383 969,376.40 10%
31 926,144  1,044,682.09 11% 38 864,590 798,688.80 8%
32 917,350 872,229.09 5% 39 855,797 772,065.84 11%
33 908,557  1,053,904.65 14% 40 847,003 731,148.00 16%
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ANTNN 4.15  WUIAIVDIUOAVII5Y  (Sales Actual) HAIWANAINIINAING
o Aan R A ~ ' o ' ' T A o
Wen5al 1A8IT Trend Forecast ¥91A1AU Error Nitana19nu luuaazsiaaiuailioiininigy
?zl.l aa 1 (] P a o
Error M4nuAuIMadouNn19ana laold One Sample ttest ndamuneglummainniauiym
asagousuld (8199991991519% 4.22) druaunslumsnial Ae Y=1,198,739-8,793.39 x

. o d o <
Time ﬂWﬂIﬂﬁllﬂiNﬂTiﬂTuﬁmﬂTﬁWﬂTﬂﬁmﬁWliﬂgﬂﬂlﬂﬂ Trend Forecast

1 1 g1 a o I g’; a 1 4

muﬁ 3 DITNIINTUANYDAUVIINAANUNN 5 Gﬁuﬂiﬂﬂﬂ'lﬁ‘ﬁ'lﬂﬂ/‘lfﬂﬂﬁﬂl%1ﬂﬂ'l'§

0 1 1 o @
ﬂi%qmﬂfﬂNﬁﬂﬂ!ﬁ%‘Vi?NﬂH!u?IﬁJNﬂ'lﬂﬂTﬁW‘t’J'lﬂiil!LLﬁ%ﬂ“lfﬁf]ﬂﬂ'la(Trend Forecast x Seasonal
Factor) 1ae35n1511A1 Future Period, Seasonal Forecast, Seasonal Factor, Trend Forecast x
Seasonal Factor, Sales Actual WaM19UDd Trend Forecast x Seasonal Factor - Sales Actual Glug 1
A I 9 a o ) 9 ) o ] ~
Gummmmmmaamﬂusaﬂammwammmmmu 26 “lJ’f)iJ“aﬁlgblﬂWﬁﬂ"lﬁWﬂ?ﬂiﬂﬂﬂ%?\il@ﬁ?ﬂ

27 D49 40 AAN119A9 )

H J 1
m‘mﬁ 4.16 Forecast U9 msﬂizqﬂ@ﬂ%’ﬁsmn Trend Forecast x Seasonal Factor Y99 ¥ansg

Tlsandhsooud

Future Trend Seasonal Forecast by Sales Actual (Forecastby Tx S) - % Error

Period Forecast Factor( S) TxS Sales Actual
27 511811.4 0.83 424,803 431,774.30 -6,971 2%
28 512321.5 0.8 409,857 474,358.45 -64,501 14%
29 512831.6 0.87 446,163 500,689.20 -54,526 11%
30 513341.6 0.95 487,675 511,776.26 -24,102 5%
31 513851.7 0.96 493,298 560,101.65 -66,804 12%
32 514361.8 1.15 591,516 608,832.64 -17,317 3%
33 514871.9 1.07 550913 618,145.40 -67,232 11%
34 515382 0.95 489,613 548,438.05 -58,825 11%
35 515892 0.98 505,574 551,770.70 -46,197 8%
36 516402.1 1.16 599,026 675,062.96 76,037 11%
37 516912.2 1.14 589,280 631,901.05 -42,621 7%

38 517422.3 1.05 543,293 575,981.40 -32,688 6%
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M519N 4.16 (919)

39 517932.4 0.83 429,884 497,625.15 -67,741 14%

40 518442.4 0.8 414,754 483,247.96 -68,494 14%

NATNN 416  WUIAIUBIPDAVIBDIY  (Sales Actual) NAIANAINIAAINT
4 J9 9 1 & A ~ 1 @ 1
WINTUVDINTUITZYNA1HFIZNI Forecast by T x S BINAININ Error NUANANNY IULADE
1 Y
F2912 A1 0111A1A 210 Error NAMNANINATOUNIADA 1aa1F One Sample t-test 1 MU0

P A o % a {
TunasinnausEnaunsaseusuld (8199991015199 4.23)

H L 1 [
M15197 4.17 Forecast U993 ﬂﬁﬂizfgﬂ@i%}'igwﬂﬁ Seasonal Forecast N1 Trend Analysis Y94

Fanszdanihsooud

Future Trend Seasonal Forecast by Sales Actual (Forecastby Tx S) - % Error

Period Forecast Factor( S) TxS Sales Actual
27 1,523,063 0.82 1,248,912 1,477,737 -228,826 15%
28 1,487,714 0.94 1,398,451 1,660,767 -262,316 16%
29 1,452,365 0.99 1,437,841 1,659,067 -221,226 13%
30 1,417,016 1.13 1,601,228 1,975,054 -373,826 19%
31 1,381,666 1.01 1,395,483 1,651,034 -255,551 15%
32 1,346,317 1.01 1,359,780 1,680,398 -320,618 19%
33 1,310,968 0.96 1,258,529 1,356,957 -98,428 7%
34 1,275,619 0.89 1,135,301 1,144,961 -9,660 1%
35 1,240,269 0.98 1,215,464 1,558,219 -342,755 22%
36 1,204,920 1.02 1,229,018 1,386,722 -157,703 11%
37 1,169,571 1.2 1,403,485 1,626,690 -223,205 14%
38 1,134,222 0.97 1,100,195 1,356,537 -256,342 19%
39 1,098,873 0.82 901,076 1,220,048 -318,973 26%
40 1,063,523 0.94 999,712 1,227,128 -227,416 19%

NATNN 4.17  WUIANVDI0DAVIBVII  (Sales Actual) NAMANATIIINAINIT

C4 9 ¥ ' & A ~ [ o ]
‘Wmﬂiﬂﬂlﬂx‘lﬂ"ﬁﬂiSQﬂ@]cl%iSW’JN Forecast by T x S %3UA1AIY Error V]LLG]ﬂG]NﬂUiULMﬁ%
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] S
19981 H011A1A N Error NanMuaNINadouNn19ana 1agld One Sample t-test 1M1 110§

4 4 a o [} a Y
TunasinmausEnansoseusuld (81999910013199 4.23)

4 o J o
A15199 4.18  Forecast Y04 msﬂszqﬂ@ﬂ%}izmn Seasonal Forecast 11 Trend Analysis UBIUDLU

Wi

Future Trend Seasonal Forecast by Sales Actual (Forecastby T x S) - % Error

Period Forecast Factor( S) TxS Sales Actual
27 912,569 1.01 921,695 1,049,466 -127,771 12%
28 894,584 0.87 778,288 969,641 -191,353 20%
29 876,598 0.78 683,747 811,678 -127,931 16%
30 858,613 1.12 961,646 897,128 64,518 7%
31 840,627 1.05 882,659 948,846 -66,187 7%
32 822,642 1.23 1,011,849 1,087,408 -75,559 7%
33 804,656 1.01 812,703 903,644 -90,941 10%
34 786,671 0.87 684,404 734,532 -50,128 7%
35 768,685 0.78 599,575 637,544 -37,969 6%
36 750,700 1.12 840,784 867,826 -27,043 3%
37 732,714 1.05 769,350 800,266 -30,916 4%
38 714,729 1.23 879,117 851,539 27,578 3%
39 696,743 1.01 703,711 803,436 -99,725 12%
40 678,758 0.87 590,519 703,614 -113,094 16%

INAIT19N 4.18  WUIAIVOIUOAVIBDTI (Sales Actual) NAIANAIIINAING
C4 9 ¥ ' R A ~ [ @ ]
WeINTAIV0INITUTLYNA 19521919 Forecast by T x S BIUAIAY Error Nuanaanuluuaag
Y

F198WAB11AIAIY Error NIMNANINATOUN1IADA 198 1H One Sample t-test 11AINVI10Y

4 { Aa o [ a {
TunasinnausEnaunsaseusuld (81999910013199 4.23)
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M13197 4.19  Forecast U943 maﬂazqn@i%’axmn Seasonal
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Forecast NV Trend Analysis UDY

#19504NTZINUAY

Future Trend Seasonal Forecast by Sales Actual (Forecast by T x S) - % Error

Period Forecast Factor( S) TxS Sales Actual
27 1,949,278 1.08 2,105,220 1,755,884 349,336 20%
28 1,948,327 0.94 1,831,427 2,057,311 -225,884 11%
29 1,947,376 0.75 1,460,532 1,863,717 -403,185 22%
30 1,946,425 0.72 1,401,426 1,720,680 -319,254 19%
31 1,945,473 0.80 1,556,378 1,832,905 276,527 15%
32 1,944,522 0.94 1,827,851 1,927,218 99,367 5%
33 1,943,571 1.04 2,021,314 2,278,363 -257,049 11%
34 1,942,620 1.02 1,981,472 2,051,826 -70,353 3%
35 1,941,669 0.91 1,766,919 2,090,737 -323,818 15%
36 1,940,718 0.98 1,901,904 1,983,635 -81,731 4%
37 1,939,766 1.00 1,939,766 2,265,141 -325,375 14%
38 1,938,815 1.24 2,404,131 2,239,462 164,669 7%
39 1,937,864 1.29 2,499,845 2,353,579 146,266 6%
40 1,936,913 1.08 2,091,866 2,357,759 -265,893 11%

INAITIN 4.19  WUIIAIVOIUOAVIBDTI  (Sales Actual) NAIANAIIINAING

J L 1 2 A A 1 o 1
Wﬂ1ﬂimﬂlﬂ\1ﬂ1iﬂi$Qﬂﬁ1%}i$1’731\1 Forecast by T x S “Tﬁllﬂ?ﬂ’)'lﬂ Error mmmwﬂuslmmaz

] 9
6]5’3%'3@1%!@]&3?6131?]1?]’31% Error T]Qﬁhﬂﬂ?ﬂﬂﬁﬂﬂﬂ%iﬁﬂﬁiﬂﬂi% One Sample t-test !Léj'JWU'J’IE]Q

4 { Aa o [ Aa {
TunasinnausEnansoseusuld (81999910013199 4.23)
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3 L ' Y
M13197 4.20  Forecast U949 ﬂ13ﬂ3$ﬂﬂ@1%ﬁ$ﬁ?ﬁ Seasonal Forecast 1Y Trend Analysis U9

#FANTEINK A

Future Trend Seasonal Forecast by Sales Actual (Forecast by Tx S)- % Error

Period Forecast Factor( S) TxS Sales Actual
27 961,317 0.84 807,507 912,825.51 -105,319 12%
28 952,524 0.79 752,494 871,987.73 -119,494 14%
29 943,731 0.73 688,923 801,149.95 -112,227 14%
30 934,937 1.21 1,131,274 1,103,244.40 28,029 3%
31 926,144 0.96 889,098 1,044,682.09 -155,584 15%
32 917,350 0.91 834,789  872,229.09 -37,440 4%
33 908,557 1.23 1,117,525 1,053,904.65 63,620 6%
34 899,764 0.82 737,806 802,048.07 -64,242 8%
35 890,970 0.86 766,234 856,595.52 -90,361 11%
36 882,177 1.11 979,216 1,097,138.50 -117,922 11%
37 873,383 1.33 1,161,600 969,376.40 192,224 20%
38 864,590 1.03 890,528 798,688.80 91,839 11%
39 855,797 0.84 718,869 772,065.84 -53,197 7%
40 847,003 0.79 669,133 731,148.00 -62,015 8%

INAI519N 420 WUIAIVOIUOAVIBDTI (Sales Actual) NAIANAIIINAING

J 9 ¥ 1 é S d‘ 1 [ 1
WeNTAUDINTUTLYNATHFIZNI Forecast by T x S BINAINIIN Error NUANANNY IULAaE
! ! d’ o ' g’/ an 9 9 1 1
P WALD1IAIAIY Error NINVAMNATOUNADA 119 One Sample t-test 1AIN1I19E

P A v % a {
TunasinnausEnenusaseusuld (81999910013199 4.23)
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c’g}z a

' a o s
A13197 4.21 ﬁ?ﬂﬂﬁwmﬂiﬂiﬂl@\‘mﬁ@ﬂﬂ!“ﬂ 19 5 ¥1UAINITNIIWOINT DI Seasonal Forecast

One sample t-test

Test value = 20

df X SD Sig(2-tailed)
#9ansz 11l5anii Error 13 16.00 4.55 0.006*
819%FaN35L 3TN Error 13 17.50 6.29 0.161
819U UM AR Error 13 10.42 5.74 0.000*
919509NTLINNEAN Error 13 20.28 6.67 0.875
819FANTZINNAI Error 13 11.92 5.86 0.000*

A W a

DAY N NadANTZAY 0.05
{ 1 4 a @ 4 g’; a a
MNAITIN 421 WUNFYUDUNIINGINTUGDAVIBUYDIHAAN DN NI 5 FUAINITAS

4 9 1 ] 1 4 L= 4
NYINTULLVUD Seasonal Forecast fmayjamuiwaﬁmmmﬂmmﬂﬁaullmﬂu 20 % AUHUMN

]
I3 Y

(4 2 ° YR Y o o ' J
wensainusEniua13veIdihnihinisnaaey One sample ttest WUNMITNOINTBILUD
o d v a @ d A a v 2 A =

Seasonal Forecast IMINE@UAUMININIUAVHIANMUNINST 3 FHAMITYU Ao 819Fanse 1159

) Y < [ 4 ° aa 1 a o o
W 190 UMINANUAY HAZENTANTZINUAL [H10IINHAMIMUIUNWADATLYNINAAN U
9 9
NIeNFHAlsEYN Sig

v

Y 7 a o ¢ & A @
{mi"lflﬁ 4.22 ﬁ?ﬂﬂﬁWﬂWﬂimﬂl@QNﬁﬁﬂmcﬂ N3 5 G]ﬂ!ﬂiﬂﬂ%%ﬂ1i1/‘lﬁﬂﬂim Trend Forecast

One sample t-test

Test value = 20

df X SD Sig(2-tailed)
#9anse 11/5amin Error 13 10.42 7.15 0.000*
#19%an5¢ 39411 Error 13 14.50 7.63 0.018*
8190 UNIIAUAL Error 13 12.50 5.97 0.000*
YNTOINTLINNAY Error 13 9.42 5.81 0.000*
#19%FANTEINNAY Error 13 11.28 4.92 0.000*

ag v

*legd AN Nananszay 0.05

g
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' v s &

{ 4 a a a
1NAT 19N 422 WUNFUUDUNTNIINTUEDAVIGVOINAAN UM N4 5 YUAVINITNG

U

4 1 [] 1 4 [ 14
WOINTALUY Trend Forecast Huoyadiulugliainiuaaiamaouluimu 20 % amunas

u

s A o

wenseinuIEnmrua 1399181113 snaa e One sample t-test @iaiﬂaﬁmﬁg’mmﬁgmﬁa
HO : p = 20% (A1A1Y Error Y0IMINATOUAANAIANINAIHIOMNINY 20%)
HI:p < 20% (A1A1% Error Y84MINATOUAANIALBENI 20%)
mﬂmmﬂﬁaumuﬁgmwuimﬁﬁﬁ’mcﬁﬁy’q 5 YA ¥U19AIINI NITHINTBUY Trend

[

Forecast 11A1A71 Error 91N89AU1093 9108111 20% 0o 19iiied1Agszaunnudenui 95%

Y

4 ¢ A o ¢ Y PN 7
ﬂ"li"lﬂﬁ 4.23 ﬁ?ﬂﬂ?iWﬂTﬂﬁmﬂJ@ﬂNﬁﬁﬂmcﬂ N5 ‘]fuﬂi]?ﬂ%%ﬂ’lﬁ‘i/‘lﬂ?ﬂim TxS Forecast

One sample t-test

Test value = 20

df X SD Sig(2-tailed)
#9anse 11/5am¥in Error 13 9.21 4.06 0.000%
819%an5¢ 394111 Error 13 15.42 6.28 0.017*
819UV NTA4 Error 13 9.28 5.5 0.000%
#1NTOINTLINNAY Error 13 11.46 6.14 0.000*
#19%FANTZINNAY Error 13 10.28 4.64 0.000*

]
aad

*MivdAaynananszay 0.05
' 4 a @ 4 g}/ a
013190 4.23 NUNFULVUMINGINTUIDAVIBVOINAANUN N3 5 ¥HADINITNIT
4 1 ] 1 4 1 a J
WOINTBLUY Trend Forecast NvoyadIulugiiainiuaaiamnaouluimu 20 % awmnas
s A o o YR Y o o ' = Y a A
wensainusEnmrua 1399 1411nnsnaaey One sample t-test A0 1ABTINTAIAUUATIUAD
HO : p = 20% (A1 Error ¥94M3INATOUAANAIANINNIINIBINY 20%)
HI:p < 20% (A% Error YB4MINATBUAANAIAYBENIT 20%)
a 1 a [ s gJ/ a 1 4
NNMINATOUTNUATIUNDNIHAANUNNG 5 FUA HUIWWAIUI NMTWNINTRLU Y

Trend Forecast 47119914 Error "lﬂﬂfl’é]ﬂ"lﬂﬂ%idl!@ilﬂ'ﬂ 20% SINTGA N i ﬂummg%ﬁuﬁ

95%
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Month/year | WinInaus TG WAL NILANYAT A

Oct-07 539,678.34 2,579,852 1,321,710 2,062,639 1,486,485.00
Nov-07 593,138.48 2,438,712 1,645,596 1,948,648 1,271,516.40
Dec-07 457,778.48 2,140,070 1,350,047 1,980,759 1,074,843.00
Jan-08 407,278.36 2,107,552 1,085,081 1,916,193 1,006,236.00
Feb-08 552,385.41 2,352,377 1,515,832 2,145,195 932,942.70
Mar-08 542,930.67 2,733,125 1,633,456 2,187,751 1,547,319.60
Apr-08 456,086.91 2,185,492 1,155,284 1,580,432 1,001,206.80
May-08 581,072.01 2,403,923 1,430,507 2,078,254 1,046,716.20
Jun-08 538,230.95 2,261,072 1,385,652 1,837,065 1,374,383.88
Jul-08 482,669.88 1,965,096 1,006,476 1,944,793 762,282.45
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Month/year | Banszlils | Tanszdwih | seuwiiisng 219984 219TANTZAN
Wi IneuUs INEUR WAL NITANUAY A
Aug-08 454,432.45 2,148,226 474,902 1,933,018 1,008,033.21
Sep-08 572,308.60 2,126,823 1,274,080 2,346,263 1,080,848.25
Oct-08 549,552.35 2,463,768 1,274.300 2,398,575 1,524,564.90
Nov-08 504,920.79 1,992,749 1,511,611 2,087,692 1,328,874.48
Dec-08 383,497.69 1,154,014 857,541 1,816,349 739,527.75
Jan-09 434,201.90 1,548,355 647,810 1,333,604 853,301.25
Feb-09 363,842.22 1,542,008 299,584 1,367,232 771,384.33
Mar-09 348,904.51 1,197,565 722,021 1,614,147 546,112.80
Apr-09 278,018.98 1,136,686 607,274 1,125,376 541,561.86
May-09 291,855.80 1,027,226 753,822 1,335,562 607,550.49
Jun-09 404,575.97 1,643,783 893,810 1,447,209 696,293.82
Jul-09 330,702.25 1,595,966 691,540 1,368,490 648,508.95
Aug-09 413,701.65 1,793,756 979,193 1,549,315 1,058,093.55
Sep-09 509,144.60 1,874,378 1,079,852 1,826,373 1,064,919.96
Oct-09 577,359.70 1,647.769 1,186,788 2,459,255 926,116.29
Nov-09 545,717.55 1,589,637 1,084,859 2,143,508 1,283,365.08
Dec-09 477,016.80 1,595,301 1,010,045 1,715.917 1,012,584.15
Jan-10 535,035.80 1,763,752 970,314 1,752,942 841,923.90
Feb-10 598,392.55 1,944,633 1,059,040 2,138,442 1,324,323.54
Mar-10 633,095.55 2,134,592 1,211,631 2,548,264 1,299,293.37
Apr-10 487,350.40 1,370,814 950,546 1,801,756 739,527.75
May-10 431,774.30 1,477,737 1,049,466 1,755,884 912,825.51
Jun-10 474,358.45 1,660,767 969,641 2,057,311 871,987.73
Jul-10 500,689.20 1,659,067 811,678 1,863,717 801,149.95
Aug-10 511,776.26 1,975,054 897,128 1,720,680 1,103,244.40
Sep-10 560,101.65 1,651,034 948,846 1,832,905 1,044,682.00
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Month/year | 3anselil | ansedwil | aauwiiisg 219984 ANSTANTZAN
i sneus TG WALl NIYANUNAY NAY
Oct-10 608,832.64 1,680,398 1,087,408 1,927,218 872.229.09
Nov-10 618,145.40 1,356,957 903,644 2,278,363 1,053,904.65
Dec-10 548,438.05 1,144,961 734,532 2,051,826 802,048.07
Jan-11 551,770.70 1,558.219 637,544 2,090,737 856,595.52
Feb-11 675,062.96 1,386,722 867,826 1,983,635 1,097,138.50
Mar-11 635.941.75 2,080,741 1,475,908 2,687,199 1,479,055.50
Apr-11 383,098.30 1,205,695 674,497 1,509,157 696,293.82
May-11 287,891.56 658,059 444,025 977,485 127,420.20
Jun-11 631,901.05 1,626,690 800,266 2,265,141 969,376.40
Jul-11 575.981.40 1,356,537 851,539 2,239,462 798,688.80
Aug-11 497,625.15 1,220,048 803,436 2,353,579 772,065.84
Sep-11 483,247.96 1,227,128 703,614 2,357,759 731,148.00
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Measure Value Future Unadjusted| Seazonal Factor | Adjusted Forecast
Period Forecast

Error Measures 27 426163.2 B 3808073
Bias (Mean Error) -3711.04 28 4838127 85 4102284
WAD (Mean Absolute Deviation ) 415747 28 4814623 B3 ansaay
WSE (Mean Sguared Error) 3094035000 30 479111.8 B85 408519.7
Standard Error (denom=n-2-12=12) &1875.44 H 4767613 96 459068.8
WMAPE (WMean Absolute Percent Error) 08 32 4744105 115 c475584
Reqression line (unadjusted forecast) 33 472060.4 1.07 028157
Demand(y)= 549625.8 4 4559709.5 56 4518221
-2350.47 * time 35 4573305 92 annzz
Statistics 36 453009 12 596718.9
Correlation coefficient q3 i 4526585 1.16 5354354
Coefficient of determination (r*2) 33 K i3 4503081 1.06 4873410
39 4579578 k] 358134

4 4538071 B85 3|EN2T

1 a Gl 1 .
AT NULFAAIAIANUHNANAIR LULADE Period
Demand(y) time CTD WA RATIO | SEASONAL | SMOOTHED | Unadjusted Adjusted Error |Error Error*2 |Pct Error]
forecast forecast
Past period 2 593138.5 2 1.06 560237 54459248 5789271 16211.44 16211.44 | 262810700 03
Past period 3 A5TT78.5 3 ] 560475.1 S42574.4 4351541 21624 .44 21624.44 | 467618300 05
Past period 4 407278.4 4 .85 480333.5 5402239 45805%.9| -50731.47 50781.47 | 2578752000 A2
Past period 5 552385.4 5 .69 202213.3 537873.4 370367.1 182018.3 182018.3 | 3130640000 33
Past period & 542930.7 ] .85 636126.2 535522.9 457066.3 85864.38 85864.38 | 7372651000 16
Past period 7 455085.9 7 5152440 .89 96 473854.4 533172.5 513386.7| -57298.75 57289.75 | 3283251000 A3
Past period & 581072 3 5119797 1.13 1.15 503447.4 530822 §12667.3| -31595.31 31585.31| 998263700 .05
Past period 9 538230.9 9 505208.9 1.07 1.07 505208.9 5224716 553014.1| -24732.1% 2473319 | 814208400 .05
Past period 10 482669.9 10 502001.3 .96 .56 502001.3 526121.1 505861.0 -23151.06 23191.06| 537625400 .05
Past period 11 4544324 11 452651.9 52 82 482651.5% 523770.6 483137.0| -28704.56 28704.56| 823551500 .06
Past period 12 572308.6 12 478030.5 12 12 478030.5 521420.2 G24255.5 -51847 51947 | 2658451000 .08
Past period 13 5485524 13 4745567 1.16 1.16 474856.7 518068.7 6007201 -51167.68 51167.68 | 2618132000 .08
Past period 14 504520.8 14 4785128 1.086 1.06 478512.8 516719.3 S47085.1| -42144 25 42144 25 1775138000 .08
Past period 15 383487.7 15 477070 8 i 477070 514388.8 413480.7| -25883.03 29983.03 | 8585982100 .08
Past period 16 404576 16 477146.4 .85 .85 477148.4 S512018.3 4341442 | -25568.18 29568.16 | 874275800 07
Past period 17 3307023 17 430265 4 69 89 4302685.4 509667.8 3509454 | -20243.0%9 20243.09| 405732800 08
Past period 18 413701.7 18 4347147 85 85 4347147 S07317.4 437883 -15291.31 18281.31 | 372154300 0s
Past period 19 5091445 19 4392825 1.04 96 528766.9 5049659 4382278 22916.84 22916.84| 5251831700 0s
Past period 20 577359.7 20 4520313 117 1.15 5002311 S502615.4 5801129 -2753.1% 2753.19| 75300420 o
Past period 21 5457176 21 1.07 512236.3 5002656.0 5329649 1275275 12752.75 | 162632500 02
Past period 22 A77018.8 2 96 495121.7 497915.5 4787415 -1724.69 172489 2974547 o
Past period 23 535035.8 23 92 SE0024.4 4955851 457119.8 T7916.22 77916.22 (BO70937000 15
Past period 24 598392.6 24 12 A99817.7 4932145 S90487.3 790531 7905.31 62493960 .01
Past period 25 633095.5 25 1.16 S4T044T 450264.1 568077.8 §5017.88 B5017.88 | 4227324000 1
Past period 25 487350.4 26 1.06 450317.0 488513.7 517203.0| -29852.83 28852.63| 88N1M7I200 .06
TOTALS 13128060 -85487.06 | 10808542.0 (0445010000 212
AMERAGE 504825.3 -3711.04 41574.7 | 3024035000 .08
Next period forecast 3308073 (Bias) (MAD) (MSE) (MAPE)
Std err 21875.44
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(untitled)
Method: Multiplicative Decomposition (seasonal) - # seasons: 12 - Basis for smoothing: Centered Moving Average
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Measzure “alue Future Forecast
Period

Error Measures 27 S11811.4
Bias (Mean Error) =11 28 B12321.5
MAD (Mean Absolute Deviation) B1507.71 25 51283186
MSE (Mean Squared Error) 5404225000 0 5133418
Standard Error (denom=n-2=24} 785152 31 5138517
MAPE (Mean Absolute Percent Error) 13 32 S14281.8
Regre=s=ion line 33 S14871.9
Demand(y) = 45930358.2 34 5153820
+ 510.08 * time 35 515882.0
Statistics 36 5154021
Correlation coefficient 05 37 69122
Coefficient of determination {r*2} 0 35 SAT422 3

39 E17532 4

40 512442 4
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Adjusted Forecast

Measure Value Future Unadjusted| Seascnal Factor
Period Forecast

Error Measures 27 1425723.0 82 8241055
Biaz (Mean Error) -16838.58 28 1380608.0 R 1248588.0
MAD (Mean Absolute Deviation) 167119.6 29 1335402 B9 1193285.0
MSE (Mean Squared Error) 192250000 30 1280376.0 1.02 1313223.0
Standard Error (denom=n-2-12=12) 333041.3 3 1245261.0 1.02 1266529.0
WMAPE (Mean Absolute Percent Error) 08 32 1200145.0 1.02 12159766.0
Regression line (unadjusted forecast) 33 1155030.0 1.03 1&reaT
Demand(y) = 2643846 KT 1108914.0 52 1014901.0
-45115.64 * time 35 1064758.0 1.03 1093676.0
Statistics 3B 1019683.0 1.05 1075187.0
Correlation coefficient B3 7 9743669 125 1221883.0
Coefficient of determination (r*2) T3 38 9204513 1.04 064430

39 2843356 62 S48388

40 239220 ! 758970
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Demand(y) time CTD WA RATIO | SEASONAL | SMOOTHED | Unadjusted Adjusted Error |Errer Error*2| |PctError
forecast forecast
Past period 1 2579852 1 1.25| 2057506.0| 2588730 3258478 678626 673626 | 0533200000 26
Past period 2 2438712 2 1.04| 2350241.0| 2553815.0| 2848741.0 -211029.3| 211029.3 4533350000 .08
Past period 3 2140070 3 62| 3451097.0| 2508458.0| 1555553.0| 5B4517.3| 584517.3|1860400000 27
Past period 4 2107552 4 9| 2330395.0| 2483383.0| 2227824.0| -120271.5| 120271.5|4485230000 08
Past period 5 2352377 5 89| 2632715.0| 2418268.0| 2180784.0| 18918128 191812.8|5715450000 08
Past period & 2733125 [ 1.02| 2683577.0| 2373152 2415168.0| 317956.3| 317956.3 1086200000 A2
Past period 7 2185452 T| 2282023 86 1.02| 2148792.0| 2328036.0| 2367788.0| -182306.3| 182306.3 3235570000 08
Past period 8 2403923 8| 2258605.0 1.06 1.02| 2385255| 2282921.0| 2320243.0 83680.5 83680.5| 7002426000 03
Past period 9 2261072 9| 2198937 1.03 1.03| 2188837 2237805| 2301038.0) -388665 39966.5 | 1587321000 02
Past period 10 1965096 10| 2138528.0 52 82| 2138528.0| 2192688.0| 2014885 -49769 49769 | 2476953000 03
Past period 11 2148226 11| 2087887.0 1.03 1.03| 2087887.0| 2147574.0| 2209850.0| -§1823.75| §1823.75 3797487000 03
Past period 12 2128823 12| 2017029.0 1.05 1.05| 2017028.0) 2102458 2216502 -8007% 90079 | 8114226000 04
Past period 13 2453768 13| 1984526.0 1.25 1.25| 1964926.0| 2057342.0| 2579647.0| -115878.5| 115878.5|3427830000 05
Past period 14 1992749 14| 1920456.0 1.04 1.04| 1920456.0| 2012227.0| 2087974.0| -55224.83| 95224.83| 3057777000 05
Past period 15 1134014 15| 1860974.0 82 62| 1860974.0| 1867111.0| 1219831.0| -65817.25| 65817.25)|4331910000 08
Past period 16 1643783 18 1817588 k] k] 1817588 | 15921986.0| 1738206.0| -5442263| 5442263 |8815632000 05
Past period 17 1595966 17 1785161 39 39 1786161 | 1876880.0| 1677025.0| -81058.75| &1058.75|6570521000 05
Past period 18 1793756 18 1762550 1.02 1.02| 1762550.0| 1831754.0| 1864186.0| -70439.63| T0439.63 4551741000 04
Past period 19 1874378 19 1741242 1.08 1.02 1842902 | 17866845.0| 1817184.0| 5721425| 57214.25|3273470000 03
Past period 20 1847789 20| 17018140 87 1.02 1821284 | 1741533.0| 1770004.0| -122235.1| 122235.1|4841430000 07
Past period 21 1589637 21 1.03| 1545853.0| 1696417.0| 1744353.0| -154715.8| 154715.8|3938880000 A
Past period 22 158531 22 82| 1736096.0| 1631302.0| 1517383.0| 77917.73| 77917.75|6071176000 05
Past period 23 1763752 23 1.03| 1714048.0| 1606186.0| 1652783.0| 110889.5| 110989.5|2318670000 06
Past period 24 1944633 24 1.05| 1844244.0| 1561070.0| 1645045.0| 293588.3| 293588.3 91549850000 A5
Past period 25 2134582 25 1.25| 1702398.0| 1515855.0| 1800815.0| 2337771 233777.1|4651740000 M
Past period 26 1370814 26 1.04| 1321084.0 1470839 | 1526206.0| -155392.4| 1553924 (4146790000 M
TOTALS 52007230 -432602.5( 4345111.0 0888000000 2.1
AVERAGE 2000278.0 -18638.56 167119.6( 1182250000 08
Mext period forecast 82841098 (Bias) (MAD) (MSE}) (MAPE)
Stderr| 3330413
= J
ﬂiW\IL‘]EfJ‘]J!,‘VIfJ‘]JﬂﬁWEJ'IﬂSm
(untitied)

Method: Multiplicative Decomposition (seasonal) - # seasons: 12 - Basis for smoothing: Centered Moving Average
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Measure Value Future Forecast
Period

Error Measures 27 1523063.0
Bias (Mean Error) A5 28 1427714.0
MAD (Mean Absolute Deviation) 201011.6 29 1452365.0
MSE (Mean Squared Error) 73362100000 30 1417015.0
Standard Error (denom=n-2=24) 2819142 M 1381665.0
MAPE (Mean Abzolute Percent Error) by 32 1348317.0
Regression line 33 13109628.0
Demand(y) = 2477493 34 1275619.0
-35349 24 * time 35 1240269.0
Statistics 36 1204520.0
Correlation coefficient -7 37 1169571.0
Coefficient of determination (r*2) A5 36 11242220

39 1088873.0

40 1063523.0

4
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untitied)
Method: Trend Analysis (regress over time)
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Measure Valug Future Unadusted| Seasonal Factor | Adjusted Forecast
Perind Forecast

Error Weasures a Bo5THz 4 1.01 LR
Bias (Mean Error) 07258 28 878007.8 a7 162732
MAD (Mean Absolute Deviation) 1384152 2 860223.1 18 6732651
MSE {Mean Squared Error) 34509210000 30 8424384 112 0426351
Standard Error (denom=n-2-6=18) 2235868 H 8246538 1.05 8620054
MAPE (Mean Absolute Percent Error) 4 32 8062691 123 4952636
Regression line (unadjusted forecast) 33 729034 .4 1.01 799146.1
Demand(y) = 1375978 H 77129938 a7 70034
-17784 .66 * time 35 7535151 18 S TE
Statistics ¥ 7357305 112 8232366
Correlation coefficient T4 i 7179458 1.05 751160.8
Coefficient of determination (r"2) o4 3B 700161.1 123 8636405

3 682376.5 () 6310776

40 6845918 a7 5773359
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Demand(y) time CTD MA RATIO | SEASONAL | SMOOTHED | Unadjusted |  Adjusted Error |Error Error*2|  |Pct Error
farecast forecast
Past period 1 1321710 1 1.05| 1283267.0| 1358194.0| 1421029 -59319 90310 | 5284284000 .08
Past period 2 1645596 2 1.23| 1334100.0|  1340409| 1653378.0| -778263 7782.63| 60568250 ]
Past period 3 1350047 3 1.01| 1333048.0| 1322624.0| 1338488.0| 10557.75| 10557.75| 111488100 ]
Past period 4 1085081 4 14114180 a7 A7) 12480750 1304340.0| 1123524.0| -4B44325| 4844325 (2345748000 04
Past period 5 1515832 5| 1379625.0 141 78| 1938761.0| 12870S5| 1007331.0| S08501.3| S08501.3|B573500000 34
Past period 6 1633456 6| 1384888.0 12 1.12| 1458827.0| 1288270.0| 1420235.0| 2132215 213221.5|5483410000 Nk
Past period 7 1155284 7| 13610850 85 105 1104200.0| 1251486.0| 1308284.0| -154100.3| 154100.3| 3746350000 A3
Past period 8 1430507 8| 12877800 113 123 MEST2E.0| 1233701 | 1E21756.0| -9124883| 0124883 | 2328311000 .08
Past period 9 1385652 9| 1151088.0 12 1.01| 1268206.0| 1215816.0| 1231421.0| 154231.4|  154231.4| 3787320000 Al
Past period 10 1008478 100 1131088.0 489 AT ME8580.0| M98132.0| 1040826.0| -3435013| 3435013 1175931000 03
Past period 11 474802 1| 11477450 A1 JB|  BOSTTES| 1120247.0| 923814.4| -448812.4| 448912.4[1522400000 95
Past period 12 1274080 12| 11104840 113 142 1M38E31.0| 1162382.0| 1300835.0| -26754.88| 25754.88| 713823400 02
Past period 13 1274300 13| 1057086.0 121 1.05| 1217953.0| 1M144778.0| 1877400 76580.5 76560.5|5861510000 .08
Past period 14 1511611 14| 1065761.0 1.42 1.23| 1225477.0| 11265893.0| 1380133.0| 1214783 121478.3| 4756570000 .08
Past period 15 857541 15| 10592400 B 1.01| 2487441| 1108208.0 1123352 -265811 285811 | 0655430000 R
Past period 16 893810 16| 10184620 B8 A7) 10283860 10891424.0| 9481281 | -5431813| 54318.13|2950458000 .06
Past period 17 6915340 17| 9731883 1 78| 8B3572.8| 10738380 240288 -148758 148758 | 2128940000 22
Past period 18 979193 18| 9670638 1.01 1.12|  B75108.4| 1055854.0| 1181435.0| -2022423| 202242.3|0801%20000 21
Past period 19 1079852 19| 9936933 1.08 1.05|  1032103| 1038070.0| 1086095.0| -B24283 §242.88| 38973430 ]
Past period 20 1186788 20| 10288110 115 123 862138.8| 1020285.0| 1258510.0| -71721.83| 71721.83|5143881000 .08
Past period 21 1084858 21| 1053485.0 1.02 1.01 1071200| 1002500.0| 1015283.0| 69575.55| 6O9575.56|4840758000 .06
Past period 22 1010045 22| 10781310 04 87| 11682800.0| 0247T15.8| BG54301| 1548149|  154514.9(3905730000 A
Past period 23 870314 23| 1067426 kil 78| 1238758.0| 9668311 | 7S67B16| 2135324| 213532.4|5585100000 22
Past period 24 1058040 24 112| 9484801| 040148.4| 1082038.0| -28957% 2009575 8974318 ]
Past period 25 1211631 25 1.05 1158055 9313618 9744501 237180.8| 237180.9 5254770000 2
Past period 26 950546 26 1.23| 7706162 913577.1| 1126887.0| -176340.5| 176340.5|1086020000 18
TOTALS 30039690 -79887| 35087096.0|9839300000 373
AVERAGE 1155373.0 -2072.58| 1384152 (4608210000 14
Next peried forecast 072148 (Biag) (MAD) (MSE) (MAPE)
Stderr| 223586.8
J
ﬂ’i"l“l/‘l!!ﬁﬂ\‘iﬂ"liW‘t’ﬂﬂim
(untitled)
Method: Multiplicative Decomposition (seasonal) - # seasons. € - Basis for smoothing: Centered Moving Average
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Measure Value Future Forecast
Period

Error Measures 27 9125691
Biaz (Mean Error) -0a 28 £8094583.6
MAD (Mean Absclute Deviation) 1808991 29 8765981
MSE (Mean Sguared Error) 57309320000 30 8586126
standard Error (denom=n-2=24} 245168.8 31 40627 2
MAPE (Mean Absolute Percent Error) 18 32 B22841.7
Regre=s=ion line 33 o04556.2
Demand(y) = 1398177 34 786670.8
-17985.47 * time 35 768685.3
Statistics 36 750699.8
Correlation coefficient -.45 a7 7327143
Coefficient of determination (r*2) 24 o 71472329

39 605742 4

40 6787579

NTINLEAIAIMTNENT AL

(untitled)

Method: Trend Analysis (regress over time)
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Measure Value Future Unadjusted | Seazonal Factor | Adjusted Forecast
Period Forecast

Error Measures 27 1808147.0 1.08 1955676.0
Bias (Mean Error) -18826.04 28 171579.0 54 1681528.0
MAD (Mean Absolute Deviation ) 205838.0 29 17750100 75 1333821.0
MSE (Mean Squared Error) 70635870000 30 17584420 72 1250145
Standard Error (denom=n-2-13=11) 4136048 3 1741874 B 1400511.0
WAPE (Mean Absolute Percent Error) A 32 1725306.0 04 1822174.0
Regreszion line (unadjusted forecast) 33 1708738.0 1.04 1773768.0
Demand(y) = 2255438 34 1652169.0 1.02 17327450
-16568.19 * time 35 1675601.0 R 1524300.0
Statistics 36 1659033 58 1630877.0
Correlation coefficient 62 i 16424850 1 1628724
Coefficient of determination (r"2) 38 38 16258087.0 1.24 2017975.0

39 1609329.0 1.29 20724210

40 15827800 1.08 1722716.0
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Demand(y) time RATIO | SEASONAL | SMOOTHED | Unadjusted|  Adjusted Error |Error Error*2|  |Pet Error
forecast forecast
Past period 1 2062639 1 1.08| 18907041.0| 2238820.0| 24215860 -358857.3| 3580573 |8350300000 A7
Past period 2 1948648 2 S4| 2076181 2222352.0| 2085840.0( -137181.8| 137191.5|8821380000 07
Past period 3 1830758 3 J5| 2635837.0| 2205784.0| 1657523.0| 323236.4| 323236.4|4481800000 18
Past period 4 1918193 4 J2| 287B034| 2188213.0| 1387803 348580 345380 |1515000000 A8
Past period 5 2145195 5 G| 2688088.0|  2172847| 1748883 398332 398332 | 2883400000 Akl
Past period 6 2187751 3 84| 2326840.0| 2138079.0|  202T197 160554 160554 | 5777580000 07
Past period 7 1580432 7 78 1.04| 1522489.0| 2139511.0| 2220837.0| -540504.8| 640504.8 0248300000 A1
Past period 8 2078254 8 1.02 1.02| 2029588.0| 2122943.0| 2173B47.0| -93583.25| 95583.25 9138070000 05
Past period 8 1837065 9 kil A1) 2019411.0| 2108374.0| 1918178 -T89111 78111 |5258550000 04
Past period 10 1844793 10 R 58| 1978368.0| 2089306.0| 2054340.0| -1095466| 109546.6|2000460000 08
Past period 11 1933018 1 1 1) 1938237.0| 2073238.0| 2089791.0| -136772.8| 136772.8|BT08720000 07
Past period 12 2346263 12 1.24 1.24| 1890400.0| 2056670.0| 2552628.0| -206364.5| 206364.5|2586410000 08
Past period 13 2398575 13 129 128 1862602 2040M02.0| 2627151 -228576 228576 | 2245500000 A
Past period 14 2087892 14 1.08 108  1930204| 2023533.0| 2133838 -100944 100944 | 0138630000 05
Past period 13 1816348 15 94 4| 1935223.0| 2008985.0| 1883884.0| -BT334.85| 67334.83|4533935000 04
Past period 16 1447208 16 75 J5| 1825504.0| 1890387.0| 1485672.0| -4B845263| 4845263 |234B626000 03
Past period 17 1368450 17 g2 J2| 1911470 1973825.0| 1413374 -44334 44334 | 2014573000 03
Past period 18 1248315 13 8 G| 19268048.0| 1957281.0| 1573887.0| -24371.88| 24371.88| 593883300 02
Past period 19 1826373 18 44 84| 1942487.0| 1940882.0| 1824586.0 1687.5 1687.5| 2847656.0 ]
Past period 20 2458255 20 13 1.04| 2368092.0| 19241240| 1987353 451802 451902 | 3353500000 18
Past period 21 2143508 21 1.02| 2093314.0| 1907358| 1953298 180212 190212 | 8130610000 09
Past period 22 1715817 2 81| 18B6238.0| 1880888.0( 1720238.0| -4321.13 432113 18672120 ]
Past period 23 1752842 23 88| 1783205.0| 1874420.0| 1242608.0| -B9666.33| 00666.33|8040058000 05
Past period 24 2133442 24 1| 2142004.0| 1857351.0| 1854782.0| 283679.8| 283679.8|0474130000 A3
Past period 25 2543264 23 1.24| 2053134.0| 1841283.0| 22853020 2820625 282062.5 9145230000 A
Past period 26 1801736 26 128 1389145  1824715| 2348788 -548030 S43030| 0336500000 3
TOTALS 1015080 -439477| 5351789 (8535000000 269
AVERAGE 1962119.0 -18826.04| 203838.0|0835870000 A
Next period forecast 1955676.0 (Biag) (MAD) (M3E) (MAPE})
Stderr| 4086045
J
ﬂﬁﬂllﬁﬂﬂﬂﬁ“l/‘l&ﬂim
(untitled)
Method: Multiplicative Decomposition (seasonal) - # seasons: 13 - Basis for smoothing: Centered Moving Average
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Measure Value Future Forecast
Period

Error Measures 27 1949278
Bias (Mean Error) ey 28 1948327.0
MAD (Mean Abzolute Deviation) 2324351 29 1947375.0
MSE (Mean Squared Error) 25073140000 30 19454250
Standard Error (denom=n-2=24) 305370.8 31 1945473.0
MAPE (Mean Absolute Percent Error) A2 32 1944522 0
Regression line 33 1943571
Demand(y) = 1974560 24 1942620.0
-951.17 * time 35 1941869.0
Statistics 36 1940713.0
Correlation coefficient =02 7 1935766.0
Coefficient of determination (r*2) 0 30 1938815.0

39 1937864

40 1936913.0

NN LEAIAIMTNEINT AL
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Method: Trend Analysis (regress over time)
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Measure Value Future Unadjusted | Seasonal Factor | Adjusted Forecast
Period Forecast

Error Measures 21 9208238 24 71021
Bias (Mean Error) 1268.95 2 918805 79 724190.8
MAD (Mean Absolute Deviation) 106259.3 2 9076862 N 6645423
MSE (Mean Squared Error) 16432430000 3 B96567.3 1.21 1081420.0
Standard Error (denom=n-2-12=12) 188689.2 3 BBS4dB 5 96 2450451
WAPE (Mean Abzolute Percent Error) Bl 32 87432968 91 798546.8
Regression line (unadjusted forecast) 3 863210.8 123 1062101.0
Demand(y) = 1230132 3 852092 82 7001438
-11118.83 * time 35 8409731 26 7202425
Statistics 3 3298543 1.11 5240233
Correlation coefficient &7 3 8187355 ] 1089179.0
Coefficient of determination (r2) NG 3B 3076165 1.03 3325011

3 796497.8 B4 669030

4 785379 79 619026.1
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Demand(y) time: Overall RATIO | SEASONAL | SMOOTHED | Unadjusted Adjusted Error |Error Error*2|  |Pct Error
average forecast forecast
{Past period 1 1486485 1| 1080028.0 1.38 1,33 11M7381.01 12150140 1621676 -135181 135151 | 8276610000 .08
Past period 2 12715160 2| 1080022.0 1.18 1.03| 1233500.0| 1207895.0| 1245113.0| 2840363 2840383 | 697151400 02
Past period 3 1074843 3| 10800280 1 84| 1279629.0| 1195776.0| 1005245.0) 6B58363| 6858353 (4843273000 06
Past period 4 1006238 4| 1030028.0 93 79| 12788450 11856857 | 9343203 TIT1S88|  TI715.89|3143140000 07
Past period 5 §329427 5| 1080028.0 86 73| 12742780 11745380 8589198 7302275 73022.75|5332322000 .08
Past period 6 15473200 6| 1080028.0 1.43 1.21| 1282828.0| 11834190 1403281.0| 144028.3) 1440283 |0744140000 08
Past peried 7 1001207.0 7| 1080022.0 93 86| 1048723.0 1M52301.0| 1102193.0) -100986.3| 100986.3|0138240000 A
Past period 8 1046716.0 8| 1080028.0 87 81| 148051.0 11411820 1042268.0 444581 444581 18774140 ]
Past period 9 13743840 g| 1080028.0 1.27 1.23| 1MT0M5.0] 1130083.0| 13904380 -18053.83| 16053.83| 257718900 M
Past peried 10 Te2282.4 10| 1080028.0 il B2 BT8R 1118044 | 9194095| 1571271 1571271 (4682910000 pa
Past period 11 1008033.0 11| 1080028.0 83 B8 NMTT005.0| 11078250 9487851 58248.06| 58248.06|3510333000 06
Past peried 12 1080845.0 12| 1080028.0 1 1.1 970698.9| 1088708.0| 1221157.0| -140308.5| 140308.5 2626420000 A3
Past period 13 1524585.0 13| 1080028.0 1.41 1.33| 1146015.0( 1085588.0 1444177 B0387.88| 2038788 | 6462211000 05
Past peried 14 1328875.0 14| 1080028.0 1.23 1.03| 1289153.0| 107448%.0| NM07575.0| 2212891 221285.1|8873300000 A7
Past peried 15 7395278 15| 1080028.0 68 84| B80427.3| 10833500 B93178.3| -1538488| 1538436 |3807220000 pa
Past period 16 695293.8 16| 1080028.0 B4 79 Ba3d4A 1052231 | 8293556 -133081.8) 133081.8|7705430000 A8
Past peried 17 6455089 17| 1080028.0 L] T3 B85TTE4| 104MMZ20| 7822341 -M3IT252Z| 137252 (2933420000 A8
Past period 18 1058084.0 18| 1080028.0 98 121 877228| 1029883.0| 1242356.0| -184262.3| 1842823 3852580000 A7
Past peried 19 10645920 19| 1080028.0 99 B6| 11133330 10488750 5745851 90350.84| S0350.94|8163292000 08
Past peried 20 9261163 20| 1080028.0 88 91| 1014008.0) 1007756.0 9204081 cr08.28 570825 32584120 ]
Past peried 21 1283385.0 21| 1080028.0 1.18 1.23| 10430410 995636.8| 1226268.0 57096 57096 |3259953000 04
Past peried 22 10125840 22| 1080028.0 94 B2| 12323400 985518 | B09778.6| 2028078 2023076 (1130910000 2
Past peried 23 2419238 23| 1080028.0 8 86| 09830514 05743802 2345138 7410.08 7410.08| 54909030 ]
Past peried 24 13243240 24| 10800280 1.23 1.1 1188358.0| 9632803 1072580 2517335 251733.5|3368760000 A8
Past peried 25 12599293.0 25| 1080028.0 12 1.33| 976673.6| 952181.5| 1288678.0 32615.5 326155 1083771000 03
Past period 26 7385278 26| 1080028.0 68 1.03| 7174223 9410427| 9700383 -2305106| 230510.5|3135120000 .
TOTALS 28080730 32992.81| 27627430 (7243200000 277
AVERAGE 10280028.0 12688.95| 108258.3 | 5432430000 Akl
Mext period forecast 7211031 (Biaz) (MAD) (MSE}) (MAPE)
Stderr| 1386882
4
ﬂ’i"l“l/‘l!!ﬁﬂ\‘iﬂ"liwmﬂim
(untitled)

Method: Multiplicative Decomposition (seasonal) - # seasons: 12 - Basis for smoothing: Average of ALL data
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Measure Value Future Forecast
Period

Error Measures 27 961317.3
Bias (Mean Error) 03 28 00252359
MAD (Mean Absolute Deviation) 209300.6 29 G943730.5
MSE (Mean Squared Error) 61307430000 30 934937 1
standard Error (denom=n-2=24) 2577358 3 9261437
MAPE (Mean Absolute Percent Error) 21 32 917350.3
Regression line 33 B08556.9
Demand(y) = 1198739 24 899763.5
-87593.39 * time 35 850970.1
Statistics 35 8282176.2
Correlation coefficient -26 37 873383 .4
Coefficient of determination (r*2) Rir 3o o64580.9

39 855796.6

40 847003.2
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Method: Trend Analysis (regress owver time)
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