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ABSTRACT

The present problematic condition of a lingerie factory was an imbalance between actual
sales and production order which led to inventory accumulation. The total cost of the inventory was
increased up to 15,375,570 Baht/year, or 1,281,297.50 Baht/month. This problem occurred from
production planning based on only the experience of the staff.

This study aimed to forecast future demand using historical product sales data. The
demand forecast would then determine the amount of necessary production. The research
methodology consisted of a sale and production data collection followed by an overall demand
forecast using Minitab statistical analysis. The Minitab outcome showed that Winter's method was
the most appropriate forecasting model. The pyramids forecast was applied to define production
order quantity at a subordinate level in each volume in order to determine the production planning
and calculate the inventory cost per year.

The results revealed that the factory could determine a new production quantity in
accordance with the production order and reduce inventory cost to 1,194,805.17 Baht/year, which

accounted for 8.20 % of total cost.

Keywords: demand forecast, pyramid forecast, production planning, inventory cost
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A 9 1 a o
(level), Gamma (trend) 148% Delta (seasonal) o 19 1uNsHIAIANURANAIAYDINITNEINT Bl 11
] an A a LY ~ ~ A ) o Y o 1 ax
uaagdd ennsanadndslanmuzaunganezih ludmualdlumswonsalunaz 3%
[ ~ =< A o w A a 4 < Y o 1w
AINIT NN 4.3 DIAITNN 4.6 MUY LAZBIUATIZHNITNEINTAENMTMHUANIAILS
% 9 A an o ' Y 1 A A o w
udn azldarnruianaiaueadswernsal 3 A1laun AuRAIANWTIUUUAIGIT D
(Mean Absolute Deviation (MAD)), ANRAEANNAAIAAADUNIAIGDY (Mean Squared Deviation
' A s d o A o
(MSD)) tazgaundsnleiudveinnuaaiamasuaugal (Mean Absolute Percentage Error

= Y 3 % L:yo/ [ Aas g A a q'; - 1

(MAPE)) @99z 1911 ud1¥ia11mav0935msnensainl lanimanuianaiadinga 1aadin

=y

~ Y A A ° 9 Ja 9y
'J‘ﬁuulﬁngﬁuﬂﬁ;ﬂrﬂﬁ]guﬁll‘lﬂisﬁﬂﬁlﬁwfJ’]ﬂjmﬁuﬂ']ﬂluﬂu']ﬂﬁ

3 o 1w EL 1
ﬂ]ﬁﬁﬁ 4.2 ﬂWWMQﬂWGI’J!L‘iJ‘iGU’BNﬂ']‘iWEﬂﬂ‘iﬂ!Glulmazgﬂll‘U‘U

MINNTAL MIMHUAAIAIL
Moving Average MA Length =2
MA Length =4
MA Length=6
Single Exponential Smoothing Alpha=0.2
Alpha=0.5
Alpha=1.0
Double Exponential Smoothing Alpha=0.2 Gamma=0.2

Alpha=0.5 Gamma = 0.5

Alpha=1.0 Gamma=1.0

Winters' Method Alpha =0.2 Gamma = 0.2 Delta=0.001
Alpha=0.5 Gamma=0.5 Delta=0.001

Alpha=1.0 Gamma = 1.0 Delta=0.001
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d' a d 4 ax 1 = A
M1319% 4.3 AUATICHNTWIINTUNIUITNMINIAURDYLATDU

= 9 o 1w J
nAreMImMruamaus 3 m

Moving Average
Fum (Length = 2) (Length = 4) (Length = 6)
MAPE MAD MSD MAPE MAD MSD MAPE MAD MSD

BQ11 16.00 433.00 277,352.00 18.00 482.00 340,519.00 20.00 555.00 421,138.00
BQI12 22.00 249.70 99,829.00 24.20 270.60 100,964.50 24.20 277.00 110,542.00
BQ13 13.60 230.60 92,238.40 16.00 266.00 112,161.00 16.00 273.00 113,469.00
BQ15 17.30 227.60 91,840.10 18.00 239.00 101,333.00 19.00 238.00 111,507.00
BQ17 9.00 740.00 991,691.00 9.00 766.00 1,038,769.00 9.00 781.00 1,065,003.00

~ a ¢ @ an 3 o - o A ¥ o " w '
M15197 4.4 AATIZINTNINTAAINITONS Inuureal5uiseualensmruanIals 3 a1

Single Exponential Smoothing

(Alpha =0.2) (Alpha = 0.5) (Alpha = 1.0)
aum
MAPE MAD MSD MAPE MAD MSD MAPE MAD MSD

BQ11 18.00 483.00 328,237.00 16.00 436.00 268,437.00 16.00 465.00 320,352.00
BQ12 20.30 219.40 73,764.80 21.10 236.10 84,314.70 24.00 273.00 122,278.00
BQ13 13.80 233.30 87,334.60 13.60 226.20 85,932.50 16.00 259.00 107,840.00
BQ15 15.60 200.60 85,517.90 15.40 200.60 77,937.00 17.20 222.90 83,947.00
BQ17 10.00 861.00 1,185,620.00 8.00 687.00 907,280.00 9.00 705.00 977,163.00

~ a 7 @ an @ o a o A ¥ g 0
M1319N 4.5 UATIZUNITNIINTUNY 'J‘ﬁLE]ﬂGIiIWLuuLGIffJaiJﬁ‘]JﬁEJ‘]JﬁfJ\‘]‘D’Uﬂ'JfJﬂ"Iiﬂ'IﬁUﬂ

Aamals 3

Double Exponential Smoothing

aum (Alpha=0.2 , Gamma = 0.2) (Alpha = 0.5, Gamma = 0.5) (Alpha =1.00 , Gamma = 1)
MAPE MAD MSD MAPE MAD MSD MAPE MAD MSD
BQ11 21.00 564.00 464,561.00 17.00 468.00 324,866.00 25.00 728.00 868,136.00
BQ12 20.90 232.20 83,912.60 23.00 265.00 109,132.00 43.00 472.00 360,308.00
BQ13 15.40 250.00 98,687.30 17.00 276.00 122,474.00 26.00 425.00 306,696.00
BQ15 17.00 227.00 106,687.00 19.00 261.00 113,667.00 27.00 339.00 196,432.00
BQ17 9.00 709.00 843,382.00 11.00 842.00 1,162,082.00 15.00 1,170.00 2,402,877.00

d' a d 4 ast a Jd Y o 1w 1
MINN 4.6 AATIZHMINGINTUMNITYDIUADIAYNMTMAUAMAAILYT 3 M

Winters' Method

Fum (Alpha = 0.2, Gamma = 0.2, Delta = 0.001) (Alpha = 0.5, Gamma = 0.5, Delta = 0.001) (Alpha = 1.0, Gamma = 1.0, Delta = 0.001)

MAPE

MAD

MSD MAPE MAD MSD MAPE MAD MSD
BQ11 10.00 298.00 139,921.00 17.00 479.00 327,606.00 16.00 451.00 365,987.00
BQI12 13.80 163.80 46,016.10 14.10 160.50 39,683.50 23.10 257.10 96,502.30
BQ13 12.60 213.30 76,183.30 13.20 217.60 77,316.10 19.00 302.00 141,098.00
BQ15 13.40 167.70 58,001.50 16.00 203.80 63,126.40 20.40 247.50 96,219.70
BQ17 5.00 387.00 217,536.00 5.00 374.00 190,203.00 9.00 694.00 782,098.00
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1 a A g 4
4.1.3 warfSeuNeuAIAUAANAIATBIITNITNIINTAAIS VIANANTTNEINT B
Y [
FoUNAITUANG 5 ¥HAR18ITAITA) HATMIAMUIUMIAIANVAANAIA  111DH1A1 MAPE,
1 an A 9 = J a axy g Y o
MAD tazMSD voauaazitiielifsoufsuaininuianainvesdsmsnensaiaian laaa
A Y I 1 1 a ad 4 a 4
M3191 47 Tagazuaadliifiud A1ANNAANIAITNITHIINIVUUYNIaVRIIUADS
(Winter’s  Method) lin1nn1uAana1aioefga 1tioannnuainnuAana1nvesdudl BQIl1,
~ 9 S 1 A o ¢ A 1 [
BQI2, BQ13, BQI5 11azBQ17 i lannmswensaitandeunuduysaimasanniny 10.0, 13.8,
12.6, 13.4 4ag 5.0 AMRANAIANAIFDURASUAUNIND 298.0, 163.8, 213.3, 167.7 1o 387.0 dIu
S g a o ¢ A A [
nosiFudmaNuHaNaInFuYIaMasNAUNINY 139,921.0, 46,016.1, 76,183.3, 58,001.5 tag

9 9
[ Y v

= Y 4 a 14 = Aa Y A
217,536.0 \‘l‘L‘!LHN’di‘]_lllﬂ’J"IﬂﬁWEﬂﬂiﬂ!LL‘U‘]JE]ﬂﬂ"Iﬁ‘lI’EN’JHW]EJiuu UMANUAANAIAUDINGA

Q

A Yo s

= A o Aax 4 a 4 9 4
%\TWHJ'13ﬁTiJ‘1/]W‘V]'lfﬂiWEJ'lﬂim%3!;'@'0ﬂu'I'J‘E‘WEJ'lﬂif,LlLHJU’L]@ﬂ'lﬁﬂl@ﬁ?umf]ivlﬂclﬁlﬂ\lﬂ1ﬂimﬂ'ﬂﬂ

U

Y
doamsaum Iassanlusiuaana 12 wou ao'li
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H 1 a o 1 4 a g‘/ a
{miNﬁ 4.7 mmmwawmmaﬁ%miwmﬂmmm “lumﬁwmﬂmmmﬁuﬁﬁm 5 ¥UA

Fum Moving Average Single Exponential Smoothing  Double Exponential Smoothing Winters' Method
MAPE MAD MSD MAPE MAD MSD MAPE MAD MSD MAPE MAD MSD
BQI11 16.00 433.00 277,352.00 16.00 436.00 268,437.00 17.00 468.00 324,866.00 10.00 298.00 139,921.00
BQI12 22.00 249.70  99,829.00  20.30 219.40  73,764.80  20.90 23220  83,912.60 13.80 163.80  46,016.10
BQ13 13.60 230.60  92,238.40  13.60 226.20  85,932.50 15.40 250.00  98,687.30  12.60 213.30  76,183.30
BQI5 1730 227.60  91,840.10 1540 200.60  77,937.00 17.00 227.00 106,687.00 1340 167.70 58,001.50
BQ17 9.00 740.00 991,691.00 8.00 687.00 907,280.00 9.00 709.00 843,382.00 5.00 387.00 217,536.00

Tao  MPAE : Aniloauuduyssitndo (Mean Absolute Deviation, MAD)
MAD : fRanaIanadaednag (Mean Square Error, MSE)

s d F A o s A
MSD Lﬂaiwuﬁmmmmwamaummmaa (Mean Absolute Percent Error, MAPE)



o Y a 9 Y ax s A
4.1.4 ﬂ'lu'lm’ﬂTlﬁiJ'lmﬂ'ﬂiJﬁﬂ\?ﬂ'lﬁﬁUﬂ'lIﬂEJi’JiJWJEJ’J‘ﬁﬂ']inJ'Iﬂim‘VILWN'IZﬁ'iJ 1o
Y 1 ax 4 a J . I ax s
T]i'lULLQ'J'J'I’J‘ﬁﬂ'li‘WEﬂﬂimLL'U“Ui]@ﬂ'laﬂlﬁ]ﬂ')um’f]i(Wmter’s Method) L“]Ju')‘ﬁﬂ'liWEJ'lﬂimﬂLWiﬂg
° G4 Y a £y ' = [ A 9
ﬁ]$1!11J1°Wfﬂﬂ‘iﬂ!ﬂ'ﬂi]@ﬂ\iﬂTﬁﬁu‘ﬂWIﬂﬂﬁﬁuiuLL@aglﬂ@uﬂlﬂﬁﬂﬁ 12 LﬂﬂuGlHGU']ﬂﬁ %%61615
Y ]
Iﬂ‘illﬂiuﬂﬂﬁﬂﬂ Minitab NWGB'JEJfﬁu'Jﬂ!ﬂ'ﬂiJGQ]j’ENﬂ1iﬁu@%ﬁiﬂﬂﬁﬂuﬂl@ﬂﬁu€ﬁﬂﬁ 5 %UA LTUMN
4 Y a v & a £ A o = Y
NITWYINTUAIINADINITTAUAT AULLUADUNNTIAY W.F. 2556 DIUADUTUINAY N.F. 2556 “]5\‘1%]811?1
' Y a v 1 A A A = A
ﬂWﬂ'JHJG]fNﬂWﬁﬁUﬂWIﬂﬂiﬁullﬂazlﬂﬂu ATUANT NN 4.8 uazslugﬂw 4.2 ﬂ\iqﬁj‘ﬂ“l/l 4.6 ISLLAAIND
Ay ¥ I Y gz a 1 g‘; o Y
ﬂﬁWWﬂulﬂ%WﬂﬂWinﬂﬂiﬂ!ﬁuﬂTVN 5 BUA uaﬂumu%wu@mumammmmmm@lmmi

9

FuMna 5 viaszuaas i lumanun v

3 1 J 9 a 9 1 ]
ﬂ1§1\1ﬁ 4.8 AMNWYINTUANNABINITAUAT (HUIY) Tuupazves N.F. 2556

fou-d) BQI1 BQI2 BQI3 BQIS BQ17
UNTIAN 2556 3,162 1,073 2,229 1,364 11,256
AUATHUT 2556 2,728 1,006 1,831 1,397 10,561
Huan 2556 2,762 1,514 2,247 1,492 10,018
WU 2556 3,072 967 1,864 1,744 10,186
WOEAIAY 2556 3,028 1,033 1,949 1,915 10,387
uguieu 2556 2,995 858 1,806 1,484 10,015
NINQIAN 2556 3,727 1,121 1,886 1,681 11,910
aamny - 2556 3,784 1,100 1,987 1,565 11,842
AUeIU 2556 3,044 925 1,900 1,261 10,925
AaIAN 2556 3327 1,185 1,924 1,350 11,246
WOARMIEU 2556 2,695 1,066 1,640 1,326 11,600
FuNAN 2556 3,598 1,363 1,943 1,726 14,912
5 37,922 13,211 23,204 18307 134,860
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Winters' Method Plot for BQ11 tuaunan
Multiplicative Method

7000 A Variable
7 —e— Actual
6000 - —B— Fits
f‘\‘\( Forecasts
— 5000 | —& - 95.0% PI
'g Smoothing Constants
g 4000 - Alpha (level) 0.683
E’ Gamma (trend) 0.052
g 3000 - Delta (seasonal) ~ 0.001
g Accuracy Measures
a 2000 - MAPE 10
MAD 294
1000 - MSD 138628
0

Month @ & @ @ @ ® @ @& 5 @ @ & & @ @
N N N A SEEOERR TRNIOE N

Year ¢ > <,§> o
» > > >

‘lJﬁ 4.2 ﬂﬁWWﬂiﬂ!ﬂiﬁl@]@x‘IﬂﬁﬁUﬂ? BQIIiuBuWﬂ@ 12 1Aou ﬂ’JEJﬂﬁWEﬂﬂimLL‘UUi]ﬂﬂ”la

mamumai(Winter’s Method)

Winters' Method Plot for BQ12 tuauiaa
Multiplicative Method

2500 | Variable
Al | —o— Actual
—B— Fits
2000 Forecasts
—& - 95.0% PI
-~
_g Smoothing Constants
g 1500 Alpha (level) 0.485
EI’ Gamma (trend) 0.090
c Delta (seasonal) 0.001
g 1000
a Accuracy Measures
] MAPE 13.0
MAD 152.6
500 - MSD  38905.0
0- T T T T T
Month @ & @ @ @ & @ @ @ & @ @ & & @ @
L S N - A N O A, A N AN SN
D ©
Year fﬁ)%’b '\fg) ’ﬁ)¢§> '\f’%

‘IJﬁ 4.3 ﬂﬁWEJ”Iﬂiil!ﬂf]”l?Jﬁ@x‘IﬂﬁﬁUﬂT BQ12(11!’01H?’I@] 12 LﬂﬂuﬂﬂﬂﬂﬁWfJ”Iﬂiﬂ!LL‘]J‘]Jf]ﬂﬂ”la

ﬂl@ﬂlulﬂﬂi (Winter’s Method)
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Winters' Method Plot for BQ13 Tuaunan
Multiplicative Method

4000 - A Xa;iablle
' —8— Actua
‘\ —B— Fits
[ Forecasts
- 4 - 0,
_:?: 3000 f sa —4A - 95.0% PI
2 Smoothing Constants
5 Alpha (level) 0.747
g 2000 Gamma (trend)  0.011
g Delta (seasonal)  0.001
S Accuracy Measures
1000 - MAPE 10.9
MAD 183.3
MSD 51730.7

Month
ont| «}“\ @ Q\ RO @ OO °>°~> L et ¢° L
Year <,;’) <,>b\ e} <,§O
5 5 & 5

‘lJﬁ 4.4 ﬂﬁWWﬂiﬂ!ﬂiﬁl@]@x‘IﬂﬁﬁUﬂ? BQ13 Tuauiaa 12 LﬂﬂuﬂlﬂﬂﬁWEﬂﬂile‘U‘Uf}ﬂﬂ”la

VOIIUINDT (Winter’s Method)

Winters' Method Plot for BQ15 Tuauiaa
Multiplicative Method

4000 A Variable
, —&— Actual
/ —B— Fits
Forecasts
3000+ ,A\/‘A" —& - 95,0% PI
? Smoothing Constants
e i Alpha (level) 0.862
g 2000 Gamma (trend)  0.049
:'T Delta (seasonal) 0.001
é 1000 - Accuracy Measures
@ MAPE 12.6
] MAD 160.8
MSD 39643.5
04
Month
AT e o et TP T e T AT T T TP T
Year <O > 5 o
o ol > >

‘IJﬁ 4.5 ﬂﬁWEJ”Iﬂiil!ﬂf]”l?Jﬁ@x‘IﬂﬁﬁUﬂT BQI15 Tuouiana 12 LﬂﬂuﬂﬂﬂﬂﬁWfJ”Iﬂiﬂ!LL‘]J‘]Jf]ﬂﬂ”la

Gummmaﬁ (Winter’s Method)
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Winters' Method Plot for BQ17 tuaunan
Multiplicative Method
22500 A Variable
f —@— Actual
20000 - /| |—m— Fits
Forecasts
17500 —& - 95.0% PI
:—_T Smoothing Constants
g 15000 - Alpha (level) 0.813
3 Gamma (trend) 0.033
E 12500 - Delta (seasonal) 0.001
g Accuracy Measures
g 10000 A MAPE 6
MAD 524
7500 MSD 407671
5000 -
Month é“‘,ﬁ «\ @&'b_s) RO ¢“\¢° RO %}«\Qo S «\
Year ¢ > & &
0 A2 0 07

‘lJﬁ 4.6 miwmmmﬂ’nmmmsﬁum BQ17 Tueuina 12 1Hou

ﬁ’:}ﬂmiwmmmxmqumamaﬁumm (Winter’s Method)

o C4 a a A Y a Y o 1 Y
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MIMImImeINsainNuasImsaum laesaulunaazi@ouns 12 weu veelssnunsdifdny 92
1 4 9 a k) 1 o @ ~ R 3’; = o A
WUIWAVBINMINEINTAIANNABIM I TUA TABT I tad M5y Tsanunsdidny iy HiledeiEe
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YouIavesduM lumsaandaaiuneides Jesuiludesmaimeinsal luszaudoss aqun
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WioMmImNeINTsiveIHaRsuame) Taeldnatdanswensainuuilsilamond Tyl a9
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Wt kaunauaiiawansnensaiiiene laga nsslumsunumswandunves
2 o A t4 a
Tsemunsaiany1 Fuaniideyan ldnisneinsaiveavisduailassanlusuinanin
A = 9 1 4 9 a £y ' A = <3|
MINT 48 FdasteyammensainnudsInsaumlueminavesuaazifoy Feaziiy
v o [ 2 @ a A 9y 1 a Y
yivuahrnelums naumuliulsnamsdwdaduiluuaazaiia ldassnwvinaves
a 9 ko a ' a a 1) S a Py o ' a Y I
auams 5 wia laglundazriiavesd@umazidumszauges lasmisnuymaguiesniy
30 vua laun AS, A6, A7, A8, A9, AJ, BS, B6, B7, BS, B9, BJ, C5, C6, C7, C8, C9, CJ, DS, D6,

D7, D8, D9, DI, ES, E6, E7, ES, EOuasEJ anaad 13 1ua15199 4.9
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' d' a & 73 & oo A = S ° ' a4 3
ﬁWﬂWlﬂaﬂIﬂﬂﬂﬂlﬂulﬂﬂ LU ﬂﬁﬂllﬁﬂﬂiu@]’lﬁ’lﬂ‘ﬂ 4.10 Wuman1smuIMIA LR AU

S 3 4 a 9 gl./ a A 9 o [ 4 a a a 9
1105 1FUAVDIWDAVITVBIVUIATUAING 5 BUR L‘Wf’ﬂ“]fﬁ?ﬁiﬂﬂ"linﬂﬂiil!Ll‘Ll‘Uﬂi”lllﬂ‘Vi"lﬁUﬂT

52AUDY

H a Y A a a a Y
ﬂ"lﬁli‘ﬁ 4.9 iwmiﬂlummmaumﬁTiwmwamiuawummﬁum

- v ﬂluW@ﬂ’JHJT@N mummmani@uﬁﬁa
aum v
UBDIUATNIN 85 @, 90 . 95 . 100 3. 1056y, 110 .

BQI1, A (9-11 w51.) A5 A6 A7 A8 A9 Al
BQ12,

B (11.5-13.5 «1.) B5 B6 B7 B8 B9 BJ
BQI3,
BQ15 C (14-16 %.) C5 C6 C7 C8 C9 ClJ

HagBQI17
D (16.5-18.5 %3.) D5 D6 D7 D8 D9 DJ
E (19-21 %3.) E5 E6 E7 E8 E9 EJ

Tash  A,B,C,DUazE : ¥1aA10 1A3v0ud1MIA(CUP Size)

5,6,7,8,9uag]) : VUIANNNYIITDUAIA
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A19199 4.10 AUDAIVDIYDAVIIYDIULIATUMNG 5 Fiialuofn

Y
AAADUUNTIAN W.A. 2553 DUADUTUNAY W.A. 2555

9

dum BQI1 BQI2 BQI3 BQIS BQ17
VUIA
A5 0.00% 0.00% 0.00% 8.85% 2.35%
A6 0.00% 0.00% 0.00% 6.22% 1.48%
A7 0.00% 0.00% 0.00% 4.50% 1.02%
A8 0.11% 0.00% 0.00% 0.00% 0.01%
A9 0.10% 0.00% 0.00% 0.00% 0.01%
IN| 0.13% 0.00% 0.00% 0.00% 0.02%
B5 11.11% 15.54% 9.40% 16.21% 13.01%
B6 8.35% 10.72% 7.16% 11.20% 8.04%
B7 6.55% 8.74% 5.46% 8.01% 4.88%
B8 0.46% 0.00% 0.42% 0.00% 0.05%
B9 0.36% 0.00% 0.48% 0.00% 0.04%
BJ 0.44% 0.00% 0.38% 0.00% 0.04%
cs 9.75% 14.41% 10.83% 13.48% 14.80%
c6 8.07% 10.43% 9.44% 9.91% 8.85%
c7 5.94% 8.17% 7.14% 7.47% 5.72%
C8 0.58% 0.00% 0.53% 0.00% 0.07%
c9 0.49% 0.00% 0.57% 0.00% 0.07%
cl 0.55% 0.00% 0.82% 0.00% 0.09%
D5 9.04% 9.87% 15.05% 4.22% 11.17%
D6 6.20% 8.47% 12.92% 2.42% 6.87%
D7 6.59% 8.00% 11.65% 2.42% 5.50%
D8 0.40% 0.00% 0.51% 0.00% 0.05%
D9 0.41% 0.00% 0.48% 0.00% 0.05%
DJ 0.37% 0.00% 0.34% 0.00% 0.05%
ES 7.64% 2.02% 1.68% 1.86% 6.45%
E6 6.08% 1.77% 1.27% 1.52% 4.54%
E7 7.72% 1.87% 1.29% 1.71% 4.45%
E8 0.93% 0.00% 0.77% 0.00% 0.10%
E9 0.76% 0.00% 0.79% 0.00% 0.09%
EJ 0.89% 0.00% 0.62% 0.00% 0.11%
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SEAUT 2
a a Y
FHAVDIAHUA : BQII,

BQI2, BQI3, BQIS, BQ17

A
IEAUN 3
13 a Y
"lmammzmm A5, A6, A7, A8, A9, AJ, B3, B6,
B7, B8, BY, BJ, C5, C6, C7, C8, €9, CJ, DS, D6, D7,

D8, D9. DJ, ES. E6. E7. E8. E9. EJ

d‘ 4 a a
sUN 4.7 vumuemswensaiuyusiia
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ﬂ]‘ﬂQﬁ 4.11 ﬂ']WfJ']ﬂiﬂ!ﬂ'J"l‘Jng}@Qﬂ1§‘ll@\1ﬁu?gl}1°ﬂ\1 5 %ummgﬁeuuﬂimu N.F. 2556

?mﬁ'w BQIl11 BQI2 BQI13 BQI15 BQ17
YUA % Fudo % Fusio % Fuso % Fusio % Fusio
A5 0.00% 0 0.0% 0 0.00% 0 8.85% 121 2.35% 265
A6 0.00% 0 0.0% 0 0.00% 0 6.22% 85 1.48% 167
A7 0.00% 0 0.0% 0 0.00% 0 4.50% 61 1.02% 115
A8 0.11% 3 0.0% 0 0.00% 0 0.00% 0 0.01% 1
A9 0.10% 3 0.0% 0 0.00% 0 0.00% 0 0.01% 1
Al 0.13% 4 0.0% 0 0.00% 0 0.00% 0 0.02% 2
B5 11.11% 351 15.5% 167 9.40% 210 16.21% 221 13.01% 1,464
B6 8.35% 264 10.7% 115 7.16% 160 11.20% 153 8.04% 905
B7 6.55% 207 8.7% 94 5.46% 122 8.01% 109 4.88% 549
B8 0.46% 14 0.0% 0 0.42% 9 0.00% 0 0.05% 6
B9 0.36% 11 0.0% 0 0.48% 11 0.00% 0 0.04% 5
BJ 0.44% 14 0.0% 0 0.38% 8 0.00% 0 0.04% 4
C5 9.75% 308 14.4% 155 10.83% 241 13.48% 184 14.80% 1,665
Co6 8.07% 255 10.4% 112 9.44% 210 9.91% 135 8.85% 997
C7 5.94% 188 8.2% 88 7.14% 159 7.47% 102 5.72% 644
C8 0.58% 18 0.0% 0 0.53% 12 0.00% 0 0.07% 8
Cc9 0.49% 16 0.0% 0 0.57% 13 0.00% 0 0.07% 8
CJ 0.55% 17 0.0% 0 0.82% 18 0.00% 0 0.09% 10
D5 9.04% 286 9.9% 106 15.05% 335 4.22% 58 11.17% 1,258
D6 6.20% 196 8.5% 91 12.92% 288 2.42% 33 6.87% 773
D7 6.59% 208 8.0% 86 11.65% 260 2.42% 33 5.50% 619
D8 0.40% 13 0.0% 0 0.51% 11 0.00% 0 0.05% 5
D9 0.41% 13 0.0% 0 0.48% 11 0.00% 0 0.05% 6
DJ 0.37% 12 0.0% 0 0.34% 8 0.00% 0 0.05% 5
E5 7.64% 242 2.0% 22 1.68% 38 1.86% 25 6.45% 727
E6 6.08% 192 1.8% 19 1.27% 28 1.52% 21 4.54% 511
E7 7.72% 244 1.9% 20 1.29% 29 1.71% 23 4.45% 501
ES8 0.93% 29 0.0% 0 0.77% 17 0.00% 0 0.10% 12
E9 0.76% 24 0.0% 0 0.79% 18 0.00% 0 0.09% 11
EJ 0.89% 28 0.0% 0 0.62% 14 0.00% 0 0.11% 12
33U 100% 3,162 100% 1,073 100% 2,229 100% 1,364 100% 11,256
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BQl11 37,922 299 8.59 0.10 85.90 5,000 2,267.74 21,475.00 3,257,499.80 3,281,242.54
BQI12 13,211 299 6.26 0.10 62.60 5,000 790.02 15,650.00 827,008.60 843,448.62
BQI3 23,204 299 6.64 0.10 66.40 5,000 1,387.60 16,600.00 1,540,745.60 1,558,733.20
BQI5 18,307 299 10.15 0.10 101.50 5,000 1,094.76 25,375.00 1,858,160.50 1,884,630.26
BQ17 134,860 299 7.15 0.10 71.50 5,000 8,064.63 17,875.00 9,642,490.00 9,668,429.63
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UNIIAY 2555 2,612 1,006 2301 1,009 9,586
ANMNUT 2555 1,749 851 1,953 860 9,142
HuIAN 2555 1,720 1,238 2,665 1,199 8,955
HIYU 2555 1,947 708 1,626 1,674 9,243
NOHNIAY 2555 2,065 1,096 1,478 2375 9,349
NQUIEU 2555 2,638 731 1,507 1,561 9,713
NINYIAY 2555 2,658 913 1,399 1,598 9,755
TINAN 2555 3,789 858 1,711 1,572 10,415
AUBU 2555 2,921 629 1,979 1,227 10,013
AAIAY 2555 3311 1,218 1,961 1,032 9,970
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BQI2 14,124 299 6.26 0.10 62.60 5,000 844.62 15,650.00  884,162.40 900,657.02
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duf BQI1 BQIl1 BQI2  BQI3  BQI5  BQl7
UNIIAY - 2556 2,428 1,089 2,531 968 11,150
AUAUT 2556 1,890 936 2,148 849 10,187
Huan 2556 1,885 1,361 2,932 1,192 9,985
WHIOU 2556 2,140 779 1,789 1,747 10,264
WQBMAN 2556 2,272 1,206 1,626 2,574 10,332
uguIBu 2556 2,902 795 1,658 1,536 10,875
NINHIAY 2556 2,924 979 1,539 1,737 10,780
FaAL 2556 4,168 922 1,882 1,730 11,479
AUIU 2556 3,213 692 2,177 1350 11,014
fanay 2556 3,642 1,340 2,157 1,135 10,967
WQAINIBY 2556 2,899 1,313 2,107 1332 12223
FUNAN 2556 3,732 1,461 2,198 1,884 14,436
39 (Fuded)) 34,095 12,873 24,744 18,034 133,692
m31af 4.18 manfouioumsdanaavesdud BQI1 Tw.f. 2556
PSinamseaadum  geaviedumnie vedtl  Yszanianisms
UM BQI uuylva W.7l. 2556 uuylviw
(G?Syu@iaﬂ) (GTsyussia'TJ) (??u@ia?J)
BQIl 37,922 34,095 3,827
BQI2 13,211 12,873 338
BQI3 23,204 24,744 -1,540
BQI5 18,307 18,034 273
BQ17 134,860 133,692 1,168
33U 227,504 223,438 4,066
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Winters' Method for BQ11
Multiplicative Method
Data BQI1

Length 36

Smoothing Constants
Alpha (level) 0.683
Gamma (trend) 0.052
Delta (seasonal) 0.001

Accuracy Measures

MAPE 10

MAD 294

MSD 138628

Forecasts

Period Forecast Lower Upper
37 3162.31 2443.01 3881.61
38 2728.48 1870.75 3586.20
39 2761.62 1735.28 3787.96
40 3071.85 1859.22 4284.47
41 3028.11 1618.53 4437.70
42 2994.96 1381.64 4608.28
43 3726.73 1905.17 5548.29
44 3783.52 1750.60 5816.44
45 3043.51 797.00 5290.02
46 3327.37 865.61 5789.13
47 2695.18 16.91 5373.45
48 3597.88 702.13 6493.63
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Winters' Method Plot for BQ11
Multiplicative Method
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Winters' Method for BQ12
Multiplicative Method

Data BQI2

Length 36

Smoothing Constants

Alpha (level)  0.485
Gamma (trend) 0.090
Delta (seasonal) 0.001

Accuracy Measures

MAPE 13.0

MAD 152.6

MSD 38905.0

Forecasts

Period Forecast Lower
37 1072.95 699.16
38 1006.13 596.54
39 1514.15 1061.51
40 967.12 466.05
41 1032.97 479.50
42 857.71 248.90
43 1120.80 454.42
44 1099.87 374.26
45 924.60 138.44
46 1184.71 336.97
47 1066.36 156.23
48 1363.17 390.00

Upper

1446.73
1415.72
1966.79
1468.19
1586.44
1466.53
1787.17
1825.49
1710.76
2032.44
1976.48

2336.35

95



Winters' Method Plot for BQ12
Multiplicative Method
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Winters' Method for BQ13
Multiplicative Method

Data BQI3

Length 36

Smoothing Constants

Alpha (level) 0.747
Gamma (trend) 0.011
Delta (seasonal) 0.001

Accuracy Measures

MAPE 10.9

MAD 1833

MSD 51730.7

Forecasts

Period Forecast Lower
37 2228.56 1779.42
38 1830.64 1277.88
39 2246.76 1567.75
40 1863.60 1046.12
41 1949.32 986.41
42 1805.58 693.01
43 1886.20 621.25
44 1987.34 568.14
45 1899.58 324.83
46 1923.71 192.46
47 1639.60 -248.89
48 1942.96 -103.30

Upper

2677.71
2383.41
2925.78
2681.08
2912.23
2918.15
3151.16
3406.54
3474.33
3654.97
3528.08

3989.22
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Winters' Method Plot for BQ13
Multiplicative Method
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Winters' Method for BQ15
Multiplicative Method

Data BQI5

Length 36

Smoothing Constants

Alpha (level) 0.862
Gamma (trend) 0.049
Delta (seasonal) 0.001

Accuracy Measures

MAPE 12.6

MAD 160.8

MSD 39643.5
Forecasts

Period Forecast
37 1364.03
38 1397.10
39 1492.08
40 1744.40
41 1915.19
42 1484.05
43 1681.47
44 1564.82
45 1261.37
46 1349.57
47 1326.47
48 1726.22

Lower
970.147
881.971
829.581
922.339
927.258
326.656
352.395
62.599
-414.996
-501.674
-700.180

-476.258

Upper

1757.92
1912.23
2154.58
2566.46
2903.11
2641.44
3010.54
3067.03
2937.74
3200.81
3353.13
3928.69
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Winters' Method Plot for BQ15

Multiplicative Method
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Winters' Method for BQ17
Multiplicative Method

Data BQ17

Length 36

Smoothing Constants

Alpha (level) 0.813
Gamma (trend) 0.033
Delta (seasonal) 0.001

Accuracy Measures

MAPE 6

MAD 524

MSD 407671

Forecasts

Period Forecast
37 11256.4
38 10561.3
39 10017.6
40 10186.3
41 10386.5
42 10015.3
43 11909.9
44 11841.8
45 10925.4
46 11246.4
47 11600.4
48 14912.2

Lower

9972.60
8926.13
7954.83
7658.00
7372.34
6503.30
7892.60
7314.19
5884.01
5688.68
5524.51

8316.79

Upper

12540.3
12196.5
12080.4
12714.6
13400.7
13527.3
15927.2
16369.4
15966.8
16804.1
17676.2

21507.7
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Winters' Method Plot for BQ17
Multiplicative Method
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Y % a 4 \d =) =
V.1 VOHANNHADNINMIAUAUAASUYUIAVIUADUNNI AN ‘iJ‘W.ﬂ. 2556

SIZE BQI11 BQ12 BQ13 BQ15 BQ17
%  Fudedeu %  Fudeideu %  Fudemou %  Fudewmeu %  yudeidou
A5 0.00% 0 0.00% 0 0.00% 0 8.85% 121 2.35% 265
A6 0.00% 0 0.00% 0 0.00% 0 6.22% 85 1.48% 167
A7 0.00% 0 0.00% 0 0.00% 0 4.50% 61 1.02% 115
A8 0.11% 3 0.00% 0 0.00% 0 0.00% 0 0.01% 1
A9 0.10% 3 0.00% 0 0.00% 0 0.00% 0 0.01% 1
AJ 0.13% 4 0.00% 0 0.00% 0 0.00% 0 0.02% 2
B5 11.11% 351 15.50% 166 9.40% 210 16.21% 221 13.01% 1,464
B6 8.35% 264 10.70% 115 7.16% 160 11.20% 153 8.04% 905
B7 6.55% 207 8.70% 93 5.46% 122 8.01% 109 4.88% 549
B8 0.46% 14 0.00% 0 0.42% 9 0.00% 0 0.05% 6
B9 0.36% 11 0.00% 0 0.48% 11 0.00% 0 0.04% 5
BJ 0.44% 14 0.00% 0 0.38% 8 0.00% 0 0.04% 5
C5 9.75% 308 14.40% 155 10.83% 241 13.48% 184 14.80% 1,666
(6 8.07% 255 10.40% 112 9.44% 210 9.91% 135 8.85% 996
C7 5.94% 188 8.20% 88 7.14% 159 7.47% 102 5.72% 644
C8 0.58% 18 0.00% 0 0.53% 12 0.00% 0 0.07% 8
Cco  0.49% 15 0.00% 0 0.57% 13 0.00% 0 0.07% 8
cJ 055% 17 0.00% 0 0.82% 18 0.00% 0 0.09% 10
D5  9.04% 286  9.90% 106 15.05% 335  422% 58 11.17% 1257
D6 620% 196 8.50% 91 1292% 288  2.42% 33 6.87% 773
D7 6.59% 208 8.00% 86 11.65% 260 2.42% 33 5.50% 619
D8 0.40% 13 0.00% 0 0.51% 11 0.00% 0 0.05% 6
D9 0.41% 13 0.00% 0 0.48% 11 0.00% 0 0.05% 6
DJ 0.37% 12 0.00% 0 0.34% 8 0.00% 0 0.05% 6
E5 7.64% 242 2.00% 21 1.68% 37 1.86% 25 6.45% 726
E6  6.08% 192 1.80% 19 1.27% 28 1.52% 21 454% 511
E7  172% 244 1.90% 20 1.29% 29 1.71% 23 445% 501
E$  0.93% 29 0.00% 0 0.77% 17 0.00% 0 0.10% 11
E9  0.76% 24 0.00% 0 0.79% 18 0.00% 0 0.09% 10
EJ  0.89% 28 0.00% 0 0.62% 14 0.00% 0 0.11% 12
TOTAL 100 % 3,162 100% 1,073 100% 2,229 100% 1,364 100% 11,256
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v v a v 1 A v da
V.2 VBYANNUANINMITAHUAUAALVYHIAVDUABUNNNMNUD Uw.a1. 2556

BQI11 BQ12 BQ13 BQ15 BQ17
SIze %  Fudeideu %  Fudeidou %  sudeidou %  yudeideou %  yuseidou
A5 0.00% 0 0.00% 0 0.00% 0 8.85% 124 2.35% 248
A6 0.00% 0 0.00% 0 0.00% 0 6.22% 87 1.48% 156
A7 0.00% 0 0.00% 0 0.00% 0 4.50% 63 1.02% 108
A8 0.11% 3 0.00% 0 0.00% 0 0.00% 0 0.01% 1
A9 0.10% 3 0.00% 0 0.00% 0 0.00% 0 0.01% 1
AJ 0.13% 4 0.00% 0 0.00% 0 0.00% 0 0.02% 2
B5 11.11% 303 15.50% 156 9.40% 172 16.21% 226 13.01% 1,374
B6 8.35% 228 10.70% 108 7.16% 131 11.20% 156 8.04% 849
B7 6.55% 179 8.70% 88 5.46% 100 8.01% 112 4.88% 515
B8 0.46% 14 0.00% 0 0.42% 8 0.00% 0 0.05% 5
B9 0.36% 10 0.00% 0 0.48% 9 0.00% 0 0.04% 4
BJ 0.44% 12 0.00% 0 0.38% 7 0.00% 0 0.04% 4
C5 9.75% 266 14.40% 145 10.83% 198 13.48% 188 14.80% 1,563
(6 8.07% 220 10.40% 105 9.44% 173 9.91% 138 8.85% 935
Cc7 5.94% 162 8.20% 82 7.14% 131 7.47% 104 5.72% 604
Cc8  0.58% 16 0.00% 0 0.53% 10 0.00% 0 0.07% 7
Co9  0.49% 13 0.00% 0 0.57% 10 0.00% 0 0.07% 7
CJ 0.55% 15 0.00% 0 0.82% 15 0.00% 0 0.09% 10
D5 9.04% 247  9.90% 100 15.05% 276  4.22% 59 11.17% 1,180
D6 6.20% 169 8.50% 86 12.92% 237 2.42% 34 6.87% 726
D7 6.59% 180 8.00% 80 11.65% 213 2.42% 34 5.50% 581
D8 0.40% 11 0.00% 0 0.51% 9 0.00% 0 0.05% 5
D9 0.41% 11 0.00% 0 0.48% 9 0.00% 0 0.05% 5
DJ 0.37% 10 0.00% 0 0.34% 6 0.00% 0 0.05% 5
E5  7.64% 208  2.00% 20 1.68% 31 1.86% 26 6.45% 681
E6  6.08% 166 1.80% 18 1.27% 23 1.52% 21 454% 479
E7  772% 211 1.90% 19 1.29% 24 1.71% 24 445% 470
ES  0.93% 25 0.00% 0 0.77% 14 0.00% 0 0.10% 11
E9  0.76% 21 0.00% 0 0.79% 14 0.00% 0 0.09% 10
EJ 0.89% 24 0.00% 0 0.62% 11 0.00% 0 0.11% 12
TOTAL 1000% 2,728 100% 1,006 100% 1,831 100% 1,397 100% 10,561
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Y % a 4 \d =) = =
V.3 VOHANITHADINIIAUANAASVYHIAVDAUADHNUIAN ‘iJ‘IN.ﬂ. 2556

BQI11 BQ12 BQ13 BQ15 BQ17
SIze %  Fudeideu %  Fudeidou %  sudeidou %  yudeideou %  yuseidou
A5 0.00% 0 0.00% 0 0.00% 0 8.85% 132 2.35% 235
A6 0.00% 0 0.00% 0 0.00% 0 6.22% 93 1.48% 148
A7 0.00% 0 0.00% 0 0.00% 0 4.50% 67 1.02% 102
A8 0.11% 3 0.00% 0 0.00% 0 0.00% 0 0.01% 1
A9 0.10% 3 0.00% 0 0.00% 0 0.00% 0 0.01% 1
AJ 0.13% 4 0.00% 0 0.00% 0 0.00% 0 0.02% 2
B5 11.11% 307 15.50% 235 9.40% 211 16.21% 242 13.01% 1,303
B6 8.35% 231 10.70% 162 7.16% 161 11.20% 167 8.04% 805
B7 6.55% 181 8.70% 132 5.46% 123 8.01% 120 4.88% 489
B8 0.46% 14 0.00% 0 0.42% 9 0.00% 0 0.05% 5
B9 0.36% 10 0.00% 0 0.48% 11 0.00% 0 0.04% 4
BJ 0.44% 12 0.00% 0 0.38% 9 0.00% 0 0.04% 4
C5 9.75% 269 14.40% 218 10.83% 243 13.48% 201 14.80% 1,483
(6 8.07% 223 10.40% 157 9.44% 212 9.91% 148 8.85% 887
Cc7 5.94% 164 8.20% 124 7.14% 160 7.47% 111 5.72% 573
Cc8  0.58% 16 0.00% 0 0.53% 12 0.00% 0 0.07% 7
Co9  0.49% 14 0.00% 0 0.57% 13 0.00% 0 0.07% 7
CJ 0.55% 15 0.00% 0 0.82% 18 0.00% 0 0.09% 9
D5  9.04% 250  9.90% 150  15.05% 338  4.22% 63 11.17% 1,119
D6 6.20% 171 8.50% 129 12.92% 290 2.42% 36 6.87% 688
D7 6.59% 182 8.00% 121 11.65% 262 2.42% 36 5.50% 551
D8 0.40% 11 0.00% 0 0.51% 11 0.00% 0 0.05% 5
D9 0.41% 11 0.00% 0 0.48% 11 0.00% 0 0.05% 5
DJ 0.37% 10 0.00% 0 0.34% 8 0.00% 0 0.05% 5
E5  7.64% 211 2.00% 30 1.68% 38 1.86% 28 6.45% 646
E6  6.08% 168 1.80% 27 1.27% 29 1.52% 23 4.54% 455
E7  172% 213 1.90% 29 1.29% 29 1.71% 26 445% 446
ES  0.93% 26 0.00% 0 0.77% 17 0.00% 0 0.10% 10
E9  0.76% 21 0.00% 0 0.79% 18 0.00% 0 0.09% 9
EJ 0.89% 25 0.00% 0 0.62% 14 0.00% 0 0.11% 11
TOTAL 1000% 2,762 100% 1,514 100% 2,247 100% 1,492 100% 10,018
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Y 4 a 4 \d =) =
V.4 VOHANNHADINMIAUAUAASUYUIAVIIUADUINBIYY ‘iJ‘IN.ﬂ. 2556

SIZE BQI11 BQI12 BQ13 BQ15 BQ17
%  Fudedeu %  Fudedeu %  Fudeideu %  Fudedeu %  sudeiiou

AS 0.00% 0 0.00% 0 0.00% 0 8.85% 154 2.35% 239
A6 0.00% 0 0.00% 0 0.00% 0 6.22% 108 1.48% 151
A7 0.00% 0 0.00% 0 0.00% 0 4.50% 78 1.02% 104
A8 0.11% 3 0.00% 0 0.00% 0 0.00% 0 0.01% 1
A9 0.10% 3 0.00% 0 0.00% 0 0.00% 0 0.01% 1
AJ 0.13% 4 0.00% 0 0.00% 0 0.00% 0 0.02% 2
B5 11.11% 341  1550% 150  9.40% 175 1621% 283 13.01% 1325
B6  835% 257  10.70% 103 7.16% 133 1120% 195  8.04% 819
B7 6.55% 201 8.70% 84 5.46% 102 8.01% 140 4.88% 497
B8 0.46% 14 0.00% 0 0.42% 8 0.00% 0 0.05% 5
B9 0.36% 11 0.00% 0 0.48% 9 0.00% 0 0.04% 4
BJ 0.44% 14 0.00% 0 0.38% 7 0.00% 0 0.04% 4
C5 9.75% 300 14.40% 139 10.83% 202 13.48% 235 14.80% 1,508
Co 8.07% 248 10.40% 101 9.44% 176 9.91% 173 8.85% 901
C7 5.94% 182 8.20% 79 7.14% 133 7.47% 130 5.72% 583
C8 0.58% 18 0.00% 0 0.53% 10 0.00% 0 0.07% 7
Cco  0.49% 15 0.00% 0 0.57% 11 0.00% 0 0.07% 7
Ccl 055% 17 0.00% 0 0.82% 15 0.00% 0 0.09% 9
D5 9.04% 278  9.90% 96 15.05% 281 4.22% 74 1.17% 1,138
D6 6.20% 190 8.50% 82 12.92% 241 2.42% 42 6.87% 700
D7 6.59% 202 8.00% 77 11.65% 217 2.42% 42 5.50% 560
D8 0.40% 12 0.00% 0 0.51% 10 0.00% 0 0.05% 5
D9 0.41% 13 0.00% 0 0.48% 9 0.00% 0 0.05% 5
DI 037% 11 0.00% 0 0.34% 6 0.00% 0 0.05% 5
E5  7.64% 235 2.00% 19 1.68% 31 1.86% 32 6.45% 657
E6  6.08% 187 1.80% 17 1.27% 24 1.52% 27 454% 462
E7  172% 237 1.90% 18 1.29% 24 1.71% 30 445% 453
E8  0.93% 29 0.00% 0 0.77% 14 0.00% 0 0.10% 10
E9 0.76% 23 0.00% 0 0.79% 15 0.00% 0 0.09% 9
EJ 0.89% 27 0.00% 0 0.62% 12 0.00% 0 0.11% 11

TOTAL 100.00% 3,072 100.00% 967 100.00% 1,864 100.00% 1,744 100.00% 10,186
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1.5 YoyannudeImsauRnazvInaveuRsUNgEMInN Tw.a. 2556

SIZE BQI11 BQI12 BQ13 BQ15 BQ17
%  Fudedeu %  Fudedeu %  Fudeden %  Fudedeu %  sudedew
A5 0.00% 0 0.00% 0 0.00% 0 8.85% 169 2.35% 244
A6 0.00% 0 0.00% 0 0.00% 0 6.22% 119 1.48% 154
A7 0.00% 0 0.00% 0 0.00% 0 4.50% 86 1.02% 106
A8 0.11% 3 0.00% 0 0.00% 0 0.00% 0 0.01% 1
A9 0.10% 3 0.00% 0 0.00% 0 0.00% 0 0.01% 1
AJ 0.13% 4 0.00% 0 0.00% 0 0.00% 0 0.02% 2
B5 11.11% 336 15.50% 160 9.40% 183 16.21% 310 13.01% 1,351
B6 8.35% 253 10.70% 111 7.16% 140 11.20% 214 8.04% 835
B7 6.55% 198 8.70% 90 5.46% 106 8.01% 153 4.88% 507
B8 0.46% 14 0.00% 0 0.42% 8 0.00% 0 0.05% 5
B9 0.36% 11 0.00% 0 0.48% 9 0.00% 0 0.04% 4
BJ 0.44% 13 0.00% 0 0.38% 7 0.00% 0 0.04% 4
C5 9.75% 295 14.40% 149 10.83% 211 13.48% 258 14.80% 1,537
(6 8.07% 244 10.40% 107 9.44% 184 9.91% 190 8.85% 919
Cc7 5.94% 180 8.20% 85 7.14% 139 7.47% 143 5.72% 594
Cc8  0.58% 18 0.00% 0 0.53% 10 0.00% 0 0.07% 7
Cco  0.49% 15 0.00% 0 0.57% 11 0.00% 0 0.07% 7
CcJ 055% 17 0.00% 0 0.82% 16 0.00% 0 0.09% 9
D5 9.04% 274  9.90% 102 15.05% 293 422% 81 11.17% 1,160
D6 6.20% 188 8.50% 88 12.92% 252 2.42% 46 6.87% 714
D7 6.59% 200 8.00% 83 11.65% 227 2.42% 46 5.50% 571
D8 0.40% 12 0.00% 0 0.51% 10 0.00% 0 0.05% 5
D9 0.41% 12 0.00% 0 0.48% 9 0.00% 0 0.05% 5
DI 037% 11 0.00% 0 0.34% 7 0.00% 0 0.05% 5
E5  7.64% 231 2.00% 21 1.68% 33 1.86% 36 6.45% 670
E6  6.08% 184 1.80% 19 1.27% 25 1.52% 29 454% 472
E7  772% 234 1.90% 20 1.29% 25 1.71% 33 445% 462
ES  0.93% 28 0.00% 0 0.77% 15 0.00% 0 0.10% 10
E9 0.76% 23 0.00% 0 0.79% 15 0.00% 0 0.09% 9
EJ 0.89% 27 0.00% 0 0.62% 12 0.00% 0 0.11% 11
TOTAL 100% 3,028 100% 1,033 100% 1,949 100% 1,915 100% 10,387
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Y % a 4 \d =) a =
U.6 VOHANIHADINITIAUANAASVHIAVYDAUADHNY U ‘iJ‘W.ﬂ. 2556

BQI11 BQ12 BQ13 BQ15 BQ17
SIze %  Fudeideu %  Fudeidou %  sudeidou %  yudeideou %  yuseidou
A5 0.00% 0 0.00% 0 0.00% 0 8.85% 131 2.35% 235
A6 0.00% 0 0.00% 0 0.00% 0 6.22% 92 1.48% 148
A7 0.00% 0 0.00% 0 0.00% 0 4.50% 67 1.02% 102
A8 0.11% 3 0.00% 0 0.00% 0 0.00% 0 0.01% 1
A9 0.10% 3 0.00% 0 0.00% 0 0.00% 0 0.01% 1
AJ 0.13% 4 0.00% 0 0.00% 0 0.00% 0 0.02% 2
B5 11.11% 333 15.50% 133 9.40% 170 16.21% 241 13.01% 1,303
B6 8.35% 250 10.70% 92 7.16% 129 11.20% 166 8.04% 805
B7 6.55% 196 8.70% 75 5.46% 99 8.01% 119 4.88% 489
B8 0.46% 14 0.00% 0 0.42% 8 0.00% 0 0.05% 5
B9 0.36% 11 0.00% 0 0.48% 9 0.00% 0 0.04% 4
BJ 0.44% 13 0.00% 0 0.38% 7 0.00% 0 0.04% 4
C5 9.75% 292 14.40% 124 10.83% 196 13.48% 200 14.80% 1,482
(6 8.07% 242 10.40% 89 9.44% 170 9.91% 147 8.85% 886
C7  5.94% 178 8.20% 70 7.14% 129 747% 111 5.72% 573
Cc8  0.58% 17 0.00% 0 0.53% 10 0.00% 0 0.07% 7
Co9  0.49% 15 0.00% 0 0.57% 10 0.00% 0 0.07% 7
CJ 0.55% 16 0.00% 0 0.82% 15 0.00% 0 0.09% 9
D5 9.04% 271 9.90% 85 15.05% 272 422% 63 11.17% 1,119
D6 6.20% 186 8.50% 73 12.92% 233 2.42% 36 6.87% 688
D7 6.59% 197 8.00% 69 11.65% 210 2.42% 36 5.50% 551
D8 0.40% 12 0.00% 0 0.51% 9 0.00% 0 0.05% 5
D9 0.41% 12 0.00% 0 0.48% 9 0.00% 0 0.05% 5
DJ 0.37% 11 0.00% 0 0.34% 6 0.00% 0 0.05% 5
E5  7.64% 229  2.00% 17 1.68% 30 1.86% 28 6.45% 646
E6  6.08% 182 1.80% 15 1.27% 23 1.52% 23 4.54% 455
E7  772% 231 1.90% 16 1.29% 23 1.71% 25 445% 446
ES  0.93% 28 0.00% 0 0.77% 14 0.00% 0 0.10% 10
E9  0.76% 23 0.00% 0 0.79% 14 0.00% 0 0.09% 9
EJ 0.89% 27 0.00% 0 0.62% 11 0.00% 0 0.11% 11
TOTAL 100% 2,995 100% 858 100% 1,806 100% 1,484 100% 10,015
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1.7 YoyannufeIMITURIAazvINAYBAABUNSNYIAN YN.M. 2556

BQI11 BQ12 BQ13 BQ15 BQ17
Stze %  Fudedeu %  Fudedeu %  Fudeideu %  sudedeu %  sudeidiou
A5 0.00% 0 0.00% 0 0.00% 0 8.85% 149 2.35% 280
A6 0.00% 0 0.00% 0 0.00% 0 6.22% 105 1.48% 176
A7 0.00% 0 0.00% 0 0.00% 0 4.50% 76 1.02% 121
A8 0.11% 4 0.00% 0 0.00% 0 0.00% 0 0.01% 1
A9 0.10% 4 0.00% 0 0.00% 0 0.00% 0 0.01% 1
Al 0.13% 5 0.00% 0 0.00% 0 0.00% 0 0.02% 2
B5 11.11% 414  1550% 174  9.40% 177 1621% 272 13.01% 1,549
B6 8.35% 311 10.70% 120 7.16% 135 11.20% 188 8.04% 958
B7 6.55% 244 8.70% 98 5.46% 103 8.01% 135 4.88% 581
B8 0.46% 14 0.00% 0 0.42% 8 0.00% 0 0.05% 6
B9 0.36% 13 0.00% 0 0.48% 9 0.00% 0 0.04% 5
BJ 0.44% 16 0.00% 0 0.38% 7 0.00% 0 0.04% 5
C5 9.75% 363 14.40% 161 10.83% 204 13.48% 227 14.80% 1,763
Co 8.07% 301 10.40% 117 9.44% 178 9.91% 167 8.85% 1,054
C7 5.94% 221 8.20% 92 7.14% 135 7.47% 126 5.72% 681
C8 0.58% 22 0.00% 0 0.53% 10 0.00% 0 0.07% 8
C9  0.49% 18 0.00% 0 0.57% 11 0.00% 0 0.07% 8
CJ 055% 20 0.00% 0 0.82% 15 0.00% 0 0.09% 11
D5 9.04% 337  9.90% 111 15.05% 284  4.22% 71 1L.17% 1,330
D6 6.20% 231 8.50% 95 12.92% 244 2.42% 41 6.87% 818
D7 6.59% 246 8.00% 90 11.65% 220 2.42% 41 5.50% 655
D8 0.40% 15 0.00% 0 0.51% 10 0.00% 0 0.05% 6
D9 0.41% 15 0.00% 0 0.48% 9 0.00% 0 0.05% 6
DJ 0.37% 14 0.00% 0 0.34% 6 0.00% 0 0.05% 6
E5  7.64% 285  2.00% 2 1.68% 32 1.86% 31 6.45% 768
E6  6.08% 227 1.80% 20 1.27% 24 1.52% 26 454% 541
E7  772% 288 1.90% 21 1.29% 24 1.71% 29 445% 530
ES  0.93% 35 0.00% 0 0.77% 15 0.00% 0 0.10% 12
E9  0.76% 28 0.00% 0 0.79% 15 0.00% 0 0.09% 11
EJ 0.89% 33 0.00% 0 0.62% 12 0.00% 0 0.11% 13
TOTAL 100% 3,727 100% 1,121 100% 1,886 100% 1,681 100% 11,910
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1.8 YoyannufeIMsTURIAaz VAV URIUTIMIAN YA, 2556

BQI11 BQI12 BQ13 BQ15 BQ17
Stze %  Fudedeu %  dudedeu %  Fume@ou %  yudeidou %  sudedeu
A5 0.00% 0 0.00% 0 0.00% 0 8.85% 139 2.35% 278
A6 0.00% 0 0.00% 0 0.00% 0 6.22% 97 1.48% 175
A7 0.00% 0 0.00% 0 0.00% 0 4.50% 70 1.02% 121
A8 0.11% 4 0.00% 0 0.00% 0 0.00% 0 0.01% 1
A9 0.10% 4 0.00% 0 0.00% 0 0.00% 0 0.01% 1
Al 0.13% 5 0.00% 0 0.00% 0 0.00% 0 0.02% 2
B5 11.11% 420  1550% 171 9.40% 187  1621% 254  13.01% 1,541
B6 8.35% 316 10.70% 118 7.16% 142 11.20% 175 8.04% 952
B7 6.55% 248 8.70% 96 5.46% 108 8.01% 125 4.88% 578
B8 0.46% 14 0.00% 0 0.42% 8 0.00% 0 0.05% 6
B9 0.36% 14 0.00% 0 0.48% 10 0.00% 0 0.04% 5
BJ 0.44% 17 0.00% 0 0.38% 8 0.00% 0 0.04% 5
C5 9.75% 369 14.40% 158 10.83% 215 13.48% 211 14.80% 1,753
Co 8.07% 305 10.40% 114 9.44% 188 9.91% 155 8.85% 1,048
C7 5.94% 225 8.20% 90 7.14% 142 7.47% 117 5.72% 677
c8  0.58% 2 0.00% 0 0.53% 11 0.00% 0 0.07% 8
Cc9  0.49% 19 0.00% 0 0.57% 11 0.00% 0 0.07% 8
CJ 0.55% 21 0.00% 0 0.82% 16 0.00% 0 0.09% 11
D5 9.04% 342 9.90% 109 15.05% 299  4.22% 66 11.17% 1,323
D6 6.20% 235 8.50% 94 12.92% 257 2.42% 38 6.87% 814
D7 6.59% 249 8.00% 88 11.65% 231 2.42% 38 5.50% 651
D8 0.40% 15 0.00% 0 0.51% 10 0.00% 0 0.05% 6
D9 0.41% 16 0.00% 0 0.48% 10 0.00% 0 0.05% 6
DJ 0.37% 14 0.00% 0 0.34% 7 0.00% 0 0.05% 6
E5  7.64% 289  2.00% 2 1.68% 33 1.86% 29 6.45% 764
E6  6.08% 230 1.80% 20 1.27% 25 1.52% 24 454% 538
E7  172% 292 1.90% 21 1.29% 26 1.71% 27 445% 527
ES  0.93% 35 0.00% 0 0.77% 15 0.00% 0 0.10% 12
E9  0.76% 29 0.00% 0 0.79% 16 0.00% 0 0.09% 11
EJ 0.89% 34 0.00% 0 0.62% 12 0.00% 0 0.11% 13
TOTAL 100% 3,784 100% 1,100 100% 1,987 100% 1,565 100% 11,842
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BQI11 BQI12 BQ13 BQ15 BQ17
Stze %  Fudeieu %  udemeu %  audedeu %  sudeidmeu %  duseimeu
A5 0.00% 0 0.00% 0 0.00% 0 8.85% 112 2.35% 257
A6 0.00% 0 0.00% 0 0.00% 0 6.22% 78 1.48% 162
A7 0.00% 0 0.00% 0 0.00% 0 4.50% 57 1.02% 111
A8 0.11% 3 0.00% 0 0.00% 0 0.00% 0 0.01% 1
A9 0.10% 3 0.00% 0 0.00% 0 0.00% 0 0.01% 1
Al 0.13% 4 0.00% 0 0.00% 0 0.00% 0 0.02% 2
B5 11.11% 338 15.50% 143 9.40% 179 16.21% 204 13.01% 1,421
B6 8.35% 254 10.70% 99 7.16% 136 11.20% 141 8.04% 878
B7 6.55% 199 8.70% 80 5.46% 104 8.01% 101 4.88% 533
B8 0.46% 14 0.00% 0 0.42% 8 0.00% 0 0.05% 5
B9 0.36% 11 0.00% 0 0.48% 9 0.00% 0 0.04% 4
BJ 0.44% 13 0.00% 0 0.38% 7 0.00% 0 0.04% 4
C5 9.75% 297 14.40% 133 10.83% 206 13.48% 170 14.80% 1,617
Co 8.07% 246 10.40% 96 9.44% 179 9.91% 125 8.85% 967
C7 5.94% 181 8.20% 76 7.14% 136 7.47% 94 5.72% 625
cs  0.58% 18 0.00% 0 0.53% 10 0.00% 0 0.07% 8
c9  0.49% 15 0.00% 0 0.57% 11 0.00% 0 0.07% 8
cJ 055% 17 0.00% 0 0.82% 16 0.00% 0 0.09% 10
D5 9.04% 275  9.90% 92 15.05% 286  4.22% 53 11.17% 1,220
D6 6.20% 189 8.50% 79 12.92% 245 2.42% 31 6.87% 751
D7 6.59% 201 8.00% 74 11.65% 221 2.42% 31 5.50% 601
D8 0.40% 12 0.00% 0 0.51% 10 0.00% 0 0.05% 5
D9 0.41% 12 0.00% 0 0.48% 9 0.00% 0 0.05% 5
DJ 0.37% 11 0.00% 0 0.34% 6 0.00% 0 0.05% 5
E5  7.64% 233 2.00% 19 1.68% 32 1.86% 23 6.45% 705
E6  6.08% 185 1.80% 17 1.27% 24 1.52% 19 454% 496
E7  772% 235 1.90% 18 1.29% 25 1.71% 2 445% 486
ES  0.93% 28 0.00% 0 0.77% 15 0.00% 0 0.10% 11
E9  0.76% 23 0.00% 0 0.79% 15 0.00% 0 0.09% 10
EJ 0.89% 27 0.00% 0 0.62% 12 0.00% 0 0.11% 12
TOTAL 100% 3,044 100% 925 100% 1,900 100% 1,261 100% 10,925
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BQI11 BQ12 BQ13 BQ15 BQ17
Stze % Fudeidou %  audedeu %  use@ou %  Fudedeu %  dusoideu
A5 0.00% 0 0.00% 0 0.00% 0 8.85% 119 2.35% 264
A6 0.00% 0 0.00% 0 0.00% 0 6.22% 84 1.48% 166
A7 0.00% 0 0.00% 0 0.00% 0 4.50% 61 1.02% 115
A8 0.11% 4 0.00% 0 0.00% 0 0.00% 0 0.01% 1
A9 0.10% 3 0.00% 0 0.00% 0 0.00% 0 0.01% 1
Al 0.13% 4 0.00% 0 0.00% 0 0.00% 0 0.02% 2
B5 11.11% 370 15.50% 184 9.40% 181 16.21% 219 13.01% 1,463
B6 8.35% 278 10.70% 127 7.16% 138 11.20% 151 8.04% 904
B7 6.55% 218 8.70% 103 5.46% 105 8.01% 108 4.88% 549
B8 0.46% 14 0.00% 0 0.42% 8 0.00% 0 0.05% 6
B9 0.36% 12 0.00% 0 0.48% 9 0.00% 0 0.04% 4
BJ 0.44% 15 0.00% 0 0.38% 7 0.00% 0 0.04% 4
C5 9.75% 324 14.40% 171 10.83% 208 13.48% 182 14.80% 1,664
Co 8.07% 268 10.40% 123 9.44% 182 9.91% 134 8.85% 995
C7 5.94% 198 8.20% 97 7.14% 137 7.47% 101 5.72% 643
cs 0.58% 19 0.00% 0 0.53% 10 0.00% 0 0.07% 8
9 0.49% 16 0.00% 0 0.57% 11 0.00% 0 0.07% 8
a 0.55% 18 0.00% 0 0.82% 16 0.00% 0 0.09% 10
D5 9.04% 301  9.90% 117  15.05% 290  4.22% 57T 1L17% 1256
D6 6.20% 206 8.50% 101 12.92% 249 2.42% 33 6.87% 773
D7 6.59% 219 8.00% 95 11.65% 224 2.42% 33 5.50% 619
D8 0.40% 13 0.00% 0 0.51% 10 0.00% 0 0.05% 6
D9 0.41% 14 0.00% 0 0.48% 9 0.00% 0 0.05% 6
DJ 0.37% 12 0.00% 0 0.34% 7 0.00% 0 0.05% 6
E5 7.64% 254 2.00% 24 1.68% 32 1.86% 25 6.45% 725
E6 6.08% 202 1.80% 21 1.27% 24 1.52% 21 454% 511
E7 772% 257 1.90% 23 1.29% 25 171% 23 445% 500
ES 0.93% 31 0.00% 0 0.77% 15 0.00% 0 0.10% 11
E9 0.76% 25 0.00% 0 0.79% 15 0.00% 0 0.09% 10
EJ 0.89% 30 0.00% 0 0.62% 12 0.00% 0 0.11% 12
TOTALAL 100% 3,327 100% 1,185 100% 1,924 100% 1,350 100% 11,246
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BQI11 BQ12 BQ13 BQ15 BQ17
SIze %  Fudeideu %  Fudeidou %  sudeidou %  yudeideou %  yuseidou
A5 0.00% 0 0.00% 0 0.00% 0 8.85% 117 2.35% 273
A6 0.00% 0 0.00% 0 0.00% 0 6.22% 82 1.48% 172
A7 0.00% 0 0.00% 0 0.00% 0 4.50% 60 1.02% 118
A8 0.11% 3 0.00% 0 0.00% 0 0.00% 0 0.01% 1
A9 0.10% 3 0.00% 0 0.00% 0 0.00% 0 0.01% 1
AJ 0.13% 4 0.00% 0 0.00% 0 0.00% 0 0.02% 2
B5 11.11% 299  1550% 165  9.40% 154 1621% 215 13.01% 1,509
B6 8.35% 225 10.70% 114 7.16% 117 11.20% 149 8.04% 933
B7 6.55% 177 8.70% 93 5.46% 90 8.01% 106 4.88% 566
B8 0.46% 14 0.00% 0 0.42% 7 0.00% 0 0.05% 6
B9 0.36% 10 0.00% 0 0.48% 8 0.00% 0 0.04% 5
BJ 0.44% 12 0.00% 0 0.38% 6 0.00% 0 0.04% 5
C5 9.75% 263 14.40% 154 10.83% 178 13.48% 179 14.80% 1,717
(6 8.07% 217 10.40% 111 9.44% 155 9.91% 131 8.85% 1,027
Cc7 5.94% 160 8.20% 87 7.14% 117 7.47% 99 5.72% 664
C8 0.58% 16 0.00% 0 0.53% 9 0.00% 0 0.07% 8
c9 0.49% 13 0.00% 0 0.57% 9 0.00% 0 0.07% 8
CJ 0.55% 15 0.00% 0 0.82% 13 0.00% 0 0.09% 10
D5 9.04% 244  9.90% 106 15.05% 247  422% 56 11.17% 1296
D6 6.20% 167 8.50% 91 12.92% 212 2.42% 32 6.87% 797
D7 6.59% 178 8.00% 85 11.65% 191 2.42% 32 5.50% 638
D8 0.40% 11 0.00% 0 0.51% 8 0.00% 0 0.05% 6
D9 0.41% 11 0.00% 0 0.48% 8 0.00% 0 0.05% 6
DJ 0.37% 10 0.00% 0 0.34% 6 0.00% 0 0.05% 6
E5  7.64% 206  2.00% 21 1.68% 28 1.86% 25 6.45% 748
E6  6.08% 164 1.80% 19 1.27% 21 1.52% 20 454% 527
E7  772% 208 1.90% 20 1.29% 21 1.71% 23 445% 516
ES  0.93% 25 0.00% 0 0.77% 13 0.00% 0 0.10% 12
E9  0.76% 20 0.00% 0 0.79% 13 0.00% 0 0.09% 10
EJ 0.89% 24 0.00% 0 0.62% 10 0.00% 0 0.11% 13
TOTAL 100% 2,695 100% 1,066 100% 1,640 100% 1,326 100% 11,600
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BQI11 BQ12 BQ13 BQ15 BQ17
SIze %  Fudedeu %  Fudeideu %  sume@eu %  udemou %  dusoidou
A5 0.00% 0 0.00% 0 0.00% 0 8.85% 153 2.35% 350
A6 0.00% 0 0.00% 0 0.00% 0 6.22% 107 1.48% 221
A7 0.00% 0 0.00% 0 0.00% 0 4.50% 78 1.02% 152
A8 0.11% 4 0.00% 0 0.00% 0 0.00% 0 0.01% 1
A9 0.10% 4 0.00% 0 0.00% 0 0.00% 0 0.01% 1
AJ 0.13% 5 0.00% 0 0.00% 0 0.00% 0 0.02% 3
B5 11.11% 400 15.50% 211 9.40% 183 16.21% 280 13.01% 1,940
B6 8.35% 300 10.70% 146 7.16% 139 11.20% 193 8.04% 1,199
B7 6.55% 236 8.70% 119 5.46% 106 8.01% 138 4.88% 728
B8 0.46% 14 0.00% 0 0.42% 8 0.00% 0 0.05% 7
B9 0.36% 13 0.00% 0 0.48% 9 0.00% 0 0.04% 6
BJ 0.44% 16 0.00% 0 0.38% 7 0.00% 0 0.04% 6
C5 9.75% 351 14.40% 196 10.83% 210 13.48% 233 14.80% 2,207
(6 8.07% 290 10.40% 142 9.44% 183 9.91% 171 8.85% 1,320
Cc7 5.94% 214 8.20% 112 7.14% 139 7.47% 129 5.72% 853
Cc8  0.58% 21 0.00% 0 0.53% 10 0.00% 0 0.07% 10
Co  0.49% 18 0.00% 0 0.57% 11 0.00% 0 0.07% 10
cJ 055% 20 0.00% 0 0.82% 16 0.00% 0 0.09% 13
D5  9.04% 325  9.90% 135 15.05% 292 4.22% 73 11.17% 1,666
D6 6.20% 223 8.50% 116 12.92% 251 2.42% 42 6.87% 1,024
D7 6.59% 237 8.00% 109 11.65% 226 2.42% 42 5.50% 820
D8 0.40% 14 0.00% 0 0.51% 10 0.00% 0 0.05% 7
D9 0.41% 15 0.00% 0 0.48% 9 0.00% 0 0.05% 7
DJ 0.37% 13 0.00% 0 0.34% 7 0.00% 0 0.05% 7
E5  7.64% 275  2.00% 27 1.68% 33 1.86% 32 6.45% 962
E6  6.08% 219 1.80% 25 1.27% 25 1.52% 26 454% 677
E7  772% 278 1.90% 26 1.29% 25 1.71% 30 445% 664
ES  0.93% 33 0.00% 0 0.77% 15 0.00% 0 0.10% 15
E9 0.76% 27 0.00% 0 0.79% 15 0.00% 0 0.09% 13
EJ 0.89% 32 0.00% 0 0.62% 12 0.00% 0 0.11% 16
TOTAL 100% 3,598 100% 1,363 100% 1,943 100% 1,726 100% 14,912
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Application of Sales Forecasting Technic for Production Planning

: A Case Study of Lingerie Factory

Voifuri naslwd | augn AUdwGes
MATYNIAINTIUYNAINNT ALLIAINTIUAIEANS
wInendewmalulagsvuerasyuIsunesyys

Janiaunus1il 12110 piyanun pin@hotmail.com

unAnge

amwﬁz:ymﬁLﬁﬂﬁuiuﬂﬁ]«’gﬂ’wuaﬂiqmumﬁmm%ﬂuﬁaa&m Ao Auliiaunatureanisdawdniugonuny
danalilindununuvesTanAndvesdudiged 187,711,771 umn/U viseuseunn 15,642,648 u/ifou
Aatayuiansnauwunisdndudifognaneuszinvegnamngan fanugsenlunisdamgvesdusi
warlainauimnemauddaladyadsedas Fadudsdidududmiumsmaununandn euideiied
Snguszasdiilensinsalmnudosnisvesgnniielflumsdndulunnaununisndndudn fvuauuiunisds
nanduA seieuideuszneumenaiunusiudoyasenneuarueandndusl ne1nsalauaeInis lag
T4lUsunsuiinsnzsinansadia MINITAB ewuinisnennsalzuuuuiumes(Winter’'s Method) fa
WIEaNNINTige 11IN15NURLNNTHAR AMINNSAINERFUAMAMINEaN FununsAuinw wud
U%mmmié"amamlmiﬁﬂﬁéfuwmaﬁaﬂmﬂé’wia'ﬂamaq 8.80% visoAmdulduy 16,525,038 U/

ANEARY: NITNBINTAIAINADINT; NITINUHUNITHER; FUNUTINTANAIAG

Abstract

The occurred situations in the lingerie factory are the imbalance of order and the sale which
affect to the total cost of the inventory stocks highly to 187,711,771 Baht/year 15,642,648
Baht/month. These situations caused by lack of the production planning properly for the
various lines of product moreover the difficult of the categorizing the product and knowing
which product having the high yearly value. The research objectives are for the consumer
demand forecasting, for using in the production planning decision and the determining the
amount of order. The research methodology contains the collecting the sales data, the amount
of the production, the demand forecasting by MINITAB statistical analysis. The research
results showed that the way of forecasting by Winter’s Method is the most appropriate for the
production planning, the calculation of the production order which is proper with the carrying
cost. And the research result found that the amount of the new order making the total cost of
the inventory stocks decreased to 8.80% or 16,525,038 Baht/year.

Keyword: Forecasting; Production Planning; Total Cost
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1. umi1 (Introduction)
iesnnluthgtugramnssudmenaziaiosailulsamalnefimsusiuiigauasinsveieiioisdeiiles uas
dmiungugnanvinssuialosaiuiiuseinnvesdudinainuany uiazUszLvduiidunounisuanuandietu
vonly Inelsanunsdifnwusisiussnougsianandudgadauluant fdsnsndslugUuuundaiieadion (Vake to
Stock) silviidufasddliianna esanlssnuneinsalUiinunnudesnisvesdudiiiensusiunisnanaudi
Tngodeuszaunmsalifundn SeviliiAndufasndailiaunatunusesmsauivesgnénluusaztisim

Mnmsfnyduafnuidefifeades (1] vhnmsAnmmaneinsaiseavglifiudifaguaniiun femawensaim
UBnannudiontsaudivangay evinlinsunamnudesnsdudiuiuguasisandununiniuin
dudasnds [2] Anwinsneinsalsenvedudinay Insnisiieuiiisunisnennsal ilemenauRanaindia
fian WlemUinansdmanivsevdniigaimszagyhliduuaudiamdsanas [3] Anvnsnsununissaniagld
mMsnensaindnsausisuiiensnsaldudsedugesgan Tnevhlimsuimnudeinsdusseiudes (Gun
A Sonmadauuuihnmensaiunande devhlimsuiswuuinumisfedudiie fasiluling
uhunsHaR [4] AnvinisdanisAudasedwedsnuomnsdnifeituiinumsdideiiussvdauayiTlUsunsnd
W HansEnwIdunuTIN W adimanawunsuImsiansauiaandalagldis £0Q Trisuyusmiianiis
vodlUsunsuBadu usi3s E0Q sgneldaundgiuniudesnisludastisnained dsliaonadosiuanand uass
wagsiliAntymingivvieioluuisanadwdsiusunsudadulinadlndifssiuanuduaidunsufoa
wnnIwadaunsaanduyuslunsdianisingAvandsladuAnunisdanisduiinindsuedlssuenmsdnd
Feinmsdstotiusendaiian (5] vinmsdnuBmasunAuiaedsdisemessanuefiiidnvusdngnags Tay
thifesafinennsallfanlusunsudniagy Excel (Excel-Based Forecasting Software) 1435nsduamse fudud
ARt UUINATTIUMAIAL B UL TuTEI IR I sAuR TulAa LA oy [6] AnwulsuneAudn
AsndaileUiuUseUsEanBsuuuuvesmsranuansiansaufasndaiioandunusn vesudnfasidlnamiu
ussgnardes Twmdndusifiaudesnisliuiuey Sediadunalunisintouarorguesingiv Tnelddeyants
Pefounds sdnusuiuuresamiesmamuhinsuanuasuuund visnduihdeyanisvisandunmmys
SifouarUinaAudrndigean uazfmunsedunsliuinisgnd 7] Anwinisussgndldulounenisianisaudn
asadalaginisutsteyaidugalunisuiuuseszuumsdamingiuiinindeiedmiuviuemsiiienisans
wensaivuunsliuarteude fuimunzan uazindanunaiadeussadsaunaaAdsuaysal
(MAD) Ui Fleaviuariumeifitingmanvuuanduiinmsweinsaifvnzaniign wasnwununsdstonarnis
faneingRuasndeeulsuensdaetagavuuuiadedaslduloue (s, ) uasutsdoyauiunmunislibuyn iy
sysumitugatungn (8] Anvinisuiulsnlsnisnmsdsdotandoaindlimngautuinaiismnelasordongud
mﬁﬁ’]mmﬂ'ﬁﬁ’ﬁaﬂiwé’mqm darlunissmuaUimansddodudiiididuarudidyun ilevilianyiauna
nsdafivauduaranldielumsdaiv Samuth msddeuuu E0Q Smnumaneauiududfifianuddayann
YIUITENUITY [9] UauenITwUMenUsnnauaInuaudIAy Lazimuanginaalun1sInaunanIngs
muaduaudAy Tneluduvenguaumifanudoinisgazgnivusliiisuuuuresmsdamsiuiasndadu
nsdsdeuuy E0Q Tnefinsduingadsdefmnganiudeannisinmauidefiieades nut dev ns
wUswenduiauadunudfyud dudiidanuddgandnaziinsldiuuy E0Q Tumsdanisaufasnds Tu
nuAFsatiuis WWieduuy E0Q wld udiiessnmsddovesiudnsdifnuiimsldsudiuanangdsdudi
FeuFasinsldfauuy E0Q uuuildauasmaviae wemiuuuiivangas

wasnAnwAuainwdde vihlilduuimanmisuuusdymnfetulagldnsussendmatinnisneinsalanndeya
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Ranwana MAPE, MAD gy MSD Lﬁanﬁa‘uLﬁﬂumgﬂLLuumiwmﬂiaﬁaﬁqm dwsuldwennsaidudlusupaiie
Mawsunsransemadanginsaluuulsdie wardnamnsdwanuuulng sUSsuiisutunsdaanuuusm
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2. 75938 (Research Methodology)

2.1 MINYINTUAIUABINTAUA

Tnquszasdvosmsneinsal AonsmuTmamiudeanisaudilusuian lnsisuainnsiiudoyaseniedud
thimensal Tnetdendsnsneinsaluuueynsuan (Time Series Method) Fafumaiianswensailsuiua
T¥wensalanudesnisaudlusmaniimzay Hieyaidniwassdusznouiiluuudlifu (Trend) uazggnia
(Seasonal) 1#Msiiaszilagidensuuunsmeinsalsuuuy msmanadeiadouil (Moving averages) uazuuuis
VSusunuuendluiwuieatuiien (Single exponential smoothing) d@unsfiansandawuunsnenseiiieldlu
nenseideyailésudvinansdussnourssunlii Tsuuunismensaluuuiususuuendluuudeagosiy
(Double exponential smoothing) LLaué’hLLuumiwmﬂizﬁLﬁdﬁiﬂumﬁLﬂi%ﬁsﬁamaﬁlﬁ%’uﬁwﬁwaaaﬁﬂimawaa
qamaagliisnsneinsaiuuuggniavesiunes (Winter’s Method) savsnan 4 guuvu lilUsunsuMinitab16
ANIULAEIATIEN Lwaﬂmmmmammmwmwmmimsﬂmmumiﬂsvmu 3 6 il mmaammmmwumaaaaa
(Mean Absolute Deviation (MAD), AdsAnuAaInAAeufdsaes (Mean Squared Error (MSE)) wavALadeY
LU@%LsﬁuﬁﬂuaammﬂmmLﬂﬁauauugzﬁ (Mean Absolute Percentage Error (MAPE)) laguin@a1 MAD, MSE way
MAPE fiistios muneds manennsaifanuuiugt Tnglumiddeadeidldssiunnuddyvesmanufinnaiaia 3
A eldsunuuntawennsaifiiian Swinisweinsaidudilusuaniausifousnsiau 2556 fufeusuay
2556 53 12 iy Litelidmiunsununsuandudlusuian

2.2 MNUNITHER

ndnldennisnensalnnudosmsaudluowanvewusazifeuits 12 Weu Mnduuuiinsmensaifinfianves
nsneInIaiuUaYNIIIAT (Time Series Method) anntuthdoyarusesnisiudlusuanluldfadulanisns
wHUNSHARAUATINTEnsmATian snensalkuudsndin (Pyramid Forecast) Wilevrasiunisnennsaiaudn
syaugasq awn Ingldlusunsu Excel ﬁwmm%uﬁﬁzﬁuéaaS]aammﬂ%;&aﬁlé’mﬂmiwmmajﬁuﬁwamﬂmm
wiaziieu Wevhlinsuisunadivrdmanduildnsmuunelodvesarauin andasifen)

2.3 AinngitoyaiilenSouiiisudunusnaudinnds

FuammdunuIAUAIAIRs uaznisdmanmumanmsves E0Q Bdlutumeudl axvtilimaiuin UTinmnisds
wAR Fununsiivine uazdunusndudaadenduuull e luSeuifisuduiinunsdmdauuii
wazaruandifiuissans amdiatunnnisimeiiansmensalsenmeiduiladymiidatuiulsany

3. HaN15338 (Results)

3.1 neINTAIAINABINITAUA

L'%':uLf‘mimsm%;ﬂaﬁmmﬂammaLLasﬂ%mmaammﬁmﬁuﬁwﬁgﬂ 5 9iln lawnauA1 BQ11, BQ12, BQ13, BQ15 way
BQ17 Muusifeunnsnu 2553 fufeusuau 2555 Iéfguiit dideyainisdeniinsgidonsuuuunis
WeNIAILUUYNIUIAN (Time Series Method) M3UluuMsnensaliiaian selusunsy Minitab 16 #11n157s
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EU‘VI 1 %ayjaﬂimwmaam’lﬂLLamJiaJ”lm*c’JEmNammLm LMBUNNIIAN 2553 nampuUdUINAl 2555

M19199 1 ToyaannsneInsalsiesUwuuneg Tnglusunsy Minitab 16

- W - . Single Exponential |Double Exponential
dumA1 [ N1TWeINIad | Moving Average Winters' Method
Smoothing Smoothing
ATMAD 16 16 16 10
BQ11 ANMSE 433 436 453 294
AMAPE 277352 265028 285539 138743
ATMAD 22 19.4 22.1 13
BQ12 ANMSE 249.7 201.1 247.7 152.6
ATMAPE 99829.9 71419.2 90011 38938.5
ATMAD 13.6 13.6 15 10.9
BQ13 ANMSE 230.6 226.1 248 183.3
ATMAPE 92238.4 85051.9 101438 51729.4
ATMAD 17.3 15.6 17.7 12.6
BQ15 ANMSE 227.6 204.5 236.7 160.8
AYMAPE 91840.1 77787.5 90166.7 39642.6
ATMAD 9 8 8 6
BQ17 ANMSE 740 675 654 524
ATMAPE 991691 870410 857257 406293

MNAITNT 2 NUMaNTIATIZelUIWNTY Minitab16 wandliiiuingukuunmsnensaliumes (Winters'
Method) &4diA1 MAD, MSE wagMAPE Waeiian Fsagulainumuneiagiilunensalusunaniiudenisdunily
suAnielddmdndud nuwinsneInsalanudeansduituewanfm1sed 2 Weldlunisinununds
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M19199 2 Teyanisnensalmegluuuiunes dmsuanudesnisauailueunan 12 Heuvestn.r.2556

- Forecast Wfi.2556
nau

BQ11 BQ12 BQ13 BQ15 BQ17
UNIIAY 3,162 1,073 2,228 1,364 11,250
NUAWUS 2,729 1,006 1,830 1,397 10,551
FVLH] 2,762 1,515 2,247 1,492 10,004
YUY 3,073 967 1,864 1,744 10,168
WHYNIAU 3,029 1,033 1,949 1,915 10,364
lqueu 2,996 858 1,806 1,484 9,990
NINHIAY 3,729 1,122 1,886 1,682 11,876
GRVRGEY 3,786 1,101 1,988 1,565 11,804
gy 3,046 925 1,900 1,262 10,886
GG 3,330 1,186 1,924 1,350 11,202
WOAINEY 2,697 1,068 1,640 1,327 11,551
FuAY 3,601 1,365 1,944 1,727 14,844

3.2 NITINUNLNISNARFUA LAY

dmsvaudatulududuiiiitefodomuinled Guinien) Tdmaiedestunisdmdn 1513ddinatanis
wensaluuuUeda (Pyramid Forecast) Wenaulalunismaunundndudlinsinuoualed Gudniies) annns
wensainudesnssalusunan 12 Wew vedl w.e.2556 wiewuinensalsyiugesqain mAAINEeINTS
aususarledlaeAniulesifusnsenvsduilusinvosudazaiin mMumns1eii3 wazmUsianIsHARGUA
Wi uazanseil 4 uansfnogen1smUsinaduiniien BO17 iieaununandudn
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M19°99 3 ToyariAufeINsauAualedaneenuglusin

SIZE BQ11 BQ12 BQ13 BQ15 BQ17
A5 0.00% 0.00% 0.00% 8.85% 2.35%
A6 0.00% 0.00% 0.00% 6.22% 1.48%
AT 0.00% 0.00% 0.00% 4.50% 1.02%
A8 0.11% 0.00% 0.00% 0.00% 0.01%
A9 0.10% 0.00% 0.00% 0.00% 0.01%
Al 0.13% 0.00% 0.00% 0.00% 0.02%
B5 11.11% 15.54% 9.40% 16.21% 13.01%
B6 8.35% 10.72% 7.16% 11.20% 8.04%
B7 6.55% 8.74% 5.46% 8.01% 4.88%
B8 0.46% 0.00% 0.42% 0.00% 0.05%
B9 0.36% 0.00% 0.48% 0.00% 0.04%
BJ 0.44% 0.00% 0.38% 0.00% 0.04%
C5 9.75% 14.41% 10.83% 13.48% 14.80%
Ccé 8.07% 10.43% 9.44% 9.91% 8.85%
cr 5.94% 8.17% 7.14% 1.47% 5.72%
c8 0.58% 0.00% 0.53% 0.00% 0.07%
c9 0.49% 0.00% 0.57% 0.00% 0.07%
a 0.55% 0.00% 0.82% 0.00% 0.09%
D5 9.04% 9.87% 15.05% 4.22% 11.17%
D6 6.20% 8.47% 12.92% 2.42% 6.87%
D7 6.59% 8.00% 11.65% 2.42% 5.50%
D8 0.40% 0.00% 0.51% 0.00% 0.05%
D9 0.41% 0.00% 0.48% 0.00% 0.05%
DJ 0.37% 0.00% 0.34% 0.00% 0.05%
E5 7.64% 2.02% 1.68% 1.86% 6.45%
E6 6.08% 1.77% 1.27% 1.52% 4.54%
E7 1.72% 1.87% 1.29% 1.71% 4.45%
E8 0.93% 0.00% 0.77% 0.00% 0.10%
E9 0.76% 0.00% 0.79% 0.00% 0.09%

EJ 0.89% 0.00% 0.62% 0.00% 0.11%
TOTAL 100% 100% 100% 100% 100%
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A15197 4 F9g19NSINUSUIUAUALAYY BQL7 LHBINILNUNAR

MONTH| wunsiay | nunwus | furau wwiwy | wouaay | figuiwy | nsngiau | Aenew | dueisu | eatan | weednieu | Suneu
A5 265 248 235 239 244 235 279 278 256 263 272 349
A6 167 156 148 151 154 148 176 175 161 166 171 220
AT 115 108 102 104 106 102 121 120 111 114 118 151
A8 1 1 1 1 1 1 1 1 1 1 1 2
A9 1 1 1 1 1 1 1 1 1 1 1 2
AJ 2 2 2 2 2 2 2 2 2 2 2 2
B5 1,464 1,373 1,301 1,323 1,348 1,300 1,545 1,536 1,416 1,457 1,503 1,931
B6 905 849 805 818 834 804 955 950 876 901 929 1,194
B7 549 515 488 496 506 487 580 576 531 547 564 724
B8 6 5 5 5 5 5 6 6 5 6 6 7
B9 5 4 4 4 4 4 5 5 5 5 5 6
BJ 4 4 4 4 4 4 5 5 4 4 5 6
c5 1,665 1,561 1,480 1,504 1,533 1,478 1,757 1,747 1,611 1,657 1,709 2,196
<] 996 934 886 900 918 884 1,051 1,045 964 992 1,023 1,314
c7 643 603 572 582 593 571 679 675 623 641 661 849
C8 8 8 7 7 8 7 9 9 8 8 8 11
c9 8 7 7 7 7 7 8 8 7 8 8 10
CJ 10 9 9 9 9 9 10 10 9 10 10 13
D5 1,257 1,179 1,118 1,136 1,158 1,116 1,327 1,319 1,216 1,252 1,291 1,658
D6 773 725 687 698 712 686 816 811 748 769 793 1,020
D7 619 580 550 559 570 549 653 649 599 616 635 816
D8 5 5 5 5 5 5 6 6 5 5 6 7
D9 6 6 5 5 6 5 6 6 6 6 6 8
DJ 5 5 5 5 5 5 6 6 5 5 5 7
E5 726 681 646 656 669 645 67 762 703 723 746 958
E6 511 479 454 462 471 454 539 536 494 509 525 674
E7 501 470 445 453 461 445 529 526 485 499 514 661
E8 12 11 10 11 11 10 12 12 11 12 12 15
E9 11 10 9 10 10 9 11 11 10 10 11 14
EJ 12 11 11 11 11 11 13 13 12 12 13 16

TOTAL 11,250 10,551 10,004 10,168 10,364 9,990 11,876 11,804 10,886 11,202 11,551 14,844

3.3 AasgideyalieluTeuliieuauy s aUAAIRNS
A1U13VIINITIATIBIMIUTUIUNSAEATIV KaYIINITAINMIAUNUTINAUAIAIATIUTIUIE UAUYUTIY
auduuudnuazl lafmisem 5
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UYL UYL UYL
um | dumaedy | duAAseay | Bumuasnds
wWusat(um) | Tudde(un) anag
BQ11 34,179,823 32,626,566 1,553,257
BQ12 16,469,950 8,293,288 8,176,663
BQ13 20,043,434 15,433,610 4,609,823
BQ15 34,820,589 18,610,899 16,209,690
BQ17 82,197,974 96,222,369 |- 14,024,395
334 187,711,771 | 171,186,732 16,525,038

4. afiUs1ema (Discussion)

aAfeatuifesmsusrgndmaiiansneinsaisearieifionsuwunisndn Taevuumaudledymiiniuly
Tsanudmvdesduinsndsiliaunatuanudesnisdudvesgndludaziianat Tnesuiansunandeya
seavedudnlusniifior 5 viia Yrsmensaliuveynsuian emsUuuuniswensaliiaiian wuinniswennsal
wuvAume sz auiigningaziian MAD, MSE uazMAPE Yoefign waztiisnswennsaiuuuiumesuneinsal
audluowan visnldtoyaaudesnmsaudluowian luudazifoures I w.a.2556 nduindoyauang
wumsHanvesduiuazifeulagldinaianisweinsaiuuulada Fadunmsnausunisuanlaglirnisnensal
SveAUAIALFBINTRUASEIUEe awn WemUSinansdndndudlunsasledvesdudn Tngld
foyaansenuedudilusiniiionusiudvesUiinuauiivsfosdmdnarmin uazthdoyaneeavedudn
BUIANINANIUTUNUTINAUAAAGT HuTRnldimadianisnensaluuulvsdvinliduyusndumandana

5. d@gUna (Conclusions)

NNMsAnNLATe msdszgndmadamsnennsalseniuniitelinausunisudn uanamaveuTIMALAAY
AdsiiAnd uluefnuazfunusinaudnsedsiaenisssgndldinadant swensaisoneisin ifletun
WiguigudunuINduA1AI&Ianas 16,525,038 v/l Tnonansiseadaiidusiumels wavluvasifondiu
o lulszgndldfuaudetinduld venanidsigite wul mavdsznevvesfunuTiashlnlFunds
Funusduiandsiudutesdiviiligniedsden WesmnmiuamesvesduiusazUssanazsiliiAnsumu
douqisngefu agn9lsin mafudeyadunuiiisadeditiermgnisviiiiogile azvilinnsduanldidnlng
AiRian

6. nnAnIsuUszn1A (Acknowledgement)

voveunuUTIN el $1in @mewiilinseyaseideyanazanuiilunisinuids  vevoununIAiz
FPINTIUAANNIT AMYIFINTTUAENS W TInendemalulagsvuenasyys insatdvayueyasiziluynauau
vlriideUszaummdse uazveveunszauensEiUsEamAnIALslunngideaudndanauazSanansandild
MIAUAYUARDALT
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