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This research aims to investigate techniques for forecasting the demands of
replacement products and then to provide suggestions on the selection of the
forecasting model that would fit the sale characteristics. This research focuses on the

product collections that have replacement products with monthly historical sale data.

The research is conducted using two types of models to forecast replacement
products. The first type of model is the so-called Bass diffusion model based on the
product life cycle of predecessors. The second type is the time series forecasting
models including both the Simple Exponential Smoothing technique and the Holt-
Winters technique. The comparisons of the analysis results from the two types of
models reveal that the simple Bass diffusion model that presumes equal saturation
sales for the predecessors and replacement products gives relatively high errors.
The study then reapplies the Bass diffusion model by allowing the saturation sale level
of replacement products to be adjusted according to the new incoming sales data.
The results show that the modified Bass diffusion model with adjustment on saturation
sales performs better than the time series techniques in estimating the demands
throughout the product lifecycles for 4 product items out of total 6 tested items. It is
also found that the Bass model with adjustment on saturation sales clearly
outperforms the times series techniques in reflecting the demand patterns during the

early months of the product introduction.
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2.1.4 WUURIABINTNTZANLAIUDILLIA (Bass diffusion model)

asunefaljdniusssndnegdduin o daquiuiugldnaindnayld@udnlu
aupn  laaldananisnidasnaninaainnisuninszanan1amnaTulatizaudanssy  9nay
a o o = =l 1 o/ al 6 1
nanstaniuudnnss visamalulagludaananle o ludianewan Tnefidsslaaisienis

PNUIUNNTAAIA LAZINUNETINAINITININTZaNen1na lulat

' 4
o

v
Tundaaen1g99 LLNuﬂ”Iﬁ‘ﬁlﬂ”lﬂLLﬂﬁﬁﬂ’]?@Q% iU LULRIABNLUAGINNTD

i Elunsvinwneglunnaessananaszazenn wazamnsn i luniswennsaiienanaves

a v dld a a [ % s :: ¥ & a v a o rdl QI v ] v !
@um‘mmwmmm@mnmm:ﬂmﬂm TmammwwmmN@mﬂmmquimgﬂLLuszng

1
% 1

AaIARAzINgNaNTne lutsanat i iseRuAndslidingnan  uARAWANNAREY

2119718 AR AR AUNTIN LA

U 1 U
uuusnaaaius - Aaaouiullifaesnstezuan ludninsaulunaislu

1%

T9919a1 t IneRaNN19A9R

I ey YT = p ot GFT) o (6)
[1-F(T)] m
Tne? () Aa Aonaiiuldlfaasnnsgaludaanan t
F(t) A dndiuaavaantnadeanludaaaan t
f(t)/[1-F(t)] An Anaiiuldlflun1seneludasnan t Aldimad
N1FULNINAU
p A8 ANFNLs2ANFURIUIMNITN (coefficient of
innovation) AifluaasiiluldiflunnsEusiuane
q A8 ANduLlsrAnsuednisaenaL LRI (coefficient of

imitation)

4
A o A

ANNNTUAPIANNANNUTUDS f(t) way F(t) NAgil
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t

F(t) = ff(t) dt, F(0)=0

0

ArA i m ABAIUINLBATIEITEUINNTIIANLRIRATTUANNUUNLLUL AT

ANNITALAN

T

Y(T) = fS(t) dt = mef(t) dt = mF(T) ...... ... (7N
0

0

Y(T) Ansananaviaunaniglugaenan (0,T) waz S(T) ARanuauganae

o

dl I o & o ] dgl
Mnan t lnalpnudunusasaunissa i

S(TT) = mf(t) = P(T)[Tm —Y(T)]
= I'p + qf S(t) dt/ml [m R f S(t) dtl ......... (8)
0 0

AMNANNIIN 3 LHANDAANNNTAL IAANNITAILAAIAIUAN

S(T) = pm + (g — p)Y(T) — % [Y(T)] oo 9)

2aAUNENAIAINAZNATUIINA (potential adopters) Hld@NNTaLLNeie 1A

Wl1d 2 @91 mNATNARAT

n(t) = [p x Remaining Potential | + [ g x Adopters x Remaining Potential |

L ) L J
T T

innovation ef fect imitation ef fect

) = o & A o |2
AAULLTNUBANANNNT p[m - Y(t)] LL@@QQ\‘]“MNQUﬂq?GﬁﬂN@mﬂmsﬁluﬂsﬁ\‘]

Vo [ 1 Aad a [ & 1 dl WM Yo a
VL@?UN@M’]’QWﬂﬂ@’QHﬂ'}ﬂu@ﬂ Uﬁﬂ@mmum@N@mmmLﬂuﬂqmqﬂmmiﬂmmmﬁwmm

v

AURTanauVtin(Innovators)  wazdLNA89Ae %S(T)[m—Y(t)] WARIDNANUILNNITE

a o rdl Yo Szd” ! ¥ . .
m@mmm‘wimu NANIENUIMNETANDUNUN (imitator)

Wa t = 0 azlfidn n(0) = pm, TuansivuanmaBEuiv lnagnldlunig

1
a

WRauwauniefiunisaatanaunazinnIsiauenaniuefinieangnain
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AanaNnsn  (6)  luannisayiusliedu  (non-linear  differential

equation) @119 WA F(t) tnan1smdswus (integrate) 28981N137 (6) IANAANEAS

A1N137N 5

1— e—(P+Q)t

AMNANNITN (7) WAZANNIN (10) 151 e N (¢) Hluarauisam lEniu

4 . 4 o o
ANN13N (1) az@mnsnuAn n(t) audugenang o latnaula

1— e—(P+Q)f

Y(t) =mF(t) =m

1+ ge‘(?"“])t
b

AINANNIN (9) WA (11) BINITIRLABFFS i gnilszifiuetinagnsie ay

a = & = o ° o

AN T IUMNINANUAAINUIUNIANGIARN 1S (Ergy) UATNANUIUBATNRIGIAR 1

(May) 080 p > g muaunan (12) uag (13) ATNAIAL

1 q

tmax = mll’l (5) ......... (12)
m(p +q)°

max = g (13)

215 ﬂ']'i’?ﬂF'l’lﬂ’J'lNﬂﬂ’]ﬂLﬂa’ﬂuﬂ’ﬂﬂﬂﬁ‘iWﬂﬂﬂ‘iCﬁ

ReAnATYNGATUNINANTUABNINATIANTINENNIDT A AINDNFBITDIAT

wennaad uAe ﬁfmmﬂﬁfﬁhﬂmmmﬁ@ﬂumiwmmmﬁmm (fag, 2551) o
AuRANaAlUNINENIl = AanuAanALAARL LN INENNID]
ANMNRANAIATININEINTDT = ANAN — AMWEINTOE (ANLlgzann)

=Y, — F,visa Y, — ¥,

- o -
1178 ANNHNAANALAARL LINITNENNTOS =e = Yt — Ft
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o

TaafAwannaninaAssunnuiies Auivazlfdyaneal ¥, visa F, (fu

ANNLNINIUBIANATY Y,

'
Y oA 6 O

Whunngrasniswainsninanisvinliidianaialunianensalinngn 190

whatssne) i lEdnARanaiaelssiiuannuidanioresnan1IneInIaiufazia n1s

TAANRANAIARAT UNILANNINATINLINTRIRNAN INA LA AR5

v
¥ ar o

AFUADAN IETAANNRANAIAURIN1INENNTAT NeeazIRenAatl

1. APANALAARLRAE (Mean Error: ME)

n
— Dt=1€t
n

ME

2. Andiaaiudnysniiaas (Mean Absolute Deviation: MAD)

ap = Thled

3. ANAANALAAALANAIARLRAsl (Mean Squared Error: MSE)

MsE = Zt=ie

4. A1 NN409URIANARIALARRUN1AIAB9LRAE (Root Mean Square Error: RMSE)

5. $a8az189ANAANALAARWLRAY (Mean Percentage Error: MPE)

n et
—1— X100
t_lyt

n

MPE =

6.%@ﬂ@:ﬁnmﬁﬁﬂmmﬂﬁ@umﬁm@gmﬁ(I\/Iean Absolute Percentage Error:

MAPE)

n |ét
— ><100|
t—1|Yt

MAPE =
n
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Wa Y, = fayatanee M A1t t = 1,2,3,..,n
F, = AOLATLAAINENINTE U 1AL, t = 1,2,3,...n
e, = ANANNARNALAREU DL 1AL, t = 1,2,3,..n
Was e =Y, — F

a %

AvFuaadeilinuiiunisdnaiauiananfosdsAndeauuduy ol

Ly

12&¢ (MAD) uazibiasaz1asAIAaInnaauleatduysnl (MAPE)
2.2 L AaNAITHATINUIFBNLNLIUD
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Morrison  (1996) l@eRUN8DeaN191LLLANa89N13NszaNe AN 16 lnNg
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waz Gompertz curve lnauansliiudndeyalusnnaesnaniegivgn amimldlunig

a [ %

Ly (1% A o o o
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. a o |dl a e a o 1Y b4 dld
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3.2 AUADUALLWNISIAE
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WAFTIRNARATITANYINT 1 JU UaTHNARAUIIUNWA 1 91803
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3. NauNaRiMTIlsaaausiuNaune 1ue 50 NA.(P3) Bullunanioug
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FNLNN | N19AEETNNNIAATALLLNISHALUNANS

LA o - angAnaeFeray 10 1Husvezioan 1 ey
Tadfinadng - aaspnanebanas 26 dviunansTusemndszom
BENTA | psdaidiunismanauLndaNag
100 3. - anmanenefenas 10 Wiuszazionn 1 Wew WhenfuesanuwAnile
SanAnsnuTAsL 300 UM
- mimwmﬂwﬁq%@ﬂmmmmﬂ@ﬂmu@ﬂ%yfaauﬁw@m 100 U
- %”ﬂmamﬁmﬁumﬁu@uméﬁumumu 349 umiunszilng 1
Tludng NFAUATNNTAANALLLNIINALUNANS
uthaue - angIAN3esar 8 AmFunNAutiiaua 100 Na.
100 H4.

NTAUATNNITAAARLLNIINAGS
- ARIANTRHAY 15 AUFUNGNNARITINIAINATa A TLNTn

- aRIANTREAT 20 AUTLNGNNARSUTIINAYINETe A Tunti
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NARATUN P8AZRUANIAETNNIINNIAAA

- anmAnTrugramiiiaunm 100 Na.21N51AN 109 LN WRe 89 LW

- anaAn IWNE9 UM 100 N8.AIN3IAN 139 LN LWAR 79 LN

- anmAnTudratiiaunm 100 Na.21N51AN 139 LY WRe 89 LN
Tsanau ﬂ@jmmamﬁmmfimmmz&’uﬂﬁumﬂﬁ'ﬁ’]mﬁﬂmﬁv%ayu 3 4ms Farie 3 :1ens
sxiunau | &uBni medheanianannasinnadasennadudiunsewien ez
N8AUA gﬂLLumﬁmﬁuqumimﬁmﬁm%
50 HA.

NNTRILETHNITAAIABLLNIINALNUNANS
- amA1 13% AARA 1 1Al
- anTIA1 13% feliled 2 1haw)

- ARTIA 14.5% 2 d1lanit

NFAUATNNTAANARLLNIINAG
- ARTIAN 25% 2 K1lANT AT 1 1hau
- ang1AN 29% 2 AU

- ang1AN 38% 1 A9 waz 2 gmnst

v

1 -2
NANTLNLABINTALATHNITAANA TR ATUA LT UNTUN IR N T FeLe

o Y

ANseIugeiudeyaaynsunatrenneun Wlfiiinisdadiunimain  aaniduiiun

AnlusesazaasuansznLinaly wazlinswmszinimanneedadu (inear regression)

Taen11un 19

1 a dl a d”
Y = NANITNLLBINNIAUATUNNIAAIANINATY (3aeaz)
dl a ﬁgl a A
X, = £8AYENNATUATIIELADY
X, = Foutlsfndszynansznuuuumdinatlunany
X, = AU s AT NANIENULLLNIIHAGS
HATDINNIILATITINIDANBLLTAUAY Hannisannduiutuazliing

o

ANNANINLE Adjusted R Square #ail
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ANNNTUAPSHANTENLNIIRUATNNWNNITANIATDILAAS U LT TN L E U

y = 5.749 x1077X; + 0.201X, + 0.393X5.........(19)
(t=0.438) (t=8.910) (t=15.989)
(sig. = 0.0364) (sig. = 3.53E-10)  (sig. = 8.146E-17)

adjusted R? = 0.915

ANNTULAAINANTIZNLNITRULATUN NIRRT AN AR DT NN AT

y = 1.233 x 107X, +0.113X, +0.414X5......... (20)
(t=0.996) (t =4.246) (t=17.568)
(sig. = 0.0326) (sig. = 0.00017)  (sig. = 2.583E-18)

adjusted R? = 0.931

ANNTUAAINANTENUNITA L@?quﬂﬂqiﬁ]@qﬂﬂﬂﬂﬂ@:ﬂ NARATUT AR

y = 5219 x 1077X, +0.158X, +0.287X5......... (21)
(t =1.449) (t=18.821) (t=29.721)
(sig. =0.0149) (sig. = 1.281E-42)  (sig. = 1.752E-67)

adjusted R?* = 0.937

AN 4- 2 AN INADRAUBINITALATIZI AN LNLNITZIETUNNN1TAATA

SUMMARY OUTPUT

Regression Statistics  iiutigaidiusia uananii lranau
Multiple R 0.974 0.982 0.972
R Square 0.949 0.964 0.944
Adjusted R Square 0.915 0.931 0.937
Standard Error 0.040 0.047 0.046
Observations 35 36 165

ailefauds X; Juilugenrnaresannisi (19) (20) waz (21) WaadunIg

1 v
LL‘Vluﬂl’]Lﬁ@ ATUITLANTRE A NANIENUNINNTAANA LL%QﬁHWUdWﬁN@ﬂ?%VIUﬁ@HNWﬂ LA
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> A o o A o o oA o >
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sl

A1 4-3 HANTENLNIALATUNNNIAAIALRAL TN ARS TUTT

HANTENUNITAUATNNINNITARIA (%)

NARAUN
UWULNNAALIUNAN | ULLURIHAgGY
Faningaiun 20.50% 40.00%
Trludnanii 12.50% 43.20%
Tsaeau (3 gm9) 16.40% 29.76%
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AN

wistndayasananalitaennfesiuannisfinaiaiveatiunislssiliuAdnilszdnd p, q

waz m TneensetenisA I MaIeHARS NN N Tta lsifesdngean (P1) taelid

¥ aa a o &1 dl a v 1 dl | dl o
TRHAWNITTIANAANTUNTUN 2 Iuﬂ”lﬁ‘Wﬂ’]ﬂﬁ‘m@uﬂ’]sLﬁﬂJLWI‘LW]?“‘LW] 3 ANLLAAN

)

PNINT 4-4 FetiaANEAINER ANERATNEATEN ANtBATNtATANERUMAT
Column B | Column C | Column D Column E
sale cum cum_lag1 cum”2_lag1

Mar-08 6,896 6,896 - -
Apr-08 7,732 14,628 6,896 47,554,816
May-08 8,805 23,433 14,628 213,978,384
Jun-08 8,604 32,037 23,433 549,105,489
Jul-08 8,316 40,353 32,037 1,026,369,369
Aug-08 6,563 46,916 40,353 1,628,364,609
Sep-08 7,002 53,918 46,916 2,201,111,056
Oct-08 6,830 60,748 53,918 2,907,150,724
Nov-08 7,240 67,988 60,748 3,690,319,504
Dec-08 6,497 74,485 67,988 4,622,368,144
Jan-09 6,697 81,182 74,485 5,548,015,225
Feb-09 6,391 87,573 81,182 6,590,517,124
Mar-09 6,883 94,456 87,573 7,669,030,329
Apr-09 6,645 101,101 94,456 8,921,935,936
May-09 6,154 107,255 101,101 10,221,412,201
Jun-09 4,627 111,882 107,255 11,503,635,025
Jul-09 3,856 115,738 111,882 12,517,581,924
Aug-09 3,198 118,936 115,738 13,395,284,644
Sep-09 - 118,936 118,936 14,145,772,096
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AMNANNN 4-4 FANS B LAAIRIUILEDATINENINATUAT IILARE

mau ANttt fluAazanluanus C 4aNs D ARANAZANHAUNAT 1 1HaU LATAANS
= 1 v o = o o dl al v v v a '8

E PaAtazansiaunad 1 iheauaninag 2 wawisandeyansuudn lEniswmziinisannes

FudulunnIan ay, a, AT az MUNNzdN 819aeannannnan (15) Tunnsmsnzdnig

nmnetimaEu N19ERae 1Tl sunss Excel lun19un (Data Analysis : Regression) finuiun i

Y ABEAAUIETILLARUTLAATIWATS; X (§)

X ARzAATNEAzANEaUVAd 1 1Aaw; N(t;_;)

1

X, ARERATNEdTANERUNAY 1 e N1addas; N2(t;_,)

o«
a 2 o

wasaINANBuN I ANdNLsEANENTI A sz anngafoads

naneadudu azlfrqnsinuny (intercept) uazdnisz@naniin X, uaz X, AIEN3199 4-5

v
[ %

faileFauiuanntsi (15) 698 X(0) = ay + aN(tiy) + @N2(ti_y) o oo oo (15)

v
o

> { Ao = A =
WU"J’]ﬁmeLLﬂ?mq\‘i °‘] NANLUUNITUTINATIANU

a;  ABAN9ARALNY =7,233.13

a o

a, PaAmduilss@nisauds X1 =0.05

o

a;  AeANdulsz@ndsaulls X2 =0.00000072
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P39 4-5 NAANSNIMANaARALATANLsTANBUTndausfaedtnananTadv

Regression Statistics

Multiple R 0.8744

R Square 0.7646

Adjusted R Square 0.7352

Standard Error 1074.8050

Observations 19

Coefficients Remark  T-stat Sig.

Intercept 7,233 X, 10.425  1.535E-08
X Variable 1 0.0477 K, 1.843 0.00840
X Variable 2 -7.2303E-07 o, «8.557 0.00263

AINANTIN 4-5 aamnzaAIEanAsng o) Tneldaunie® (16) (17) uaz (18)

1f#ail p = 0.0523, g = 0.1000 WAz m = 138,330
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FIN3199 4-8 ANAYINARIALARBUIBINITNENNIOINARA U P1 Judl 2 TnelE09a5T3m

HARATWIT P1 U7 1 Tunnsunen p, g uaz m

MAD MAPE
Month ba'ss exponential | Holt & bqss exponential | Holt &
adjust . . aajust . .

W smoothing | Winter W smoothing | Winter
1 442 3,943 4,814 | 5.23% 46.66% 56.95%
2 520 2,085 3,835 | 6.48% 24.79% 46.94%
3 772 1,766 3,468 | 9.15% 20.80% 41.65%
4 760 1,342 3,021 | 8.97% 15.80% 36.11%
5 715 1,128 2,474 | 8.46% 13.29% 29.58%
6 740 1,243 2,268 | 9.24% 15.69% 27.80%
7 679 1,066 2,092 | 8.56% 13.46% 25.93%
8 692 954 1,932 | 8.92% 12.09% 24.18%
9 821 889 1,778 | 10.78% 11.31% 22.33%
10 912 865 1,645 | 12.37% 11.19% 20.79%
11 1,065 791 1,560 | 14.77% 10.23% 19.87%
12 1,220 749 1,518 | 17.35% 9.76% 19.58%
13 1,438 724 1,555 | 20.54% 9.48% 20.32%
14 1,652 682 1,546 | 23.84% 8.95% 20.40%
15 1,845 672 1,617 | 27.19% 8.92% 21.86%
16 1,955 733 1,751 | 30.36% 10.60% 25.58%
17 2,034 758 1,749 | 33.60% 11.75% 26.70%

FIN9N 4-9 AMAINARIALARDUIBINITNENNIDINARITT P1 {ui 3 TnelEaeasTin

HARADE P1 Jui 2 lunnsman p, g waz m

MAD MAPE

Month ;Zﬁzz " exponential | Holt & ;Zﬁz:: " exponential | Holt &
ﬁ// smoothing | Winter j// smoothing | Winter

1 912 2,460 2,917 | 14.43% 38.92% 46.16%
2 885 1,737 1,953 | 13.08% 26.38% 29.82%
3 672 1,190 1,474 | 9.83% 18.03% 22.21%
4 616 997 1,231 | 8.98% 15.02% 18.44%
5 517 908 1,084 | 7.49% 13.47% 16.07%
6 526 841 951 7.43% 12.28% 13.99%
7 500 748 843 6.99% 10.86% 12.34%
8 495 766 850 6.94% 11.11% 12.42%
9 517 740 834 7.36% 10.79% 12.25%
10 475 686 753 6.78% 10.01% 11.06%
11 457 673 701 6.57% 9.91% 10.32%
12 428 620 652 6.18% 9.15% 9.63%
13 399 617 649 5.76% 9.26% 9.74%
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HARATWIT P1 U7 1 Tunnsunen p, g uaz m

MAD MAPE
Month b,a_ss exponential | Holt & bqss exponential | Holt &
adjust . . aajust . .

W smoothing | Winter W smoothing | Winter
1 1,689 2,460 2,917 | 26.72% 38.92% 46.16%
2 1,281 1,737 1,953 | 19.32% 26.38% 29.82%
3 973 1,190 1,474 | 14.48% 18.03% 22.21%
4 774 997 1,231 | 11.50% 15.02% 18.44%
5 739 908 1,084 | 10.79% 13.47% 16.07%
6 837 841 951 11.73% 12.28% 13.99%
7 919 748 843 12.62% 10.86% 12.34%
8 921 766 850 12.73% 11.11% 12.42%
9 930 740 834 13.05% 10.79% 12.25%
10 1,022 686 753 14.51% 10.01% 11.06%
11 1,103 673 701 16.06% 9.91% 10.32%
12 1,220 620 652 18.17% 9.15% 9.63%
13 1,321 617 649 20.33% 9.26% 9.74%
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A9 4-11 ANANNARNALARRLAINNNINENIOIRIHARA TUT P2

MAD MAPE

Month a[?zz " exponential | Holt & ;Zﬁf; " exponential | Holt &
{l// smoothing | Winter ﬂ// smoothing | Winter

1 3,774 3,200 3,624 | 38.68% 32.80% 37.14%
2 2,173 2,309 3,058 | 22.53% 24.31% 32.47%
3 1,503 1,839 2,987 | 15.63% 19.58% 32.33%
4 1,567 1,688 2,394 | 17.99% 19.08% 26.43%
5 1,538 1,696 2,454 | 17.35% 18.86% 26.76%
6 1,440 1,544 2,414 | 16.18% 17.13% 26.31%
7 1,258 1,413 2,270 | 14.16% 15.81% 25.06%
8 1,327 1,522 2,044 | 16.06% 18.47% 22.85%
9 1,428 1,618 2,038 | 18.91% 21.34% 24.43%
10 1,467 1,616 1,984 | 20.36% 22.15% 24.74%
11 1,399 1,498 1,805 | 19.56% 20.61% 22.52%

HANNINENNINILAZAINAATIALAAEUAINNINeNgiagL 59N

1
a

52

A3N1INTTANEFURILLIA LIS

gnunsanensilFANINnaanIa

ANERATNER

o v Ly 1 o 1 aad
NE0  WRANIIWENNIRILNKENNTNT5eY TAg

%

TINUBNAEUBDAUNE

a

P2 ¥l 2 Nl

4.2.4.2 nan1anennsniandnanieilsasausviinauniy gasivanaanala

P3-1
naRAMNTaaaUsEILINAUME gAsLNaRau19LE (P3-1)
25,000
20,000 o o
0880@0@8000 o) AAA.A--A-A'AAAA
So O A
15,000 O . 5. 00
o 09, @
10,000 o 4 o
o
5,000 ©o
- *HHH““HHHHHJ0.00.00.0000.0Q
[e)) (@) [e)) [e)] (e)] o o o o o o — — — — —
S S 9 © © o o o o o = o o oo o
= c o B O o) = c [T R =1 O o) = [ o
2 33208 ¢ 23 208¢ &3 20
O pane P3-1 fuiil —B—ganunt P3-1 fun2
<-- Bass P3-1 ju#il ---A-- Bass P3-1 Jui2

NINT 4-17 wansneNIninARS sl lsaasussiunaunie gasivaiannnla (P3-1)lnald

f03A9asTIANAAATUTITUN 1 WNIDINRAATUT INUMUNIUN 2 FoedEnnInszanesngeg

WA



NARAMTIsaRaUszIUNAUME gmuﬁ@?nm’n"la (P3-1)
25,000
20,000 o
088060@800 o AAAANNAAA
8 08, O A
15,000 O - 06 00
@ OOQO
10,000 o 4 x
<><><><>
5,000 S0
- -HHHHHHHW‘J0.0000.0000.00
[e)] [e)) (o)) [e)) [e))] o o o o o o — — — — —
@ Q@ 2 @ g F F A S S o g g
= c oo + O o] = [y oo + o o] = [ oo +
2330 8¢ 23208 ¢ %3 20
O~ uaaue P3-1 Junl =B ganua P3-1 U2
< Bass P3-1 fuil / --A-- Bass P3-1 juv2
—¥—Bass d5ua1 m P3-1 qui 2

NN 4-18 HANNINRNNIOINAITIRNARAI T Isaaaw gasiaiannla (P3-1) uaume

SYUINATNIINIZANEFAUDILLA LAZNITNILANFAIAILLALL LT UAN SRR RN

NANIFLFEUINLLNIINENNINIIZUINNITNNINILANYFIAILUE  WAZATNNT

NTANEIFAIDILLALLLLUFUA LA AL BNF PWLUIINITNTEANE AR LU ALLLILFUAN

gannednsa Winaniswainsniudugingd Wesainaannneiiialuied P3-1 quin 2 &

a dls,/ a aa a o L 1 dl 1 o 09; dl
sunun AL TANEB9RINNATTRANRAATIA P3-1 Juh 1 wiszAlsananaiuasuulas
T luRrn1aianas

NARAUNTARAUTZILNAUME gasiNaRau9la (P3-1)
18,000

16,000
14,000
12,000
10,000
8,000
6,000
4,000 .

Feb-11
Mar-11
Apr-11

May-11
Jun-11
Jul-11
Aug-11
Sep-11
Oct-11
Nov-11
Dec-11

—e—Actual Sale P3-1 5un2
=/~ Exponential Smoothing

-+49-- Bass adjust M
== Holt & Winter

NN 4-19 ansnennsninansiusilsaaausziunaunie (P3) graineiinaala

AoedEnsnsyanamaasuLALLILUTUAanINeBNFY 1RsUMURLATaYNTNNAT

53



54

A9 4-12 ANANNARNALARRLAINNNINENIOIURIHARA TUTS P3-1

MAD MAPE

Month ;f.jz " exponential | Holt & ;Zﬁf; " exponential | Holt &
{l// smoothing | Winter ﬂ// smoothing | Winter

1 6,516 6,278 6,084 | 65.40% 63.01% 61.06%
2 3,822 5,224 4,107 | 37.63% 49.76% 39.85%
3 3,321 5,591 4,690 | 33.81% 56.95% 48.59%
4 2,706 4,963 3,811 | 27.24% 49.43% 39.00%
5 2,596 4,183 3,277 | 25.06% 41.16% 32.93%
6 2,572 4,310 3,360 | 25.31% 43.23% 34.26%
7 2,273 4,102 2,971 | 22.33% 40.83% 30.22%
8 2,124 3,723 2,722 | 20.63% 36.82% 27.44%
9 2,489 4,124 3,010 | 28.45% 46.43% 34.31%
10 2,498 4,169 2,854 | 28.85% 47.54% 32.71%
11 2,550 4,252 2,834 | 30.21% 49.80% 33.15%
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ANT19N 4-13 ANANNARNALARRLAINNNINENIOIURIHARA U P3-2

MAD MAPE

Month ;f.jz " exponential | Holt & ;Zﬁf; " exponential | Holt &
{l// smoothing | Winter ﬂ// smoothing | Winter

1 3,773 3,920 3,847 | 32.40% 71.40% 24.95%
2 2,168 2,007 4,012 | 18.84% 36.59% 26.40%
3 2,180 1,907 3,365 | 21.64% 35.76% 22.41%
4 2,306 1,952 2,623 | 26.74% 37.72% 17.52%
5 2,121 1,778 2,210 | 25.55% 34.91% 14.85%
6 2,164 1,789 1,878 | 29.24% 36.11% 12.65%
7 1,991 1,583 1,884 | 27.42% 32.12% 13.00%
8 1,794 1,508 2,146 | 24.78% 31.19% 15.37%
9 1,615 1,467 2,210 | 22.37% 31.01% 16.18%
10 1,453 1,347 2,120 | 20.14% 28.63% 15.68%
11 1,400 1,282 1,931 | 19.59% 27.66% 14.28%
12 1,373 1,346 1,876 | 20.19% 30.39% 14.06%
13 1,273 1,273 1,812 | 18.75% 28.99% 13.71%
14 1,195 1,211 1,685 | 17.72% 27.85% 12.76%
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NANTFLFE UL LNNINENNIITZUINNATNNTNILAN FUAILLE LAY

A3N19N72ANEFNIRLAULLLSUAERAUNERNEY  NUIINITNTZANL AT UL ALLILLEUAN

81aAUEIANFR 1 anN1INeNN TN LML NN9N

a o Y a a o o
HARNUTLsaRaUszIUNAUNIE gRsRaEauliay (P3-3)

11,000 @
!
9,000 S

7,000

5,000

3,000

1,000

Apr-09

May-09
Jun-09

Jul-09

Jan-10

Mar-10
Apr-10

May-10

Jun-10

—&—Actual Sale P3-3 ‘aj'uﬁZ
=/ exponential smoothing

-9+ bass adjust M
=@~ Holt & Winter

NN 4-25 LanTsnennIninansiuTilsanauss JUNAUNNE gRIRaEaLta (P3-3)

FogdBnnsnszaneFnaaduud uuuliuagenansdnss Weaunauiageynsunan

A1T197 4-14 ANANNARIAAABUAINNNTNYINTNILRINARFTWT P3-3

MAD MAPE

Month ;Zﬁzz " exponential | Holt & a?zi " exponential | Holt &
{W smoothing | Winter ﬁ/l smoothing | Winter

1 206 5,021 6,592 1.87% 45.62% 59.89%
2 2,513 3,735 5,989 | 43.70% 44.53% 77.72%
3 1,984 2,510 4,297 | 33.47% 29.97% 56.09%
4 2,352 2,629 3,939 | 46.17% 40.71% 59.55%
5 1,936 2,237 3,262 | 37.78% 34.61% 49.35%
6 1,844 2,119 2,735 | 36.52% 34.41% 41.47%
7 1,819 2,049 2,546 | 37.50% 35.53% 40.79%
8 1,613 1,809 2,313 | 33.24% 31.43% 37.43%
9 1,463 1,638 2,215 | 30.18% 28.59% 36.73%
10 1,339 1,511 2,019 | 27.67% 26.56% 33.64%
11 1,281 1,457 1,852 | 26.89% 26.41% 31.04%
12 1,208 1,375 1,701 | 25.56% 25.27% 28.54%
13 1,211 1,370 1,687 | 27.16% 27.10% 30.68%
14 1,133 1,283 1,639 | 25.45% 25.46% 30.50%
15 1,103 1,242 1,539 | 25.38% 25.32% 28.80%
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