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Abstract

This research objective is to study the forecasting models for the air conditioner sales model
A-3. The data collected from April, 2005 to March, 2016 of 132 values were used and divided into
2 sets. The first set had 120 values from April, 2005 to March, 2015 for constructing and selection
the forecasting models by Holt-Winters exponential smoothing method, Box-Jenkins method and
artificial neural networks. The second set had 12 values from April, 2015 to March, 2016 for
comparing performance of the forecasting model which used root mean square error (RMSE) as a
criteria and mean absolute percentage error (MAPE) to show percentage of error. The result suggest
that the forecasting by Holt-Winters exponential smoothing method has the highest forecasting
accuracy which the RMSE was 4,252.7092 for first set and the MAPE was 14.26 % for second set

respectively.

Keywords: air conditioner; forecasting; Holt-Winters exponential smoothing method; Box-Jenkins
method; artificial neural networks
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Tusugoudeilerdunszdu Tagld linear function

ol lanadns () vestutou lnei

(19)

WB991nlASIAS1918 9 A8 A DY

Ym = f(nety,) = nety,

USummsiimesiielilamuuuiimuiay 39
fAfednatvundmfisesd shnaFeus
(0.05, 0.03, 0.01, 0.005 wag 0.001) A1 luLUUFL
(0.5,0.4,0.3, 0.2 uaz 0.1) IIUIUTOUAITITEUS
(1000, 2000, 3000, 4000 ag 5000)
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mufirvun emlassadrswedlaseiedsyamn
Feufumngay §99zidenlasetnefilinn RMSE
siign nduilaseeildsudndenlunagou
lasstesigtoyayanaaey

3.4.3 nensalmedayayavIudey

Wrsuuulasaneuszamiioud
WINNZ AN WEINTUEDAYILAINLT 12 iy A
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Jayaganiuge UL IUTsUBUUsEANSA ™
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NUYBIAYAN 2
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N15ASIVABUAINNYNADIVOINIT
wernsaldunsidsudisuaaaiaedeuszning
A939 (¥,) NuAmensal (7,) lngagiansuden
G?IJ’JLL‘U‘U‘?]IL‘Vliu’lzﬁllﬁ]’lﬂﬂ’liﬂﬁ’lﬁ?LLUUﬁ’JEj%@ﬁJﬂaﬂgﬂﬁ
1339z 18nduuuiiliasiniaosvasnn
AanLAdouidsaadade (RMSE) ﬁwﬁqﬂ i
n319d0UUsEANS N MTesTInuUNEInsaiTiden
ﬁaa%agamﬁl 2 sﬂz’fuﬁwﬁaaﬂaaamw 12 \fiau
(Kausiioulsney w.a. 2558 Fufouiiuiay w.e.
2559) Lita 15 a e nsalfilafiaaiu
TnalResiuA1assntestiiesla Tnafiarsanain
Anadsvealasidudnnuaainindeuduysal
(MAPE) %qqmmamﬂ RMSE wae MAPE LJuss
aunsit (20) waz (21) muddu

RMSE = | Dl (20)
n o

MAPE = @ y A (21)
n IY,

Wo Y, D AFUNATDIDUNTUIAT ¢ 5 n FID YUIA

VBIBUNTULIAT; e, AD ANAIUARIALA DUV

AUNTUNIA ¢ Bl e, = Y, — T,

4. Nan15399
4.1 nan1snensalsanvigAsaeUsu
a1nalagdsusuliiSsudndluuudsanuy
Tgan-1uwmos
n15as19mILuUneInsadlaeIsUSulR
Seudndlnuwdeasuulaani-dumesmedoya
¥afl 1 wuhAUszanamnninesuaga1inany
QﬂG’fawaqﬂ’]iwmmiﬁuamﬁqmiwﬁ 1 lngr3dy
dondanuufimuizandusauuuiilaannnis
wmﬂmigﬂqummﬁaammﬁm RMSE ﬁwﬁqﬂ
LLaxLﬁasmﬁ]aauamﬁnwmx&uaqmﬂmmﬂﬁamm
51 ACF faguil 4 wuinanegludiadidimun
wanseapdeuiinisuanuasund danadunsd
LarauudsUsIuasi Fadunansindanuy
weansaiMdeniinnumunzay Tasfifuwuy

NYINTAIRIANNITN (22)

M350 1 Aszanamniveiiaza1innnugnAowesnsnensal

sULUUNINEINTRl « y s RMSE
BUUUIN 0.3220 0.0000 0.0000 4,252.7092
hUUANM 0.5685 0.0000 0.0029 4,833.6774

ALuuNeINsalsenvIelnIRIUTuaInIATY
A-3; 7.(p) = (19698.3804 + 59.2p) + S$;(t) (22)

= ~ A ' 4 = <)
Wia 7,(p) Ao AINeInsal ad 1380 ¢ nedl p Wu

M19199 2 AUszanasvliggnavesiLuungInsal

FUIUYII@EWRTINeInT p = 1,2, ..., 12 ;
$i(®) g AUsENURRilgAN1A Bl L13an ¢ uang

AN 2

$1(®) = -1403.4201 S$,(t) = 10929.8715,

S5(t) = 8767.0799 S4(t) = -6973.5868

Ss(t) = -10994.1285 Se(t) = -15804.1285

S;(t) = -10638.7535 Sg(t) = -14623.5868

So(t) = -3087.5451 S10(t) = 4294.0799

$1.(t) = 17416.8299 | §,,(t) = 22117.2882
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relation Fi for idual of A-3 (Additive)
(with 5% significance limits for the autocorrelations)
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Autocorrelation Function for A-3
(with 5% significance limits for the autocorrelations)
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Partial Autocorrelation Function for A-3
(with 5% significance limits for the partial autocorrelations)
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= 1Y = =

W1s1iwesnndiitdeddyisedu 0.05 1 uagdl N1SUANLANUNR, dAaduasinazAnuLlsUsIu

o A o

A1E8A Ljung-Box Q lafiudAgyiszdu 0.05 Aaft finsiadeuluifudaseiu (Ljung Box Q i
188 BuALANIAINITeT 4 uazlilensivdeu  p-value > 0.05) AITULAAIIIFIUUUNITNEINTD]
ANANYLYBIAIAIIAAGEUINNTIN ACF fsgUun  MiFenilanumanyas

7 wudrAneglugaaniivun wanvitnaianfeud

a319i 3 fuvuidululddmsunsnensaisiend-auiudveteynsunaisenvinisslsuainiau

A-3
FLUUNTNEINTEl walenps?i | DF | p RMSE AIC
ARIMA(1,0,0) x SARIMA(1,2,1),, BN 92 28 4468.7081 2041.2807
ARIMA(1,0,0) x SARIMA(1,2,1),., 1yd 93 | 27 | 4704.0933 | 20528981
ARIMA(1,1,1) x SARIMA(0,1,1),, Taidi 104 | 16 | 4364.7990 | 2026.3465
ARIMA(1,1,0) x SARIMA(1,1,0),, aidl 105 | 15 | 45727315 | 2036.6641
ARIMA(0,1,1) x SARIMA(L,1,0),, 1aidl 105 | 15 | 44302274 | 2029.0657
ARIMA(3,1,0) x SARIMA(L,1,0),, aidl 103 | 17 | 4440.1269 | 2031.2936
ARIMA(4,1,1) x SARIMA(1,1,0),, aifi 101 19 4484.1868 2035.3104
ARIMA(0,1,1) x SARIMA(1,2,1),, 1aid 92 | 28 | 4687.5592 | 2052.7558
ARIMA(2,1,1) x SARIMA(1,2,1),, 13 90 | 30 | 4799.8689 | 2059.8007

A13197 4 NNIUITRNUATNIINTERSUALNIAADLANNAFIUIRIYNINAEBATIEATELF e N AT A3

Final Estimates of Parameters

Type Coef SE Coef T P

AR 1 0.3784 0.1360 2.78 0.006

MA 1 0.8510 0.0742 11.46 0.000

SMA 12 0.5879 0.1004 5.86 0.000
Differencing: 1 regular, 1 seasonal of order 12

Number of observations: Original series 120, after differencing 107
Residuals: SS = 1981352830 (backforecasts excluded)

MS = 19051470 DF = 104

Modified Box-Pierce (Ljung-Box) Chi-Square statistic

Lag 12 24 36 48

Chi-Square 7.9 18.4 39.0 49.6

DF 9 21 33 45

P-Value 0.546 0.623 0.217 0.296

4.3 NANISWYINTAEBAVIBLASBIUSU AM5USUAINITIALMBS T NUIEAUF NS UFILUY
21n1AlAgASlAsIUeUsTA MY NYINTAULAAIAINNTIINA 5
A1SAS19FILUUNEINTLAB T 4.4 wan1sUSEUiBuUsEaNSNTNYRINS

lassneUszamifleuuuuunsdoundu awnsaasy  weansal
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A relation Function for Residual of A-3
(with 5% significance limits for the autocorrelations)
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