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Abstract

In this research, a hybrid model of ARIMA and SVM is developed and proposed for PM;,
forecasting in Na Phra Lan sub-district, Chaloem Phra Kiat district, Saraburi province based on an
assumption of additive components. In this regard, the ARIMA model, which has dominated in linear
forecasting problems, is used to predict linear components of the PM,, time series. Whilst, the SVM
model is a well-known approach with superior performance of nonlinear forecasting model, which
is used to formulate nonlinear and complex function in order to predict nonlinear components of
the PM,, time series. In addition, the developed model is compared to both ARIMA model and SVM
model based on six accuracy measures. The empirical results revealed that the SVYM model based
on radial kernel function slightly outperforms ARIMA model. In contrast, the developed hybrid
model can provide lower errors than both ARIMA and SVM models. The comparison between ARIMA
model and SVM model indicated that the PM,, time series may not be explicit linear or nonlinear
patterns. Subsequently, the developed hybrid model can reduce a risk of using improper forecasting
model. Consequently, the hybrid ARIMA-SVM model can be a promising tool for PM,, forecasting
in other area in order to provide useful information to monitor and make a critical decision on air
quality that is not only a very challenging task but also a public concerned problem for human

health.
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wornsalarlusuian 1 Aralsutinely lay
mufiunsfafinaandraduagnseianensalasu
nnAluyadeyadmiunisnaaeuiuuuneInsal
WiothAmensaluazAaseiilgtaundmsunis
UszliuUseAnB AN TN INTAIABLAIANY 9
3.2 n15UskuUsEANTAINVIA LU
wensad
dindunirsuseriiudsesd@nsninnig
WYINTUVDIFALUUAI & LnaUaIn15UsEIUAIIM

(YY)

ANFABIvRINITNEINTAURG 9 Fathunlddmiuin

Uszansaw Fanasiidlunisuseivlusmudded
il 6 \naust dedl

(1) ﬂ'wLa%"mmmmﬂmmmﬁaué’uyﬁaﬁ

MAE = mean (|Y, -Y|) (13)

(2) ANSINTIE09UBIAILRAEAIIUAATN

WARDUAAIADS

RMSE = \/mean ((v.-¥))

(3) ALaduveLUasiduAveInIY

(14)

AAALARDUAIYTA]

t t

v _y
MAPE = mean[ xlOOj (15)

t
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(4) AN3INTNEDVBIANRALVDIUDSLTUR

YDIAUAANNLARDUNHIFD

RMSPE = \/mean [(%uooj J (16)

(5) ANLRA8VNUBSLTUATDIAIILARTN

\nReuduYIAlLUUALNAT

Y, Xlooj 17)

t t

SsMAPE = mean [2 <

t t

(6) AnduUsyavisnissaaula
7= 2(x -%)(y,-Y) (18)
V2 =%) 2 (y, V)

We x; waz yj Ae AlA 9 vesduUsuraza; X

uaz ¥ Ao ALaduusdisiaz@ins

4. NaN1538aZN15AUSIENA
KANTNENSAIFEFILUUNEINTaIANg o 71

Launaueluauidel iieaianisaiuSuiadu

avosswunlEnnii 10 luaseu lulwaiiufisiva
winszau sunewaunseiiesh Jaminaseys
ﬁ%auaiug‘uﬁ 4 LATNavYBIAINITNEINTAIAINAT
wuUeng 9 wandlumsed 1

NANTSNENNTUYDILAALAILUUAINIT
N5 UsEANS NMNTBLsaTAILUUNEINTA] Lag
oFLNATINNSRSAN 6 tneust 1aeadl

Tupn31991 2 nudIFLUUSInesanWes
nusduiadratuananuduiusuould udadu
dunssmeilanduisiealudaiiusy@nsninanin
FuuUeTsINTiasenA LTS LUULE R dunse
Bnes Tnedwuudnnesainmesuuedulua

Y

ASNYINTUNRNINAUUBTUN ML NI USEIU 4
LA LALA ANSINTNADIVBIAILRAYAINY
AANALARIUNIA9ERY ALRAEYRLUBs I URYDY

AHARALATEUFIYTH ANTINTidevesa iy

lulasndugmnaduas

—= ARIMA — ®-SVM(9) —«—ARIMA-SVM(11) --e--ACTUAL VALUE

deu -1

N.A-57 No.-57 We.-57 WA-58 IA.-58 WA.-58 N.A.-58 N.0.-58 Ne-58 WA.-59 1A.-50 WA.-59 N.A.-50 N.o.-50 Ne.-59 W.A.-60 1.A.-60 W.A-60 N.A.-60

FUT 4 HAMINEINTAVDIFIUUUNYINTAA )

M19°99 2 HaasUveINsUssiiuUsEavEn e INe N ol

Model MAE RMSE MAPE RMSPE SMPAE R-Squared
ARIMA 23.472 33.344 14.50 % 20.46 14.25 % 0.679
ARIMA-SVM(11) 22.843 31.498 13.78 % 17.78 13.69 % 0.715
SVM(9) 23.745 31.820 14.49 % 18.82 14.53 % 0.722
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A5 1 NATDIAINITNEINTAIDINAILUUA 9|

s ANeINTal Ui AMNEINTAl

wieu/A | Huazees ARIMA- | 1iow/d | Huagees ARIMA-
“ ARIMA SVM(9) - ARIMA | SVM(9)

YUIALEN SVM(11) YUIALEN SVM(11)
n.A. 57 80 81.591 93.565 82.470 A.N. 59 225 224.442 | 222.831 239.150
d.n. 57 100 96.841 | 112.161 78.219 i.A.59 180 188.456 | 167.729 180.501
n.4. 57 159 160.863 | 134.568 148.715 1.8, 59 96 146.464 | 132.696 128.493
#.A. 57 198 215.028 | 188.796 231.765 w.A. 59 138 96.526 | 98.282 111.695
w.e. 57 236 211.030 | 229.578 206.428 1.4, 59 142 94.896 | 101.011 101.323
§.A. 57 171 244.165 | 255.156 250.327 nN.A. 59 124 115974 | 110.656 107.064
.. 58 308 194.460 | 213.811 200.500 @.n. 59 130 138.051 | 131.749 123.480
N.N. 58 241 223.567 | 220.053 219.189 n.8. 59 148 164.330 | 166.165 181.913
i.m. 58 161 206.122 | 177.526 190.919 #.A. 59 226 186.369 | 184.050 191.577
134.8. 58 144 151.396 | 139.094 154.923 W.8. 59 182 219.723 | 215.297 230.425
W.A. 58 114 128.163 | 120.161 132.485 §5.A. 59 231 215.091 | 192.015 191.082
1.8, 58 98 94.522 | 99.499 101.697 .. 60 238 214.691 | 214.814 231.713
n.A. 58 100 97.597 89.450 94.316 A.N. 60 257 203.056 | 200.500 217.522
d.n. 58 83 118.632 | 110.607 108.649 i.a. 60 204 193.022 | 187.601 192.706
n.8. 58 164 144.073 | 135.367 161.541 1.8, 60 164 164.461 | 152.633 157.634
#.A. 58 206 184.573 | 186.334 201.140 W.A. 60 190 138.259 | 136.331 145.204
W.8. 58 225 223.713 | 221.124 217.697 1.8, 60 138 122.499 | 138.477 130.962
§.A. 58 237 240.145 | 245.841 241.470 N.A. 60 83 121.286 | 115.020 103.511
u.A. 59 266 277.677 | 238.600 275.333 #.A.-60 115 120.577 | 106.394 123.720

Youlasiiuivasmnunaamdourdsdes uaze
fuuszansnisdnaula walumenduiy sauuu
a3niuszavSamiifnsuuuinwesannmes
wuadulutnaugiaiadsveininunainnaou
duysaluazAnadsvesUesidudvesainy
paAAAsuduYTalLuUANNIAT Fatstideya
aunIULIAvaIUTIIAduazaUIAan a9 Ll
AnuduRuSIdLdunssouuuldiludadunse
28197ALAU FedenndeInUNan1IsUsyLdu
USEENTNINVRIAILUUNEUDITUNT-TNN DI A

VINLABSWUYTU FIg51991naNNFRFIUVDIAN
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5. #3UNaN1599Y
HAN1SILASIERUTEANTNINUYDIA LU
NOINTAININUA HIFHIUUUDIZUINAEHILUY
Fanasanmosuusiuliainnunainindonu
Aouddlndidssiu Fsanunsoldfuuuisandly
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Fades agelsiniy shuuudunesainnes
wivTumsidudidenusalunsidnensaiusuna
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