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ABSTRACT

This study aims to select the suitable model for forecast the Thai baht vs US Dollar
between ARIMA - GARCH and ARIMA- EGARCHModels. The study was based on secondary data
using the daily values of Thai baht vs US dollar exchange rate from January 2, 2006 to
30 September 30, 2014 covering the total data of 2,282 observations.

The study was divided into two sections. The first section dealt with identifying the
most appropriate ARIMA — GARCH and ARIMA — EGARCHmodels for forecasting purpose. The
second section involved the predictive performance of the models by comparing the
value ofthe root mean squared error (RMSE)andthe mean absolute percentage error (MAPE)

of the selected models.

According to unit roots test by Augmented Dickey — Fuller test method, the statistical
test of the time series were stationary at 1st difference.The forecasting results of Thai
exchange rate revealed that the ARIMA (2,1,2) withEGARCH (1,1)has the lowest value of RMSE
and MAPE followed by ARIMA (2,1,2) withGARCH (1,1). Thus, we can conclude that the
ARIMA (2,1,2) withEGARCH (1,1)isthe most accurate modelfor forecasting Thai baht vsUS dollar

exchange rate.

Keywords : Exchange rate Thai Baht, ARIMA- GARCH Model, ARIMA - EGARCH Model
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2.1 Msnaseuauiisvasdoya

nsvaasuAmLilsweseyaeynsunAan
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(Nonstationary) Ao liounsuLIaIfeng
fnuiladoneulagnisninasiaveseynsy
1181 (Difference)
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Integrated Order (1) §1¢Ufi duaz 3) Moving

Average (MA) &1dufl g Taeil

o AR (p) usUuuuiiuansinddana Y _t

G?Tuaej JUANBI Y (t-1),..,Y_(t-p) MIAEILNA
FAnTurounti p A1

o MA (q) Wusduvuiiuansindrdans
Yﬁuag}ﬁummmﬂmmm?{au €r.1E€tq
videAnunaalAdeufiogounti g A1 uay

o Integrated Order (I) f® §ruaundy
YBINNININAAIS (Difference) YaIdUNTUNIAN
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IANaTiFe I NARawDseYnsNAaT 1189910
wuud1aed ARIMA agdadldlunisiiaseviteya
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Aauantilsinsi (Non stationary) 9¢esinnis
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Function (PACF) Tngnisguideniuudiansi
vannuaneLieldenuuudiaesiffianfivanya
Ausunsunan lnellIeuiisuan Correlogram
YDA Ty,

o N1SUTTUIUATINITITLADSVDIUUY
d1meefinuizay (Estimation) dudunis
Ue13uiuy ARIMA(p,d,q) NUUUTIADT
W15041910AT ACF way PACF 11Uszaneaumn
wsdweslag wuusiaesiimnzanaiunse
wsanlaanauiidedAynisadfvesuuu
T1803A28AADAtILaYA1 Akaike Information
Criterion (AIC) kay Schwarz Information
Criterion(SIC) ﬁﬁﬁ’]@fﬂ‘ﬁ?jm

* N190329d8UgUKUU (Diagnostic
Checking) Lutunoundsannisiivuagy
WUULAE NITUTTUIUAINITINLADS LULUY
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(p,d,q) Afmualifiananiizauiviaya
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n1sfinraunataedouluwuusiasadingg
LINUAILUUUNR Wadl anwnsaiiasizsilaann
wHunIWCorrelogram  NITNANTUIANGDF tha
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o n1swensal (Forecasting) Ao N5t
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2.3 Luud1899 GARCH

LUUY1899GARCH (Generalized
Autoregressive Conditional Heteroscedasticity)
LﬂuLLUUﬁﬂaaﬂﬁﬁﬁugmmmﬂmei’waaq ARCH
TneluuaAnINIsneInsalAIANULUIUTINDENS
fideulvaunsaaSursanairuwlsusIu uaz
AAuAaARAeUTEN Yy feil

Xe= g+ Xeoq + & (2.1)

2 _ q 2 14 2
of =@ + X &1+ Loy Bi 0y (2.2)

ol aunts (2.1) Wuaunisaiads
(Mean Equation) ﬁgﬂﬁ’mummﬂﬁumsmauaﬂ
LATAIAIMUAIAAABY €, TuETiauniT (2.2)
wanafia ArAuuwUsUTINluAIuatagdu
figndvualae 3 esdUszneundn liun
Apsil O AridsaeuesAnAUAIALAG DY
naun1sALedAs €2-1 (ARCH Term) wag
Arnensainuudsusinluaiunatiiniuu
G%t_l(GARCH Term)

2.4 LuuI1a99 Exponential GARCH
(EGARCH)
LUUT1889 GARCH #9931 n0gdnd

u
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o lunsguiuns GARCH LUUENIAT
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Aot (Nelson, Daniel B, 1991)
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3.1 n1snAdau Unit Root

N1IMAa8U Unit Root ¥84v0ya
Junsneasuiiiegirteyaduiidnvusds
aelulngldn1smaaeures Augmented Dickey
— Fuller : ADF Test lngnsiTauriisuanaia
ADF-Statistic ffup1 Mackinnon Critical 15z
1% 5% 10% TG MUINA1aaR ADF 11N
Mackinnon Criticalba@neindayaounsuiian
Tuildnwazlida (Nonstationary) Tunsal
dnsuflelitoyedaruisannsovildlaens
WNAR9ETUT 1 (1stDifferencing) wiadsiu
fnlU (Nth Differencing) aunitdeyasunss
nauariidnwaris (Stationary)

A1M5UNANITATIVABUAIINT V04
Toyasynsudamuaniudsuuv/aeaaniansg,
wuindeyasynsuanddnvasiedise iy
NaseSUGUR 1 (IstDifferences) fauandlu
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i . P ) a ¢ )
mswn 3.1 : N1SNAEY unit root maamaa&aaqmuammamﬂa EJUUWV]/G]E]@&’I?EM?E“’I
At Level
nuaniUdeu None Intercept Trend and Intercept
mw/@aams‘aﬁg ADF test statistic | 9% Critical value ADF test statistic % Critical value ADF test statistic % Critical value

1% 1% 1%
-2.565977 -3.433023 -3.962072

5% 5% 5%

FX -1.433373 -3.269592 -2.617286

-1.940963 -2.862607 -3.41178

10% 10% 10%
-1.616606 -2.567384 -3.127776

At First Differences Level

1% 1% 1%
-2.565977 -3.433023 -3.962072

5% 5% 5%

FX -39.864 -39.8861 -39.9592

DY) 398646 -1.940963 3988615 -2.862607 3995925 -3.41178

10% 10% 10%
-1.616606 -2.567384 -3.1277176

A - msAuonunglsiusinsy EVIEWS 7

3.2 A15USTUIUAIIINUUUIIADY
ARIMA-GARCH

ludiuvesnisaimuasluuuves
LWUUdIa89 ARIMA @1u135079151 L6910
wHuAINCorrelogramlngfaNTuIINAN
Autocorrelation Function (ACF) wag
A1 Partial Autocorrelation Function (PACF)
yesdoyasnuanilasuseninediuumiy
neaa1sansyndannildinisnnanisnds
fi 1 w3e Asgdu 1(1) wieldlunisiinue
anduvreslasiasisAutoregressive [AR(p)]
wagMoving Average [MA(q)] #Nud19U

mMSA 3.2 : LUUIIa8IARIMA — GARCH

Faa1nn13fi151nsI ACF waz PACF
u sEduNai1eduduil 1 {3dearunsade
donwuusiaesfintndndaanumuizaudu
Uoya 31U 3 wuudiaed baud ARIMA (1,1,2)
withGARCH (1,1), ARIMA (2,1,1) withGARCH
(1,1)uag ARIMA (2,1,2) withGARCH (1,1)
Fawanslunisnedl 3.2

ARIMA (1,1,2)
WithGARCH (1,1)

manAlumsanaulo

ARIMA (2,1,1)
WithGARCH (1,1)

ARIMA (2,1,2)
WithGARCH (1,1)

Akaike info criterion -1.406102

-1.405666 -1.408873

Schwarz criterion -1.388504

-1.388062 -1.388754

=
C
puus
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INNMUADNVBILUUITIADY ARIMA - GARCH
WINUARINAITI9T 3.2 HAITenUI1 WU
ﬁ‘]’ﬂaamﬁmmzamﬁqm Aa ARIMA (2,1,2)
WithGARCH (1,1)1i89970 wuusiaesiangn
19%An Akaike info criterion (AIC) way Schwarz
Information Criterion (SIC) Gf’lﬁlqm s‘?fﬂﬁaums
Aade (Mean Equation) kaza1auulsusu
(Variance Equation) Faii

AFX, = —0.002 + 1.230 AFX,_; — 0.769 AFX,_, —
1.259,_; + 0.828¢,_,

(-1.019)%**  (18.453)%** (-11.299)%** (-22.483)%*%  (14.336)***

(3.1
62 = 0.000217 + 0.257166 £2, + 0.802370%,

(8.759)%**  (17.918)*** (95.962)*** ¢2)

aa

e ANEER t WARILUINAY WAS™™* NUIED
AsiYedRNSesay 0.01

o

M1519% 3.3 HAN1SUTEUIUAIRIEWU
91899ARIMA (2,1,2) withGARCH (1,1)

Variable Coefficient Std. Error | Z -Statistic Prob.
C -0.002 0.002 -1.019 0.308
AR(1) 1.230 0.067 18.453 0.000
AR(2) -0.769 0.068 -11.299 0.000
MA(1) -1.259 0.056 -22.483 0.000
MA(2) 0.828 0.058 14.336 0.000

Variance Equation

C 0.0002 2.48E-06 8.759 0.000
RESID(-1)"2 0.257 0.014 17.918 0.000
GARCH(-1) 0.802 0.008 95.962 0.000

Akaike info criterion -1.409

Schwarz criterion -1.389

a

ANAITUSEUIUAFUUTEENTVDIUU
91899 ARIMA-GARCH nu@unisyn (3.1) wag
(3.2) WUIBATANUALUANIUUINADABARNS

=

anigy a9 t YueyIUNARBULNUYBIBAT
waniUdgulagAtAuAaIataday (Error) 1
nvulugesarunafieiuin (FX.q, FXeo

o w a

€q Wor €,) PENNATEAAYNIvATAVULT

<
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AuuUsUsIueg1eiliiouluvesnuusiansi
JungiuArnunataAdsusniidaansuas
ArAuudsUsauditAnduluatunai it
€1 War 0%-1) a8lTydAYNINATH

dMTUNINTINFOUANUYNABIVDILUY
1889 @msaiasanlaainal Q- Statistic
waz ARCH LM Test \fienaaaudnuaizaiiy
By White Noise va4A1A210AAIALAG DY
YOILUURIA0ITINANITNAGBY WU A1 ACF
ya3A1A1una1nLedoullidnvazanasuy
Exponential waza1add LM ldddedrdai
Fasnailaaedniy SeagUlddn uuudians
ARIMA (2,1,2) withGARCH (1,1) 1Uuluudians
fifuszansamuaziianuunzaufiazdily
Tdlun1snensaldeyalusuian

3.3 N15UTZUIUATILUUTIAD
ARIMA-EGARCH

d1TUN19ATMUATULUUYBILUY
$1809 ARIMA — EGACH Buguainnisfiansan
wHunINCorrelogram maa‘ﬁa;ﬂaé’mmaﬂmﬁlau
FEMINANIUVINATUADAATANTTIME991nT
ANsUINARIATaT 1s‘§qﬁﬁé’1’aawmmﬁmﬁaﬂ
LLUUﬁ?wamﬁﬁmmmmzamﬁu%aaﬂaaqmm
I 3 sUuuy Maun wuudiaes ARIMA (1,1,1)
WIthEGARCH (1,1)wuud7899 ARIMA (1,1,2)
WIthEGARCH (1,1)ikaziuuanasd ARIMA (2,1,2)
WithEGARCH (1,1)
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UTELNUATNISITADIANNLUUTIA0Y

ARIMA (1,1,1) | ARIMA (1,1.2) | ARIMA (2,1,2)
manmAlumsAnaul®> | withEGARCH WithEGARCH WithEGARCH
11 (1.1) (1,1)
Akaike info criterion -1.416048 -1.418699 -1.421241
Schwarz criterion -1.398450 -1.398687 -1.398607

Aut : nsAulalaeltlusensy EVIEWS 7

3100157199 3.4 wuusI a8
ARIMA - EGARCHlMuNzaufian Ao wuy
318999ARIMA (2,1,2) withEGARCH (1,1)
L‘dadmﬂ wUUI1aealyian Akaike Information
Criterion (AIC) wag Schwarz Information
Criterion #nfigalasfauniseiads (Mean
Fquation) wazA1A1uwUsUsau (Variance
Fquation) ol

AFX, = —0.006 + 1.154 AFX,_, — 0.480 AFX,_, — 1.186¢,_, +
0.548¢,_,

(-2.960)%** (6.992)*** (-3.323)%%+ (7.602)%*  (4.063)***
(3.3)
log(o2) = —0.374 + 0.404 [Sf_-ll —0.069 &=L 4
Ot-1. Or—1
0.977log(oZ 1)

(21.555)%+* (25.282)%** (-5.745)%%%  (447.458)%** (3.4)

e ANEER t WARILUINAY WaT™* N8

nsiidednAyNsesay 0.01

MSWA 3.5 : HANITUSTUIUAINIBLUUINAD
ARIMA-EGARCH

Variable Coefficient Std. Error | Z -Statistic Prob.
C -0.006 0.002 -2.960 0.003
AR(1) 1.154 0.165 6.992 0.000
AR(2) -0.480 0.144 -3.328 0.001
MA(T) -1.186 0.156 -7.602 0.000
MA(2) 0.548 0.135 4.063 0.000

Variance Equation

C(e) -0.374 0.017 -21.555 0.000
C(7) 0.404 0.015 25.282 0.000
c(8) -0.069 0.012 -5.7446 0.000
C(9) 0.977 0.002 447.459 0.000
Akaike info criterion -1.421

Schwarz criterion -1.399
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3 nn15UszuaA1dudszAnsveauuy
$1899 ARIMA-EGARCH snuaunisdi (3.3) wu
41 Sasuaniudsuduumdenoaanianisy
8 ATuLaNdl t ﬁuagjﬁ’uﬁﬁmmamﬂﬁau
At ulunazdrnanunaiaideu (Error)
Fiinduluassniutiandounia
(FX(.1,FX,5 ,€cquazgy) 08198Us
RGN RSGRE

YBN9ING Wan15UTEUIAINTANNNS
7 (3.8) wuin AeuuUsuTInedeiiiouls
EuaaLLUUﬁTwaaaﬁéﬁyuagjﬁ’ummwmmmmé"au
LazA1AuRUsUsIuT AT ulua U A
mumasmﬁﬂ’ae?wﬁagmqaaﬁuam]'mﬁy 2l
fuuszans C(8) fe1deuninaud wanslv
udwansznuvaugnisalldainiud
Tun1euan wagn1vau dsmaneandun
AnuLUsUTIUlUWIIAY (Asymmetry Effect)
nafeAIAuklsUTInLULTieulvazuys
nafufuAIALAaIaLAd s udiAnT ulua1y
NAITEINT £ g Fevunansznulunisay
(Negative Shock: nsiifl &4 fiAnduau) azds
walsiasuUsUrluaunant fengeiuvnei
NANTENUNIIUIN(Positive Shocks: NS €4
danduuin) azdwmaldnnuudsusiuluaiu
nadi t dAnanas

Wulieaiy n15AsIdeaUAINNgN
AB9UDILUUINABY @N1TaN1TULARINAT
Q- Statistic waz ARCH LM Test Liionaaau
Aaandiniudu White Noise 98961
ANARIALAA B UA AU AT UIINUU US89
ARIMA - EGARCH Wan13ms19a@aunul
A1 ACF 293f1a21uAa aLAG s uRsnanalaldl
SNuazanadluy Exponentialuagliiidey
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d1fiisedu 0.05 Feuansdenisdian
arrunatatadouddnwazidu White
NoiseFsauisaaguladn wuudnass ARIMA
(2,1,2) WIithEGARCH (1, Difunuushassdivianz
avlunisnennsaldnsuanidsuuin/neaans
ansgy

3.4 n1swensal (Forecasting)

AsAnwdilaviinisnennsaleanidu
3 anwady bewnHistorical Forecast, Ex-post
Forecast wae Ex-ante Forecast Lﬁamaau
ANnunsuglunsnensalluwaazganan lng
W1TUNINANEDNRRoOt Mean Squared Error
(RMSE) wag Mean Absolute Percentage Error
(MAPE) frsfimnsusiugwasnswennsaiazoglu
széﬁ’uﬁ'qqﬁwmaﬁﬁméwﬁﬁﬁwﬁaa

3.4.1 Historical Forecast
Historical Forecast Ae n1snennsaidoyaliie
Waguiieuiuaa3e Inelunsdnuniilgvinnns
W&J'mszﬁﬁﬁaaﬂal,‘%'mﬁguwiﬁﬁ 1 Al 2,282 fo
Faust Yuit 2 unsiau w.e. 2549 Ae¥uil 30 1oy
AUBIYU W.A. 2557THANSANYINUIT LUUINABY
Aflaauwsiugiluniswensalundianlugag
Historical Forecast @slga1nnisiuSeuiisusn
RMSE wag MAPE isniigndie uwuud1ass ARIMA

(2,1,2) withEGARCH (1,1)

msivn 3.6 LAMIAIADAINANT

NeNSallUANWAE Historical Forecast

IIuUmIa0v RMSE MAPE

ARIMA (2,1,2) WithGARCH (1,1) 0.188387 0.289387

ARIMA (2,1,2) WIthEGARCH (1,1) 0.187801 0.286972

Al : AnsAualaeltluswknsy EVIEWS 7

3.4.2 Ex-post Forecast

Ex-post Forecast Aon1Tnensaily
szi'mwmmégue]Lﬁmﬂ%mﬁammmuﬁuﬁﬁ
Tunsnennsel lnglunsanuiiasyinsvngeu
lngn1sandruiudeyanduly 109395882198
Aoendl 2273 GeAnil 2282 wileLUSeuiuen
a3dlugredaudsudt 17 89 30 Augneu WA,
2557HaNISANYINUIT WUUSIa0fidiaay
wuglunisneinsalinniignluyae Ex-post
Forecast 3algannsiUSeusisusn RMSE uaz
MAPE ﬁﬁfﬁﬁqmﬁa LUUd1889 ARIMA (2,1,2)
withEGARCH (1,1)

Mswi 3.7 : Ard@naInA1THeINsallu

AnwazEx-post Forecast

IIuuMaov RMSE MAPE

ARIMA (2,1,2) WithGARCH (1,1) 0.169177 0.410510

ARIMA (2,1,2) WIthEGARCH (1,1) 0.055091 0.147086

At : AsAuadlaglglusunsy EVIEWS 7
91nN1SWeNSal Historical Forecast
Way Ex-post Forecast WUUS1aaafiia1 RMSE
Lar MAPE fidndignde wuudiaes ARIMA
(2,1,2) withEGARCH (1,1)
3.4.3 Ex-ante Forecast
Wesainnisnensailae 33 ARIMA

efanundugluszordau dedulunis@ne

J3alavinnnswennsalarantnlusuiananuiu
10

1241287 ADAIY 2283 D9 2292 ALA
Jui 1 89 14ma1Au WA 2557 wanalans

WANUATNA 1
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