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ABSTRACT

The purpose of this study is to analyze the trends in corn exports and also to
find out the most suitable forecasting models and forecast the value of corn exported in
the future. The data were analyzed using secondary data gathered from the export
statistics from January 2000 — July 2020. It analyzed for suitable models and forecasts the
export value of corn breeding and maize for the next 12 months from August 2020 to
August 2021. The methods were the Box-Jenkins and Winters’ additive exponential
smoothing. The second category had values of 7, which were the data from January 2020 -
July 2020 for comparing the error of the forecasting models via the criteria of the lowest

Mean Absolute Percentage Error (MAPE).

The findings indicated that the value of corn exports declined in Thailand as
the economic growth continued below the potential level. Also, the structural factors
contributed to a decline in export expansion than in the past. From various factors,
including loss of competitiveness in the global market and loss of market share in ASEAN
to China. The results showed that for all forecasting methods that have studied, Winters’
additive exponential smoothing forecasting method was suitable for time series of corn
breeding and the forecasting method of Box-Jenkins was proper for time series of maize.
Besides, the forecasting showed that there is a downtrend for both of these series. It
corresponds to the situation in the world market with demand decrease. Furthermore,
there are problems in the country such as drought, reduction of arable land, including
from the expansion of the Thai market in ASEAN. Because of lower production and

increased domestic demand, Thailand has decreased exports.

Keywords :  Corn breeding, Maize, Box-Jenkins, Winter’ additive exponential smoothing
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ns3UNmMALANITNEINTH]

wadanisnensalanmnsaszduunidungulvg 9 16 2 nqu nsweansalauise
Suundungulug q vietraaivindunsslivindu sl

1. FBmnensalidenanin (Qualitative Forecast)

& cay 19 vo a 3 9 v 1 Y )

Junsnensainladlddmuwuunadinaans wilduszaunisal aus anudiungy
ANUUYERIsMYIvesyAraunltlunIseInsal Fansidenldnisnensalidenmann
Wuorainantade wu Yeyaluednliiiesmedmiuldnensallaegnadule lilideyaly

[

afndlosnduanunsallniliweieundeugnensalligrugluduuudlsunavser
pensadladenudeialukuuinaewdausunn wmeadanfdeuldenmag1s Wy n15ANNALLU
3o Uszanunis msnensalmemailamaln (Delphi Method)

2. Fn1swennsalidelsuna (Quantitative Forecast)

I3 o‘al' 282 a a G LY a d" 6 1

Junsnensaildveyaidelsunm vie duav lusdnieuineinsalaluawiag

1AEAS19AILUUNIAMAAIEASNT o@D AU LT lUNITNEINTAl NISNEINSaAlTIUSUMNa1N1D



21
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N13NAgadU Unit Root
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yosdaya (Stationary) [0) : Integrated of Order 0] w3oa2ulsidsvosdoya (Non-
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X, =pX+é (2.1)
i1 X, JWuwuihuddudsdianuliudsanlusvegieazliwuuinaeiaseluil
X =a+pX_ +¢ (2.2)

% I3 a a 1| = a Y o Y] B a v a
01 Xt L‘UULLU’JLGWUL%QQQJ%QN@’NQJIUNL@ENVl'ﬂTJi’J@JE]%VI'JEJLLagﬂJLLEJQIUlIG]']lIL'Ja"ILGEN

Uz louuInannanalUll

X, =a+pt+pX, , +e& (2.3)
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AX, =0X, , +& (2.4)

AX, =a+0X,_, +¢ (2.5)

AX, =a+ fBt+0X, , +& (2.6)
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a A
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anwazidu Stationary
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Spurious Regression &sfian1sNA1uduiussenInsdinyseglugiuvuauduiusily

W1939 DaENsHaElRSUAMUTEUTE LD E1LNINANYLANITNTEYIAINANIILYIN IALUUIIADY

AlaanmsUssnauniadeyaludiuvenisusududanis o tiewdnasnn (Dickey and

Fuller, 1981)
= o/ s
ﬂqiL‘lﬁﬁlUWIf'JUWJLLUUWEﬂﬂiﬂJ

luanunensal agfiasunadiauduinuuneinsaluinnimmilaiuuudmiunis

¢ = A o oA o a o ¢ - | % e
WeNTalTeInile 9 eAndandilaeunfdnneinsaluuuinininaglinisneinsaiianiig
ARIALARBUANEAUNITAREDNAILULKATEIATLAN LU B U UAULAIAITIZEBNATR
AUAAIALAARUAER Jalun1sAnwIAsIliIduasldanafeesidudanuninndeudauysal
(MAPE)uaza3nfigadvesmunaniadaunidsass (RMSE) Wunasitunsdndulaidensa

WUUNENNTR

NN3AATITRRYNTUIRUUUUINDUAIURU
Fvend-tauiud JJuisasreinvunensallagfansunanuduiussening Y 7
FLULNANMIEAIULIAT t(YOLaZY TIAILAUILIAINTONAIAN & TNIUNT Yeq, Yeeg, ... 11D
s 1

AR UULAIF LUV T LEAIAUALRUSIENING (Y AUY 1, Yep, ... Wazagld@anennsal

A1 Yer1, Yerz, - bUOUIAAISHAZANNZAMSUNSNEINTl U uvdUMS 0 Tvas U 1UNa1SLAE
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yuavesteyafiiuinsziaisioges 50 Srutumsziteyaiiduiutesiivly
a1 biliiuBnSnansegunuLreIggnIa

uenINLITvend —audud adldfudoyasynsunamiifluan mistonsidamneia
asiludadsludenuuusysiunazludianuudsususnlinysdununal (G3a
Vaedsyying war 351708 naedTeyaming, 2548)

anwauzAwuuUand - Laufiud
LWIAANISHAILIFILUUUENT — LIIUANANNIINNITIATIZINSEUILNMTTUEUNTOR

NIDATIEY

Y, =uta, +oa  +e,0 ,+.. (2.11)

.

NINTUIBYNTUIAMTORENAIFNNA (Y) HAIINEUVRIRILUTAY o, g, -on 7l
Tanduiusisnsenfiudsdy RARANAINE o, g, .. YIBLTENIN NTTANEN LazaNyRin
| o A a W & a Y ay L a
uwiagmiAnafewiiuaud danuwdsuniuamiazlaenilauufniedndng waniasuni

TufINID UTUFUNTOAIMUULTUEY Yoot + 0 4+ @101 + @o0_p4. . N151TLABS [
ABRAITEAUALRREYDY (V) tHoaunsuiatagluanInaiLaznIsIimes. ¢, @, . Wy
H v A Yo o |
UVINAATUFIMUTAY oy, g, oo

AZUAUNITNIBAILUULT AUz buTAUsElavda 1A n1s1TmesT91uIuaTud
WSERL T N1SES1IHILUUNUTENBUAIENITINHBSIIUIUINNG wazLieanaNazasune
BUNTUINNAENANTAUN

1. fawuungluniazasi

sUnvuvetaynsunanlglunisnensallagisuend- Lauiud wWeeunsunaid

' (%
aa v A

AMaNURATAl
1.1 AUUUDRTINANBERUAUTD (AR P)FY p ABDUAUNVDIRILULEROADDY
sUwugial
Y, =C+aY ,+8Y , +..+0Y_, +a (2.12)
I@EJS[J;I{ Zt = Zt - IJ., Zt—l' LL@% cC= u(l - @1 - @2_- . _Qp) LLag @1, ®2, ,H L%ju

ATwesTdaeilingiuA asdesUsvinamaIndeya
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[

1.2 fauuuARfgniaundunun q (MA) I3Ukuunall

Yt =H— ¢1at—1 _¢2at—2 B ¢qat—q o (2.13)

% A

o ¢ a s ~ v Yy ~ A P a'
fnuvveng-nulaud ulteulufifesaennassdnuilsdoulaueniuiloaineuly
A A a 1Y) [ W = wa 1Y) Y ! | a
AsfoReulainnduld Fanuddikuy AR(p) , P<cofinuiantfnniulsiaue uwiaialind
A o ~ va A i Y] M v Y v
YUTNAIUUU MA () , g<eo Hanautfnamianawno1vvvaniulils insizasludos
nyvaaeuAaNTRnmlufLUY AR uazasaasuRantinnfulalusuiuuyes MA

[y

1.3 AILUUNALDROANDY — ALRABLARDUNTINDUAU p ag g : ARMA (p,q) i

v

sUkuUsail

Y, :/'H'¢1(Yt—1_/")+¢2(Yt-z_/u)+---+¢2(Yt-p_ﬂ)_91at_1 -6, _"'_ant—p + o (2.14)

%

2. fauvuneldniazlingdi (ARIMA)

Y v 1 d’

mmuﬂaawnsmnaﬂ,u'agJJiuamwﬁmﬁﬁmmasm?ammLLUiUﬂu SETRRRIGR
auﬂiuna'ﬂ,ﬁaﬁﬂuamwmﬁﬁauﬁmamﬁwum&ffsLLUU
lunsdlounsuiialinsiiludnade nsmsuuuunvangadlieunsunaItulIzios
wlasaynsunaibinsluaaie Inen1InINas 190 UNTUALHAANATIN 1 Y890UNTY
navibieunsunadilialudtadsssseminadidlunsei 2,3, seluauniinuauds
t-:l'd 1 d' d' 1 d‘ r-il‘ o.'/ ¥ a v % o 1
YaaynIunaiiaadeasnluaeie Fadaeniluieunsuaiviliudnagyinasiisaes
ATIR9azAInn1svinlNan19liAsiTrateas s nAuAus I uws 1z azvin e nenTaill
ANUARIALATDUES
Tuaynsunailiasilurnuususiu wedinsiadeulnaludulas 3nsudas
‘:‘I YV = 1 ngu v Y] 1 d‘
aunsuanldiuainde Td n Tueynsy Y, 35809 Idaiuwysusiutuniuaiaiouns
nsfnslY In o1alulana ArrTvaasdldisdu WwulsueAIsINAdas
Wesunsunafianinliasivisliindeulniseudafsamidmildingisvses
wUasdeyarana1iluudd aztuindnsimasng d Ass asleuiuysuaudu ARIMA(,d,q)

Fatlguuuuludsil

4,(B)(1-B)'Y,=5+6,(B),

(2.15)
$,(B)W, =6+6,(B)e,
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F91% W, = (1 - B)dY, uaz & o19lifianvindugud Wunisfimesuanassau
Andonsivesoynsy W,

1. #uuu ARIMA leflosduszneungnia

feynsunatfifiansaniidviwavesggniaiunieidesarliindnuazveseynsy
naUssanil WasuuasTuasAsuLUUuILTIaaT iIdengUuuveynsunaiiadd
sUuuBynsunaiggmalassUuuUsynnmazadnuarvesuuiilslvggmatufeas
$IFILUU ARIMA @mesusu (PQ,P) , 39 P e susuludiureanszuiunis AR Q Aedusulu
dureInTEUILNTT MA, Wy D Ao Suuafuimaiseynsunamieiu s mua

Fevhesdusznovluduiiliggnianazdruimdugguinuinidse fuagldduuy
ARIMA fluansdrutsznausisass uazduuumlufuvunilsdefuuuluguuuulusunaga

ARIMA (p,d,G)P,D,Q ) Slgtuuussil
4,(B)®,(B’)(1-B)' (1-B°) Y, =5+6,(B)©, (B’)a, (2.16)

1ng
®,(B’)=1-D,B° - ®,,B* —..—-® B>
®,(B’)=1-0,B°-0,,B* —..—0,,B¥

TuABUATEZ R UUBNG-uAud

1. NMsMUUARILUYU ARIMA (p,d,q)(P,D,Q)

ANIAINRUARILUY ARIMA 926849915841917 p,d,q WazAEADIAIUUABUAY P,D,Q
Wag s MEN1NTIADUIIYNTUNIATBIAUTENBUNANIAMEAIUANIA s SUAU p kay g Ad
Fufunszuauns AR uay MA Tudndilifiggniauas PuazQ Ae Sufunszuiuns AR uay
MA ludauiifiggniadmiu d fo S1uruafsvesnasisoynsunan desynsuluduiilily
gonatianvildasiluriade

NIINANTUININUADTUAY (p,d,q) WAz (P,D,Q) ANINTUIMYNIINAULALTWENNTS
NN UNY

N3EUIUNT AR Uag MA sailsdiuulassasiuamedmsudusiu puay q vesilandu
anduius ACF (Autocorrelation Function) knuaae py kazlassas1sientusnandunus
g0 PACF(Partial Autocorrelation Function) WMUFI8 Qu 89 k NUIBFIA1ULIAIAS

FENINOYNTUIAAZLTINATULIANTI UAN k azUl py winefednanduiusuotounsuan
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Fvinetu 1 uhenienunal (Y, Yuy) t:1,2,3,...%@5’@mmé’uﬂ’uaﬁ%aLé’uizw’maﬂgﬂim
LAty 1 AIUNaT way p, 7o é’maawé’mwuéﬁuaqauﬂimnmﬁﬁwﬁ’u 2 NUIUNID 2
AULIAT (Y, Yigo) , t=1,2,3, 815U Qe Lﬂué’mamé’uﬁuémaqauﬂimnmﬁmqﬁ’u k #7Y
NnIokA 1ULIa1 (YY)l U N 215 a4 TIINHANTENUINNDBUNTULIAN
(Yo Yer1), (Yo, Yes), (Yo, Yeqr) WNHWNREAT py Uag Qp AN9ilABE eI 1 Ua 1

NS12RETUNNTIMUASUFULUTELAT e AT Quy Iﬂﬂiﬁ‘ﬁ@gﬁ@gﬂiﬂﬂﬁ?ﬁﬁ’]ﬂﬁ
IATIEANUAIUTEUIUAIY Py AT Qe WAZLIENTT HINTUINANAUNUSAIDENS
SACF(Sample Autocorrelation Function) kag NeATUsnandunusdoud10819 SPACF
(Sample Partial Autocorrelation Function)

AUTENE Py WA Qu %aﬁwmmﬁﬂmﬁ%;ﬂaamsmmm ﬁqmﬁ"ﬂﬂﬁ’aﬁ

_ 20D Y=

By = At AU k=1,2,3,...
P = "5 vy <

Qe = Pr—21" Qu—1,i(Pr—j)
L33 1—2}(511 Qi-1,(®j)

Ansu k=2,3,....
%\‘j Qk,]' - Qk—l,]' T= Qkk@k—l,k—j(k - 3,4, ,] - 1,2, e ) k — 1)
Y= Gé'faagjaﬁnm t

ayudnuarn1suUsiuves ACF uay PACF ¥84n32UIUN1TaUNTUIANASNE MY

NIEUIUNITHUFIUAIL
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AN 1 LanaNYUrACF wag PACF duSUAILuU ARIMA #14¢)

AUY ACF PACF

AR(1) A1 Py anateE IS VT A7 Quk %ﬁ@hqqﬁ k=1uaz AU 0
K>1 o k>1

AR(2) A7 PLanasetaInsvnsi A7 Quic %ﬁﬂ'ﬂqﬂﬁ k=1,2ua% WU 0
K>1 e k>2

MA(L) APy 9diAngeil k=1 wasiiiu A1 Quanadode3InsIN vassiik>1

0 1o K>1
MA (2) APy %ﬁmqqﬁ' k=1,2 way ANQ ANAIBENTINGIT ez Tik>1
Wiy 0 le k>2
ARIMA(1,1) A1 P,anasee1953nL57 #8ea1n A1 PLanasat19In 597 vausdik=1
k=1

2. M5UTTLUAINISITRBSLUALUU ARIMA

dlevanennsalidendiLuy ARMA naaedldudlduselufeUsruiaaives
wiweiusngluiuuuiisussnauswnminestedldiunnfeisidme oo figal
Wudadu

deldlusunsunoufamesludes ARIMA Tuduussanammisifimesuonainagle

%

AUszanm wsdwesudvedaludeedfrsquingeendie deliusslenilunaaeuids
affinasdUsznaundemnimestuaisileglusuvuvdels Feifufife vunmmildluns
firsariduuuiiissaniumneadsomeriebludeada

3. MFITMYMUUUARIMA

Aendsiszanaan v fndaLuy ARIMA fnneinsalnlsagniadeuR LY
nouflazdndulamuuuiululdlunmsnennsal iWesmnfuuuiifasandadeniuduusn
tupnadadenligniominzan Jsmidads uardmuiidsliminzanaisnduludud 1
firnsundusudloiuuuln uasfinnsandu 2 Ussinuduagitiadetudl 3 nssuisey
A 9 wuiaunifuuuivnzauiiomeludadi

n5ItadeMuuy AvinnTvdeunuatURaiAveIndnf Rana1ngu {a)
waznsnageuitARanatnduianduiusuioli azfunisnsieaeuiidrdyfianly

AN5INIDYAMULNEINDLULTIEDRVDIFIUU ARIMA 28TUNITNAFDUILAIUIUATSACE Lhae
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SPAC ¥09ALAYAABANANY e, = vy — §; DauA1UsEuuv09 a, MULAN k #N9 9 way

% J 1 <

NeaauURIEAIfIaifn dmsunagaudn ArRnd1dunilsenadnanduiusvzelinusiasud
k=1,2,3..,m haznAaausnduRussIunsonsauiuk wan mefiadnlafididasinAianae

Tafdnaundusius k wAnwsn WaNINIVIFLAILUUMILTETAKAT UNNe1NTaleIANAaaUAIE

aad 1

WIUYUNSTUNTINVRLAMFRANA1TULALLIAT DNUILAwrdannA19nsEaa Ll

Y a =

ludnwagruiusevaaioaud uanugualiindiianainiidaioguasianuulsusiu
= 'Y ! A v a ! a (%
A UAAIN1INTEBVBIANABMFRANAETULUUAglUIINUUITWIL AdsiansanuTul s

wAlufuuuBiennuenuwlsUTuddlingdlagisnsuuasdoya dusiu

[ YY) 1

HAIINNITIRAFEFAIMUY UBNIINILYILATIFABUMIUUUNAGINATUIA UM ZEY
ipaneludaifivseliud deliuuamilunisuuusaudladnuuiig dmuinfuuusgn
Lwangay na1afe 91nanwuevas SACF Lay SPACF 900AWMADRNAINEIINYINAITLIY

23AUsENaU MA W lusnuualifesrusenau MA BSaLiuduauvad AR Tiu1niunsnena

4

WUIAITHARLDIAUTENBUVDY AR M308UsU99 AR Tusuuudusu @Bnsinsal Hufs, 2547;

WA e, 2551)

A USusunuudndinuuudea (Exponential smoothing)
BansusulrBeuuuudndlmuudea 1WudniBnamilwesnsinszsideyaoynsy

nandieadisiuuunensaisnsiliudnniamanadedisiuinvesdoyaluofnlagl

imdninnaafuteyatiagiusazanduliiminanasies o fudeyaluefindsfoyadae

ndalunnn 9 azdininanasmnndednwaznisidintnazliiininanauuuLsuAtnmse

wuudndlnuudeniminaziiaiedszning 0 uay 1 wagsiuiu = 1 ngndassd gvislyews

Y

WA @YY MYRASEY, 2553)
aa U a :.’I = <@ a
1. FBnsUsuBpuasLRLuunglnuuiea

aa = | aa v < A aa & c{' Yo
'Jﬁﬂ'WﬁVUQIuELUﬂq@J'Jﬁﬂ']ﬁUTULﬁEJ‘ULLUUL@ﬂ‘UKIWLuumfﬂ')'lﬁﬂ'ﬁuLW@JWSV]"U%ELGUﬂUEJHﬂiiJ

'
% 1 a a v v a

Ao ' P a ) a ] P v '
nanliszauAtadeldasiilaeiiseauadoulnatt q lufiwudlduliiidpdnsuazliligania
o al =

NISNENTAUAIVDI Y 3an t+1 9nsuniatadagdu t AreisnsususeumafeIluy

[

=3 =~ o =~ ¢ &
L@ﬂ“ﬁﬂ%mL%B%M@@iwmﬂimmu

F=aY +(1-a)F, iU t=1,2,3,... (2.17)
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AR LT

F, = Awennsaldmsuaues Y faan t+1 NnaYIgiue=1,2,3,...

Feq = AINEINSEIEUSUATYBTY e t-1+1 NNIaYITU t-1+1=1,2,3,...
a - mAsTivsuBey, 0<a< 1

Y= ANEaLne (A1939) Vo9 Y Yiian t

INFNTNYINTAULIAY WUIINITUINGINTA FREABINTIUAIF,_; LABINTIU
A1 Fr_p 98ABINITIUAF, UAAATINEATABINTIUATF, LONTIUANTUAU FoagAaem
A1 Fy, Fy, ..., Fr_y hav@nvingdziemsnuen F, lalagldansiiedusdeiioaiy vunimisly
N1SMNUAA1LSUAY Fofiali FyuiinduAnafevestoyaaunsuna Y, Y,, ., Y, Avsaileg Y
WuAol  Fy_(Yy, Y ., V)
dnullansliidond o AonaaosuUslasual a lWuduan o = 0.01 deluidu
0.02,0.03,... hazlhiazAl a AU F, LaZWIANRAEY0IAIARIAAADUNIAIdD9 (MSF)
Viavian NHUUSEUTEUAT (MSE) viavsiauazidoneil a 1 MSE dgn (Wauwd S5eises,
2559)
[ Y ] [ =
2. nsUsuliiFevassasauudndlnuudea
a [ vV v = < = o Yo v
ML IUUlnSsudasgwuudndlnuwdeatnveenaldiuvtoyasynsy
naniwldudadulinmaasntinian T tmunsd miudeyaninisindeulniiuy
wltudunsanagliinsiadeulmuuugamamunzauiunensallusserduauianensal

TuszogUunaneIsiliansn1snensalrinase Ty, 1381 t+1 91nuandagdu T dall

Y, (1) =(2+L'js[”T —[1+L'js[2]T

l-o -«
st =Y, +(1-a)st, (2.18)
st =ay® +(1-a)sP,
sy S uassS2l dasnisunen
sl sl sl sl sl2l yasdniudeasusaedn SU, was S121,

iUszanauen S waz S, Taas
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it
s o (T-1)
Bo=Y ———A
A lZi(t—(T+1)/2)Yt
A== gy

3. Fnsiwmesdessvedlaan

s dnzdmsutayaninisieasulmuusud TR Ldy dnisnennsaisadl

Y

Y, =S, +15 (2.19)
annusuTEaU S =aY,+(1-a) (S, +A5)
fadnusuLualty B=r(S+S.)+(1-7)B,

Ly vetlaanldnisnIumesusuliSeuanssi fe o (0 <a < 1) Way

v(0 <y < DAWNNLINTNITADINMAUAATNIEDINUALIMAUAANIUAY S;UaLP,

4. e iIRsunuUenglniuuTgan 197359995121 (Brown’s Exponential
Smoothing Method)

sl susuuendnuleamedsues us1u danuwmanzauivaynsunanii

4 < 1% [P Ly 1 a [y [ v a

ity Wudunsaiaylfiduusenouvesmnuiuudsnig ganiawiudediunisii sy

& a Y aa ¢ aa ° Vi PN v a ' o
wuutenglniuuliva fae3sveslgaduaiinisnivualia1AnIsUsSuISsUTeIAITEAULAY
AIPINNITUSUTBUTOIAIANLTULINAY AstueIanalaiin1eyin TRiSsukuuenglniuy

<

Weani835999U5 1 TUNTANLAYU0IN1YIN TS e ULUU BAgwUUTanieiSvaalaadnsi

6 a Y a
wuunensalleu lanedl
G 1
Team = ac +be [(m+1) +-] (2.20)
W8 Yo WNUAINEINTUM 1387 £ + m 189l m WNUT1 YIUFIWIANADINIS

WonsllUd1antn a e by nuAUsENM i 1Ia1 t U89 W1TNES Belay BANAIRU

Iﬂ&at = aYt(l(X)(th



34

by = alay —ay) + (1 — )by

| a o v ~
aWNUANAIINTITYIN T EU 1ae? 0 < o < 1

[
I DA !

t WUYINIRT FadlArasie 1 89 n lae?l n unuiiwiwdeyaluaunsunal (359AMN

a _aa ¢ £ <

AsAIYaE, 2556; 139ANN LSHUGNS WAL WNFSU NBINT, 2560)

Y 9

o,

5. Aemevlrmsvunuuengdluiuudvanduuiliuuuy damped (Damped Trend
Exponential Smoothing Method)
° v 'z a aa v a )
n19911 WS sukuuenglniuudsafduualdn wuu damped faa1umnungauiu
d‘ a1 Y} a v QI é’ A
aunsuNaMiTdINUTENOUVIRURULUIAINGANIA UazddnIINISTNTY (MToana )
WagukUatInINISiindL (3anas) vaskutiuidudunss datpsinisvinlimseu 3

o A ' d‘ v a ! o i a v a i 1y i cs'
A7 A AIAIVINITUIULIEUTBIAITEAU (@) ANAIVINISUSULIEUIBIATAINUTY (Y) LaTAIAIN

v
Yo A

N5USUIS8UYRIAIAMNLTULUU damped (Damped Trend) (@) Manuunensaldeulaeadl

Yerm = a¢ + b Xz 01 (2.21)

WH0Y,y, WNUAINEINSAL B 1387 t + M LAg?l m WU IUIUYINIANABINS
WeNTULUT NN a; wag b, WUAUIZINA Q4 1987 t 909 WISIEWeT By WazBy AuasU

Tned ay = aYe+(1a)(ay + Obyq)

by = y(ar — agy) + (1 — Y)Bby o yhay ¢ unumasinsilissulae? 0 < a <

10<y<1liazp <0<1

(%
a1 v 1

t WnUAIIAY FadlArAsus 1 89 n lagh n unudiudeyalueynsuial (1519AaN

L%'Uqu'é, 2559)

6. FBNININTIVDTIUNGS
Wiwmunzdmsudeyaninisiadeulmiuuilinuaziignnialdnisnensalvesiy
5 & ad s a a 5 1 A v g va = = o &
wasitunsveneNavesisn1svedlead Ingiumsilimesaamusuliiseudnuileinsiudy
=P v g va o w Y ' v g va o  w D o
aumAeAAUTUlTSsUdmSUTEAU oy AmsnuSulAseudmsuwnliurieanuduuas

AaUsUlmSsudmsuganarmsauiiAtagsening 0 uag 1
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MILUUBUNTULIAIILUUNTYDIURDS FeasAusenaunuiliulasggnaliaunis

v

& ad o Y a s
QULLﬁziJGU@LiEJﬂ'NWJLL‘U‘UNa@m%@ﬂ'ﬂum@i
Y, = (1 + L)1, +¢ (2.22)

F9 e By, I W UUMTWBIIZAU ALY LAZOANIATBIBYNTUNAWINEINULAE &,

a N ISP d‘

AoANAIALATRddulneTauAgIUAe TALafeAudnuwUsUTIUA waglilanduiusiu

<9

Y IS (% ]

fuuuisiumnganivaynsunainisunimiens Auulsvesganiailudndiu

9

£
= 1

lAgATITUTEAUVDIBYNTY NAIAD NITHNTILUINTUINENTEAVVBIDUNTUNNTUAI Y
NMINNRUYRN £, iTuagiuszAuaunsy

[

MnFILUUTIRUlAgRINEINTalsall

'
=

KN
\(‘t(l):(mu&)ﬁ“_m t=m,m+1
o=y (Y ! It—m)+(1_al)(:[lt—l+ﬂ’\t—l)

A~ A

b=a, (/&t _l[lt—l)—i_(l_az)ﬂt 1

N1SAMUIUAINEINTAL Yo () FRIMUUARNSUAUTDY i By, I UBNMTBIINNIIANUA

' A v v a ) ° I a vooaA v
AAINUSUTAS U oy, oy, a3 WETMUMINTSIUNSAVUAATSUAY ABl

Ao =Y +Y, +..4Y, )/ m
=Y. /f,;t=12,.,m

A

m:0

7. AFN1sne1nsalng3TUSUSsUMIELEULAITAFIUB I UMD WUTUIN (Winter’s
Additive Exponential Smoothing)

Y [ PN

ffuuuLansfIE@Nn1sh (2.23) waziifuuunensaiuansssaunisi (2.24)
Yo = (Bo + B1t) + St + & (2.23)

Yiom = (ap + bym) + S, (2.24)



36

S0 Y, Wiy pynsunAn M AN t

Bo . By WAz S; unu WsflmeivesiluuLaAAITTaEAALAY ANTUYeILWIl
WAZAURULUININOANIR AUAINY

e Wy aynsunawesmNAAAAAsufiinsuanuasnfuazdudase iy fe
Aadsiniugud uazanauUsUTIUAITISIAN

Veem  WMUAMEINTAl &1 1381 t+m Taedl m unusuutianaiidesniswensaily
U1

a, by WA S WNUATUTZANM U 1380 t YBINNEMBS By, By WAE S MINEIAU
Iﬂ&]ﬁ dp = (X(Yt T gt—s) - (1 - (X)((Xt_l + bt—l)

by = y(ay —a¢—1) + (1 —y)be4

St= 8(Y,—ap) + (1 —8)Si_s
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Null Hypothesis: D(SEEDCRON) has a unit root
Exogenous: Constant

Lag Length: 10 (Automatic — based on SIC, maxlag=14)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -9.454862 0.0000
Test critical values: 1% level -3.460596
5% level -2.874741
10% level -2.573883

*MacKinnon (1996) one-sided p-values
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(Winter’s Additive Exponential Smoothing)
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Null Hypothesis: D(FIELE_CORN) has a unit root
Exogenous: Constant

Lag Length: 3 (Automatic — based on SIC, maxlag=14)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -11.91625 0.0000
Test critical values: 1% level -3.459627
5% level -2.874317
10% level -2573656
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Residual ACF Residual PACF
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(Winter’s Additive Exponential Smoothing)
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