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Abstract 

The objec tive of this research was to forecast monthly fresh orchids export values using Winters ' 

method. A forecasting model was proposed. a, y and 15 weighs were calculated to find the lowest MSE. The 

model was simulated lOl l times . The result was shown that the proposed model yielded the lowest MSE value 

when values of a = 0.259, Y = 0.014 and [) = 0.000. In test the accuracy of the model, it was found that MAPE 

was equal to 7.273, Moreover, Monthly fresh orchids export values from May 2010 to April 2011 were forecast 

ahead. 
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r1n.h 

'" '1 '" ~ ~I 0 ~ '" '" '.1 dj ~ ~.. 0 '1 '"dej"'ff111fn'llJfHllV mJ()~ l'VItJ 1UUQ"'ff111fn'ilJ'VI'VIl'i1tJ 1"1'll1'lU'l~1'VIfHUlHJ1H1Ul1U~'\H)~\l1'U1'U lJ 

~ el fl1JJu'j ~~UlR~l1lJ~~ ii fl n ci ~elelfl fl f{1V 1 JJ~~l1J'UvhHfYHI.l! n Il~ ,hri'UJ'IIel~u'l ~ 1'VIff~1fi'1Ufm (nIUff~'U '1 11'ii 

fll'j f-l~~1~5fll'lci~elelflmlJUf-l'U'Vr\llJ'U11ff'l1l.l! nIlU(1~ff~fllJuri~'lf1~hl1ru~ 11 fn~'VI n~lflll"'lU(1~ 'ffl1mfi!lfi'Il~ '1 11' 

flfl1tJ1JJllJ'UVi'lf Product champion 1~v'1 M'fll1lJc11rlUJm'j~ H'1Wlf-l'U ll(1~'U 1vU1v~1'U1Ilml(1~~\llJ'U l'11el~fnlJ 

1'lf1fll'j lflll ~ 'j ['U fl~lJ'I~'lfll ~~ 'Ilwinmu'lfu ~~ 1l1f)el~~ii~iJ Il ~ U'U fll'j ci ~5el fl fl fl --W1JJ1fi''IIV1tJ~1~~ U~ lJ1fiHl(1~ 

lJ (1ril1lJ'U el d1~lJ1fl 

U'l ~l'VIfftl 'VI vii lm ci ~f-l~" ,h'U[my 5Q'1 W'll~ f)~ ~ l'VI'VWl11'U m 'U m U.l!lJ ffl.!'VI'j'ff1m 'l1'lf1J~ fllUJ 1l'U lj1 

'U'U'VI1J~ u'VJlJ1i1il ,!'Vi'i'j[lllj1 'Vi'j~'Ufl'lff~5~litJ1 'If(1lj~ 'fffl(1'Ufl'l 'Um'll'lffflJl l~tJ~'1l1lj 'Ufl'lffl'l'lrl n(1~ 

o '" ~"'~ d~.1 .1 d'd d'~1 '" ~'" .1 d'd d'dj
fllll'Vi~111'lf'i f)(11tJ llJ~~~5fl'VI'UtJlJu~fl 80.00 luel'll'If'U~lu'Ufl(11V llJ'ffQ(11111V U(1~ 20.00 lu5'lL'1f'U~lU'U 

flf{ltJ1JJ~elflfl1'l1 el5'UC)!l~VlJ lll'Ufi'llW'ffLfll9f'Ufi'l el~m'U~l U(1~rl11~tJ1 iJll~U'U1h~l'VIf('I'VImlJ'U~ri~elelfl~elfl 

'" ~ '" '" '" dj ~ ~ '1 '1 d' '" ~ '" ~I' '" " ~" fl(11V llJllJel~'lel'UlU'Ue)'U~U 1 'IIel~ l(1fl I~VlJfll'j'ff~elelfl~5flfl(11V llJ'ff~u(1~fll12,500 (11'UUl'VI ~(11I'lfl(11tJ llJ 

~~~elfl~c11ri'UJ'II5~1'V1v1$1uri ~~'U 'ff111!eHlJ~fll 'ffl1tl1'ViQ l'lU ~'Ulw~lfi'l1l'U hWlJ(1~1f11'ji'i'1~(11~flf{ltJ'Ili''1'U 
'1 d "" '" d' ~.. dj , "''' ~,,~ '" '" >' '1""(11~ l(1fllJ'l~{l~ 200 (11'U~el(1m'j'ffl1'l.l!"1 9f~lltJfllu'UlJ(1mfll'jmfl(11tJ llJ"~~5m5V(1~ 85.00 U(1~~'Ufl(11tJ lJ 

l'el V(1~ 15.00 U'j~l'VI ff'l 'VIvii~ m~ci~elel fl~ ,hri'UJ ;iel ~~'U U'j~l'VIff~~W lJ'UU'l ~l 'VI ff~iifl11lJfi'5~fll'j ~5 f) '1li'~1~ 

~'U 'l ~lJ1fl iilJ(1~ 1"(11~1 il~ VelQ'j11U'j~lJ1fil 5,000 fl1'U~eJl'1(11{(1'111.l!"1!U 1~viil.J l'1~ 1fll'jUWU1~eJflflf{lV1li'1l1fl 

~11l'1fl 'l~U 'j~ lJ1f.U 58 f{1'U ~el(1m{'ff111! "1 ~ ~ii flml WU1 1l1fl1 'VI mlJ'U ff~ci1'U 11 ~fl1'elV(1~ 50.00 'l 5 ~l'1~1J11lJ 'U 

ih9iUl'1'Ufl l~l1l'U lJ1Wl9iV U(1~ff~flhH "(11~ci~elelfl~c11ri'UJllJ'Uei'UflU 2 'j5~1l1fl~~'U;iel 'ffl1f.l!5llJ~fll ~m~ 
Q.I d V I ...!.J.. I.A &1tJ .tdl 0::£"I 

'ff11'j .l!"1lJu'U 11'UlJfll'j('(~5el fll'VilJ'II'UelV1~~eH'U el~1J11~v"(15~ 9f~ 111tJ'U"UlJ(I'l'UUU~ ~(11~{l~'ieJtJl'1~ 98.00 'IIel~fll'l 

o " " VJ" Q.I.dod 0 d I .d: <9 i dod 0"" 1tJ"Q.I

'U II '111 fl (1 1tJ llJ(I'Q(11111V'II5~~m~'ffl1'l.l!"1 ., (11~'VIlJm1lJ'ff1flUJeJfllll1~l1lNfl5(,(11 fll'Vi ~ I 'jU'VIlJfll'i 'U WU1fl(11tJ llJ 

(l'Ql'11111tJelQ'j1121 fl1'U~l'liiJ 1~tJm'Vi1~ii~1~ iiff~ci1'Ul1WU11l1fl1'V1tJ1'5tJ(1~ 50.00 'Uelfl\llflif~(11~c1~elelfl'llel~ 

1 'VI tJ '1 'U1h ~l 'VI ff~ 'U iT~ 'ff1lJ l'i {l'll tJ1tJ~ ml'l Ul'1 ~ ii fflltJtl1'Vi ['U fl1'l 111., (11" lJ 1f);f'U ~ 1 $1III flU 2550 l.J (1 ~ 1fll'i ci ~elel fl 

flf{ 1tJ1JJ111 tJ'lu~'Uiifll'l'\W1tJ~l'l~ii~ 2 l'Vh1l1flU 2548 c11111U~ (11~el1l9itJ'U U 'l ~l'VIfflltJ~'U1lJl1J'U1h ~l'VIff~ii 
, . . 

fl11lJ~el ~ fll'j ~el fl1li'u 'j~~UlVilJ~'Ueld1~~ eJ lU el~ 111 [11'11V~'U llJiill 'U 11UlJfll1lJ ~eJ~ flmhl ,)lflf{l v1JJ1l1fl1'V1tJ 

l~lJ;f'U u~~~if~~,j'U1 'VIVM~~5~n~~'Il'U tlUU'j~l'VIffff~fl1u{ lJ1l(1l9itJ l~l1l'U {h9iLl(1'Ufl ~~a fl111'U ltlll11l~~el~ 

11 ~~ tlU (1'111!"1I~lJ;f'UlJ1afll1rt~u'j~l'VIff (m ~'VI'll~lf)lI"'j lll'1~ (1'11 fn ru, 2552) 

el d1~ 11 R~ llJ fll'i f-l~Aflfl1V 'lJJ 'II eJ ~ 1 'VI tJiT~ii~~~~el~U1UU~~uf{l 'II 51'" fJ f.U1ll'Vlff'U i'i'1iT~ 111 'ff~ ll'fflJel 

'II1~,)5l.J(1 fll'jf-li1~ ll(1~ fll'j ~(11"~~ [Wl(1~~l~U'j~l'VIf( ~1'U111tJiT~ 'll1mUl~ Il'j 111 ii~ m., f)(1NlJ1~'l! 1'U flfl1tJ'lli' 

'II UI~ l~V1tl'U(J~ii')5 ~ltl~l~tJ1tlU~1'j~ 11~ 'II 'U ci ~ lrYi~ lW~ 'j~U u 1 (1 ~ 'ff~fl-ff (Logistics) 111limll'Ulv$11v ~~llJ'U 
. . . 

• 1 ' , '" ~,,~ ~ I ' '1 dd '1 '" " ~ .. ~Ieju(I''l'lfl~5fll'j(l'~55flfl(llV llJ l'VItJ It 'l~(ll~ l(1fl'VIlJn'U11'UlJfll1lJ~el~fll'jlVW'l~'II'U'I'lflU (fn~'VIn~lflll~'jU(1~ 
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" , " 
• " "'.. .1"'.1" " >' 1".. =<lffl1fl'HU, 2552) m(Hl1~U fl1'Hl'flfJ 1 fl1Hu(1 VUU u(1~fl11'UU(1~ 'U tl~ lJMllfl1'lff HHl fl~tlflfl(1lV lJ ,HIU U fll'l. ~ 

11m l~MUO~ ~~~ llJff(llU fl 11 tU l~m~1 VlJVl1tllJflU fl mu~vullU (1 ~'lJtl ~~Uff~y;j'llo~eJU'VIlU ~~Ju 11l fln'llJ 110 

• " >' 1"1'" '. '" ,d '" , ?I d '" , .! qVlV1flHU lJ 0 fIl fll1 ff ~tl eJ fl~ tl flfl (1lV lJ ~tlV1~ lllJU V 11l(1~ lJfll1lJ U 11'litl Otl VeJ lJI uU Ifl 'l tl ~lJeJ eJV l~l1U~ bU fll1 

~~~ 1lJ ff(llU fll1 tU'lJtl~ lJo ri 1fll1 ri ~tl tl flfl"" v1iJ" tl ~ 1 'VI V 

fll'lVlV1fl'ltU (Forecast) 11JUfl11f1l~fl~IU111eJeJ~U1V(i~1l1~fll1tU~1~ "llUtlUlfl~~O~lJlhJ(i~ l~v 

ffllJ1mih~(1fll'l VlV1fl'ltUlJll~l~tlfll'llHlI~U llfl11~M 1[(1~~~ ffU 1111U flij fl'l1lJ~1~ "l l~lV~"u fll'lVlV 1fl'ltUiJ 

2 1~ fitl fll'lVW1fl'ltUl;~U1lJlUlII(1~fl1'lVlV1fl'ltUl;~f)Ul1l1Vl Bunn and Wright (1991) f1flfJ1II(1~1Ifl'll:::M1i~ 

UQfflJVlU fi'l~ld Nfl 11 VlV1fl'ltUI~~U1lJlUlll(1~I; ~flUlJllVl eJ(h~11 ~~ llJ fl11 VlV1fl'l tUl~~flUlJlll1111lJ 1~rl1l1i'U~ 
• .d "'. I • " q"~ ," q ..d • = .1=

VlV1fl'l Ul 'VIlJ u1 ~ffUfl11 Ul ~~ IVl'll~~ eJ~ b 'lilij l1Ul OJ1Ul fleJU'U l~lJ 1fl b U fll1 VlV1fl'l Ul 'lJUl~'VI fll'l VlV1fl'lUlI'li~ u'llJ1Ul 

llu~M 2 lTl fitll~fll1VlV1fl'ltUIIUUeJljfl'llJllOl (Time series) IlO~1~fll1VlV1fl'lUrllUUI1JUll1~l1Ju~o (Causal) 

.c::t """.d ..d" Q.I.K """ II QQ1 'jJ 0 <!:I 'jJ

(fflJlflV'l\il lfl~WVlJ, 2548) 'll'~~tl~mfWVlU!lU'VI1 ~flUl~fl'lff~'lllo~ if(l ~ Uff1 NllUU \)1(1 tl~meJfflJfll'llll fl 'IJ tllJ(1 

q'" ".'1. I • d" q .,.Iq"'q ~ bUtl~~U(l'"lU1 uVlV1fl'lUl ' 
q
bUtlU1fl~ fl11VlV1fl'lUlUUUeJljfl'ilJllOllJr;JifU bijU1 u b'liVlV1fl'lUl bUl1(1lVl~fll'l tll'VI 

'l''VI~1'V16 llif~ l(111~Vlufi, un:ifVl'l1V Vl'l'UUl1 Uo~'l'~l ~1~fl1'll(lil~f1fl~ (2552) 1${VlV1fl'ltU11flll11~flll~U1~ 

1eJU'llVl~tlU1UU1~ 1'Ylfl'1 'VI v${lVl~ fl1'l'IJtl~Utl flcii'lll UflUff fl'liVl'l 'VI tl~ \l~~Vmr (2549) frflfJ1fl1'l VlV1 fl 'l tU'llm 

IlJ~~fl1Uvl~u1~Vl~eJ11lJl l11q'VIi Vl1tU'lffllll flfl'O ~(1 (2550) VlV1fl'ltUu1lJlun11NU 'lJtl~ U~111~l1Utl~fIlV${'Vl~ 
'lJtl~Utlflcii'lllufluffl~uvflrilUU'l~fleJU (Decomposition method) II(1d~'lJtl~lUl~tl{ (Winter's method) 

,jtllJ (111UUtl'4 fl'l lJ II (1l~ iJ fl l'llfl ~tl U 111lfl "'ltJfl g~nu1U 'Ill ~ Il(11fl ~~ "flfJ Ul ~ I'liu ifl~utllj fl'l W lOl~ iJ 

q~I1JUrilU U'l~fleJU 111flfll1~UllU'lmlJq~fll(1ll\ilfl~NIl1m~lJhJlJlflUfllU'lhmOl~1~ "l nu I1Vflfll'l ~UUU'l 

~llJq~ fllol; ~Udfl (Additive seasonal variation) 1l~111fleJlj fl'lW lOliJfll1lJ~UllU'lI1JUff~Hhunm~~u tllj fl'llJ 

1l(1111tJfl fll'l~UllU1mlJq~fllol~~'i'.JUl (Multiplicative seasonal valiation) Groff (1973) VlU111~fl1'lui'ulH(1tJU 

llUUleJ flciil uru Ul91V(1~~~,!lillu fll'lYW1fl'luiell-j fl'llJll(11I.jj~'i'.JUl 'l ~v~iu i 1lVlQ Vl1~I~eliJ al1YlVl(1'IJel~ q~ fl1m.jj~ 

fJUli'IilIIlU fitll~'lJtl~lU1~tl{ (lJfllill IliJuilu'VI{ 2549) Gardner and Mckenzie (1989) 1${U'l~~flrll~'lJtl~lUl~eJ{ 

1llJ nu fl1'l o~ fll1lJ~ 'IJ tl ~ II U 1 i UlJ (Trend) 1U ~~ II UU 1)1(1 tl ~ I; ~ U 1 flll(1:; L~~fJ Ul Vl U 11 iJfll1lJllliu iil1U fll'l 

'I'W1fl'lUl'l::;V:;Vld Cipra, Trujillo, and Rubio (1995) IilllflUi\Jl1lfl'lUl'VI'IJtllJ(1tlljfl'llJIlOl lJfflJ\!'lUl (Missing) bU• 1" ,,~ d.d " 1,. q 

1~ fl11 VlV1 fl 'ltUIIUU1UlIil tl { ~~JU l~ fl 11 'lJtl~ lUl~ eJ {U~I~U1~ fll'l VW 1fl'ltUllUUtl'4 fl 'l Wl(11~iJfflUU 'l:; fltlU 

1l1fllIUllUWlo:;q~fll(111"flfll'l'IJtl~1~if fitl ~n~nll1Ulilri11~lJ${Ullo~ri1cil~J111Ufl 3 ri1 fieJ I.) a Il'VIUri1ci,~ 

Jll1Umhl1i'Url1llUlll!lJ 2.) Y II'VIUri1cil~J111Uflffll1i'Ufll1lJi'U ll(1:; 3.) 8 ll'VIuyi1cil~J1l1Uflri111i'U 

q~fl1(1 

OJ.I d 
lVlQu'J~(l ..:m 

~ 1UllivifiJl~QU'l:; if ~y;j' I~eJ VlV1fl'l tUlJ ori1fll'lff ~eJtlflliltl fl fl~lV1iJllum1Vl~tlU ${'Vl~'IJ tl~ lUl\il tl{ 
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~ I d ~..::i. 
qUfl'Hlu!l:l~1fifll'j 

~ufm.ullCl~lllfmllHm~1t'u'Uf)nl~v li~~1f 
i1 ~ i1 """.... ~ I I i1 1i1 ~ d i1 Q.d1" "Q

1. 'IJeJl,!ClYll'lil-Ufll'llIlV fleJ l,!Clfl1fll'lff-leJfJf)~eJf)f)Cll(J lJ 'lf~lU'U'lJeJlJCl'llo\Vl..JlJ'Vl ~\Jlf)flUfI'U}111'U 

Web site 'lJeJ-l,hUf)~l'Ulft'llJ1!nllf)Ulf)fjo\'l (2553) !ltl~1$l~~-ci' 
Q..J •i1 d,9:V:V. 0 tI ~ :v a " a 

l.l 'lJeJlJClYll'liff'll~lIUUlllCleJ~flln'WlmUl fleJ 'lJeJlJCl'llVl~eJU o\~ll~l~eJ'UlJmlfllJ Vi.ft. 2544 

..,g a 	 0 a 
O~l~eJUllJfjlV'U 'V'Lft. 2552 IllUl'U I 00 l~tlU 

1.2 'li'tllJCl~ H'Vl~ffeJUfl')llJ!lliU iJl'IJeJ~llUU~lCl tl~ VlVl m ui' fieJ 'Ii'eJl,! Cl i~ ll~l~tlUViqfjfl1f1lJ 

VI.ft. 2552 ()~l~tl'UllJfJ1V'U VI.ft. 2553 ~lU1U 12 l~eJ'U 

01 :v loti OJ d. " 
2. 	fll'lWll\JfftlUftf)fjUl ~'IJ tl~'lJeJlJClf)tl'U Y1lf)UVWlmUl ~~'U 

" .. " 1" d ~ 1"Q2.1 Y1~fftlU'lJtll,!CllJftfl1fll'lff~eJtlf)~tlf)f)Cll(J lJlVltlVllllHU1Clf)fjUl~ll'Ul lUlJ llft~'Vl~ffeJU 

G '1:V:V Q cI a 
fllllJlllwl'Ul l'UlJ~lUfll'lllml~l1lmtl~'\1lJl(J (Sign Test) 

. . 
.a """ :v """do 

2.2 Y1~ffeJU Unit rootlVW~fl')llJU~ (Stationary) mV1Ti Augmented Dickey-Fuller test 

3. tlll1U ~!lUUlllfteJ~~ll1lJl~fflJnulllf)n ViVlmru 1~(Jl11l l'lUll\) If).ij'tl 2 ~-l-ci' 
. 	 . 

3.1 ~lllUUli-lUlf) fitl V.('r) = (11, + P,t) + S, + £, llieJ 11, llCl~ p, fitlrillu~v llCl~fllllJi''U 

'lJtl~.ij'tll,!Cl UlllCll t mlJ~l~U S, fitl fflUU'l~f)eJU'lJeJ~q~f11Clllft~ £, fieJ fl')llJflftl~lfl~eJ'U~lJ 

3.2 ~l11UUli-l~Ul fitl V,( '[) = (11, + P,t) S, + £, 

4.111f11'l~Hlufll1V1vlmruf)nl~vflf~-ci' fitllll'IJtl~lW~tl11~vf)nlllfteJ~llUU (Simulation) filOl-l 

Jl'\1'Uf) a y llCl~ 0 ~l11'fil Mean Square Error (MSE) ~l~,!~ f)~nfitl tll'\1u~filril~Jl'\1Uf)lifil;~ll~ 0.000 

O~ I l~VYI~CleJ~lllhfil a y llCl~ 0 l~lJ~UViCl~ 0.0001 ti''Ufitl nfll'l~lCltl~'Ii\ 10
12 flf~ 

5. llfl 'll~Mffl'Ul'\1~ tl (Residuals) 'II tl~ fll'l VlVlm ui'$llvlll 'IJ()~ l'Ul~ tl{ l~Vf11'l VI M~ fflU~ 1'l1~tllViVU 

nUllCllllCl~VlCltl~~ffl~llmlJ (Histogram) 'IJtl~fflU~l'\1~tl 

6. fll'l~'llllfftlUfllllJlIli'UiJl'IJtl~llUUillCltl~fll'lViVlmru l~vH.ij'fJlJftlllf).ij'eJ 1.2 ¥;lll'lUlllllf)fil Mean 

Absolute Percentage Error (MAPE) Vi~lVi,!~ 

7. lhi/tllJCl1u.ij'tl 1.1 llCl~.ij'tl 1.2 'lllJnU \l1f1l:f'U~lfttl~!lUUI'li'UI~(JlnUlllf)l'll'U.ij'tl4 l~tlhrMfil 

MSE ~~l~,!~ 1l~ll1lfll1Vivlmrul,!Clfi1flnff~tltlf)~tlf)f)~1V1w~lmUl I tJ fitl ;~lI~l~tl'UVlqfjfl1fllJ Vi.ft. 2553 

O~l~m.HlJfJ1V'U VI.ft. 2554 

8. lummlJ~l~l'Uf)l'lfh'U')UlU'l~f)tlu$llvhl'lllmlJ Minitab hlmmlJ SPSS hhllmlJ Eviews !lCl~ 

lummlJ Excel 
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Hi:l fll 'j'1 il£J 
. 	 . 

.a. I I v ~lv ~ ~ I <!I ~ a 
I.llJ6YHHI011;!Clfllf)1'Hl'HHlO\PIeJOflCllV 1J'i1Vl\PIeJU ~Hll\PIlfleJUlJfl'llfl'jj lUI'. 2544 f1~I\PI6lJllJEl1VU 

lUI'. 2552 Il:;M~~itl~ 1 ljOfl11LU'UiJUl1{ (2549) fl~lTi1fl'llVJ~lhiflElru:;~WtiUiU~ 1 tieJ 'li'eJ1;!CleJ'4fl'i"lJLlCl1~ 

~\.H\tl'i\PI11J(1~n10l;~tJru ~~U\ llUU~lCl6~~H1uol'illm1~rI tieJ l!UU~lCl6~1;~~ru 1l0:;fil'VlV1fl'iru T 

I I" a '" .."'" ~ 
MUlVLlOlCllmtl1 ru LlCl1 t fleJ Y ,( T) = (~, + ~ ,T) S '-m' T llJ6 m lll1U'i~tJ:;LlCll'J6~q~fllO 

A "l"'''' e, ",.A. I "do 	 I I

2. llJeJl1\P1ff6tJfll1lJlJIlUl LUlJ\PIltJf)1'illm1~MlmeJ~MlJ1V YlUl1fll Sig. = 0.030 llMln1'U61JCl6\.jfl'llJ 

llCl1ijilUlh!lJl11~fffi~ ~'i:;~tJtTVff1i'iqJ 0.05 

. . 
a 	 I I IQ"'" Qd

3. IlJeJl1\P1ff6tJfll1'jjU~'UeJ~'UeJ1;!Cl\PIlVlfj Augmented Dickey-Fuller test YltJl1fll Sig. = 0.443 llMln1 

'li'eJ1;!ClU~1l.i~~~'i~~tJtTvff1i'iqJ 0.05 

A 0 0 Clt.d ""'" ,. 0 12 :' I So' 
4.1lJeJl11n1'i1l10eJ~lItJ1Jlli'U~HllJl\PI611l1UlU 10 'lf1 Yl1Jl1 m a = 0.260 Y = 0 .014 llCl~b = 0.000 

,.,. d~ Id~d 
1 Mm MSE = 327.577 'If~IUuml'1ml'1~\PI 

5. l~eJYlCleJmhtlIM~6 (Error) IVivtJtlULlOl ~~ill~ 2V1tJ 'hfi1fll1lJflCll\PIlfl~6tlfl'l~\l10'ieJufi1 0 lICl ~ ij 

fll1lJlllhU'ilUfl~~ 1I0:;l~eJ\.h'chtl~IM ~eJ1UYiCl6\P1~ff l~llfl'llJ ~~t U~ 3 VlU 'h'chULM~eJljfi 11'), ~ VlVhtlU -1.346 

fflUlriV~IUUlJWl'i] llml1tltJ 18.140 110:; 'ch'U111~6ljm'i fl'l:;\llv1mlJli'iv~m'ifl'l:; \)lVUfl~ 

6. LlUU~106~f)1'iVlV1fl'i"ru~hvl~'UeJ~1'Ul\PI6{1UOl'i1~Vtf ti6 Y,( T) = (!1 ,+ P,T) § '-12+ T 

l\P1V~ !1 o= 0.909, Po= 119.093, § , 1~6 t = -11, -10, -9, . . . , 0 llff\PI~~~\PIl'il~~ 1 

a 0 0 .. ~ ~1 .. t I " If)"! I ~ 
7. llJeJU 11 1 UU \)10 6~ YlV1 fl'l ru 1 tl'U6 6 UYl V1 fl'l ru 1;!ofll fl1'i ff ~ eJ eJ fl\PIeJ fl flCllV L lJ \PI ~ II \PI I\PI eJ'U l'l (]El IllfllJ 

~a • a 40 I Q;' d I 

VI.ft'. 2544 (l~I\PIeJUIlJmVU l'l .ft' . 2553 1l1'Ul'U 12 l\PIeJU lYleJfllulrum MRPE lIff\PI~\PI~\PI1'i1~11 2 l'lUl1 

MAPE = 	 7.273 fflU t 1l~ 4 l~un'ilvl~llfffl~f)1'i YlV1fl'l ru1;!Clfi1f)1'iff~eJeJ flfleJ flflli'lvlU';~Il~ l~eJl.mqlJfl1fllJ 
~ a 1 d 

VI .ft' . 2544 (l~I\PIeJullJmVU Yl .ft' . 2553 L\PIVl1 Mean Absolute Percentage Error (MAPE), Mean Absolute Deviation 

(MAD) 110:; Me an Square Deviation (MSD) lf1V'illJlvilnu 5 .672 2.423110:; 10.4 71 \PI1lJ~1~tJ 

.el ~ 	 I ". I I " \J), yet' 14 .o!i a 
8. ~l'iHl1 3 IUUml'lVlfl'iru1;!Clmfll'iff~eJeJn\PIeJnnCllV IlJ~~II~H\PIeJUYlq1Hl1fllJ VI.ft'. 2553 (1~lfleJU 

,.,,., 	 a!, ~ .c9 .a. d" 1 
IlJ1l1VU Yl.ft'. 2554 hlV1'11'U6lJCl'i1Vl\PI6U\PI~llfllfl6UlJfl'lHllJ Yl.ft'. 2544 (1~I\PIeJlJllJEl1VU Yl.ft'. 2553 lUmJeIl,lCl U 

". ~a 	 ~". .d~.d;d
m'iff'i1~lltJtJ\)10eJ~YlV1fl'lru IlJ6a = 0.271 Y = 0.013110:; b = 0.000 LMfll MSE =316.561 'If~IUUfll'Ml1l1~\PI 

1\0:; MAPE=7.341 

~nm~ 1 filU'i:;lJlru'UeJ~mllJlIU'i~U'UeJ~q~f)1Cl\l1nlheJ~lUI\PIeJ{ (§,) 

t -11 -10 -9 -8 -7 -6 

8. 0.953 0.928 1.097 0.878 0 ,991 0.824 

t -5 -4 -3 -2 -I 0 

8, 0.827 1.020 1.156 1.257 0 .955 
-- ­

1.115 

lJi:lftl:~llnJl't1vi6V1l! 
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I'"' ~ lid 11 /'!i ~ 
I;:: , !'~ .Ji\ II'V~! ifJVJ 1\ ~l' rlfii\(l 

j 

[ 

I;::'\ Ijl~r-;"I0: vJ ~, J' 1. ~{I~ k 1 

100 'J .~l 
1 10 20 30 40 50 60 70 80 90 100 

il1l'1~ 1 fl'ilvl!lft'~~Ill.n lWmJ()'Hl\ifl'HJllm 

200 

100 

o 

100 - ____ ____- ________- ____- __- ____- ________- ___~L~__ ~~~ ~ 

~~~~~~~~~~~~~~~~~~~% 
%~%%~~~~~~~~~~~%~~~~ 

il1l'1~ 2 fl'ilvl'Utl'lff"nm,t11itll'ViUUtlUlll'l1 

40 ~-------------------------------, 
std. Dev =-:: 18.14 

Moit4lln .,. -1.3 

N - 100.00 

30 

20 

10 

=--= r==:=J 
-50.0 -30.0 -10.0 10.0 30.0 50.0 70.0 '90.0 

-40.0 -20.0 0.0 20.0 40.0 60.0 80.0 100.0 

o ~ 

.fl1'W~ 3 ~(1'l~llfl'ilJ'IJ()'lrilumtitl 
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1300 
1, 

1250 
I 

1200 

150 

100 

"Viutus' l\ltthod Plot fol· Flt.<h Olchids E:\.-l'od 
Multiplicative Method 

Variable 
______ A ctu a I-- Fits

• Foree asts 

-A ­ 9~.o% PI 

Smoothing Constants 

Alph .. (level) 02594 
Gaimm.a (trend) 0.0138 
Oelt.. (seasonal) 0.0000 

Accuracy Measures 
MAPE 7.273 
MAD 13.085 
MSD 324.~25N.~ ~ 

I,· 

./ 
.------r 

11 22 33 44 55 66 77 88 99 110 

=-===~~=~~~=~~.~

illl1~ 4 fl'ilvllUj V1JlViVm:;l111'lfi lllj '1 ll,,::;fiwwlmru'UeJ'l'li'eJl;!,,~li''YI~HH)1JfllllJll~lJih 

Vll'JH~ 2 'IJ"filf1l1ci'leJeJfwleJflfl""vl~ 11,,::;filYWlmrui'lII~I~eJU 
YH1"Ulli'llJ 'Vu\'. 2552 [i'lI~eJlJllJEJ1VlJ 'VU1. 2553 

,tiauiiJ 
, , 

\l~fll f1l~jHaanVla fl 

flA',I'J',r (tllU1Jnl~a~U) 

, , 
"",'''' , 

fll YUl 1 fl'H\l'ill fl1li1 UIVl a 1 

(A'nnJll1~a~u) 

Vi.fl.-52 205.200 198.677 

il.I'J.-S2 179.500 165.682 

fl.fl.-52 165.700 179.594 

il'.fl.-52 224.800 208.371 

fl.I'J.-52 214.000 235.130 

VI.f1.-52 245.900 261.792 

Vi.I'J.-52 188.000 199.297 

1i.f1.-52 192.800 233.758 

lJ.f1.-53 184.200 193.759 

fl.Vi.-53 183.800 195.883 

.. 
lJ.f1.-53 202.700 225.812 

IlJ.I'J.-53 144.600 187.020 
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Am~~ 3 Al'I'iUlfmUljOfhonri 'HH)OYlVOOftltJ1,jI~e)ln~q},JfmllJ 
vue 2553 O~I~eJ'I.UlJlllUlJ vur. 2554 

ltiallliJ 

'rUt-53 

n,£I,-53 

0.fl,-53 

a,fl,-53 

0.£1,-53 

A.fl,-53 

'11.£1.-53 

li.fl.-53 

lJ.fl.-54 

0.'11.-54 

a 
lJ.fl.-54 

IlJ.tJ .-54 

fllVUJl fl'Hum oifiilllAv{ (al llUl't1viaAll) 

189.302 

158.792 

168.891 

199.614 

220.702 

246.597 

187.790 

217. 108 

182.434 

184.233 

211.453 

172.674 

tqtl!!t:I~o;hh1£J~m 

V ~ V ='1 ""'I clj." ~ ~ 1 V ~ ".. ='1 '" 4 "". ~ OolU LlJlUllQ.,ffl11fl'i1lJ'VI 'VIUllJ'U~ff~vClOClllYlU 1 "eJ~ ofl fHnu LlJ\l~lu'U'Vi'lllfl'.ilJ5!fl\)'VIfflflt\l'\JCl~ 

lh::l'r1ft ~ ffllJ l'H1V1 l'ilU11l1~'Uei'U ~UIi~~"V~Ul'U l'U 1 ~fl VO 1~lh::~ui~li lJfl~Ufll1 ri ~ClClfl ~~J'U lJoA lfll'i 

ri ~ vvflflv flm\' ltJ1,j~~uril'U 'chflty~ Vfll1111l~'U~1111;;llh::l'r1ft l'U fll'i 11lUft f~ifH1ll fll'i'VI1~ffO~l~v'ViUlfl'i ru 

~ v • 

1J0A1fll'l ri ~v Cl flYlCl flflftlU 1ulIulJ'.i lUl~v'U ~lulll'IJ Cl ~ 1 'Ul" V { 'li~llilJ 1::rllli rUon 'Vi Ulfl'i ru'l:: U:: ff'U 1'U 'Ii'U" a II 

fll'l"'llUffaUUUU U10 cHfll'.il'lUlfll ru1ll "v~llllfl v{ 'Vi U'), ffllJ n (1 ClTI U 1 UlJOA 1on ri ~ VCl flfl a fl flftlU 1 U'11l 

lJlOOllfelUft:: 90 (MAPE = 7.273) lYlUfll'l'ViUlfl'irulJftAlf1l'l ri ~ClClflYlCl fl OftluLlulYlU'i1lJ~ 11lUlJoA llJlflflll 

1.1 ftA 101') ri ~eJ eJ fl YlCl fl 0 ft llJ1U'~ul1'111~ lV11J~l~OUeJU 'U eJ fl 1l1flif1'UflCl'U l1'1tJ'lJCl~~Clfll'.i1ijtJrr~ 1 ll'ViUlfl'HU l,j ClA 1fl n 

, " 'I J:'Gt I 4!1 d c!I & <I I 

L1'~veJOflvflflCll(J lJ L'U'lfl~lflCl'UVHllJfllftlJ 'Vi.ft. 2553 (1~lflCllHlJmu'U 'Vi.fI. 2554 'li~\llfl~Clfll'l'Vi1J10HU 'ViUl1 

" V ~ V ~ a 1V ~ ,J 4 1 ~ Va q

lJftfllf1l'lL1'~ClClflYlaOOCllU LlJ"Cl~ L'VIUlJll'Ul 'UlJl'VilJ'cJ'~"'Ulllf1lfllJ YlU\l:: LYllJf1l'lflfl"llJUCl::m1\lL1'ClU~ftfll'.i 

vtUlf1'l wflf~if~ a 'IlJ llCl::\l10 fll'lliju~ 1~iJnlu~flll I~Cl'U ~Jjl,jOA lfll'.i ri ~Cl Cl Oflv 0 Oftl U1U'lJlfl~'c!fl fia I~Cl 'U 

~ftlftlJ 115Cl1u~h~I~Cl'Uti'UUlU'UO~l~V'U ll'U n1lJ 
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I. "ff1'l11 Ufl 11 11l Ufl1 ~11'W1el11l1l:::U

(I 

1Ll UUIl1(lel~ellH'lJ1lJlh'h.lfll1 VW1fl'itlU.!Clmfll'i "ff-lcHlmHlflflCllV lJ 

'lJtl-l1vwnhl 

2. -ff1'l11Ufl 11 ~fl fl 1fl f~~el 'I ui 1.1 el 1.11fl Ol l~el i 111${vw flU ~mJ 1~ Wfll1lJ Ll1i1.1~llJ1fl~U m 1 i <U\ll1.1l1.1 

v .d c% I ",.. cl Q.I tI vv d a 
'If ell;! CI el '4 fl'i lJn (l1 VllJ 1fl 'If 1.1 l'llU h'lfel IJ CI el '4 fl'i lJnmlUU 11V"ffU ~ 1\1 Ul11.1 fl 11 i'lf'lf el IJCltl'4 fl'i lJ n CI IIU m 1m~el1.1 

" " ~wti1.1 flnffflfJ1flf~il 

" '"WntT116H6-3 

tI 	 " II • .Q"'" 'j/ fI' Vi a
fl'i:::'Vln-llflfl~'ilm:::"ffltflHU. (2552). 'Utll;jtlfll'ifllUtl::m'l1.Y·ltHlfl ("ffOVlfll'im), (mlu ClU). (el1-lIlJel 4 fl'ifl!]lf1lJ 

2553). 1l1fl http://www.moac.go.thlcover/royalrain52/ 

.. 
man 'Vlel-l ~ ~ ~ 'Vi ~ rY. (2549). ft fllJ1 fll'i 't'W1 fl"iohlfl HlJ ~~ fl1 uvl ~Ul~Hll iiel 1 ~ 1Jl, flUl:::ll'f'ifl!f11"ff~'i 

lJ1t11Vl U1ftm;U-l i mi. 

v CI. ", 	 '0 Q.I eo. tin I ~ 
lJflfll UlJUlJ'W'Vl'i. (2549) . Cl'4fl'ilJl1t1l1ltl::fll'iVl£/lfl'iUl, fl~-ll'VlVl"'l : "ffl1.1fl'VilJ'Viu'i::fl1VVl1fl. 89 - 126 . 

• nq'Vli Vl1tU'lIf)1l iflfl'CI flCl . (2550). VlUl fl'i ruu11J11l1~U-1U'Ufl-l\1.:lltrVlltUCl-lfl1Uvi'lUlii'IJeJ.:nHlflcU-I\lUnU~ lii 

UUflf.Y1UU'i::fleJU (Decomposition method) Utl::lii'UCl-llUIVICl-l (Winter's method),11'i"ff1'il'l11fll'i 
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1ia 24.2.1 m'l'\,hL,,"a~liI\l1";~tI't"rh..J'l::~3J'l::~'lJ~n~ij\l1";~tI"1T1H~3J (full paper) 1.h1nn'l" Proceeding 'ila\lm'll.h::~3J 'lJ'YI~113JliI:: 2,000.- 'lJ1'Y1
• OJ. 

= 

.. 
'Y1 

2 

3 

4 

5 

-;;;r ~_ ..... A_ 
"llEl~J'ilti I mlllJ'ilti 

'IJ 'IJ 

~ ~ 

W1'U.'U.'Y1 'VIalJa'~ LLliI::'Il'U.'Il'HIl.• 
'Y1El-il'U.lii1 

~ A 

'U.11'U.'U.'Y1 'VI El1la'<n LLiiI::lJ1WiI1• 
'VI-iI';~1ry1Ci1'U.l 

d 
"llEl~iil-ill'U. 

m~1Lml::~i1'il~t1~3jf..liil~Elm~L~ElniframLLvJLYla 

iiI~mlllell'U.l'U.L'lJ~e31Ll1 ElL~ El-il~-iI'VI1~11"ll1J'1 
q 

i1'il~t1~1'U.~~::a'lJnl~Ci1li11~~3jf..llil~anl~~~ff'U.l'il 

<REl ~'U.~1 LLiil::1J7n1~'lJ El-il~1J71ml mrn~n,!;-1 LLa'-iI 
'IJ 

.I~'" ~ .I~'" ~ 
'YI El-il'l!L lJ El1L'l!UL~ El~LLiil::l11rn'l!LlJEl1L'l!ULCil El1 L'U. 

'IJ 'IJ 
o A..._ 

L'lJCi1EllLl1ElLlJEl-il 'il-il'VI1<n1::tI1)-iI 

Ul1UUrl v\Elll~<n LLiiI::11t1'Y11l Iil'il~mi1UU1::~1l'Yl1-i1n11Ciliill~~~-iI~iil~Eln11• • 
LL~U7-i111n'il 1J7111f1 KFC Vl7El McDonald 'lJEl-ilUn~n,!;-1• 

lJ'VI11'Y1£J1~t1;;;iiI~lm 1mJ1L"lJCilffl~GrnL'YIf'lLVI'1ITI.J1 
q 

LL 'VI ~-ilL~ tILLVli~iil-ill'U.1~£.I 1'U. I L~El'U. I tJ 
'" .'YI'U.1LGrna 

f..IiiI-illm~t1 

n111h::"lllJ1"ll1n11lJEl. mn~1~t1 17-19 VI.t1. 53 
• 'IJ 

~ '" 
m-il'Y1 3 (2553) 

m~~~::'1I1l1'1I1m~ lJa. mn'1l1~t1 17-19 VI.t1. 53 
• 'IJ 

~ ... 
m-il'YI 3 (2553) 

n11U1::"ll1l1"ll1n111lEl . mn~1~t1 17-19 VI.t1. 53 
q 'IJ 

~ ... 
m-il'Y1 3 (2553) 

W1UUrl 'VIElll~~ LLiil:: Ell1t11 I il\l~mhuu1::R1l'Yl1-i1n11Cj)~I~~ii~iilCilEln11L~Eln1i In11U1::"ll1l1"ll1n111lEl. mn<il1-;lt! I 17-19 VI.t! . 53 
q • 'IJ 

'lJ'il1n'ilL'il7qj 
Co.clA _ A .., ... d 

mn11f1ii1'U.f1Ll"llm11l1n'!;-lf..11'V1Ul'lJEl-ilUnf'ln,!;-1 
~ ..: 

m-il'YI 3 (2553) 

lJ'VI11mJ1~t1;;;iiI~lm 1mJ1L"lJ'1lffl~GrnL'YIf'lLVI'1I~U-:S 
q 

W1um1 v\Elll~~ LLiiI::LU~1"llUn Iil'il~t!~lUU1::~1l'Yl1-i1n11Cj)1iIl~~~-iI~. 1iI~Eln11 
111'!;-rnl-i1~ ~~~uh<RElfl~1lf1ULL~ Cj) "lJEl-ilirn~n,!;-11·llU.J 

n11U1::"ll1l1"ll1n111lEl . mnCj)1~t1 I 17-19 VI.tI. 53 
q 'IJ 

::. ... 
Ole; ,W) ~ .(2553-) 

m ..l1'Y1 £J1 ~tI;;;iiI~lm 1'Y1£J1 L'lJ'1lffl~a''U.L 'YIf'1LVI'1I~U-:S 
q 

mJ1t1Liil'lJ -;)1'U.l'U.L~'U. 
'" ~dA .. 

VI 'U.l'Y1~VlllVl (1J1'Y1) 

216 - 224 2,000 

242 - 250 2,000 

251 - 258 2,000 

259 - 266 2,000 

267 - 275 2,000 



-:;r 
'Yl 

""'~... ...., -­"1l'ElWJ"ilrJ I ~713Jl"ilrJ 
" " 

7 
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'VI1I1tJLGl'lJ 
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(lJ1'Yl) 

6 WlUUri 'VI tJ3JR@1 LLGl::7"1l'@1:: iJ"ilirJH1U~R3J'Yl1\1 n17C1l Gl1@1Yl H\I ~"'~ tJ n17L t:iEln • 
C1l::L~£mU"1l' ~1J1J~n17ff1.h'lJ€l\l~1J11.nTl1uL'lJ'1lm~L'Yl~3J'VI1Um. ". 

n171.h::"1l'3J1"1l'1n17 3JtJ. mnC1l1irJ. " 
::'..1 

m\l'Yl 3 (2553) 

I 17-19 ~.rJ. 53 276 - 281 2,000 

7 WlUuri 'VI tJ1J~@1 LLGl::Lnl'f~Unf I ~1U1.h::ff1J'Y11\1n17@1Gl1'1l~~\I~Glc;\€ln17L~tJnhi' 
1i€l'Yl71 rJ flU'YltJ\l7U~nrn'lJ tJ\I~1J~111T11UL'lJ'1l~1Lll tJY;l~U

" " 
-;l\l'VI1'1lU7::"il11Jf1TITUTI 

n17U7::"1l'3Jl"1l'1n17 1JtJ. mn@11i£J. " 
::. ..I 

m\l'Yl 3 (2553) 

I 17-19 ~.rJ . 53 338 - 346 2,000 

8 WlUUri 'VItJ1JR@1 LL"'::"il'l'l13J11'f I 8'Yl~Gl'lJEl\lhJ1!!-rn11u~C1lrJR17 Cheeze .y;ii~Gl'1itJ
.. .. 

LLR\lQ1£J n17i@1 ~1"il:BtJ ffu~hlJ tJ\lUn~n1!!-1 T1 rn::1'YlrJ1 n17 

i'1ln11 3J'VI11'Yl£J1~£J~~u1m 

I nTnh::"1l'3J1"1l'1n17 1JtJ. mn@11,)rJ 
.. '\J 

~ . 
T1~\lYi 3 (2553) 

I 17-19 ~.rJ. 53 347 - 354 2,000 

_ .... 
713J (1J1'Yl) 'V\u\I'V\1Ju'V\n~U1J1mnu 

d-,d 
16,000 

'VI1X1 517 


