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Z 2 B 1drP(#w

“1drP(#w”}La@F1drPD8}=,(#M"%d?TXi}VF/=y5 (ARIMA) #MM`d

? ARIMA(r*;/}#M)#M,"zI$b5#C}L|,D(R(#wIT/*;vr`vrd?rP

j6M@FnQbO ARIMA r8}=,(#M,rxM;X(}44Ti4j6J1D#MK#mb,IT

8((FD ARIMA #Mr8}=,(#M#

>}# Y(zGz7-m,:p$b 100 V@"z7P?;Vz7DBvBD%;z[nMUk,+GzT

(#1drPV*.uY#yP 100 Vz7D%;z[nDz7}]<f"Z;v Excel gSmqP#Z IBM®

SPSS® Statistics Pr*gSmqs,z9C(R(#wjkK44;vBD$b#(R(#wa*?;Vz7
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X Excel P#

3F# bOEHH?:=H R ="R = (R 2)"y=ysn (RMSE)"=yxTsn (MAE)"=yxTsn
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2. Z“d?”!n(O,!q;vr`v*(#Drd?#

3. S“=(”B-rP,!q;V(#=(#g{*T/(#,k#t(R(#wD1!=(#by+wC(

R(#w4*?vrd?7(nQbO#M#

*zI$b,k4PTBYw:

4. %w!n!n(#

5. 8($bZ#b+zI;v|($bM[l5D<m#
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v !q;vr`vTd?#Td?D&m=(kXiVvP$bd?D&m=(.V`F,+Td?GI!

D#|GIT|,Z ARIMA #MP,+;\|,Z8}=,(#MP#g{z8((R(#ww*(#=

("|(Td?,r+;<G ARIMA #M#
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v T XML q=#f@FD#M# Q#f#MI&CZB}]r^)D}],TcZ;XB9(#MDiv
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v *T(eD ARIMA #MPDTd?8(*;/}#

v tCT/lbk:5D&\#
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?xl,rKakT>D5;,#TZx(Drd?,f}D@FZGSCd?P{%8(@FZD*<ra

x1"zDNN,x1'5.s#BDZd#
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*(R(#w8(!n

(R(#wa)CZ<x8!#M/"8(k:5D&m=(T0|(B~d?ZZD!n#

#M!qMB~5w

9C“#M”!n(,IT8((R(#wIT&mD#M`M"8(B~d?#

#M`M# IC!nP:

v yP#M# (R(#wH<G ARIMA #M2<G8}=,(#M#

v vÏÞ8}=,(#M# (R(#wv<G8}=,(#M#

v v^ ARIMA #M# (R(#wv<G ARIMA #M#

(R(#w<G>ZT#M# ;PZ*n/}]/(eK\ZT1EtCK!n#!q(!P)K!n1,(

R(#wH<G>ZT#M,V<GG>ZT#M#g{4!qK!n,r(R(#wv<GG>ZT#M#

10\ZT# 8>10*n/}]/(eD\ZT(g{P)#10\ZTT{}N=xv,}g,12 m>

jH\ZT,?vv8zm;vB]#g{P4hC\ZT,rT>5^#>ZT#M*s_P\ZT#zI

TS“(eUZ”T0rPhC\ZT#

B~# !q*S*B~d?DNNTd?#TZB~d?,5* 1 Dv88>`@rP+\CB~0lD1

d#1 TbD58>^0l#

9C(R(#w&mk:5

9C“k:5”!n(,IT!qT/lbk:5T0*lbDk:5D`M#

T/lbk:5# 1!ivB,;T/lbk:5#!q(!P)K!nI4PT/lbk:5DYw,"I

!qTB;Vr`Vk:5`M:

v S(

v F;.=

v 4BD

v 21D

v >ZTISD

v V?wF

v ISD^9

kND Z 253DZ 7 B, :k:5`M;wbTq!|`E"#

T(eD8}=,(#M

#M`M# 8}=,(#M 1 V*>ZT#MMG>ZT#M#>ZT#M;PZ*n/}]/(eK\Z1

EIC(kN{BDD“10\ZT”)#

v r% (Simple). K#MJCZ;PwFr>ZTDrP#d(;D=,N}G.=#r%8}=,(k ARIMA

#M+*`F,|,cWTXi";WnV";WF/=y5,"R;P#}#

1. Gardner, E. S. 1985. Exponential smoothing: The state of the art. Journal of Forecasting, 4, 1-28.
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v Holt _TwF (Holt’s linear trend). C#MJCZ_P_TwF";P>ZTDrP#d=,N}G.=M

wF,;\`%.dD5D<x#Holt #MH Brown #M|(C,+ZFcsrP1*(D1d|$#Holt

8}=,(k ARIMA #M+*`F,|,cWTXi"~WnVT0~WF/=y5#

v Brown _TwF (Brown’s linear trend). C#MJCZ_P_TwF";P>ZTDrP#d=,N}G.

=MwF,"Y(~_H,#rK,Brown #MG Holt #MDX}#Brown 8}=,(k_PcWTXi"

~WnVM~WF/=y5D ARIMA #M+*`F,RF/=y5Z~WD5}HZZ;WD5}~V.

;D==#

v hawF (Damped trend). K#MJCZ_P_TwFDrP,RC_TwF}p%{'"R;P>ZT#

d=,N}G.="wFMhawF#ha8}=,(k_P;WTXi";WnVM~WF/=y5D

ARIMA #M+*`F#

v r%>ZT (Simple seasonal). K#MJCZ;PwF"R>ZT0lf1dd/#Vc(DrP#d=,N

}G.=M>Z#r%>ZT8}=,(k ARIMA #M+*`F,|,cWTXi";WnV";W>Z

TnVM;W"p WM p + 1 WF/=y5,dP p G>ZTxdPD\Z}(TZB}],p = 12)#

v Winters IST (Winters’ additive). K#MJCZ_P_TwFM;@5ZrP.=D>ZT'&DrP#d

=,N}G.="wFM>Z#Winters ISD8}=,(k ARIMA #M+*`F,|,cWTXi";

WnV";W>ZTnVM p +1 WF/=y5,dP p G>ZTxdPD\Z}(TZB}],p = 12)#

v Winters `KT (Winters’ multiplicative). K#MJCZ_P_TwFM@5ZrP.=D>ZT'&DrP#

d=,N}G.="wFM>Z#Winters DIK8}=,(kNN ARIMA #M<;`F#

10\ZT# 8>10*n/}]/(eD\ZT(g{P)#10\ZTT{}N=xv,}g,12 m>

jH\ZT,?vv8zm;vB]#g{P4hC\ZT,rT>5^#>ZT#M*s_P\ZT#zI

TS“(eUZ”T0rPhC\ZT#

rd?*;# IT8(Z(#.0T?vrd?4PD*;#

v ^# ;P4P*;#

v ==y# ==y*;#

v T;T}# T;T}*;#

T(eD ARIMA #M
9C1drP(#w,IT9((FDG\ZTr\ZT ARIMA(TXi/IF/=y5)#M,2F* Box-

Jenkins 2#M - xr;xL($bd?/yI#zIT*NbryP$bd?(e*;/},8(T/lbk

:5r8(;i7PDk:5#

v “d?”!n(O8(DyPTd?($bd?)<T=|(ZC#MP#bck9C(R(#w`4;9C

(R(#w1,;PZTd?krd?.d_P3FTxX51Ea|(Td?#

T(eD ARIMA #MD#Mf6
“#M”!n(CZ8((FD ARIMA #MDa9#

ARIMA W}# Z“a9”xqD`&%*qP,dk#MDwv ARIMA IVD5#yP5<Xk*G:{}#

TZTXiMF/=y5IV,C5m>nsW##MP+|,yP}DOMW#}g,g{8( 2,r#M

|(W} 2 M 1#;PZ*n/}]/(eK\ZT1,EatC“>ZT”PPDwv%*q(kN{BfD

“10\ZT”)#

2. Box, G. E. P., G. M. Jenkins, and G. C. Reinsel. 1994. Time series analysis: Forecasting and control, 3rd ed. Englewood Cliffs, N.J.:

Prentice Hall.
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v TXi (p)# #MPDTXiW}#TXiW8(*9CrPPT0DD)54$b105#}g,TXi

W* 2 1,8(rPP}%=v1ND5CZ$b105#

v nV (d)# 8(Z@F#M.0&CZrPDnVDW#ZvVwF(_PwFDrP(#G;HrP,x

ARIMA (#Y(dH()1h*nV,"+dCZ%}d0l#nVDWkrPwFH`T&,;WnV<

B_TwF,~WnV<B~NwF,HH#

v F/=y5 (q). #MPDF/=y5DW}#F/=y5DW8(gN9CH05DrP=y}D+n4$

b105#}g,g{F/=y5DW* 1 M 2,r8(Z$brPD1051+<GO=v1ND?v1

NPDrPD=y5D+n#

>ZTW# >ZTTXiIV"F/=y5IVMnVIVkdG>ZTT&IVpE`,DwC#+TZ>

ZTDW,10rP5\T0DrP5D0l,rP5.ddt;vr`v>ZT\Z#}g,TZB}]

(>ZT\Z* 12),>ZT 1 Wm>10rP5\T10\Zp 12 v\Z.0DrP5D0l#rK,

TZB}],8(>ZT 1 WH,Z8(G>ZT 12 W#

10\ZT# 8>10*n/}]/(eD\ZT(g{P)#10\ZTT{}N=xv,}g,12 m>

jH\ZT,?vv8zm;vB]#g{P4hC\ZT,rT>5^#>ZT#M*s_P\ZT#zI

TS“(eUZ”T0rPhC\ZT#

rd?*;# IT8(Z(#.0T?vrd?4PD*;#

v ^# ;P4P*;#

v ==y# ==y*;#

v T;T}# T;T}*;#

Z#MP|,#}# }Gz7(\=y5rP5* 0,qr|,#}Gj<=(#1&CnV1,(i;|,

#}#

T(eD ARIMA #MPD*;/}
9C“*;/}”!n((;PZ8(KTd?1ET>),IT*“d?”!n(O8(DNbryPTd?(

e*;/}#*;/}ICZ8(gN9CTd?($bd?)D}%54$b`@rPD445#

*;/}DW}# Z“a9”xqD`&%*qP,dk*;/}DwvIVD5#yP5<Xk*G:{}#

TZVSMV8IV,C5zmnsW##MP+|,yP}DOMW#Kb,0 W<U|(ZVSIVP#

}g,g{z8( 2 w*VS,r#Ma|(W} 2"1 M 0#g{8( 3 w*V8,r#Ma|(W} 3"2

M 1#;PZ*n/}]/(eK\Z1,“>ZT”PPDwv%*qEatC(kN{BfD“10\ZT

”)#

v VS# *;/}DVSDW#8(y!@"($b)rPDD)T0D5ICZ$b`@rPD105#}

g,VSDW* 1 1,8(@"rP}%;v1dND5(T0@"rPD105)CZ$b?v`@rP

D105#

v V8# *;/}DV8DW#8(gN9Cy!@"($b)rPDT05DrP=y}+n4$b`@r

PD105#}g,V8DW* 1 1,8(Z$b?v`@rPD1051<G@"rP}%;v1dND

=y5+n#

v nV# 8(Z@F#M.0&CZy!@"($b)rPDnVDW}#fZwF1Xk9CnV4%}d

'{#

>ZTW# >ZTVS"V8MnVIVkdG>ZTT&IVpE`,DwC#+TZ>ZTDW,10r

P5\T0DrP5D0l,rP5.ddt;vr`v>ZT\Z#}g,TZB}](>ZT\Z* 12),

>ZT 1 Wm>10rP5\T10\Zp 12 v\Z.0DrP5D0l#rK,TZB}],8(>ZT

1 WH,Z8(G>ZT 12 W#
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10\ZT# 8>10*n/}]/(eD\ZT(g{P)#10\ZTT{}N=xv,}g,12 m>

jH\ZT,?vv8zm;vB]#g{P4hC\ZT,rT>5^#>ZT#M*s_P\ZT#zI

TS“(eUZ”T0rPhC\ZT#

SY# hCSYa<B8(Dxdv}SYTd?D0l#}g,g{SYhC* 5,r1d t DTd?D5

Zev\Z}% (t + 5) .0;a0l$b#

*;# *;iTd?8(*;/}2|(Zb)d?O4PI!D*;#

v ^# ;P4P*;#

v ==y# ==y*;#

v T;T}# T;T}*;#

T(eD ARIMA #MPDk:5
“k:5”!n(a)KTB!n4&mk:53:T/lbk:5"8(X(cw*k:5r_;lbk:5

r;*d(##

;lbk:5r*d(## 1!ivB,;lbk:5,2;*d(##!qK!nI{CNNlbk:5r

*d(#D&\#

T/lbk:5# !qK!nI4PT/lbk:5DYw,"I!qTB;Vr`Vk:5`M:

v S(

v F;.=

v 4BD

v 21D

v >ZTISD

v V?wF

v ISD^9

kND Z 253DZ 7 B, :k:5`M;wbTq!|`E"#

+X(1dcw*k:54(## !qK!nI8(X(D1dcw*k:5#?vk:5Z“k:5(e”x

qP<%@D;P#Zx(PP*yP%*qdk5#

v `M# k:5`M#'VD`MP:ST(1!)".=F;"|B"21"\ZTSTrV?wF#

" 1:g{;P*n/}]0(eUZf6,G4“k:5(e”xq+;T>;P[l5#*8(k:5,kd

k`Xv8DPE(k}]`-wPT>D`,)#

" 2:“k:5(e”xqPD\ZP(gfZ)8n/}]/P CYCLE_ d?D5#

dv

ICdv|(%v#MDa{T0gyP#MFcvDa{#%v#MDa{IT^F*yZC'X(j<D

nQrnnbO#MD/O#

3. Pena, D., G. C. Tiao, and R. S. Tsay, eds. 2001. A course in time series analysis. New York: John Wiley and Sons.
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3FM$bm

“3F”!n(a)T>(#a{DmD!n#

4#MT>bOb?"Ljung-Box 3FMk:5v}# !q(!P)K!nIT>|,?v@F#MDy!

bOb?"Ljung-Box 5T0k:5}?Dm#

bOb?# zIT+TB;nr`nIk|,?v@F#MDbOb?DmP:

v L(D R =

v R =

v y=ysn

v =yxTsnYVH

v =yxTsn

v nsxTsnYVH

v nsxTsn

v j</D BIC

kND Z 233DZ 6 B, :bOEHb?;wbTq!|`E"#

HO#MD3F# bi!nXFgNT>|,gyP@F#MFcvD3FE"Dm#?v!nVpzI%@

Dm#IT!qTB!nPD;vr`v:

v bOEH# L(D R ="R ="y=ysn"=yxTsnYVH"=yxTsn"nsxTsnYVH"

nsxTsnT0j</D BIC <rDc\3FMYV;}m#

v PnT`X/} (ACF)# yP@F#MPPnDT`Xc\3FMYV;m#

v Pn?VT`X/} (PACF)# yP@F#MPPnD?VT`Xc\3FMYV;m#

vp#MD3F# bi!nXFgNT>|,?v@F#MDj8E"Dm#?v!nVpzI%@Dm#I

T!qTB!nPD;vr`v:

v N}@F# T>?v@F#MDN}@F5Dm#*8}=,(M ARIMA #MT>;,Dm#g{fZ

k:5,r|GDN}@F52+Z%@DmPT>#

v PnT`X/} (ACF)# 4?v@F#MDSYT>PnT`Xm#Cm|,T`XDCExd#

v Pn?VT`X/} (PACF)# 4?v@F#MDSYT>Pn?VT`Xm#Cm|,?VT`XDCE

xd#

T>$b5# T>?v@F#MD#M$bMCExdDm#$bZZ“!n”!n(PhC#

<

“<”!n(a)T>(#a{D<D!n#

#MHO<

bi!nXFgNT>|,gyP@F#MFcvD3FE"D<#?v!nVpzI%@D<#IT!qT

B!nPD;vr`v:

v L(D R =

v R =

v y=ysn

v =yxTsnYVH

Z 2 B 1drP(#w 9



v =yxTsn

v nsxTsnYVH

v nsxTsn(X)

v j</D BIC

v PnT`X/} (ACF)

v Pn?VT`X/} (PACF)

kND Z 233DZ 6 B, :bOEHb?;wbTq!|`E"#

%v#M<

rP# !q(!P)K!nIq!?v@F#MD$b5<#IT!qZ<P|,TB;nr`n:

v [l5# `@rPD[l5#

v $b5# $bZD#M$b5#

v bO5# @FZD#M$b5#

v $b5DCExd# $bZDCExd#

v bO5DCExd# @FZDCExd#

PnT`X/} (ACF)# T>?v@F#MDPnT`X<#

Pn?VT`X/} (PACF)# T>?v@F#MDPn?VT`X<#

+dv^F*nQrnnbO#M

“dv}Kw”!n(a)D!nICZ+mqdvM<Ndv^F*@F#MS/#IT!qy]a)DbO

j<+dv^F*nQM/rnnbO#M#1!ivB,dvP|(yP@F#M#

nQbO#M# !q(!P)K!n+ZdvP|,nQbO#M#!qbOEHb?"8(*|,D#M}#

!qK!n;A-,1!qnnbO#M#g{,1!q=_,rdv+InnbO#MMnQbO#Mi

I#

v #MDL(}?# 8(* n vnQbO#MT>a{#g{C}?,}@F#MD}?,rT>yP#M#

v <#M\}DYVH# 8(*dbOEH5ZyP@F#MD0 n vYVH6'ZD#MT>a{#

nnbO#M# !q(!P)K!n+ZdvP|,nnbO#M#!qbOEHb?"8(*|,D#M}#

!qK!n;A-,1!qnQbO#M#g{,1!q=_,dv+InQbO#MMnnbO#MiI#

v #MDL(}?# 8(* n vnnbO#MT>a{#g{C}?,}@F#MD}?,rT>yP#M#

v <#M\}DYVH# 8(*dbOEH5ZyP@F#MDs n vYVH6'ZD#MT>a{#

bOEH# !qCZ}K#MDbOEHb?#1!5*L(D R =#

#f#M$bM#Mf6

9C“#f”!n(IT+#M$bmf*n/}]/PDBd?,2IT+#Mf6T XML q=#f=b?

D~P#

#fd?# IT+#M$b"CExdMPnmf*n/}]/PDBd?#?v`@rP<ax4dT:D

;iBd?,?vBd?<|,@FZM$bZD5#g{$bZ,vKC`@d?rPD$H,rvSBv

8#!P?;nyX*D“#f”4!rIT!q#fBd?#1!ivB;#fBd?#
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v $b5# #M$b5#

v CExdDB^# $b5DCExdB^#

v CExdDO^# $b5DCExdO^#

v kyP5# #MPn#g{4PKrd?*;(}gT;T}),r**;sDrPDPn#

v d?{D0:# 8(*CZBd?{FD0:r#t1!D0:#d?{I0:"X*rd?D{FM#

Mj6iI#h*1IT)9d?{T\bd?|{e;#0:Xk{OP'd?{Ffr#

<v#MD~# yP@F#MD#Mf6<+T XML q=<v=8(DD~P#Q#fD#M#

v XML D~# T XML D~#fD#Mf6ICZ IBM SPSS &CLr#

v PMML D~# T PMML `]D XML D~#fD#Mf6ICZ PMML `]D&CLr,|, IBM

SPSS &CLr#

!n

“!n”!n(ICZhC$bZ"8(1'5D&m=("hCCExdmH"8(#Mj6DT(e0:"

hC*T`XT>DSYv}#

$bZ# $bZ<UT@FZ(CZ7(#MD;iv8)axsDZ;vv8*<,=n/}]/PDns

;vv8rC'8(DUZax#1!ivB,@FZDaxGn/}]/PDns;vv8,+ITZTB

;C|D|: !qv8T0rPDyZ1drv86'#

v @FZax.sDZ;vv8=n/}]/ZDns;vv8# g{@FZZn/}]/PDns;vv8

.0ax,xzh*1=ns;vv8D$b5,rk!qK!n#K!n(#C4zI#VZD$b,

Tc+#M$bk5J5S/xPHO#

v @FZax.s=8(UZ.dDZ;vv8# !qK!nIT=8($bZDax#K!n(#CZZ5

JrPaxszI$b#Z“UZ”xqP*yP%*qdk5#

g{;P*n/}]/(eUZf6,r“UZ”xq;T>[l5;P#*8($bZDax1d,kdk

`Xv8Z}]`-wPT>DPE#

“UZ”xqPD-7P(g{fZ)Gn/}]/PD CYCLE_ d?D5#

C'1'5# b)!nXFC'1'5D&m#

v S*^'# C'1'51w531'5&m#

v S*P'# C'1'51wP'}]&m#

1'5_T# BPfrJCZZ(#}LZd&m1'5(|(531'5MS*^'DC'1'5):

v #MP|,@FZ"zDrd?fZ1'5Dv8#1'5D_e&m==!vZ@F=(#

v g{Td?Z@FZP1'5,53a"v/f#TZ(R(#w,+Z;9Cd?DivBT|,Td

?D#MxP@F#TZT(e ARIMA,;a@Ff0Td?D#M#

v g{Z$bZZNNTd?P1'5,(#}L+"v/f"xPnsLHD$b#

CExdmH(%)# +*#M$bMPnT`XFcCExd#IT8(!Z 100 DNN}}#1!ivB9

C 95% DCExd#

dvP#Mj6D0:# “d?”!n(O8(D?vrd?<Ix4;v%@D@F#M##M<C(;{F

xp,{FIIT(eD0:M{}s:iI#zITdk0:,2IT#t#MD1!5#

ACF M PACF dvPT>DnsSY}# IThCZT`XM+T`XmM<PT>DnsSY}#

Z 2 B 1drP(#w 11



TSMODEL |nD=S&\
g{+!qZ]3y=o(0Z"`-f.zzD TSMODEL |no(,rzITT(eT:D1drP(##

9C|no(oTIT:

v 8(}]D>ZT\Z(9C AUXILIARY S|nD SEASONLENGTH X|V)#ChCDEH6_Zn/}]

/D10\ZT(g{P)#

v 8(T(e ARIMA M*;/}IVD;,xSY(9C ARIMA M TRANSFERFUNCTION S|n)#}g,

zIT8(T(e ARIMA #MDTXiSYDW}* 1"3 M 6;r*;/}DVSSYW}* 2"5 M

8#

v *%NKPD}]rP(#w}La);iTOD(#fq,}g:(#=("ARIMA W}"Td?HH

(9C MODEL S|n)#

kND|no(N<Tq!j{Do(E"#
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Z 3 B &C1drP#M

“&C1drP#M”}LSb?D~SXVPD1drP#M,"+|G&CZn/}]/#9CK}L,I

TZ;XB("#MDivBqCdB}]r^)}]ICDrPD$b5# #MI 1drP(#w}Lz

I#

>}# Y(zG;RsMc[jDbf-m,z:p\m 5,000 Vz7#zx9C(R(#w4(K;)#

M,C4$b?Vz7Z44}vBDz[iv#zD}]Vb?vB<a9C5Jz[}]xP"B,z#

{9Cb)}]4zI?B|B$b5#(}“&C1drP#M”}L,zIT9C-P#M,;s;hXB

@F#MN}T5wB}]4I5VK$b#

3F# bOEHH?:=H R ="R = (R 2)"y=ysn (RMSE)"=yxTsn (MAE)"=yxTsn

YVH (MAPE)"nsxTsn (MaxAE)"nsxTsnYVH (MaxAPE)"j</ BIC <r#Pn:T`

X/}"+T`X/}"Ljung-Box Q#

<# yP#MD**<:=H R ="R = (R 2)"y=ysn (RMSE)"=yxTsn (MAE)"=yxTs

nYVH (MAPE)"nsxTsn (MaxAE)"nsxTsnYVH (MaxAPE)"j</ BIC <rD1=<;

PnT`XM+T`XDd<#%#Ma{:$b5"bO5"[l5"CExdDO^MB^"PnT`X

M+T`X#

&C1drP#M}]"bBn

}]# Td&C#MDd?(Td?Mrd?)&*}5d?#

Yh# +#M&C=n/}]/Pk#MP8(Dd?,{Dd?#yPK`d?yS*1drP,4?vv

8zm;v1dc,,xDv8.dI#}1dxdVt#

v $b5# *K9CxPT($b)d?D#MzI$b5,n/}]/&|,$bZP+?v8Db)d

?D5#g{XB@F#MN},rTd?;&|,@FZPDNN1'5#

(eUZ

“&C1drP#M”}L*sn/}]/D\ZT(g{P)k*&CD#MD\ZT`%d#g{;G9C

("#M19CD,;}]/(rm|,BD}]r^)D}])xP$b,rhzcKu~#g{n/}]

/;P\ZT,G4I\a+z<==(eUZT0rT4(;v\Z#+G,g{4(#M1;P8(\Z

T,rn/}]/2&C;P\ZT#

&C#M

1. SK%P!q:

Vv > $b > &C#M...

2. dk#MD~DD~f6,r_%w/@"!q#MD~,#MD~(}1drP(#w}L4(#

y]h*,zIT:

v 9Cn/}]/PD}]XB@F#MN}#9CXB@FDN}4($b5#

v #f$b5"CExdMkyPn#

v T XML q=#fXB@FD#M#
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#MN}MJOH?DC&

S#MD~SX# 9CC#MD~PD#MN}(x;XXB@Fb)N})zI$b5#ZdvPT>"C

Z}K#M(nQbOrnnbO)DbOEHb?!T#MD~,43K("(rON|B)?v#M19

CD}]#9CK!n,$b5+;<Gn/}]/Prd?rTd?Dz7}]#g{z#{z7}]0l

$b5,rXk!qy]}]XB@F#Kb,$b52;<G$bZP`@rPD5,+a<G$bZPT

d?D5#g{`@rPD5Q|B,"Rz#{+|G|,Z$b5P,rh*xPXB@F,+@FZw

{*|,b)5#

y]}]XB@F# 9Cn/}]/PD}]XB@F#MN}#XB@F#MN};a0l=#Ma9#}

g,ARIMA(1,0,1) #M+#V-y,+aXB@FTXiN}MF/=y5N}#XB@F;a<BlbBD

k:5#k:5(g{P)+<US#MD~Pq!#

v @FZ# @FZ(eCZXB@F#MN}Dv8/#1!ivB,@FZ|,n/}]/PDyPv8#

*hC@FZ,kZ!qv8T0rP!qyZ1drv86'#y]IC}]D;,,}LP9CD@

FZI\ar#Mxl,rKakT>D5;,#TZx(D#M,f}D@FZGS#MDrd?PE

}8(@FZD*<rax1"zDyP,x1'5.s#BD1N#

$bZ

?v#MD$bZ<US@FZaxsDZ;vv8*<,=n/}]/PDns;vv8rC'8(DUZ

ax#g{;PXB@FN}(bG1!iv),r?v#MD@FZG("(rON|B)#M19CDv

8/#

v @FZax.sDZ;vv8=n/}]/ZDns;vv8# g{@FZZn/}]/PDns;vv

8.0ax,xzh*1=ns;vv8D$b5,rk!qK!n#

v @FZax.s=8(UZ.dDZ;vv8# !qK!nIT=8($bZDax#Z“UZ”xqP*

yP%*qdk5#

g{;P*n/}]/(eUZf6,r“UZ”xq;T>[l5;P#*8($bZDax1d,kdk

`Xv8Z}]`-wPT>DPE#

“UZ”xqPD-7P(g{fZ)Gn/}]/PD CYCLE_ d?D5#

dv

ICdv|(%v#MDa{T0yP#MDa{#%v#MDa{IT^F*yZC'X(j<DnQrn

nbO#MD/O#

3FM$bm

“3F”!n(a)D!nCZT>#MbOH3F"#MN}"T`X/}T0$b5Dm#}GXB@F#

MN}(“#M”!n(ODy]}]XB@F),qr,T>DbOb?5"Ljung-Box 5M#MN}<G#M

D~PD`&5,"43?v#M("(rON|B)19CD}]#<USC#MD~q!k:5E"#

4#MT>bOb?"Ljung-Box 3FMk:5v}# !q(!P)K!nIT>|,?v#MDy!bO

b?"Ljung-Box 5T0k:5v}Dm#

bOb?# zIT+TB;nr`nIk|,?v#MDbOb?DmP:

v L(D R =

v R =

v y=ysn
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v =yxTsnYVH

v =yxTsn

v nsxTsnYVH

v nsxTsn

v j</D BIC

kND Z 233DZ 6 B, :bOEHb?;wbTq!|`E"#

HO#MD3F# bi!nXFgNT>|,yP#MD3FDm#?v!nVpzI%@Dm#IT!qT

B!nPD;vr`v:

v bOEH# L(D R ="R ="y=ysn"=yxTsnYVH"=yxTsn"nsxTsnYVH"

nsxTsnT0j</D BIC <rDc\3FMYV;}m#

v PnT`X/} (ACF)# yP@F#MPPnDT`Xc\3FMYV;m#Km;ZXB@F#MN}1

IC(“#M”!n(ODy]}]XB@F)#

v Pn?VT`X/} (PACF)# yP@F#MPPnD?VT`Xc\3FMYV;m#Km;ZXB@F

#MN}1IC(“#M”!n(ODy]}]XB@F)#

vp#MD3F# bi!nXFgNT>|,?v#MDj8E"Dm#?v!nVpzI%@Dm#IT!

qTB!nPD;vr`v:

v N}@F# T>?v#MDN}@F5Dm#*8}=,(M ARIMA #MT>;,Dm#g{fZk:

5,r|GDN}@F52+Z%@DmPT>#

v PnT`X/} (ACF)# 4?v@F#MDSYT>PnT`Xm#Cm|,T`XDCExd#Km;Z

XB@F#MN}1IC(“#M”!n(ODy]}]XB@F)#

v Pn?VT`X/} (PACF)# 4?v@F#MDSYT>Pn?VT`Xm#Cm|,?VT`XDCE

xd#Km;ZXB@F#MN}1IC(“#M”!n(ODy]}]XB@F)#

T>$b5# T>?v#MD#M$b5MCExdDm#

<

“<”!n(a)D!nICZT>#MbOH3F"T`X/}T0rP5(|($b5)D<#

#MHO<

bi!nXFgNT>|,yP#MD3F5D<#}GXB@F#MN}(“#M”!n(ODy]}]XB

@F),qr,T>D5y*#MD~PD5,"43?v#M("(rON|B)19CD}]#Kb,;

PZXB@F#MN}1T`X<EIC#?v!nVpzI%@D<#IT!qTB!nPD;vr`v:

v L(D R =

v R =

v y=ysn

v =yxTsnYVH

v =yxTsn

v nsxTsnYVH

v nsxTsn

v j</D BIC

v PnT`X/} (ACF)

Z 3 B &C1drP#M 15



v Pn?VT`X/} (PACF)

kND Z 233DZ 6 B, :bOEHb?;wbTq!|`E"#

%v#M<

rP# !q(!P)K!nIq!?v#MD$b5D<#;PZXB@F#MN}1(“#M”!n(ODy

]}]XB@F),[l5"bO5"bO5DCExdT0T`XEIC#IT!qZ<P|,TB;nr

`n:

v [l5# `@rPD[l5#

v $b5# $bZD#M$b5#

v bO5# @FZD#M$b5#

v $b5DCExd# $bZDCExd#

v bO5DCExd# @FZDCExd#

PnT`X/} (ACF)# T>?v@F#MDPnT`X<#

Pn?VT`X/} (PACF)# T>?v@F#MDPn?VT`X<#

+dv^F*nQrnnbO#M

“dv}Kw”!n(a)D!nICZ+mqdvM<mdv^F*#MDS/#IT!qy]a)DbOj

<+dv^F*nQM/rnnbO#M#1!ivB,dvP|,yP#M#}GXB@F#MN}(“#M

”!n(ODy]}]XB@F),qr,CZ}K#MDbOb?D5y*#MD~PDG)5,"43?

v#M("(rON|B)19CD}]#

nQbO#M# !q(!P)K!n+ZdvP|,nQbO#M#!qbOEHb?"8(*|,D#M}#

!qK!n;A-,1!qnnbO#M#g{,1!q=_,rdv+InnbO#MMnQbO#Mi

I#

v #MDL(}?# 8(* n vnQbO#MT>a{#g{8(D}?,}#MD\},rT>yP#M#

v <#M\}DYVH# 8(*dbOEH5ZyP#MD0 n vYVH6'ZD#MT>a{#

nnbO#M# !q(!P)K!n+ZdvP|,nnbO#M#!qbOEHb?"8(*|,D#M}#

!qK!n;A-,1!qnQbO#M#g{,1!q=_,dv+InQbO#MMnnbO#MiI#

v #MDL(}?# 8(* n vnnbO#MT>a{#g{8(D}?,}#MD\},rT>yP#M#

v <#M\}DYVH# 8(*dbOEH5ZyP#MDs n vYVH6'ZD#MT>a{#

bOEH# !qCZ}K#MDbOEHb?#1!5*L(D R =#

#f#M$bM#Mf6

9C“#f”!n(IT+#M$bmf*n/}]/PDBd?,2IT+#Mf6T XML q=#f=b?

D~P#

#fd?# IT+#M$b"CExdMPnmf*n/}]/PDBd?#?v#M<ax4dT:D;i

Bd?#g{$bZ,vkC#MX*Drd?rPD$H,rmSBv8#}GXB@F#MN}(“#M”

!n(ODy]}]XB@F),qrv*C$bZ4($b5MCExdOB^#!P?;nyX*D“#

f”4!rIT!q#fBd?#1!ivB;#fBd?#

v $b5# #M$b5#
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v CExdDB^# $b5DCExdB^#

v CExdDO^# $b5DCExdO^#

v kyP5# #MPn#g{4PKrd?*;(}gT;T}),r**;sDrPDPn#K!n;ZX

B@F#MN}1IC(“#M”!n(ODy]}]XB@F)#

v d?{D0:# 8(*CZBd?{FD0:r#t1!D0:#d?{I0:"X*rd?D{FM#M

j6iI#h*1IT)9d?{T\bd?|{e;#0:Xk{OP'd?{Ffr#

<v#MD~|,XB@FDN}MbO3FD#Mf6+T XML q=<v=8(DD~P#K!n;ZX

B@F#MN}1IC(“#M”!n(ODy]}]XB@F)#

v XML D~# T XML D~#fD#Mf6ICZ IBM SPSS &CLr#

v PMML D~# T PMML `]D XML D~#fD#Mf6ICZ PMML `]D&CLr,|, IBM

SPSS &CLr#

!n

“!n”!n(ICZ8(1'5D&m=(,hCCExdmH"hC*T`XT>DSYv}#

C'1'5# b)!nXFC'1'5D&m#

v S*^'# C'1'51w531'5&m#

v S*P'# C'1'51wP'}]&m#

1'5_T# TBfrCZ&m1'5(|(S*^'D531'5MC'1'5):

v #MP|,@FZ"zDrd?fZ1'5Dv8#1'5D_e&m==!vZ@F=(#

v TZ ARIMA #M,g{$b5Z@FZZPNN1'5,r+"v/f#;aXB@FNN|,C$b5

D#M#

v g{Z$bZZNNTd?P1'5,(#}L+"v/f"xPnsLHD$b#

CExdmH(%)# +*#M$bMPnT`XFcCExd#IT8(!Z 100 DNN}}#1!ivB9

C 95% DCExd#

ACF M PACF dvPT>DnsSY}# IThCZT`XM+T`XmM<PT>DnsSY}#K!n

;ZXB@F#MN}1IC(“#M”!n(ODy]}]XB@F)#

TSAPPLY |nDd{&\
g{+!qZ]3y=o(0Z"`-zID TSAPPLY |no(,rIT9Cd{&\#9C|no(oTI

T:

v 8(v+#MD~PD#MS/&CZn/}]/(9C MODEL S|nD DROP M KEEP X|V)#

v +=vr`v#MD~PD#M&CZ}](9C MODEL S|n)#}g,;v#MD~I\|,m>%;

z[nDrPD#M,xm;v#MD~rI\|,m>UkDrPD#M#

kND|no(N<Tq!j{Do(E"#

Z 3 B &C1drP#M 17
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Z 4 B \ZTVb

“>ZTVb”}LI+;vrPVbI;v>ZTIV";viOwFM-7DIVM;v“sn”IV#K}

LGT3F=( I(2F*HJkF/=y5=()D5V#

>}# F'Rk*TX(xs>Dtuc?Bb?a{xPVv#?jG7(}]PGqfZNNwF#*K

R>f5wF,IZ>ZT0l,F'RWHh*<GyA!JOPDdl#I9C“>ZTVb”}L4>}

NN53TD>ZTd/#;sT>ZTw{rP4PwFVv#

3F# ;i>ZTrX#

>ZTVb}]"bBn

}]# d?&*}5M#

Yh# d?;&|,NNZ6D1'}]#AYXk(e;v\ZTUZIV#

@F>ZTrX

1. SK%P!q:

Vv > $b > \ZTVb...

2. SICPmP!q;vr`vd?,"+dFA“d?”PmP#"b,CPm;|,}5d?#

#M`M# “\ZTVb”}La)=V=(4T\ZTrXxP(#:K(rS(#

v K(#>ZTIVG;vrS,C4k-}>ZTw{DrP`KTC=-<rP#5JO,“wF”a@@

krPD\e.=I}HD>ZTIV#^>ZTd/D[l5D>ZTIV* 1#

v S(#+>ZTw{mS=>Zw{rPP4IC=u<rP#Kw{"TSrPPF%>ZT0l,Ti

4I\;>ZTIV“ZG”Dd{K$Xw#5JO,“wF”a@@;@5ZrPD\e.=D>ZTI

V#^>ZTd/D[l5D>ZTIV* 0#

F/=y5(X# “F/=y5(X”!nJmz8(ZFcF/=y}1gN&mrP#b)!nvZrPD

\ZT*<}1EIC#g{\ZT*f},ryPcD(X<`H#

v yPc`H (All points equal). 9CHZ\ZTDgHT0yP(X`HDc4FcF/=y5#g{\Z

TGf},G4<U9CK=(#

v 4 0.5 TKcS( (Endpoints weighted by .5). 9CHZ\ZTS 1 DgHT0T 0.5 S(DgHDKc

Fc_P<}\ZTDrPDF/=y5#

y]h*,zIT:

v %w#f8(gN#fBd?#

>ZTVb#f

4(d?# Jmz!qgN&mBd?#

v mSAD~ (Add to file). +>ZTVby4(DBrPw*#fd?#fZn/}]/P#d?{I}V8

0:"B._M}ViI#

© Copyright IBM Corporation 1989, 2013 19



v f;VP (Replace existing). I>ZTVb4(DBrPZn/}]/P#f*Y1d?#,1,+>}I“

$b”}L4(DNNVPDY1d?#d?{I;v}vV8D0:";v.V{ (#) M;v}ViI#

v ;*4( (Do not create). BrP;mS=n/}]/P#

Bd?{F

“>ZTVb”}L4(KDvBd?(rP),"R?v8(DrP<xPTB}vV8D0::

SAF# >ZTw{rS# b)58>?v\ZTrP.=D0l#

SAS# >ZTw{rP# b)5GZ>}rPD>ZTd/.sqCD#

STC# =,DwF-7IV# b)5T>rPPvVDwFM-7P*#

ERR# Pnr“sn”5# b)5GZSrPP>}>ZT"wFM-7IV.s#tD#

SEASON |nDd{&\
9C|no(oT9IT:

v Z SEASON |nP8(Nb\ZT,x;GZ“(eUZ”}Lya)D!nP!q;v\Z#

kND|no(N<Tq!j{Do(E"#
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Z 5 B W<

“W<”}LCZj61drPPD\ZP*#|;h*Vv;v1dckB;v1dc.dDdl,;*4;

,5JD\ZTIVVv{erPDdl#=,rPZM5J_P|?D\ZTIV;xfzdl(“Wky

”)+IV?HV<=yP5J#

;\9CC}LVv|,1'}]DrP#

>}# (lB!?DHJG;vzR/Xx-CDX*gjm#PX!?D}]*<1(#amVv;vO?D

>ZTIV#+Z@F10}V1,VvK1h*"b}]PGqJVKO$D\Z#

3F# }RM`Rd;"\Z<5M?v5Jr\ZIVDW\H@F#tC+d?Vvs,+3F;f\Z

<D5?Mi?"`R\H"};W"vf"==;BTM?v5Jr\ZIVD`;W#

<# TZ%d?M+d?Vv*\Z<M5W\H#TZ+d?Vv*==;BT"};W";fqy"`R

\H"`;WMvf#

W<}]"bBn

}]# d?&*}5M#

Yh# d?;&|,NNZ6D1'}]#*VvD1drP&CG=HD,NNGc=y5&CSrPP>

}#

v L(#*C ARIMA #MxPbOD1drPyXkzcDu~#?D MA rPG=HD,+ AR M

ARMA rPI\;G#=HrPD=y5M=n;f1dDd#

q!WVv

1. SK%P!q:

Vv > 1drP > WVv...

2. SICPm!q;vr`vd?,"+|GFA“d?”PmP#"b,CPm;|,}5d?#

3. !qdP;v“5W0Z”!n4!qgN=,\Z<,TcqCW\H@F5#ICD=,!nP“Tukey-

Hamming”"“Tukey”"“Parzen”"“Bartlett”"“Daniell(%*q)”M“^”#

v Tukey-Hamming#(X* Wk = .54Dp(2 pi fk) + .23Dp (2 pi fk + pi/p) + .23Dp (2 pi fk - pi/p),k = 0,

..., p,dP p G;kgHD{}?V,Dp GW} p D Dirichlet ZK#

v Tukey#(X* Wk = 0.5Dp(2 pi fk) + 0.25Dp (2 pi fk + pi/p) + 0.25Dp(2 pi fk - pi/p),k = 0, ..., p,

dP p G;kgHD{}?V,Dp GW} p D Dirichlet ZK#

v Parzen#(X* Wk = 1/p(2 + cos(2 pi fk)) (F[p/2] (2 pi fk))**2,k= 0, ... p,dP p G;kgHD{}

?V,x F[p/2] GW} p/2 D Fejer ZK#

v Bartlett#W0ZDN4,0ZOk?VD(X4gB+=Fc:Wk = Fp (2*pi*fk),k = 0, ... p,dP p

GkgHD{}?V,Fp GW} p D Fejer ZK#Bk?VkOk?VTF#

v Daniell(%*q)#yP(XyHZ 1 D5W0ZN4#

v ^#^=,#g{!qKK!n,G4W\H@Fk\Z<`,#

6'#;v,x56',ZC6'O+4P=,#(#9Cf}#OsDgHTW\H<xPD=,HO!D

gHLHs#

© Copyright IBM Corporation 1989, 2013 21



d?PD/ (Center variables). w{rPT9ZFcW.0d=y5* 0,"RF%I\krP=y5X*D

Osn#

+d?Vv - ?v+d?PDZ;vd?# g{!q=vr`vd?,rIT!qK!n4ks+d?WV

v#

v “d?”PmPDZ;vd?+;S*Td?,xd{yPd?+;S*rd?#

v 53+9C@"Zd{rP|{DZ;vrPTZ;vrP.sD?vrPxPVv#9aT?vrP4

P%d?Vv#

<# \Z<MW\HT%d?VvM+d?VvyIC#d{yP!nvT+d?VvIC#

v \Z< (Periodogram). kT5Jr\ZfFD4=,Wqy<(fFZT}LHP)#M5Jd/G=,r

PDXw#yHXV<ZyP5JODd/rm>“Wkt”#

v ==;BT (Squared coherency). =vrPDvfDK}#

v };W (Quadrature spectrum). ;f\Z<Di?,G=v1drPDl`5JIVD`XTb?#IVD

l`* pi/2 !H#

v ;fqy (Cross amplitude). `W\H==M};W==.MD==y#

v W\H#QxP=,xF%K;frd/D\Z<#

v `W\H (Cospectral density). ;f\Z<D5?,G=v1drPD,`5JV?D`XTb?#

v `;W (Phase spectrum). ;vrPD?v5JIVa0rSYm;vrPDLHDb?#

v vf (Gain). C;vrPDW\H}TgqyDL#b=vrP<PT:DqC5#

45J (By frequency). yP<<Gy]5JzID,6'S5J 0(#}rPn)=5J 0.5(=v[l5D

-7n)#

4\Z (By period). yP<<G4\ZzID,6'S 2(=v[l5D-7n)=HZ[l5}?DZd(#

}rPn)#\ZT>ZT}LHO#

SPECTRA |nDd{&\
9C|no(oT9IT:

v +FcDWVvd?#f=n/}]/PT)+49C#

v *W08((F(X#

v 45JM\ZzI<#

v r!<PT>D?v5Dj{Pm#

kND|no(N<Tq!j{Do(E"#
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Z 6 B bOEHb?

>Za)K1drP(#P9CDbOEHb?D(e#

v L(D R = (Stationary R-squared). +#MD=H?Vkr%=y5#M`HODb?#1_PwFr>Z

T#=1,CH?JCZU( R =#L(D R =ITG:^ns= 1 6'PD:5#:5m><GPD

#MHy_#Mn#}5m><GPD#MHy_#MC#

v R = (R-squared). \d/ZI#MbMDrPPDH}@F#1rP\=H1,KH?nPC#R =ITG

:^ns= 1 6'PD:5#:5m><GPD#MHy_#Mn#}5m><GPD#MHy_#MC#

v RMSE. y=ysn#y=snD==y#H?rd?rPkd#M$b.=D`nLH,CMrd?rP`

,D%;m>#

v MAPE. =yxTsnYVH#H?rd?rPkd#M$b.=D`nLH#|k9CD%;^X,rKI

CZHO_P;,%;DrP#

v MAE. =yxTsn#H?rPkd#M$b.=DnpLH#MAE T-<rP%;(f#

v MaxAPE. nsxTsnYVH#nsD$bsn,TYVHm>#CH?TZks$bDn5iv=8\P

C#

v MaxAE. nsxTsn#nsD$bsn,TMrd?rP`,D%;m>#k MaxAPE `,,|TZks

$bDn5iv=8\PC#nsxTsnMnsxTsnYVHI\"zZ;,DrPcO,}g,1

OsrPDxTsnHO!5DxTsnT"s;)1#ZKivB,nsxTsn+"zZOsrP5

&,xnsxTsnYVH+"zZO!rP5&#

v j</ BIC (Normalized BIC). j</D BIC(BIC <r)#"Tzm#M4STD#M{ebOD;cH

?#|GyZy=snDV},|(#MPN}}?D#VMrP$H##V%}K_P|`N}D#M

EF,SxIT]WXHO`,rPD;,#MD3F#

© Copyright IBM Corporation 1989, 2013 23
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Z 7 B k:5`M

>Za)K1drP(#P9CDk:5`MD(e#

v S( (Additive). 0l%v[l5Dk:5#}g,I\+}]`kmsj6*ISk:5#

v F;.= (Level shift). S3vX(DrPc*<+yP[l5F/;v#}Dk:5#F;.=I\IZ_

TD|DxlID#

v 4BD (Innovational). Z3vX(DrPc=S=kynDk:5#TZ=HDrP,4Bk:5+0l`

v[l5#TZ;=HDrP,|I\0lZ3vX(DrPc*<D?v[l5#

v 21 (Transient). d0l48}%u= 0 Dk:5#

v >ZTIS (Seasonal additive). ;vk:5,|0lX([l5T0(};vr`v>ZTZdk.VtD

yPsx[l5#Ck:5TyPb)[l5_P,HD0l#g{S3j*<,?v;BDz[n<v

S,G4I\"z>ZTISk:5#

v V?wF (Local trend). S3vX(DrPc*<V?wFDk:5#

v IS^9 (Additive patch). I=vr|`,xISk:59IDi#!qKk:5`M+<B}KlbST

k:5DiTb,9lbwvSTk:5#

25
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Z 8 B ACF/PACF <8O

K&y>D<G? ARIMA }Lrm[ ARIMA }LD<#TB*}LD;)#Cj6=(:

v ;HrPD ACF DTxTa#t 6 vr;rTODSY,x;G8Y5M* 0#zXkxVK`rP,1

AdH(s,EIj6C}L#

v TXi}LP;v8};O%uD ACF,xR PACF DZ;vr|`SYPfZ(r#(r}m>TXi

DW}#

v F/=y5}LD ACF DZ;vr|`SYPfZ(r,RP;8};O%uD PACF#(r}m>F/

=y5DW}#

v lO (ARMA) }L(#T> ACF M PACF PD8}%u#

Zj6WN,z^h#D ACF r PACF D{E,2^h#D ACF r PACF D8}%uA 0 DYH#b)

<!vZ AR M MA 5}D{EM5J5#Z3)5}P,8};O%uD ACF aZ}5M:5.d4X

d;#

y]5J}]fFD ACF M PACF <v;aqK&T>D<Gyfr# zXk'aZNNx(D<PVf

vy>fI#<UliPnD ACF M PACF,T@j6Ps#kG!:

v >ZT}L+T>b)>ZTSY(>ZT\ZD6})D#=#

v zP(+;Tx5S* 0#2MG5,zITvT<PCExdZD5#+G,z;XvT|G,HdZ|

GSx3FTx5D#=1#

v <;T`XP1aZ3FO_PTxT#g{3FTxTG@"D,-#vVZ_SYO,xR4vVZ

>ZTSYP,rITvTK3FTxT#

PX ACF M PACF <D|j{DV[,kN{k ARIMA VvPXDyPD>#

m 2. ARIMA(0,0,1), q>0

ACF PACF

27



m 3. ARIMA(0,0,1), q<0

ACF PACF

ARIMA(0,0,2), 1 2>0

ACF PACF

m 4. ARIMA(1,0,0), f>0

ACF PACF
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m 5. ARIMA(1,0,0), f<0

ACF PACF

ARIMA(1,0,1), <0, >0

ACF PACF

ARIMA(2,0,0), 1 2>0

ACF PACF

Z 8 B ACF/PACF <8O 29



m 6. ARIMA(0,1,0)(}VrP)

ACF
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yw

>E"G*Z@za)Dz7M~q`4D#

IBM I\Zd{zRrXx;a)>D5PV[Dz7"~qr&\XT#PXz10yZxrDz7M~q

DE",krz1XD IBM zmI/#NNT IBM z7"Lrr~qD}C"GbZw>r5>;\9C

IBM Dz7"Lrr~q#;*;V8 IBM D*6z(,NN,H&\Dz7"Lrr~q,<ITzf IBM

z7"Lrr~q#;},C'&TP:p@@Mi$NNG IBM z7"Lrr~qD$wiv#

IBM +>I\Q5Pr}Zjkk>D5Z]PXDwn({#zqCCD5";b6EZhzNNb)({

mI#zIT+ifmIi//~"MA:

IBM Director of Licensing

IBM Corporation

North Castle Drive

Armonk, NY 10504-1785

U.S.A.

PX+VZ (DBCS) E"DmIi/,kkzyZzRrXxD IBM *6z(?E*5,rCif==+i

/Dy:

Intellectual Property Licensing

Legal and Intellectual Property Law

IBM Japan Ltd.

1623-14, Shimotsuruma, Yamato-shi

Kanagawa 242-8502 Japan

>un;JC"zrNNbyDunk1X(I;;BDzRrXx:International Business Machines Corpo-

ration“4V4”a)>vfo,;=PNNV`D(^[Gw>D9G5,D)#$,|(+;^Z5,DP

XGV("JzMJCZ3VX(C>D#$#P)]/!;JmkT3);WDw>r5>bpun,rK

>ywI\;JCZz#

>E"I\,P<usnrEfms#K&DE"a(ZxP|D;b)|DaeVZ>vfoDBf>P#

IBM ITf1T>JOPhvDz7M/rLrxPDxM/r|D,x;mP(*#

>E"PTNNG IBM Web >cD}C<;G*K=cp{Ea)D, ;TNN==d1TG) Web >c

D#$#G) Web >cPDJO;G IBM z7JOD;?V,9CG) Web >cx4DgU+IzTPP

##

IBM IT4|O*J1DNN==9CrV"zya)DNNE"x^kTzP#NNpN#

>LrD;mI=g{*KbPXLrDE"To=gB?D:(i) JmZ@"4(DLrMd{Lr(|(>

Lr).dxPE";;,T0 (ii) JmTQ-;;DE"xP`%9C,kkBPX7*5:

IBM Software Group

ATTN: Licensing
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200 W. Madison St.

Chicago, IL; 60606

U.S.A.

K`E"Da)&qU`XunMu~,dP|(Z3)ivB'6J1QC#

>JOPhvDmILr0dyPICDmIJOyI IBM @] IBM M'-i"IBM zJm~mI-ir

NN,H-iPDuna)#

K&y,DT\}]yZ\X73Bv(#rK,Zd{Yw73PqCDa{I\nlOs#P)b?I\

Z*"6D53PxP,;#$b)b?a{k#C53ODb?a{`,#Kb,P)b?a{I\(}F

O4@FCv#5Ja{I\Pynl#KD5DC'&kTd_e73i$JCD}]#

G IBM z7D`XE"4Tb)z7D)&L,0d"<D+frd{+*44#IBM ;PTb)z7xP

bT,2^(7OdT\D+7T"f]TrNNd{XZG IBM z7Dyw#PXG IBM z7T\DJ b

&1rb)z7D)&Lav#

PX IBM 44=rrbrDyPywyI\4-(*4d|r7z,"Rvzm?jM?D#

>E"|,U#5qK*P9CD}]M(fD>}#*K!I\j!XTdxP5w,>}P|,KK1D

U{"+>"7FMz7D{F#yPb){Fy*i9,kf5L5s59CD{FMX7DNNW,?t

IO#

2b)5}LrD?]=4rdNN?VrNN\zz7,<Xk|(gBf(yw:

>E"|,U#5qK*P9CD}]M(fD>}#*K!I\j!XTdxP5w,>}P|,KK1D

U{"+>"7FMz7D{F#yPb){Fy*i9,kf5L5s59CD{FMX7DNNW,?t

IO#

2b)5}LrD?]=4rdNN?VrNN\zz7,<Xk|(gBf(yw:

© (s+>D{F)(j)#K?VzkGy] IBM Corp. +>Dy>Lr\zv4D#

© Copyright IBM Corp. _(dkj])_. All rights reserved.

Lj

IBM"IBM UjM ibm.com G International Business Machines Corp., Z+rm`\=xr"aDLjr"a

Lj#d{z7M~q{FI\G IBM rd{+>DLj#nBD IBM LjPmIS Web >c

www.ibm.com/legal/copytrade.shtml OD:f(MLjE";?Vq!#

Adobe"Adobe Uj"PostScript M PostScript UjG Adobe Systems Incorporated Z@zM/rd{zRrX

xD"aLjrLj#

Intel"Intel Uj"Intel Inside"Intel Inside Uj"Intel Centrino"Intel Centrino Uj"Celeron"Intel Xeon"Intel

SpeedStep"Itanium M Pentium G Intel Corporation rdS+>Z@zMd{zRrXxDLjr"aLj#

Linux G Linus Torvalds Z@z"d{zRrXxr=_D"aLj#

Microsoft"Windows"Windows NT M Windows UjG Microsoft Corporation Z@z"d{zRrXxr=

_DLj#

UNIX G The Open Group Z@zMd{zRrXxD"aLj#
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[B]
#Vv8 2

#f

#M$b 10, 16

Bd?{F 10, 16

XML q=DXB@FD#M 16

XML q=D#Mf6 10

d?{F

Z“1drP(#w”P 10

Z“&C1drP#M”P 16

j</ BIC(BIC <r) 23

Z“1drP(#w”P 9

Z“&C1drP#M”P 14, 15

[C]
Pn

Z“1drP(#w”P 9

Z“&C1drP#M”P 14, 15

XB@F#MN}
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4Bk:5 25
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[D]
wMVv 21

T}*;

Z“1drP(#w”P 5, 6, 7

[G]
@FZ 2

Z“1drP(#w”P 3

Z“&C1drP#M”P 13

[J]
>ZTISk:5 25

Z“1drP(#w”P 5, 8

r%D>ZT8}=,(#M 5

r%D8}=,(#M 5

V?wFk:5 25
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y=ysn 23

Z“1drP(#w”P 9

Z“&C1drP#M”P 14, 15

[K]
ISD^9k:5 25

Z“1drP(#w”P 5, 8

ISk:5 25

Z“1drP(#w”P 5, 8

[L]
k:5

(e 25

(R(#w 5

ARIMA #M 8

z7Z 2

z7}]

Z“1drP(#w”P 9

Z“&C1drP#M”P 15

[M]
#M

8}=,( 3, 5

(R(#w 3

ARIMA 3

#MN}

Z“1drP(#w”P 9

Z“&C1drP#M”P 14

#M{F

Z“1drP(#w”P 11

[N]
bOEH

(e 23

Z“1drP(#w”P 9

Z“&C1drP#M”P 14, 15

bO5

Z“1drP(#w”P 9

Z“&C1drP#M”P 15

[P]
+T`X/}

? ARIMA }L< 27

Z“1drP(#w”P 9

Z“&C1drP#M”P 14, 15

==y*;

Z“1drP(#w”P 5, 6, 7

=yxTsn 23

Z“1drP(#w”P 9

=yxTsn (x)

Z“&C1drP#M”P 14, 15

=yxTsnYVH 23

Z“1drP(#w”P 9

Z“&C1drP#M”P 14, 15

=H R2 23

Z“1drP(#w”P 9

Z“&C1drP#M”P 14, 15

W< 21, 22

Yh 21

SP*; 21

5W0Z 21

+d?WVv 21

[Q]
1'5

Z“1drP(#w”P 11

Z“&C1drP#M”P 17

[S]
1drP(#w 3

#f$b5 10

Pn?VT`X/} 9

PnT`X/} 9

@FZ 3
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