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Z 1 B 1drPri

1drPGI(}(ZH?1dNP3vd?qCD;i[l5#}g,Z;5Pbf}]P,[l5I\m

>tIvBDU#bf.=#T>z7P!]nDrPI\I}%8j4D?\P!]niI#\z[nrP

I\|,m`j4?vBD;v[l5#b)>}PD?v>}<P;v2,c,4<xZ;(1d$HZD

Q*dt(Z[l3vd?#rK,dM1drPD}]N=Gm>(ZdtZqCDb?5D%v[l5r

Pr[l5Pm#

m 1. ?Ubf}]rP

1d GZ UZ bf.=

t1 1 GZ; 160

t2 1 GZ~ 135

t3 1 GZ} 129

t4 1 GZD 122

t5 1 GZe 108

t6 2 GZ; 150

...

t60 12 GZe 120

xP1drPVvDnX*-r.;G"T$brPD445#bM}%5DrPD#M9IT$bB8v5

GvS9GuY,T0vuDyHP`s#T;,I&xPK`$bD\&TZNN+>rF'lr45<G

#X*#

1drP}]

yZPD}]

?v1drPVN<|,%v1drPD}]#Ka9G“1drP(#w”}L"“\ZTVb”}L

M“W<”}Ly9CD+31drP}]a9#}g,*Z}]`-wP(e1drP,k%wd?

S<!n(,;sZNbUWPPdkd?{#1drPPD?v[l5<T&;vv8(}]`-

wPD;P)#

g{zr*;v|,1drP}]DgSmq,G4?vrP<&C2EZCgSmqD;PP#g

{Q+1drP2EZgSmqDPP,rITICNb==r*CgSmq,"9C“}]”K%P

D“d;”,+Pd;IP#

`,}]

TZ`,}],?v1drPVN<|,`v1drPD}]#by,X(VNZD%@1drP+

I`pVN(F*,HVN)D;i5j6#

}g,;,xrM7FDz[}]I\f"Z;v sales VNP,rK>>}PD,H* region M

brand#region M brand D?viO<j6 sales D;vX(1drP#}g,ZBmP,region *

“north”R brand *“brandX”DG<(e%v1drP#
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m 2. `,}]

date region brand sales

01/01/2014 north brandX 82350

01/01/2014 north brandY 86380

01/01/2014 south brandX 91375

01/01/2014 south brandY 70320

01/02/2014 north brandX 83275

01/02/2014 north brandY 85260

01/02/2014 south brandX 94760

01/02/2014 south brandY 69870

":S OLAP "=e<k(}gS IBM® Cognos® TM1® <k)D}]m>*`,}]#

}]*;

Core System Pa)Dm`}]*;}LZxP1drPVv1G#PC#b)*;vJCZyZPD}],b

)}]PD?v1drPVN<|,%v1drPD}]#

v (eUZ}L(;Z“}]”K%P)zIUZd?,b)d?CZ7(\ZT"xVz7Z"i$ZM$b

Z#“$b”ITkI“4(UZ”}L4(Dd?;p9C#

v 4(1drP}L(Z“*;”K%O)4(BD1drPd?w*VP1drPd?D/}#||(9C`

Z[l54s=,5"=y5rnV5D/}#

v f;1'5}L(Z“*;”K%O)+531'5MC'1'5f;*y]`V=(.;@FD5#rP*

7M)2D1'}];a}"XbDJb,;auLrPDP'$H#rPPdD1Z(Z61'}])

G|*OXDJb#

PX1drPD}]*;Dj8E",kND6Core System C'8O7#

@FZMi$Z

(#,+1drP.VI@Frz7ZMi$ZG#PC#Z@F(z7)ZD[l5Dy!O(";v#

M,;sZi$ZTdxPbT,TKbdT\#(}9CC#MTQ*Dc(i$ZPDc)xP$b,4

IKbC#MZ$b=fDT\gN#

i$ZDv8(#8#Vv8,r*|GGS#M9(}LP#tB4D#ZTC#Mzb.s,MITxP

dVD$bw5K,zITXB(e@FZT|,#Vv8,;s("nU#M#

("#M"zI$b5

“$b”=S#ia)K=v}L,CZjI4(#MMzI$b5DNq#

v Z 33DZ 2 B, :1drP(#w; }L*1drP4(#M"zI$b5#||((R(#w,CZ

T/7(?v1drPDnQ#M#TZ#{xP_6XFDl7VvK1,9a)K(F#M9(D$

_#

v Z 133DZ 3 B, :&C1drP#M;}L+1drP(#w4(DVP1drP#M&CZn/}]

/#9CK}L,ITZ;XB("#MDivBqCdB}]r^)}]ICDrPD$b#g{7O

#MQ"z|D,rI9C1drP(#wXB("C#M#
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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#K}L|,;v(R(#w,s_"TT/7("@F;

vr`vrd?rPDnQbO ARIMA r8}=,(#M,byM;X(}44Ti47(J1D#M#m

b,IT8((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

iRnOJD%;z[n#M,"9Cb)#MzI$b#IZ(R(#wIT&m`vdkrP,rK,z

;h*KPC}L;N4IqCyPz7D$b#(}!q+$b#f=n/}]/,zITaIX+a{<

X Excel P#

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

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

/}"+T`X/}"Ljung-Box Q#ARIMA #M:Std?D ARIMA 3r"@"d?D+d/}3rMk

:5@c#Kb,9P8}=,(#MD=,(N}@F5#

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

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

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

+T`X#

1drP(#wD}]"bBn

}]#rd?MNNTd?XkG}5M#

Yh#rd?MNNTd?<S*1drP,4?vv8zm;v1dc,,xDv8.dI#}1dxdV

t#

v =HT#TZT(eD ARIMA #M,*(#D1drP&CG=HrP#+G=HrP*;I=HrP

DnP'=(G9CnVd/ - IS“4(1drP”T0r4PKYw#

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

D5#Kb,Td?;&|(@FZPDNN1'5#

(eUZ

!\;GXhD,+9G(i9C(eUZT0r8(kZ;vv8`XDUZT0,xv8.dD1dd

t#KYw&Z9C1drP(#w.04P,"+<B;id?OajG?vv8D`XUZ#KYw9a

hC}]DY(\ZT,}g,g{,xv8.dD1dxd*;vB,r\ZT* 12#g{z#{4(>Z

T#M,rh*K\ZT#g{;k4(>ZT#M,dvP2;h*UZj),rITx}“(eUZ”T0

r#by,k?vv8`XDj)+vGv8E#

9C1drP(#w

1. SK%P!q:

Vv > $b > 4(+3#M...
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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#

y]h*,zIT:

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#

v %wu~,8((#Dj8E"#

v #f$b5"CExdMkyPn#

v T XML q=#f@FD#M# Q#f#MI&CZB}]r^)D}],TcZ;XB9(#MDiv

Bq!|BsD$b#

v q!yP@F#MDc\3F#

v *T(eD ARIMA #MPDTd?8(*;/}#

v tCT/lbk:5D&\#

v +X(1dcw*T(eD ARIMA #MDk:54(##

(#=(

ICD(#=(P:

(R(#w#(R(#waT/iR?v`@rPDnQbO#M#g{8(KTd?($b)d?,r(R

(#w* ARIMA #MPDZ]!qG)kC`@rP_P3FTxX5D#M#J11,9CnVM/r==

yrT;T}*;T#Md?xP*;#1!ivB,(R(#wH<G8}=,(#M2<G ARIMA #M#

+G,zIT+(R(#w^F*vQw ARIMA #MrvQw8}=,(#M#9IT8(T/lbk:5#

8}=,(#9CK!nI8((FD8}=,(#M#zITSwV8}=,(#MPxP!q,|GZ&

mwFM>ZTOPy;,#

ARIMA#9CK!nI8((FD ARIMA #M#dP|,T=8(TXiDWMF/=y5DW,T0nV

H#IT|,Td?($bd?)"*|G1PDNN;vr+?(e*;/}#9IT8(T/lbk:5

r8(T=k:5/O#

@FZM$bZ

@FZ#@FZ(eCZ7(#MDv8/#1!ivB,@FZ|,n/}]/PDyPv8#*hC@F

Z,kZ!qv8T0rP!qyZ1drv86'#!vZICD}],}LP9CD@FZI\arrd

?xl,rKakT>D5;,#TZx(Drd?,f}D@FZGSCd?P{%8(@FZD*<ra

x1"zDNN,x1'5.s#BDZd#

$bZ#$bZS@FZsDZ;vv8*<,1!ivB,=n/}]/PDns;vv8ax#zITS

“!n”!n(hC$bZDax1d#
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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>j

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

S“(eUZ”T0rPhC\ZT#

B~#!q*S*B~d?DNNTd?#TZB~d?,5* 1 Dv88>`@rP+\CB~0lD1d#

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 ST

v F;.=

v 4BD

v 21D

v >ZTST

v V?wF

v ST^9

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#}#

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#

1. Gardner, E. S. 1985. Exponential smoothing: The state of the art. Journal of Forecasting, 4, 1-28.
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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>j

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

S“(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”)#

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

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

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 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>j

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

S“(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`@r

PD105#

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

rPD105#}g,V8DW* 1 1,8(Z$b?v`@rPD1051<G@"rP}%;v1dN

D=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#

Z 2 B 1drP(#w 7



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

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

S“(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 ST

v F;.=

v 4BD

v 21D

v >ZTST

v V?wF

v ST^9

kND Z 453DZ 9 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!b

Ob?"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 f6/D BIC

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

"nsxTsnT0f6/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

v =yxTsn
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v nsxTsnYVH

v nsxTsn

v f6/D BIC

v PnT`X/} (ACF)

v Pn?VT`X/} (PACF)

%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#M

iI#

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#Mi

I#

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?#

v $b5##M$b5#

v CExdDB^#$b5DCExdB^#
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v CExdDO^#$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#M

j6iI#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;vv

8.0ax,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(#CZZ

5JrPaxszI$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#zIT8(NN!Z 100 D}}5#1!iv

B,+9C 95% CExd#

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#{9

Cb)}]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)"=yxTsnY

VH (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)"=yxTsn

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

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

+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+3#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)DbOEHH?!T#MD~,43K("(rn|;N|B)?v#M

19CD}]#9CK!n,$b5+;<Gn/}]/Prd?rTd?Dz7}]#g{z#{z7}]

0l$b5,rXk!qy]}]XB@F#Kb,$b52;<G$bZP`@rPD5,+a<G$bZ

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

Zw{*|,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;vv8

.0ax,xzh*1=ns;vv8D$b5,rk!qK!n#

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

P%*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!bOb

?"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 f6/D BIC

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

"nsxTsnT0f6/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 f6/D BIC

v PnT`X/} (ACF)

v Pn?VT`X/} (PACF)
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%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#M

iI#

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#Mi

I#

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#

v CExdDB^#$b5DCExdB^#

v CExdDO^#$b5DCExdO^#
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v kyP5##MPn#g{4PKrd?*;(}gT;T}),r**;sDrPDPn#K!n;Z

XB@F#MN}1IC(“#M”!n(ODy]}]XB@F)#

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~|,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#zIT8(NN!Z 100 D}}5#1!iv

B,+9C 95% CExd#

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"#
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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#
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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#
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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?WVv#

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 1dr{#M

1dr{(#"T"V1drP}]PDX|r{X5#Z1dr{(#P,z8(;i?jrPT0b)?

jD;ir!dk#;s,K}L+*?v?j9(TXi1drP#M,"Rv|(G)k?j_Pr{X

5Ddk#K=(;,Z+31drP(#,Z+31drP(#P,zXk*?jrPT=8($bd?#

IZ1dr{(#(#f0*`v`XD1drP9(#M,rKa{F*#M53#

Z1dr{(#OBDP,uor{8DGq<\r{X5#TZ1drP X M1drP Y,g{,1@]

X M Y D}%5T Y xPXiyzzD Y #MEZvT Y D}%5xPXiyzzD#M,G4+1d

rP X F*1drP Y D“q<\-r”#

>}

5qv_F(_IT9C1dr{(#4"Vhv5qDs?yZ1dDH?PDr{X5#VvI\aR>

8vIXdk,b)dkTX|('8jD0lns#

sM IT 53D\m_IT9C1dr{(#Zs?`%X*DYwH?Plbl##by,(}r{#M;

vITlbl#,9\"Vb)l#DnPI\Dy>-r#

VN*s

XkAYP;v?j#1!ivB,+;a9C$(eG+*“^”DVN#

}]a9

1dr{(#'V=V`MD}]a9#

yZPD}]

TZyZPD}],?v1drPVN<|,%v1drPD}]#Ka9G“1drP(#w”y9

CD+31drP}]a9#

`,}]

TZ`,}],?v1drPVN<|,`v1drPD}]#by,X(VNZD%@1drP+

I`pVN(F*,HVN)D;i5j6#}g,=V;,z[~@(c[M Web)Dz[}]I

\f"Z%v sales VNP#{* channel R5*“retail”M“web”D,HVNj6kb=Vz[~@P

D?V~@`X*DG<#

q!1dr{#M

K&\h*“3F$b”!n#

SK%P!q:

Vv > $b > 4(1dr{#M...

1. g{[b5IUZ/1dVN(e,k8(CVN#

2. TZ`,}],k8(j61drPD,HVN#

v 8(,HVND3r(eKb)VNZyPsxT0rMdvPDT>3r#k9CrOMrB}74

%T,HVNxPXBEr#
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v zIT8(,H5DS/,TcvT,HVNDX(5xPVv#}g,g{fZm>XxM7FD,

H,G4IT+Vv^FZX(Xx#,HS/+&CZVvP9CDyP,HVN#

v mb,9IT(}ZH?VN6p4G+8(,H54(FVv#}g,g{fZm>z[~@D,H

(d5*“retail”M“web”)T0kTb)~@PDz[M{+DH?,G4IT+ Web {+,18(*

c[M Web z[Ddk#1!ivB,bV`MD(F&ZtC4,,"R^F*n`S?v,HVN

D8(}?(1!* 250 v)D`l5PxP!q#

3. %wLx#

": g{n/}]/_PUZ8(n,G4=h 1"2 M 3 ;JC#UZ8(n(}“(eUZ”T0rr

DATE |nxP4(#

4. %wVNT8(*|(Z#MPD1drP"8((e[b5D==#Xk+AY;vVN8(*?jr

_,18(*dkM?j#

5. %w}]8(nT8(I!hC,dP|(Vv1ddt"[/MV<hCT01'5&m==#

6. %w9(!nT(e@FZ"8(dvZ]T08(9(hC(}g?v?jDnsdk}?)#

7. %w#M!nTksxP$b"#f$b"+#M53<v=b?D~#

8. %wKPTKPK}L#

*(#D1drP

Z“VN”!n(O,k9C1drPhC48(*|(Z#M53PDrP#

TZyZPD}],uorPD,ekuoVN`,#TZ`,}],|,1drPDVNF*H?VN#T

Z`,}],1drPIH?VNT0?v,HVND5(e#TZyZPD}]M`,}],"bBngB

y>#

v +T8(*“r!dk”r“,1w*?jMdk”DrPST<G,Tc+d|(Z?v?jD#MP#?v

?jD#M<<U|,C?jTmDSY5#

v 8(*“?Fdk”DrP<U|(Z?v?jD#MP#

v Xk+AY;vrP8(*?jr_,18(*?jMdk#

v g{!PK9C$(eG+,G4G+*“dk”DVN+hC*“r!dk”#;PNN$(eG+3d=“

?Fdk”#

`,}]

TZ`,}],kZxqP8(H?VN0`XG+,xqPD?;P<8(%vH?MG+#1!ivB,

#M53|,KxqP?;PDyP,HVNiODrP#}g,g{fZ region ,HM brand ,H,G4

Z1!ivB,8(H? sales w*?jb6ETZ region k brand D?viO,<fZ%@D sales ?j

rP#

TZxqPD?;P,zIT(}%w,HD!TE4%4(FNN,HVND5/O#KYw+r*“!q

,H5”ST0r#mb,z9ITmS">}r4FxqP#

rPF}PT>10T`XH?8(D,H5/OD}?#T>D5I\sZrPD5J}?(?v/OwP

;vT&DrP)#18(D3),H5iO4k`XH?y|,DrP`T&1,+"zbViv#
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!q,H5

TZ`,}],zIT(}8(D),H5+&CZ_PX(G+DX(H?VN4(FVv#}g,g{ sales

G;vH?VN,channel G5*“retail”M“web”D,H,G4zIT8(“web”z[Gdk,“retail”z[G?j#

mb,9IT8(+&CZVvP9CDyPH?VND,HS/#}g,g{ region G8>XmxrD,H

VN,G4zIT+Vv^FZX(xr#

yP5 8(|(10,HVNDyP5#bG1!!n#

!q*|(rE}D5

9CK!nIT8(10,HVND5/#g{T==!qK|(1,G4+v|(!qD5PmP

8(D5#g{T==!qKE},G4+|(}!qD5PmP8(D5.bDyP5#

zITT*SPxP!qD5/xP}K#zc}Ku~D5+T>Z%d!n(P,;zc}Ku

~D5+T>Z4!qD5PmD;%d!n(P#+?!n(P>yP4!qD5,x^[8(K

24}Ku~#

v 8(}Kw1,IT9CGE (*) 4m>(d{#

v *e}10}Kw,kZ“}KT>D5”T0rPTQwn8(U5#

[b5

Z“VN”!n(O,9C[b5hCIT8(CZ(e[b5DVN#

":g{n/}]/_PUZ8(n,G4[b5IUZ8(n(e,"RZ1dr{(#}LP;I^D#

UZ8(n(}“(eUZ”T0rr DATE |nxP4(#

IUZ/1d(eD[b5

zIT8([b5I_PUZ"1drUZ1dq=DVN(e,r_Im>UZ/1dDV{.VN

(e#V{.VNITm> YYYY-MM-DD q=DUZ"HH:MM:SS q=D1dr_ YYYY-

MM-DD HH:MM:SS q=DUZ1d#ZV{.m>P,IT!T0<c#}g,V{. 2014-9-01 `

1Z 2014-09-01#

}KCZ(e[b5DVNTb,k!qCZhv[b5DJ11ddt#y]8(D1ddt;

,,z9IT8(d{hC,}g[b5.dDdt(v?)r_?\Dl}#TZ1ddt,"b

BngBy>:

v g{wv[b5.dD1dd`;fr(}g&mz[)%D1d),k9C;fr5#g{!q

K;fr,G4Xk(}“}]8(n”!n(OD1ddthC8(CZVvD1ddt#

v g{[b5m>UZM1d,"R1ddt*!1"VSrk,k9C?lD!1}"?lDVS

}r?lDk}#g{[b5m>1d(Vx1d)"R4}CUZ,x1ddt*!1"VSr

k,k9C!1}(G\ZT)"VS}(G\ZT)rk}(G\ZT)#

v y]!qD1ddt,K}LITlb1'D[b5#IZK}LY(yP[b5.dD1dd`

`H,"Y(41'[b5,rKPX*lb1'D[b5#}g,g{1ddt*“l”,"RU

Z 2014-10-27 sfzE 2014-10-29,G4mw1' 2014-10-28 D[b5#TZNN1'D[b5,

+e95#zITZ“}]8(n”!n(O8(CZ&m1'5DhC#

v 8(D1ddt9K}L\;lb=,;1ddtZD`vh*[/=;pD[b5"9wv[b

5Z1ddt_g(}g?vBDZ;l)&Tk,T7#wv[b5.dDd``H#}g,g

{1ddt*“B”,G4,;vBZD`vUZ+[/=;p#K`[/F*Vi#1!ivB,

xPVi1,+Fc[b5D\M#(}“}]8(n”!n(OD[/MV<hC,zIT8(m

;VVi=(,}gFcwv[b5D=y5#
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v TZ3)1ddt,=ShCIT(e}#Hd`1ddtPDPO#}g,g{1ddt*

“l”,+;P$wUP',G4zIT8(?\P 5 l,"R?\SGZ;*<#

I\Zr-7\Z(eD[b5

[b5ITI;vr`vm>\Zr\Z44-7(1Ao=Nb}?D-76p*9)D{}VN

(e#hzKa9,zIThvNNj<1ddt<^('VD[b5rP#}g,(}9Cm>j

D-7VNMm>BD\ZVN,"+;v-7D$HhC* 10,IThvvI 10 vBiIDFj#

CZ8(-7\ZDVN(eK\ZT6pDcNa9,ZKcNa9P,nM6pI\ZVN(

e#N_6pI6p* 1 D-7VN8(,SEI6p* 2 D-7VN8(,@K`F#}n_6p

Tb,?v6pDVN5TZN_6p<Xk_P\ZT#n_6pD5;C_P\ZT#}g,T

ZI 10 vBiIDFj,BZjP_P\ZT,xj;_P\ZT#

v ZX(6p,-7$HGNM6pD\Z$H#ZFj>}P,;P;v-76p,"R-7$H

* 10,bGr*NM6pm>B,x8(DFj|, 10 vB#

v k8(NN"Gp<Z 1 D\ZTVNDp<5#*lb1'5,PX*xPKhC#}g,g{

\ZTVNp<Z 2,+p<58(* 1,G4K}L+Y(CVND?v-7PDZ;v\Z<P

;v1'5#

IG<3r(eD[b5

TZyZPD}],zIT8([b5IG<3r(e,9CZ;vG<m>Z;v[b5,Z~v

G<m>Z~v[b5,@K`F#by,MaY(wvG<m>1dd``HD[b5#

Vv1ddt

CZVvD1ddtITk[b5D1ddt;,#}g,[b5D1ddt*“l”1,zIT!q“B”w*

Vv1ddt#by,53H+?U}][/*?B}],;sY9(#M#z9IT!q+1ddtO$D
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yy=YVHsn

CZH?rPD#M$b5k5b5.dDnlLH#|k9CD%;^X,rKICZH

O_P;,%;DrP#

y=ysn

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

%;m>#

BIC BIC <r#!qMHOyZ -2 T}F;@FD#MDH?#5=!,#M=C#BIC 2a“

M#”}`N}#M(}g,_Ps?dkD4S#M),+H AIC |Oq#

AIC Akaike E"j<#!qMHOyZ -2 T}F;@FD#MDH?#5=!,#M=C#AIC“

M#”}`N}#M(}g,_Ps?dkD4S#M)#

8(wvrP

zIT8(h*ddvDwvrP#

v TZyZPD}],k8(|,yhrPDVN#y8(VND3r(eKb)VNZdvPDT

>3r#

v TZ`,}],k(}ZxqPkT|,rPDH?VNmSu?48(X(rP#;s,8((

eKCrPD,HVND5#

– zIT1SZxqPdk?v,HVND5,2ITSIC,H5DPmP!q#*SIC,H

5DPmP!q,k%wyh,HD%*qPD!TE4%#KYw+r*“!q,H5”ST0

r#

– zIT(}Z“!q,H5”ST0rP%w{65<j"8(Qwn4Qw,H5Pm#Uq;

S*QwnDiI?V#QwnPDGE (*) ";m>(d{#

– xqPDrP3r(eKb)rPZdvPDT>3r#

TZyZPD}]M`,}],dv<^F* 30 vrP#K^F|(y8(DwvrP(dkr?

j)T0knQbO#M`X*D?j#pv8(DrPEHZknQbO#M`X*D?j#

dv!n

b)!n8(dvZ]#?jDdviPD!n**T>DrPhCy8(DnQbO#MD`X?jzId

v#rPDdviPD!n**T>DrPhCy8(DwvrPzIdv#

\e#M53
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T>#M53PwvrP.dDr{X5D<Nm>#yT>?jD#MbOH3FmMk:5m<

+|(ZdvnP#g{ZrPDdviP!qKK!n,G4+**T>DrPhCy8(D?v

rP4(;v%@Ddvn#

rP.dDr{X5_P`XDTxT.=,TxT.=OMm>X*O*X*#zIT!q~XT

xT.=sZ8(5DX*#

#MbOH3FMk:5

b)mPv!qT>D?jrPD#MbOH3FMk:5#b)mk“\e#M53”T>Z]PD

m|,`,DE"#b)m'VyPDj<8Sm&\M`-m&\#

#M'&M#MN}

b)mPv!qT>D?jrPD#M'&liM#MN}##M'&li|(#MP|,D?vd

kD F 3FM`XTxT5#

0l<

T>PK$DrPkdy0lr0ldDd{rP.dr{X5D<Nm>#0lPK$rPDrP

F*-r#!q'&+zIxPu</TT>'&D0l<#!q-r+zIxPu</TT>-r

D0l<#!q|(-rM'C+zI=v%@D0l<,4,;vu</*-r,m;vu</*

'&#zITZT>0l<DdvnP4XP;-rM'&#

zIT8(*T>D-rr'&D6p},dP,Z;v6p}CGPK$DrP#mbD?v6p

<T>PK$rPD|`dS-rr'&#}g,ZT>D'&P,Z}v6pIG)|,Z~v6

pPDrPw*1SdkDrPiI#Z}v6pPDrP\PK$rPdS0l,bGr*,PK

$rPGZ~v6pPDrPD1Sdk#

rP< b)<Pv!qT>D?jrPD[b5M$b5#ksxP$b1,K<9T>b)$bD$b5

MCExd#

Pn< b)<Pv!qT>D?jrPD#MPn#

w*dk

b)<PvyT>D?v?jD$Z4vT0C?jD 3 vw*dk#w*dkGTxT5n!Dd

k#*K'VdkM?jIC;,DLH,y am>?vrPD z CV#

$bm b)mPv!qT>D?jrPD$b50b)$bDCExd#

k:5y>-rVv

7(D)rPnPI\GPK$rPPwvk:5D-r#k:5y>-rVvkT*T>DrPh

CP8(DwvrPDPmP|(D?v?jrP4P#

dv

;%k:5mM<m

bvmM<mPv?vPK$rPDk:50k:5y>-r#TZ?vk:5,m

P<|,;P#<mG0l<#ZmP!q;P+Z0l<P;vT>;u76,C

76SPK$rP(ynPI\}p`X*k:5DrP#

k:5D8Sm

bvmPv?vPK$rPDk:50k:5y>-r#bvmk;%=T>PDm

|,`,DE"#bvm'VyPDj<8Sm&\M`-m&\#

r{6p

zIT8(Qwy>-r1*|(D6p}?#K&9CD6pEnkkT0l<hvDE

n`,#
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yP#M.dD#MbOH

bv1=<y]yP#M0y!bO3F4T>#MbOH#a)KBPbO3F:

R = _T#MDbOEH,P1F*P(5}#|G?jd?Dd/P,I#MbMDH}#d

5D6'* 0 = 1#g{5O!,G4m>C#Mk}]DbOH;C#

yy=YVHsn

CZH?rPD#M$b5k5b5.dDnlLH#|k9CD%;^X,rKICZH

O_P;,%;DrP#

y=ysn

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

%;m>#

BIC BIC <r#!qMHOyZ -2 T}F;@FD#MDH?#5=!,#M=C#BIC 2a“

M#”}`N}#M(}g,_Ps?dkD4S#M),+H AIC |Oq#

AIC Akaike E"j<#!qMHOyZ -2 T}F;@FD#MDH?#5=!,#M=C#AIC“

M#”}`N}#M(}g,_Ps?dkD4S#M)#

$Zk:5

bvuN<T>@FZD?v1ddtZyP?jDk:5}?#

rP*;

bvmPvQT#M53PDrP&CDyP*;#I\D*;|(1'5e9"[/MV<#

#f

#f?j

IT+#M$b"CExdMPnmf*Bd?#*#fD?v8(?j<+zIT:D;iBd

?,?vBd?<|,@FZM$bZD5#TZ$b5"CExdMkyP5,zIT8(*Cw

Bd?0:Dy{F#j{d?{FGy{Fk?jrPyZVND{FD"C#y{FXk{OP

'd?{FDfr#h*1IT)9d?{T\bd?|{e;#

8>|,$bDv8}

4(;vd?,CZ8>G<Gq|,$b}]#zIT8(d?{F#1!5*

ForecastIndicator#

*#fD?j

8(G*#M53PDyP?jrP4(Bd?,9Gv**T>DrPhCy8(D?j

rP4(Bd?#

?j!n

IT+}]*;(}gT1'5xPD[/re9)T0TBd?(Z#f?jhCP8()xPD

*;#f= IBM SPSS Statistics }]D~r_10a0PDB}]/##fD}]PDUZ/1d5+

k?v1ddtD*<1d(}g1BDZ;l)Tk,"m>#M53DVv1ddt#vZ[b

5IUZ8(nrG<3r(e,"R}]4xP[/1,zEIT+NNBd?#f=n/}]/

P#

<v#M53

+#M53#f=9uD~i5(.zip D~)#C#M53D~ITIK}L4C#mb,KD~9I

TI“1dr{#M=8”}LCZKP=8Vv#v1XB@c#MN}1,K!nEIC#
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1dr{#M=8

“1dr{#M=8”}L9Cn/}]/PD}]T1dr{#M53KPC'(eD=8#=8IF*yr

PD1drPT0CrPZ8(1d6'ZD;iC'(e5(e#8(D5fs+C4zITyrPy0l

D1drPD$b#K}Lh*;vI“1dr{(#”}L4(D#M53D~#Y(n/}]/MGC44

(#M53D~DG)}]#

>}

(}9C“1dr{(#”}L,5qv_F(_"VK0lm`X*('8jDX|H?#CH?IXF,r

Kv_F(_#{wiCH?Dwi5TB;v>HD0l#(}+#M53D~0k=“1dr{#M=8”

}LP,"TCX|H?8(5/,\]WjIKwi#

KP1dr{#M=8

K&\h*“3F$b”!n#

SK%P!q:

Vv > $b > &C1dr{#M...

1. dk8(w*#M53D~DD~,r_%w/@"!q#M53D~##M53D~I“1dr{(#”

}L4(#

2. %wCZKP=8D!n#

3. %wLx#

4. Z“1dr{#M=8”T0rPD“=8”!n(O,%w(e=8Z"8(=8Z#

5. TZyZPD}],%wmS=8T(e?v=8#TZ`,}],k%wmS=8T(e?v=8,"

%wmS=8iT(e?v=8i#

6. %w!nT8(dvZ],"8(C=8y0lDrPcH#

7. %wKPTKPK}L#

(e=8Z

=8ZGz8(CZKP=8D5yZD\Z#=8ZITZ@FZax.0r.s*<#zIT!qTX8

($b==8Zax.s#1!ivB,+zIXA=8Zax*9D$b#yP=8+9C`,D=8ZM

8(n47($b1d6'#

":$bS=8Z*<sDZ;v1dN*<#}g,g{=8ZS 2014-11-01 *<"R1ddt*B,G4

Z;v$bkTZ 2014-12-01#

4*<1d"ax1dM$b1d6'48(

v g{[b5IUZ/1dVN(e,kTCZCUZ/1dVNDq=dk*<1d5"ax1d5

M$b1d6'5#UZ/1dVND5k`X*1ddtD*<1d;B#}g,g{Vv1dd

t*“B”,G45 10/10/2014 +w{* 10/01/2014,41BDZ;l#

v TZI-7\Z(eD[b5,kT?v-7\ZVN8(5#?vVN<+T>Z%@DPP#

v g{fZTn/}]/z'DUZ8(n,G4zXkTCUZ8(nD?viI?V(}gB

])8(5#?viI?V<+T>Z%@DPP#

v g{[b5IG<3r(e,G4*<1d"ax1dM$b1d6'I`Xv8DPE(T>Z

}]`-wP)(e#

4`TZ@FZax1dD1ddt}48(
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T`TZ@FZax1dD1ddt}==(e*<1dMax1d,dP,1ddtG8Vv1d

dt#@FZax1d(e*1ddt 0#@FZax1d.0D1ddtD5*:,@FZax1d

.sD1ddtD5*}#mb,z9IT8(=8Zaxs*$bD1ddt}#1!5* 0#

}g,Y(Vv1ddt*“B”,"Rz8(K 1 w**<1ddt,8(K 3 w*ax1ddt,

"8(K 1 w*ZK.s*$bD1ddt}#by,=8ZG@FZaxsD 3 vB#rK,+*

=8ZDZ 2 vMZ 3 vBzI$b,"*=8ZaxsDZ 1 vBzI$b#

mS=8M=8i

“=8”!n(8(*KPD=8#*(e=8,zXkH(}%w(e=8Z4(e=8Z#*4(=8M=

8i(vJCZ`,}]),k%w`X*DmS=8rmS=8i4%#(}Z`X*DxqP!qX(=

8r=8i,ITTdxP`-"4Fr>}#

yZPD}]

xqPDyVNP8(;v1drPVN,KVND5+f;*=85#=85P4ng=nm3rT>8(

D=85#g{=85Imo=(e,G4KP+T>Cmo=#

`,}]

wv=8

“wv=8”xqPD?;P<8(;v1drP,C1drPD5+f;*8(D=85#KrPI

yH?PP8(DVNk?v,HVND8(5DiO(e#=85PDZ]kyZPD}]`,#

=8i =8i(e;i=8,b)=8yZ%vyH?VNM`v,H5/O#TZ8(DH?VN,?v

,H5/O(?v,HVNwP;vT&D5)<(eK;v1drP#TZbyD?;v1dr

P,<+zI;v%@D=8,;s,b)1drPD5f;*=85#=8iD=85I;vmo

=8(,Cmo=+&CZCiPD?v1drP#

rPF}PT>k=8i`X*D,H5/OD}?#T>D5I\sZkC=8i`X*D1dr

PD5J}?(?v/OwP;vT&DrP)#18(D3),H5iO4kCiDyH?y|,

DrP`T&1,+"zbViv#

w*=8i>},Y(fZH?VN advertising T0=v,HVN region M brand#zIT(eT

advertising w*yH?"R|, region k brand DyPiOD=8i#;s,zIT8( advertis-

ing*1.2 w*mo=,Twi+ advertising vs 20% T?vk advertising VN`X*D1drPD

0l#g{ region P 4 v5,"R brand P 2 v5,G42P 8 vbyD1drP,rKbvi

+(e 8 v=8#

=8(e

CZ(e=8DhC!vZzD}]GyZPD}]9G`,}]#

yrP 8(=8DyrP#?v=8<yZ%vyrP#TZyZPD}],k!qCZ(eyrPDV

N#TZ`,}],k(}ZxqPkT|,rPDH?VNmSu?48(yrP#;s,8(C

Z(eyrPD,HVND5#Z8(,H51,BPYwJC:

v zIT1SZxqPdk?v,HVND5,2ITSIC,H5DPmP!q#*SIC,H5

DPmP!q,k%wyh,HD%*qPD!TE4%#KYw+r*“!q,H5”ST0r#

v zIT(}Z“!q,H5”ST0rP%w{65<j"8(Qwn4Qw,H5Pm#Uq;S

*QwnDiI?V#QwnPDGE (*) ";m>(d{#
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8(\0lD?j

g{z*@\yrP0lDX(?j,"R#{vwiTb)?jD0l,k9CK!n#1!iv

B,+T/7(yrPy0lD?j#zIT9C“!n”!n(ODhC48(K=8y0lDrP

DcH#

TZyZPD}],k!qyhD?j#TZ`,}],k(}ZxqPkT|,?jrPD?jH

?VNmSu?48(?jrP#1!ivB,+|(y8(H?VNP|,DyPrP#(}T;

vr`v,HVN(Fy|(D5,ITT|(DrPD/OxP(F#*T|(D,H5xP(

F,k%wyh,HD!TE4%#KYw+r*“!q,H5”T0r#

rPF}P(TZ`,}])T>10T`X?jH?8(D,H5/OD}?#T>D5I\sZ

\0l?jrPD5J}?(?v/OwP;vT&DrP)#18(D3),H5iO4k`X?

jH?y|,DrP`T&1,+"zbViv#

=8j6

?v=8<Xk_P(;j6#Kj6+T>ZkC=8`X*DdvP#TZKj6D5,}K(

;TTb,;PNN^F#

8(yrPD=85

9CK!nIT8(yrPZ=8ZP_PDT=5#XkTxqPPvD?v1ddt8(;v}

V5#(}%wA!"$brA!@5424b,ITq!=8ZP?v1ddtDyrP5(5J5r
$b5)#

8(yrPD=85Dmo=

zIT(emo=,TFcyrPZ=8ZPD5#zIT1Sdkmo=,2IT%wFcw4%

"S=85mo=9(wP4(mo=#

v mo=IT|,#M53PDNN?jrdk#

v g{=8ZSl=VP}]D1d6'Tb,G4Kmo=+&CZKmo=PwvVND$b

5#

v TZ`,}],Kmo=PD?vVN<8(;v1drP,C1drPICVNT0zTyH?

8(D,H5(e#b)1drPCZTKmo=xPs5#

}g,Y(yVN* advertising "Rmo=* advertising*1.2#K=8P9CDwv advertising 5

m>ZVP5Dy!Ovs 20%#

":*4(=8,kZ“=8”!n(O%wmS=8#

=85mo=9(w: 9C=85mo=9(wIT4(;vmo=,Kmo=CZFc%v=8r=8i

D=85#*9(mo=,k+iI?V3y=mo=VNP,r_1SZmo=VNPdkZ]#

v mo=IT|,#M53PDNN?jrdk#

v (}S“/}i”PmP!qi,;sZ“/}”PmP+w/}(r_!q/},;s%w“/}i”PmT_

D}7),IT3y/}#kdkyPj"KJEDN}#j"K+?D/}ia)KyPIC/}DP

m#T0rD#txT>KPX10y!/}Dr*hv#

v V{.#?Xk(Z}EZ#

v g{5|,!},G4Xk9Cdc (.) w*!}8>{#

*CJ“=85mo=9(w”,k%w“=8(e”r“=8i(e”T0rT_DFcw4%#

!q,H5: TZ`,}],zIT(FCZ(e=8r=8iy0lD?jD,H5#mb,z9IT(

FCZ*=8i(eyrP/OD,H5#

yP5 8(|(10,HVNDyP5#bG1!!n#
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!q5 9CK!nIT8(10,HVND5/#zITT*SPxP!qD5/xP}K#zc}Ku~

D5+T>Z%d!n(P,;zc}Ku~D5+T>Z4!qD5PmD;%d!n(P#+?

!n(P>yP4!qD5,x^[8(K24}Ku~#

v 8(}Kw1,IT9CGE (*) 4m>(d{#

v *e}10}Kw,kZ“}KT>D5”T0rPTQwn8(U5#

*(F\0l?jD,H5,kjIBP=h:

1. Z“=8(e”r“=8i(e”T0rP,!q**d(F,H5D?jH?#

2. %w*(FD,HD`&PPD!TE4%#

*T=8iDyrPD,H5xP(F,kjIBP=h:

1. Z“=8i(e”T0rP,%w*(FD,HD!TE4%(;ZyrPxqP)#

=8i(e

yrP 8(=8iDyrP/O#TZK/OPD?v1drP,<+zI;v%@D=8#k(}Zxq

PkT|,yhrPDH?VNmSu?48(yrP#;s,8(CZ(e/OD,HVND5#

1!ivB,+|(y8(yH?VNP|,DyPrP#(}T;vr`v,HVN(Fy|(D

5,ITT|(DrPD/OxP(F#*T|(D,H5xP(F,k%w3v,HD!TE4

%#KYw+r*“!q,H5”T0r#

rPF}PT>10*`XyH?|(D,H5/OD}?#T>D5I\sZC=8iDyrPD

5J}?(?v/OwP;vT&DrP)#18(D3),H5iO4kyH?y|,DrP`T

&1,+"zbViv#

8(\0lD?jrP

g{z*@\yrP/O0lDX(?j,"R#{vwiTb)?jD0l,k9CK!n#1!

ivB,+T/7(?vyrPy0lD?j#zIT9C“!n”!n(ODhC48(?v=8y

0lDrPDcH#

k(}ZxqPkT|,rPDH?VNmSu?48(?jrP#1!ivB,+|(y8(H?

VNP|,DyPrP#(}T;vr`v,HVN(Fy|(D5,ITT|(DrPD/OxP

(F#*T|(D,H5xP(F,k%wyh,HD!TE4%#KYw+r*“!q,H5”T0

r#

rPF}PT>10T`X?jH?8(D,H5/OD}?#T>D5I\sZ\0l?jrPD

5J}?(?v/OwP;vT&DrP)#18(D3),H5iO4k`X?jH?y|,Dr

P`T&1,+"zbViv#

=8j60:

?v=8i<Xk_P(;D0:#K0:CZ9lj6,Cj6+T>ZK=8iP?v=8D`

XdvP#TZ;v=8,dj6@NI0:"B._T0?vCZj6yrPD,HVND5i

I#wv,H5.dTB._Vt#TZ0:D5,}K(;TTb,;PNN^F#

yrPD=85Dmo=

=8iD=85Imo=8(,Cmo=CZFcCiPwvyrPD5#zIT1Sdkmo=,

2IT%wFcw4%"S=85mo=9(wP4(mo=#

v mo=IT|,#M53PDNN?jrdk#

v g{=8ZSl=VP}]D1d6'Tb,G4Kmo=+&CZKmo=PwvVND$b

5#
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v TZiPD?vyrP,Kmo=PDVN8(K1drP,b)1drPIb)VNT0CZ(

eyrPD,H5(e#b)1drPCZTKmo=xPs5#}g,g{yrPI

region=’north’ M brand=’X’ (e,G4mo=P9CD1drPI,yD,H5(e#

}g,Y(yH?VN* advertising,"Y(fZ=vH?VN region M brand#"R,Y(=8i

|,,HVN5DyPiO#;s,zIT8( advertising*1.2 w*mo=,Twi+ advertising

vs 20% T?vk advertising VN`X*D1drPD0l#

":=8iv&CZ`,}],*4(=8i,kZ“=8”!n(O%wmS=8i#

!n

\0lD?jDns6p

8(\0l?jDns6p}#sx?v6p(n` 5 v6p)<|,|dSX\yrP0lD?j#

_exT,Z;v6p|,+yrPCw1SdkD?j#Z~v6pPD?j+Z;v6pPD?

jCw1Sdk,@K`F#vsKhCD5+vSFcD4SLH,"I\0lT\#

nsT/lb?j}

8(**?vyrPT/lbD\0l?jDns}?#vsKhCD5+vSFcD4SLH,"

I\0lT\#

0l< T>?v=8DyrPkd0lD?jrP.dDr{X5D<Nm>#\0l?jD=85T0$

b5m<+|(ZdvnP#<N|,\0l?jD$b5D<#%w0l<PDNNZc<+r*

kCZc`X*DrPDj81r<#TZ?v=8,+zI%@D0l<#

rP< zI?v=8P?v\0l?jD$b5rP<#

$bmM=8m

b)mPv?v=8D$b5M=85#b)mk0l<PDm|,`,DE"#b)m'VyPD

j<8Sm&\M`-m&\#

+CExd|(Z<MmP

8(Gq+=8$bCExd,1|(Z<mMmdvP#

CExdmH (%)
KhCCZXF=8$bCExd#zIT8(NN!Z 100 D}}5#1!ivB,+9C 95% C

Exd#
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Z 8 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 =IT*:5,d6'*:^n= 1#: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). f6/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#
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Z 9 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#
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Z 10 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 3. ARIMA(0,0,1), q>0

ACF PACF
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m 4. ARIMA(0,0,1), q<0

ACF PACF

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

ACF PACF

m 5. ARIMA(1,0,0), f>0

ACF PACF
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m 6. 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
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m 7. ARIMA(0,1,0)(}VrP)

ACF
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