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xwQo Qy Cq=kt ẁtHt w 'x@U=Lt Q}N= p=U 50 |] QO xOW xDiQo Q_v QO Cq=kt

"�5 Q=Owtv� OW XNWt
|NQ@ "CU= Cw=iDt 'hrDNt |v=tR |=yxQwO |] C=aw[wt R= l} Qy OWQ
OWQ C=aw[wt Q}=U x@ C@Uv 'Ov=xDi=} G=wQ Q}N= |=yxyO QO xm C=aw[wt R=
|NQ@ w V}=Ri= Q}N= |=yxyO QO C=aw[wt |NQ@ Cq=kt O=OaD "OvQ=O |QDW}@
=yxyO QO =yu; O=OaD x@ xHwD =@ C=aw[wt u}= |UQQ@ "CU= Vy=m x@ wQ
ẁ[wt u; x@ u}kkLt xHwD Qou=}@ ẁ[wt Qy pwRv =} OWQ "CU= xHwD p@=k
=yu; x@ u=QoVywSB w Ov=C}ty= |=Q=O u=vJty R}v C=aw[wt R= |NQ@ "CU=

"u=tDQ=BO Qy VywSB *OYQO "4 Q=Owtv

" ẁ[wt Qy Cq=kt |rm Q=tW "5 Q=Owtv
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|m} 13�AIC� l}�=m ; Q=}at "OwW ^=Lr R}v =yQDt=Q=B O=OaD 'pOt |=]N Q=Okt Q@
ARIMA(p; d; q) pOt QO "CU= pOt u} QDy@ ?=NDv= |=Q@ =yQ=}at ẁv u}= R=
xDW=O OwHw R}v C@=F xrtH pOt QO Qo =� "OwW|t x@U=Lt Q} R CQwYx@ Q=}at u}=

[22]�"OwW|t xi=[= |m} =yQDt=Q=B O=OaD x@ OW=@
AIC = n ln(SSR) + 2(p + q)

SSR =
nX
i=1

(xi � x̂i)2

[22]"OwW|t ?=NDv= OQ=O |QDsm l}�=m ; Q=}at xm |rOt 'Q=}at u}= |x@U=Lt R= Oa@
O=OaD '=yxO=O R= xDUO u}rw= |v}@V}B *|O=yvW}B pOt T=U=Q@ =yxO=O|v}@V}B |=Q@
O=OaD x@ \w@ Qt |=yxO=O "OQ}o|t Q=Qk |UQQ@ OQwt xOv}; p=U 10 |=Q@ Cq=kt
|v=tR |QU Q=Owtv "CU= xDUUo |v=tR|QU l} `}=vY |UOvyt |=yVywSB

"�9 Q=Owtv�OyO|t u=Wv =yxO=O QO =Q |}=tv =} 2 xHQO OvwQ OwHw
95 u=v}t]= |xrY=i QO 1 OOa uDiQov Q=Qk w Tm =@� Tm =m Q=Owtv x@ xHwD =@
10 Q=Owtv QO xm s} wW|t =yxO=O u}= Tv=} Q=w QO |}=DU}==v xHwDt � |=Q@ OYQO
xm CU= QiY '� p}O@D QDt=Q=B |=Q@ |O=yvW}B Q=Okt u} QDy@ "CU= xOW xO=O u=Wv

"Ovm|t O}m -=D |tD} Q=or p}O@D swRr Q@
QO |}=DU}==v 'OvwQ OwHw p}rOx@ =yVywSB O=OaD |=yxO=O |v=tR |QU Q=Owtv
O}}-=D =Q ?r]t u}= R}v |tD} Q=or |QU pacf w acf Q=Owtv "OyO|t u=Wv =Q u}ov=}t
`]k l} Q}N-=D R= Oa@ pacf w Ovm|t pRvD Ovm Q=}U@ |}xvwtv acf xm u}= R= "Ovm|t

"OQ@ |B =yxO=O u}ov=}t QO |}=DU}= |=Q@ uOQm|r[=iD swRr x@ u=wD|t 'OwW|t
ARMA(3; 5)pOtl}�=m ; Q=}at?ULQ@pOtu} QDy@ 'uOQm|r[=iD Q=@l} =@

"Cq=kt O=OaD |v=tR |QU OvwQ "9 Q=Owtv

"Cq=kt O=OaD Tm =@� Tm =m p}O@D "10 Q=Owtv

"xDWPo p=U 50 QO C=aw[wt |}xDWQ u=}t |xHQO "8 Q=Owtv

QO Q}N= p=U 50 QO |rm Qw]x@ C=aw[wt uOw@|}xDWQu=}t |xHQO |D=aq]=
"CU= xOW xO=O u=Wv 8 Q=Owtv

|x} Q_v w |R} Qxt=vQ@ C=aw[wt ?}DQDx@ xDWPo p=U 50 QO jwi Q=Owtv QO
j}kLD w p}rLDwx} RHD |=yl}vmD w |D=aq]= w OvtWwy |=ysDU}U 'u=tR=U
CW=Oy@ w |vt}= C=aw[wt w 'l =QDW= u} QDW}@ C=aw[wt Qo}O =@ C=}rta QO
u} QDsm |=Q=O |DavY \@=wQ w u=vmQ=m w |v=Uv= |=yQwDm =i |UOvyt '|}xiQL

"OvDUy l =QDW= |xHQO

`}=vY |UOvyt |wQ V}B xOv}; |=yji=|v}@V}B �?
|=yQwWm w =yu=tDQ=BO 'C=aw[wt Q_v R= `}=vY|UOvyt |xOv};|UQQ@ Qo}Op}rLD
s=tD QO |}=y?} QkD u=wD|t p@k |=yp=U C=aq]= OwHw x@ xHwD =@ "CU= wQW}B
Qw_vt u}= |=Q@ "CW=O R}v |D; |=yp=U |=Q@ VywSB u}= QO |UQQ@ OQwt |=yxv}tR
xm u}= x@ xHwD =@ "CUH xQy@ |:tm |Q=t; w |r}rLD |=yVwQ |NQ@ R= u=wD|t
ẁv R= =yxO=O TvH 'Ovm|t Q}}eD u=tR |] VywSB u}= QO |UQQ@ OQwt C=aq]=
u}= QO &OQ=O OwHw |irDNt |=yVwQ =yxO=O u}=|v}@V}B |=Q@ "CU= |v=tR |QU

"CU= xOW xO=iDU= |v=tR |QU VwQ R= =yxO=O ẁv x@ xHwD =@ VywSB
|x@DQt |xYNWt uwJ 'CU=DU}==v |v=tR |QU ẁv R= j}kLD u}= |=yxO=O
u}vJ|v}@V}B |=Q@ |Q=t; pOt u} QDy@ "CU}v C@=F u=tR pw] QO Tv=} Q=w u; swO
Tv=} Q=w O}=@ =OD@= xO=O |R=UxO=t; Qw_vtx@ "CU= Rv}m}H� Tm =@ pOt |}=yxO=O
QO Tm =@ w Tm =m \UwD xOW |iQat p}O@D Qw_vtu}O@ "OQm C@=F =Q |v=tR |QU

%OwW|t O=yvW}B �Tm =@� Tm =m p}O@D� 1964 p=U

T (Xt) =

8<:X�t �1
� ; � 6= 0

ln(Xt); � = 0
|=y|QU |=Q@ \ki Tv=} Q=w |Q=O}=B Cq}O@D "Ovt=v|t p}O@D QDt=Q=B =Q � u; QO xm
OQ=Ov OwHw |D}OwOLt OUQ|t Q_v x@ xm u=vJ 'u}= OwHw =@ "OwQ|t Q=m x@ C@Ft
|oW}ty Q=DN=U xm u}= uwO@ 'OwRi= |QU x@ =Q |D@=F Q=Okt u=wD|t xW}ty =Q} R

"Ovm Q}}eD |QU
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@V
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"pOt C@U=vt "11 Q=Owtv

pOt =@ xOv}; p=U 10 |v}@V}B Q}O=kt w |v=tR |QU "12 Q=Owtv
"ARIMA(3,1,5)

[22]"OwW|t xO=iDU= 15�MAPE� |@Uv

MAPE = 1
n

nX
i=1

jx̂i � xij
jx̂ij � 100

x@ l}ORv xm CU= OYQO 5 52 Q@=Q@ ARIMA(3,1,5) |@=NDv= pOt |=]N
xOW?=NDv= pOt uOw@?U=vt R= u=Wv 'x]w@ Qt |v=tR|QU QO Q=}at u}= uOw@ QiY
R= |QDW}@ l}�=m ; Q=}at xm =Q ARIMA(3,1,2) pOt Qo = 'xU}=kt |=Q@ "OQ=O
,=@} QkD |@Uv jr]t |=]N u}ov=}t =@ s}vm ?=NDv= 'OQ=O ARIMA(3,1,5) pOt

"OyO|t u=Wv =Q pOt uOw@ ?U=vt=v xm 's} wW|t xH=wt OYQO 13 27

x}rw= |xOWv|r[=iD |=yxO=O |x}=B Q@ ARIMA(3; 1; 5) pOt pO=at xm CU=
"CU=

l} O=ODt= QO ,=@} QkD \=kv '�AJ CtU 11 Q=Owtv� p=tQv p=tDL= Q=Owtv QO
VR=Q@ R= pY=L |=yxOv=t|k=@ xm OyO|t u=Wv u}= w Ov=xDiQo Q=Qk CU=Q \N
Q@=Q@ QO =yxOv=t|k=@ Q=Owtv "Ov=xOW `} RwD p=tQv CQwYx@ ARIMA(3,1,5) pOt
u=Wv =Q |Y=N Q=DN=U R}v �CU=Q CtU 11 Q=Owtv� xOW xO=O VR=Q@ Q}O=kt

"CiQ}PB =Q =yxOv=t|k=@ Tv=} Q=w uOw@C@=F ZQi u=wD|t u}=Q@=v@ 'OyO|tv
Rw=HD u=WOQ=Ov=DU= OwOL R= =Q} R 'OvDU}v Q=O|vat =y|oDU@ty OwN R=l}I}y
VwQ "CU=yu; uOw@|iO=YD w =yxOv=t|k=@ uOw@xDU@ty=v |vat x@ u}= "Ov=xOQmv
uwtR; '=yxOv=t|k=@ |=y|oDU@ty OwN |=v@tQ@ pOt C@U=vt |UQQ@ |=Q@ QD|tUQ
p-value Q=Okt xm OyO|t u=Wv uwtR; u}= x@ \w@ Qt G}=Dv [22]"CU= wDv=tCQB
xOWxOy=Wt Q=Okt xU}=kt Qo}O VwQ "CU= 0 05 R= QDW}@ =yQ}N-=D |t=tD |=Q@
|xOWxOy=Wt Q=Okt xJv=vJ "CU= wO|m pwOH QO u; ?U=vt Q=Okt =@ wO|m Q=t;
"OwW|t xDiQ}PB =y|oDU@ty OwN uOw@ QiY ZQi OW=@ QDsm pwOH Q=Okt R= xQ=t;
R= pY=L |=yxOv=t|k=@ Cio u=wD|t xU}=kt |=yVwQ R= s=Om Qy =@ C}=yv QO

"�12 Q=Owtv� Ov=xDU@ty=v ARIMA(3,1,5) pOt VR=Q@
|wQ Q@ =Q sD} Q=or p}O@D uwQ=w O}=@ |rm Q}eDt|v}@V}B Q}O=kt |xOy=Wt |=Q@
|tD} Q=or |QUu}= |=Q@ x}rw=p}O@D xmu}=p}rOx@ "s}yO s=Hv= =yxO=O|v}@V}B Q}O=kt
uwQ=w =@ "s} Q}o@ 14|}=yv p}O@D xOt; CUO x@ |=yxO=O R= O}=@ uwvm = 'CU= xOw@
QO xOv}; p=U 10 |=Q@ =yVywSB O=OaD|v}@V}B Q}O=kt 'Tm =@� Tm =m p}O@D uOQm

"CU= xOt; 3 pwOH
=@ xU}=kt u=mt= xm CU= 4 pwOH j@] |QU |}=yDv= p=U 5 |=Q@ |v}@V}B

"OQ=O OwHw |ak=w Q}O=kt
jr]t |=]N u}ov=}t |x]@=Q R= |@=NDv= pOt|v}@V}B |=]N |x@U=Lt |=Q@
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"j]=vt VywSB O=OaD|v}@V}B "14 Q=Owtv

"C=aw[wt uOw@ |}xDWQu=}t |xHQO|v}@V}B "15 Q=Owtv

|kQW |=}U; |=yQwWm |atHD Q_v R= xOWs=Hv=|v}@V}B j@] xOv}; |xyO QO
|=m} Qt; w |@ Qe |=B wQ= |=yQwWm u; R= TB w Ov=VywSB O=OaD u} QDW}@ |=Q=O
pLt |oOvm =QB|v}@V}B QO 14 Q=Owtv j@] "�14 Q=Owtv� OvQ}o|t Q=Qk |r=tW
"OW Oy=wN =Hx@=H j]=vt |NQ@ |xDWPo OvwQ xm OwW|t xO}O =yVywSB Q=WDv=
Oa@ |xyO QO C=aw[wt uOw@ |}xDWQu=}t |xHQO|v}@V}B x@ \w@ Qt Qo}O p}rLD
|=y ẁ[wt R= l} Qy l =QDW= u=R}t u=wD|t OwHwt |=yxO=O x@ xHwD =@ "Ow@ Oy=wN
|=yVwQ x@=Wt|v}@V}B s=Hv= pL=Qt "OQm |UQQ@ C=aw[wt Qo}O =@ =Q xv=oxOQ=yJ
l} Qy |=yxO=O 'l =QDW= |xHQO u} QDW}@ =@ C=aw[wt V}=tv |=Q@ "CU= |r@k

"�15 Q=Owtv� OW x@U=Lt |atHD CQwYx@ 4 pwOH |=yuwDU R=
l =QDW= u} QDW}@ �u=tR=U |x} Q_v w |R} Qxt=vQ@� xwQo ẁ[wt 15 Q=Owtv QO
|xDWQ QO xm CU=vat u=O@ u}= &CW=O Oy=wN xOv}; |xyO QO C=aw[wt Qo}O =@ =Q
u=tR=U C=}rta uOQmu=U; w QDy@ |xO=iDU= |=Q@ =yC}r=ai u} QDW}@ `}=vY|UOvyt
h=Oy= jkLD CyH QO `@=vt |xv}y@ |Q}oxQy@ w u=tR=U uOQmOt;Q=m u}vJty w
C}r=ai x@ QHvt |wLvx@ xm ẁ[wt u}= QO =yVywSB u} QDW}@ =Pr "CU= u=tR=U

"OW Oy=wN xDN=OQB OwW|t |yDvt u=tR=U QO
|=ysDU}U� ẁ[wt CW=O Oy=wN =Q l =QDW= xHQO u} QDW}@ xm swO ẁ[wt
=yC}r=ai s=tD Q[=L uQk QO xm u}= x@ xHwD =@ "Ow@ Oy=wN �|D=aq]= w OvtWwy
QO C=aq]= |Qw=:vi xm |Qw]x@ �� Ov=xv=}=Q R= |Q}oxQy@ w |R=UQ=mOwN p=L QO
QDW}@ xOv}; QO xm OQm pqODU= u}vJ u=wD|t �� CU= xOQm Pwiv =yVN@ |xty

"Oa@ p=U 10 |=Q@ VywSB O=OaD|v}@V}B "3 pwOH
VywSB O=OaD p=U

9201 2010
9240 2011
9195 2012
9478 2013
9678 2014
9560 2015
9524 2016
9809 2017
1002 2018
9923 2019

"|QU |=yDv= p=U 5 |=Q@ VywSB O=OaD|v}@V}B "4 pwOH
pOt =@ |v}@V}B pOt =@ |v}@V}B VywSB O=OaD p=U

ARIMA(3,1,2) ARIMA(3,1,5)

4550 88 4606 61 4694 2005
4940 02 5262 97 5656 2006
5163 18 5794 95 5710 2007
5564 07 6074 25 6017 2008
6291 04 7061 10 8177 2009

"|v=tR |QU ltmx@ |WywSB C=aw[wt |Q}oQ=Qk ?}DQD "13 Q=Owtv

|=y|QU R= xO=iDU= =@ VywSB u}= QO |UQQ@ OQwt OQ=wt Qo}O|v}@V}B |=Q@
CU= s}HL u; O}}-=D w ?U=vt pOt ?=NDv= w C=@U=Lt xm u}= x@ xHwD =@ '|v=tR
ẁtHt Q_v R= |WywSB C=aw[wt |Q}oQ=Qk ?}DQD "s}vm|t xOvU@ G}=Dv QmP x@ \ki

"CU= xOt; 13 Q=Owtv QO xOv}; p=U 10 QO =yVywSB O=OaD
xO=iDU= =@ =yxO=O =OD@= "CU= Oa@ p=U 10 |=Q@ j]=vt x@ \w@ Qt Qo}O|v}@V}B
xO=iDU= =@ |v}@V}B 'p@k VwQ x@=Wt w Ot;QO =DU}= CQwYx@ Tm =@� Tm =m pOt R=

"CiQo CQwY ARIMA pOt u} QD?U=vt R=
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Qo}O =@ =Q l =QDW= xHQO u} QDsm �|v=Uv= |=yQwDm =i |UOvyt� w �|}xiQL CW=Oy@

"OQ=O C=aw[wt
`}=vY |UOvyt |=yVywSB |UQQ@ x@ xm [19]u=Q=mty w uwUJ=y j}kLD QO
|=yxv}tR xOt; CUO x@ G}=Dv Q@=v@ Ow@ xOW xDN=OQB O}rwD CN=U |=yxv}tR QO
"OW|t pt=W =Q O=OaD u} QDW}@ O}rwD |R} Qxt=vQ@ w pQDvm w O=wt VR=OQB w CN=U
u}= 'O}rwD w CN=U C=aw[wt Q@ O}m -=D w Qo}O OQ=wt |Q=PoQ=vm =@ R}v VywSB u}= QO
"Ov=xO=O X=YDN= OwN x@ Q}N= |=yxyO QO =Q VywSB O=OaD u} QDW}@ ẁ[wt wO
'O}OH |=y\}Lt =@ xOv}; QO `}=vY u=UOvyt xm Ow@ xOW u=}@ [18]RQB wO j}kLD QO
R}v jkLt u}= |=y|v}@V}B R= |WN@ "Ov=xH=wt Vv=O s}yUD w wv |=y|Qw=:vi Pwiv
|=yxyO QO j}kLD u}= QO OW u=}@ xm u=vJ "CU= xO}UQ C=@F= x@ VywSB u}= QO
�|D=aq]= w OvtWwy |=ysDU}U� C=aw[wt x@ \w@ Qt C=k}kLD u} QDW}@ Q}N=
C=aq]= |Qw=:vi uwJty O}OH |Qw=:vi xm CU= swyit u}O@ u}= "OQ=O X=YDN=
[20]nv}rwm j}kLD QO "CU= xOQm Pwiv `}=vY |UOvyt QO OvtWwy |=ysDU}U w
|=y|Qw=:vi xm Ov=xH=wt |}=y\}Lt =@ `}=vY u}UOvyt xOv}; QO xm Ow@ xOW VQ=Ro
u} QDW}@ x@ xHwD =@ VywSB u}= QO R}v xH}Dv u}= R= |WN@ "OQ=O Pwiv u; QO xDiQW}B
QO "CU= xO}UQ C=@F= x@ OvtWwy w |D=aq]= |=ysDU}U |xv}tR QO C=k}kLD
|=ysDU}U C=aw[wt xOv}; QO xm CU= xOW QmP R}v [7]=}rw= w u=wNCUO VywSB
u}= QO xm CW=O Ovy=wN =Q VywSB O=OaD u} QDW}@ C=}rta QO j}kLD w OvtWwy
j]=vt w =yQwWm|v}@V}B G}=Dv =@ x]@=Q QO u}vJty "CU= xO}UQ C=@F= x@ VywSB

"CU= xOW O}}-=D VywSB u}= QO G}=Dv =yu; j}kLD QO wQW}B
x=o}=B QO OwHwt C=aq]= R= xO=iDU= =@ OwW|t O=yvW}B |D; C=}kkLD |=Q@
w OwW s=Ok=|v}@V}B |=Q@ |awvYt |@Ya |=yxm@W uwJty |Qo}O l}vmD R=
<=RH= R= xOQDUo C=aq]= xm u}= x@ xHwD =@ "OwW xU}=kt j}kLD u}= =@ xrY=L G}=Dv
'|w=mxO=O l}vmD R= xO=iDU= =@ xm OwW|t O=yvW}B CU= OwHwt x=o}=B QO =yVywSB
u}vJty "OwW G=QNDU= 'OW=@ ?r=H O}=W xm =yVywSB <=RH= u}@ C=]=@DQ= |NQ@
�C=m =QDW=� |v=WwBsy u=R}t |WywSB C=aw[wt R= xwQo Qy QO OwW|t O=yvW}B
=@ "OwW |HvUQ=@Da= C=aw[wt |Ov@xDUO =D 'OwW XNWt xwQo Qy |O}rm u=oS=w
QO =yu; syU w =yQwWm |xr=UQy OWQ xm OwW|t O=yvW}B OwHwt C=aq]= x@ xHwD
|=yp=U QO QwWm Qy x=o}=H pm QO w 'XNWt `}=vY |UOvyt |=yVywSB Q=WDv=

"OwW u}}aD u=yH w xk]vt K]U QO Q}N=
xOv}; QO xOW XNWt |=tvQwO x@ xHwD =@ `}=vY |UOvyt |=yxOmWv=O
|=yV}=Qo |L=Q] u}vJty w xOW u=}@ EL=@t =@ =vW; O}D=U= ?PH QO Ovv=wD|t

"OvQ=OQ@ s=o |r}tmD Cq}YLD |=yxQwO QO O}OH

CyH u}= QO OwN |=yl}vmD R= xO=iDU= Qw_vtx@ `}=vY u=UOvyt |=yC}r=ai
"Ow@ Oy=wN

|Q}oxH}Dv "6
x@ xDWPo p=U 50 QO `}=vY |UOvyt |=yVywSB OvwQ |UQQ@ =@ VywSB u}= QO
R= pY=L xOt; CUO x@ G}=Dv "OW xDN=OQB xDWQ u}= |wQ V}B |=yji=|v}@V}B
"CU= `}=vY |UOvyt xDWQ x@ \w@ Qt |rrtr=u}@ x} QWv 54 |xr=kt 87150 p}rLD
C=aw[wt OvwQ "CU= |OwaY,qt=m xDWPo |=yxyO QO =yVywSB Q=tW |rm OvwQ
=yVywSB w CU= OYQO 46 R= V}@ xDWPo p=U 50 QO =yVywSB O=OaD Q_v R=
|x} Q_v w |R} Qxt=vQ@� '�|D=aq]= w OvtWwy |=ysDU}U� C=aw[wt x@ ?}DQDx@
"OQ=O X=YDN= �C=}rta QO j}kLD� w �p}rLDwx} RHD |=yl}vmD� w '�u=tR=U
QDsm =@ R}v �|DavY \@=wQ w u=vmQ=m� w �|}xiQL CW=Oy@ w |vt}=� C=aw[wt
s=Hv= pLt |xv}tR QO "OvQ=O =Q =yVywSB Q=tW u} QDsm =yVywSB R= OYQO 2 R=
OYQO 86 R= V}@ |@ Qe |=B wQ= w |kQW |=}U; '|r=tW |=m} Qt; j]=vt VywSB
w |RmQtw |@ wvH |=m} Qt; '=k} Qi; j]=vt w u} QDW}@ `}=vY |UOvyt |=yVywSB
"Ov=xO=O X=YDN= OwN x@ =Q VywSB O=OaD u} QDsm OYQO 5 R=QDsm |kQW |=B wQ=
w u=tr; 'Ovry 'Ovy '|@ wvH xQm '=O=v=m 'u=w}=D 'u}J 'u=DUrov= '=m} Qt; |=yQwWm
w �`}=vY |UOvyt� |=yu=tDQ=BO "Ov=xOQm QWDvt =Q xr=kt O=OaD u} QDW}@ xUv=Qi
Q=tW u} QDsm �jQ@ |UOvyt� w �|Q=O@=UL� |=yu=tDQ=BO w u} QDW}@ �C} Q}Ot�
u}= QO |UQQ@ |=yQ=}at R= Qo}O |m} "Ov=xO=O X=YDN= OwN x@ =Q VywSB Q=WDv=
x@ wO C=m =QDW= ẁtHt hQat xm Ow@ C=aw[wt uOw@ |}xDWQu=}t |xHQO VywSB
|}xDWQu=}t |xHQO |xv}tR QO xDWPo p=U 50 QO "CU= p=U Qy QO C=aw[wt wO
OvtWwy |=ysDU}U� '�u=tR=U |x} Q_v w |R} Qxt=vQ@� C=aw[wt 'C=aw[wt uOw@
C=aw[wt Qo}O =@ �C=}rta QO j}kLD w p}rLD w x} RHD |=yl}vmD� w �|D=aq]= w
|=yQwDm =i |UOvyt� '�|}xiQL CW=Oy@ w |vt}=� C=aw[wt w l =QDW= u} QDW}@
|xyO |=Q@ "Ov=l =QDW= |xHQO u} QDsm |=Q=O �|DavY \@=wQ w u=vmQ=m� w �|v=Uv=
w �|D=aq]= w OvtWwy |=ysDU}U� uwJty |D=aw[wt xm OwW|t|v}@V}B xOv};
uwJty |D=aw[wt w 'u} QDW}@ �C=}rta QO j}kLD w p}rLD w x} RHD |=yl}vmD�
Cq=kt O=OaD u} QDsm �|DavY \@=wQ w u=vmQ=m� w �|}xiQL CW=Oy@ w |vt}=�
u} QDW}@ |@ Qe |=B wQ= w |kQW |=}U; |=yQwWm "OvyO|t X=YDN= OwN x@ =Q
Ovy=wN Cq=kt Q=WDv= QO |QDsm syU |kQW |=B wQ= w =k} Qi; |=yQwWm w O=OaD
�u=tR=U |x} Q_v w |R} Qxt=vQ@� xwQo C=aw[wt OwW|t|v}@V}B u}vJty "CW=O

=yCWwv=B
1. future studies
2. American institute of industrial engineering
3. American society of mechanical engineers (ASME)
4. quality function deployment
5. forecasting
6. prediction

7. qualitative
8. quantitative
9. auto correlation function
10. partial auto correlation function
11. ISSN
12. a�liations
13. Akaikes information criterion(AIC)
14. exp
15. mean absolute percentage error
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