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ẁ[wt C=}@O= Q@ |QwQt "2
x@ |v=OvJ Cq=kt xv=y=t Q=@ Gw= |v}@V}B XwYNQO 'OW xQ=W= QDV}B xm u=vJ
XwYN u}= QO xOWA=J Cq=kt R= |NQ@ VN@ u}= QO =t= CU= xO}UQv A=J
hQYt |v}@V}B Qw_vtx@ u=kkLt 2005 p=U QO "s}yO|t Q=Qk |UQQ@ OQwt =Q
|=Q@ u=v; &OvOQm xO=iDU= |@Ya |xm@W R= COtu=}t |xv=y=t Q=@ =} xD}U} QDmr=
OvO} RoQ@ |OwQw |=yQ}eDt u=wvax@ =Q p@k x=tVW |xv=y=t |=yQ=@ j}kLD u}= s=Hv=
R}v 2006 p=U QO [2]"Ov=xOQm xU}=kt lQLDt u}ov=}t VwQ =@ =Q |v}@V}B G}=Dv w
w}UQoQwD= |xJQ=Bl} lQLDt u}ov=}t VwQ R= xO=iDU= =@ 'u}kkLt R= |Qo}O O=OaD
|xk]vt QO xv=y=t Q=@ Gw= |=[=kD |v}@V}B x@ C@Uv �SARIMA� |rYi
xH}Dv u}= x@ Q_v OQwt j}kLD u=}=B QO xOa u}= [3]"Ov=xOQm s=Ok= j=Qa |x}v=t}rU
|=Q@ �ARIMA� w}UQoQwD= |xJQ=BlB lQLDt u}ov=}t |=ypOt xm OvO}UQ

syv w pyJ |xQ=tW �h} QW 74



O=Sv|
v}QL

@Q}W
OQ=

wxO
=Rs_

=mu
=QO=Q

@=[
Q'V

wQU
=[Q

}ra

|] xv=y=t |=wy |=tO \UwDt |vRw u}ov=}t w Q=@ Gw= u=}t |x]@=Q "3 pmW
"1384 =D 1381 |=yp=U

xWkv |@Ya |xm@W R= xO=iDU==@ |Ov@xWwN "4
xOu=tR=UOwN

s=Hv= |=Q@ xv=y=t Q=@ Gw= |v}@V}B |xv}tR QO xOWs=Hv= C=k}kLD R= s=OmI}y
xO=iDU= xm|r=LQO [2�6]"Ov=xOQmv |Ov@xDUO =Q |iQYt Q=@ Gw= |=yxO=O '|v}@V}B

|Q=R@= R= xO=iDU= swRr 'CU= |Ov@xWwN s=Hv= |=Q@ syt Q=}U@ p}qO R= |m} |rYi
QDW}@ u=Um} |=yxDUO QO hQYt |=ywor= u}= QDj}kO |Ov@xk@] w |}=U=vW |=Q@
CkO QO V}=Ri= w |oDiW; Vy=m ?Hwt =yxO=O |Ov@xk@] =Q} R 'OwW|t u=}=tv

"OwW xv=y=t Q=@ Gw= |v}@V}B

Q=@ hQYt |wor= Q@ =wy |=tO Q}F-=D "1"3
|=yQ=@ "CU= CQ=QL xHQO u=R}t hQYt |wor= Q@ QF-wt pt=wa u} QDsyt R= |m}
Ovv=t � xOvvmOQU p}=Uw R= xO=iDU= p}rOx@ p=U sQo |=yx=t QO |Q=HD w |ov=N
|m} QDmr= xOvvmsQo p}=Uw R= xO=iDU= p}rOx@ p=U OQU |=yx=t QO w � """w ui 'Qrwm

"Ov=CQ=QL xHQO Q}F-=D CLD
xU |=Q@ |YN=W u=wvax@ R} Q@D w R=wy= 'u=QyD QyW xU |=tO 'Qw_vt u}tyx@
hrDNt |}=wy w ?; j]=vt u=}t R= �OQU w sQo 'pODat� |}=wy w?; |xk]vt ẁv
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1. principal component analysis
2. self-organizing map
3. arti�cial intelligence
4. arti�cial neural networks
5. multiplicative
6. additive
7. width of the neighborhood function
8. davies-bouldin index
9. spherical clusters
10. random order incremental training
11. feature maps
12. rotated component matrix
13. kaiser-meyer-olkin measure of sampling adequacy
14. residuals
15. mean absolute percentage error
16. loss function
17. mean absolute error
18. mean of square error
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