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10|xOv}=Ri= |iNt xQo |=Q@ u=wD|t =Q �OvQ=O |irDNt `=wv= xm � g(x) |R=Up=ai

%OQm |U} wvR=@ 2 |x]@=Q pmW x@ G(ai; bi; x)

G(ai; bi; x) = g(ai:x+ bi) (2)
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Moore- Twmatx@W H+ w u=yvB |x}q w |iNt |=yx}q |=yuwQv u}@ uRw
=@ "CU= |WRwt; |=yxvwtv |=yuRw u}@ Q=OQ@ T "CU= H T} QD=t Penrose

xrLQt wO pt=W ELM VRwt; xm Cio u=wD|t xOW x�=Q= C=L}[wD x@ xHwD
u=yvB |x}q |=yuwQv x@ =yT=}=@ w =yuRw |iO=YD X=YDN= 'pw= |xrLQt %CU=
|=yuRw |x@U=Lt 'swO |xrLQt w H T} QD=t u=yvB |x}q |HwQN |x@U=Lt w
hOy Q}O=kt w H T} QD=t Moore-Penrose Twmatx@W R= xO=iDU= =@ |HwQN
Twmat x@W uOQm =O}B CyH VRwt; OvwQ "CU= hrDNt |WRwt; |=yxvwtv |=Q@
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u=tR u}=Q@=v@ "OQ=O 'OQ}o|tv Q@ QO =Q |]NQ}e |R=Uxv}y@ R= |r=wQ ẁv I}y u; QO
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u} QDsyt R= |m}. PDSA CU= xOW xDN=OQB |OwQw |=yQDt=Q=B |HvU=w w
'|rm Qw]x@ [18�16]"CU= |OwQw |=yQDt=Q=B C=Q}}eD |wor= |}=U=vW |=Q@ =yVwQ
uOw@ |ivt 'p@=kt QO w �|@O ?} Q[� hOy `@=D V}=Ri= |=vat x@ C@Ft PDSA

|=yQDt=Q=B |=Q@ PDSA G}=Dv "CU= |HwQN Q=Okt uDi=} Vy=m |vat x@ u;
B=D QDt=Q=B |=Q@ 'p=Ft u=wvax@ "CU= xOW xO=O u=Wv 12 pmW QO |OwQw
QDt=Q=B V}=Ri= =@ w xOW x@U=Lt C@Ft PDSA G}=Dv j=iD= x@ ?} Qk ,=@} QkD
Q}O=kt QDW}@ xm CU= |r=L QO u}= "CU= xDi=} Vy=m PDSA Q=Okt 'B=D
X=N |wor= l} R= w xOt; CUOx@ |ivt OwQi OOa |=Q@ sensitivity analysis

Q=Okt 'W=D QDt=Q=B V}=Ri= =@ 'u}vJty "CU= xOQmv |wQ}B |Wy=m =} |W}=Ri=
|x}k@ |=Q@ xm CU= |r=L QO u}= "CU= xOw@ x=Qty Vy=m =@ C}U=UL p}rLD

"ELM QDQ@ |=ypOt w 1 |xrO=at |Q=t; |=yXN=W G}=Dv "2 pwOH
MAPE RMSE MAE =ypOt
3 974 0 819 0 064 �2011� u=Q=mty w u}UL
8 395 0 819 0 091 �2016� u=Q=mty w xO=Rp=@k=
0 223 0 006 0 001 ELM1-TYPE1
0 802 0 010 0 005 ELM2�TYPE2

x@ 1 |xrO=at |=Q@ MAPE w RMSE 'MAE Q}O=kt 'u; j@=]t xm CU=
CU= |r=L QO u}= "CU= xOW x@U=Lt 3 974 '0 819 '0 064 |w=Ut ?}DQD
?}DQD x@ 2 |xrO=at |=Q@ MAPE w RMSE |Q=t; |=yXN=W Q=Okt xm
pOt '|OOa |=ypOt G}=Dv xHwD =@ "CU= xOt; CUOx@ 8 395 w 0 819 =@ Q@=Q@
"OQ=O |QDW}@ CkO '|@ QHD |=yxrO=at =@ xU}=kt QO hrDNt |=y?}mQD =@ ELM1
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"OW xO=O xaUwD OvtwQ}v VRwt; u}W=t pOt 5 '|OwQw |=yQDt=Q=B R= xO=iDU= =@TBU
=y|R=Ux}@W QO =RHt QDt=Q=B l} u=wva x@ |@v=H |xvRwQ pmW ?} Q[ u}vJty
QDt=Q=B =@ pOt xm OyO|t u=Wv =y|R=UpOt G}=Dv p}rLD w x} RHD "OW xO=iDU=
u=Wv C}U=UL p}rLD TBU "OQ=O |QDW}@ CkO '|@v=H |xvRwQ pmW ?} Q[
QDt=Q=B u} QDQF-wt u=wvax@ �Ym=D� |@v=H |xvRwQ Q]k x@ u=} QH jta QDt=Q=B xm O=O
|x}rm |=Q@ |@Uv jDWtC}U=UL p}rLD 'u}= Q@ xwqa "CU= xOW |}=U=vW |OwQw

"CU= xOW =QH= |OwQw |=yQDt=Q=B

xOW xOR u}tND |ivt Qo}O VN@ w C@Ft PDSA G}=Dv R= |WN@ R}v =yQDt=Q=B
"CU=

|Q}oxH}Dv "8
OvtwQ}v VRwt; u}W=t O}OH pOt \UwD Q=@ u}rw= |=Q@ 'Q[=L |xar=]t QO
"CU= xOW |R=Ux}@W |wQ}=O w |r}]DUt |@v=H |=yxvRwQ |@O ?} Q[ '�ELM�

=yCWwv=B
1. An�s
2. radial bases neural networks (RBNN)
3. extreme learning machine (ELM)
4. feed-forward
5. Huang
6. analytical
7. single layer feed forward neural network
8. bias
9. piecewise continuous function
10. additive
11. hardlim
12. sigmoid
13. tribas
14. radbas
15. Levenberg-Marquardt
16. Matlab
17. Monte Carlo simulation
18. k-fold cross validation
19. the partial derivative sensitivity analysis
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