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1. ARIMA

2. Artificial Neural Networks (ANN)
3. Genetic Algorithm (GA)

4. Mean Squared Error (MSE)
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1. bias
2. over fitting
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1. crossover
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1. mutation
2. back propagation
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1. train data
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3. test data

4. Tan-Sigmoid


http://necjournals.ir/article-1-1436-fa.html

Downloaded from necjournals.ir at 11:33 +0330 on Sunday September 29th 2019

b g 0dd i L JMEe Sl 35 a4 g pl T GBam polie sximd Lt da odls dlasn o o &8

Slodds 0dld LS Y Hlaged jd 5 Ceand 0l i i pdlie 5 2y (gl 03l Siusen
1,200

1,100
1,000
900
800

700 -

NN_POWER

600

500

400

300

T T T T T T
200 400 600 800 1,000 1,200 1,400 1,600

POWER

Soy9e] slaosls

560

540

520 |

500

NN_POWER

480

460 -

440 T T T T
400 440 480 520 560 600

POWER

e lael slaosls


http://necjournals.ir/article-1-1436-fa.html

Downloaded from necjournals.ir at 11:33 +0330 on Sunday September 29th 2019

lel ‘_g}‘)Jl A.J).w/ WAV Hliasls oF ojloss VY 090 \\rd

580

560

540

520

500

480 -

NN_POWER

460 |

440 -

420 -

400

T T T T T
360 400 440 480 520 560 600
POWER

a905) slmesls

Gyt oo 00D o i polie 9 (2)28 s oolo (e (Sian N jloges

odalie la o3 Ol (903 bl cul oanlie JB 55 398 L5L°’)]‘>9""; P LgSlon

S a0l ol 13 01 demg egias mas aS5ud Aol bwgl old L L e ¢ ol
) g el i ie] (slaols & bigyyo & ol WEVISY Lyl das clayyo Soleo hine

ol VEAAYY g VEVY/EY L ol 905l oloodly g (3590l (slaodly ogas p3 e li
Cey PSR < A S
Y Jodn )3 aS sael Cowd an Lad g 9050 gy 5l el )b aiugy polie pols Limgh )

O K55 vyl B ybo 5l B cdd o G e eyl ag polie Sl uS S o e

Cawl 05 0015


http://necjournals.ir/article-1-1436-fa.html

Downloaded from necjournals.ir at 11:33 +0330 on Sunday September 29th 2019

WY

e i s (luslie ()

S5 v B 5l B Cedd i i sl el )l alg polie 1S 5 op g ) Jgd

nole b el
Y Ol sl Y olass
I\ VY o e g9 olass
A Y4y ol g,e oo
Logsig Y ole aY Gl sols Js! &b
Logsig Y ol 4 sle eols Jlanl o
Linear o aY sl ooly Jasl b
0.0015 Sl &5
MSE Sas las
LM higel wisSl

R, MSE, AARE, Enin, Emax,» APRE 0%

o33l polie ;o i loae

wopad s Sluye (ke § Chpdy &g 5 Jao 03 IFR (9 bjgel a] 8 s

1,600

S VWYIA/Y - L).:‘).: L)")?‘J dL&w.)].)

1,400

1,200 -

1,000

GA_POWER

800

600

400

T
200 400

T T T T T
600 800 1,000 1,200 1,400 1,600

POWER

Uosgel sl oalo


http://necjournals.ir/article-1-1436-fa.html

Downloaded from necjournals.ir at 11:33 +0330 on Sunday September 29th 2019

Ol (€551 45 IRV Gliasls & ojlad Y o9 WA

700
650
% 600
=
o
D-|
<
o 950
500
450 T T T T T
360 400 440 480 520 560 600
POWER
e Lael glaosls
Gy Soad 0l Jw G p0lie 5 0y55 slo ool ls (Ken Y jlogal

M omwlio Caxdg )0 ol Sy polEe 5 0ud sdalio (glaodly o Wodly (Sivuen
o3—b U")?“’] dLDa odly ¢ By u.u?b._.w )510».4 4 I) W}L«CI wwbuﬁ J..\.c u»)yoi )I o ..))lb
s Slage (1Kilie 45 0 plogl o3ls YEVF 1 odlatul b 55 o liel sl )b . oums sl

Sl YAQ/AA L )gl).g W}L&.&I dL&ao)]) uo9.~a.’>
Loyt Jow F-¢

4S 03903 03wl Jgb— S5 905l 5l adllae 3590 (6w (2ble 905 LaSuie jolaieds

ol 0ol ¥ Jgan 13 00 3L 9051 51 sdal cunday ol


http://necjournals.ir/article-1-1436-fa.html

Downloaded from necjournals.ir at 11:33 +0330 on Sunday September 29th 2019

98 =S8 G903l @l ¥ Jguo

Jlz! T oLl

Y Y YASVA0 i oo (y305] o Lel
YFY-00F AR Sl polie (yge5]
CYASVON Y 10
_Y.A8EYAY AR

Ll dolg iy SO P e 2 3 %
Ay Frilaadsy dob s ol 05 sla ie

5 0 N ok )3 aodls pl el (asiio i o8 = (S ygejl 13l Jgin 1 &S pshailen
Awy o MA § AR (gl digo aiy dass (s 4 Cogs dmodly 05 Blo 5l o s Blo 70
039> 5,5 i )3 S oS 3 g5l ISl 51 sl S
B el Cadd (Gupte Glp baiy (ol | (S 5 4 & s el (o0 (98T Ll aidy
OlaS 5 s o 48 (Foldte Ol 5 e 1 & Canl g0l 4 55 ) by sl i
iy S 5y e |y SlS] 508 &S oS 5 95 a4l MA 5 AR (lotiy Ciliske
e ol o)l Koo sl

ARMA(12, 10) (S 5 ceallan 3)50 5loj sy, MA 5 AR Gilises S 5 o §

b il ool olaidl dgn 4y 1) ST o ieS g g0 GloS )5 oo 5o oS Wil o (gldinge
Laosls oUle y5lstods 5 035 g 3 Loyt able | (ST o8 s — (o cygnfl 4 5
ARIMA(12, 0, 10) & )yguods ylos o 1y dinty Joo bl cos bodld jl (g,8 Jolas 4 (g5l0

sl ods ols LY g 50 Jae cpl (slal jl osel Cosay gl b


http://necjournals.ir/article-1-1436-fa.html

Downloaded from necjournals.ir at 11:33 +0330 on Sunday September 29th 2019

lel ‘_;}‘)Jl AJ)M:/ WAV Hliasls oF ojloss VY 090

VE-

ARIMA(12, 0 10) Jow sl,2! 5 ool cowsay s ¥ Jgus

JL@.&‘ T o)LaT

o)l..\jl;;..J sla>

iy

ceeee YO AYAYA ya.yarvy IARRA AL <ol
R INAAAT C e FYAD VYT OAY AR(1)
ceeee ZVFVFPYSA <0\ OF —--.yyvavay AR(2)
ceeee FYYR.AY CYYVYVF < YEVY . AR(3)
ceeee YOAASYA LeYYYQ o OVY. AR(4)
e e e FYY.FYAY C o YYEY —+ YOVO-A AR(5)
e eeee YA.EQVS C S YOFA <.A90YAf AR(6)
teeee YYAY.VS S YYEY —- YAVBVA AR(7)
ceeee YEY.YSQ ceYYLf <.+ OOYFA AR(8)
e eeee \YSAQAY R N & < YF.POY AR(9)
coeee ZEOY.A-AD . YYEQ SV FSAYY - AR(10)
ceeee YYA.-OAS ceBY Y VFVASYY AR(11)
S (AR 3 COPEYY —CXTEYOA AR(12)
ceeee Y eEXYLY <o YYOF < YOFOFY MA(1)
ceeee _YAA-Q-S oYY S -« YAYSAD MA(2)
ceeee _ASSYAYY CevYLY —+ VYYAQD MA(3)
R N A .. Y\9F _LYY-SYE MA(4)
ceeee YYANTOY <o YYYD < FAYOYY MA(5)
cee e CAEYOYOS oYY —+Y-fy-q MA(6)
e ZQEVADA c e YeAY -+.1474¥14 MA(7)
e e CVVOSAAD N ayY —  XYAYVY MA(8)
R VAT « e YYVY -+ Yorora MA(9)


http://necjournals.ir/article-1-1436-fa.html

Downloaded from necjournals.ir at 11:33 +0330 on Sunday September 29th 2019

WY e ot e lawlio o)y

Jl| T o Ll 3 lasteul slas o e

e YAASYY <o Ya0Y + AOYYYA MA(10)

ceeee YOV SATY YESFIYY \YYO.Y -V Sl e Egoma
FVVYAAY iy Gully eSibe - .A5F£39 R?

VASY 08 il Luills lone Gl - AFEFOY  oud Law R
LA0YYVF ST e YO YV (g Sy o il slas
1.45YaFf Fled slne VAP PAYD  ilony o yo sozmo
LABOVAA sl Lae  SAPNALS Jlesl o S
VABDF A psmdlyipysd ojel  YAVY¥ F ol

F o,LD) Jlas!

3 oo Cunndg 53 3 guly — (mgd AL sl pasedie Y Jgia 3 &S pslailen
Cansd & el il g 2 025 |yl e oSl ] §1 S o5 ploxl cslaygng] guls 3yl
Slape (1Silie lise 48 Canl cpl cuils an g Wb ass] yol coles (o bl wles (5ldae |y 5

S 5 4m § G .0
Gl i Slaebll 90 oo By )b yd SYole bl (pg sla 0gud g l3) b0 40T,
sty cohlB a8 ol Jace o5l calpliy £l 005 YIS o) BiS G e g S0 Jgs
g jleadl Al | Sy Copde 5 (535 monal Car Cuosd oo i Ol § (eSS
Al oo led 2 lib ol

WS 0955 13,8 (chudiuwd 09,5 dw ;0 lo¥ o |y e U dinej (ol 5o oids ploul Cilalllas
B Cosd (g Ol sl (Sl oolitel b G Cuadd (i 9 (Smioie ©)8 o 4
09,5 Milie Ligh (il S womilee Sl @B Sy sl ol o5 wlas by Glpl ik
Olee (srer oy 395 s ae b ) Sloj sy sl le (Slanalie 5505, L epgd


http://necjournals.ir/article-1-1436-fa.html

Downloaded from necjournals.ir at 11:33 +0330 on Sunday September 29th 2019

Ol 5l dpeis [ VYAV il o o5lad ¥Y 00 VEY

A=l B ke 3 Ced Gt ©)98 gadlas 4 (sgian nas SbaSid 98l y S e
SoMd (it Ceeid S Al 4 i H5ige W2l (55 3N0g) S L g 0g)S g by
lad sy lul 3y 550 5 w5l asl

0 i s sl Iima jobr &8 sl Slllao s 201 j) Sl gl cnl @l
90358 (wyp 3)90 |y (Eghan (as sladSud 5 S e (pShe (rer Ty 38 sl
a2y b owloyS (B olul G Il 3 Cedd (Gnotn oz )3 robie SlagSl Glgisa |y gl
5 40350 Dy90 dljey Cyguods Cuaud (godly b ylpl 5y )1k s plool Gldllas y> oSyl &
bl oo ol ygody &S Sodby b1y cladllas ) ol jols jimgh cuwl 485 518 oo
Assany 5 1) S5 piag 0 sl Juo 93 2 09l simad csimgfy ol kel oo Al 39
i (Byre Job JB 5 canlio 55U S

ras el 5 Gloj (5w Sl (Slawglio (gu)p 4 & Slallas jogad )3 (iczen
SLadS s (S e (ke (rex s 353 slade 3 Sos lie (pl )3 laiBlyyy (g
s sy 055 5 i)l Sl il b g o)lol (sl Sag J> 0 S oo 5 (e
ol ol 3 485 9o slaow)p illae Wla3 S )15 o3l 3)90 0 Jl3L (slaciesd
Olee (srer quSg 395 (09) )0 By 0D (S e sl oS Claype (:0Le (BuioS
Lo gy plow 4o Cund (Sgian (mas ladSid (pioxed Cusl Jdin }03 by 93 j S yoie
Eyan s (LaaSd a8 coul asete (ool el sl s e pymeS (sl
S5 iz gel g S pxie (1he (ren s s 395 b Jdo &) Cand (e STy 4y 3 Slas
rolio Lo Ly puas aSud S QLR om0 )b B slo Cand (i G o9
(Wipgi ool @l cplel l g sl Sloj slags yo i Bl Sl sl Sl I Sl e
“Jie i e 4]y (sgiae (as laaSd i €58 & cul Slllae mls w3e
A8 S5 g (3,8 LS o glis ol L sl e S e (5Siie no pdgiogs (sl
Syl (ke (o> gdgides S Jde sl 4855 )15 Clalllas il 425 3)90 ()9S U

D50 )18 el B ol )3 (Gmpie ©)38 pow (545 4


http://necjournals.ir/article-1-1436-fa.html

Downloaded from necjournals.ir at 11:33 +0330 on Sunday September 29th 2019

WY e ot e lawlio o)y

&b

Jie (VYD) piee ()il (g ytmn fal Cuouis ¢ g, R § o ol (i yhosro cgmal [V]
NeF o)led e (mghy oa] dalilad o) )3 B Bpan g MW (i i g il
Do y5050 S )l ((WWAF) o dazme o olo Cubd (65l Dgrme (6 s f e «(639,0[Y]
$29 0% 9 CmtlsS (3= Lol ) Ced (i Gl Car Sl G 5 g e (S
Oyl By i

b jloolewl Ly ol J5Le ) By s i Ol {WAP) (e ol flobes o[ Y]
FoeelS 9 By (odikee (ko Gl S (o9 - onas

el Joe jl ool Ly 5y linle (cLoli i iy (VWA pope e silide 1L, ¢ liae[¥]
05 B Mol o el ety 10l 3 a5 (e sian (gras 4SS

= e A8l dgie (mas 4SS L 3y ailjg) Cund Ll ((WTAY) e ol {mus ((RLS[0]
s SRS 131 it s (S sy Slisgdl gy 5 Sage i

5,509y L ol ulBy 5l5L 5o B Cendd s Gl d(VYAA) pblS ol ¢ S lais 04l ¢jolaia[#]
S5l o palod (et £ Sloj gy slo Jo

e Ol B olil 3 Ced Cllogs i Gl 9 L)) (VTA8) (e 3 (3L 19l «pslaie] V]
N ojleds O 083 g o lazdl dslilnd ARMAX-GARCH Jas S8

[8] Amjady, N., Daraeepour, A. and F. Keynia (2010), Day-ahead electricity
price forecasting by modified relief algorithm and hybrid neural network. IET
Generation, Transmission & Distribution. 4(3): 432-444.

[9]Azadeh, A., Asadzadeh, S.M. and A. Ghanbari (2010). An adaptive network-based
fuzzy inference system for short-term natural gas demand estimation: Uncertain and
complex environments,” Energy Policy, Elsevier, 38(3): 1529-1536.

[10] Benaouda, D., et al. (1996). Wavelet-based nonlinear multi-scale
decomposition model for electricity load forecasting. International Journal of
NeuArabali, A., Chalko, E., Etezadi-Amoli, M. and M.S. Fadali (2013), Short-
term electricity price forecasting. IEEE Power and Energy Society General
Meeting. Vancouver, BC, Canada.

[11] Box, Jenkines (1994). Time Series Analysis: Forecasting and Control;
Prentice Hall; 3rd edition.

[12] Desai, V. S. and Rakesh Bharati (1998), A comparison of linear regression
and neural network methods for prediction excess returns on large stocks;
Annals of Operation Research 78(0): 127-163.

[13] Yu, F., and X. Xu (2014). A short term load forecasting model of natural gas
based on optimized genetic algorithm and improved BP neural network. Applied
Energy. 134 (C):102-113.


http://necjournals.ir/article-1-1436-fa.html

Downloaded from necjournals.ir at 11:33 +0330 on Sunday September 29th 2019

lel ‘_g}')Jl AJ)M:/ yyay L')l;'mgb & o ylod V) 0599 VEYE

[14] Gao, G.; Lo, K. and Fulin Fan (2017). Comparison of ARIMA and ANN
Models Used in Electricity Price Forecasting for Power Market. Energy and
Power Engineering. 9(4B): 120-126.

[15] Gholipour, Morteza, et al. (2017). Electricity price forecasting using neural
networks with an improved iterative training algorithm. International Journal of
Ambient Energy, 147-158

[16] Chen, G. et al. (2014), The genetic algorithm based back propagation neural
network for MMP prediction in CO2-EOR process. Fuel. 126: 202-212.

[17] Hemmat-Esfehani, M. et al. (2015), Designing an artificial neural network to
predict thermal conductivity and dynamic viscosity of ferromagnetic nanofluid",
International Communications in Heat and Mass Transfer, 68: 50-57.

[18] Hippert, H.S., Pedra, C.E. and R.C. Souza (2000), Neural networks for short-
term load forecasting: a review and evaluation. IEEE Transactions on Power
Systems 16(1): 44 - 55.

[19] Javidi, M.H. and Alireza Asrari (2012). Application of a New Hybrid Method
for Day-Ahead Energy Price Forecasting in Iranian Electricity Market. Iranian
Journal of Electrical & Electronic Engineering. 8(4): 322-328.

[20] Keynia, F. and M. Bahrampour (2017). A New Electricity Price and Load
Uncertainty Prediction Method based on Optimal Neural Networks for
Deregulated Electricity Power Markets. Journal of Energy Management and
Technology. 1(3): 1-12.

[21] Siekmann, S. et al. (2001). Information fusion in the context of stock index
prediction. International Journal of Intelligent System. 16(11): 1285-1298.

[22] Zhang, G. Peter (2003). Time series forecasting using a hybrid ARMA and
neural network model. Neurocomputing 50: 159 — 175


http://necjournals.ir/article-1-1436-fa.html

