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1) Particle Swarm Optimization (PSO)
2) Artificial Neural Network(ANN)

3) Linear, Quadratic, Exponential

4) Local minimum

5) Multi-Layer Perceptron (MLP)
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1) Autoregressive Integrated Moving Average
2) Autoregressive Conditional Heteroskedasticity
3) Group Method of Data Handling
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1) W.S McCulloch and W. Pitts

2) F. Rosenblatt

3) Perceptron

4) J.J. Hopfeild

5) Traveling Salesman Problem (TSP)
6) J.L McClelland and D.E. Rumelhart
7) Back Propagation (BP)

8) Feed Forward Neural Network
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1) Learning Rate

2) Gradient Descent

3) Levenberg-Marquardt

4) Jacobian Matrix

5) J. Kennedy and R. Eberhart
6) Evolutionary process

7) Heuristic
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1) Cognitive and Social Parameters

2) Exploration and Exploitation

3) Recursive

4) Generate Artificial Training Samples

5) Feature Selection

6) Parameter Fine-Tuning of the Inferred Model
7) Group Method of Data Handling


http://necjournals.ir/article-1-550-fa.html

[ Downloaded from necjournals.ir on 2025-12-25 ]

v, WA 5l ¥ olos VN 0,95 / 3l el (591 s puis

Sl by 10 oladiges pin bl 239 9 adign ladiged doul 090 pds el (aLbl o (gdMate Chrd
S osliiwl § (6399 SLaysite S 5 5> Cudgione ccalial Jio QL] ( Sy QL) sl usdly )3 b piie (1392
ol 0 9y ol Sl sl 239y SIS ol (gy00 Jluwe dlox ) (das e Jao sl el )l @dats > (s slaSSS
L bl (2Ll s g 48y guae 4 0] 4 3 0l oigSI) S 0 (39 Jiluwo 2 4le jlate 4 aalllas
o=l sl Jale 0980 (Byme (655 e Ll SLOE (St 53 B9y Crpe 9 08 dulie gl (oSS

ol 045 031y LS (Y S5 )3 (oS 5 ol 65!

Ly s o o

Z
7
Z
-
Z

Sl Lo oS Sy (oS 5 w0801 (Sl s laged (Y JSS
2 e smas saSid sxmd Ui e 4 LM-NNg BP-NN PSO-NN (clasles (¥ S 5

W PRI SPRE SWINIP PPN PR S e RV SRS IR UITWIN SIS

Jue (e y
S5l Bpas S e Cumen (VL Ay sy o0 53 4 (900 (55 LBy Fge sl yiie o)y dan] )
aS ol ol o3l (g5 Lol (gt 3 (o piie lgie 4 Cuxes | ciliste Sldlhe p> [62]usb 0
L;l)l.) d))_s] A_S).;.a_o 2 L;[L’I_wj) 9 d)-e‘—“’ &bl_m c)i.}..) Sgw )‘ J)f o)l.w‘ [48, 28, 23] & Ulﬁ"@ L@e] 410 )‘

alie 4 ool 5 g (g yiaod Gyl cuslio Slacdlo gy S 4 0 Gblio il o Sglite (658, (455l


http://necjournals.ir/article-1-550-fa.html

[ Downloaded from necjournals.ir on 2025-12-25 ]

Ol 850 d i [ YYAY 5L ¥ o lowi Y 0490 YA

Joele S plyis g 5 (Camer IS 51 e Canox i) inggd €5 W [61,62] b o 55
355 48,5 J55 )3 53] e 38, SIS0
L yaE il g ord HBALS Gpae b cyuB il 4 ocie delyy il 38l oolaidl (claay o bl 5
&SP ey (598 (gamlad a5 WS o oyl (VAAA) \S).tj)'” A5 Jalgd (gy9ps Y Gyas iulj8l 4 e
25 )98 2o la (slaallan )3 (V2 0) TlylSom 5 s 5 290 0 0alite (651 e (o0l dmungs i3
o 5| calisee ladllae p3 ¢ polol oyl bl ial38l 55 (65 5] Lol wwul 3D LalBb W o] (adls o yiege
Lol alos 51 a8 ol o o3lisunl (6501 toriy Lol (c5lw Jde ) (orudgipiie Gloie 4 55 3 aIBL AJg

55 o)Ll [22, 44, 20, 30] 4 g e

sty o=l JB g e (8 @l il (35 Bpan p ge Jelgs S (So g slaidl s Lo (piomen

laddl glacdld o 5yl el (Rl g 55l 2l SRl 4 e plio & Gyl Cogw adse slacuslo
ol @lbie 3925 <&y 1 )15 Gk 351 2D Glpl o i5a o) ol jl sl 0l 088" (pl @lio ogase
Lol [WW]emul i (oadgs Joole ml 0 )9S @lio dpad (Staly 9 5L sl o3litesl cows (6551 Cendd
el Shg (39 il Ol 3 e Mg ol sl (Sh Sl (S o WS e ple [V] @20 3 (WAY)
b laylil » glgls asye colul plerd Y gaze g Glosw Y98 Jio 3bj iyl b @lio ) o o290
e 931 (YL sl (55l Bpae Gl 453y pU 1) cwlul I3l 095" Gl o0 diged g 4 9o odnlie

Do]ewlosly jolaid! s a1y siais Slpdlo JS 51 slodeas

(Sgl) e 0aiS A5 (glaygdS oo slasl 1 (o g 0392 (o ) (5 e @lie sl ol %05 (g

o Bbiee 35 51 VL Bras b (55 pelas @lie Cuje Sl o)laygp > 4 598 cal Cpiopen AL o
C g (G030l L (55l Span oSl s )l gyt 53 ol 93 olul Slgd g dnsle wumdg cpl b ablie slaie
ped ady sy x5 pulie mlis g0 Ly j3 0gMe yauiS &S |y el 00035 5 1y pod oly oyl ol calaly opl j3 s
il i) e S plgis 4 b S5l oolinl )3 are olpl el [A5] s 55 pler 3 55 R85

s b S Gyae YWV s 5 45 laisS &y el aslu 65,55 1y S (o5 Jilos ol oyl & il

1) N. Rosenberg [54]
2) R. Ferguson et al [32]


http://necjournals.ir/article-1-550-fa.html

[ Downloaded from necjournals.ir on 2025-12-25 ]

va WA 5l ¥ olos VN 0,95 / 3l el (591 s puis

IS5 b $LS g s (S 4.3;31@4;,3‘&.[45]@\ ol 5 glrodglyd 5l it lpl 2ol 50 )b s
Dy Amly );9;: d))"‘ 4_9).«44: -"5))’)”;5))—’] )L>L» oww&ﬂuly&dad)))l d).u.a.o
a5 (1) adaly @yg o an (655 Gaeddy Lol b cdllas oyl 3 oo Sladllas o 548 Cllas &y dases s

Db g0 48,5
E =f (Gdp,Pop,Urb,ECstr,ENstr) )

50 il 5l aS odg pls s aSidy (yaekee J3lae (655 AVl sLoli oind (Ui B 58 dlas 5

cob coagd 4y (B LAEL A )g samy i w5 & ENStry ECstrlUrb Pop.Gdp el osis zl el
ML ()9S’ Cupmar S5 5 (6 0d Camor o) i 068 €55 18 o) apmez by 2)bkee 32V YVF Lo
alijl 5l T SleMbl &8 aisb o (555 s 1 xb i ma) gl s Lo o (g5 j] Canio i pa)olaidl

el 05 g3l V]38 po S o (s ANl 5 [F 55

3 SLAS iy
gy b ol sloles o JIS 3 Jslse 5 030 a3y JLo )3 0 l90m (g5l (slo)lilh 45 &S5 ol 4 g5 L
G ELlE jlmJae 5> o i e gn sLagSl 5l oozl 11 il po ologi y> Sy g 039 s i
2 a8 el (sl glaaild gilo e 5 Madgr Sluslre (SUSS I as Sl cwl pilole]
pole 10 5 duiS Jbye 3 uesly sl lanleMbl by 5 Gluslxe Hl3l lacd pin Sljlge 4 13l ol Jlo
SLaaSd g9 Pl iy (vas (Al Cul 039 (agllae gl 5 (1938 9y iy > il
9 ol a2 sl gilo b b oloiy Y S L iy (as (oaSd o 1 Wil o (Souas ouas
lasdlae sl o o oll ol 0 [42]055 coyds olgsds CBd L1y b o 508 clos &Y 3 3 sla g, slaws
5 095el sl 4SSl (298 B8 @Bly )3 5 st Pl okt 4y g Cusl ond oot jpsuty ears (aSid
4 g 0 3kl MiN-Max SusS 1 oslazul b (nosls) o (sla 399 1l 4 iy 8> g ooy (ol Son

Tigtiee s T= VAV o3l 3 Jloys cslaosls

[l ond gyl ol Jlol 38 50 (o ylol (slaaslidl 5 V¥R 5 WAL AFAA (cla Jlo Couner (slaodls ()
D g o3l e 38l 5 > mapminmax bl g5l Jloy jelate 4 (Y


http://necjournals.ir/article-1-550-fa.html

[ Downloaded from necjournals.ir on 2025-12-25 ]

Ol 65591 & i [ YYAY 5L ¥ 5,lod Y1 590 A

Xn:2><(Xr_xmin)/(xma><_Xmin)_1 (\’)

ot codld Blus o ST ol Jloy o 2Bly pdlie iy lis cudy 4 X . g X X X (Vo) aasly 4o
53 9 P sy 2 g e o X9 nsir 2) )

max ?

Cawl 05 001>

Ve B IVET gl b 5 owypt o5 gl paiin JBlas 5 ST py3lia (¥ Jgi

() X (g " i i
(RN SASE e (\YF£) YA/DAYY (p1 e Joleo 482y (ysabe) 55 ] o
(\YR+) DOASY +/+ v v (VWES) AAYDA/YDND (b 3,kke) 31y Lallbl g
(Yra-) vo/yFay (YWES) YS/FEAY (8 oygabeo)mon
(W) VV/$- s (W¥5) TAIVY - - (1ot sl s &5
(Y¥4-) YY/VAYD (\WFS) MRS -5 (o) g3l i3 Lus
(\YAR) OY/¥¥- - (\Y¥F) V¥ Y () sl 55 Lo

35 slaaly e

(5339 31 (slae gane (il s po cyl plosl 4 29 gn ol laodls ' 3ge3 0l gl Jle aloyo )
doodls (350 (Balas Gk ) gy Mt ol pllai (gl (298 (9395 sladion (] 3 & Cunla 29,5
Sl odls 5 iso ¢ bl ol o [IV]5g5 00 astie g odliiwl a8 bjg0l Alyd j3 Wb a5 SleMbl o5
Togbion 48 a5 5 oS cpgeil sl K> st 5 bisel

Yo ilp ddodAr o d Vel p3 o yd Qe laonels I (SO Ly saad g hjgel (ladiges o piee (i1
Loodld Codgimne g dliuws £45 &y (S 005l po Gl anl . lodges Lleil duo pd Yol 2 o d Ve b g duopd
Aipo) 5D a8 3y Shas ol il 38l 5jgel (cladges dluad dx pa a5 Canl 03l ylis calisee ladiss Lol L)l
&l (odmlis YO)laalis doyd Ar 5l aodly Cudgiome 4 dogi b 5 adllas ol )3 [63]b o deute < i yion
Y ) 5L 390 (slaygys Shw Cpuss ekt 4 sl o odlitwl Gl gl (sdmlie )l Mo )3 Yo g j5jgal
Onend Ly gy 0laes (VY) doles 5l edliiw] b e b (pl ol 0 ool dgn50 (sl gy 51 (aSy5 51 55 oyleds

Dy 0

1) Randomizing
g o 03l Lo 381 o5 ,> dividerand gb I oygejl 5 (35900 (sloodls (oilolis Bolas (cla yadlis dloul Hobaie a4 (Y


http://necjournals.ir/article-1-550-fa.html

[ Downloaded from necjournals.ir on 2025-12-25 ]

A\ WA 300l ¥ oyloud 1T 093/ (il (5531 4y

h 1 i
N :E(NI+N°)+\/E ‘ 105%(5+1)+\/E ()

Glanlie S 5 (295 «899)5 ol Y 0 e Sl b ply cus g a My N°.N' N h (M) &b,

Sl oy 31 e sl 005 03listl T 130005 5 | Il Bl (il b @l 31 ooty Y )3 omizeed bl e

oy 5 (Cy Jseloszl (€ )bl (sl jialyly M350 oolel (bjaal (ol 45 ol (slacsg)g aegoone 5 &
ol 00 wulas (VAAD) syl ol 5 (oS Lawgs 0 &3] eled (SaS™ 4y ) 25l w61 )3 (@) o i

2

o= o=+, >4
‘2—§0—\/¢72—4(/’

Cp 4,15 g Camer dluad 00,6501 (! > (piomen ASL e YO Ll ) 9 B sl el )l bl oyl > oS
3 Lagygys e (bloyl oligl siloatsne pslato 4y 4 bjgl aal)3 )3 ol 0nd aB)S Lo 3 Veer 9 Yo Lyl
JﬁL\) )L:w )‘ ASM» u_a),.g‘; ubwl )5]4».0 & By IXWR F (MSE\‘) Uas T u»i)LuO )l»w 9 L)“’)?’J ‘_ngoJlb

Ci=wp . C,=00, (')

5 5j90] slmodls Lwlwl p aSid (xS0l Sl g a4 S ym (V) g lages b ookl gejl (slaodls 3 Uas

Dams el aSd 4 gl 1y o)l (laosly

X —X

1) Hyperbolic Tangent (Tanh) : f ( X ) _& &
e’ +e "
2) Sigmoid: f (X ) = 1
1+e™

sl 0 ol e 38 p i Lagims 13 omas c0aSed Ubjel 5 b Sl aS (¥

n,~ _y 2
4) Mean Squared Error: (MSE ) = Z'(Y;]i‘)

ol 08 03l o) oo 5l oS yiag dunlde 9 Cugy caa baylges opl )0 (0


http://necjournals.ir/article-1-550-fa.html

[ Downloaded from necjournals.ir on 2025-12-25 ]

Ol 850 d i [ YYAY 5L ¥ o lowi Y 0490 AY

Elpsigmuid
EP

tanh
—=— LM
soewees LMy

PSOsigmuid

I:lS[:]tﬁnI‘l

sigmoid

gy
3
o o

1 1 1 1 1 1 1 1 1
0 100 200 300 400 500 600 700 800 900 1000

o900 (od1d bl 1 Blideo (Lo ;oI 31 23Liw! b aSiund (g L gy (Y ,l5g0d

Budod (gl saio

Elpsigrnuid
BP

tanh

—— LM
--ewee- LMy

I:.Soﬁigmuiu:l
6 N PSO

sigmoid

tanh

0 100 200 300 400 500 600 VOO 00 900 1000
09051 gRo315 (bl BliSeo (saks 1o 31 o3liul U a5 S5l Wig, (Y lag05
oS sl txie
2 5035 LM g BP I ;g ;e PSO olisly a8 (6,050b S5y cddd oo oyl (lages ol 45 456k
Ly gesl cslmosls Ll (c553b K9, a5 (Hlges 03 (gow 5l a4ty (208 slbad (6,50k wl,d (Lol
UV)] Lgl.tbb)‘.) 4 ]ayfo LgUab Jﬁ‘» bla u»ﬁl; 9 PSO « BES IS uL\-uJ ( )I.)yw EJLJ ..\»513 (Yoo s Amd e uL\M)
)_.\.) [V“J)?—ij] 9.) U‘ﬁ‘ O ML@A ..\-.JSL;O djl)l LM 9 BP )I )‘05 )L.u.u ]) s Q)J‘ c(d.i;.m J]c.}.ﬁl 01)9‘ 9 ¢_QB9J d.laa.))


http://necjournals.ir/article-1-550-fa.html

[ Downloaded from necjournals.ir on 2025-12-25 ]

AY WA 300l ¥ oyloud 1T 093/ (il (5531 4y

é—"?" ool o (65800 Ay dwslie Cpiomed g dad o LS |, LM oo dySos g g8 sllas b Ce g
WgeSim @l L dulis ) Jolia il (giloJled b b aSid yip 3)Slas oaimd (LS o268 o )3 (gl Jlb
g=o3l slmodls 53 Uas Jilas olsl s prasaSied ity Sl 5 Gojsel e a5l e dlioe ooty Y
Ot il (555 Lo b yskite 4 45 (i B e Ll dlie 5 (S () 42 95T
WS a3 69y 2 o pim Slhlas ol 00 ooy (L (Y U3 5 o 4sSilen b sl p3¥ Iz slaie
o=l sl 098 o (6553l (Alg Cyne pdlie b duwglie gy s Lolde b olaodhy & gl 2g)5 b 5gs Jlecl

ol 0dds odlatwl (VYY) alaly 5l ¢jolaio

X, =X, +Dx(X 0y =X i)/ 2+X 00 (')

max

Slse ¢l cp 5 Jghite 45 200 dg2g alises (ST (ST (slasbyy (i 25Khes )y poliate 4
2 a5l s & 2l oo (MAPET) s o> 3llan )35 (5:55ke (RMSE) s g0 (550bie ygdons s oo
Gl Laylire a8 5l ddllen sl o J11 ] 0 lis 1) e 3 Slos 5l aols slaais joShe slajbixe 51 SO
09iel swoals lal (S Al o (gi) g (g sl o o0l S5y sty €505 (b))
ol @l 3 B LS o gyt ) Jlaged 653880 5 Fimgele ose 4 Jglia ) @l amd e (i ) gl
sloodly ol o g (Bisel (slmodls olsl 2 o2 (550k (slapts )oK 48 gl 39 s o jlai & Joli>
sl 255 5 AdgaSs sl Jleb gl b dumlie ) Jolin il (g5l Jleb s 51 edlisiol L g5

(9390 sWodls bl y3) (65,51 SLOE 8lS iy (omas (S (o115 Ay o (€ Jgu

sigmoid (¢;jlw Jlé &b tanh (¢jloJls &b
puas &
MSE RMSE MAPE MSE RMSE MAPE
YAVEMY YEIEVVD o/-¥Y$ FAUASFF YY/Yavs YRAYN BP-NN
YVNSOVS VO/YYOD o[+ VFY YYO/ANY \Y/VARS [N LM-NN
Fel¥e¥a Y/VVYS ofee58 OA/BANA SISVA- ofs oY PSO-NN

52850 (sbaaidly 1aie

1) Post-processing

2 YY) (Yt )’
1) Root Mean Square Error: (RMSE) =

nY =Y
=iy

2) Mean Absolute Percentage Error: (MAPE ) =


http://necjournals.ir/article-1-550-fa.html

[ Downloaded from necjournals.ir on 2025-12-25 ]

Ol 850 d i [ YYAY 5L ¥ o lowi Y 0490

AY

(09031 sWosts bl 51) (65,51 SLOW dalS by (omars (SWaSiud ], duglio (0 Jooo

sigmoid (¢l Jlé &b tanh (¢jloJlb &b
s 455
MSE RMSE MAPE MSE RMSE MAPE
A3Y/¥YYY YA/BAY. o[ovas EYAN-YY Yo/ -5 <[+ BP-NN
YYY/FFYTY MYy AYE AVARAN YV/Yayy o[-\ LM-NN
£I¥YFA YIVVYY of+ o5 OY/AYYY \Annat of+ o 5¥ PSO-NN

52850 (sbaaidly 1aie

=i @8 aamd i BP-NN L awslis )3 LM-NN g, 5, Slas 036 yous zols ol 503 (sow ]
wlas Jlas as aad o flis ls opl il o LM g BP L awslio 9 PSO e cae slaasis YL

oIl g5lwJlsd s LPSO-NN p3 as)s «/8F 4 +/5Y b plp e 4 90l g oseel (slaodly ;> oyt

)L.w._: u)A_Q ﬁ‘ J‘ oS ..\wl;u,c ‘_5.1.9‘9 bla 2 LB"‘E""’ LJ).OJ SR bla )l.)w u;l 50 ‘bﬁwu.a odalie a5 4\;9§)Lo.b

o o L Ty Woald Coudgizee bayl il )3 g dedils (sla s i > (e3leiuing iyl (YL

-

(Pl o afn (ygudas 185 1 S pae
-

4 LT = A R g oyt
LR LT w2 2T T a4
X XPTRRTRTEE

<+, & El
d 4 “4"
SLEo0

~

LR R |
&8 L L

-~ =~

PSO-NN bl 2 (5551 (SLOE (sl (I sla905

S5 AT LA syl

5 g el )3 gy ol 5l 09 ey S St (gl it 1l bl o551 ST (LolB s pskite

D9diee (ot VYo jlulndesis G816 (65l Slold (glog )l bl Jaiune sl it (ol

g liw (b b ost] )95 g may @ ol Bib g & Canl (655 01T LS Sladyy 31 (S il gl LBy,


http://necjournals.ir/article-1-550-fa.html

[ Downloaded from necjournals.ir on 2025-12-25 ]

A WA 5l ¥ olos VN 0,95 / 3l el (591 s puis

slacus b g aille «Bluo Sl5 oo bl oS a0 (6325400 45 Slosi] 51 by pgeas gyl ol o0 (058
g Lajls dlacinyd wolangg daylps calid § bcwlbuw Jdod ly gylil g )lus dwliiy § K i |y oo
35 doal gl Joeles g (S g odial ol slagys g ol (5955 s & el 0] 5 (sla )
ly oaisl pgas oy aime Lol (g Siost] plaastio oy cpl Jl 058 uobe 382 sk 4 1) sl Gl e
iy e il 55 cq ol 51 IV 502 55 (s52ya0bys sl |y (ailike (g ylias 1yl & |y sl sos oy i
g 9 48,5 3l 53 Jitis (sl ite 05 (sl (ot g2l duo o653 Stenily GLolis ST K9, st glate

ol 0ad @) (£) Jgds > Jeizme (slagy i 33,5 o w650 tesiy clolas ST jolie sl wlasl

(83 s obusl 1 s (510 ki 4¥Lus 0 (£ Jgon

C g b B g2t A g5l 50
A 7¥ i Sl sl g
A YAV AS Caro
A YAVAL YAV PSP
JAS A¥ AL sobail lis Lo
YAY/ AL YAY sl ksl

e sladidl txie
51 3595 olse PSO-NN 3 1l (iS00 L gilgs sl (ool pr Jitue (slayiite g, (st 5|

AL o V¥ Jlo U 650 slolas u"] Ly i 03 L (V jlaged 0,8 dw e 1y (650 sLoles

YAS

——C liw Byl —— Ayl /‘

g TVa .
3 /
D vsa. —
M yoa
,—?13 Vv Fa //ﬁ
\}_. VT M
4 va.
4 /"ﬂ
N /—-r
—
Vede -
- - & s -] LY = ™ o - - & ad
o o o o o] o o o] o .
\'{' -:t‘ \* -.( -\{ -."" ‘.( -.{' -:t‘ -.* -.* -\* -.“‘ ‘.*

Y€€ JUw U (59! Lol (T Wgy oty (¥ 515909
oS sl txie


http://necjournals.ir/article-1-550-fa.html

[ Downloaded from necjournals.ir on 2025-12-25 ]

Ol 850 d i [ YYAY 5L ¥ o lowi Y 0490 AS

Slleates s 38 VFeY Jlo )3 (65,5 Gpno 5 00,8 i " Ui o35 S bl 5l slsls ST polae
a8ty pgalaa VEOV 1 VEF Jlis 53 (65,5] Gopao 5o g 030 ()Lt a1 3208 e G Ly (65, slolis
G338 agy ady bawgie (el 5 Gl sl S ©yg0 @ 45 B gyl oo )3 S e e PO
4 yaadeo VEFY 1) joui S alio Vo jlsleuis diw 381 50 (6551 Bpan lime il ods &3l oo (sla pusio

S aS daain

5ol Olwsin 5 (s e 309y 4t L (655l Lol ey 5 silode o s (SloSiSS Sl ool

Orrtate olas 4 (NN uas cloasis 5 (PSO),5 gl o680l sl .l pigbiclizal o 51 S0 sl yuito
sLalie wésule BOSST cpl cunl 48,5118 (e 4295390 0 9 (ad e laai]d (gilo e 5 bSusS
$x53 i85 5 (PSO) Sy )3 3ome (g5 jl polB (o £38 Jroo 1l oo 355 ind BB gl 1,8
g el (Gl (295 )3 9 039 LSS (pl ind LB (p jioen I (doxe ding dbail 3 (s SloaSd
o= 53 49y ol 5 8l (NN) 5 (PSO) oSSy b blis jl sy a (ol (oo p )3 JrooS s 5 (gl
olaisl 3y50 5 (Byme 3L 0 (B9) 93 (el (05 5 W peN es3 )l SLOE S 38 a2 miin yskaie 4 dddllas
U 31 oolil &g 3 sicollas golis 455 yas atdly .l 005 dulio g, (ScSuiSS b ] bt 5 4,5 1,5
@l Oldy (5§ S &S 3o Ui (s gaaSid 4S5 plegy Y ) I il g5l a8
9Nt (e (a4 Yl (ol O3 @l ol e (el 4l (650l
5 0355 23 1y (BP-NNJas L) (g o2 pg0) 2 ot gme 45 b sl > (LM-NN) 58 Lo 5 1
sleosly o o i Uas JBlis U (PSO-NN) @l gl w6 o e (omas 48 &5 3 o lis
(855 e aily GLolE ity S SIS aslio —aoyd <[5 5 /ST L plp i 4= el 5 Ubise]
9 SISl i (35l Caastly GLOE mone e Cuenl 4 425 L Bl oo laodly Cudgise Lulyd
2948 Al Vo Slulotasin 381 6 551 T slolds s (b oys80l )08 51 il 51 e 0j> ol ot
Sy sl VYT AFY Lo 3 (65550 B (e (ol gosliw ol &8 03 (i (ilogyliw (oll

A2 o i pbB s

1) Overestimation
2) Underestimation


http://necjournals.ir/article-1-550-fa.html

[ Downloaded from necjournals.ir on 2025-12-25 ]

AY WA 5l ¥ olos VN 0,95 / 3l el (591 s puis

= P bily byt oy g ddllle (] 3 4 IS0 (o gla e Saimd oy ©)a8 WL 4 4 L

2500 ey (65 SLE Fogllas it Caa Sl Cllllas ) e ol ) edlil (ol o (65 sl

bapsio plo (agie 1 S5 ool jleslitl ddlas cpl (eoloidin wha)sXl VL (Gupie €8 4 g L
ol dalllae () 500 s Wodld Codgizee oyl 3 ogasy (golaidl

c__\l.'a.a

e 331 ol sl sla 25 sl 551 LB i e TR Pogaes  Bynaba 5 cpuns sl [V]
08 9902 VY B Y o655l Bpuae (gl dipo g Ca e uljaiS yogd «ARIMA Jso il eolazwl L VFL¥

(http://tsd.cbi.ir) o))l oMl (gya00n (535 30 b Sloj (g leMbl [Y]

[(http://amar.org.ir) ¢ ez Cunly (o3 ynly @)l 5 o5y by Coglas ()l Slel 5850 Sloj oy SleMbl [Y]

57 9 3 O i) aabip 85 ¢9p8 Olig 3 slaaeljly [Y]

TYBOF S ¢ oolaidl Cladss dowe a5 ol y olpl slasdl o o550 Lol i {VYAF) eyl (gyis [0]

W gpas 4y 5 odliwl b ool adlaie j5 (oSl (650 Lolds e aily i Liwd {OYAY)p e o0l i [£]
19 S50 g ST BY (G el o S mmn

i LS 59y d3eiwd g Jdl p (28 ylog Sl gy > (VYAY) s 5 ¢ By (98 9 (s0la dae digganlj [V]
FALAY o XY ojled (solatdl asliingly K lpl ) Coin

sl yl8" 4ol bl p 5 Sluslre (sacSusS 1 eolawl b ) 15 (551 GLold dwin® (MY s By olppw  [A]

()y.wl.a.c_\...@(u)d).’ 9 u] Caxuo 65N ‘ul)“?e ‘M)l
gy oBimgs (g b YEUYY 5y Mol oy el yaiS pnetid gomn €3 Sdotidy Lol i ,» GMDH
Slosliiwl b &5 g Jos i 50 cpiio glold @b cposo» IVA) desxe 00l ) 5 (gape «(5)ladllgd ¢y o Bolo [V]
IYEY VY (g5l slaidl lalllas dolidiad 455 v 55Xl
S5 wiae3dl g lyd 0gul b o 558 {WWAY) Ludgs ¢ glodus 5 e BBy ol pw g0 «(5 815D ¢y ( (Bolo VY]
FeB YO D «olnl (655l i 15l QLB i 5 Silo 4
s ARIMA 55y 99 L cds Cad i {(MWAS) igodesmodsw (gdan g pusmo o6yl §lal dipls 8 [VY]
SAY BAEY XY ] (oolaidl glo jimgs dolidiad K coias uas sbaaSis

Erae Gy Mo gm e aal)iyse adllas 1]l mlio ) (6550 Copie? IYAY) luo (oo g Lo pule ooy fuas [VY]
AEY BARY V65,0l sbaidl cldlllas doliliad (8,187 65 1+ —¥A) o o8 molis 03438] 535l


http://necjournals.ir/article-1-550-fa.html

[ Downloaded from necjournals.ir on 2025-12-25 ]

Ol 850 d i [ YYAY 5L ¥ o lowi Y 0490 M

0 Ja 9 Jo p 5 ey 9 R sl égtv' il aus » f(\\“/\V) u")i ‘go.lézcl 9 (T (S S fgln (B [V¥]
AVYBVAY N (g )lade dlail doldiad US55 i s gy 51 ookl b ¢l

ool )8 4ol Ll )/ irio Slolo asye o ol (clofobs o yinlis] 5l wyy» (AT gapecybcaal S [VO]
()WLLW)O)’ 9 u] Camuo 050 ‘ul).e‘) ‘J.MJ)I

O S ol simino o8NS K aae (clodSCus Lo (VYAF) 5L dezo zleie [VF]

FYBY-Y & ol 3 Copde sla imgs €l 10 (6390 adlllas 1 wac 4K 5l odlatul b J& ¢ Joo 350 (55,

b olnl iyalis” Liso 50 (g5l sla ol Gpae (uyin® {IVAR) LS5 00l5z 8 5 iy (gl dlciasidpe (sawso [VA]
NAOLVAY VY (g5 ) slasdl Slalllae dolilad «ARIMA § ARCH (sla X!

[19] Abdel-Kader, R.F. (2011); “Hybrid discrete PSO with GA operators for efficient QoS-multicast routing”;
Ain Shams Engineering Journal, 2: 21-31.

[20] Amarawickrama, H. A. and L.C. Hunt (2007); “Electricity Demand for Sri Lanka: A Time Series
Analysis”; Surrey Energy Economics Centre (SEEC), School of Economics Discussion Papers (SEEDS)
118, Surrey Energy Economics Centre (SEEC), School of Economics, University of Surrey.

[21] Andonie R. (2010) “Extreme Data Mining: Inference from Small Datasets”; International Journal of
Computers Communications & Control, 5: 280-291.

[22] Ang, B.W. (1988); “Electricity-output Relation and Sectoral Electricity Use, The case of East and South
East Asian Developing Countries”; Energy Policy, 16: 115-121.

[23] AsSAREH, E., M. A. BEHRANG, M. R. Assarl, and A. GHANBARZADEH (2010); “Application of Pso
(Particle Swarm Optimization) and Ga (Genetic Algorithm) Techniques on Demand Estimation of Oil in
Iran”; Energy, 35, 5223-5229.

[24] Azadeh A, Saberi M, Gitiforouz A, and Z. Saberi (2009); “A hybrid simulation-adaptive network based
fuzzy inference system for improvement of electricity consumption estimation”; Expert Syst Appl,
36:11108-11117.

[25]Azadeh, A., Ghaderi, S.F., and Sohrabkhani, S. (2007); “Forecasting electrical consumption by
integration of Neural Network, time series and ANOVA”; Applied Mathematics and Computation, 186:
1753-1761.

[26] Barnes, D. and W. M. Floor (1996); “Rural Energy in Developing Countries: A Challenge for Economic
Development”; Annual Review of Energy and Environment, 21: 497-530.

[27] Bhattacharyya, S. C. and G.R. Timilsina (2009); “Energy Demand Models for Policy Formulation”;
Policy ReseaRch WoRking, paper: 4866.

[28]Bianco, V., Manca, O. and S. Nardini (2009); “Electricity consumption forecasting in Italy using linear
regression models”; Energy, 34: 1413-1421.

[29] Canyurt, O., Ceylan, H., Ozturk, H. and A. Hepbasli (2004); “Energy demand estimation based on two-
different genetic algorithm approaches”; Energy Sources 26, 1313-1320.

[30] Dilaver, Z. and Hunt, L. C. (2011); “Turkish aggregate electricity demand: An outlook to 2020”; Surrey
Energy Economics Centre (SEEC), School of Economics Discussion Papers (SEEDS) 132, Surrey
Energy Economics Centre (SEEC), School of Economics, University of Surrey.

[31]Dunkerley, J., W. Ramsay, L. Gordon and E. Cecelski (1981); “Energy Strategies for Developing
Countries”; Washington, DC: Resources for the Future.

[32] Ferguson, R., Wilkinson, W. and R. Hill (2000); “Electricity Use and Economic Development”, Energy
Policy, 28: 923-934.

[33] Forouzanfar, M., Doustmohammadi, A., Hasanzadeh, S., and G.H. Shakouri (2012); “Transport energy
demand forecast using multi-level genetic programming” Applied Energy, 91: 496-503.


http://necjournals.ir/article-1-550-fa.html

[ Downloaded from necjournals.ir on 2025-12-25 ]

A WA 5l ¥ olos VN 0,95 / 3l el (591 s puis

[34] Geem, Z.W. (2011); “Transport energy demand modeling of South Korea using artificial neural network”
Energy Policy, 39: 4644-4650.

[35]Haldenbilen, S. and H. Ceylan (2005); “Genetic algorithm approach to estimate transport energy demand
in Turkey”; Energy Policy, 33: 89-98.

[36] Haykin, S. (1999); “Neural Networks: A Comprehensive Foundation” Prentice-Hall Inc., NJ.

[37]Hopfield, J.J. (1982); “Neural networks and physical systems with emergent collective computational
abilities”; In Proceedings of the National Academy of Sciences, pp. 2554-2558. National Academy of
Sciences.

[38]Hornik, K. (1991); “Approximation Capabilities of Multilayer Feedforward Networks™; Neural
Networks, 4: 251-257.

[39]Huang, C., and C. Moraga (2004); “A diffusion-neural-network for learning from small samples”;
International Journal of Approximate Reasoning, 35: 137-161.

[40]Kennedy, J., and R. Eberhart (1995); “Particle swarm optimization. In: Neural Networks”; IEEE
International Conference on Proceedings, pp. 1942-1948 vol 4.

[41]Kialashaki, A., and J.R Reisel (2013); “Modeling of the energy demand of the residential sector in the
United States using regression models and artificial neural networks”; Applied Energy, 108: 271-280
[42]Kuan, CM., and H. White (1994); “Artificial neural networks: An econometric perspective”;

Econometric Reviews, 13: 1-91.

[43]Li, D.C., C.W. Liu (2009); “A neural network weight determination model designed uniquely for small
data set learning”; Expert Systems with Applications, 36: 9853-9858.

[44]Lin, B. Q. (2003); “Electricity Demand in the People’s Republic of China”, ERD Working Paper series,
No.37, Economics and Research Department.

[45]Massarrat, M. (2004); “Iran’s energy policy Current dilemmas and perspective for a sustainable energy
policy”; International Journal of Environmental Science & Technology 1: 233-245.

[46]McClelland, J.L., Rumelhart, D.E., and G.E. Hinton (1986); “The appeal of parallel distributed
processing”; in Parallel Distributed Processing: Explorations in the Microstructure of Cognition -
Foundations,1, MIT Press, Cambridge, pp.3-44.

[47]McCulloch WS and W. Pitts (1943); “A logic calculus of the ideas immanent in nervous activity”; Bull of
Math Biophys, 5: 115-133.

[48]Mohamed, Z. and P. Bodger (2005); “Forecasting electricity consumption in New Zealand using
economic and demographic variables”; Energy, 30: 1833-1843.

[49]Murat, Y.S., and H. Ceylan (2006); “Use of artificial neural networks for transport energy demand
modeling”; Energy Policy, 34: 3165-3172.

[50]0zTuRrK, H. K., CEYLAN, H., CANYURT, O. E., and A. HEPBASLI (2005); “Electricity Estimation Using
Genetic Algorithm Approach: A Case Study of Turkey”; Energy, 30, 1003-1012.

[51]Pao, H.T. (2009) “Forecasting energy consumption in Taiwan using hybrid nonlinear models”; Energy,
34: 1438-1446.

[52]Pindyck, R.S.(1979); “The structure of world energy demand”; The MIT Press Cambridge,
Massachusetts.

[53]Rongfu Mao Haichao, Z., Linke, Z., and C. Aizhi (2006). “A New Method to Assist Small Data Set
Neural Network Learning”; In: Intelligent Systems Design and Applications, ISDA. Sixth International
Conference on, pp. 17-22.

[54]Rosenberg, N. (1998). “The role of electricity in industrial development”, The Energy Journal, 19: 7-24.

[55]Rosenblatt, F. (1958); “The Perceptron: A Probabilistic Model for Information Storage and Organization
in the Brain”; Psychological Review, 65: 386-408. Reprinted in Anderson and Rosenfeld, 1988, pp 92-
114.

[56]SOzEN, A., and E. ARCAKLIOGLU (2007); “Prospects for Future Projections of the Basic Energy Sources
in Turkey”; Energy Sources, Part B: Economics, Planning, and Policy, 2, 183-201.

[57] Suganthi L.,and A.A. Samuel (2012); “Energy models for demand forecasting—A review”; Renewable
and Sustainable Energy Reviews, 16:1223— 1240.


http://necjournals.ir/article-1-550-fa.html

[ Downloaded from necjournals.ir on 2025-12-25 ]

Ol 850 d i [ YYAY 5L ¥ o lowi Y 0490 q.

[58] Tsai, T.I. and D.C. Li (2008); “Approximate modeling for high order non-linear functions using small
sample sets”; Expert Systems with Applications, 34: 564-569.

[59] Unler, A. (2008) ; “Improvement of energy demand forecasts using swarm intelligence: The case of
Turkey with projections to 2025”; Energy Policy, 36: 1937-1944.

[60]Wirl, F. and E. Szirucsek (1990); “Energy modelling — a survey of related topics”; OPEC Review,
Autumn: 361-78.

[61]Yu, S., Wei, Y.M., and K. Wang (2012a); “A PSO-GA optimal model to estimate primary energy
demand of China”; Energy Policy, 42: 329-340.

[62]Yu, S., Zhu, K., and X. Zhang (2012b); “Energy demand projection of China using a path-coefficient
analysis and PSO-GA approach”; Energy Conversion and Management, 53: 142-153.

[63] Zhang, G., Patuwo, B.E., and M.Y. Hu (1998); “Forecasting with artificial neural network: The state of
art”; International Journal of Forecasting, 14: 35-62.


http://necjournals.ir/article-1-550-fa.html
http://www.tcpdf.org

