\\“\o QL:..M_;L 9 ‘)L@_.; ‘(\Y)Lﬁ'f-l’ﬁ L(\ )a‘)w ¢ V.ZLA 692 nCJL:L«.G 9 J:j}; CA._:'J.LJJ
AN AY/F/YA sl s

ARAZE B\ RV

J@&db@ojjbuiid‘;} 6)‘?55;;5\55@‘3)@&&
sas slaasli 5l el b Olgas!

T e dezwa ey 3 g (5 50 ol
€0l l bl Cams o ot 15T o815 oabTizmes dl 5 (o plign 05 S )l 28 (g gmtils )
Ol Ol Ol oo 5 e ol cpal ol onidige 0dSC2ils b pwdige 05,8 Lokl -
€Ol eablcizs ¢ oDl 15T o8ty bl Cines dls ¢ 5 pualS oo 0 dSCESNS ¢ 3 5mnelS 05 8 (SLalind =¥

oS>

Plastl sy S s aeb S8 Glas g i ol s S gla i

Sl Pl Sls 0151 58 e &S5 6l Jise 55 opl Golas Ol e (ol plo Lolesls
S Jde ) s bl Ol e ank 58 ol 5 Sl Gjlas ¢l o lis opl 55 .ol
L oosline Hlotle aw (as a0 cle Slmle Kol gl ol ol > b 5 Ol eas
S8 Slas a3ly laosls sl ol ) b bl plad oSt 5 JalS e e (Sl slapl
i sk 4 el ol eslizal (VY40 B VYY) G las i 6l (VY40 BAYAY) JL Ve
bl 58 L 5 S e sled e (e Jitee o pite b S8 ol 5 S G jlas
3 Osew S5 e 51 i e Glaies ple b SKaSS L e oS lajlt b L Lilens
M@;w&swﬁw)uuswwu;u@u.Jg_gjfwu»@ujduéﬂ
Jlo B Jue cpl 5 ol 533 5 Sl e i gladde 5 bkl ol 5l bsesls opl (gl 0
Olgiol e b 38 G e 3 malS (ol e gl p s Gyaas il Sl i gl VY0
SE Golas gwite @lr Resn 05SU el bl la s elel ol 035 cn i 1)
5 mas 8l dde (b il loltle  alie b Olgiol gl b 5 S b

el 48 g Gl o e sl

(F s s S (e e S 5 (S gla i anb S8 G las 1 ldST glaesly

yaghini@iust.ac.ir 15 e 0l g5



\Y40 QLT.....JUJJL,@ g(\Y )‘,;’.L:i ‘(\)a)w‘(.:j.a 09> cQu.q.G}.L;Jj C,J__J.l.LA/DDD

5 s alexr Sl bt sl (5551 el ol
sl o ble 4 55 (peses 5 (solw) Sleds
S i 551 el S 25 e Sl 5 5
ede by ileae Cale 4 ax g s S
Lo oo sl ) S (e b S5 il
5SS Olgiel Okl QYA (g3 aslisl )
Dy g D gimn S o GlakS G S
o2 2 Ol Comazr 5 mlo 0553055, L35
Sl o3 opl S8 Glas gw e Olgial g2 5o
se a5 Cole cd Coeal Sl
Lied Olie Sl (ol 455 3550 OF (sla Jul
& 0SS Glais, 5 balnl Sl estind U baof
Al 5 QLA AS 5 (oS
Sl s eas eSS i, ol
o S S ANN) o e e laeS
CLELSE & G &S Sl ol eslizal i,
@bjéuéfddudm_g¢5Miaﬁtg£;§>
el 035 5,55 S 5, Skee 51 (ARIMA)
53 Ol Uly ras aaSld Sy (5 S0
Sk sk o o2 il 055 Ju
Soisel Sl 4 OS5 e el ol glac Ll
gloesls Sl aslinal b e sbadsy o oU15)
b oS Sissal 5 ) peens SohB 5 (5l
@Sh sy v 5 25l glaesls 5l eslial
S oopde Loy Kol B Sl
OLa ) Sl (Lo &l sl s &

(YYAA

SHeosSt il 51 b 5 G las o i 05>

5 bl Lol p 558 sw i dds

dode —\

bl 035 Lls e v 58 350 0550

(e S laar s B Sl e w18
SiA bl ple 4 el 1) ledes e
s b s sl Lo blogl cle 4 ooman o)l
(2o SYE L alg JJB o) solatl glasly
5 @bl (6,8 pmenal Aol s gl g BB S
WS e Wl LaysiS  lawy Olial sty
SLolE Ol 31 el ol by LOVYAA (g ladlls3)
e S0 S cl le Slegs a3 s e
257 S e 5 Oledlie 4 o Sty oy 2 56

Sl sk ol &

S iz s e Jalss sl 4 ey L

Can($39 50 smb S8 eSS e il
S A SSE b il LG e
2 b S s e (e oy s
P LE p fse el a8 (S i
Cond ) edalie LB anas o5 & i ol
M e Jelpe 5 (Los oS G me Lalys  Jal>
GBS Gpme 3O 5 ble ) saalis
o) s Gl (oS hiles 5055
S w3 b 58 G ae (VWAL LIS
dlo 55 xS e Ogahes VENVE 3158 s
oS e Ogehes ATV L Al aled & AYVY
e ol (Sals ol enp YA Jle s
s o b SIS 3 55 el s Sl
53 es a b s Jmb 3 iS5l wel &S
spss @by OOKLe LS s e bl
S 85 el S 0T edle il ) 208

S 558 e Ll Kis js | St



DD slaas 5l aslinl L 0lgiol e o iy o550 S 6l ol 5 (S 58 Gjlas i o

5540 Waosls pL@;; e 0 S e s Jlia
Sl Wl Glueslil o 5 w8 15 )
sl a ey S sl Ol sledde
e @L:.Z o i 53 2ol yelantl adds
o s Wl e S glp 5B O
o3> Lolant] Sblgin 5 G Samd 4 5 A

RGO I W

Gefod Ay Y
LBlE day 53 o 5 Llee Conal
Sheslizal LG cd wxals ol o 1, ol Kaags
S 5 oS eeop a0 0SS Gl s 5 bl
3k 38 s s Kosl sy 54 sl
dox 5l Cl a3 S S hedyl Sl
Sy it 4 &S (Tren) ol 51 gl
5 s sl elaal b aub 38 G hlas
Gla e ol als laals eSS 55555
$lisy 38 Golae 5 sk e s (s
38 Golas (Yoor ) Fosle 5 Shle e
Wlie cpl 53 Ll S e ) 4S5 S
ot sk 4 edd B S5 4 gla i
Aoyl bt slies YT o b ad 56 slols
SUL 5B Golas glaesls 5 iale S 555 ax s
Losgsr dlie s (Yovt) "ol i 5 L diless
S8 Golas gt 4 ol oled e Sl sl
Sl 5 alale wlis, S 4 s 5 S
Jols dlie b s (g35)5 la e Ll
s b s by, (e 5 8 Glass
TSk 5 oy il i 8 Gl
s e 5 eslinad b gladlie 53 (Yer0)

Clsl e ey Ll aglie Sus L
b S8 Solae puty sl ae gl
035 Jbe 3 gl Ul s a0l (godas oo e
AU RS E e b edany ke Ly
pled a5 Sl ataly pate 5 i Gl i
sor 0 by a2l b Jagn
sl g e S J b gl
Colas laesls gl ae S Sl e
s s Ly el Olgol gl ek 3
53 Olgol Lei 58 UL Golas &S Coil &y 50
GYa) gl b obs 5 S gl isu
as 4SS btle aw loeslial L VY0
2o s (B0 polaly glad 5 JolS e pa o Sals)
Sl Gl s OseS, bl sl i,
Lol ale glados @Lﬂ 5 AS dale so b
Cdile le gl s awlis UK
Sloyss S8 Colae e Ve glaesly s i
B Sla s 5l a3 (1Yo YAY) LS
Sl Sl sld sl s s S
Gl i Olpe w4 58 Golas pslas oot
Jls lapize 51l w0 Sl
clos 5 58w GBS mie sl (omer)
S Caenl 5 os S eslinal (Olgiol e (sl
Gla pite sl ol oy p Aty e o L0
o 3 e Sl gadlas Loyl fais
Sl anly e b WOT o (Socen Ol
Ll
sl s aile3le Oy g ) 4 e il
B Gl pwte Slosl s pes i o

6)}5}.;\,‘» ryﬂdW)J &:M.A‘ ol db‘ﬁ"b



\Y40 QLT.....JUJJL,@ g(\Y )‘,;’.L:i ‘(\)a)w‘(.:j.a 09> cQu.q.G}.L;Jj C,J__J.l.LA/DDD

w455 s 53 e ae glaass
Alas ol 53 b 38 Golas o i 381 .l
Lo & Ry eeae Slaad Sl el |
3 as i Jle el lp ol el
sl 03505 enlizal isle § (65 5 G las slis
oot 3 o 4 Slaallae B (Y1) Tl
Sl s aS S S s b 8 o
F 5 303 13 el 5550 5 anlllas 3 (55 &S
Jies Jde 4 pspe Bl S e 4 Ly Js
R i S BT
slaosls 3leslizul b g5 .23 5 &, 50 ARIMA
o i 53 38 O me had Sl slas e
Bl 3 s e ) e S g S
B G Ol (V)0 OLes 5 il
Lol b 5 S oglais s b
oSSl sk e 4 il sl (g5led s
s s P et e hseln e oS5
e ) 53 i 381 Lles S eslinad K5
L (T ) 0l 5 esl3T ool Gl 5 Sk
AU wte 4o R 5 S0, Sl eslind
sladie Llals 5 2 58 Cueads G las

Vv

M5 s Camer ©3505 e 53 Jold ol Ll
L (YY) OLer 5 osl3l diten s a2l
ool laad go LT 5 S5 0 s8N 5 sl
Hlatls b 38 Ghlas el oo e
b 8 slow WUl co te @l Jle 2
9 Comar J.X.Aﬂ\..v&b})j LSL“J:‘.*:" Ol oS 43‘)‘
Oan 5 bl s Sl Al s
Sl B 5 s S sladde I (YY)
olial  ab 38 Sl WS o ie sl

Sl Frrn pae Sl slads O > Lles gl

smotm Sl 2SN e O e ol s
s 3 as (Sl b b S8 Ol
oL ea )V&.L,w,a RCW PNR-RCIPIN H P (E
0 fS5L mas laal ealinad L (Yoo )
Sys0 leesls Llals o ab 58 L e S
(OUans cazia glass, S8 Wl b ilae eslinal
OLan 5 "Syks s ole S (gla fuad
S Golas s gl bl 3 gy S (Y00A)
3 sad Wl (ol 5 (K (92,8 (S e anb
G O SH bl edd ) S,
0305 45 gozee 53 3 e 3,50 slajmll 5 o
) Yl Lledal s 4 ailale 5 Ul il
S8 (Dlabe) wde ob S slols o i s (YorA
S5 @S Sl eslid b oas s (S iy
Jdbeo sla el s sk a4 gy .l s
wsS Sl e N Jat e Open S5
b S8 a5l el Sl &S S
el 03 S eslimal ccenl O 5 e gla e
2SI ey (P04 ) SIS 5 Sl sS
Colas gohe sk 4 ) s S O line
D3 bl sse (Kaia 5 alisy) b S8
23 e 4SS gladde 4 62505 sla pae Lol
5 oSl (S ke JS s 5l a5 le Ui ol
5w glassy e b 5, @ilis, sles e
DHen 5 M Wsse wliss 58 Glas glaesls
ol i s Sl eslizal L (Tee)
S8 Oolas puie 4 bl R —
5 Blaztls (s Sl (6550 anllas) ands
My 5 b S8 Oolas sl glaesls
Vobes ol edd eslinad sl allsl

el sl S Glas st 4 (Y)Y



DD slaas 5l aslinl L 0lgiol e o iy o550 S 6l ol 5 (S 58 Gjlas i o

ol 2l s s el @K s eas
slolle pwy 53 b lass ol b lass
S e A 5 e oS Je
A b SE Golas glaesls gl as S

el Olgiol

S5 Y
F s s eSS -\ -T

L smae pas bl 5l dlie ol o
Sladie e 4 ol OF Ol Gllze & ax s
s e ol eld eslind e
PR I WOt ST S P
sdaze la s o b Slhr o o bl
seos Sl U oLle s eald ) Ol oyl
oo Osmen plably (b S8 Lol
A b | Sadd s S e e (o
2 kled s Sse b S S0 5 a8 S
S Uiy e S ps Sl gl
(2508w aw b 5ok pb Y L O

(\ J&Z) Coowol 0l oalaie] (el Lﬁ’jf E) QL@,J"

o 03 s W Oy e 4SS J
oslizal el e 31 Sles slags jm slade
ool sa laesls 31 adde sl (sl el s
5 (s Gaedl SLS dpa cusby ol e )
Jlo Sler b 38 Glae laesls 51 piman
e 53 (V) oy ol ol oslial 4238
S s o et Sl sladlis s 4 g5
Sty ¢l alul 1y Lol 5wl b
riome S (i GG walinul 2,5
ol Sl e e gladde 4 o555 la e
4 gt opl Sl 03 ped a0 pSU
Sl B s sldle ol s ol Wl
5SS e 3 b B Glas ot
Sl bl badide (63555 lapae Ll
Sl s bl e pes SLLE SWS e
oslital 3550 e Sadide g5l Sl ey
S 3 O Sy Solel Jda (pae &S
Sk 4 dies 58 o 2t sLls ARIMA - L
I Golas utn Sl sy 05SU A
S daa b Olhol s ol 5 (S ab

Y Lo O ey e 55 -) S



\Y40 QLT.....JUJJL,@ g(\Y )‘,;’.L:i ‘(\)a)w‘(.:j.a 09> cQu.q.G}.L;Jj C,J__J.l.LA/DDD

s gl gbde il gl

Sl dizes [0.50W, 005 o sl alis
ol e Sl (i gel (glaosls 4s gazes (5
Slde ol Ob o adsl o e SO S b aSl

.sﬁf&)l}wu,«s)y&ljﬂv\bbwﬁ

s Lad [l e gla g, —Y-Y
semae sbesls el K ksl oub
s il s S o Eole 5l S
iy e (YTR OLKas 5 1 i) o
Sl e ol 55 s sbaaSs cole oline
rlolp oSd crle ) e S Sl e
b fas ol el edis 8 bl Cds o i
U bl sl (4SS Sy (Salos )

s e ol (JAS oA Jhe 5 (RBEN)

Lo ol bl Eta 5 Alpha Wiy, ol s

O S J2S 1) ras s 25l &S
o S ol K 5 i m ws Alpha
ol OF VL Sllie S e s 1) (5,8
4 oS Gk opl e ot @RSk e Rl
lalas 3 it 5l XS o a3 (5550
Sy Ol S e S e (5,8 Pl il
i 25855 bl sl Sodl s @Sk
S ol gl U Eta aas o ol 5585
i Ol i (5,55l L3 a3 S e s
o sk &S Cnl (g5l Initial eta s Sl
Sogo O 5l o 5 3S e ol U 53
ek 3L e vs)wwgi)\mg;gﬁ

Al e

Lot LS ey 5sel @258 51 e

ol el e eslitad LaaSs el gl
5 oolgely Ly bawy VAN L s, SN
bt Ll g bl b8 ke S e
o Y Sledd e glar Sl 4 a5
osls Sk sos oY & blg 5 Sl oY
gl i el el sdd Okl a5l e
Giledls mb cllas Sl e S0k o) S|
A geSaw b g5 3l s s Olgn sbaaY sl
odd o3l DL (V) alaly 53 & Al e Ikl

ol

F(X)01/[1 e ™[] ")

e Ul s ol 53 s slaeSd L
Corer (wd o pane Jold (63955 s 5
s s Ign sles G widS glas,s o las
Jols oA 055 S S s e I8 (S ke
il STl 58 G las
$2905 Slaaie palie (V) alasly 51 eslinal b
Gl b Pl g as el gladde
odeal (93555 sl pize glaesls (iludle s Jas
Xl glaoshs i ol pd 0
Lo snole Son s S0 i
74 K ? X 25 142 0 X <<
G505 e LA SO pslie Sl 5 Bl

Llea

Xi DXmin (¥)

X 1
Xmax N Xmin



OI0 ks slaass 51 oslinal b 0lgiol b dle g 0355 S sl ol 5 (S 58 Golas iy i

Lo S Sl Sl e sl
s Ly /ey ws dinitial O ol S50

J}.Z‘_;c wjfjﬁ.]);'/‘\

M (t) 2W () CW (t —1)] ()

Ct)0.8C(t—-1)IM(t) (&)

m(t) Sy (o)
e

s i Sy RBFN) ¥ s oSt i,
5 0l qgous oY 4w Jold oS ol e o gias
wlosy bls Oley ga¥ cl s 4N
AS o S @355 N slaad s &S Azees
Kemeans st 2 bt Loy oo
3505 Olge a L K bl asy cpl sl
Sl s Kow |y 5N Gasgame 5 a S
Vo et Al cals mhaw <k S 0
Ol Ll sy ldl calld mho 5 ey
OF bl law e & ol ad st a caals Ll
g S b nl 45 350 e s ad
2 g g okl
o S Sl cx b YOJJLS LSS
s S L gl w5 AS o Jos Salos
Al s Al s Fors Supn Sl K LSS
533 s Y 3 ) Joims slaly i g Ssb
G Odeoy Bl opl S e e Olgy Y
LS Vyame Shay opl dias o sl g b
4 bl 535 e 4 e U 2l

e > Lo pasie ia) onl 65 350 ar 5 4SS

A s 1 adsl s TSl i)
Shas 035 oS L 038 Wlal b1y of 5 5,8
o b das o 35 sl e o3 Oles slaaY
2 ey ol C3 L Sl GHdns S
S I 3 Ol Y 5o LSl sl gl
ghn wla 313 355 5 50 Olgy Y a5
5 /00 &S (Initial eta) sl (g, Ssb Er
53 /4 6,85k Ce,w L (Alpha) Cls o s
STSIERC P
dled o A5 Sl Sl gy Selys S
WBlol 055 S s Olgy &Y o Jul &S o
5 oA B3l el s il Ll e
S o Sl s g s gl ) el
il S st pgs il S| ppen 4
oo a5 & dly SO 5 3l 0 51 OF 3L
S slat Jyl St S S e 6Ll e,
o33 SE sl 1y OF 51 oS S sl il
Soles b aS o I dolsl laaSis i gl . bles o
S5k F 5 Gkl glp apd e B jlas b
Ol sl s o dlme Sl 55 0500 a2
WS ol ok eals QLIS (F) sl 53 oS Sl s,
S g Al e a sl Dlsd 4 s
Solr oo Sl bl (8) i Sl e
B SIS CEN TP VRN T PRI QRO PR W g
2l S spie b (0) S0l Sl
S5k 5 sl 10(IC)]/10) 51 s s
- FIRVA RPN Fr ool by ol aS Sl
b 0 3l mi Lesls ol S1osas e el
Sals Aim() st L Ly el as il

RESCHINSTERPL N N TSt N



\Y40 QLT.....JUJJL,@ g(\Y )‘,;’.L:i ‘(\)a)w‘(.:j.a 09> cQu.q.G}.L;Jj C,J__J.l.LA/DDD

}QM\ 034 395 9o QW‘ L)L“wq“)g g;sj.:u osls
O palis 3l s Cand Jites iie o i Sl
5500 polie 035 o WA B AY Sl el s
03 rlaby ol skl eslanal AV 51 LS sladle
Sy b 38 Golas glaesls I dlae ol
BE )lf&:»&-:—g A BV0 e A LAY LSLAJLM:
A+ B AN ij‘d)b&)ﬁb"&q)bﬁ
53 8 S e sl s Olgasl ed gl sles
sl odd eslanal 40 VO sladle 51 2 9> e
sl L daesls (g5, 5 el 4;)57,:&)-\&5
Q))E»wq.:w%wsuﬂqub
Cog s e 4 bl gl i, Sl eslizad
o5 Sl Jels ml il sl asls s Lol
9 LSJL}' U’:'}” 92 Lf":‘k )K Q)Lm 6@0:‘:

) ol u)ﬂ (Y) dj.l} BE LS)L"J

35 sl 5L ui)'}ﬂ Sl Yk Ol wsls 5L
e adsl olie 5 a8 g lajlne (V) Jodr

el ol oals QLIS JAS o

oA e adgl slie 5 B8 slaslae ) i

‘_}AS
S 4l polis 5l
Olgs Y 52 ol Olgn oY
Y s baas|y sl VA=l
oY s badsl sl /=4l Ul

Losls (s5lw esbel 5 cslis —¢

S esls slaw s giledie ke 4
Lol Ll 558 b pnfn adde LiL
58 G lae slacsls o5 ol G e wlawlie sl

Sl s e Ve apss sl s ledol g

d)l.?u"jvijb'-&ubgé)hmébho:bw)ﬂjwjjj\yu@u—\‘ dj-1>
3

ST PN R PR wib e
M W S d
{ o Ve B b

Olgiol Oliwl 38 S 5 g5 anl Al i o

v\.«i’) L;L?‘ U:W DL )K MJLM \Y‘/\q JL«J DL
el 233 VWAA 355 JBle Jl s o Y e
WAL Jl o 4 WY e S Gojlas

WYogrAol Sl iy Cilas e Sk

)‘JJ:A W 9 Mbgﬁn YA JLMr BEEE] g,;&pjl’.ﬁ
WAV 5 WTAY Jle 4 Glate b
o Cnd Q)Lm A Q\jfa sl 03 5 g_,.&iajba

sl o 03l OLES (V) Jgd= 55 54 3l J..“a Jl



DD slaas 5l aslinl L 0lgiol e o iy o550 S 6l ol 5 (S 58 Gjlas i o

5 ol ol eslizad io s bl gla exls

sl 0 03,591 (8) Jgd 55 WOT @l:.l

o Il 4 e 38 UL Gyl Ol s W55 -V s

ol ey SR i

Ju
(rp,2) (Ao y3)

—-v \ A\YFAY
e (R \FAY
—A -y VYFAL
A VY \YAO
VY R VYFAT
—v A AAAN%
) . VYFAA
e -y \YAQ
A\ v \Ya

95;1&&}))} Lgl.ahﬂ:.:.ngﬂ.:..ﬁjs—i d}J}

5 S gl o SHy s bl Gl
Gl 5 S iy 5o 58 Golas L T dal

G Stser S2509 pie
Lol L Dlxe
EARE —+/YAA VARNY +/870 Y VA \V/E Yo/ Los .1:..4}:‘
VAT */VAY Y«YYO VEYYYVo VOYVEYA \WVoy Yl AA YN Corar
S b sl
- */VAL Loyl VYY) . Yegyy/o EY00+ ¢ Y\o4qvyYy
S
S i sl
AN\ - ALIAN AR agay VEvay Yoo
ol
inb'- Coad das 520
- /XYY L0\ AKA \rA% Voo v
L)
*/VAA - Vel44 AV ARV Voo Y

L)) ol

Olgin! Dbl bl ga 5 (615 g8 (gLl amey Jlol il




\Y40 L)LT.....,JUJJL@ g(\Y )&Lx ‘(\)a)w‘(.:j.a 09> cQu.q.G}.L;JJS C,J__J.l.LA/DDD

20 G AV gladlo sl 53555 Sl paze $3lusslel 51 Jool s =0 J s

13 1 % 43 i1 1 3
! y 2 =1 % -
3 y R
1Y EYAY  VEVALRE WV W Taee AN
v £V 10AL0) VA YO TVAVAA AY
Yoo 0087 1OFA £l AV Ar YATVAO A
Yoo T vevarly Y AT At
Yoo VFAE 1LY AVE Ar YO AO
Yo AVIY VTFIVER VY Y TorTY A
Yo VeeYE TATYe  AV/E Y6 FVYeed AV
Yo NIYAA VWYAVA VVA AVA YAARER A
ov0,0 IV IVYEIAY VY FTae feoeod A
Veos VYWV IVOUYT VA Ve £Yooeg 4
Ves 10080 WVAATIY AV Ve §8104% 4
101 JAYAY AATAASY AV ATE) f0dsid X
WA JAVOT  VAG000E  \V/¥ Ao/ EVVYAY qr
AV YOAVE AMAARY WVeE A £401E) 4
Yoy YWANA - NAYEAEA WA \eTo 0)YAAq 30

Olgiol DLl (S Ikl 5 lidlsa oyl Ol 58 S 15 oy JLT T4 Il b Laesls dsle

L b 58 Ghlas aole b e oSl (8) J s G Yve  Jl sl Olgaol i Camex slis

SRlB L aSeosk s e Saees Cone
dale Iy Gl 50 ek 58 O las Cuxes
G S e lad b Solas S S e 4y 0 S
A gl by 8 Ker 5 ites dal)
3 58 Steen 5 esSae dbal, Ol
ol o3> QLS dlas (ol 55 ol a3 S 84 Jaiew

A8 gazms 4 Lo bl 51 o aalsl sl

238 S 5 s Soled T Gk 058
ssd= s Jlo e ol a § o0 WY L
wals as, of 5l b e a4 el dsae/e)
Corexr WA Jlh 3 oS cl J= s )L
b5 eas Oske WO Olghol e
o W0 Jle U a8 O b o e
05 &S ehiles iy dalyr Ogde VAYEQEA



DD slaas 5l aslinl L 0lgiol e o iy o550 S 6l ol 5 (S 58 Gjlas i o

S (anly pime sl Swie DlMEe 5 a3l e
oSSl atle 53 5 a3 S eslitd b3 ab e
e sl 1) Ml Gllae, 5 o Sle 5 Ml Sl o
d slow Lals, ol 53 338 e eslizal o i gl

el Oldalice b ladlis

[ (yi Oyi)?

MSE it M

Oy Oy
MAE [”d—

V)

G o S 05 Wl S el =Sl

ol oL la yatls olie oS ol Y (o
WL 5 (g ana8) Lil S S Hsdie d> b
5240 Jle 58 Golas 5l et ool os ((WYAV
cldte cos Gl Gl 5 S gle i
@Lq Ll edis S sl sdd ~lb o i i
35 ot by it Gdde s Sl Lol
5 S i gy (V) st 5 ol s

ol ol 03ls OLAS (g5l 2o (6l V) Jsa=

ot Je 3555 6l L T slie L Laesls
S laize polie oplply 350 (g5lueslal
el ol g i IYA0 B IYAY ladle ol
3 Js Gl prne st ke 4 dlie o
5 el ol oslinal o uite SO ot O g S5 S
A0 5 AY gladle gl p ol pslis sw s 5l
0> aely s Jie gt o Slees Gl
3 Osm S s LSS gbdbe I s
slie 540 U AY sladle sl 5l Les ARIMA

g e o3l Ll 51 S a 40 Ay i i

bl -0
CE L dds 5ol gy e Sliel rlf ol s
LS Y TP R I (I B
33 I ARIMA 5 0 g S5 s 45 sl
35 ol ey el 0 oalized 5 bl s
Waosls 5l as sazme (pl (Gl S la L Jde jline
5o Gledds g e S bl
Sl 0151 Jools b 5 iy S ol
Syhe ooyl Sl 5 S i s 5l S

V&POM:J"U Lﬁud@élﬁ g sladoe awslis @L:S—'\ J g

. ) ke
ARIMA s S, Sels RBFN A Jl
J Al
Bt VM08 A1) YooY 1od)  Yodr  \ra.
\A “y q £ \ \ﬁ MSE
AN
¥1¢ YAY. Yo Vo

Y NMSE




\Y40 QLT.....JU})L@ g(\Y )L;’.L:i ‘(\)a)w‘(.:j.a 09> cQu.q.G}J?‘j C,J__ﬂ.LA/DDD

oS e O sebee il (5l i Sl e sladie aglie il -V sl

j A e
ARIMA 05w, Sslis RBFN N Ju
B Al
vr vo VY WV v e
Y v ¢ ¢ \ 7 MSE
/7
¢ 4 14

oo oY N MSE

S o polie oS Cles g 45 s 5 Shes
b sladle Glas pslie 4 Cnl ol s i
o S dle Golas 5 osd e LS
2ol 51A0 dle o sl b sk 33 S
Gylas 5 ol eslanal Ladde 5 A8 Jle ow i
3ol b 4o S e Jleadle &) sa
ols B ) Sy > S e Sl e

ol 0

38 S pae G S
ol s Sl gbade el
Sy A B A B8 Golas slaesls I Jiass
FRRCI WA PR R PTG A5 JUL RC S I
v dle 8l Golas 31 ade ool skt
T Ao o3 dde aslie 5 oLl s S ealid
0035 o Gt Sl aalsl 53 el sl o35

ol el ale gladde L 58 G s e

ARIMA 5 0 g S5 ¢ omae 4S5 Sla i, L Olgiool o3 (Sl ion Golas i i mli-A Jsds

<[ \'\ .XQ =

> h hYwu o 3E 5
T x 3 S h@g D
< ) 3 o

AR VA Vo Vot \Y4)
VY Yo Yoy Veov Y4y
Yo 1641 Yoo \ose 'Yy
yo41 \OVA 1Y Yo e
V14 Y14 \YY YotV Y40

Sy S eslinad b s i g, (V) IS s
o §L ARIMA 5 G S5 ¢ laasl
el sl ey Ol Olgrol s S



DD slaas 5l aslinl L 0lgiol e o iy o550 S 6l ol 5 (S 58 Gjlas i o

1F40 61D ladle b ARIMA 5 &g S5« mae SlaeSid sls sy b iy s =Y IS
(e 2o O gekoo 1) Olginol g2 SO G jlas
S 3 Do S5 o gman poase 4SS ladis ek S8 Olas e s (4) o s

el 0 0315 OLS ARIMA e S eslinad L A0 B AY sladle sl ool i

VA0 B IYAY Ul oy (sl Olehol ed (o3l s bl i iy s -4 Js
w.{ﬂjiﬂd}:l?ﬂul}\j

< O Q =

> % v T

N SR N TN A T

< 5 o

\Al VY A i " A

YA AY A ay v AR\

oo W AY W

ViV 9 Ar 1T

W W AY W
AL ot Silas oSl OF 5 S Losdd wibe oolie Xy, () K5 5o
10 Jl U ARIMA 5 ae slaaslis b, 4w sbdle b 58 Golas ¢l Sk a3y,

M&ASJBJJ&)[}J&}UJ‘)J }@‘chJ‘Jdméjw&ud‘fqouq\



\Y40 QLT.....JUJJL,@ g(\Y )‘,;’.L:i ‘(\)a)w‘(.:j.a 09> cQu.q.G}.L;Jj C,J__J.l.LA/DDD

L ARIMA 5 05 S5 ¢ a4 sla gy Sl eslizad b (ol Jiony Glan iy el T S
(cxSo o 2l 5) 1790 1 \YAY (cladle

s S Jbe aw cpl s Cl edd s
3 U5 S e Gt de 53 Leds b
s 55 gdle A3 S alie ARIMA
sl Wbl ol el eds b
34 S S sl gl Laesls ae pas
gl s s ARIMA - Orﬂ;) o R
S Joe b ol a5l e
jlf;é)l..méue:lsé|ﬂ&l5w}.a&j)‘&w
Shls Olgiol e sl 5 (S i 55 anb
b i onl S dhols o 5l (6 VL 235
oo dle b Sl isy s oS el 0T 51 S
b 8 O las L & s b b b
el 38l CaSe e Osdae 0/8 Sl lage sk
sskr ol e Gl g s edd L ey e o
3 Sl e e O /8 AU e g
el ol s i Olgisl gl anb 58 G jlas
Oy oo 1 Slidss gl Sbslgeig ahax

oS 5 AS S slasane ple Sleslidd o
Silae 558 Llas 5SS kIS
ot oshee LOT G s L 5 8

Slslgidn 5 5 S omt -V

e 2 A 5558 53 ol 5 S Gl

EILI iy losls olansl 355 a1y b s
Sle 3L SS e a3 3 e slOWE Ol
T T PR P U S e
o3 s 5L Ol 4 s oS it 5 Olesline
Sy 05 gy Shsl pwnn bl lagh
e Sl 0SSt sl Sl el 38 G las o i
s Dol W0l s Sy it Sladt
Sk ol ol Oda Lhds awlie KUK
S 5 (S b 8 G ias O Gt
Sl ey ey ol s Oldol el
S Olghol ed Comar e sl
| R e e Y NI N e,
sl 5 ol 5 S iy 53 8 55 55 cad
eslinal e sladde ctle s Olgiol Led
LA A Gbdle b 58 Gilas 5l L diledd
el 0t oslizal Wadie s 5 agel sk
Sl s S gladde il Gl
5 eslizal RBFN 5 LS o os «Sealys) =1 b



DD slaas 5l aslinl L 0lgiol e o iy o550 S 6l ol 5 (S 58 Gjlas i o

algorithms.  Energy Exploration and
Exploitation. 26(4), 241-66.

Azadeh, A. Asadzadeh, SM. Saberi, M.
Nadimi, V. Tajvidi, A. Sheikalishahi, M.
(2011). A Neuro-fuzzy-stochastic frontier
analysis approach for long-term natural gas
consumption forecasting and behavior
analysis: The cases of Bahrain, Saudi
Arabia, Syria, and UAE. Applied Energy.
88(11),.3850-9.

Azadeh, A. Asadzadeh, SM. Saberi, M.
Khoshmagham, S. (2012). An integrated
genetic  algorithm® principal component
analysis for improvement and estimation of
gas consumption in Finland, Hungary,
Ireland, Japan and Malaysia. International
Journal  of  Operational  Research.
01/01/;13(2), 147-73.

Behrouznia, A. Saberi, M. Azadeh, A.
Asadzadeh, SM. Pazhoheshfar, P. (2010).
An adaptive network based fuzzy inference
system-fuzzy data envelopment analysis for
gas consumption forecasting and analysis:
the case of South America", International
conference on intelligent, and advanced
systems, ICIAS, Article number. 5716160.

Dmnaayl1[h A. ())))) ) Tee rreiictinn ff
heating energy consumption in a model
house by using artificial neural networks in
Denizli° Turkey. Advances in Engineering
Software, 2, 41(2), 141-147.

Erdogdu, E. (2010). Natural gas demand in
Turkey. Applied Energy. 1;87(1), 211-9.

Gil, S. & Deferrari, J. (2004). Generalized
Model of Prediction of Natural Gas
Consumption. Energy Resources
Technology ,.126, 90-98.

Khotanzad, A., Elragal, H. , & Lu, T. (2000).
Combination of Artifical Neural Network
Forecasters for Prediction of Natural Gas
Consumption. IEEE Transaction of Neural
Networks, 11, 464-473.

Kizilaslan, R., & Karlik, B. (2009).
Combination  of  Neural  Networks
Forecasters for Monthly Natural Gas
Consumption Prediction. Neural Network
world, 19, 191-199.

Musilek, P. Pelikan, E. Brabec, T. Simunek,
M. (2006). Recurrent neural network based

3 Sl gladite 51 eslizal .5 gas o Ll ¢ s
S8 glols fogte iy S5 om0l de
Jom o mo GBS ae la i plu s b
o bla gy ol e o 5 GOS8

S g g

@L’..a
9 ARIMA Lﬁ‘b} LSLAJ)) ;L\.\.]a_:“ 5 axdlee
Slols s 55 36 s Lol b o
I eslasl Olidss gazs (g e J8 Szl

NoV-\Vo

Soliy OYAR) L5 5 B OIS (g, 4l s

(3 5O el Soslae 50

s 2 b OYM) = ol e s oladlss

23 b B Gl oS ol s e Gl

Y s slasl Sldlas asl fad (St i
AAESAN

o3l (\Y‘/\V) < c)ﬁ:)}a-; - 443\)319 <= ‘6}‘""”
9 VJ& oK.il..:‘b Q\)L\Lb‘ Q\J.@J ‘uj”.b EPRAY B 6_5[5

.ﬁgﬂlWaKﬂiﬂb

Aras, N. (2008). Forecasting residential
consumption of natural gas using genetic



\Y40 QLL...JU})L@ g(\Y )L;’.L:i ‘(\)a)u,i‘(.:j.a 09> cCJL:.LQ.G}.L;J)J C,J__ﬂ.LA/DDD

Energy and Buildings. (Economic Growth
And Natural Gas Consumption In Turkey:
A Bound Test Approach(1977-2008)), 56,
23-31.

Viet, N.H. & Mandziuk, J. (2005). Neural and
fuzzy neural networks in prediction of
natural gas consumption. , Neural Parallel
Scientific Computing, 13, 265° 86.

Vdddrl kK, J. eelik,, . Krrrr, O.
Cirmvkova, J. Eben, K. Maly, M. et al.
(2008). A statistical model for the
estimation of natural gas consumption.
Applied Energy, 5, 85(5), 362-70.

Yaghini, M. Khoshraftar, M.M. Seyedabadi,
M. (2013a). Railway passenger train delay
via neural network model, Journal of
Advanced Transportation, 43, 355° 36.

gating for natural gas load prediction
system. IEEE international conference on
neural networks ° conference proceedings,
No. 1716612, 3736° 41.

Soldo, B. (2012). Forecasting natural gas
consumption. Applied Energy, 92, 26-37.

Sarak, H. Satman, A. (2003). The degree-day
method to estimate the residential heating
natural gas consumption in Turkey: a case
study. Energy, 7, 28(9), 929-39.

Siemek, J. Nagy, S. Rychlicki, S. (2003).
Estimation of natural-gas consumption in
Poland based on the logistic-curve
interpretation. Applied Energy, 5, 75(1° 2),
1-7.

TUifider, .. v1iii, N. Tttk,, N. () )
Forecasting of daily natural gas
consumption on regional basis in Turkey
using various computational methods.

- &

1 Artificial Neural Network

2 Auto-Regressive Integrated Moving Average
3 Khotanzad

4 Sarak and Satman

5 Gil and Deferrari

6 Viet and Mandziuk

7 Musilek

8 Vondracek

9 Aras

10 Kizilaslan and Karlik

11 Behrouznia

12 Dombayci

13 Erdogdu

14 Forouzanfar

15 Neuro-linguistic programming
16 Azadeh

17 Stochastic frontier analysis

18 Taspinar

19 Soldo

20 Feed forward

21 James Mcland

22 Yaghini

23 Dynamic

24 Radial Basis Function Network
25 Exhaustive Prune

26 Mean Squared Error(MSE)

27 Mean Absolute Error(MAE)



