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2. Structure Time Series Model (STSM)

3. Harvey

4. Underlying energy demand trend (UEDT)
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2. Harvey, Henry, Peters and Wren-Lewis


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

A5 lias) ¥ oyl solazdl (gsldoe Sliiss aslilas [ VVF

SCS a9 okl ladg, odisodaliv gl sl o 3B 1 L e ol Ll ol
390 oemenlaml Gladie ST 5s oS (golasl g lle SlLuw 5 (S5I5SS sl
s F Gl iiS 53,8 5)ly b8 Lol ool s oo wf N jers
G35 Al Lol 1 0dd 555 5 a8 sl Sl 4 53355 35T 5 s sad
Laah )l (sdteda 056 VWAL Jle (slgst 51 Sl s & ol osdhe s dal g pon
@bl (sla i3 (6551 Sl (555 (6oL Sl B S 35 s e opl U |
5,8 VB Sl 3ase 5 el il
5o g Satuy oV 5 al Cato Hler Jols (W U8) bl Sl o5 8
JS 5 ol D136 a5 mlio St g O e g Al g0 psin T 5 s 0595
Vo e slaelE 51 (s, S 5LT Tl bl 58S 53 Crteo S g 5 s
23 ol 03 99 Ao )5VF Lo e 5 gb 4 AYAY B AYP sladle b s i 9 SO &
Sl 5551 gotme mlis o 515V 5 aT s (ol DI W 5wl 05 S
(Ao oA 35u2) O goukd plad Cuad 5 U5 55 (G551 g 0090 VU (silanly 4y o5
W5l 85 b 4wl OT 5 s s g5l s 6550 sl o)l e
0355 hay—) 13sh oo oslitulodas i) 93 3l cOdme K g3le o3beT I L 3V g
Olghal T 53 3¥ 9 mazs 01l 53 (S S 8 b oditens bl gy =Y il
20T by 8 AST o W5 i) 8 g 4 Olohen 3Y 58 505 3 5V b s SV 3
4 Ol SV B 5 S 5le V3 68,5 088 53 53,8 e D) g0 Olgiol o T g
02 el DY B A 5 (6l ks Sl g Sl ealil ST o ) 5 aetes Sl 25
AT a4 ol & s S S 01551 5 0l 658 gl sy s w0l
comlrs (Sla a5, S p0) Sl 43 8 51 S g5 550 i 0587 gy ) ey ! i
S 3 gr ool ack 3 5 Gy sl el 51 B s slmd T 5 s . (0FAD

o3be Ol yie 4 0T 3l deoys #0 sgds & Sl s 58 0T 5 opl 4o Jul> S

el JEdsee 50l s L 5l aST Jgase Y


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

WO O plio vy 0 oabslF slolis ol sudg 5 o sloiiS 3590

laosysT 5 5 eSS 5 i il 6y gy 53 STl 53 358 o 2 oS L]
oS S a5 G i 5338 (o e3litad St g 5 Lol fole Ol e 4
23 P9 Sl Sl o quﬁjﬁ'u’%ﬁ%w:fu;)ﬂe4:3:5)-’}‘54%}“('-&”@-“‘
(YAD ¢ doms (s i S ) dwy (oo oy V) Jjb@r:j}.wﬁl:}'“ﬁj‘)

Ol Jo1s 53 o plonil o 25 S8 Rl & o 5l i ol (S
Q)W@QTGM)J}WUW%JGJ)L’!LB:GUJJWJ;})&E.Ebv.s‘}ﬁu
Cad 315 sl 035 Aedin 056 sl F1 035 i 5s 5 ol T 5 e
335500555 d gl 3 (ol S U 5 wlio b 5 55 OT LSS p a6
Al o

S S w 09> 3w 53 Sl odd 2305l 5 CJJ»A;.ASLZ.A Sl b aelsl s
b it 93 35 0 w513 (655 SLOE e sy S Jbo 5 (5551 Lol
wu:#\;mdvu(UL@,?ﬁ.;;ﬁda\,\@,u,&bgww}&b&%
.s))T,:su.r.?;iuféu.).s.;‘,.&@sﬁ\)\aal.é:.w\JJng\AoJ\JJQT:))Tﬁj))c&bJ):
c)u%“;ﬁf@q@,;pﬁ@@lsﬁdﬁg@uwaﬂu@fddw

L M‘}} QJJJTGEQ&’UJJ

SiPl slolw & Sl ¥
~oslg Ol sieay on OB S s e bow 5 ol VS Ol giew o (85 la ol
Gl Lol e s 5,8 o 15 LW 3 5o (o3Lasl claolKy Lo 5 (g 55 sl
s iiy 5o solal ey 55 (sud 5 eslg Ol geas & (6550 sla Julo I 2w OT
G5 ol il o Llow 5 420 b6 (k8 o 15 oalinul 3 go sLasdl Calises
o g 5ok b 5a patntie Hlie 4 ar 5 b A5 (5l S e Jlise ol (S
Ll s Gl S Jlisa b g A5 padeia Hlie a5 L baay e 058
S a5 2 55 48 Sl OT U8 o3 5 Jsl 50 Ll s S5 51 Jol


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

P by To o lods solaidl oldas Slidos aslilad [ VYF

Coad 5 5 5 5n ol a4 S 55,51 026 s Lol Lol ltie 8
OlFsr onlnls )15 Jgame W5 Hlie b 5 )5 Jsmams Cad coslg Lo
Ll Sl e 65y Cd e 1) 6550 Lo 2 e s3laBl Julge o Sodes
O Slp R 0353 5L i s el g L ke e T
23 g 3ldads Lo ) ge

i e Sl 5 Gl SlaSiae )5 6551 b Jel= 151 ) LS ol
“ ot G 5wl 5l bl g el 5 eslg &G s e s
S 15 gt ome Ol K s ol o8 S g wb e Ol siea 3 4h
5 st

Q=F(K,L,M,E, E,,..,E,T) )

5 el lo w5 58 (65 cadsl Sl ge Slresly o me 5 5 4 KLLM 0T )5 oS
38585 Dlw Wil s Jalge Sl sl gema 5 T 5 ol 653 ¢ 5 oeell 35 Ei
LS g st sl S 4 1 5V (slaeslgs oS 5 ool oy 6 3 50 gr 55 !
b sl axils Jgame 5 pabie Jldie g 51y 1 oK 458 fili oy o
Lolis 81T e sty g Jelse sl Lo b oy a3 mlb 03,5 Jol
pd b 8 55 55O sen s Jole & Ol yen 6550 6l

X, =X.(F.B.F,.F.F,0.T) )

S o(Pe) i 5 3m (55 51 a3l o6 o8t s i 5 3o (55 51 SLOE b ol
o333 230G 5 5 PPrLP) 6550 slaeslg Cood o) o Sl (slacs 3 5!
Ol Wle (T) 6 505 Gy, b pite Conl Son poman Conl (Q) o5
285 Gl (ledde )3 (sl 4 Al LS 31 (655 Lol 55 (S5 485
g S L

& 6551 e aS Lol oy M gl St 3 Lol saen (65,51 Lo Eaca

Wl ) Sy s


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

WY O mlio (idup) 50 oaeblB slolis ol sadgi g o sloiiS 09

et = Lizq Xei )
ton) ol el Crip S (6551 Lol Xer 0T 55 a8
Xo=/ BB EE.Q.T) ()
o3 Cad (Pl) 5 550 (5551 Cad (i t5w JS 5 Q' 0T s o
JS Gl PPLP'm) 50,8 sheslg o L go (P') o Kol slagss )
el 59585 Ol yois T 5 Cmio
3150, Jolse csalaml glapine 5 (8 3 0y S pegdle oS Sl S3 4 e5Y
Ll 3 5 55 (bl sl 5 s3lasbl b ol e Ji) (5,503 e sortalie L6 22
Sl SKas Jolge ol O Lisd a3 8 b 5s o5 lols g ldie s b oS
s 131 L@,'Teﬁzﬁésr.xp Qs a4 a8 sl sl (6550 gl ol slols 658
S5 Lol (G 8) aT)s 5 (ad slaiiS Jls 5y 5 sbasysT 4 taT)s

(UEDT) &5 ! Slolai o w9y (5951 ko 1 -Y
e osb 4 5 Lol daly 5o Glej L5, 05,5 2,05k s b @ PR
655,57 (or g3l cObe3 I g 55 ol F 5L g ity T 3 SG 1) (65550 b iy
5035 i Oloj CadE L iy 5 o el gy S ol e (6540085 80 s
5 e s slaslis 5 S5B Dly pie 5 pdy U ol ke s el e Sl el Sa
23 S Glisp Jelse dex 51015 (o5 6551 2 Glas,lbilnl 4 by e Sldgas
55 Lol G 4 JUasl el Ll aen oS 028 8 i s caily 5 oh3 (650 5SS peba
I35 Jolse esm b ad g by aTps a5 Cad Jse SRl ) cimen 358 oo

OYAF (oo (5 3 o 5 503> oo (659555 Sty )3 5o

O S5 0 a8 loas aSl 0,5 0 O jgo (65,5 953 sl Lol ia wiunl diiie slolis S (55,50 (Technical progress) . \

e 4y oads Bpas 65l e cnlply el a0 00 s (oo )] 0ainS Bras a4y ume Loy 5 OIS 50 s5zse Jalus g il b

315 855 008 e ol 9 45il 5L 559555 s 4y (i ol s s S, 4y et


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

AP by Yo o Loty solaidl g3l Olidos aslibad L1 YYA

(S5 5SS L sl 5 e aT s i s 4 (6551 SLOE i oy
Syt s 4 55 Sl s N0198F) i ol S Al G S
Con il 31 5 4 (65,5 Slolis 288 (651 U3 e ook 51 oslina |y (65505555
O e (655 ad | B L6551 (6 ) el 035 Culi b Do o ST 55 ils o
S a (el 55 (6531 o e 503,53 e (6208 (65,51 21 Jlod oS
SIS T b G b (or (620 RIS LI sl 6L il
Dokl 53 G551 e alS Lol Cuad o5 o g ol (AL Cad S50 51 S
ST Sllan s 8 GISET ) s 4 ¢ ad HEST 0158 4 Dl ol (5,8 o310 05 (o
Ao o OLES mdly Sliie 1 i 1) Sdedily e

s s TOMY) LSS by 5 Sty CONY) )8 cOsmly med 5o
BB sl (5585 bty 5 Doy (6T 53 SIS L 45T Liizes T(14A)
gl call b o K Ll b 03s b L eSode oS 53 Ty iulshl s
Sl 31 JB Lol I Bl a5 (6531 Gloli Ll 31 el Wl5 g0 0853 6208
Lol abese LB Ll 5 o el adls |y (6551 6 205 L 385 S p oS 5 e
oSN 35 55 0y s e o L 5 i 55 sl 6,8 Ol AL
J:JS:,.«\&QMavuuulekg.uT).su;;S.s,,Tjwm@.,é}:\“gj,\;.(:Q\,j'.:45
GAES) (el s Daddly SIS o Ll Ced Lo alie AL Al ldde
i BB Sl (g5 slolis s b bk s (el

sosle s ysb o s Wyl iE (5055 s 5 ikt Julge oS T
S 3551 655 GLols wb 55 @35S 25 ) Sl 4 ol e 0I5 o S
T A N S-S P K PP PP B CIGH JUEL - S PN

D15 ooy opme a3 b ol sld oSG (slos 31531 sl oY (551 Ol e ( S

Jones

. Kouris

. Beenstock & willcocks
. Welsch

AW =


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

wa O wglieo Jidu ) 50 b Lol sl sudys 9 ed slaiis o)siﬁ

3 S5 s ize 03,57 ANl 65 (355 53 3,03 Hl 3 (S35 ie skl
(Y0¥ Mlasis 5 Sla) Sl g s
@bl jlitle ok s el el Lo Ll 4 YL o &7 (25 8 iy o sdle
348 53 Ll 56 65 slos Lol 453)):_}:30\?4;;5 8y Aldw j3 LA
Sl e Aoy Sk ) (ST (3l (6551 Lol 3 1y Ol i ol &7 o SN
..b}.i'dﬁ%J‘l{a‘ﬁﬁ&})ddﬁ"{)}&uN{)}Tﬁjaﬁ@?MT)}}C.A:Q
ST 5 o Sl A5 516513 sl 3,557 o s 55 ol 6 S (6,88

.MJ@OUJUCF}:&LIYJ\ S yls gai. 555 0 655 slols

b L UEDT , T o AlgihiY gl UEDT 4 ond 5o 2l5i0Y ot
(i) o =) dasib b
¥
D1~ DO, D1 ~ D0
—
¥1 ]%l E
t PO
b { Al
E0 E1 E2 E E2 El EO0 E
LT, A EL-ED i 4 EQ-El
UEDT .+ E1-E2 UEDT «:E1-E2
RS UEDT.:-‘;JA-ATJ'.‘ 12y g gl E0-E2 23 ged 33l g Jehe 32 UEDT q.(d;b;.n.'i ST E0-E2
) e e e e Tpa Sl a0y T il e e S el el

2am sy sl
)‘w‘&jSMQ@Om‘)W;ﬂ)‘J%J‘MJJ}Tj\,)‘3}“‘"
& @S Bl mha U 550 Lol Hlie jI b o G131 P14 Po 4yl Jals
)345.\.»:@ u\.&u ‘)WQ»\A-LL LS";‘)J:‘ cL.éLBJ).s u:.alf).\.b d‘l‘(BA.]a.S.s)JJJ»

555 o VT uble 5 Sl @52 50 Olje b 9 peme 6 55 Lo 4

1 - Hunt & Ninomiya


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

A by Yo o Loty solaidl g3l Olidos aslibad [ VA

53 Jloyind boazgs BB Galidl s a) Wik e g Ly 81 Ul il o
Lolss ot olT (o 00ls 0 YU ;0 a5 1559 Jolge plo 5l oS 5 0 b g oo
Udb&j;léuLa)Mad'C)CM)s.gAg-Jaijjzuc(Dl)c%Wq
Ssge 53 5 Sl B G EL 1 aed gy 31 ily e 0l e 288 Ba eban
sh oS U Er b Eojl aed 31 ol Jie 55 ed Ly 55 ol
oz o 33 2l 1L oY Sls 505 53035 8 a5)sT i 1 i ced 2EST cpl ol
S35 T iy SIAS W filag b 5 4 o8l (55 Sl (S YT ek 5 0kS”
35 o cnl e cdiBl 13,5 oYL SIS a5 bl cpl 5 AL 031 &
o3Il ey 228 Olsis & g2 ysb 4 &S 4T el Jsl D 4 Do i Lol o7
sl ey ity 031061 « Bo-E 31 5aS™ e pl &8 Cwl Bo-Ep 358 0 2 8

(\YA# c('.‘g- ngabﬁ.a 9 j))LiS)

G il Y

Sl seylys Il Sl Zol J=1s s L;\a:;...f Slalles =l glaans s
o plowil o jtdn dler 1 (3Ll Caliims (slaton 3 e ek 56 05 54 ¢ (53
J}&Lséa)u‘ﬁ)wl.b U’.’.‘)‘ @jbblbl}bgw‘

3l eslizal L 1 Ol S 53 5551 O pan B (IFW) (st sde 5 51 50U
osba (6551 O e anlllan pl 53 din ) s \WFPAYWY oy95 b ys Y Jue
o3l glal> 10 55 5, 5l yskte ol gl Camlods a8 8 Sl a5 5550 S 5 IS
Ls‘jq—‘d,mi)\}gcjbda-f)))djj‘Jf;}ﬂ)‘@d)‘&%ﬁ)b.w‘ou
5 & Il o 2 slmo3 55T 3 ¢k S 1 sl ]yl Bl e - e (6550

33,5 o 513 slinal 3,50 iy a Wl Olgie 4 S5 AL Bk ol 535

Kgy ad b Ao Vb 4 gy o ed Wi, ST g Sl e ed X, Og g0 485 AL LB b dgy cuds ewd g, ST


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

W O wglieo ity 50 b Lol sl sudys 9 end slaiisS o)sT)g

sl gl o 3l ool s ol 0 o3lizal 35 o b 31l cnl (51 e
Vféo.maow &S Sl =0 /Y0 (G551 S sed JES &S das e Ol addlles
23 S350 Jolge 45 Aas o OLES gl o3 dl o 53 ol (6531 SLolE 03 S
)znﬁMgddwgmﬁfrf:}édhw@w&W&q
- S a5 b pmman ol U (6551 el s saan 53 Cad 158l 515 4 Lol
“t o oS D pon S 53 6551 ol gl 1555 (o (et Sl sl
ol sy (655 Lol gladie ks ) 4 glandlas 53 (VWAY) g
e o 5l ealanal b5 51 GLols ladie (& Jdlowi 5 4 2 51 ey Golosd 0 5o
Cmio idu 33 655 gl ol ol ged ol 36 ARDL Jue llos
Yo 3T wsnlasl b5l dae 51 (S0 b e 358 p (o OLn) 5Ll
238 o e S ol 03 el pll LB (655 Tt i 03 (K5 HSS
S 3 655 Jel SLols gad 25874 ol OT 5l ST adllle oyl il
Sdadi 5 Sdaol 5 55 b 58 Slols ged 1S S 5 bt (il ml Cmio
o ey 5 Ddeoli S 3 anb S8 G 5 BEST 5 (0 /YE) 5 (-0 /10) 5 e
6 S e (53baml bl Jde 3l eslizul b Culg s . LlodaT Cowsay (+/40) 5 (1/44)
4583 (o SRSy ol O3 e e ol 00 S5 S L0 o 050 e
Al o (6551 2 e SialS
Sb G bresls jlaslaal L1y opn Lol sed 2iS (WAF) oo
@w.u\gg;g,ﬂﬂw.u,)rﬂwwuu@u;&ﬂJ,udﬁf,&uWu
5 Sdaoli S s el ol s Sl (Blas oG b 53 Ly Zoale S das o Ol
S b el 55 e STy bl il e IS (o Cad 4 Sl iledidy
53 Ll i o Dol S 5 e s 4 s LW (0l s 03 sl Soeoli S


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

A5 lias) ¥ ojled solazdl gsldoe Sliiss aslilas [ VAY

23 e PRI Gl 3 b e 2l by Dl 22STL Soai,
s IS 3115 e Sodadidy 55 Lol (s g0 Ol ool 587

33 b€ sl 5 eds 355 Ll b8 aabObL 55 (WWAD) el
Pl st B oS ed il al D3 el a0l sl St 5
o 5 4 2 4 e 5 88 13 ) 550 Cais i 53 b3 L
SUs 6 3l ealizal b 5lj 6 sl Jebos G,k 5 ke 0B85 ey T
o O s Cl sy st el SN 5 a8 Sl b s g
it ) 53 bS8 o p Cmio B0 03 B 5 ek SE (15 S a
ans p) b blize (1S 4 4 5 b een I 5T ety 5 Soke o557 )
Gy S s oS VIS g3 o laes s b 5 ki€ & us Jol
b3 o ae 21531 01 slasl s &S ol OT Kl o andllan o 3 ool
RGO BN W P ) | B PRI PSP

a3l b 655l oslg oo il Olgie b s 53 (VWA 0L Ses 5 sdes
W5 mleo 3 WAY BP0 )55 (b (6550 Lol mb coessd @ ¢ pulal I35 o
Caio 53 b oslg e 5 G 035 il b e OT US55 5 axtls bl 56
Lol gladds o obb (gla osls jleslimal b andlas cpl 55wl ok oLl 55 e je
23 iy Sllasil gla 03ls Ol 4 551 Gl Jol slo 5 B casle i OIS Sl olgs
5 b SIS ey 3 dde 5,57 s ash e 5,87, Skl s b o 6
Aas gn O ragsy ol 3l ol s ol o 03lizal L b ol 4 slg s S,
L alo o S 55 s o8 JoSe 52 5 4l o candllan 3550 (glo 0313 & a5 L oS
w655 sl ol plo 5 Gy o il oyl il daly (o550 gla Jol
Aresiasisbdls ple 3208 6o ln 635 Sod IS 5255
el 0dys 8 5y 5T o /Y 50 /¥R 0 /N (= /FAL


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

Wy O wglieo Gidn ) 50 b Lol sl sudyi 9 ed o iiS o)sT)g

Geiod plp3 iz ls w53 (G551 Gl Jdos 4 (YWAS) ALSes 5 o
Jidns o g B ok oslial p s o Gl sladie Sl oslg LA Lo ot
ol o3 edd eslaial 5y 00 el 5 Wosls 3 48 edeie 50 glals S abe 3 abo
ol s 4zl (o) 53 GdST plal 5 01T SIS, mlo & by e iass,
Sy5lp 5 Selily b o ) eslial L.l VWAF B AYVE (sladle SISIC
Om 4 A a5 S aoms ol JolS Sl L gl ST g 4 OT sbe el )b
Wl ol s Joola S 5 035 515 eSS galasly (6551 5 i 2SI e
wlo w9 6550 b el Lol ol 5l glals I8 C_L_..a 03 candlas 3550 sadle o
S35 SLoE & Jl 55 el il 655 Ol i s sl g sl b2 S
ol S
Ll ol Coare Jidu 55 B gloli s 5 ((IFAF) 0L 5 sdesws
Al o3 S (LI VFOY-AYAY Slej oy sl p soble Sbo) (6w Jde jl eslanal
UEDT 3, 055 $35n005 ol gy e dolad Cole 59 51 Sl e s S
Gl EEST Cal olid U3 e dingy JSKE & Cries i 3 B (6551 s o0 Ol oS S
S5 s De ol S5 Ol pl S w53 B p Lo (3581 550D (seT)s 5 (ed
o,\,:w,';,,,s,;~/~9;,»}uﬁgjwwcw;ﬂﬁs.@\ou;)ﬂﬁ~/vo}—~/\
i ol 33 G b b 8 03 Sl 5 ST S5 Sl oS by OT 5lie i a
!
L) 6 e Sleslinal g 53 M sl (Yo ) a5t 5 -l (il (ganllas
sl Cpan sl (UEDT ) (5,1 Glols pad L5, &5 s sl )kl
So035> shaad glaosls 5 oslizal b 0SS (6l ST (65,005 & i G Ko I
Glra ol dslas Ko 6 i L9y 48 i § am (6T 135 1990 L VAVY S

ol 03 pmaded st gy el pls ABL azils i s o jlaze ladie Jie 457yl

1. Hunt, L. C., Judge, G. and Ninomiya, Y


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

A8 liaey ¥ o lods (goluazdl o3ludae Slisios aslilad L1 VAF

Godalie 6,8 o 31 3T o JST (051 as e 0LiS 45755 e Ol g 0lej b s
5,8 o B 5

sl Sl 1y 1> 4By Slap 5 b (e 5 35 LT Jue (T00¥) 10 Kasle
Sl 0x33 Slp (b sla esls Sl eslizal LIS T Caio idn b S8 3 puan
Gl 4 Sy 53 o b JE (a0 &S 25 F s 53, IS Y L VAOA
b SRRV GE sy SRS s

I, OECD sbe 525V gxio Glaidw o551 Glols (Y++4) TCila 5 ausT
Joe 51 a Yoo ¥ 6 1A%Y cladle b s Sl 6 m Ve (slaosts 1 LT .l 033 pmedes
Sdde sdan 45 das o OLL ey 03,5 eslazul (STSM) (g bl b (6
ol sad Ly, ), OECD (sla, 58 anie 550 Glol (gl oslinal 5 40
Ll odaT S V/FF B+ /FY (go5L 5o Sdadds (saT j5 sla [2iS .l dslas (65,
S sl iludde .l VDY 5 =2 /VF (ol ys Sdedds Cwed b iiS
a5 5 655 Lol cand Lgy 9 l59y5 &8 Sk &S das o0 Ol Cmo

I, OECD s sla, 528 k38 Lol 555 6 575 dllay 53 (Y4AY) 7,505
sl 03 s ol Sl (g m Jke Sl eslizal L Y04 B VAVA Slej o5 sl
ol 93 b SE SLolE (T, 5 2ed sla iiS & ol OT I S ool il
Ul 3se 093 by k3B Gloli 5 Sl /A0 5 /N S 5w e 4iS
Al odialS Loy 55 S 45 5 0dbl b e L) gyl

Gl s Ol S b k56 Lol 2B (YY) ble 5 ) pule (S
adllas pl 53 s geeds (STARY) Jue 3l slizal L Yerd G VAVY Slej (goy93
Slaes ;5T 3 odly Coad ks S8 ndls Cond (Cnto tdm so39 530 S5 sl e

wu@)-‘gﬁxbj‘fﬁbﬂﬁ)‘fﬁ‘éuﬂO‘}&“‘.éﬁg?‘;lﬁﬁf*:‘;)uw

1. Huntington, Hillard G

2. Adeyemi Olutomi I and Lester C Hunt

3. Dilaver

4. Smooth Transition Auto-regression model


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

W O wglieo idu ) 50 b Lol sl sudys 9 ed o iiS o)siﬁ

Olsiear a5 glaesysT b adly S S148" ol 0T 51 S m s a8 ks
e & Cmin iy 53 b JE Lol o80T oy w8 8t s Jasl i
95 2 55 &S US o Ol andlles opl Tl (roen AS o JUs Ty e iyes s
SLAE b golslne 5 Lo (gabail) B (88l Lnd 5 Cnto 3w 03931 00 e 5
Sl3lnn 5 o sSan Gelaly (a8 il Cad s A ls St b 53 b 5
iy mr B syl wly S () oo ,ls b B Lol
210 b 5 Lol b (g lsline
£ 0868 sladie 3l oslizal b 5 Calides glaacs 1 ax S5 6 Slalas sles s
Ollllae o ¢S 58 3 bl Coal o oK b S Lol o554 5 55 Lo
S i 4 de g Ll SIS S sl Sl (6 e e Sl esliul b ab S ) 4
23 (oot Lol 0l Bl (63l o ol g 5 sladl (g lle O puis (6 la
Cad hlBl s Ll 0o Sdiedds 056 ¢l 2l S Sl Olallas I pluS e
sl 53 ool 5t 43 55515 L5l 3500 a3 Lol s (6551 sl ful-

S8 S p 5 2550 055 da 3yl sm 358 0 AW Sl

33912 (B9 9 Buiod Jow
PR S Sl okl Ly Gloj (6 pm sbresls Gl plal 5 Sl (6 (o Lo
Gl st 55 s (6 pl (Blo LlolsT 52 500 Bolad AT 3 &S (gams 53 358 00
Cotle gl Sl gladnT b )05 358 o0 glolid Solar 10T 5 ol sla S5
g5 NARIMA 2y, olons 655 &S5 s L4 pamn Sloj G slade
o2 3l S el L lagm UL STl ) (VAVF) 1S 5 WSTL sladis

GLols (g 5ldde Sladllas 53 b ize SULL L ablie ol CUEl rozean 5,555 .55 o


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

8 olias) Ve oyl solazdl gsldoe Sliiss adlikas [ VAS

ezt B ol e dolg sy 0 5a 3T 03 580 cObe () 53 5355 (2 L4 55
sl 0l (Ul g adyy CMED) 4 e

Jisas LS o Gt (6551 sl (g0 5 53 o7 Sliioes 3Ll S5 glasia ) 5
S5 Whe plys s s 655 Gl Lalg, 55 aeman Hls, K aiS
Yo¥a) Lo siss ol oile 5 (VAA) 107 5 VIsle oo Olitions 3l (louts Jam 5 meen
G 2SS W5 S 0l TO18AY) sl 5 gl .l 43 S 151G 5,50 (YooYD
LT pobly axils sl o 5,1 5y g so B3 gt 5 s LleL (oLl o sl
Lo g VM Jle s S glsle Sloj m Je s Js L3 Bl o8 Jolis L
ol ol ol bl 2B Sl Glags s (gUle (s 03ls drn s Gaole Hgubs
S S o oS 5 O g S 5 et oS b1y Glo3 Slags (5 Tlanil 3 S5,
Slosl b a5 5 8 eslimal Juo wlid gy 3l 015 oo &5 Sl OT (godins Ol
(V48Y ((gg,la VAAY 3 lid 5 g ) Conl L 5l 3,1kl ot lias]

Sl Coslate 5 T S gy e 4 Sl Bas 2l Ll 5o 1SS il )
SO b5, a5l Colay ol 534S Sl opl J same Silas o Jili- a3 Sl
e Ul 3y 90 53 (Jo 0 e 5 AL o Gle) G Sl e 3, 50 5> g ads
S Slo e (6 8 S 5 e (UG 01 B0 5 Z5ln 53 ) ek
J;gJuudl.s)ﬂ,,b;wj.s,&@@fud)uu@ujdﬁdau\;\,a.aﬁ@uj

b dal g 4l

Sl Sy S Jow ) -E
Sl S dhe ol 3,8 o 15 eslinal 3,5 Rasi ol 5o S 65,5,
i’é;ﬁ(\ﬂ/\9)uw{}-‘i))}jwﬂ:ct_sjl.ﬁ‘6})&)(\*1\*)6})\.@waj‘tgjtﬁ-‘.w

))6@‘6}&\*&&&)6ﬂd-b)‘g_5f@r~;)d-\.acbﬁj)a‘C,.w‘a.—\.&

1. unit root revolution
2. Maddala and Kim
3. Harvey AC, Shephard N.


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

YA O glio Gisups 0 ol slolis b sodys 5 sod sla i 5,41

Jsb 53 (edalive LB 2 (6l o) s zal )l 4 5 Lz Obaj 51 ol omnnd 35 (gl it OT
Ly Soglize gl S0 Sledy bl i B3las [ sba b das e ojll Obej
0303 O3 (ae 030ty (o psbots 715 Gl 6 Ul s —oeBi g 5 b
e Colanil gy ol Sloj (5 m Jibe VAR (g 5,la) LS o (o 5 |y Lok
ol S 3l b s S5 Gladie 3 1y edalive b b slaadl jo Ll 5 oo 45T ol
Conl (6551 GBS sand digy 2,57 5 9 badl o opl Blowd (gl Conlin Sl &K ot
sl Jos bl (S &S
oSS i 55 b adl ge 3l g ot b1y 25 Jee 5l esle 1
Y=y +7Z,8+e, ©®)
¢l 25l s b5 NS e €, 5 L) e M, cdialy pize Yt OT j3 o8
Gl el kXD s, 8 5 iy sl kx1 s, Zt 5 & ~ NID(0,07)
et 5 S e 53,13 ST Wy 03 (BolaT ol sba G Joe el g
Wb Al 1 g pa S S5 Jike 53 6Ty (6 S 5 2R Olen
AL 5 ol T8 s 4 U Kigs e 055 o 5
=4+ +7, %)
B =5.,+¢ V)
sl 77, ~ NID(0,07) 5¢, ~ NID(0,07) o ;54
4;&\.\;JJ;Q{\.vw@ou..sb.u),%,uu,)cuﬂ‘%;ﬂ\{(\/)}(?)@\,,
Alrsnoie FBE oS i Blola J8 )53 L, Leyss ol gy &5 25 oo s
"l ol ol S 35,5 a s 02,0, Gl bty dhow st sy ol JKE Ll
Coslaze Joke Oler ke il Jio 53 8 07,0, (sla sl (55 Liphgo sikoal
tsm OVAAF OLIn 5 (5)l) Sl pare s Uiy,
Y=a+pBt+ 7,06 +e¢, )

1. White Noise
2. Hyperparameters


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

A8 by To o lods solaidl gjldas Olidios aslilad L1 VAA

sl 0 03,51 03,80 3 5 4 Ll g Ligy add je oS ilibes gla S5 ) g o

oo e 3l ool Il oS ol S gonn 0 g S5 Oled oy 5 055 (sl slasils
50,=0 oy S e cdizn i il 53 58 By g s B3lal L)
GLls (A aslae) 355 oo e s gy Co)lte Js K 4 s Je (02 =0
(P Lrer ($3LaT Ly, (on gor dba Sl (ool Gl (o4 55 0nia 5 0 p g
5 poler slaals (slacdle 3 1) Jue )ls ol S &S b b i 55 02 5L

.J;J)jTﬂO‘}:GAJV.Z&A

P W9y ST Ko Sl Sudib ) S

SOl Wy b <l w9y ptaw N9y g U9
2 2 2 13) o
Lvl#0,0, #0 | Lvl#0,0,=0 | Lvi=0,0, =0
Yo oo JAe (D | b Jgone 050 S5 AD | Jmme 050 55 (D .
& ; L o Q9N
Lol 4 polas Loy 05 s ol | s s Sles gy Osks
f slp=0,67 =0
(U= Sk Sl
b o o S (VD) | L Jsams 050 55 (V) V) <ol
R Sl Ly g catam SlpiO,Gé%:O
L3, Ja (VIID Sl
T i B35 Je (IX) 7 ~(VID o ]
Slsen slp;t0,0'g #0

<v~~rb)trﬂj~._.s)ct,, S

‘SlasToo S purio I -1-¢
Sahow o SIS ) s gk CL::.:...J o3l g r}lﬁu Sl gesbys ga detlde o
S8 o0 6 S 0NN g O g 8 5 dke 53 (G ilomn (gla oo b cglalstlke (gla e 35

b e oo 25 Do w () gdslas (glallde sl e 05 S Ll L

1. Local Level Model

2. Local Level Model with Drift
3. Local Trend Model

4. Smooth Trend Model

5 . Intervention Variables


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

WA O plio v 50 bl Lol b sodg 5 coud sla i 5,41

Y=pu+iw+Zo+e, t=1...T @)
sl 4 T slal S Sl OT Co o A 5 gl sla paze Sl Wi OT s oS

(3 5 alst e oS (5 31 g 55 4 Wi iy a5 23,513 (S Joke 53 0 3,15 (sl oke (gl e
358 5,0 Slslie oS 5 6 Olge 4SS gl K BT aS o iy (S
Ol oo 13T il (gl Oley Sldaline 5 badd 5 oo o5 S 5 B g0 Ligy 5 OT S
S Lgu&,wcu.ﬂﬁl s ol (odelb o gl e L) 'S 08 (g5loms e &G L
dalacb.ﬂﬁ;:d\j(.u.s@t“g\ds-l.us@bﬁ)w,ﬁ”oujjlgw);
23 ol LSl g 60l o Ja) alst e 1 o ol&ST elsly Statily 531
0315 5 5 day Slos G ot & ol ol K5 Sl 031 f )y eba
ol 4 ol b JUsl alst e 1 opl 7 ST ok adls g Slsbime b 4 (glalstle
6ol (GLaTSis sl DLt .l o3l &5 b o Gl S oSl e
Sl 53 oo &S5 s 40 T o8 ol cnlin (B9 (S 5lome (Sl e (b Sl

O8AS (gg,le) sl ol BT eSS L

e;gT)gg’bg).i—T
asb a digy e ) el odalin JBoe e b Jo (olsle Slej (6 m ke
95 05 (oo odalin BB < b oo (51 Vgamo ABL gui oalin b5 ikinns
of jor () dslas 55 35 ol b3 SIS0 et gl 1) (28850 Sl e JBld> (sla
IS8 415U gy s ) 015 o cbins a1 b g o &S5 S5 (V) 5 (B) ¥l b
@h»@&@ﬁ@k\pwaﬁiw);\&ugmﬁu*ausm
o S (glas IS8 55wt 358 Sasa 04 ks AT 5 oSS 4 Ll e oS

s g oS 26 S eIl alan (6,03 5 T dslae (S e dsles 53 s

1. Pulse

2 . Irregular Intervention
3 . State Space

4 .Transition

5. Measurement


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

8 lias To o)l (golazil gjludos liios aslilas [ 14s

A ST S o a1 Ol ol Sl (slas S by e S 1
bl S 255 Gk 51 el plo s s 2l ) d ggzme sl bl ¢ dlS°
Wy 2255L OVl amas o5 S ks (Y0 0V ey S 5 ulS) Wisd 5T,
"t ot Ol 53 e Ll add @ (gl Sl S B 8 5 s L ST S
S iy solail o false o 51 50 &S Lol Ol i 558 g0 Eob ol s ls
g e day Jorl e 3 el (g3l Sl b 5 (65 5SS

Sl (glaie Ol g2 4 gy dile otaline 6,8 (cla el sl (Il (glias S5 s
(Il glad JSKa 53 i sdalive gl il (6T gl isd oo il (Cards L)
N3 2 s 30 4y e Cns g 5 o (Gl i Ly s OT 53 457 3,15 o Lab 4o,
b ool Liales Lab ol s

LS 56 5 Sl o3l (610) 3 5o i 5 Dy s IS Aslas L2 ) o
(Wil s=¥
a,=Ta,_; + Rn; ,n~NID(0,Qy) ()

Nt NEMLEG)" (5X8) sls malyl w5l T X1 Sl Slspy ar 0T H5 oS
8%8 b Q5 wib o R=(Ig,0) &y 50 ¢ 58%g w sLR (gX] L 5ke

ool il o R=(12,0") 5 Y=g o e &5 Sl )5 a8 (sl Je (gla 20050 !

:ﬁ)b
Et 11 0 0 EH 10
_|Per_{0 1. 0 0 t—1 0 1|[Mt
X = Al = lo 0 1 O‘ Ay + 0 0 Zt] (\Y)
O; 0 0 0 1416,4 0 O
M\J @ﬂ)&)ymgﬁfo)uﬂ PIEYPOA
ytzF't(lt+8t, StNNID(O,ng) Q\Y)

:ﬁ)b db— U’-’-‘ BE RS le w;‘ﬁ Ft

1. Jacques J. F. Commandeur & Siem Jan Koopman


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

1Y) O glio Gisup) 0 o)l Lol b sodys o sod sla i 5,4

=1 0 w Z)a +5, &~NID(0,6%) (")

ol OT (6,8 o3l dslae 28 3,05 Cilas (4) dslas L (VW) (6,8 0510 dhslas
AS b e Vyosdalie LB oode Gl 4ty O cdalin L6 e Sl Hls s &
¥ g5 Sl Ly edalia LB gla i K1 S Sledbl £y i 5 (sl i
Pt 5 S iia b b V) 53 Sk S dnl e oal (V) el e
S 5 WE sl e (sla ite il oo JB ol s 4 g w5 oKT 55 000 - 3
s 0 OLS Y Sl 6w sresls 6o, 1) LSS 5 5 (g ke shonSa

S 5 LS e o |y Ol da 3 S Lls s sl (V0) JUs) dsles
o uie 3l oslizal b 1y odalive b6 8 sla e b S o mw (1Y) 5 (1+) SY¥slas
s i s Glajmiie Jagame Gl a5 0 358 a5 iled 3557 5 ocaline fi5
o OLE 5 A3l o ol o doml g ey 5o b cdieas (slalslte (la ke J pgoms (sla 2ol )l
o S sl ide 5 &S Hkilen blis 5o el 5 5 ol bl ol a8 das
YoV ey S 9yl )l odd ols dslas DS = gy s o 4 el

&J:S,m[..at{s@\(v)j(9)«(4\)Lgu@\,&u;,;@wus&\”
(518 5l il o atmanl Slize 5 fits I 215l den a3 o 5 gy (e
Gy 3 oS s 2285l SVsles Law g (Jie slaulil s Lol es 07,0,
s ysT s eyl sl il ) 2805 b 5 Kb o 63 mad gleimly ST
AT eSS s Pr S Lshe 3551 Gl A by py 5 fr s
33K g Slas 5T 5 kias s LS 1y 0593 ,a 43 Ly, Tl 5 L) ot byl
O dhoo s 4 (i go dmlomn IS 23 (oS st 2SS 02 5 S Lo 5 505 JS
D305 Js Ol g o 1y gy Y s

sdalie BB 8 (ola e 5 g Sl g i Sl (225U Lray K RIS s
ool ol  (Cdlay ol il CIl— i gladde sla el 51,7 slas,sT

254 ¢ 2, Harvey (1989) sHarvey AC, Koopman SJ(1993) « i axdlls gl .


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

P by To o)leds solaidl gjlae Slidos aslilad [ 14Y

5 Bl b1 et o e o Sl ) (B2 el S S s Sl (b
£ 0l (81 p it (Il b (sladite 53 o A8 s oal 3 (MSE) e Solay o
355 o plasl (1) 0o 53 5 o 50 DIEDbI alad 1 slinal 4 by e

(B3 7oK & e 5 AS o e 31y 1) 4yl Dlal i S5l e
AT e 55 S (e sy a1y b et 00 b e e 35 (Gl DL
Golle culs B 5 L, 8 b5 50 S lagg pm (Stomdu yb Lo 5 b s
3K s Al i) 5 e 5 kB 3 8555 5l Jole gl il w Bl gy
6 Sl ol (25U s e OT e &5 ol OT e JI87 2l Sl ealinal (bl
am;u.,m@r\,};\G:_:f,-u.k;),,-\uu:_ﬁ\u_\,,tfa\j‘@ujww
LS or Jo 1y ol L Glac S sy Tl )3 mads o5 S 3 S,
Al Balas b eyl ol aS) & s «(V) g a5 a5 L (Y0 N s 57 5 5 93)
S g bl it (T il o Cansay Ligy Sl S sline gl (b L
Ly 95 2 05p 3kl Gawd B Ogail 4 lLR) sleiiw |y Cad oyl 3,k
5 OXmetric 5.1 ) o 5 a3 5 0 o181 T 51 (S5 035 b Jolito filas s
Gy, 8 g3y G @l Sl g Jte 8 STAMPAN) 150 1y
S andllan ol 53 cwlal D3 A5 o om0 55 Ak S GLE wb peds
el 4B

Sy JTol gy oS5 okl Slj 6 m 5,05, & s o)Ll S5 imman
JH5 5 Sl (2ed 5 sl G RS s 35T )shited ((fed Lsy (5lde
$3Las sba odalive b2 Ly, das wojlal (gl le Sloj 6w e Sl oo

P23 pot )5 B s b (e 55 5 Jie E L L5 g0 oS el ] UST Sis

355 al o (Hamilton, 1994) & shas Gar Slej bais o Julos S fuab & 2ty andllae 51 5.
2. James Durbin & Siem Jan Koopman
3. Structural Time Series Analyzer, Modeler, Predictor (STAMP)


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

1Y L mlis iun) 50 mebil8 Lol ol sodss 5 (siod slo s o1 5

Skl (sla GRS ARDL g5 55 (Y YA+ YD by 5 -l (Z5l8) 355 S5
AT o sty 61 ) bt Siaoli S
odd Sl 5 Sl 5 G Jde o st 13 B Lola g e 5 Ll
3 (Y (sdslae) Wlin s idw 55 551 SO 1 e Jalse 5 0diS W5 4 o5l
ol 5 s Sldlas js el s 53 b 38 Lsl , 108 1 Julse s
JSas it S bl DU W5 s i 5 3 b5 Lol ¢ S
bas S 4 s le 4y b s 5o ST Sl eslinel 5 (7) (selasly (oo sas
bl Jue o GQ.:;“)LQ Sy gty e adST 0T 5 a8 W T o Cwsay 5 Sl

:‘u\j‘ﬁv\-j’
O¥)
A(L)eg’t =u,+B(L), + C(L)ngl +D(L)z, + p,D, + ¢&,, &, ~ NID (O,Gf_)
He = Hi +ﬂt—1 +n,, 1, ~ N]D(O:O-;) )
B = B+& £~ NID(O,G7) 49
OT DL 45

ALY =1-AL= A2 = AL == 2,17, B(L)= g, + QL+ @, + oL +..+ ¢ I”
CL)=ay+a L+’ +a;L +..+a,l’ ,D(L)=8,+6,L+6,’ + 5, +..+5,I"

‘wb‘@lﬁ%jﬁ r"’”&. .J.'.J.)" ;*.wbm )\f&b@ﬁ)@eng‘wj S.Lq&/ Lj
C,.o._é r.‘.‘i)@ Pe ‘erJ Q\jls J.;jj GL..& gf:”uf.'.) LS";‘j Lgo.\jj'ék;'j)l (':J")@ Vt
) b€ GO s 5 i 5 Sl it pleZt (o i b6 8l

a3 b e 53 6 Sl Slais e bl & el s e 03l a2 B b e 53l 255 )
=0l (SBC) s 50— 5058 « (AIC) &SLIT (ola jline 31 (S5 51 Ike (6l it (51 g (Sladd g 3la el (615 o205 Solalllan 3. ¥
15 SBO) 50— 5ol 52 slore (0888) 5k 5 0y G 53 (5loslimn Oon 51358 o o3zl R 2 Jt e 0 L HQO) o8
Calso b lad on 52 o oS 5o 53 45 35 e 0352 5 557 40 5 L plns (i o gy Jole (gl 4By gy oS S
33,8 (orealitl digy (s 4B 5 SIS e g e 5l sd e Sl 5 andllas plys 2 Son 3l (5 S (6315 Sy sl

o393 255l (i O ool it 1o gmin Slooly A5 ebans ki 355 3wy canllan 53 35 Jlin s o s St 25 M5 81 ¥
sy gn ealizal 315 GV (Soas 15 o e b oS zaio slaolS


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

AP i) Yo oyles golaidl (gjludoe Olidiss aalilad [1 14F

,'L?;*a;@sljg.ﬁsﬁj@Png,wh,géﬁ@\)wﬁ)@m&u
Gdle (goduasilis (gilms ite D1 (sl 08 S5 aBly Cond (.;,“)@J |
oo o sl adle 4 g1 5 S5 I VWPA BAYE s Glgdle (gl oS e Ko
C(LYA(L) sB(LYA(L) 5 s bs )b ol 07,0, 5LolE ed L5y 41, ¢ 3,5
35 b8 slols calslee S pl 55 il o e 5 sold 5 Sdedily gla_2iS
5 s, plaw sladslan G S o3Il gdslas (VF (galslas) pwlal Sl3ls W 5 ple

s Il slas 5y Jlasl gadlslae (V7 910 (slaalslas) Ly,

b I Lol y Bl Gwwdad gl Sl I Sl Sek> F-£
Ol gl (owlbel O3 el mluo o
S AYAL Jle gl aale ¥ 53 0T (gl 5 s 851 (gedita 5 s $31 51y
© e 6551 S il by e asl 5 CBL g g BB (g5 sle el
b S8 oS e e Sl WAL e ldl anle @ 5 558 (o551 (5 ume alS
wale ¥ 53 s Sl Codo 056 6l o 5 w5 ol 0350 Jby VWD Cmin i (6
WA Il Sl b5 oy JUo Vet 4 b S8 CaS 20 8 Cad VAR JLu 5T
WAL Jlo slgsl 51 Sl 4 a5 b ol plo O0FRY (g0 &osl50) Lile Sl Cnd et
Gladle & s (6551 gl Jol s adle ol 53 5 A 1ol 6L guzedds O 56
GUsle 4 S 45 Oy geo 40 |y Aleas (ol O oo 10 el azils (glalamDa LB i |5
TSIl s sms )0y (ol S5 Ay mlo 53 (abjE SO ades 3550
Nl oS0 5 ol (1 sladle (51 Sltalie slans Syl 4y a5 L Ll e ST L5
Gl 1l 5L 5 (St glyls 505 p0be) T b &K (6551 5 ume b g
Ll s 056 (sl 31t Il gy slaesls @ il ool 31 25

058 sl 1 ol s 4 ol s S S ST e 00l 0L 8l

el ok 22 VFAY Il 6lgml B S T LS 55 50 Dledbl 5 LT


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

140 O glio (isupn; 0 b8 slolis b sodys § sod sla i 5,415

c)\}u.g}:Gt.pu:.s%j,gﬂguu:x@,b;\fwu:ﬁ\jé\jwbgdm,u
S Gl b sl e oy Sl 5l ey & 355 Jas Do nl 4 ol
Sl iie al 5 b 3551 ) S e mlis 53 TP AYAA) Slejeyss gl anb
05051 Smitn 0T mls 4 a5 L olKT s 8 jasie daly 53 ol bl
0395 331 Jsb 55 Je (sla el )l a8 558 Ladein &S S s 53 «(pFt O 505T 5 cusum
Bl o d3ualoy wbe ol gl dbg e daly 5 A LBl ot
Al Oaa by ki sl &b 25Ty 5 ol s 4 a5 L Ol e
Sadle 3 (polel I 15 mlo 53 0T Gl p eyl stiadis 056 ¢l !
35971 5 gdaly 53 555 e Gladle gl p Jbe &l55 0 sls paze Glaesls QY G YYAQ
338 o dmlin k)8 o me iy polie Lalol slie 5555 e 0nls )l 3 0dd
LS ol A3l axbls 13 ke iy 3,590 (S 513kme (034 53 Aol o8, &7 35 50 )3
35T Lty 51 Jole (bS8 B e palie Ll s Lo S 551 S das e
Sl e g dhe 5 LBl o ol 4l Gass lie L VFAY B AFAS gladle
sealy Sope ) 5 s mbs bS8 G 1 el gddds

.M:c:.;lf"\)LMJbliL;m.u;\:ﬁ}n%!fél{.\}ijda}é:)ﬂ'x

ookl 8590 (Sl 0d1d £-¢

Jde 0331 3 oS ol 0l S e bl Glalussdos Oyl s
S esls copl sy 55d esls Jibg o5 Yk b (6o, ug"" A U oonlgiin
sl ol OBl Jde O 903 (615 YFAY BAYE Jl 5l SVl

2 238 Lo pmn e ¢ rasy ko 6 S Cgmsla 53 LS 3500 sla esl
ST b Slepls S Islan 4Ky oy il S35 b 25w 5

S5 b Jolm Caad 0 51T 5 s 8L iiedda vl 121 51 g il )


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

A5 ol ¥ oyl golazil gsldoe Sliiss aslilas [ 148

ST S e Lo g o it ¢ 2t 5 oS L5V amis laolS 187 53 (6551 L9 peme yl e
S osS e S5 G el el Cwd 4 b e slaesls Ll sl gl Al Ol
2 by Sope 4 abSE gl o eds 8 55 Solis 65 el
40y S S5 38 S sl 5 Cele SlskST 5 Jbs S 4 B 8 oS e
oo Sl eslizal b cladl g (g5l OLSK (6l moma oSl o 45141 2 5 Jb &y g0
lodd Jous el i Jslae 4Ky by Sype 4 Hje Sladols by e bids
SLael LT 5155 Jb sy )bl o ol DI 15wl i 5 5005 3155
Cpmat ol 0ls 4 S Ol HLT S 0 Lo g o hiie (528 gmio slalE,S
25571 53 bS8 (Bls ot 5 uled DI g s 15 (G033 55
e oS U Cad astli 5 b 1S e el (Slaesls 4573 5 gn 03linl il 5
o oS U 5 b e lh Lilods il slie 4 LS VWVE sl Jle o

el ol |l (6557 50 ESOL (sl LT SNTYVE b e o

P 20 (WO e mlo 10 bl Slo W b 291 » i .0-¢
1F—1\TAA 0590

Sl a5 mle )3 (1) 6 (OVF) S¥sles) b i€ Lol gdslas tdu opl 5s
Lot Sl 6w Jde 5 WEDIPAM gladle glassls 5 ealizal b bl
55 03551 nSTAMP i 31,15 5 OXmetrics )l jlp &S
CS o oo i gmlel S A5 mbs 53 (abSE Gl AU 55T Sl e
0 S ol (s 038 5550 5 0T (bl b filie s b€ O e Ik
Sleiorss 5s Jalm pl 3 pume 13 LT aS 555 s odalive jl5 00 & dom § b s 355 o
lie ¢ g 035331 550 5 OT (ondly b o5 LLT 5 €505 550 5 Lg 5 andllan 5 4o

b S g i by e (S0 55 sl Slie 0553 8 53 (ab S8 5 e

.:}.idada:’r.‘:..;)]é}:)}a\_}.eb&u\i?d:bu)A..\J});l;?:})}r})g&j)\éh\_}nb@,ﬁs);,\})):f}55.,\.&[.2:“\;. A


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

Y [ mlis 50 50 oabilE Lol @b sulss 5 (sod sloaaS o551

Sl 5 mlo 55 bS8 O pan 53 55 gr sdalie 5 sl S0 4 ax 5 L
Ly e b Lol 3,57 alslae 55 b 500 513,05 3505 L,y wlal
P Cad i a5 Sy 93 4 s e sitalie (V) JSCE 53 358 3505 e
03 P8 s Slsen ol Sle b aS el ails OT Lol (5, o sSre i
@uw,g}gﬂ&w‘ﬁﬁwﬂ@pww Jlo L ATVE Jle b dle
L (s 5ls S plhe psu o (SO 55 ol b ) 45 ol 03 87 S > g Olas o
Lol b 3 1) a8 3505 ol Ol o 5551 GLOE e Lg, 35 s
5 3508 S 0T QLB (535 2 L5y S 51 L Cud 15 ol md g k36
5T Sy 5 e b ilas 5 b 5 s g LAl el sle iaS
w)ﬁm;m,ﬁ‘;;)\ﬁ:uw;@ﬁ,;ggjsdﬂmuw(?)dg.:,g
Wle bdle & 53 Js 3,05 Sleen @l Sla L& Sl wils i€ slolis
x> e o) 03 b3 o ame o gl 3550 ek L YAS L L VYRR L
Ll pl 53,503 Splhe pam e (SO555 ol b ol Sl 03 S EST e Sas
wu.u,,;\,-!|,‘549}:;\‘6&,b5\fduw@u,;w,u,,;kog;xw
Sl opl 53 s e 5 Wl a1y (6055 L Bl pute 5 bl o &S 0T Lol

Tl Sy 5 e b cKanlan 5 i, 5 Ok 5 el s 5 gla iiS

0 I\ [ NG
0 N 7/ L
" ~ A~

20
10 =

— (S jia 3 Jly) S8 a8y Caad CaSa e bl JR G yeas

b I 19 and 9wl D13 A g @l 30 aubo S D pcro ISgai ) S
,,_;;Ut;,65,'\éuuu;l;},,;sw‘suatf,tfut;)u:@


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

A8 b ¥ o les (golaidl g5ludue Slidios aslibad [1 14A

50000

40000

30000 — T

20000 a—

10000 ’/\

e (2l (2815 035380 3 Al i Jalra 48y )8 S8 o jeae

&bo cnl (A8lg 089381 N3yl 9 wlel Ol i mluo 10 (ab I B pan slages ¥
),;fw‘;ml?)\fuu)mzc;ﬁ

%‘5\;‘@53;m:wuc,\}l;.x:s,:@szﬁjtfduwcu;,ﬂﬁ@ﬂ

b o 55 00 488 L5 55 4By ¥ s 5oled goslT a5 b dslas (la e

Jbb.w\;n.x:bduucglfQY:\Mle}jib_}\upB-erpsjii_})j\a:u:.ﬂ‘

ool 5 slemuly Cas 0505T @ dar g b gd 0 Ol aseidS Glgge)T

a:\:ﬁé&uﬂbb’ﬂ\élj&b-ijtﬁcuwGU:))Tﬁql:&uLghdb-
Z TN - . . . - é - .

@)1}@4}_5)&}5)" ,Ju.Jam )KLQLJLAJ chJ ;.wdu})v:.hlﬁjgiéu)‘.:&sg.w

.w\a.\.&&)b’f(")d)u\a—).\cli ol 3051 5 5l Jol gl sl

1. General to Specific


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

198 L mlio (550,550 orebslS Lol bl salsi g (ced lo 2t o445

bl O30 W g o 38 amb I SLol @b 3397 .Y Jous

Gt
b 35T lpo | (o S i
(/20) = /¥ (Ipg)
Q2R SRVANY (Iv)
(/v 2¥)=\/0¥ (Ipey)
(foee)orpy (Ipngy)
(CZEERVIVN (ge)
(/o) =e/Y® (Ipg.1)
/oA vy (Ipng.1)
(+/+0)=+/¥4 (Ipec)
(/22 %) +/NA (Iver)
GrN) =7 (Ipge2)
(/e o) =7y (Ipng.2)
CJer ) VY Lv1372'
(/) /80 Irr1379"
(+/++8) =+ /\F Lv1387

o sl e e

odel o (gl dtle e Y


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

A5 ol ¥ oyl golazdl (g3ldoe Sliiss aclidas [ Yoo

(40181) (bl S35 g5 aubio 38 ado 35 (Lol b 3387 ¥ Jouo

T=AYAA o cdl> sl p (STt

'/'VV (BT)’U}J g,..:.\fb
\Y/ 8 (UT)L55 pebos
s ol 3 pf
/ ( 0-77 )“UJJC]“”
Y/54%x%7Y (0?) Ly oud

e <G§>y.mgk

ol gen L9y Jbe Ly, Canle
Ilp (295 S slxe
./44 R2
/294 R?

Bouiladly ausli SbugesT

Y Shne 3l
Y8 AL
LFV HQ)'
V/be DW'

A\ r(l)'
/eF 1(5)
VING Q(5,3)¢
XYY LR test

T TN & o 38 o 568555 K4Sl odiladly F sl g 4 e lacdl r‘;f_;chg,msjg;_aut.mnug,‘;T,)uTHG).\
s+ F(3,3) E3F Ll (B 5 sbe LT ool el Soltalin sl

el J g1 45 0 (Sesans 55 (613 O gmly 93 03057 05T DWLY

1 . n c
b N (0, ?) Q5 S (2 B sbay o8 dinn oy 5 ) Slaais Jb o (Soens il 5 50 1(5) 5 1(1) Y

2 = . z -
YeoliTarnl Y 35 A3 S el ellaBl D sl (i mns = al ; (Box-Ljung) «Kitdl .SL LT Q(5,3). F

s 05T


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

vy O wgleo ity 50 b Lol sl sudss 5 end o iiS 3)5])3

(40181) (olool 1315 g5 aalio 38 audo 35 (Sl b 3,87 .Y Jous

S S SbogesT
0/Ff Failure %*(7)
\/YY Cusum t(7)
o5 Sowiladl O3y Jbog gl
;ZLSUUT
ousld <
ey S
VAY Sass
VY O e e g g LT
Y —
N
V/oY B
S S
VAR _
O g oy 32 S0l
V/F4 >
Nz
/o8 B
S S
Ve _
O g oy 32 ol

STAMP 15l ¢ 3 (s 5 5 Goioss gl 1o
Al (515 snn Jloz| o Sl 51 Jo s slael -

bl O3 wd gl mluo 30 (b I SLol b 0,97 9 gl il 1 —0-¢
et 5 S ukte ST das e 0L b8 Lols ke 551 o slalgasT
a3 o e g |y Ay ite Ol i 1 s )3 44 b€ sl b 53 0 3,5

LS;..T“A:}&-} M’J" 45;@,% S.L'.A:u.a Ol adeiis L;LAQ},«)'TW
S8 g5 mn 3 eledl szl K5 Sle a3yl 3y baediledl s JU e


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

A5 lies) Ve oyl solazdl gsldoe Sliios adlikad [ Y4

— s ol 4 e 5 Ll o Balas SelST gy gl 5 S gl S (Slezea

3,105 3 g dasly 5 Lo diledl 03 90 Jlo 5 I glailas (F) Jadr 5 'O il

Mg @lo bl Glol Jow 2537 9 3l Jol> bronilodl 03g Jb g 0geiT ¥ Jgue

olol 1318
b I Slol Jow svouiledl
Joot g | o e
Y XY s>
10\ iad gt %-g
% < /OFF Oy 309 (S 0kl

bl D138 Wy @lbe (b Lol @b Gy 9 (o S s £ v
b I SloW oo
GM“?‘ & .\r - “E & .\r

Y — /¥ O oligs”

/YA —/V4 Oy

e Olewloes C..n

el S0 Adgl @leo 10 (b Slol b ewd @bl S S0 Joox
b I Sl S
Doy guls” | Doeoligs gils

~V/F¥ S\/e¥ Sy
N4 N I e
- - 0395 C

s Olawlowe C"‘

311w) T o Sz K (a8 S 0755 48« 5 &) 50 4 (Bowman- shenton) o sz 6 o5bT Slwlous Jgo 5 .)
(el 5328 KL 5 (O g e s 0,LT) NB-S 5 (Sltalis

2 7T(b:_3)2: 2 __ms
2, K==y (). /b, e b,

m,

- (W’z)2 ’

T 2
S=(T*/E)= Nys=S+K=~7'2)


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

Yor O glio i) 8 b8 Glolis ol ol 5 (tod sloiutS 50

OLLS |y atasly yite 5 eed 55 Sla ite (s 9 oo LI 65,51 5 ol 8
Sl mlea s bS8 S 55 e b e T (godiasilits 5 duas e
ols Llod Jdo 3 a2 B S ys 4l e Sl 5 4 pimmen B L o oo L |
(5l e gole3 oY) Uil ol iz b o (5o ST K0l Lo ki sl o
Ol 53 (LT L 51 bl I3l A 5 mls o b Lol 1 56
4&53345.)._&;)}»)'"\'}zj\jdm):hﬁjaa@fp:;J)\éhs&é}.,\})b@MuJJ
a5 b e Llodd Oodo sl ol e 53 clilos s Hlabline (6HlT L 5l aS” ola
chug;#bwﬁmM&j\ﬁg&ow“fu{bﬁg&w
Sdadily 5 Se ol S Sy o 93 4 bS8 G5y ed LiiS Il et
AL (o 4eslone LB

(/¥ ool S35 mls 53 kS SLOE Dol S e S
c,.a.”émidQWQMoU;)de\)JﬁjgguwM:@OL:JS:,.M
b g w53 (bS8 G G2l Conle W5 o s el 2SS
Sdle b s 650 la ol Coad 28l &5 b 0T Cnd Ol ok o s il
WCM\ odd Lo g &S Al o CIgs b g alHl S Ds 5 (gam ;s \WAA-YE
i JS ab e e i 53 5 03y ol o e sn JST 51655 el s
g5 Jia 5 gdomn 5 5b 4 6551 Sl el ol i pKin Lo

RN GL.@ e S Ll J}?_-jj':jéjiib Jolse ol S5 Julge 2
Sl & Cand wlos 91 53 (kS GO b ol 4 s 5 ool b
52 08 LS G pae 2S5 050 5 b 38 SLOW (535 6L il 5 255 00 OT Cnd
Aoy A ssde 53 A Ol O3 Gy Jelss ol 51K )l s !
551 Jolm pl Cad i 358 o0 Lol & il gl D38 A 5 i Sl IS
Sl 58 53 il bl 5 1T 5 55 bS8 (68K e (555 oo goien ST

):UJ).Q.M_JC)J@L;jJJ\LgLéLESﬁ;}aJALpQ\};pQd;:gs\l&\moi_}facdslﬁpﬁ]


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

A liae) Ve ojled golatdl g jldoe clidios aslilas [ Yof

S g3 alstlde Ol e O | Cano 23w 53 (6551 SLOE 0555 okl ool Dlddes 5
o) 03 G35 e p Fae gl S Olge 4 S i3 (g3lasl glal b s
5P 32> i Oy 09 0 45 Sl 0 o)Ll Oladsel pl js . Cnl ol B me i
AR s e SRl 1y (S dex S sl 5 Glaesly gose e s Gdew
e o1 2 a3 8 e ol 5 03lgh ol e I 4 i 08551 0500
S5 a8 55 o0 HWasl (b R 1531 Cmis i 055381 51 5 (s s
e Ol g & 58 Cato ey 55 Lol a3 (Ol ol 5 bl SR s ol 5o
saT eyl a5 53 Dol 0l o St 20 53 (553 O3 e IS 5
S B S e Il ) 0Ll 5,8 (o e ol s ol il Sl
OYVA ¢ (She) L5 Jgdon (6551 s 5 iy 5 abas Sl 5 (s 58 2alS g (6 20
Sl I8 Ao pa Ar st el I3 U 5 mlis 53 LILOYAF OLSaa 5 0L,
&S Sl ol Esls g5 ) T8 (60 paite Sas) Lyls Jes Coale gl g
ke Sl s s 5wl 155 Luly 03 5 ol Al SRS sl (pl 5 LB e
05 5wl Lga 1) LT Y gramee Cead ol 31 Ol caolKy Sl (g3lias (59,13 53
035 Oy e 53 s (g0 Al (551 4y 5a B 5 ol plas Cad a8 6l )
Swlé)ﬂagqpv ST e i |y (655 o s oARIB b il s LG,
o o2 s ol 534S ol ele 53l 4 salal (slacs s 5 o )Lsl ek e
AT s Il sl s Gl SIeUsylse 53 o CIas 93 ls sy JolST Culiy 5 4l
L6, SIS 1l se Ol g a1y Sl 4 ys 5 s gl Ol Ol 5 (g0 ) 2L
Sl 4 mlos ol STy o ol e plo S Lol 8 3 a8 058 55 el
Hpd 0 S5 b
S e B s 33 g pe 5 S 5 GSIES i Caio () 03 (imen
Al e (Sole 4 AT ileg 5 Vb M wle 4 S s &

LY 550 e b YT bl 5 0de slaelKans b onio ST ile 2 Kol


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

v.o0 O wglieo idu ) 50 b Lol sl sudsi 5 dend o iiS 3)5])3

D5k ol e Ll BB Sotaoli 87 55 o8l (6 00§ T 5 o 55 (Sloo sl i
LT3 5l 5 350 ) a3 035 (o alsibe Ol A3l el g IS
ol c'uafmgw}p ez odd plad Cead 53 (655 g O350 0l
25 o0 OT Caad Sl okt 4y S b S8 Lol

ol GLoE 03 5 228 08 (Gotias il 35 k36 Lol Satily 2ad 28
Fm delse 5K 8T Gl G s el pld DB A 5 o 3 (55 el
Jobos 35 e 1 o Tl 0355 S8 B VIS 5550 53 Tl RIS Hlkde
33 b )€ s el 0T Glols b 58 s 138 31 gLy 0T 5
GLolE Sdaoli S e [2iS 5 5d o b el 55T Lol [ials” Eel Sdaeli S
S o3l i 4 i | b S ST Lol ol Bl 03 eab €
(oS B e ool b33 8 p o g (bS8 ad el 558 e
“oS Ol b ey SVT bl 5 baolSans (Kol 4 Sl (5551 ol o
P EbI L 5 ab 5B (oS s pae YIS 08 S W 5 L o181 s e
e el oS lin (VI 4 S LT 58 5 e o8 YIS (61 Lol 231 5
Sl s 5 ey ABT .S o S e WY 68 I 5 g, p 055
W5 lp G e L T oS00 GV @550 003k b Y e 6 Lo
L5 Gl glaay o Rl Bl s o (RPN L1s 6 ST D e 4T (SY puamme
G4 4 OV guame ol OAS 5)ls a)0s JWisa 1y 5YL (6550 o35l b Y suames
rosdle Doty )3 el e L5 s 1) (b3 a3
338 oo sl ki€ il n 551 55T same (Lol (b 38 ST sl

ol a5 AT e sl 1 OT (6550 Dladst 4 ad 5la3L5 47 555 g0 GBI LoE I 2ewd OT @ (5551 5137 slolis (Free demand) .\
@u;é\&uﬁx..am;;4,‘\;,,,;‘55,‘1L;L;:Lz;;l;MsJl.:,zsguwwu.ua,?ﬂfyufﬁfdgu”u}ka;,?3

s e OLES (6 iy Comlus (b gy 0
bl 8 e (gl 5 (6531 oS U5 e folws 457 sl (65,31 6Ll I 2e 0T  seames sl (Captive demand) . ¥

1515 galamil Sl g 5 ot Ol (6551 SLOE I L ) 31


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

P by ¥o o lods solaidl gl Slidios aslibad [ Yef

3 i A 53 Skl GLAE (2ad ST 1 g (8 il 31 (S e rmen
i 0T 53 (6551 oS s e (loolSams oS U 5 mlis 53 (59555 03 (o
SrelSaws sl U5 o 55 W5 655Th 035 ap ) ojIUl a ol
Concd Ol ks 4 0S5 o 2S5 OISl ey YU i S5 )3 (65 1 0 S s e
035 o3 433 b (fod D oi 4 Sy gmen SLOWE Judll oS Ol e ol iy
923,15 pedtes dlasl 5 (65 1 0 iS5 e Srolms sazS U 5 R LRSI
23 3 Sl 5T GLolE I iy 5 gramms SLOE (g ato helKans 5 YT ile
55T Lol STy sl 5o mbeo 5o 6550 sl ol Lol Dtaidy (2257 Sl
Sadidly ST ol DI S 5 o 53 ¢l s ool Olized 4 i T g
ol OT a0 G s 36 gz 5 35T Lol 2Ty bS8 sl
silain Blodd ) Coad Sk 0 S LB Sl o 55 4 57 55 45 0 L
P33 53 Al (STl s Cad (6 p g Olhnil 4575 g dal o Jdod g 4 BB S
L 4 e e 2 5 (5 5 Ol sl 55 NS Caed sl b (651 (sl Jal
ol 0k aalllan 3550 0595 b 53 T IakaT pebaw 103,575 ol a2l &5
OE 5 s e O IYE YA gladle b s 1, ol s lsle (1) s
ol R s a5 s ey b Ol i 4 Lol o7 ol sl s (gl L
Cnd 0533 (Mlg Jds a5 A8 o Wl el I3 S 5 Al S 1y o
ek S s i 4 s 28T (sl SIS 6501 (6551 015 4 s 5 S g
Ml 51kl e 1 2t ol cpl 5 B 350 s OT O3 20 )3 (o 5240 9
b 3 Cxis pl 03 5 gramme SLOE g 039 YU e 39500 LG W 5 T 5 5
oS 5 e saolKims (oS U g e 3 Mg 6ald O5s o a5 O3y
b 5 sl )3 abiE ) pams GO (b Jadll So s 53 5 655

S g ) Sl LOE U3 b 53 o7 o) (6550 il o 51 oo clamy] 53 14T golans 1 shate )


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

sad SEAS :ﬁ@@QQAﬁxl{)zL;jj\thﬂb-d\w" 3 Ol e Ay S 'wl.wl
Aas Ol b el S Y gt ) S |y 33T lolis 28Ty s b o tentil

200

s sialdly
-
8

- e,
50 | S e ~~a
~ -’ -
u-"
0
R S G U
CRFC RO A G R R R N RSN
PRI I I8

— 2ia S8 ) e em e e Jxia K el

X0 I (2819 9 ol Sod gy Y ICH
Gazme Sl 5 5,5 D515 (65 51 Glaaslifl 5 aie

Y S5 (F) Jsdr 3 ek S8 Lol Sadily 5 Sdaoli S g 534S
Sk 4 S b S8 ol ol (6 p b j5EST (goias OliS &S Sl +/FA
35 0L 015 (o las ) b 553 Ll (el DI A 5 mls 53 035530 )
el 6l P Lo AN 4 a5 L Oael ST s eag 3l 501 e b &S
ENT aile 5 Sl s Sl oaliznl b eO e gimis ST pudle 53 Lo slas 108wl o
Aodatily 55 S5 S o i Cxins 9153 (258 Lo (55 b e 4 5 g 5
(pped Ll Ddaoli 58 4 G (S 59 Dokadidy 2287 05 YL sl Slej GBI
3358 ol 8 Cul 0T 5l S b 58 Lol Jde s sud 5 glajiiS Sl
LT3 Ol 51 j2ie Sdeol ST 5 Sy )3 Cad Ol ok 40 s Cris )
Aas oo Ol [iSTT
5 Sdeoli S s S8 s gad bl 28 (k38 Lo &b 25T e s
6393 33 Gg:..b)\f Sy il Y5 58 s s e OLE (0) Jgde 5> el


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

P by To o)leds solaidl ol Olidios aslilad [ VoA

Jebe 51 50350 Hlaline Jbe 5557 5 55 0555 Tl Cad puiin s o AL 0 axfllan 55 40
35 b ) oy LS b il (YIS (g5 ol cpl amt 53 ol 0ls (ol
Sdadils g Ddeoli S 53 By sedd bl S AL pad Ddadddy 5 Dol S
3358 Do pae B SRIPIL ol a5 L OT (LS ol oiasislis
plee Lile (nlo 5345 Sl OT ¢ 3 50 0l o bl oo SRS Doutankily 5 Doutaols S
(slod go oalinal 3 5 A5 Au1 3 53 515 58 Sl edes ysb 4 &S ulel DI A g
O pan Al 55 ) s mle oa) 5 M5 alS el K5 e O d R
335 ki€
Jlo ool s (slalslie gls e a5 das o OLis SaS (slaobledly 2o 5 0 5o 3T
b S SLolE dalae 53 WAV Jlu 5 VWYY Jl mlaw (galslite (gla ize 5 VYA
WYVA Jle galstlie ite o b it Slsbiae LT L3 515l pe (aan 5 Lok 3,5
3548 s ol Sl bl a5 b S8 Glols VPVA Jle s &S das e 0l
Il ol 53 38 st oV s sy 51 (656 OV e I 5 DL (!
G ey 5 O sk O 5 P17 a3 5 4 3N VS DI s el SV U 5
GG s ool 5 sl di ) (K 5 Olezst o 23w $5gy JWs 4 Jtls glols
Ry b Ll o3 s Fe mlio WY W5 ) 55 5550 mbeo (JUs 5 65
ol D3 A 5 s o b3 Glols il 1 (godiasOlas VWYY Jlu gals |t
5 Mg € 53 5ol 5 b s g3kl Sl WYY Jle s il Jle ol o
b A mlo ol mle (S b ks S Corpe grie WY Slpslo wnn
et Al s DI e Lo edll Glen e hls Sl
bl Sk g mls ) b )€ Glols JralS godiaslis VWAV Jlo gdlstlobe
S5 ol oS 3585 5 Sle 35875 ladtaly 51T 015 e o8 ol Jlo 1 )3

ils 5558 55 5 Sms sl


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

Vet L glio (iup) o (bl slolis b a5 g esd slagnas 5l

SLoli gy Conle jase 55 ol 03] e GLSE b mls 51 K5 (S
Oy 6l el ke & Ol e 4 45T ol ol S 5wl s> b6
555 Gl Ie O g oy dor y3 (5 b i Sl ol e L2 Jul e Sl 1
SLblB 5 a5 o gn I 55V 9 O oren 28551 ol Comn 4 A5 S 5 i
il 3 8 e o Ui o gt a5 s 43 S 53 655 sl ful
Lol galslan 55 45 das o 0L (V) Uil 53 allS ks 51 Jeolo ot 55T,
Ly Caale 5wl OL£0 307 =0 O ypo 4 s oyl ) reded Hldin a6
S (o S o s b s 4 5 L (e lsen i) 5 )
Olas S oSl ol 03,5T (F) S5 )3 bS8 (Lo s L5y 415 505
2 OT oW 53,V & 55 b IS ok b Lol e Ly, Lins s
Sodi 03 s Lgy Hlsgad 53 .l oyl 9 arlllas 590 0595 b js Lo ol
b e Sho w0l by e L,y S 34d e odalie b€ Lol
b F L s Clodnl b ab S8 sLoli JS 5k 4 4 ST g LS 0 IS
s odalion BB, alge Ll (5 5o a8 el od (Rl o g o (B Joba Ji
93 Bledd 0T Ll j2als Eob ldlow & 55 5 ol opl o ame il 3l &
cJalss plo S 83 L asa Yl 5) ol 551 Job opl (et dig) S (glaesd
o:‘JC)Lsééu&fZﬁV})&)@\oMJj;’.a(;.wbwQQTLSL&UL?L;;;LA
(53 el Ol e (ulhy dr ys (gotalive B e Jalse oyl 5 5m 0505 Jsb o
i oy 5 p s ST 5 N 0 e (5 185 5 i a4 A5 S5 R
Llods Caio opl 53 b S8 o ame Sl Bl Esl 505 S Jas g OV s
Iy oo b 1 Ol A 5 St 53 (6551 ol ol (Lo 5 omin o |y S 40 JIi]
a3 5 (ol g obidy) (ol 55 & (64 Comar Sl Rl 3151 LB G Ol o0
Uil Pl 4 e 45T Cils (6Y 5 N paames 5 s Sl s Cile gl Lo il 58l

23 a5 638 a8 Sleslina | il 31 0T o 43 s Cats ol 4o SISy


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

A s Ve oyl golazil gldoe Sliiss aslilas [T YV

Jolse ol dadlow (b 3 osls &) (25 (Slals iy oy e 4 53 il Ol b
2 esde Llodd G 5 503l Ol gie 4 e S Lol 2l 4 e ool 2
Ll oo 58S mlo DI g S5 50 s mlo g R Rl (ki 8 0y
(b 53 el adalel (6531 3 e ol 3l o ol Ko e i G W o
L o g S 855 ol oz Sl psian IT 5 5N b wlio anlllae 5 50 slad L
9 3Y 5 Sl s s Gladsly 438 cadlw ys . Wlos g L g i, dals oS
Sl Jom 53 5 ey 6015 o e 4 SV sb B 145 b 5 UL S g ¢ s T
S 5yl gladlw 53w s s Sl Jsiio T Lol 5 odes slad>l
Sosme ) 92 8 Sl Bl o p gia I 5 5V B iile (6 sl ol a4 A 5
Lgy oS glreyss 53 e 358 5o (6t (6551 b 5 3l gume e gl
Jol QLo oin LS \B  Jse Jalse plo DU 63 L il on gy (2alS e
o)jak_;bjbajbtjkgétsbd‘}_:ﬁjw‘ouy&%WQ);JALQSJ;‘
sl 0l OT 31 szl 2als 4 zeie anfllas 5 40
bS8 a5 bl DI A 5wl 03531 2551 gl 3)sm e)sn b s
YU @ gy e ot gy S lreysn 5o ol pls Nl i1l b s S idw
Gl i 4 e 55 el ol Lol gildde 53 el Wiy, Ll pde 3,03
S5 Jolm Lo (a8 [2AS05 872,51 o 5l a8 5 G 5 5iS 05 5 5551
e 210 b 4 ) el (sand Lg) 45T (glressd )3 5 35 e o opl 53 S e
DoiS 03,8 3551 pdom 3l S w e el sl Lol (g ldde 5 sand Ligy Ll
3 yh o Lo ) 53 ek S8 Gl mad 2287058 55T e 5l 2 5 s g
Ll pie & a5 L 00585 (ldis s S5 & Lig w358 (o odlalis

g Kl ls 5 ol S5 5 e sl 1S Lol Wb JUsl ) 1

(Y)Jﬁiwbl&l}é»\.}jéhﬁﬂj}lu,i)‘)l)laj..ij(\')\_}i.iﬁtf:).i&k)_\


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

M O plio Gisun) 10 cab)lE (Lol ab oy g coud sloiidS o,91

S T T T T T S T S S S T S S N SO S i |
1360 1363 1370 1375 1380 1383 1390

bl D130 Mg @luo 30 anbo I (SLOW (Soud 083 pmosd oo X9y & Kb
STAMP i3l 5 o5 5 5 Goiosd Slelons 1pia

&bo 10 (b SOl » Bl Guwdan HeB Sl §1 Sbisl -¢
IFAY-1TAR Sl Sl 5o  cwlol O 316 uldgs

Sl 5 mls 53 b S GLolE wb 35T, Gl e el 5w s

5557 5 0T L& cad Ly 5 Jdha 53 od Blodd (la e sl 5 LS pnd sl
DIt 0ge3T 5 CUSUM 05051 i SLr0se3T @b & e b cpomen 3 8
Ly 5 dmen HE 5l 2ot o5 331 b s Jibe sl byl 87 s 8 et
Tl a5 b e el 53 s Bl a5l et S5 sl b g e
Shdda 056 () ) 1 5 a5 635 b ol LS b 3557 51 Jol
Slaosls AFAT-IFAL (gladle 53 culud S5 A5 w3 0T Lol Lagill
0313 15 ok 3557 5 galaly 55 \FAY B AYAS sladle sl Je 515550 sl i

gb o dmlis b 38 o pume Bl Gisw polie b dbols 3lis 535 s


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

P by To o)leds solaidl ojludow lidos aslilad [ YIY

ewbl D138 0l gl wlo 30  anb S B pan (A9 polio b (50597 9 polio Sawlio N Jouo

b (63,97 p i iy 41 PR o
212 (Hl9 olde a8 | +/-S.E slNao 1o Ju
W] 29T » =9
.:.}.ig..i ES) o/ OFVYF VV/FOVYAQ VY20 \YAQ
RIS o/ FFAN \V/FFYYF \V/FAAVF 'Y
S NENES) %4 \V/2\O%F \V/82\ 7 AR
S NENES) AV V 44 \V/E2AAY \V/0Y08Y vy

el Olewloee C.A

BE @:L}lf SLols (63,57 5 salasly 55 45 54 oo odalie B8 Jsdr 4 a5 L

Ghed D )3 5 Az (5 lolma oL 5o @Bl G olis swlal DIk I 5 St
st gy Caale 7 s pl a5 98 i 5y 4l i polie b 63,5 » polie g 4l
Gl 5l el Bl Sy 4 anb i Lol &b 0 s sl

s b g 1) G hiadds Conlew ) S L5 o $3,31 5

S 5 o 0
Jolse o @5 o el Ly, JJ)TJ.: 03 Sl ol W andlles opl s
gl A odalie b5 487 (6 s (g3Lasl b Jolse 5 AT 53 5 e dilen (g5l
Gools by & ltle Sl g Jhe (S ol sbul gl 1 s b6
o3ll (5 Lol s gy 4 dde ol > . dd 48 5K ws 1,1 (144V5)4A4)
G S op 558> gy opl Slealimel LS ok Ol dsb 5o 5 Asb sl das o
SHOAS 55 5 g slml Jlams 55 5 AT S 551 Lo 5 5 e
uiéafﬂjJJﬁj\?&%uﬁGU\:M\)J\)J.MMbﬁ-g\;b_-ngjJﬂdébLgLéLES

Dl 0 OBl Jowd g 4 e S (el DB A 5 m Lo


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

YW U mbo (idun) 50 mmb)lE Lol b godss 5 siod slozesS 01 5

Wy plo s b )& aed jmiS 4 by Pl a8 ol 0T I S ol
ol GUS dlas pl 5 Sl b S 3 a5 Dol S 5 b bl S
2l 53 0T O e J2alS 5 Gl 30 k58 Cd s sl &7 Sl il
Sk g mbe s b€ ol el el s S 2 S
Sldle b s 651 la ol Coad 283 &5 b 0T Cnd Sl ok 0 s il
(- Gl ol Comge &S AL (o0 s Lo g &l S Ds 5 (Game > \WAA-YSS
i JS wb e o i 53 5 03y by o e sn JST 5155 el s
e et 35 Jita 3 5domn 5 b 4 (55 SlaJalo (nl Cnd s o8 i
S Lz olge AT 3 (5l g 5 3 50 e 5 ol a0 03 ol (s Al
YU eonlr oDl 0 0T Cand Dl ki 4 Sl b 56 LB ol il
235 658 Bo g (g a3 D35l 5 St (il 53 e LA g D3
Sdaily mad S 350 o Lol (6551 oS 5 e (laolSins oS U 5 o
a3 OLES s al S OV o 4 o 1 35T Lol 2S5 s b

5005 Gb 3 s ol DI A5 mlio 53 558 slgiyg bl ol o
elBl 550 DY guamee H5L 055 ) 4 (Lol Joged 5 bl LS 0l B 6l !
Sz 03 wlysTs bl I dlimel 5 Slades Shjlael RI51 L pomes bl
Llod 4 457 (65 (6ouiS s e OV a4 40 il 5o W5 65T 0p Sole s
DU Oljn o 208 (ST L LBl 3 e 033L o2 g Sl 46551 Sla Jule 3 e
iy lod o108 (6515 10 (‘K'J‘ SEASRCSP

L,:Lz:cu,;,u),u;z;63\,_,',\a,f,\;@j:gmduﬂ&_l,gfwd&
bosg solsle Gl (g m dus gzl 53 Sl Lab Jute 5 b 51 0T (g5le s
L) g5 b Lo (o 035 e L5y oabe ol Loy 4 ey
S psoalodd 3,01 de )3 Bl 5 aS o 08 o st b O po g 5 Bl o8 gen


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

P lime) Yo ojles golaidl (gjludoe olidiss aalidad L1 YVF

23 0T (ly polie b k38 O me (63,57 1 polie teglin I Jools ol
o Lg) Cople 8 s ol 4 & el O I (STl 55 gl D6 A5 wlio
6;,,Tﬁ6@\,,ﬁuu¢wug>uajygw;a;tfsuwG\:)deﬂduw

A e 5 |y ahl glied s Ll 1) STl e


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

N0 O plio v 0 bl slolss pb sodg 5 coud sla i 5,41

dsh 9 mbo

Adeyemi Olutomi I and Lester C Hunt. (2009), Accounting for asymmetric
price responses and underlying energy demand trends in OECD industrial
energy demand, Surrey Energy Economics centre (SEEC), Discussion
paper Series.

Amirmoeini M, Mohammadi T, Khorsandi M. Modeling Electricity
Demand in the Industrial Sector in Iran: An Structural Time Series Model.
jemr. 2015; 5 (18) :87-117

Beenstock, M. and Willcocks, P. (1983). Energy and Economic Activity:
A reply to Kouris, Energy Economics, No 5, p. 212.

Box, G.P.E,. Jenkins, G.M., (1978). "Time Series Analysis: Forecasting
and Control. San Francisco, Holden Day.

Chitnis, Mona (2005), Estimating the price elasticity of gas demand using
the structural time series model and the concept of Underlying trend,
Quarterly journal of economic research, No 3, pp 1-16.

Commandeur, Jacqes J.F., Siem Jan Koopman, (2007), An Introduction To
State Space Time Series Analysis, Oxford University Press.

Dehghani, Farid & Ibrahim Maghsoodi (2011), The Effect of Targeted
Subsidies on Energy Industries, Research Center of the Majles, Office of
Energy Studies, Industry and Mines, Mining and Mining Industries Group.

Dilaver, Zafar (2012), Structural Times Series Modelling of Energy
Demand, PhD Thesis, Surrey Energy Economics Centre (SEEC), School
of Economics, Faculty of Business, Economics and Law, University of
Surrey,Guildford ,UK.

Harvey AC, Shephard N. (1993). Structural Time Series Models. In:
Maddala GS, Rao CR and Vinod HD (Eds), Handbook of Statistics, Vol.
11 North Holland: Amsterdam; p 261-302.

Hamilton, James D (1994), Time Series Analysis, Princeton University
Press, Princeton, New Jersey.

Harvey, A. C. (1989), Forecasting, Structural Time Series Models and the
Kalman Filter, Cambridge University Press, Cambridge, UK.

Harvey, A. C. (1997). "Trends, Cycles and Autoregressions", Economic
Journal, No 107, pp 192-201


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

A5 ol ¥ oyl golazdl g sldoe Sliiss aclilas [ Y1

Harvey, A.C., Henry, S.G.B., Peters, S., Wren-Lewis, S., (1986).
"Stochastic trends in dynamic regression models: an application to the
employment—output equation". Econ. Journal. No 96, pp 975-985.

Hunt LC, Judge G and Ninomiya Y. (2000), "Modelling Technical
Progress: An Application of the Stochastic Trend Model to UK Energy
Demand". Surrey Energy Economics Discussion Paper, SEEDS99.

Hunt, L. C., Judge, G., Ninomiya, Y. (2003a) "Underlying trends and
seasonality in UK energy demand: A sectoral analysis". Energy
Economics, Vol 25, No 1, pp 93-118.

Hunt, L. C., Judge, G., Ninomiya, Y. (2003b). Modelling underlying
demand trends. Chapter 9 in L. C. Hunt (Ed) Energy in a competitive
market: Essays in honour of Colin Robinson, Edward Elgar, Cheltenham,
UK.

Hunt LC, Ninomiya Y, (2003), Underlying Trends and Seasonality: A
structural Time Series Analysis of Transport Oil Demand in the UK and
Japan. The Energy Journal; Vol 24, No 3,pp 63-69.

Huntington, Hillard G. (2007). Industrial Natural Gas Consumption in the
United States: An Empirical Model for Evaluating Future Trends, Energy
Economics, No 29, pp 743-759.

-Jones, C. T. (1994). Accounting for Technical Progress in Aggregate
Energy Demand, Energy Economics, No 16, pp 245-252.

Kani, Alireza, Majid Abbaspour & Zahra Abedi (2013); Estimation of
Natural Gas Demand in Industry Sector of Iran: A Nonlinear Approach,
International Journal of Economics and Finance, Vol 5, No 9: 148-155.

Keshavarz Hadad, Ghlolamreza & Mohammad Mirbagheri Jam (2007),
Ivestigating the demand function of natural gas (domestic and commercial)
in Iran, Quarterly Journal of Economic Researches of Iran, No 32, pp 137-
160.

Kouris, G. (1983a). Fuel Consumption for Road Transport in the USA,
Energy Economics, No 5, pp 89-99.

Laitner, J.A., S. J. DeCanio, J. G. Coomey and A. H. Sanstand (2003).
"Room for Improvement: Increasing The Value of Energy Modeling for
Policy Analysis", Utilities Policy, No 11, pp. 87-94.

Maddala, G. S. and Kim, I. M. (1998), Unit Roots, Cointegration and Time
Series, Cambridge University Press.


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

NY O Lplio isun) 0 bl slolis b odg 5 coud sl s o415

Mahsa Sateei (2005), Estimation of the demand function of electricity of
industrial sector of Iran; Master's dissertation, Islamic Azad University of
Khorasgan.

Majlis Research Center (2006), A Transitional Review of the Challenges
of Aluminum and Steel Industries and the Contributing Factors to Their
Expenditures in Iran, Infrastructure Studies Office.

Maleki Reza (1999), Investigating the causal relationship between energy
consumption and economic growth in Iran; Thesis Master of Science,
Shahid Beheshti University of Tehran.

Marzban, Hossein, Reza Akbarian & Ali Ghasemi (2005), Investigation
of Demand for Fuel Types and Their subsitution in Heat Plants of Power
Generation (Ministry of Energy), Quarterly Journal of Economic Research,
No 16, pp 51-73.

Ministry of Energy (2011), Energy balance sheet 2011, Tehran: Deputy
Director General for Electricity and Energy, Office of Planning for
Electricity and Energy

Ministry of Energy (2012), Energy balance sheet 2012, Tehran: Deputy
Director General for Electricity and Energy, Office of Planning for
Electricity and Energy

Pesaran, M.H. and Y. Shin. (1999) ‘An autoregressive distributed lag-
modeling approach to co integration analysis.” In: Strom, S.(Ed.),
Econometrics and Economic Theory in the 20th Century : The Ragnar
Frisch Centennial Symposium. Cambridge University Press, Cambridge.

Saghaeeiannejad, Seyyed Hossein & Mohammadreza Alipour Jedi
(1998),The two-Stage Estimation of Energy Consumption Function in Iran
industry; Based on Logic Model, Tahghighat Eghtesadi Journal, No 52, pp
43-92.

Samadi, Saeed, Alimorad Sharifi, Aziz Ahmadzadeh & Azad Khanzadi
(2009), Substitutability Between Energy and Capital in Basic Metals
Manufacturing, Tahghighat Eghtesadi Journal, No 89, pp 129-155.

Sharifi A, Azarbaijani K, Kazemi I, Shakeri A. Dynamic Energy Demand
Analysis in the Iranian Manufacturing Industries. jemr. 2010; 1 (1) :77-107

Shojaiee, Abdolnaser (2006), Estimation of Natural Gas Demand Function
in the Industrial Sector of Iran; Master's Thesis, Isfahan University

Soheili, Kiumars (2003), Comparative study of energy demand models,
Quarterly Journal of Imam Sadiq University, No 17, pp 159-194.


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

A5 lias) ¥ oyl solazil gsldoe Sliiss aclilas [ YA

Statistical Center of Iran (1981-2011), The results of the survey of energy
consumption of industrial workshops of 10 employees and more, Tehran.

Statistical Center of Iran (1981-2011), Statistical Data of industrial
workshops of 10 employees and more, Tehran

-Welsch, H. (1989). The Reliability of Aggregate Demand Functions: An
Application of Statistical Specification error Tests, Energy Economics, No
11, pp 285-292.


http://dx.doi.org/10.29252/jemr.8.30.171
https://dor.isc.ac/dor/20.1001.1.22286454.1396.8.30.3.4
https://system.khu.ac.ir/jemr/article-1-1377-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286454.1396.8.30.3.4 ]

[ DOI: 10.29252/jemr.8.30.171 ]

Estimating Price and Production Elasticities of Natural Gas
in the Manufacture of Basic Metals Industries of Iran

Zohreh Shirani Fakhr!

Received: 2016/02/28
Accepted: 2017/12/20

Abstract

In this study, we estimate the demand for natural gas in the subsection
manufacture of basic metals of Iran using structural time series model (STSM)
over the period of time 1981-2013. Such model contains unobservable
elements which have been transported to state space model with the use of
kalman filter and is estimated by implementing maximum likelihood
approach. Also, because the Targeting of Subsidies Plan was approved by the
Iranian parliament at the end of 2010, so we evaluate the role of this plan on
energy demand of industrial subsectors. Finding of the research is that, first of
all the nature of the trend is smooth one. Secondly, it is changing on a
nonlinear basis. The estimated demand function shows that price elasticity for
natural gas in the long and short run, correspondingly, are (-0.30) and (-0.79)
and production elasticities of natural gas in the short and long run,
correspondingly, are (0.17) and (0.38). Furthermore, Cross elasticity for
electricity and gasoline in the long and short run, correspondingly, are
substitute and complementary goods. In addition, the result of evaluating
effect of the Targeting of Subsidies Plan show that estimated natural gas
demand functions can explain the impact of this policy.

Keywords: Demand for Energy, Manufacture of Basic Metals Industries,
Industrial sector, Structural Time Series Model, Underling Energy Demand
Trend, State Space Model.
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