0R! 3P 530038 Oilallbs ¢ alc aslblnd
1WA GG Wo soylaids el Jlw
NAY=IWVY Olraw
DOI: 10.22084/aes.2019.18726.2845

Oyl oo WSy )3 amd (551 LSS e Jolgs

! 2Yse dee
"l e o

1PN/ 0P/ Po rbudy du )l TFAV/11/PY 288l s 20,6

[LX¥LEN

G5 S 5 5l o (gloelShy aril e it slooliy ad g an b o npe sleosled I (lend (535
S Lol colis g cnlil . wiiS se adse b @ g aiBla ) 095 S game g slaesly plu b
al 50 555 i g oo 6551 Lol oS slaceslins S0 LS 50 (T 1 S5 Jalse 5 lond
et sl Lol 5 J5e Julse gy iy canlllae ol 5l Bas il ansls solaidl sl g 15 ol
Sl Geios b el ARDL g, 5l oS00 b VW19 oo b olyl 8 Caato Lid o
OlFise ol st (2851 SaselisS 5 Dasatly o (Jewd (55, Glols sad hiS o5 ol ]
SLALE (13,5 ainge ;5 (o Cewlows 9 Wt JS|y o (A5 )0 (ond las il 45 285 Az
B iy Span Glp p3Y 05Kl sl Bpan Cypde 3 Wigge 5 sl S5e ate (slaolSs
555 e G551 sladels (Sl alaly DawelisS 5 Dasaily jo Lol ablite iS5 S
B pan ppalioms Sl sl BuwolisS g oy ;o 50 Lolis (guwljo i s o (lid 895 5 SG SU
srio sloolSiy 03938 5l ¢ siato Dladgs Shl8 b aS (g 5k ciesl Caio (15w 50 (Leand (5551 e

Ped eyt (hed (5551 sl Lo g a8l a8

Lolay DuwolisS 5 dedily (iS wariio [iSu 3y o shed (5,50 (LA g aals

C41,C52 ,C22 JEL (sumdisks

Email: mmowlaeil@gmail.com (Usino 0diun %) Liswsr gy olStils cdlaiil 09,8 jluatisls .
Email: intezaraburaihan@gmail.com Lo sl g ozl ealiazil ws ) olis 87 .¥



Olnl oo 23w 5o (Lnd 6550 GLol » ge Jalss VWA

Aodds .Y
IR Lolidyse (Brae 2l sYE lyisa ob 5 gadg oo Glyisa o (55l ool
YIS 055 (sl comlin s guiS 3l (B (5551 Bgets g taae el (g9 p0nlj) 055 o0
Rl 53 3505 9w 5l g 315 elyen 4 ]y ag5 (B9, 5 435 9 Wil wald ) ilie wles
IS (A ghler 5 o))iloie Wil ) (aljw 0 (385 ansl> old) 5 5131 Coppllan
loolSy 3,55 0 25 00led S lsiedy (65,31 40 4 a0 (sloolS ¢, (B S Lol
Sl ist S (o0 adye )ik 4 g adlo ] 393 SV g Wi (slaodled b b (635l S 5 ]
Sl O ol gd o Cgucne (65l odes GEMIS S a0 jl (55,5l g JEgJer « Cato
g Jelgs 9 Sloas 5 LYK (el Lol )5 ol g (BaSSpae )18, ilodiga o 55 )
DTS COP W P3| COPRVEIWICOF TVE] Py I WWC I St I VI I\ SR PR S RGOON) I IS P CIVONY 1
51 By wle) (led 3o 55l g (Lo S5 9 S S c0)98 b i &5 e300 ele B
D905 (smandi (3 5 (530595

G J) oSl e amd o S5t Jlowd (351 |y o s sloolSs oses B e 0yl
Jole o lgisar 55 o Gisy )3 250 (o35 edlisl i g AT g alidy, (sl
Jolos plo b (6550 o3ld a8 5 5l oSty 9 25 00 5118 (o3LaBl (slaolly (sLolE3)90 g
Slaal 5l (S 58 5yl el ) aige ool il e i SV guae W)y > 4 Ay
Ore 35 (651 Gis ) i)l (43,8 iadie Cuslus § 395 o0 Cigure (S5 oSy o (goLaidl
LS o JWin |y Glaal

Sras Glise e (JB Joo 5 5)b5 9 (oges (S s jl ) Caxio (5w ol 5
loodygld oy andl .ol ool jolaid] dgd a4 (VWA= IYAF) L3l amy b1y (50 slo Jol>
Gt 5 5 sodygl b o (3Rl 5 035 Galiil & ) Conto (i 3 (b S B pae ¢
WA IAY ol (b 1) (Jeud (5551 gl 2los Bpae V) Jgi Jlieglgisds ol o )5
ausdS Jo V¥ (b )0 g o dlasMe oS (gy0bylen a2 o lis el )0 Caio iy )
b B Gnn (ialS Mo d AN & s 3 Fo/F 5l o iSu 3 b glaed gl b U pas
By Byas g ]38l doyd /A & s /Y I S e B pas 5 dod YE/AA & o > FY
ol et (6551 Gpmo IS 48 coplply ] a8l LialS 1oy VE/SY 4 1o )3V0Y )
WAF Lo )3 2oyd A5 4 WA Jlo )3 do d AF/A 5l (S5 g anbs 55 ¢ 5 (slmod ol

VE/E a0 WAL Jlo )3 203 VOIY 1 ((50) Y emd (6531 i 9 48L il o 50y

§ Caino (i3 53 (0l g (gdwdyed (650 5 oolitwl (dgr 3a b Jd> 4 a8 abl o (3l 5 (gdndysd (65l By Jol e dad jug (550N
oo B adllas 390 o 13 |y Gyt Byene By 355 1l 3 e )lol leMbl s



A

WAA sl ¥+ o)lad —piin Jlo

Ol gl golail clallas ol aslilad

G5l slodyglyd 5l (S aS) anb 55 G pan piw Lol ol 4l jzalS VWAY Lo 3 o)
0du] 38 Byae > (oo «Caunl 8l io]58] lalas Mo B jobdy Caio yisy §3 (Cuwl (o
plo 4 Cond (aob 35 ol plod ddpodygiie 5 Cuslio Cold Waio LiSy (O b B
b duolio ) b B Gpae Cuwjlame (Sogll eloial djn uioren ol (6551 ool
ol o jlae Jlojle 329455 3590 ) G e 11 g Caunns a5 BB lais (65,50 sla Jols s
oyl sy g Sk 5 3 (ded (551 SLAE )3 S5 Jelgs addllas (358 OIS 4 a2 L
Sel> dige arass ) gllae ()5 il (4l Coonl Bl dbgyye Jolge ()15 51 Cpenl
ol (xR OI)’%)MU){ 9 ol el Lﬁl)-f LS))"‘

(P € Jolao 45ty (o gpao) Canion sy ;3 omed s 9 o (55,1 otled o JS 1) S

hod d 551 md (g5
KW G KW il': Ao yd b 8 KW du:;")s b
Vo/Y v./¥ A Ay ¥¥ M/5 ¥-/5 [N YA
\IN/4 Yy A oY ¥¥/o YA Ya/v INZA) WWAY
ATIAY YY/5 A Ay ¥YVIY \ars Y&Iv oy \YAY

\Yd Y&[o AT Ay A+/A A¥/D Yy oY/ WWAY
VF/YA YSIA AN oY I\Vad av/s YY/¥Y s.l5 WWAY
VF/VY YAI5 <Y Ay OY/AY ARA7A% YV/YY sy \WWAD
\WYW/AN Y. /0 AN oY O/¥Y VY yv/ay £0 \WWAS
\WYW/VY Yv/Y AN Ay ARY VFY/Y YAIAY \a¥ \WWAY
WYY Y¥/Y ofea Ay £N5. ATARY Yo Y0 WAA
WYY YV/\ o[y A bzl VAV/Y ARYAR aviy WA
\Y/AD ¥e/v ol A YY/-y YY/Y WY YAD wya.
WY/ ¥y/Y o[y A Y/-¥ YYV/A W Ya/y AL R

V¥ ¥Y/Y IV¥ A% Y¥ YYY/A WY Yo/d wyay
WY/A ¥¥/5 <Y \ Y¥/AY Y¥I/A /Y Yo/s wyay
VF/2Y Yo/f -IvY /A V&/AA yya/y YA yo/y ywyay

.(\Y’A~—\\‘"\\°)dj)ﬂ 4ljlys xe

DRSO )D ¢ 34850 gy pow Sy ) (300 Oludl ped 5 )0 cdedde I s ¢ yidoh ol 53
Gyl Obliiy 5 GBS @S poxiy 5w 0 5 ol o0 9 GaS Jho (o3 o1y p)les

20,5 oo

g Oldl Y
D3)5 oo dl)] a3 g ()1 Alndiy e 9 30850 (5l Sle Il (ise (ol



Olpl Cato Gise 0 (s (6551 sloles S50 Jelge

295 S B Fle V-
oty Calio GiS alax | 0y Gl sl isn gow il 55 gl el Elgil (sl Lol
Sy Mg b« Jle el S0 ido Mo @b 1 0,5 sl ap i oluly dgr odlgs Sy

Q=f(K,L,M,F.E,OT) )

$iAl g aw Slo 38 FLE O cunladglslse 5 )5 (59505 < oo sloodled i s K, LM
Slyeats Jto )50 bolgs ) gl garme Sl T iz (550l o s 5 32 (s sl E 900
S5 b sl (6551 25e (6531 e li s e ) 5 Al ol sl (55)giSS
ol 0dds Bl ol Jae jl ) bayusie cpl ccanl 300
S A8 oo bl laigSa ]y 3V slhodles S (oolatll oSy S erily o &5 sk lan
ape @l (3,8 Pl bl anily Joame | pasuie g5 sl ] (See aze Sl ol
S gy had acd g (Lo @b bl e caa 2y Jolss (ol Lol &b ol
9d e L) Sl 5 Cygoh Mg Lol
X[ =x[(P, P, Pu,Pr,  P5QT) (v)
Sl b gleg )3 Carto ity e (65 sl ol (sloli b ¢ YU alay bl
LA 9 Py g PL Pr 555008 loodles cund P 3y Cund « Pp (lod slocd g ol

(T)es3999555 s Jto 505 Jelgs jl canl (Siae 3)90 () 13 sl @ Canivo i3 039381135
ool Galise wlio ¢ o3lasl oKy S5 1 (Y10) ), 5 9 aslllan ol 395 o3litul 5

Dgus oo Ly 5 Oygody (S Mgl @b S Bras |y Wlg Joles 500 5 (55l
Q=0Q[J,N(E, F)] -
scdgw Jolis ¢ (Srao 5yl polie Sl N g g Jolge plo Bpme J YL dal) )
(YN0 plon) 5,5 o Jlas )3 j ygon ) ’\/9‘“" &S Cwl E Gy sipl g F (Jud

N = exp(EILF92) (%)

h 5 5 2 ) Sypoty ol |y ol am gl sl ) 53

1. Bhattacharya
2. HU



VAV JAYaA ol ¥+ oled —piia Jlo Sl o lS olamdl wlilas ol adilad

ol o slacS g cad Pp g Gy Cuod P g Jelge plo cod Sl Py ol o o8
il g 51 (hame o )3 dizje @ 0,57 i il 0ALS 05 (gjludinge Altne
min P,J+P.E+P.F 5
st. Q[J,N(E,F)]=Q
(el pudls 51,5 @b 5l oslazal b eyl b
L=P,J+P.E+P.F+AQ -Q(J,N(E,F))] (V)

FISY &l ) oS te 5 Jgl asye bulyd pololyy Jlo ol 15V b cops 4 ol 5 &8
Coligy cabaly 3 Q=T "N LM1-ClS &b cpola)3 g A 9 F (E ¢ J (sl pito &) Capess

1Bl panled
F=APSP/(P,J) Q)
'fb")bu‘i)ad'g
(o)
f\ frg\
G
g\+gr_\
y—
po_-0
g\+gr_\
-
7/:—
g\+gr_\

syl (lp Lol ol wwl Cato iy 03938l 55, e Py ol &Sl s
bl QU 35 05 Gygeds plgi e |y (dawd

F=APSP/V” (*)
1edg i JS8 4ty ol olgie Vb dlaly udsbo 3l b i ) S (18,5 L

INF=InA+aInP. +BInP. +yInV ()

:M)b UT )J 45



olnl Care idu 33 e 6551 GLolE e Jelse VAY

S 5l (Bly o 1P« Cotio i ) lewd lacs g Lol :F
aniso (550 0398051 1V ¢ (Jeud (slacd g (HBly cunid i P

Sol g b Jhad glog) il b Coguw Cuod jito codle oS )l )l «g)55 bl
5> g Sl Al (e (Vr) Je 3 90 Dgue St ISl i9ps SV S
Gl SlocS g & s ] (292 ile 50 3 B (65 Cead e g 3900 L
OB M5 om0 g 5 oS sl HIST e 00,8 3510 e (091 oo 50 13 g e
295 ol lple wlb oo 1y 51 gladels g Mg Jelgs 5 it eolinl S Ly
3 g 2 1) d Slasipl dler ) i slaosles Lol ) aljBl iy 039381 155)] 4oms
\RAURRULSE PPy
AR5 danby Y
s Slla ) -Y_Y
Jolgs ool g ik imio oyt 5 (5] Lol plgie L (slallis o (V2 +9) ) ST
=V g Ve ¥ VAAY Gl s & baye Sloj (s slrodly 1 oslawl b uiliel 9 S yiiie
DS 1> Bl Jogy 4 a5 b g amd e )18 oy pyse ) Gl imtio slatsy 5 Ve -
S 2,5 o de Jho ] 3 )8 de led S 4 dagi b dyglpe Cunday = ISF ) e
il Y32 35,15 (6531 (SLols (lS )3 liun 8L (65 5] Cosd 2 IS8T il (sl 3
25 )8 2 953)90 Bpas yalS lp oo Pl Ko plgied Slgiee 551 5 SULe wile

Lol & " only ) o)l g (ixio B sly L Gl b slalio ) (Y V0)1 S gy
Al 35855 gl Wlod] (30035 VAR =V eV (loj 03l 13 (nlf ()15 9 (Siao i ln D) B2
Cuosd &S 055 o 4ol byl Cunl (398 (i 93 53 Ceditly 9 teolisS 13 30 o (1392 (b
3kl 355 ) Jed 5l 65503 Jelgs aSb Cons (0f5 )3 B Sl LS Sllugs )3 e Jole (52
043)5 (5)bS 9 (sirie SV gaze (gl LB (1l 4 ocie d 5550 (o9 05 9 0l 52
Lol

S Jelod 4S5 gl ko 3 GLOB" lyis coo (glallie ) (Yo 0Y) Teile g 5500
Bt Coagd g Cao 02938l )35 5 455 (aio B By o abaly ey 4 (g3 Sl
VA8 @l gloodly o adle Jao (cpds il oo o By Lol do e jskaied
DS &S ol ] 3 Sl i gl e a5 e 6o Sl ] oolial L T, Yo oA

1. Agnolucci
2. Otsuka
3. Dilaver & Hunt



WAA il Y o led ~piin Jlo Al g0l solasdl Slalllas cale aslilad

03938l 555 5 g3yl (28ly Canud g Cawl —+/VF ABly Cuaud S g +/ND Camino 0438 403
S ixio B LA ege A Canlio

U 59 okl 5,y 5 (551 e Ay gt by lelia 3 (Y410) olSen 5 50
5 asdllanyge 3 bl e 31 oslizd b ARA-Y Ve el Jlo (b |y o 93 sinieo 05,5 YV
P& NS e dond byl il dbgiye mluo (0 (655 Bas ady Sly Baiod gl iledly
day S Gtedil (5 5 bt Wiy 5 g5l Bpae o Wb Lo alaly G @raclisS
Sl el g5l Gyme JyuS ) GreolisS (slacaslus o plply 9,0 3439 oyl o 48,k
il slcwlw Llg e cded Gaedily ) Lol e o (golaill Wby Lials > e
ka5 Jll o 55 3 (B3t 9 €8 sl 5 256) Sl o (555

5 (Siwlej G ) (d lacd g glgil o daly ladllas 3 (YoVF) " pogll 530
laod uonad (663 5l oolaiwl b g VA=Y VY JSlojojl )0 ayymes 0 mio Sladei b ) 5y
2 Cuto il dalllandyge slasil a5 &S oy Ll Badnd gl s )8 dslllasd g0 (ECM)
ol Oolite )] clan! § oolaBl vy oS Wb a s mle Glg il
lposiy YT (133l 4y oo S JIE5 9 s atle lowd (slacd gus 5l (31 Bpce 5000 Lisa,
@ So9ps oVl il sl S slacd g (3 il 25500 () ST wile
ey o0 Yl
31 Sl Y-Y-Y
S oslizl b 1y ll 55 inio A58 5 651 elo ol Goyus e dlasl, (VWAR) o)y Sam g cy0)]
lools 1,5 anlllansjge VWES—AS 0,93 b VECM (gl slbed e Jio 5 ARDL oo
2 5o slb e o )3 ailojus (939250 5 Jiidl (ixio g &S Cul Bl Silo 38 @l
S 85 J) 3 4 S35l Gladels dor Bpas g o i )3 2l Spae S sl p Caelidl
Gy b 4 oo 455 538 46,bcSy Cale e, riasolis VECM Jae sols .ol
(e JB b by )3 oS Jbo s el Cao )3 (G55 2lad Bpan S 5 G 5 slmodygl
Sl ol i cusd & imio WF g Cato 3 (b B Bras G 58 Cole 4l
48 il Cales )3 (sunlpd Caio 53 (55l oS Bpan g G Bran (T lood gl by
D 3459 (555 5l clolas

Ioilede Geoia 9 G Sl @l 35l 4 gladlas > (VYY) Jolr 5 Slndl (S
ol g il y (655 ladihl b Kedis @ do gl b oS drwes 0 ol (I8 g olpl VYL
S oily oy ECM s e S g5l s ARDL o g (o sy (slmodls jl oslizesl | ol

1. Bernard and Oludare



Olnl oo 23w 5o (Lnd 6550 GLol » ge Jalss VAT

9 oS o 5 Sl (i uls cawl o 3590 5988 (S0 Sl (655 Lol aeoligS g
Lodin gl b jouiS IS 5y slold liue a5 00l L Lmdi ol Cand & Cod 3y Lol
gy gyl V¥ Jw U 5p slp slold bl sl al jials ao )5 V0 balyl g0

ookl b o pdew 33 (655 (gLol& oo drwgs laie b adss 0 (WWAY) o, g (53] 50
5 b5 ( (SB Lol 09,5z 10 (655 Lol piaaw (65lwdad < idgh cpl 4o Llesly )8
g oxd ploxl plas (olwg) (23 (IS0 (pizmed 9 Canio g (65)5laS (JEger ((oages Oloss
OAd e Gilpl l Sb G bt led) cwess VFYe 381 U 1y Sl (65,0 slolss
ol 3 ggabpe o 5l gl dols L oslitul gl )5dS )5 (55l Bpae (izen g (555
Do Aoy

ol G Lisu j0 30 sl gl s lais b gladllas o (WWAY) o )Ken 5 (gtos]
Jae (oolaiBle gl Jolos g (golaidl Jolse jlodlaiwl b o g lidln Sloj (g Jdo 2,59,
B850 gull 00 (peess WYOYIYAY sl Jlo b olpl cois Gisu o 1) 3o 55l o
OB G 15 53 G Lol (68 JSh 5 (oobaBlyd (liygy Jelse & cul o 5l (Sl
SaeoliS 3 ol G LiSu 0 5y Lol (03938 55)) (shely g (eud LiiS 55 (s 350
oSS [ +5 3935 g 0391 05 sl oud gblite S el 0did Dyl +=/YD g =+ /Y iy &
sl G G5 3 Gy1 b ek S5 009 023Nl S0k o8 e o5 e o] g sl 0 0

bolrl e 9 Slis 2l mlio ) iyl Lol @b (YR0) SMSI 593 9 558 Sl
o S 150l LS ] 505 et Sl 3 @l 5l eolaznl b g WE-=VWAA Sloj o3l 5
150 G o i Calow 11 g ol (b dedily 5 SeoligS )3 pya g Slivgy wlio )3 5
Sipl ol slold 1ol cuwlaes LDl cwl (S y @aodids j3 5 ol GaeolisS 4o
e (392 Ol Ol 1) ©eolisS 50 Cuad i ) G o2 9 Sl (2l plio
alo plolo cul oad ceb ol 53,5 185 W ool anja JS 5l 6551 ool aujn
Ales WS o Braan |y (6108 (5] &S atd iy SV pile 030k 4 pladl
Byuao oy &S Db i Baiod gols 05) e OLS o5, 45 5 AYOO-VYAY Jloj o5L 1o

2 93 3929 Cute Ay Cmo iS5 )3 094y 03938l 405)l g (S e dlaai b (SO Sl (55



YAD | AYAA ol ¥+ o led —piia Jlo Sl o lS olamdl wlilas ol adilad

e o Gl 295 et G e 5l 55 slabels (5 Cad Yo ime S5 50
9 50

o el wetio (i 33 (65581 Lol aiej 53 0l plosl (513 5 ()1 ke 1 ygpe b
wlie Slalllas 51,5 LtleS Cartao ity 5 lswsd (51 SO ailgs Lo o 395 e ol
5353814555 ol (S gus Cansh ¢ Algo ol 53 o plodl oy lalllas alas 53 115,500,
2 5 9 me Sl plysa (3Rl 5l s ) (SepSUl pl Cnd ccanio 150
9 ke S50l LB 3 S5e Jelge (Baiod () 3 IS o0 Pl Carino i (e Lol
AD 3935 5> Sl 4 a9 b 0,5 oo )5 duslie g andllaedyge oyl pl @lio jd )l ()38 51 s
Sly adlas ol @S wad o LSS (Jewd 551 1y lnl 3 e Slassly gl as )
)5l 5 a3l ogas & Jud slacsi ] Gpas g5 5 ol 2 )5l
E9o90 Oz Bl g 29 s 0ul8 dde Sb g (Jed 8 STl R g ag2ddpe
D9 e g il 55l

O3 Je (eSS (g, Y

sobar 5 OS)B 8V glio Jold &) camio iz il (ed 551 gL @B Buos ol
03 S 4y b puder 395 (sbigy (6Nl hgy il oolawl L VYEV-AY o Jlo (b oyl 50 (cwl
A5 algs 03 (a5 (ECM) st s S gl 5 (ARDL)

cshowd (65551 LS @b (o led Je V-

1wl ) ©ypods (ld 551 Gl 2 (eSSl 25 S

Lp—iNpT+ B1LPF +B2 LPE + B3 LV + B4 LCLR

:M)b u] ).) 45
(ral.& e Jolee aSiy u9~l~o) Cavo yisw ) Juwd sl 655l slola o, :Lp
lawe 5l 4o ,e NPT
(el Slgahs) oS Cariun yisw 3 5y (28ly Cansd o )& :LPg
(coSoyio p Jby) Canio > (dond slocd g (Aly cuad o) :LPp
(Jby 2)bke) oo i 53 (o88ly Cannd 2 039381155 o)X LV
Caiuo yiow 0 )5 (o 4 (S8 dsloyaw G iy ) :LCLR

441: JL.: u»l.wl).: bJ...Sd)..a.a Caoud uabl.w )‘ ‘L5’3]9 )Jblﬁ.n 4 L!b)..m J)J.AJ L;I)J Oed
s guw (#8ly Casd o s sl gl slold sl yuais L;)Loi Feio ol 005 03latwl VYA



Olpl Gt i 50 (e 531 GLOE 1 3e Jalse VAP

528 o pu i (A5 53 0393813051 (6 )lel st g (55,31 A0l 5 ¢5y (omdly Cuosd g o
ol yidir 9 S 5 Ve iaio oSS ) (68 lol ol 4t S (9,

bulg) (o5 Ul &S Conl ol (Sudlilon (sla by, 1505 & Coms ARDL (g, oo 30
WAl S pe 3l ] 5 AilS Hao ddye 3l L] Jae o> S gy o |y GdeolisS g ey
@ Jdo (o3l Gy izmen A8 o0 LI ()83l 5 LI glaess gl Ty 5 1,
Qo g Olpm) ©E1y 5 Saeatly § SaoelisS Lailg) 25l g 55 4 g0 ARDL g,
(Y--a
ead g Pl OO (ygm Syl Ol sl 1y 5 slagygesl Jde cess 51 3
‘hﬁi&o dULoU 9 dlﬁo U?‘)i J-v
(ADF) aitloross Jg S5 9051 5| e 3 o0litols 9o (sl pito _blols 5 blo oyt (5,
i yglad igihso blo ccg S Llis Sy b oo &8 395 1 5| S cyg0)] gults 05 oozl
P S Sl LK b cainn isu gl adllasdyge (sl psio g o dnMe i Jods o
ool dnly didny 3959 1 (Jue yho dud,d 3y dme & ol g Wload Lle 2V e 4 70 o

Ctdao iy (5 ptio (5] 9 (ADF).»‘s A Oi"}i =Y Jgus

Jol & yo Juo i T
Hgv-IAN HEgv-Jean Hgv-Jvan 3o L s
Jlois ! )‘u’):" | ot ) cf’)" 1 sl )'u’;:c | et ) cf”r‘ 1| BBy
Mgy g9 I I Hgy 9 lase e
JAVER | SPINYE | efevar | YT | RAE | SY/AWYA | /sSYe | VA LF

AW [ SWVWeess| o[eOYY | -V/AOFR®T | S/FYVY | SY/VAYY | -/2ave | V/vava LPE
RN S S 74 2014 il PV PR\ N IS VAVN 2 O YA 4 O I 71728 ST RS 7N AR B VA 7SV LPF
LSS | =XV | o/Nee A | =YY | LOADY | SVAVWA | -[OVAY | V/FVNE LV
Y ARAY- I 70 a0 INRYARS < i IR 772 72 i BRYL A0 28 ol B 70 VN S IRV /A ¢ /¥y | LCLR

sl N g 70 (g )bline pans 3 sy ddyy 3559 1 (ne yheo dndyd 0y (gline 4 Cud Sy i g % Cwdle

G225 Olawlons 1aio

ko (oo Cotosily abayly 3929 (yg051 ¥V

09oil J) o 150 3 wd (5551 Lol g5 (sl yuite e Sodorily dlayly (g 81
b eyl duslio jl L ol B = 3018 oy o dloes ool e 33,5 e3lil e =)y
3y (Suililen g gpde p due yhuo dusyd /A0 paw (3 ¥ e 9 90Vgd (> yu Jlu e

1. Pessaran and Shin
2. Banerjee, Dolado & Mestre



VAV AYaA ol ¥+ oled —piie Jlo Ol gl golail clallas ol aslilad

2 o 551 Sl LB oS0l (sl ity dosihy dlally G (e ilie 40558 9 098 o0

od (555 Lo aub yaed &

(ARDL) 5, pobast uned (55531 (SO Corasliss sligy Joto omesd £
LAYSN-AY Sloj 0)90 )0 Camivo isu 5 (Luwd (5550l (gl Lold CaoolisS by Jdo ez
(¥) Jgt> > ARDL 39, o, 40 cpiw—s)las oyges] wlelp g Microfit7 jlj8le s i eslacwl
1wl o0 431,

ARDL (1,0.1,0,0) (yigy & md (g 5551 (Lo pali ©onodliaS (gligs Joo opmosd gl Y Joua

BN to,bl e GBIy b JUETA
ofeens ARAY AL - INYEVY LF(-1)
ofeees F/AYAY < [yavyy V/E¥YTA LPE
[+0VF =Y/YIYY IR —V\FAD LPF
[4¥YY -Y/vavs WAL —+ISYAY LPF(-1)
Jeees AIVYYY NAYYW Y/vavy . LV
[£+¥Y —V/ADVa¥ [EVFEY TAMAS LCLR
eees —a/vay- SALYYVY —0/YOAA INPT
NALERY R?
<[AYARE R2
—Y/+FFA D.W
F oLl X2 5L SR
V/EE( VYY) YIVO(-/¥Y0) Siaddgd dgzg pis
<[ (- /VEY) -[OYAYY(-/VA) s S
LAY(IAS) VIVYAD(+$3) Slowy SMax 392 Jloys
VEAYY (/Y- 0) VIVINA(+/5Y) Slaanl bl

pAe) S (595 plos (585 " ulidiml (slagigel 3950 dinMe &S (5psbolon

shp (Glaen (uilly 2929 9 Slosy OMear (392 Jlo cuomo (on JSb ((Shumondgd 3929
b9y 4 hud slogspl Lol @l 250 5] Jols s (nlply S oo 40 ) aios Jao
@ (So5d oy Cond pay ddlllaodjge slayite dan (5l dre 2929 odmdlis ARDL

ol GL00lieS 10 )18 (59

1. Diagnostic Tests



Olnl oo 23w 5o (Lnd 6550 GLol » ge Jalss VAA

ARDL g, & Caruo piSu 33 (Jund (655! sLoWi ol Coosdlly cpmod F-£
~$lgd slre o drgi b Jae 53 02latlyyge (sl puiie 1Sy 4 bgsye dige (sladdSy nni g
Coxo (159 3 (hend (e g (LIS (o8l tasily Luly) ol oo« (49 G bxial 1) (oo
ablie ¢ agd L2iS ,Silo b yuite el pd sl oty I8 353 Jbo aSbouTjl Lo 13,51 s 44,
Lol @b Sresily e ol ) Jodo Dgb oo gmxe bl (ol Jowd (Lol ol

1wl ARDL o5, 4 ()l ] )0 Caio w0 Lwd (sla g5 )]

ARDL g, & Caro (85 53 (Jowd (555! Lo @b Sodosdly (e gl € g
BN to,bl VSR [ b U
L [eYY —Y/$VOF <[AYYA —Y/YOAD LPF
AN YIVOAY V183 Y/AD-4 LPE
feen £/-AVD Ninas VAN LV
ofeed Y/AFAQY <JV-0va =Y/+\-A LCLR

fees —AIY ¥ < [aFYaA —Y/aa¥) INPT

Cao 550 5 ad clags ) clols caesily e (S oS ol ol ko g8 Jods

Ceogd ) (LolS) Lol ao 13 G a8 e cpbs ol =Y/ (LPF) ] sdly consd ay s
s ol 995 o sl Lol 5 (Gl 8l) L2als o 53 /0 s ¢ liwd slog3 i (o8l
gl Bpas aeiily ablie yiis .cul She O] Sy Lol o o Jowd slagspl cuosd
2 (pRls) ilidl as ) SO Gr cunl YIAD Joles (LPE) 5 (28ly Cosd 4 Copnd Juand
Ol ol s e (LialS) uliel as VAL ) Jeud sla gl sl Lol g (8lg Cundd
g Miwd Cawo 0y ) dwdils Mg Jole o Lud sla g5yl 9 30 &5 Cunl bxe
d9> Ja.]y A_‘B)La.a d‘)’. mdl.;;’m A_‘?)J.m 5 09)'{9 u’_i)),.i.ll LS))’I )1 (Sxwo Lgl!b»'s c)ig'bcb)l.t.cd.g
Sixl Gpan p 8,80 clayio I S (LV) Camto i50 03938l 435,) S oo odlissl
WCamiao iy 039381 403l 50 (LialS) (il as )0 S aS g ysbdy cunl G sy > (ewd
Sejd dloyu Cumd o pd )l Jlisa |y ewd (55531 B pas 5 ((1al) Llidl wo 3 VY-
@ (S g Cond (5,4 3 Gl o )3 o el VN Jalee S 958 &
dyn oS Cuwl dme b cpl b o Jewd (5] Bpas 0 o YY) LialS el )8 gg40
ssbds dlopw (6y50500 bl (I 2 dloy GLYE o b g 3L 5 patlejw Wy SO



VAR JAYAA (bl ¥+ oled —piie Jlo Sl o lS olamdl wlilas ol adilad

Sloli (S5 o) adyty cYloble S50 5 5y Cod (b glacssw
P )l dne g e Cntio (A 53 (Jeud SS9
(ECM) slad musuai Juio 3554 £-£
s et 5550 g8 Joles polie ) la it cotoslisS (il oy (slys ARDL i,
G5 Lol b 4 byye (slbis puonaas Jbe S a 35l 5 welis odasily (sly |, ECM
il ) Oygods Cao (50 53

dLp = dC + ag dLPs+a, dLPg +a, dLV+as dLCLR+ ag, dLECM(—1)
Jor > Sl 5 (s lagspl Lol @b 4 byje slad ol Juo (e58 @bt

] 05 1) (0)

(ECM) s musai Juto 39150 51 Jols gl o Jou

U oy e GBIy t oL BN
AFE Y/s5v0 SIAVEY -Y\SAD d LPF
/Yy Y/04) - <IYEAN < [SEY-Y d LPE
ofeens AIVYYY -/¥0-Y Y/avy- dLv
o) —Y/ADA¥ < [AFEY AARAN d LCLR
e —\O/AYA <[4 V¥YY- —/YYOAY d ECM (-1)
R 2= .jaav F=rAv/oa D.W=y/arsy

o ys ol o i 1) ECM(-1) las mumas Jso dylp 5l Jols gols (8) Jgio

2 0593 3 dasly yiia ol phe i ko 3 5l g A8 e ol ) Wit (Oxen

Sgdn ) s puseal (o o gl g0 dn Mo oS job lon .l Cdenily dayly Cuows 4 Sy

pas 5l do)d Y dgds aS  and o b g Gl HIoye8 0 oYL (g)b bze plaw g Caunl =+ /YY

=l [ Do oo Jdad ds 0y9d 53 Caro isu 50 lwd (655l sl Lold j3 0y90 SO ol

SHI g 9 58 (Sl (WWR0) (S 5 (ol (WWAY) oo 5 o) Sllllae L 325 ]
5y el (VWA0) (o,bLs 5 salynys 5 (V10)

WL
eyt dy o Srwdlaill ) xeed SUST g Sloj gy slaodly ledlatwl b yimes opl 4o
bulg) (ECM) s momas Wgile 9 (ARDL) (xjo5 (sloaidy b muogi 595 sbigy sl Jae
e ol 04D 3)9—')’. )9S Camian yisw 53 (Juwd (sl 650l sLolds Jae cideolisS g cotenils



Olpl Cato Gise 0 (s (6551 sloles S50 Jelge

15,5 odlil (ADF) wblpuans Jgd — (S0d (905l 5l cdnly adoy 3939 9 (oble (awp yolaiods
S sl o Sl Jeolo @l 23,5 Bl (SBC) 20 3lsd slome oliol 12 g addy Jobo
CLold o dpwlxe tond iudS s [I(1)] & anpd 5l Ll e 3 39250 (sl pusio adS
Wl D200l | 5 EESh Cario JiSu 50 Sdesih )3 yuite opl &5 canl o] ko L (655
Wb Hlyesl cdgd (6551 slaJols cunsd il 31 slacusln assls wuly Hlasl Hlg o gyl
e g5k oly 11wl (Jud (g5 lold augy Copie o I8 51 el ol
.)L’>u1 Lolss Comw Copdo g LS))"‘ L_B).,.a.a 9 u.»9>45)..o d]).: ‘) [A:)Y o)..i.:‘ u.xo.\..l.; 0 u]?JL_;O
O QP (B Consd e 4 Cand lowd (65531 Lol dbolie JiuiS 4 dogi b cpimen )
slassypl g (Sl 65l ool o aisle dlaly aoeoligS g sedidy p3 a5 85 aoeis
duglio 3 (S SIl (6531 oo oo & ol ol 31 (ST 5 )bl sl gy 2351 D92 i
sl )by (o gid 33 opl oSl Al (1581 oy & Al e Lo (o (Jed slagd il L
AF gl Jlo jguiS (655] delil ) WS o b 1y Caenidy 9 SdeoligS 13 (55l Jobs 93 oyl e
ool YIAY 9 VFY oy 0 SaoligS g codosily (0 (Juwd (65 55] slolds (qol > S (VW)
@ladgs (el g) 039381555 4 Coms iday lewd slaigiyl (gly Lold amd o i oS
3 ead gla g5yl B puan imio Sladgy ]38l L s s ] olus xio glaolKy
2 bl pme denily 0 )8 ggp8 4 (SO Aoy Cumd o b o Linli8l Cnba
Oliee 40 (So3u8 bloyus 51U ol pl mluo 12T 13 oS Canl gmo )l cpl cund Iy me oolisS
22 5 Comd (pde ol o3liuld )90 (55905iST L 5 998 o odlitul Sl (59,8 sl (2P LB
eSS ) degi b amd ed Fy ogmyd YT pile (slads pyde YT il 030l ceolisS
F(-1) S8 oygd 50 hwd slasiyl Brume &S 8,5 o g5 o «loolisS ;> ARDL Juo
2 e lagipl GLolE 50 Jelge | o (Bpae wble 5,13, sl huoy (lyiea,
ol duwlxe iewd gl jiiS 9 e 390y 5 Jeols @ g bplply cuwl cas iy
(@luo olod )3 a5 20 o duogd ¢ mino aolKy 38> Julod (gl «ieolisS  chdedidy j
SOLLE) 39 plasl (LS o pumse |y (ad il (£l Cuad Sl &) b a5 i sl y5iS s &
Oned (Cuol 48)F Cjgo (o8l syl Sy mlio ST 50 8 gl e o a8 cl
Sas gialS dly gyl g g5l adye linedol clblB (Sl 8l 5B ol S Sl
slcwluw gilwedly &S Cuwl  Slol8l dles | cminn iz 1> (655 ()90 il 9 (g5
Calpw 5> 4l 05 salgs Sl coto iy 3 LalE 3 1) (5l duge Spas Cope

bl dog5 5 Gabe sladely odd pled dije 3 ol Bl 4 bl (G55 sla ol cnd (11531



VAV AYAA ol ¥ oled —piie Jlo Sl o lS olamdl wlilas ol adilad

o Mg 28 50 e laodles Sl (S &S Gl sl Jol cad a1 0B o K3 sy
Spiyaly )8 il el o 398 Il 0 ixte EY e Ced G131 4 e sl
2 ool plo sl ansly mio lidgr (0 ke 5l ol (e 20,5 (B 5 B 1L YK
Slodels (g8 cued Vgl reaals jlaina |y an a1l (5l ool cand (6 Cunln
S35l dgaie Bpae il izmed 5 20,5 ixkio slaisly o ol dige Bpas 4 e 1L (655
Y gaze o plal Cuad 55l gaaill Bl b g (ialS b ey 5 b )5 (g5 gl
235 (2B 5 (B slalil )3 alie Y gaze b culd) JB g 4 podyg)ie )5k 3 ate
oSl 5l bl 5 gl Gpan > el YTyl 1 oslital (gilodig 4 e A6

235 Cumjlame )3 Spllo 5 505



Olnl oo 23w 5o (Lnd 6550 GLol » ge Jalss Ay

&l

W5 g &5l gladel Brae s Ay (o (WWAY) Loy et 5 aily (JS Shaje o 00)]
NA=YE (Y (gl olais] cldlas dolihas Ll 4> Gixiuo

albe timio iy 555 ool Cansd 3ol gD (1¥A0) L) ccsab 5 L) ccsybdl 0l e o)
XNV (MY (golaid] clocusluw 5 el dolilad KB Ll (5550

V¥ Slleda 38 sl ol G e 9 B Sl @ 29l (11RY) e (gl 5 e Slndl (S
5 4y slasingfy dolilad 5yl Sall (0D Kabin & a2 b 0l dnug 0 o] 1B 5 o]
NAN (V)Y ¢ eolais] dewsr

o ) 5 ool Lol bl 3,90 (WWAY) 5 dexe ¢ 3l Satd g absld pols ¢ draMé ¢ ou>)
WA (¥ )V (g5l Dlatd] lelllas dolilad &l 5 (5550

(Cxwo M dw )y L)I))l Lﬁ)" dLoLQJ é—’b ) .))91);.» (\\w‘\;‘) L;LC (S0 L;cln‘ 9 d)suo ‘Ls‘é’lf")é

Sl Ol Coio sl i3y 5 55 @5l SLoli @b 3,51, (ITA8) Glos ) (3USI 555 5 00) )5 (Sl
ANO-VAD ()0 ool il 2l doliiing &35S (ol

AYE WA cla Jlo it 9 5,8 58 Ve mio solS,8 5 (65, Lel gulo» (WAY) o)l Ll 3940
o3latul b o prdaww 53 (65,5) (sLolE o drwsg® (WWAY) dzme yaaiias 5 duow c(sdon] § ledamme (53] 0
ODN=AY (W)Y o (oSl 5 (g i ydolip (slo yingss dolihas «LEAP Lo Jus |

b o Sy sl bl Cas 5w 3 G clold b ;)9Tﬁ>> (IVAD) A ¢ gyl g 1g ¢ ol i yg

85 M 3yl 383 g5 5 Gy ygel Siglae 105 COYAY Lo (63l aalijl> (WAF) g5 g

Agnolucci, P. (2009). “The Energy Demand in the British and German Industrial
Sectors: Heterogeneity and Common Factors”, Energy Economics, 31(1), 175-
187.

Bernard, O. A. & Oludare, A. (2016). “Is Energy Consumption Relevant to Industrial
Output in Nigeria?”, European Journal of Research in Social Sciences, 4(4), 1-14.

Bhattacharya, S.C. (2011). Energy Economics: Concepts, Issues, Market and
Governance, Springer, London, U.K.

Dilaver, Z. & Hunt, L.C. (2011). “Industrial Electricity Demand for Turkey: A
Structural Time Series Analysis”, Energy Economics, 33(1), 426-436.

Hu, Y.; Guo, D.; Wang, M.; Zhang, X. & Wang, S. (2015). “The Relationship between
Energy Consumption and Economic Growth: Evidence from China's Industrial
Sectors”, Energies, 8(9), 9392-9406.

Otsuka, A. (2015). “Demand for Industrial and Commercial Electricity: Evidence
from Japan”, Journal of Economic Structures, 4(9), 1-11.

Pessaran, M. H. & Shin, Y. (2009). Auto Regressive Distributed Lag Modeling
Approach to Co-integration Analysis, Department of Cambridge, England.



Applied Economics Studies, Iran (AESI) 193

Volume 8, Number 30, Summer 2019
Determinants of Fossil Energy Demand in Iran's Manufacturing Sector
Mowlaei, M.Y", Intezar, A.2

Abstract

Fossil energy is one of the most important inputs in the production process of
manufacturing enterprises. Industrial enterprises manufacture their products with
the mixture of energy and the other inputs and sell them in markets. Hence,
understanding the fossil energy demand and its determinants along with the other
policies on energy demand can play an effective role in economic decision
process. The industrial, agricultural and transportation sectors are the major
energy consumers in Iran. Energy can be divided by fossil energy (such as
kerosene, gasoline, natural gas and the other petroleum products) and non-fossil
energy (such as electricity, sun and wind energy).Nowadays, most of industrial
firms use fossil energy as well as electricity for light and production process. The
policy of each firm is also to use optimal energy in its production process. The
main purpose of this research is the study of kinds of fossil energy on demand of
manufacturing sector of Iran over the period 1982-2015. The most important
variables which affect the demand for fossil energy in the industrial enterprises
are fossil prices, electricity price, the value-added of production and the physical
capital. In Iran, the manufacturing sector is the third sector of house-made,
commercial and transportation, sectors, and the natural gas consumption is
increasing instead of oil products and electricity. The estimation technique of this
paper is Auto-Regressive Distributed Lag (ARDL). Thus, the impacts of capital
stock, the real price of electricity, and the real prices of various fossil energy in
industrial sector in short-run and long-run. The result of this research show that
fossil energy price elasticity in the long and short run is elastic in the
manufacturing sector of Iran. Thus, the price policies are effective in industrial
enterprises demand and they can lead the consumers to use the optimal energy in
the production process.

Keywords: Electricity, Fossil energy, Long and Short Elasticity, Manufacturing
Sector.
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