[ Downloaded from system.khu.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.22286454.1392.3.11.6.8 ]

Sad SIS gw sS4 pisnaxi s I (93N b

Ay J S SOl y syl 9t 98

FOHl Gaadeze TSI e Glemy T W et yh ol peue

WAV Y 2 b pde g b VR /Y0 1ol ys go b

oNS>

AU slotu YT Ll Ll cassls ol oy 1y (0 ol sz (3Ll o Ly o (a5 s 4 5
Sl s b S5 (o Sl 0k gl 5 O S it S comn Bl g ) 3 e |
Kn) 3> aa i s sn pl el S Ul 53 s 4 e slysl 5 SR dld G s s

3lr G 1 53h 5 skl (655 Jald o sdbidad 5 o SOl (slas )
oo N eslial by (b g S Je 65 (elerlolsy 055 ST gt 4 s pl o
230l b 53 b Slg s a5l 5 b (651 Rl 4 Sl e 0S5 ﬁu}i“
PRS-yt B @ Oble Sl D) s 53 s o0 LI G il .ol 0l oo 5 0
Sh) 7 G55 Sty (heed Glais5 51 51 Sl cdo s ey elozl 55 2 5 55 s s sl
Loy 2 655 B auis o3 0 RS (25 L (s L 51 ey JL VW OVFFP L 5 (6oL

By O g Sl oo (e Lo 51 s JLe Y0 V24 Jle s Jlst pl e es 53 5L
el 55 F 5 6ok 5 sy s 55 30803 (el gy JAST 4 ki il O 319

JEL:Q21, Q32, Q42, Q47.

Email: alimorad@ase.ui.ac.ir «lgaw! o&Kails slazil HLisls )

Email: kianigh@yahoo.com «lgisl o&Kils slal b sl .Y

Email: rahmankh44@yahoo.com gl o&Ksils sl skl ¥
Email:bagheri.mohammad1366@gmail.com «slgiw! ol&ils slasl i)l als 18 F


https://dor.isc.ac/dor/20.1001.1.22286454.1392.3.11.6.8
https://system.khu.ac.ir/jemr/article-1-550-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.22286454.1392.3.11.6.8 ]

VY e 1) oo (ooloatil (g jlad) e Coliioes aolilozs \YF

dio .Y
Ly Obal 53 s (8551 o3 Q0 3 Lt 5 Olgz (b e 5551 U Ao s AV 51 i bl Jls 53
3 e SSE W5 Col s g Sl g ol O e (VP BLLS o el oud ol pur
5 i Sl 5 barlys daaliss, ST ans 53 5 el laObl oL dsa ediSTes JT
Liy s 4 Ks b el 0dd ) il )3 3gm g0 ¢SS S8 Ol o, YU o 5L
0558 &8 5 gl 035 pAOLL Grmen 5 eed (551 b Sl 4 go( 0slitnl 5 (6551 O3 e
sy Rl a3l SS 4 08T b Sl el o

508 (i ) atg eslinal 5 ed Al g B jae I AL Calibes sla ST 2alS ol
S g ol Lama b 850 5 JIRY g S ok s s 5 4 Ll oY K
4 ¢l o3le 53 OT Sl eslinal (5555 5 YU Olnl 55 (63b 5 by (6551 (BLos 1) 258
2 kly ol 55 5 S b :l{}gl:éTji oslannll | 5428 (65 50 sl 51 gl Ql};@:{d)}b
5 K ()65 S el ple Sl sl Ak (6551 Rl dng e alllas oyl
Syb oo C\ﬁwtoh)’gj}b):(@r}a)’f

le Yo 5l o Lo romad g ey asly Slas s rUéj 3B slnl s cl S5 4 er
5 o3lizul s b b g0l s &7 ol aimitie JolS sba S8 5 i e IS glacl
Gl Kaly 5 ol 3651 (V) & Ol5 o @ijungutf,w@u‘;\ S8 (6415 50
Sl W b b (1) 65588 sl JalS Sl 5 58 5 i OlasT| 5 a8 (ol ks
ssien 58S 43 e b nlize S8 W5 3B () g g o3 L kit (2 ol
Gl 5 Laaiie Slilss s Cwy s lanws 5 ook Slidss 328 (F) ¢ Jstls o an (el
S el ol 3 aalllas 15505 0 )La) canbiy 2 5 S W w5 e (glaeie) 3 (5)sl
GG g s e gl Sl 5 eslitul ol Aas s OLES 5 ol 4B 8 Sy s (8551 i
Al o 25l 55 Sl bl pddbdas Gl Sl )l pe e

3y50 SleMbl 5 ST e 358 &)1 odd b alg J ST e Il G ol aalsl s
Ol gl gabasl Caliee (sla i 53 (551 LB wl g 2557 gl GUL Sidn 53 5 ol (o) eolicl
Slra b 5 by i Rl oy e Sepen 5 b ST e £l Sl 5

J}J@Aﬂ)‘ﬁ)b@))&.ﬁéus}y


https://dor.isc.ac/dor/20.1001.1.22286454.1392.3.11.6.8
https://system.khu.ac.ir/jemr/article-1-550-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.22286454.1392.3.11.6.8 ]

\Yo gy S5 CBla, i oll 0 (s glocS s sty plobazm slogiyl oS bS]

Sllan didyy ¥
53 (VWAA),dE ol ol pll 5 slas3 il ane) 5> (SLl golasl Sl Ol 55 04STL
5 adidad G551 mbe L 1 Ol Ol 55387 53 sh S Lol Ol b R
B U BY - U PR S PR PR NS
2 Sl gt A eokasl 5 (B Jedly 355 5 pas (IPAPIOLEL 2d il (0oL (555!
5 G (b Sl (ded e plp iz pdiides lag) Sl Jeily sl 0L <Ol
5 S50 B o b amlie 55 1) (Sl 58) syt o8 5,5 03 3Ll (IYAF Josl5eSs 87
S a8 i g 03 S gy 1 01l 655 g0 Slali sy B pr el sty 1) Bz (6 el o 45 4 UL
g1 (5 5S4 5 Las S L aglin 53 W5 53 (551 (Slapta

oLa 084V) s 5 " nlagy s Sl aalllan 4 O or ain) 53 0k plol Slalllan e i
Tl Al sl sn wl 55l eslinal 5 aigy J S 255 B 3 die 65 a5 b andllas pl 3 3500
et G g S Il 4 s OECD (sla, 525 (6l 5 (6551 Lol c‘)}')wd\.&(}y
aja Al S 55 ST aS das e 0L Gl al gl sl 0 gy 1 ey (5551 4
N eslial 3550 8 8 s 5587 ol Sdle 5 A sn e Sl e 05 Lai (gl 5 (6551 W5
5 G335 pan S a0 OS Gy 8551 4 b I 5 Sk eslinad l Olgr 5 5,8
S 655 ol a3 53 S 4 S aks S 5 S 5 e o sl 0L (1444)
235 Cd sl b s eliles (Bl i O3 sy (655 RS a8 5 03 el Sl
E5 SVl ol bs g sl gt (655 ol oS el Sndle ) SGs 5 ot T 53 5 b 5
Sy oA ekl Al Hs e w4 ana s s G dauly Gl G55 RS ae (Sl
b dal g 0S5 oy 05 53 e 53 K 0 Kl

G (9, F
sl 1y e 2l sl gy o oLl whia (elert 2500 38 s L (1ar)  Kukea

amaler o5 2B b sy 5e e 51 g oty Ol pl b Ay el sleml 2551 5 s

1. Chakravorty
2. Roumasset
3. Tse

4. Hoteling


https://dor.isc.ac/dor/20.1001.1.22286454.1392.3.11.6.8
https://system.khu.ac.ir/jemr/article-1-550-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.22286454.1392.3.11.6.8 ]

VY e 1) oo (ooloatil (g jlad) e Coliioes aolilozs \YS

O‘):"JMUJ..’Q&})LE:&‘4.:))}5‘54‘_gﬁfﬁ).‘vu‘J)}TCMM\.!‘)JWJ‘J}‘}OTU))"JKCM‘F{"
@>J¢l> a)jsﬁjgafum:ua:bﬁéld;g:m ey sl gty pdobl C{uﬁj_us Lb
.3).3M\jsd.,\.n'ld)\f‘_gpw;-ljléjj\jo:ﬂwemdho)‘p
&.:1:.&&0.3&545.'\.2:;,&.C,.'%)fajé.:Q‘mﬁgl..‘a-j))j\‘_;)e);_ba-w&‘_;:-\;&)}ﬁ;ﬁ
9,5 el 5 5 bk 3 pe gl el glg wuip 035 o e 3l ey s sdou (g1l
3 el iy (slaans 53 Skia 0o als o A1) Jie i U5 4 3 Lol pad 28
J).&dn :E‘vv&%ﬁaﬂ@w’a.\ﬁﬁn O‘r’\*ﬂ}‘“f*‘i’j?cw‘
&jiib-wﬁmw:ﬁ‘ﬁlj (V88V)as 5 Cawlogy ¢ 53,5 b aBbanw g Jbo | andllas ol 5o
Sl S T (Jds ol o 15 58 oo o3linal O o) (6551 ides 53 dawd slas) il sl 58 slas Sl
w‘wélﬁ&yﬂl}) C,;U )‘.@e@bﬁbgw‘ab)
-rt Ti=1dij©) -1 Wij 4
Max [} e~ (3], [77 0 D7 (0)d6 — £y Ty Pdyjin 1t 0
s L
: dij)
0 =-3%, ) ()
olasl gl iaa] (b 5 iy (65,0 @_..la)lf Wl 5 (o) 34 g0 cl;ai Bt Js 2
s o Oy b3S 5T 5 (Gt s $5slsS (JEs Ja (Cnio (ga g 5 S0l (Sl ji5)
Wl 23 gty (S ke O e cpl] o 53 (6531 e sSan SLoE w5 DTH(0) omen
— p-1y!
P;i(t) = Dj  [Xi=1 dijo)] )
o jad (5,51 WL (65,0 & (3L 5 Ay 5 Kndle S8 (i) ele et a8 T
Bl b‘)g’_{;‘)é S 90 (6393 rl> 6‘3J;|J§4;L_]u£ou¢&)>ﬁ szj‘ 6hb|)wuu (!
o3ls s 65 L dij eomen U<y :}...udndt.:-l.w: \)lfuraul}.;mafwllc.»
D pdh a8 5 D e 4 85 el ma 1ty (1) 5] SO & Lo T a0

d;j(t) = u;j q;(0) (f)

1. Modified Hotelling’s Rule
2. Efficiency Factors


https://dor.isc.ac/dor/20.1001.1.22286454.1392.3.11.6.8
https://system.khu.ac.ir/jemr/article-1-550-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.22286454.1392.3.11.6.8 ]

Y gy S5 CBla, i oll 0 (s glocS s sty plobazm slogiyl oS bS]

e Olseas 4 ol a5 56 (b mlie 0dd U 5 odd 55T, pb3 fls Qi(t)
25 Soyots gl el 5 fdS Sladspa §game Wi G e > Lpd e 85 53 uniss
D el Goles

wij = ¢; + 2 ©)

ol L;L,lu:a_g;,...sikgjjjlc;ﬁ_}iu\g ﬂi}AZiij»\M‘i(L_sjj‘)c;ﬁc‘ﬁw‘dtéjgﬁcl: ny
23 ol e JoS 53 0k o3l g 51 (6ESS 5 oan 5 Sllas slaat 3a g aama bl &
OT b5 w38 Js 035 o b (6351 5 Aoy 550 gl el ausn 8 200 0 56 adlllas o)
Ll Lp bl

Il Hsbie sy 358 oo Jom algy J 287 Al CIB 53 38 sgdmel Sloj 33 L sy Slo e
T o s 2 b il gl Sshn (Jnb 5

[ d;; _ - d;
H= Zle fOZL_l i(© D; 1(6)de — Zle Zf:l%du(t) YA (t)Z uji(.t) *)

&l sl 45,0 Ll s .ol (&Mdujjjtf‘@)yuisjﬂ cm sy u‘brf g.;bf;mli

0 =-%_, ;’“) i=1.. j=1.,] )
L) =ri4@®), i=1,..,1I \)
Pi(b) < W”*j‘“) =1, j=1,.,] @)
P(T)—% o Wy 0

5 5 58 (i) min o b5 Ol 45 LS 0 Oy el oy ST Jool by 55 &S sl b2

S il g3 s G s o (3l il (sla i 3 51 SLoE G b S (K
o b b 8L a8 5 L adsl Gl enss U3 Ol sl Gy b ) (s las S
o pan Sy piler b 5 Gl (sla i 55 1) Kdle 5 56 (b (651 O3 e ansss
ol ang by Sl e b s Bls 03 S (o e Calibee Gla i 5o 0l 5 ) 655
GE ) (651 ub Calises (sla_tdu s amalr 53y e S0ke ol r 45T ol $Sikea
(o S35 (oS 555 S e 5a (gl il 45 ¢ pemme S i (L 5 Aty 5 5 Seude
C}.NL,:,J_.&,;P\R bos S Lol 1y e (6550 idw OT b sl (Kewdle 5 36 0ci)


https://dor.isc.ac/dor/20.1001.1.22286454.1392.3.11.6.8
https://system.khu.ac.ir/jemr/article-1-550-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.22286454.1392.3.11.6.8 ]

VY e 1) oo (ooloatil (g jlad) e Coliioes aolilozs VYA

S Glos bys ) bl sl g a5 (5 e (5505118 d e s JUiST b5 Ol geas
(o 5 oy 5 5 Sl G o) (651 b Calme slajidn 3 wmslr (s 5 ad S
GLOE 5 558 00 oalital 5L 5 Ly (551 5 L a5 oL Ay 5 s ausa bl
s o (Sndle 5 58 (i) Jd slagss il

BOss sl din 5 obeS il clamdy (oS Glasite CIB o B8 Jle 5o 25250 Sla e
W 655 Sl salal Calsiee sl ides 55 551 O pmae Jald J 25T Gla skt Lipd o0 (oS
e 5 58 b bt ol Candy sla ke ol @3k 5 s 855 5 K G
A Jee gl 53 o Al plad 5l ol Jlutie Ol Job 53 13 ol 31 3 Gl L & 555 0
o 5 Il s s psba S 0n 3 S s Kl 5 5 Wl b3 sl gbeS e
Seslal b a8 Gl Jlo a5 s (@l b S 5 edie (51505 5 e bl oo 31531 Ol I sb 5o
5 (@asdE gladle sy Galel g a5 5 5Kk 5 () el Jle s s Lallsl ad g
S L LN -

_y(+gt?
y=28 W

T = IS (i 3 3l akeee (sl 53 6551 SLO g 35T sl wlllae al 53
:-L:Ajf oslatwl

E = AP%YPE! , @

LT Y (b slie Ay o Jd Jwk s 65,0 Lol Ep_g ot Jl 53 655 Lo E 0T 5 o

sl iis Com B osad Ju ys 6550 sl el S5 Cwd Pt Jle s (s 2l ud 5)

el Jy 35Uk 158 PFF YA Jl s 4l Jlo s sl Lallil W) 5 ldda )

Al e A3 0 w238 Sl Jstls Gallsl a5 s 5 o Sike Y

A e o3 0 wlaﬁa:miwbdl);ﬁﬁﬁtjf

Lol 3.8 55 15 23 L oS el (sl s bl dlie 7 ol 850y Dy g bl s W OIST b Sl F
Ol om ol 2 0931 Sl s s gy 0287 Qe gl 53 b (sl 5,31 1 0T (2 S0l bl 5 i (sl 5l 4o i
B e 4 (S5l 3 05 5 055 3 3 A3l i § o il sskd (5w £33 4T pm o 3145 l Sleap o 85 5 5 L
e ST sshta 5 aa ks £l 58 b6 s LI ol oSon ooy B p 3 5,8 IS S 5505 a5 Tl (S5 Sty Joke
gl ke OIS ler o3l b p 3 (58S s


https://dor.isc.ac/dor/20.1001.1.22286454.1392.3.11.6.8
https://system.khu.ac.ir/jemr/article-1-550-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.22286454.1392.3.11.6.8 ]

‘¥4 Aoy S Sl plnl 0 e sloc S s slody pdpnin slogi il SRl S

i 5 T el S <d=fy> 5@ =) Ll S s T
ol ey

GE ks 6551 sl ol I LOE g sama Jald i a3 5551 GLOE (b onl 53 s
Cad i oole Jeli w8 53 (s Cad 5 eag ok 5 kb 51 s Kdle
ok el (63L 5 by (6550 5 SKnde S G (L (651 Sl ol 4 Lo S a
1l 25 A kS (8 5L () sty ke 53 o3linal 5550 e 5Sas SLOE Wb p 5 i 5

E 1
b= (QHE(_l)yyﬁ)a O+

bodls Lavegs £
el ok 4 S Ly 6551 Lol 25 2057 Gl WV AYAL Sl osss oz pe DT & ax 55 L
(Lo (prsas 5 Sl (S e R a1 Ol ol gl i Lo el Hskie 4
T 5 01l e slacbu 51 (Jols (allsb a5 LT Liuld (gtiseandi G 5 550318 ¢ s Jor
Sol5s Gus S 9o bl 5 g 5,5 Solis WA Jle (6551 aslsl 5 5165 51 (51 2 Cad 5 O3 e
(U3l 4 Jby o18) a4 (s Cad 5 sl & 351 GLOE pslin cpoman 43 S 2 sl O
ol ol oslizul Eviews.7 ﬂ}é\r,? Havm s low @‘}; 3590 Jlowi 5 4 2 gl bileds s
S\ s 0157 o Matlab i3 5 55 S5 V-U,))Q‘ Seslizall 5 555 de Loyl 5 G b Jle Lo b
S b 51 s ga gzl 1 (65k 5 b 5 8 Sndle; (sl sla ol avg
E5 5 5 G S Jale oS o ) KL (184Y) ulas 5 asdllas dilen 5 Slalllas
Azen S 1o T 5 3l 5 Ay o (551 s a2l 53 59585 ha b s o3k 4k
ehods 8 8 a5 53 Ao s iy elal 35 e 5 B b Dslime sl gy el ) 5
Slasbr 5o bl Lle o (3L ol Ol b 5o b 5 A5 G551 fdd 4 im (sh sl 5o
G 30 ST S dlees ol s Al B 6551 RS 4 s eole 5 (p s e
S5F A wsr 8 B ol bsshie 8Ll Jde 4 (lel @ a e sl 53 5 Al

S g Iy EalST Ol Jsb 5o 5L 5l


https://dor.isc.ac/dor/20.1001.1.22286454.1392.3.11.6.8
https://system.khu.ac.ir/jemr/article-1-550-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.22286454.1392.3.11.6.8 ]

VY e 1) oo (ooloatil (g jlad) e Coliioes aolilozs Y

SR ke

Ol ! (solaidl Laliseo Sl pdn 58 (55 5! (SLold wlgi .).0
ol 2 Sl s glaesls Sl oslimall ol s 3,87 5 55 aeiwslasl Jgeme sla s 5,5 5 4

o Ll g o J 3 Jde 53 BLb (ola e 5oy s Ule Je sla e ST ol Hlgial 5

Ogen B 5 &5 0T oy 0o 85 5 0355 Do, 55 Y slzsl 5l Jsane F oyt slo0sejT 550

oalaial S0 ‘_gl.&}f.'.'ﬁ g_g.‘.l:'.\‘. Syse 9> &:Bb)jsé; Q}A)T)‘ a:Lé.:.»\L.}) w‘)‘.&.&b u:l{

(V) ol odaT Cis Gaios ol 5o

T S pukio B maeni P98 — (K0S g Ay 4 P U9 @S ) Jgur

i ADF Og03T oskel 7.0 gedaw 58 Sl e W (26l curoy
DH gy v.op | ble
PH v.5 \R¥s Y ble
DP 0 v.f \ ble
PP M vo¥ ‘ bl
DI APN v.op bl
P £.0 vo¥ : ble
DT .07 Y.f \ ble
PT v.ov v.f \ bl
DA FA ¥oo | ble
PA Py v.of Y ble
DE AL v | ble
PE YvY v.f bl
v f.of v.op Y ble

SR slaasl o

23 Folsh slan 4 a5 b atg iy b s bocant I3 S0 o5LT Glae, s 81 05e5T al 5o
g Ak 35 4 aleans S S03 5 Sl alie Glae, 8 3l e ST B (6513 gan pelam

Sl s S8 s 05a5T 5l eslizal b gy ol 31 Canblal e 5 555005 35 ite UL L

‘_;5:}) )‘ oslazl \; LAJ:&“A &LLA s )‘ u\:u g;.w‘ d.:.éa_? ui‘ DL ol ))}A L;L&):&la g_g.’.lf.l‘i


https://dor.isc.ac/dor/20.1001.1.22286454.1392.3.11.6.8
https://system.khu.ac.ir/jemr/article-1-550-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.22286454.1392.3.11.6.8 ]

A Aoy S Sl plnl 0 e sloc S s slody pdpnin slogi il SRl S

e 4 Olpl sabasl Gl (slajtiu 53 555 SLoE b (SUR)Lad ol sl & sl S
Z@\a&.})‘gTﬂﬁjCﬁA{)&%‘)@
LDH=-12.52-0.03*LPH+0.47*LY+0.65*LDH(-1)

-1.74) (-6 (1.9) 6.1 R? =090 DW=1.88
LDP=-17.9-0.07*LPP+0.67*LY+0.4*LDP(-1)

(-2.6)  (-1.60) (2.88)  (3.89) R? = 0.75 DW=1.5
LDI=-7.43-0.004*LPI+0.3*LY+0.59*LDI(-1)

-1.85) (~1)  (2.04) (2.98) R? = 0.93 DW=1.82
LDT=-8.54-0.002*LPT+0.33*LY+0.62*LDT(-1)

(-2.18)  (~12) (2.26) (3.4) R? = 0.98 DW=1.83
LDA=-5.63-0.11*LPA+0.34*LY+0.31*LDA(-1)

(-0.93)  (-2) (1.64)  (2.08) R? = 0.34 DW=1.93
LDE=-8.47-0.002*LPE+0.31*LY+0.73*LDE(-1)

-1.74)  (-2) (1.80)  (4.99) RZ = 0.98 DW=2 o)

bt 5> 65, L 2,8 34 LDE; LDA (LDT (LDI LDP LDH T s
LPALPT (LPL LPP (LPH 5 Coul G 5 5 (5 555LES ¢ Jiis o cirins ¢ g0 305 3 6ol ¢SOl
s alsl W LY 5 bt (slajton 53 (550 Sub (5515 5 b 02,80 5 54 LPE
#2058 < 54 IDE(-1); LDA(-1) LDT(-1) LDI(-1) LDP(-1) LDH(-1) iopar .43k o
0053 S b B g5 S350 s e (i grge 5 6T (S sla i s 6551 Lol
el 5 05 6k (Sla b Glate 0k 35T a1 050l 03 55 gn e Do o575 5b0ker il o0 4B
Al o lotae ol s

Cakies (b it 53 Odedils 5 ool oS (gkaT )5 5 ad (Sla 2iS okl 5,57 ol Sl eslizall
(g ) el 03 5 dloes O 5l (g30l

23 S5 b 03 23S o 31 S8 (551 ST slols SVslas Sl odeT oy e (slgiiaS”
Uit a3 S G s St s e Sledie 53 LEAS ol als (galam) Caliies (sla iy
WV ATA Sle 03k 5o (6551 Lol (o leT glaesls 6l & i ol (655128 5 oapos o SO
5 03551 Condy ly od (Sl B 6 ol oy ol s Sl 0351 S, ) s i
23125 20 3 (Gl b acad)ad (hIHl Gl gl sl Ol S e o3l ¢l

A slols ot 3587 5 Ol Jos 53 5 358 0313 ;i Sl 55 (6551 o pmn polie O geaty]


https://dor.isc.ac/dor/20.1001.1.22286454.1392.3.11.6.8
https://system.khu.ac.ir/jemr/article-1-550-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.22286454.1392.3.11.6.8 ]

VY e 1) oo (ooloatil (g jlad) e Coliioes aolilozs Y

f'f‘)jJAL}J—«?}SANL‘_SJBJw)bde):JZaL{LQ‘faMTQJJ@b)}JM‘):-U&@.AL»
23 855 Ld Do RIS o o3ls Lehdn ple a4 Lo 25 0l 53 551 O pas 6 20 )
Gl Sl OG5 Lptide ol G5 Hltle 4 a5 b b Sl 0l o e Ciies (glgidu
sl anill Sl 4 ool aSTTs Lole (65 5l 5 g
G9! BLolw Dol § Dwoligs” (ST s 9 Jwd is™ .Y Joua
Ol oladl Laliswe by i 50

Gwlod 5T Aed AT uelos AT aed i s
Soeoidy Ooends Ooeolisr  Oueslis? o
vy —roA PV —ay S
1) - X Y P PR
CFA SN X —an¥ oo
+ AP —v0d LYY —eny Jaig _fo>
L4 —N0 L YF —eN Si9les
1) BN Y . 8y

R

w5 9 S gl il 4 3 &lg5 Y0

Cd | el 4 8 il 5 3530 p sk (\)'Y Q\:«)&LI))L»T@G»J;MAC.,\; Hs 4 ol aalllas s
A;m@uw,euwu(\m«)ém}émb;6;@'&\;@14&}@@56,
S Sl oslizal b bl 55 o o3lizal ot 35573 (WWAS) 1 g 5 03136855 o g 457 58 1 ezl
ewdej ol ptal 4 5a mb YA Jlo (5550 anli3l 5 03 SKewdle 3 5 gl nnal 4y a5 o
03 e

5 an g glaay ja (Ol glaay ja S 25 4w ) S8 W 5 4y 58 (IFAM)Getee 5 (Skases
5 ol G glaayss Jold OLS| 45e s pe gluaib Wy Slles laay
X e JS 51 LS| 4 g 5 03 SLST Slealr i 5 5 Ol o1k 5 ClaS]
W5 o 5l il 5 03 Sl 5 6 MK 5 oo slaaja Lol (V) anw s slaat 2 .
it Qo)

ye = 0.046Qy, Ov)


https://dor.isc.ac/dor/20.1001.1.22286454.1392.3.11.6.8
https://system.khu.ac.ir/jemr/article-1-550-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.22286454.1392.3.11.6.8 ]

Y Aoy S Sl plnl 0 e sloc S s slody pdpnin slogi il SRl S

L5 pie slaay o ple s Sl 658 ol Joli by o opl Jols A 5 (V) Slles slae 5
il ) Doy gt OT (A p 5l

V, = 0.7714Qo; %233 (o)

T 8 i (SlasT 5o gl p Y WLl & o Sl o) Cpods A 5 IS sloas o
HG vy

C; = 1.2(0.46Qo; + 0.7714Qo; *-2423) (\F)

3557 58 glpaal auim mb Olsea 1y 5 b O¥A) SLe 5 031365 55 S5 larllas o

2 Lles god
TC, = 63Qg, — 0.0025Qg,% + 5.44 + 10718Qg,> (1)
ST il el b3 5 015 55 QGr 5 b S8 My JS 4358 TC (G a5
gl 5 Wb sl adlllan 53 ol o 3388 1 iy o 53 al e 03 hsline SOl ke
1055 35T p g 53 b 4 5 S dlé
TC, = 8.9Qc, — 4.99 * 10°6Qc,% + 8.74 » 10713Qc,® (%)
ST o) ool Kendle; Wy Ol 55 QCp 5 Kewdle; Wy JS 4y ja TCVL oyl 5o

WLl o y38Y o 53 sl b 03 hslae LSS (ke

Jow sy Y Yo
el e sl AT o Gy VL (S Lo w58 5 SLles 4458 mer I T 4z s
Sl @A 55 53 odaT g5 Gy a3 5 3L 5 Ay gt (5551 5 0T 35m 50 G bk 438 5 655
wdby Fre Gty 5 S e S o s ) Lol s la i 4 B JUis!
4 oS Sl Celucly AS S 63l Uy VY vl (6550 hds ausm 5 Celaly S oS sl
ol (Ugsks by ssbke V000 Jslee)csle Sl S G 63 by YA+ o Klke 54
Al o Sy ST 0SS Gl 4 LY MY OLSS [ sba 65l 5 58 slael s 5 53 B bl

Y Olghonl (glaibae 5y &S ,8) Cl Jsl s b 3 ke, 58 YV8 Usles &S


https://dor.isc.ac/dor/20.1001.1.22286454.1392.3.11.6.8
https://system.khu.ac.ir/jemr/article-1-550-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.22286454.1392.3.11.6.8 ]

VY e 1) oo (ooloatil (g jlad) e Coliioes aolilozs \F

il ay Y Yo

5 adls 1, CO2 Slgr 5 Loys V0 Oyl Y erV Jlu s Jeolejle Sl anw s 51 b
U ot Glaay 32 05,5 5,505 b Golows ol 53 Tl 0351 0 S AwSTI65 (GoIST Jizin (poas o
o p el by sl 2alS Ol (Ol sl (solaml Calibes (sla jidw 53 dawd (slacs 5l O3 ez
el oss 5

ol la i 5 (Sadle 5 B E) oo St s (6551 5 pmn Jslas il ) it
sheod S35 3 pan S 03 o b el HLE) ST Re e 3 558t J 95 e
S5 wu5n el 458 53 (S USI ke 5 b AT o Cows a0 (MU i) o 875181 g 2 5
Sl 5 S laml aun AT o Cans & ST 85 5 hd SACS g (3 e 1 S slaz
Coad a1 eslizull 45T (WWAQ (3587 (65 50 aaljl o5 s JLyAv v e s OFAY Jl s o ST o5 A

il o3 & s WA Lo 53 U, Freee o

o S Cw po X J9ur
(25 o1 J936) cp  SLl o o CSgw £
or. . b €
\‘\bw &6@@))3"‘}}@
YOA: K Ji& 5

IPCC:ist

P TRV RUSY] PV- 20 (g V-]

(Fsutr)-y3,5 il IFA)DI1 (65 50 aab315 51 3o l 53 03zl 3550 ik gl

Jd alpe £ S0

Sbgunhigs S J&) * = S
Y oY x4 %4 S
T oY 5 N4 095 § BSobw
Y oY %4 V5 KIS
Y Y 5 N4 Jaig fo>
Y oY ¥4 8 Sl
Y .Y B n'% <YV &

Ol 55 aslijl 5 o


https://dor.isc.ac/dor/20.1001.1.22286454.1392.3.11.6.8
https://system.khu.ac.ir/jemr/article-1-550-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.22286454.1392.3.11.6.8 ]

o gy S5 CBla, i oll 0 (s glocS s sty plobazm slogiyl oS bS]

st (Sldgy sl 50 (Jud SIS I Sl 4 9 SIS (R Ol F0

35 Edle S8 (L) O e gy polie S e ok g s Sk 1 eslizall
S0l (b (G 5 5058 (s fam (o (o goe 5 (6ol ((Sob) ilibn (sla i 3 (3l
3 oki gy Caliien (gla gyl 530l 5 ey (651 Sl Ol Gib ol Sl el ST
O Y

R b 55 AT Ay 5a 038 Sl 8 8 L s e O G 18l (S92 5l
WJlo ¥ Sl (655587 b (Il YV Sl S8 5 o iow odle YO Sl dn ()l 5 (oases i
S Glols Wl Wl de Caio 2w 5 Jl B Sl de Sl tde oIl ¥0 51 dn G idw
Sl Gl e V JSCh ol il g JUaSH Sl 5 s Sl a4y b sl
s SRl TR Sl o5l 5o ol 5 b 5 a5l

(S sl i 53 Kdl 5 8 (b ot b 55 GLOE §geme q S5 al )
Iyl gyl bl s aSasl oo (U5l o )G 5 JB9 Jom ¢65,50laS clato o085 (Sl
sb g ey Slass Sl s e solatl Caliie Gl idn aon 53 heed (51 O 20 3 Il VY

b O o Kol

VEe . . . . . . . . :

. 1 L L 1 1 L L

AMACEERL CEEERL ARTER] 4 DR L 4 ONERL 4 CENNAL (*DEENAL S ANNNRL AXNNRL 7NN L A X

J91 S99 bw 33 95 GBSyl (S Tl I UKD
(3L § b ygs (51 o 4y 3 Sl O )

i st e

Gl CGakia gla e 53 (5l 5 byt 5 Sl G (i3 o e e 4 by s Sl ol 03 e 3 @)

5 a5l s OB i 55 b Jolad o) g 53 Sl 0k


https://dor.isc.ac/dor/20.1001.1.22286454.1392.3.11.6.8
https://system.khu.ac.ir/jemr/article-1-550-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.22286454.1392.3.11.6.8 ]

VY e 1) oo (ooloatil (g jlad) e Coliioes aolilozs Yo

ot edloes a3 0k 5 A 55 Jd aue e Ve RS 58 L iped (S92 sl

i Wl Y9 5l (6555LaST i odlo YV 51y &5 Ja 25w el YA Sl e (55l 5 (g0 50
ad a3 5 Il Il OF 1w Cmtes idw 5 JLa YT 51w Sl 2w oIl ¥ ldm G
SLoli K5 Jlo OF (o3 sarslin 53 ool ol 1 3,8 o0 Spp 5l 5 Ly 655 S

D PINW. Jrs éhéjjlwQJL&SI))_,.ZLSAJLA6;@5\@1:5'.:&5[»;}:.5HMJ:613..§65J3‘

‘, T
. [——a]]
Avs )
Vo =
PR B
O o]
oo )
Yo )
Yoo B
Voo ]
Y. VFeo VFY . \FY. VY. \FYF. \FO.

P90 S lw 13 ¢ BB Dl .V IS
(Jlo 03 b 53 3 3 b ygo (&3 51 ook 43 G )3 1+ sl

ENTHPINEIE

O edle es a3l 5 Ady B (G551 S wr e Y RS 58 L ipgw (S92 e

i ol YAl ey (6555187 e Yo Sl B e i ol VA 1 ey (65l 5 ga g0

(ot (S s 5 IS Il ¥ 3l Cants 5 5 Il YO 51y (SOl e ol Y ey G

Lol Sos dlo ¥ripsm sl (25 b nlply 2,8 0 S sl 5 Ay (6551 S

3 g ey 5 S Al o WS 5 558 o0 i (3laBl Calibee Sla 20w aen 55 (e (5

(Vﬁ).:;@ Q)}w


https://dor.isc.ac/dor/20.1001.1.22286454.1392.3.11.6.8
https://system.khu.ac.ir/jemr/article-1-550-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.22286454.1392.3.11.6.8 ]

Wy gy S5 CBla, i oll 0 (s glocS s sty plobazm slogiyl oS bS]

Voo g
Avs -
I i
[N 4
Yoo A

\¥a. \VFeo Py \FY. A VFF \Fo

P Sgobw 38 9 SBGSS I (G Tk TS
(JWo o5 g 35 5L g b yed- (S35 o 4z 3 Sy e pals)

s el e
dr JEg Jam A (LY Sl (ol 5 (o ge el ol 25 Lipoler S obu
sl Y Slan Sl e ol Yo Sl de G idu e VA 31 dm 5,55l s ol V8 )
3,8 o Sygo 3l 5 Ly 65 e 4 s glagg il 31 Ut Jle Yo Sl de s i
Lol s Jla Yo edlaos 2 53 5k 5 ddy s (65500 ook 5 o y3 00 2alS (5 3L ol il

DY PINW. e éhéjjlwQJL&SI));&GAJLA6>La:$|qlﬁuéhJ@MJ:&.ééjJﬂ

. =
(?‘_}gﬁ)éxfw Sl
Yo T
Voo i
Ao i
S B
for i
Yoo 2
4. VFo VFY VFY A VPP VFo

Poler Sl 05 9 SBGSHI (Tl £ JSe
(JWo 05 2 50 3L 9 ddiyg3 (S5 51 Jund 4 3 G030+ fals)

i st e


https://dor.isc.ac/dor/20.1001.1.22286454.1392.3.11.6.8
https://system.khu.ac.ir/jemr/article-1-550-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.22286454.1392.3.11.6.8 ]

VY e 1) oo (ooloatil (g jlad) e Coliioes aolilozs YA

Joe 5o 0SS I Hlasl § (AL edd slml slazarl oy 055 2505 b teomly (S bw
4 s ga DL gl B oy Ay g (55 1l Gl e 5 ol ol U3l OT U
U’:‘AKV"""L (5}:’.)"‘""’ DL ARARNATCRETRV 4 d)‘ ‘_gﬁ)\...w B Y VVEFE++ A )‘ ‘EGL«.'.}-‘ alé) é‘)\.& Qb:.a

’J:fg_;"" R o gsiji'll" e 3 (S RS Ll "b\'lg_;"

S 5 4oxas
b Sl S sbra 5 sl Kl (K8 e IS Jae oK (b L sl ol o
b e Gl i 5o 6ol 5 G ST O e g S s 0 UL B AL e
2303k kB (G5 R A ek ple 5 s 50 (SIS L s S e Iy Rl ST sladle
ey 5 55 ks 5 IS 53,8 e g 3L 5 s lad S Sl 1 F5P L
Ao AT VF A Jl & VPPF Jl 51 o Kl Sde Jlees a5 doys B0 B Slsb s

Bl ASTE 500 Ll 5 5l ge il opl s

Eovo 53 pdididnd 5 on SSl Sl g1l L seh sl p3Y 85 sl sl e Aty 28
5iS slzsl

5 Sl sl Pl ssim Jeed Gl B Sl whe 7 al 51 Olobl J e
Bl dal g 3 5L 5y se L0 53 a8 slaBl ys e

tr 5 0T 4 b 6551 505m 53 6 RenT 43 45 ol () g 06331 (SVT 22l ¢ 550
ool bl et 6K b Sl s Sl Cmler 53 250

Sl r 98 Ll 5 5,8 o 15 03 pm 5Ll 3 oS b L SE (S Juls (6350 401y )
ot 5 el fluy  smio sladi ¢ sldsy slacaY ( Sl blas daolestle 53 6550 U s
LlS (6 i Ol 4y a3 (5551 3 e

o Olanas Sl eslial 4 & s odomy BT (3L 5 (S8, 5 (5551 slas ) (S5 5S5
UL 5 ar g G o b 515 0T 4 Lo (5555 ratbue (AW L Ol on ol 4Bl S
Sl il 5l

3 gdowa J:b 4 .Sl 034 5 95 J;L.wa J@ sy 65)3}*§: oS 540 uféhu:Js Ol ! APY

W o S b 3l il 5 ot Lo ¢ 5000 Dl b plin O plas OISl 5 Jeud a5 5 03


https://dor.isc.ac/dor/20.1001.1.22286454.1392.3.11.6.8
https://system.khu.ac.ir/jemr/article-1-550-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.22286454.1392.3.11.6.8 ]

4 Aoy S Sl plnl 0 e sloc S s slody pdpnin slogi il SRl S

Olsioar 035 oS 3505 Glra 5 bl (3L 5 Gy ) s amn g G 4 5 S elind
s e s (5 ST eliS pslo

oy aam g L) osdh e s (psee s JBsJe o 50 G35 Gl 4 S 08 0 Sleiy

o3l b Lo lasS 5SS a4 3L i ol 5o b (6551 Lo by 5 JEs e lus 3L

Al 5 Sl A b S (heed g 5 e

a>h g @l
SHLasl 10l (J 5 4 3l piuibl @bo Slabl 53 Cwud 4 g3 VTV )doms (0L e

O, o &ils
dgd ol 0l (B S o e dax i (ool Siluding (OYAY) fiee o) 1K ol

ol ccs il SOyl 53 B a3 Wb s YA S5 ST e 5 s wsl3e8 55
PO oo Y, YY

S 08 (A O3k B 5 S SU el dex i gy Sbne Jgof (IYAVUIT (Sl
e Wblbadte oKl

Gty g o8 5 5 galasl bl (OYAY Vo3l 368 55 whn 5 (ko 5 ke Olamm 5 (G 5 55
NPV (oo FF o jled coin Sl (Ol (3l slo pta s aolidas 0 ) 5

slatay gy aslilas O ) 55 655 Lol ¢Salys Jdow 5 Lo (o801 VWAP)E 058 ¢ g
APV 2 i35 0 sled oz Il ¢3!

e ST 01 a3 7 9 By gy 1 ool s Sladl ((\WA4) e (5 s

GSaly 100 p) 53 ol s 55 el 5 (B Jeily 3557 2 (VAP 35b5 OLsL s
OFXD oo Vol o6 )l slas] Slallls aolihias (s 5 (6551 b ann s ()

SlHLasl (o S8l 53 EVIEWS 3557 (VYAF) (6 )l 5 pm |25 5 bl el ¢ ades o
2solaml ) gal 0dSiing sy

o)l o Il csalatil (sla tas 01l 1y olomml B35 55 e COFAIOL 68 ¢ e

NOFNYD o s


https://dor.isc.ac/dor/20.1001.1.22286454.1392.3.11.6.8
https://system.khu.ac.ir/jemr/article-1-550-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.22286454.1392.3.11.6.8 ]

VY e 1) oo (ooloatil (g jlad) e Coliioes aolilozs \Fe

Ol slamdl 55 o S AnSTIs HLisl 5 gn ol s s OYADLET asede 5 Lo jiases 5 53 Jmile)
DO YN oY Fo et coin Jlu cogf i 3t lalllon aolilas

L Ji.u Ol (63550 anlllae )OI 51 53 C& Uy Sbag (YA Guatne 0 00 9 ) 50 (G
YPO YT potp g o5l con3 Jlw cg3bati] aolitin gty (o W 5y ASTG

S s poanl s 5. (65 5l sal Cislas AYAA Jlo (65 51 aelijl 5 c(VFAA) 5 0 oyl
Chakravorty.U (2001) “Endogenous Substitution of Energy Resources:Theory and

Application to the Indian Energy Sector”," in M. Toman et al., eds., India
and Global Climate Change: Perspectives on Economics and Policy from
a Developing Country, Washington, D.C.: RFF Press, pp138.

Chakravorty. U, Magné.B, Moreaux. M. (2003) “From Coal to Clean Energy:
Hotelling with a Limit on the Stock of Externalities”. IDEI Working Paper n. 229 .

Chakravorty. U,Krulce. D.L. (Nov., 1994). “Heterogeneous Demand and Order of
Resource Extraction . Econometrica”, Vol. 62, No. 6, pp. 1445-1452

Chakravorty.U , Moreaux.M, Tidball. M.( May 2008). “Ordering the Extraction of
Polluting Nonrenewable Resources”.American Economic Review. Vol. 98, No. 3,
pp. 1128-1144

Chakravorty.U, Roumasset.J, Tse.K(December 1997). “Endogenous Substitution

among Energy Resources and Global Warming”,Journal of Political Economy, Vol.
105, No. 6, pp. 1201-1234

Chakravorty.U, Tse.K.P.(1999). “Transition from Fossil Fuels to Renewable
Energy: Evidence from a Dynamic Simulation Model with Endogenous Resources
Substitution”. Indian Journal of Quantitative Economics14(1)

Hoteling, h.(1973). “The Economics of Exhaustible Resources”.Journal of
political Economy, pp.137-175.

Nordhaus, William D. ‘“The Allocation of Energy Resources.”” Brookings
Papers.Econ. Activity, no. 3.

Roumasset.J, Christopher Wada.C. (JUNE 2011). “Ordering the Extraction of
Renewable Resources: Hotelling, Herfindahl, and Groundwater (431) Association of
Environmental and Resource Economists”. Inaugural Summer Conference 9-10,
Seattle

http://www.eia.doe.gov

http://www.iea.com

http://www.suna.org.ir

http://www.bp.com



https://dor.isc.ac/dor/20.1001.1.22286454.1392.3.11.6.8
https://system.khu.ac.ir/jemr/article-1-550-fa.html
http://www.tcpdf.org

