Ol 6550 slal anliin g5y
£\-AA Ql?;a..p AR )L@.g AA o)Lo.fL ‘r.>=~> JL««
30 Ol 6ww@§gmra)51ﬁ9d}g5wwww
N i
T oy K ol g e 450 0Lyl Olam
WABNY/TY 1 20 sl AWRO/ VY sl b

R LS

Ll eds S0 S adlrdad anwg 5 by Corgo ol il 53 2o Sij 53 Wgyn e 58l ol
251y 0l Lolse 5 O ie  paind oslital o guate 4l blog ool 3 oslitel OAs 8 aan
S 5 oM a4 ool ol 3 S on it oS 5,57 b 4 e jlases 5 slatil (Sl sla
G e e Sy ple st 308 e fles ool JBs e 53 @5 Gl el 5 e
e 9 0k glulis O me aias |0 il g 41875500 b o eV Il 55 J& s o 55 o past
234 Sl Ll e 5 (S Lo ot 5 ot 555 5 I 0T 3 g
)"a:L&S.A‘\{‘AI{‘)Jdu.AJ‘)).Jﬁfdﬁﬂﬁoﬂ.&;ﬂ‘))}A@ﬁ.&ﬁ)d}@‘ﬁ.«&@&)w
4{‘54&(’\?,;.@\0.\;;;\;;,1;;;J}ggfmﬁ,tf;u&5\#,,;;”)15,;@;;@3;)\;,&
b e a1y 2S duslous 4 Jbe Hlael aT 1 e 5 ol w s ediigjluand e et s
o3 gl (WL Olog Vevv pin Cud &S (dald 53) ol Ol @l Wols  med 2iS &
ol duwlous [5EST oI) Ll adaT Cina =+ VYA 5=+ /4AY 5 5 4 Ol Sdedil 5 Soeoli S
oS 6 Ol (gl p IS Sladns s odd awles 22S 4 o lin ol s OlLgs Okl (gl
JEs e 456 05 SV SIS T & o 5 Cd 035 ol 4 b OT e 57 2
Ll O, s

bt (i 2l st 5 GO e (S (s LB (i a3 (IS (las 5l

C63, E27, P18, 018, L19: JEL sxuaib

(Jgimo 00ian g8) oyl 5 oBiils (28 (slooaSlisls oy aalio cwaige 0aSidls )| owlils 57 )
Email: r.zareyanmk@gmail.com
Ol ol ¢ 8 (slaoaSiils oy cmliio cwdige 0aSiils gole Cio gac ¢ JLiile ¥
Email: hshakouri@ut.ac.ir


mailto:r.zareyanmk@gmail.com
www.SID.ir

W0 Ller A o5l oty o Oyl (5351 sl aalizags, Y

dadie —\

Cmasl pioman 5 Olgr 5 &lassls 53 S5 50 el 02 Oyl oips B 5 oSlray s
5S35 O pman U A5 AT 3 5o wlis (e o ke 65 50,5 5 50h e
a5 3Ll o e 3 (SSS (Bb 51 OTAY odall) Sl Jls 5 (slo s Coanl
Sl el YY) (S lasee dm 53 il G jlaes 1 bl &5 0 L
5 ) Sl Ly S OT ol a8 il odld i 5 (Il Ol s (5,5 0101
4S ol b 31 S ot VT 5 1l sla 38 Lasl Ol (Y1 08¢ ol en
dxy 53 (ol Ol i 51 5 358 oo (68 o511 OT ool 1 Ty S
Sl Ol (Y00} oz o sladl 0l )l3) 558 oo 15 osliial 55 go Sy S aen
sl 5 5i8 6 o 53 sla Jral O e by asis LS| 1ol (sla 580
s S esde il 5 O s Ol Ln sl (] o S e e
Sls eolasl la e 5 g 85 B HUT OTICad 5 0 5o O3 s O jas (Cns jlaes
5 el 1531 e Dle g Cad R 31 eyl gl B o gast )5 roren
oo 3 2US AYAF DL 5 3LT M) 558 0 ) 5 Sl Bl 4 e ( S
OFY 0L 5 o Coms YT il S

iy S LT Gla 5158 a4 s L saS Tl 53 (i B pen Ly
A3 o Olis (WWAY Ol 1 s slaos sl 3 Sidw o oS ,8) Ol 2 slaes 5T 5
4 35 o s e 1l 53 3 Cad o LSS Rl L g Ll b e 0y B L
(Gl o5 Cad 2l 31 Ol s @ dtasl 9 45) ol Ole e 31 g Ll AS7 o 2alS

¥ . s (.r N L N . »
&ub)j})bﬂé‘dw&\ﬁ‘%&jfﬂdﬁdjmjowr@ WK)L&)

1 Esty, Levy, Srebotnjak, & Sherbinin
2 United Nations. Dept. of Economic.
3 Feedbacks


www.SID.ir

Y v 3 23R SLOE catias fulood
i e 4S8 ) s3> Ll )55 fl e b on (RPN nl gt 4 e S
O e (Cad ool 1 Ol s 40 dw) Sile S5 I8 51 e oy 5 BT (ST Iy il 58l
S e ) o ol ad (OT Sl 5 0l (S e 4y 8Bl Zacd S
oo e 253 )55 Ly K ialon (o B Lyl s T 55 STl 5 ks a8
b RPN e ol 5 il EalS deT)s 4 5 Cond
‘J\JJ‘J.‘;u))b‘)éd‘}:@\)akdﬂ)‘ukaﬁL;))ﬁ)‘i?;‘éu‘}ﬂbkslfj‘}bﬂf
55 CodS g b e Sl 5 O3 me 5 5 (555 4 by n Il 4t
Dy gmoin b o 5Y L a5 LI 13 g cploj o ) &5l O e o1
Lol 4 by jo o5 O pae Ko Jool Jele . dilons Bladisled e 53 1305,
o e Ol oo 5 0’3 e e 5 (535 p il o) 1 il 0 o 5 (65108 23
33 STl sl o )8 55l nl olulis s allis nl Lol ASTE oS ol 51 3
bt gl a8 55 o Lany il gladile oy s Co pae e (5,8 IS
s bl la gy Slestial et Lol 1 op 5 Coed 1 g5ladds 5 383
ST S e ECSE aly Jie Sla ke 4 B o | ba e o sl
= 9 K o s ) s g datl g (Ol ol 5 &S Sl st e ST
Sheslanwl s adlae sl 55 g, 0pl5 o0 3 g2 g (g1 b gs LLS I it (gla pize 5o
DM aglio JLsby 4 yomte &S gl 555k 5 Lo e (S3ludile & (oatonw 5,S5 3,
3y s g o(Ten o zl) 338 o 3y Cad 4B s O3 s

4 e Ol 3> S o &S Sl o 250l e Sy g pds dlas ol Hll

remalaml 5 LT Lol 3l U Glidos 5 catmw Gl fulowd b Oliiios ¢SS

el 00 oS pgd d‘;l)b 5 as 37 ).n‘ )...]a.\\
2 Sterman


www.SID.ir

W0 ler A ol ety dlo Oyl (5,31 sLasl alita gy SF

23 5 Lapin 2 513 s ool A3 (R0 5 ) e R 03 Sl 0dd (o)
5 e e GOHS F1IE s5 0dian 0L I plne ol g0 oty i
r:_a.aM)scu,guop6,;\,",b,\),rmu;@,a..utouw\sow‘oTow
Wl 43 8 13 et 3550 o SLOWE (8 ST o2k i 3 oL
Ll ok &) Ea gl 5 e i )3

s Olllas 6594 Y

Lla i) 6%@))3\{&}«&}& Solosl s a)f;,),p Sladsy Cad pl 53
el g4 52 35 g0 ¢ minsliamdl 5 LT Gl l5l b b iy Y5 et sla Julod
S ol

(s s Jelow b L g5 VY

eSS 0T 534S (b ods syl (Yoo +) ozl dow &y Jo 4l cadds 51 S
0313 )| et g fom 53 3 4 g (Sladll o)y Cota b1y Joles e Sl su
Sl ol 555 5 ol Sl s 0l (2G5 e 4 b o sl 555 ol
ﬁ;h):w.mﬂwaldbwd,?ﬁndq}l()-fw;&k;ﬁ
3 Solns et o3l Je G b gt ladte 3 5 5 Ooa b ST
o OTGLAE 5 o i Cond il 1 31T b ¢ ol 35555 5L 3l o3lizl gy
ol 0k

o) ol e 5 I el gl gy e S L (VA il e 5 0155 3
el 4zl 5 O ol o gladla j5 g3 55 A 5 Ol e gy 1 (b €150 &

°4—11TJ>C>‘;-1U)>}->"WW§-’JJJf}bﬁdj‘x‘r&?dbd‘}‘w

1 Forouzan & Mirassadallahi
2 System Dynamics (SD)


www.SID.ir

£0 e 9 PR SLOW ot Judow
53 Caltiee s 351l oy (5l 1y ko (Y00 A) 0, 8a 5 LS s ol 031 1)
w8 s Lol glasy 55l 31300 93 el 0305 S, O g5 eb s oo idu
5 Sty i o a8 S 5,55 50 (V) iglany g5 5L Juls Guiss pl 5 okds
sosler anmg 5 sl 5 6ol o a8 S8 5, 5 50(Y) (5 o 5 &SI 5
3305 (VU Sl ite 31w a1 b andllas ol 53 0dd 151 Jde .ol g 30l 55
Sl (Yoo0) ol e 2ma g SSU T 0T 5o 45 8 i 3 slas, 5L Ll
A ol &l Gl 3 5L
St Sl (ST 5 st s Ja o L) s 4 (1) TOLSs 5 0
J_B):J_});ouw)jc;l.ﬁ.:bd):Swtlmdb)};j\{d;r@.a.@\c}bﬁ
2l ol (s s an (L2055 a5 SSBI 0N ey LS| Jals ot 5 S
JEs oz ol 2 g5 5355 DL b5 43 5 0l oser B3 Jor id G
5}\.&...»\)_3::.,\_3wjfj_]éjjaL;u:)‘,ﬁ-jl{jiRﬁ.g;_.s\asjjcﬁ).\_?u_,a;'ui
Sl asdlle sl 3 ool €38 1 Benlizul 5y g0 dlie sl (g5ledie 53 (Y+0)) 0K an
S i OLo 4S5 0l n sl 55 Ja (gls it (555 p Comaz 9 S Cuad
J3 e 53 5 s D e Bl 5 o 5 5 e 53 g LS cgpn g8 5 i
g et i (6558 05U o ol GLalaSs 1 SC adl .l odd g
Ll Joes 94 25 53 (0 gas
L YA (S (6,55 el Comt] Sl 0T )y € ator Sl [S5s J
G e 6D g Cnd R LT (e 2 4y W (ol g gy 51 o3litd

Oﬁ‘@;‘j‘)‘u\jﬁu&}{Wﬁ‘}é‘é‘ﬁJ‘.}Qw&).@“ﬁﬁ-‘bﬁgo"-j“f:UC)):

1 Vakili, Isaai, & Barsari
2 Hee, Kyoung, & Hong
3 Stefano, Baldoni, Falsini, & Taibi


www.SID.ir

W48 Jle A ol ooy Jlo <Ol ) (6551 sladl anliany 3, 55
Jlasl &3 5 uST (5 03,05 Cumem ) 0L 2ol 3l o, LESS 5 (ampol 5,50 55 95
B 53 pde (53 5 kel o gllan Lyl 53 (5lSs I3 Sl oy
JJAGYLWQLA)'QT).sé\SLsM)J\'(}\M&\P\deﬁ)\f.ﬁbdﬂj‘
Wbl dal g (i o Jlesl 4 g
G () dmsler AaT 53087 HLeB 4 68T st 5887 ) Lyl (sdiedits 51 J3
3‘_g):l_«S...\_juo_a4_.4\,9wl?-JJVTEI_MJ:LQ)HQ‘_;jJJAS\)liu&L«:?\dM;
;,}_Aﬁ,u,%;,mump|,r:;.;w,@V?;.»Mﬁwbt,_g}i.xg,ﬂ(\w«)ob&@
Eoly oiens 4 s 1 45L 05LESS Ll e3ls 0L D) s lesls 15 o)
03 (b)) (m s b Ll dal g 55587 55 Ao )3 B0 STl ey 5 S 5 sl
L 5 Sl 5 Gl ol (ot Ja Lol splaigna e 5 Aoy Ve S (Jle
35l Sl YU s eds )y p Ol
o S adllan ol g Jo 23w (6l ol 151 Jde il Ol 5 51 -
3 P E J—Eﬁdwui—%gcs‘“;@@‘i@\? YU s 0dd () p gad s
el 0l (5wl 5585 )y s 0T o SMalad 5 aded &y o
Sl (5,58 5 S i b e 7 O e ) (b es
Ol ) 53 48" Coad SS30LLE a0t Blod (g5ludde 53 idu ol 188 3
Sl e O e ;503 0 Kol ONG SE O s ¢ gnsme J g Jan 2 0500
odcd 435 S a5 55 o 9 eae Ol (S9y p LS ol IS ST e ol 3 &S

sl

A s slas,y 5L 1Sl S 98 ol 48 5 L 5o (Sdd 5l S 3 -

508 s eds sl slad s T o o i ilwdde 3 el 4:9)?


www.SID.ir

BV i 9 R LW et o

st a S L s glasy b momen ol 5 el 0T &SSeSS 51 5

ol 0 bliul a2 i8 Slidss 1 50 (53,9lES 5 Cais idu

imsbadl 5 g bl sl g, b e i s —Y-Y
QM(QM»@{&}QMOU}fﬁ)O&E&MT}J)Nﬂ&’ﬁaj;?-).\
Ayl 0T (galad &8 2o o o S0l plonil 5287 5l 5 o1 53 (galiiic o &
W ol 50 O e Sl 2 UL 5 o S 55 (8L D
sl s e 5 ol 0351 3 (Gla skt g L gy g5 sldai tamen clayl gl aT s
L Aol oSS an La gt ol aselsl js . dUlazstls p (EES avsloes 4 bdde oyl
a;,_pgc_wapﬁ\@uj_gd\_@;t,;juﬁ)\;w“w,ﬁoaﬁ@)u

S5 B Sl 4 5 3550 4N

Gk = 105558 s S e U5 OWAY) 05 5 (6 55 5] (ot ls Dldios dlax )
e Cmad 5 o T3 gy 55 Sl 03505 35T 5 AVAY BAYFY cladle slaosls
5 ol Uleds Ol HIAE 51 5t B me p ras s opl 53 &S dies ols ol
o sl cl.? 3,57 p & \¥O-AY ladle o gbaesls o b OYAY) a8l
a_za\_fc,_w\a:bol_&j@L"J.C,M\A:}\;J;Lnjjsf:\.xx?}aksﬁ.:bqﬁéwb\
33050s105 3503 s pm s e Cans adaly 6K gy (Al S L o gLolE
O e oy Lol 48T Wilesls OLES VYFAF-AY (slaosls ) L (VWAD) il
Ll 3908 WY 5o sl ol 6l 2S5 S

LaoT a5 das o 41,1 o 50 Lol 2alS (gl 1y ol SKaly (1WAD) (add 5 mem
by o GO I galasl Jise Sl w a5 bl 038 (stiaib 0p 8 55 5

LS o 3 gdoma |y i (51 Lol oS ien o lay Sty Jsl o 5 el jiw Lol &


www.SID.ir

VR0 le A ol ety Jlo Oyl (3,30 sLasl ity A

ouo\_aelciu.m;@dmm,yw&@;gsm&u,&k\)(’,“ﬁf}
AU L (s ) Ol a) (S5 SN LS 5 3585 g o 2l 531 L oS50
il (Ao 3 0 O e 4) (72 5 e 281755 (6550 M Ll 5 o0 031 31515 2alS
A8

L AYOY 0555 ) Sodedids 5 Sokeals oS 55 o 5 sLolE wb (VWAA) L5 o e
Lo pae gl ( sty Lallsb a5 eop it (s Cad I s 1, (1FAD
D b Sy 31 oS ol 35 0L gl el 485 5 3 gy
(s ool 580 ol Sdedily 53 9wl 2alS U y3 ¥ Ll o 5 B amn odaoli oS s
2 GO e S55 2 S5

by e glresls bl o golsle Slej @i Jde (1FAQ) O e 5 5 SLs
LS lwd e |y 2 slaessT 15 sLol s Wlesls <151 \WAS B YDA sladl
owaaﬂféudjw,uﬂ@j;,;_,:,,)-mump(wwém,g@
4_?).3;"\_3\./4a}.g&l;%;ja}qd\ﬂdﬂcd‘ﬂA.»T)b‘_;habb6..\3:‘:
5 i e Sma s (WAY) (g5 pn i adasly (11> el 53 5 &S
iS aS sl plis ol @uw@\ asls J.EJ)J.&J‘.&Q):)'@;”,.&J
S /Y S Y S s e 0SS Sl ST s e i 53 S8 G 5 5 Lol
el

SYLo G e ity 4 g 5LaaSis Sl olizal L (o) 0, K 5 Bl
o e 5 4k ol 3ld (maz ¢ Jo1s LAl U 5l aistls , Ol 53 o 0
LYW sladle b it O s s i 1y e la Olgea |8 Jle 55 o 5y

C,._wL:w ks—b—_:.’r.»g:h-wi) A Sy )\ o= (\yay) J.;b.)ﬁ:j Q‘)‘J" Llodds onlawl Yo ¥

1 Kazemi, Shakouri, Menhaj, Mehregan, & Neshat


www.SID.ir

A v 3 2R SLOE ot fulond
gl Sl Sl ooluasdl JUT o 5 i s ar s 5358 5 on 5 slaalil Sl
A 0 OUT a5 S2alS™ Lol Jole ol 0 S g3y 5 Oliioes Lo 5 (6551 ol ol
Alazsls glacwln pix  owlaw

o an o THUS 55 51 56 (23850 S gy 4 (YAF) alis st 0387 2 5
NEPSTR R ;ﬁmoww&dl@,\;@w.@\c;t;,iolxbg‘};j,-\?,ak
LaespsT 5l e s ol 2alS L Ji g3 5 i o pn 3 TS o
el Ao )3 YV/FO OT e & 3l (glosle Jaig foom udlad iy o 1y il 2t
o do L T Shaslizal L (YY) ol 5 oSSl sl o el g lidos s
PiS (528 LS ) SKilee s by 5 s 5 o a8 O o Ol
Wl 03,5 Ol =2 /¥ 5= /08 5 A ) i Cad Sodndis 5 Sdaols S
Calidee gla,y 5587 55 48 @i Slidow 4 amg L5 (Y1) 0l 5 &Kl 5la
g\)Cﬂj_gQ.\_a.\;lf,;;.\_ul_:;d.x_ﬁ,;u‘:_ifc}guﬂ:ﬁjﬂ\U,u\ov\,:rlqu'l
Sl 03 SO /7 5 IYA Cs g

5 0t S AT L G e D3 e Oie o BT (s 4 (TVY) F
Gl ol 03l QL& gty cpl 53 .Sl atls ,, OECD (sla ) 5287 55 Wag s o sluws
adasl ) a5 30 5 Sl s 0 aT )3 51 5 0 50 O e s 0 52 a1 S
SOl gans o b a8 4 (V) 7oL 5 b oS35l 55 "5 i S e

Y el 03,5 dlone /YA | 4 o b [REST 5 el s I T s o

1 Havranek, Irsova, & Janda

2 Meta-Analysis

3 Havrének, & Ondrej

4 Liddle

5 Granger Causality Relation

6 Coyle, DeBacker, & Prisinzano
7 Sene


www.SID.ir

WAl A oyl ooty Jlo Ol (6550 slamsl aaliias sy Ve
P ) V""l PANCPEY D7

2L (0 7 Ced (e Jie (sl it ol 1y 0 5 SLOE b5 (Y41Y)
LAVs laosts alul 5 1y & 558 @l LT3 5 oo see Jiis o (51 Cad

RUMISSINE L JRV
L;\J_:ba;lj_w.\_AT)U;Mgwu\ﬂb@kduw@u(mv)‘ob&wﬂjvm
Lmb(.;UtisOﬁdlg,-J;L;,\cua\,:.@m;w@&iﬂawdﬁu,ﬂs
3T 555 6 5 LB b el 4 35 (V1Y) Ty il o sl
O yman (YY) "0 gyl Ll 035wyl o L 1 La0T gl 5 sl U
aS Sl ol OLis Ol .l osls 51 3 swy 5598 op s Cogema bl Olgoa |y
0558 33 U1 o e (G )3 VY-VF ialS 4 eie J U1 Cadi(gdeoyn V0 il 58
S Slesbse il SSS s sdaline Sldllas @ g3 4S5 bl 5 sd o S T
5 st IS gy s Sl 0355 (6531 0 g et I (S5l o 5 35 50 2308 5
Glaulan 510055 o (g b 2aST ol Gl oslial b sl o 50 slol& (g eT )5
Lol Gl it 23S ol el 1803 13 o5l 3590 O3 mme Ol e i 1y e Ctliies
o L el 03 3L 5101 K5, (6l Lo 3530 0l Ol s OT e oS!
O 5 0L 4ol (Komaly LitS ol Hldie &7 Sl asetio 42508 Silalllas
S g e e gis (5 gl aods (V) Jader 25,03 o 5o Cand Sl las

.Mbo.a Ol \)J}f;{ G)B)Jﬁ-‘b

1 Blundell, Horowitz, & Parey
2 Breunig
3 Anderson


www.SID.ir

VY 9 2R LW et o

JAL;,L,;L;:QmijMau;ﬂdjjﬁa;Q)yQu:e;j\wu@uuw.\ sl

) ) )?:J & As E3 &: & bf & As
‘5’“) 0399 - - L W e
. 390 Gl gowl 0 (oud Soud oLy
0w o ) 5 . . . .
oy Gdead GoaeoligS  Wuewsdy  WuwelieS
L 5 ol el
ol elef - NI NI A
(OYAD)
L34 o8
ol A " . IR k. ‘o
(\YAA)
Qoo s
ol VYA “IVA LAYy W, S
(¥a.)
SHCONS Lo
ol B B Y. COYF oY 58S
(\YAR)
ol ne RV = NAAL YYD ol el Sl
lidios 5 sl e g S5l gle
- 2GR _ _ e /.9 o 9 )9
wBiS (¥-\Y)
Sladss el Sl el
ST 155 YA ] ] o555 5 s
aLLAS (Y1)
1970- -
Ei - “[FOA - S AVAY (YY) e lede
1982- U.S. -/-Yo Y VS YR J
2007 _
1979- VoY) Sagp
Wigel  -loY SV ¥ —e[\Y
2006 7T
la, g8 o Siloa
JJFY VS oYY vy © ”“5“’&
olnl e

o5 sl e

e R e Ddadlly AST e Bl 5 O35 0 B8 sl el 0 2 b

el Ol sl (6 ok acloen 3 30ae 51 VLl s slay 5587 55 Soeols S juiS”

ooty Bl 3 S 53 (6 it ot (7 Cmad GRIIL S sla) 5287 55 5

'bj\ij'?ﬁLS“"L”‘C“'LQJLG’-:'Cf’é}‘d‘é‘ﬁ‘gﬁw°dﬁwdﬂ&w}}63f


www.SID.ir

VW0 Sler A ol oty J Oyl (551 sbal aalitinyy VY

Sdadkls 53 5588 5t ol Cad falS 4 e aS ol ey Sl dsl e
b i 5 @ b ps Lo s e (S i Seed 1G5 055
Loy s ain olmlr 35 6l o8 G168 0 Sl 55855 (o 508 JE s o @t
oY el ) sy e s o 3,8 ad Doy g gm S Jam DS
248 poler o 5 Sl SIS g0 b 45z p5 Wil &K Sy Ja bilas )
C._w\)}_ifjs..\_n'\').spwwo:ﬁr_fu)bd\mpﬁ;&ééudb

Lladll i 55 ol 4 Sl Sl OB LSS e &5 (gl S 4,
J_;,J,A_i}?;\,>\.x_p\tﬁpJﬁ;w;u;stjqudu,\ﬁ!paurwgww
(ens 0L 1y O3 e (S35 Cmasd il 0l 1 &5 ol Sl Al 5 oo (il S
= e 15l ol s Ol 0T EKGST L S ley ias &1
3 (snimms o185 05 s T aalllan b 5 domin (538 &) oty L 15 3 e S i
S e i 5 B e Sy e I ST (kb 4 o paal
S s hilad s g5 Jategla e 1 atol s 1) O3 peae OUT 71 2 03 7 fol>
= L 3ls 35 355l s adal) 5 Jiee gla ke Ols &S 505 3 g Lol
S ola ke 405 e (Gl 0 45 8 a3 55 atnly B 5 Mol &7 (5 ke
YQ,:JMQMJJW.JJ\&;I L o a.L:aUJE:ML)&M!
Syl Ol Sl ol LSO el Je 0586 35 ol €8 8 15 (s 3590
1 R 2 35 a3 IS e 31 i 0T 1 1S a5 ol ol
LS e e iy DLl (smer L g il alpl iles ST 5led s
LSl d U 0l g OT aaw g b s 1,1 e Lol gy 5 basy 550 oo e I (gl Lo

S Ll 1) ot 53 s Gla it 5 b, 55


www.SID.ir

VE e 9 2R SO et o

FR5 Pt

Ol jee 2 e Sondd BT (5ladile ) shatos Ut (ol gl gy 5150 51 asdlla ol 5
D5 el SVslee bl 1y 555 glin S gy cpl 555 o 03lizul 0T U5 e
LT U Vgl 3505 S gon o mirsloail (gl S35 & Comd Sl 31 il 0315
S ool 53,8 oo i 5315 pdy B s N 31 (sla e cdns OISl s o oS
)L&Lw@dm}m‘jLg)LGT‘_gLA‘J:j)4{@’)}.&)39))"5%‘5&‘}#}%#4{)[25\.‘#
Lo i (el oo g 53 Lo s e S5 pLS 51 5 slbsl bl il 555
GME Sl Eeb U s S s Cnglie Sl i Jolie 3487 3 55 3o lasy 5550
.M@&A@bdwjzjufdibubx}&@

ol 2iS $SG Slejail JST sl soleT o amisbassl sl 5l b Slidsw WK
ilen (gilwand Gl g 5l eoliial b odd aculos ST &7 5 50 53 (s oo &1
Sl 53 dlie Ol ey ol (Ko Laissss & gt (b ol s,
G S ) Sy sl Slegher s s Cad oS Sl Sloj atbes oldd danlous
SLadios 457 Sy 45 35 dal i Cons 4 sl ldie 358 el S5 sla0L
o)’la.&'Lg\jchHSJ:Jf)lJ.;oJLZL’;ﬂ‘J)}AQMDQ&E}JC)E)‘)b&&Jd\A)\}:H{
as o Sl ol 2aS eSS g Al S

Ol ¥ S 3 o 0313 0L T3 (b 015 oo 1) 55 S s o IS sk

(oo ez s S

1 Sterman


www.SID.ir

W0 le A ol ety Jlo Oyl (5,31 3Lasl aalitay sy V

s iy 1y
e )8 et
Y
ool 5l ool W flf ~ ] B ) )
codagh 4 ol 08| | S capipgmlS] | Joe cagiipge o8
Joo nims! oo gt cald gl o e
)

Ut ol ol (S5 kte ol bl s ol T3 Y IS
(Voee) ok i

G35 Doy Jiis s ya dls Jol LS 530355 IS8 5 ok a0 T3 3L
GQ‘J_EQWQ\J_EjJH}AGL;AMllznlfcdk"&sb&uj\w:joﬁdiﬁ
ol leld b n o Lalis 5 Lol (6,8 IS8 s s Gla gt )
@uujlﬁ‘p;r@,;.wwwl,‘)u”,»@ﬂuwﬂ;
3 g oo gl Al Al 3 g a5 8 53 65 (e, 5k 5 s ite a5
0dd o lolis slaadlo 5 Lajite 3l oolial b s Jobaom o Js al o ol )
o313 OLE JSKo 53 ite 5 Cate Swdle b Lasy 5L g Ll (.tfdi\,; b oo dlowl

3 55 o 0 S b e OIS ST Bl 4 OlST e (i 5 5 o0
e (855 31 Cobli 0L Jis el Jsbae e Joe 505 51 g o o 5o
Lo iie o 2Ly Lty 5 058 e bl F 5 oLl Sl iie plald b Jsee e
die pler ¢ 55358 o0 s O 5 5 55 50 (gloosls oy (3ot oslinal L

WO, 3 9 g et Sladde (g 5leacs Coua L S&LAJIJ'M(:JJ Seslaul b oL,

1 Stock Flow Diagram


www.SID.ir

VO e 9 2R SLOW ot o

(,L?J:.g._ﬁ\ oAt o3l VENSim PLE 15 5lp 5 51 adlie oal 53 .5 58 oo (5 Luaned
Slwdis (g5 4 1) s 0935 Sladly cdbe 1 31 Olabsl slow| ) shitass cony
Sy dsle oladsadT 51 amwyliel gl 03,8 o oy gep i sliel (03 S
9o oslinwl . g (g b, Oge3T (bl Hlby O 90T (bl O 40T e
U edee slael du b 51 g (i (‘f 25 Ealg 35.5,8 a4l ey p 5y 50 Jle s
355 o0 NP o 3058 e O3 pan 5 5 (Bl Cend (S5 2 D S Sl

35 on atls 258 awwl=e 4 Error! Reference source not found. 1 eslecal b o

Due=De P
Py =P, D¢
M.bfff)tgbjjbuwu‘bnytctQLA))JCM{MJ&}JAP»[A.‘)WJ‘)J

E M

VLS ST 6l o Lol med 2587 558 o0 alsnn O (gl L3S oS Sl Sbej o)L
bl s sl Ol 6 0 L syl Cad i dbadl aaty g S U ldGe o)) gen
S ol s NI 8l i35035 N6 s Loy 5ol s clacad js is

(F Jﬁ.’:) .s)\bfil_s by o o

WS Lol

I e ) W 2l

(F010) bl 5 Jogyiain Cond okl el 4y am 5 b b 23S il oo 5 LSS 0 £ S

1 Baumol, and Blinder


www.SID.ir

W48 Jle A o)l ooy Jlo <Ol ) (6531 sladl a3, V8
S b Lol i g5 ted 2ES dnloes (gl 5 457 515 Canl &S5 ) ST
la ol Cad el s ol e w6355 sla il plo 5358 odyd b Cud
s adls b e s o gers S5 e 4b a0 Sl

(W s 25 12 503) (254 GLOWE (6,5 JKS s 51 JS (glad -8
o s e (ol JBsJam (polal (iou ao Jolb ol G ke IS, by
o i 5 reiens SBL,1 5 Ced i o Sl (5,58 g o S
S5y o308 3 pa JE s Jam e Sl 553 DL rmeen (0 JSE) )15 T L
il b oy 5 Lol 508 e ool (605 4 s (S calie i 514 5,0
oo JBsJom B 03 (r e O pan a8 4 zie o CUICNG O a0
Wl o 45 S ey Lagys gt 3l 033005008, o2 L OT 1 dlis ol 5 10
OIS 5 (S5 lYee) ol 5o caind Jilg Ja s ) & ol S5 0LLE
J_L,J_wMﬂ;c(nv)ol,&ﬁj};@m,(vux)ob&w,_,M(vu\)
Gk S sl e85 = lp i sansS AN st 5 (Y0 A) OLSs 5 (LS5 03 (oo gee
C(V¥AY) OLSen 5 gl Coams (1Y) oalT o=l s SoaslS 5 Caio ide
13 mas 45 il 0l S 6y Ll (VYAB) 05d 5 )5 g) 5 (VYAF) (548 (5, S

RS A 1) Wt 5 (pl (Lo Gt (pl Je g Wt 5


www.SID.ir

Wi 9 2R SLOW ot Judow

L lgils ol o dagza PRCIPEISRCE-Y Lo )lgils al o Jagze

L 4 L

S pan N Sty ‘-,arm L 9 L_Lo_;v- LgLaLm
CNG i sasl Jas

r

5 o> (Lol
soges a8 JE 5 Jo e 5L 5 56
Rl S g Je> g (soger

OF G a1 3 Cnd I3 31 o (6 o 11 ke Sl gzl 5 lspes 0 S
o5 glaasl 1asts
L;-"\M Jﬁ)‘é}d—o
SLas, 5L 5ol et Jbe 1 Cad 2 oSS a4 Jshas o Sls 505 2w ol o

JBsJem fou oo Jo jlsgai -1 -0
Sl ol i [ 53 Lol g au e oole ST s 5T S0LY ojlad ails
Sl Laasysa 1580 550 s J9 Joam laay i Rl 4 oeie s 7 Coad
) ES53G] oy B3 on AT (o gee JBg o 48 4 Lo it [ Jor
Tl 3 EG3 Bl 4 e 5035 My (Bl paied Jis Ja LA Sl
al alS e i e 53 i Ol oSl 5 EalST Lo sd e beslr 5 b gl
e = OUT Ll 53 48 60550 o (saied |85 Jom b (515304 e s
23 s Laa s JtalS (g5 0T Slaar 5 b gl Ja5 o )3 jaw Ol talS
20k Jolw il 0L 55 JSCa ool 51 o)las ails ul ol b § L
53 &S5 ia Sloslinal U 5 1805 IS8 5,555k pl el paind Jig oo


www.SID.ir

VR0 ler A ol ety Jlo Oyl (3,51 sLal aalitiayy VA

J_la,-ﬁ(h~A)ol,LiMju_L;,,(Y~~\);>|,L<M}6_M(vm)yj_w\8|f
OLis 1) et GLaoblsr b b 5 oST315 Ol s (b ¥l sl o w3 S
La0Lla b b 2l 31 (61 anl 3151 4 e S35 a3l il ) ) ks o
S5 (Yern) ezl A8 ety ol 530 Led aObls s b Jle dir b g ods
O e 4SSy pn F adle b (Y ) 0L 5 2 5 (Y00 A) 0 Sen 5
Gub 2l 35 Bl A (e JB s Jom 4 (paind JB for Sl iy o131
(p s s Je Lol (8L RIS ke 5153 (o0 gee S8 Jo LSS
JEs e ol fals 4 ate 5 4Bl 1531 o gee S8 Jomm 53 i DS Ol e
2 s eyl U S 1y et g e ges Jiig fe GlBE g 0l o gor
oy Je Cd b asas s e 53 i Olej s a5 L bRl b Colg

(09 0)) Oes 5 (AS5) 5 S sl 5 1y wn 5 5B L (o see

9 Joo yo Cdluw bwgio
Pl p2 &

B JE g Joo Canlix
(2,lgils 28l vl yo - e
gl S8 B} + /rdwgd.u—“,gl.\; oses
ozl JB g Jo> slo iy 50 g
12,55 aol )0 4 s ‘*‘\
JE g Joo 50 00l I o Camlis

090 JB g Joo Ll @ pasds

o lg st

+

® ¥
B9 Ja> 58 (i Span *
FaglS 3 (sl (ol S g Joo Lol Ji g Joo 53 Clus baugie
+ s Pleo 52
S Lbaogil 2Tl .
29 Wb 94..5'.; 5 Jos 55 yhuw ol / .
G Sl
Ol S s s & . ! 2 i bawgio
Plao Coroxr
owile
Ol cud b
R sla

o5 slaasl :@ﬂ_wﬁ&jwﬁ‘}i}j‘}a})é 34 30 las, 50 .'\Ji.i


www.SID.ir

VA 9 2R LW et o

JB g Jos Cunlia

&5 g Jo Coplin i
» < \

Jii g Joo 53 005 S pd Lomand Cantlii
o9 Ji 5 Joo Coplin 4 ot

.
.
J& g Joo Lol
5 +

R bl b b N 97395 yb Lslon brugio

JE g Jos 53 i loj

ST slag,398 dlaxi &lg 295 dlani
oo 46 Jom 492

B 5 Jo> 1> i 0loj
e -
.
e Sl b
+

B OLLS Cud b dowys

& (padud Ji5 g Joo )3 00 Sy Colin
9o JB 9 Jox Culia

[l

N
i 5 oo (sLolES /
woss

Ji g Joo byl

+
Pl Curor s
+

22 3 3,90 s brgia
yilu

alsl LV Ji.:


www.SID.ir

VR0 Sle A ol ity dlo cOLal (5,31 slasl alita gy A

J~9J->u-s)b
/ o2l dil> K
0 o )lois

9 Jo> 2> piww Oboj 9 Jo> Cud )b dangi
soses J& soses J&
\N_/*V
aslal A J&w

65)3%}&1«”&'59.&}1“&9)‘)3&3—*—0

g sayia e G Sl e A et e adl> -V -Y-0

A
P LREPN

i oBly Cunsd o g (85)9liS

i 355 YIS Cad

&H9LS

.o . +
924 C)"_/


www.SID.ir

A s 9 2R LW et Jdow

PRV ESNEPAN
e 9 55yl

+ i .
+ Gy Ol

o )5 SV Cod

-

\wmdw&w

$5r9aS

S I (36 55 ST s s (o815 a8 8T Sl 4 IS
15 S el ol an U L oS il T 53 el 805 o ol 5 5

Al oo GRIBNY eoled il Gl i SLOWE 5 le RS 5
JLis an 5 Conl o glabauly slaay jo ol Sl oeie (6550 Sl ol Cnd 131
58 0ol en o )5 clatle ) 55 1) W5 edd plad ued 51 OT
5 an e o (Al U 2l LY oejles adl> 5 (VFAY (O, K
o $5LES 5 ameo WY W 5 oyl ol il SRl 31 (65,5587 5 s YIS
($33lES 5 e SV S5 (8L alS Ll e A g SRalS Js
T andlln s )55 ST i 55,8 o 013 3 o )l gl T
P an Ol e 535 7 4SS SN w5, = S TG bl sls


www.SID.ir

VW0 Sler A ol oty Jl Oyl (5,51 sbal aalitiny s AY

+~
SYE Wy anje

Corivo Mg GBI Canid
3P

PR +
P)&’Cf‘_/

T YIS W5

e 5 SjpsliS

5 (s28ly Cuosd
+ i o
+ S9lge i

Coo Mg LYK cud

$39LS o
+
P2% TP
+ sdinlS adls
Vo jlouds

ool 35 Lausigis +

4
\ 5 ixio <Y Wy

Singis

+\
SIS 15 4

Oy Bly Caasd o g (55yglsS

(3 o

Caino Mg LY Cuold
3L

PR +
P9 O g—"


www.SID.ir

A il 9 2R SO et o

+ Y g aym

e g 85)3liS \

+ 1 .
+ Sl Ol

o 5 GBS Csd

-

\w@adww NE

Spgkis

R g R ST -RTSIN - ISP PRSP gt

o5 slaasl e

CNG 8 G ae Johne Jo l5908 —Y-Y-0
5wl CNG LS o e 555 )3 oy 0 3 e Jool Lo KoL 1 S
Sloslinal Ly st ooty o sl ol S35 1alS 4 e Jidu ol (5,5 0ol
o s Jeem i 3035158 ol O3 e 51V SIS )3 els 51,1 gl ke
ods 4 § 15 )sCNGHE Uoymme (6l byl 53 45 (635 55 5b .l 0l (g5l ke
e IS ailo b el 63,557 5 ol 3L s (sl Cane s sl Ole e 1 S
) O jn 4o 52 3y o 58 O e 535 1 S s ol b b (6518
233,050 5 S (1SS . Ube il I CNG Co oz Ol e el il 381 Sl
SLagys s Les 5 L SIS 31 0kl glagys 55 IS 31l CNG Os s (5,8 S
L 5 oS CNG s oo Ol s cpwizmod i i 1) CNG s e Ll 5 oo 3wl 95

b i eysT B ol o g el o b ST


www.SID.ir

W0 le A ol ety Jlo Oyl (5,31 sLasl aalita sy AT

Sk o b Cuosd
b IOl hugio
Sy slass G o
JomiE B3 2R B pese Ol je
) /\ - ~ 92595 Baugi jiosks
+ _ . Lt
O o Ol jao U b B O e glix o b
b & . " D2 B o 2o )
. S ey (Il > i
O Sl b 4 g2ub B
23 2b B g5 Cud )b Sl
Ol &g lslu&l., L o > il Oloj b e b S8 B o Ol
CNG SoghS 42 >
¥
b oKl slaws
b B g

JJ,«J&JJ“&&L;)‘)JJ(CNG)N}KJJ@&JJ‘&)LWJJA\' Ji&


www.SID.ir

D e 3 2y Sl 6,8 US55 i 5e Jal g8 ot oo

5 o> aup
7’/ e 3o (36 bl dag
—a 55 Jo> colie Sl S5
+
s JB g Jo> slo 4 ’J&;,J»;.ul» + e 5 Jo> b
sre S8 15 Jl o] o Laogio

o g J.\}; & e

Jﬂs&ﬂvﬁ‘w’ww

-+

Jm;Jo,; NESESNENIN
oes 0B 5 Jo> Sl 4 st _}A oee S 5 Jo>
15 5 e 7J°;>)wul') 'Mw
O Jerogil L ol
JB g Jo> 2 25 Spae \ - / -
i Cud )b dang

Loyl il sl

FoshS g ly ez .
J.>,>)wul,,) ::T ),.a Mﬁ»}»dbm oes JB g Jo> gL
e i g 2 9P +
+ b b
M REERI™ uj’tb.::j
- Ao Coner g
53 5 e g

Slogyss s

3938 ooy Cad e o
b ,ls
P e Span e
528 by faghS

N MJ.,}S Gpas w\»

@ 5 Jo> 5 Cdles baugio
25 slels e 8 S s

28 sl WS Sl dnug

ol Caad
m‘»
. 2 o drae 8 ol }Kd)mulr.: de)m | - e cad
+ by Jen -
u-s‘ _.,,s B ceSaye m Sl )
o 9 + s
TSV Ay e o p 4 el
o ,uu\ uu, JM,.., 15 s 5 e ol
FagS

e g Siplas & )
o e e g
5 e SV L5
L..S
+ [l
Soglage .J,—a ” L‘f? o w‘if‘» g glo oSl Slani
N Srsell ek
N sl JJL\L g N

by Canh il

oS -~ e J-[y YIS i

iS5
.

ol bawgio

Daa Gl iae n D eas sdias JSE IS Jokae o jlsges VY S


www.SID.ir

W90 Sl A ojled oy Jl Ol (6550 sl aaliza g s, AS
L prie e (o2l Jaily, 1
g s Jde (il )3 0dh 4 8 i 55 5L, Ll op ege S ol o
bl e 5 e a S8
P 9 e By fe ol V-1
g o o 35355 613 3131 L i 3 o Sl 5 Aol s
Jdoe () 53 Sl (Ve g ) ol &5 Jom Slafig) ple 4Tl (ot
sl odaT S 4 V) bl 5 coges b paded & o (s

lo,lgils ailale sl o Jawgie 1

s - % ()
oo )3 Gy Brae bawgio auie jeshS o aw o)

C'_,_w\aJ_J"uMb&a*)wbﬂ\ﬁy&ijJ&&uL«EﬂMﬁ)J@r@»ﬁ

.(\" ‘e c&aj.w\)

JEsfo> wae et JBy fom Eli

slolis jl pass = oses S o cailin # sasd S foo colis
NN

fu.iga“)‘v\_ful_:\‘db\:uJm‘jlkﬁsum}\@wg}ﬁjkww

32357 X jaskS

M)

D g o donl>ea ¥ aslae JNL#‘

DPersonal et iy Jem Lol
CGasoline Fuel S Sy sldas
Chbual Fuel w8 s glag s s sl
DiScar b o3 o055 ley bau s
Spersonal s Jerm glolis S 5l pasd &5 o g

DPersonaI = (CGasoIine Fuel+ CDual Fuel)x DiScarx Spersonal ™)



www.SID.ir

o e é & s s -
AV e 9 270 Lo & 8 IS 53 5 5e Jal 8 (oatee ol

FekSX
dwles O adslrs u»Lw\J_:J_:;T Al b g |8y o Lo yiomen

33,0 e tley bwgte 530y 9555 09 sl 3l sldad dslae J gl Cad 3 45 0
Qb)l@jﬂ‘};}d&o}ﬁbduu}‘db\d:brjbwjéA.funuf.o‘}w
LgLéLESij\GANJEJ&WA{@j@mﬁ}:}&@ww)b}):?:\}l

S el BAS e see S Gl Sl glolB B fe

Drublic e Mg glols
NPeopIe without car 50385 Ogdeol Bl sl L st
DiSaverage e e
Spublic JE Jom & IS Sl ses (85 Jo ogu
Xperson in Cars 90557 53 & 3ldaS Ja g

DPuinc:NPeopIe without car % Disaverage + (CGasoIine Fuelt CDuaI Fuel) (4)
X Xperson in cars X DiSaverage X Spublic

e JEgJem Cd b g e JE g Je b B YA
i fls KoL Jiisgen 550 b 5 o S 53 4 (008 S5 Ja b b
S b ann s ale Ll Lntal s ol ol (gulis ol O ¢ g2 5n ¢ 51 Joli
23 i Qa4 poges JBs Jo 53 (Sen JTod) Olaj S (g0 300 S35 Jom
AL S e (ol 2 S (6 S 4 Sl ods 48 8 5 )3 o ger JE 5 Jan
sl a5 31 6 5B ol dnm 5 ol el ST o oy 5 st 5 (o0 508 S5 Jo
Al 488 S0 455 pep 55 Gl sl wble b b G5ledus ¢l
Lo g aid lagys s slaw 3 0T gla)bT Ll b 55 be S6 L J&5 Jo

Aol 4.:5;,!&.3): Golwdde 33 i 93355 2 (9,5 3l 3l sluws



www.SID.ir

W0 le A ol ety Jlo Oyl (3,30 sLal aalitiayy M

L v “;w_,.o.c JEJJ F}):Pbbj—\'—'\
i 5 a s kST S oIl (6 i Jgb (g1 oY Olej o gie cJle pl 53 i Ol
Spsoin TS S b oS Sl aslizal b o gos B3 o 53 s Ol aZeol ek

C_,.w‘ ol MBM C_,.w‘ ol ;JU"J;JJ.:)

3 e e
" ogas Jiig Jo glolas ) (0)
(u,-‘l)u*’ﬁfy‘ Cad,bs 44500 u,,_e)Ja)XJ.a.e,m)o 3,8 2 isles lawgie
Tl

Aty 5 Sl i e kST i OB sy ST D) s g3 0TS S U s
Al 4S s T3l Cal i sl bl o Sl e sl OB 6 b 5 5 20 o b
€35 aaloen ) b b LA S 0155 L 355 5ol S5 b il 55 7 e
ot o 5 (DiSaverage) b 1 53 5,5 o o Low e 53 (b 2 00) 2 b
i D) 2y 6 Juad g2 5335 aGiglen bwgie e oS Sl S5 0LLE L2
33003355 15 (e B Jam GLOLE g0 3 53 (el 0dd 5 1S 2 e
55 2 e dsb Lo e I Gl Jly 55 o 03l g e 5 Dy 3 31 it 0l has

L ngoe JEs o 53 i Ole3 S35 2 S50
L el 48,8 Sges a gy ead 35 et S Jam 53 i Ol dloes 51
A3 Ol gl 5 Lalbls Colis Ol ST &S Jo s oS = fes 55 87 sl
>4d pabia Wb pad By o 55 piw Ol Jow sto dlous (g . Col 0l 4
Slrd s 1) plae 5 LaOLls Sl 51 (6, ar L ste jgba a2 0 o8
WS b By e Lo S Do 53 jskte pds Llesls Rh g e

e Jo2d 12 55 50355 pa i Jsb b e eCol g shS - 55 5 ULy Ll

1 Lookup


www.SID.ir

M e 3 2 S 6,8 IS5 55 5 5e ol 38 oot Joow
L g3 55 o los Lo g0 53 0l dcloea Jldin s 233 5 denlons 535 455 31l [ ok
.}}_.Jawl}uwdf—db—).))«,&b}‘)ﬁS&&j})?@}-wuaﬁﬁ)ﬂ

RGO PN V-R I S R PO g B P PRI WA B PRy

5 o e 9995y Colus bawgioX ased Jaig for (sLolES
iy o> = . 5,995 B i Jsb Lays )
S Personal Time LookUp( - )
saz S plae g lap s Colus

e (sl 5 2551 -V

L g Ladis Lol sl 48 (2La0se)T 515550 55 abw s sLaelalsl s
TP U P P S S PO P P PHPPRINE S P R VYT
23Lae 035 5505 5 b e oo (S dalsy i ] e (e 8 (et Lz
BB lay ol e b (€= 0) YFAV les gl b oy ot Joe cla el
)sddjﬁiséuuijjuwl_gduo_ﬂ45¢_M|J55J_QB.A_&L;)'L.~4:_&
3l 3 53,8 a5l 8 e3liml 3k L culid gl (sladide i L]
3 iy o Ol pr o Al oo i aalllas (gl okl 5 5 Sl 43 5515
Ll axm e (1F40)

A S8, Osa5T -V

Sl e 83, s OT 15 a8 8 1) 500 (g e Jube (Sla3555 5o 0 505T (ol 5o
OLag S5 oy o b 550 S 131 b 503 O ey 3,8 o 513 g 2550 oo
Sl L 5 i ol ) ool gl etaliin bl ol Joolo 15 s Ol g &G L
Cad 53 45 | o ol 0k sl sliali 515 et Slas (63555 (b iitn (555 2 S0
o 5 Ola s ) Cmed 53 5 ey Al o 4 (0 50 O e Liaae Do l5a Y0 (6 2

.&M‘ﬁ%&b}‘ak&wé}‘;&u%)jm&)


www.SID.ir

VR0 ler A ol oty dlo Ol (5,51 sLasl alitagsy A0

3B

225B

S 158
750 M

0

0 12 24 35 47
Time (Quarter)
Total Gasoline Consumption : Gasoline Price= 20000 Toman + + T T T T T T

Total Gasoline Consumption : Gasoline Price= 1 Toman

Liter/(Car*Km)

sy Sl e s Opa3l el Sl ey Jhab a3 018 (s JS S aae Ol Y S

900

675

450

225

0 12 24 35 47
Time (Quarter)

Per capita consumption of gasoline : Gasoline Price= 20000 Toman # + + 4 1 + + 1

Per capita consumption of gasoline : Gasoline Price= 1 Toman 2 2 2 2 2 2 2 2

i 05031 ol 51y Juzb 2 53 015 53 95355 P &l (D pae Y IS

S5 sl e


www.SID.ir

N e g oo SO 6,8 Ko )3 50 o158 cateus el
slresls g5usl) Fuo glaesls L giluand mls oL, -Y-V
(Pl
2315 Ol g bl 53 o s e Oljn it (S5l e Sl Jool gl (VF JSC
S jabiles das oo OLE OYAF 5L U YYAY lg o3b Susb (sbaosls b awlis
S osba S (Gleand ) O e Dbl g Sl il 05 4 Jle Sl Sl
s -l 51 s 48) op s S LRI BI0) e 55 51 (STl o 55100 e Dbl g
Cde an aS) Hlg 93 op i O mae il S(Y) 5 (Cmul Sbla s ol (Silwan i
(3,5 dal s oy S2alST Sl 53 s 3 e Shos Olgi B 01 & Sl jils
o\_:mct?a;tw,uojﬁ,w,gefv_Qﬂps@‘éﬂf@&&_\;&@\
ol 4 8 5 55 Ol 5 O3 e (S5 1 ok Sl D ples 3T i 5lue IS
slael 5l ST (VF Ko 5s o onls Ol EB a3 WY glost Lo e ol
WSl o e 55 (3Ll 0T K 1 ke SV
L el 350 o6 L 0 0 0 2 pai N o B o7 Sl 2 e 33 ol o,
Sole o b S ulatals ddy iy 5y sy 3 e el 2153l 5o Cad S
Sl bl iy Sn Gl o g2 53 5 IS B e 635 p i S U K03
IRl el Jale 1y La g yo o sl 5 Comazr SRl 31 0155 o0 S5 ol 4 Gy 02
SN 3 Oopmns 55 2 6 AT S Sl Bl bl Cdls S s IS5 e
S Ssbilen 3,8 )y Co s &l 3 ame Sldie 53 LU 1y 3 18 s O s
ﬁljjbdpu):)ué)cj)sj_ﬁ-rndijlpd}gﬁ\fﬂ;bjmvuswdbii(\bJ§L

.@lo:\:&ﬁd:ﬁj\d}:ﬁ@m}d&ib’é\


www.SID.ir

Y40 JL@;. AA a)LoJu tvh.i Jl “)‘J‘.’.‘ dj),vl slazsl MLA&}}:‘ Y

Reproduction Test

1000]

761.4

108.9 1234 2073 458.3

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Historical Data —t 1 1 1 Model Simulation —2—=2—2—=2

ORss sl a0 bl o5 OB el (gluand 5 Su,l glaesls N SS

1,000
~ 825
£
]
=]

5

=650

g

= 475
300

Gasoline Price

108.9 1234 207.3

Per Capita Gasoline
Consumption

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Time (Quarter)


www.SID.ir

o f e ¢ & 3 bd
W 5 250 Lol 8 K0 55 J e Jal g8 (oot Julow

gy ol ged SLS awlw —A

dal gt anstls y Lol med S acls 4 Gl opl Jobe Sl eslial b Cad ol 55
o315 B COYRF L) el e b 51 ey AU SS e (22T e shatay L

dcwloes Lo Cadides gladas 5 )5 (248 Ol U Al 039530 o y3 00 o310 4 o 5

23 8l O eme s e ol 531 1 ey e oo 0L (V8 K8 S sbolen L350

5L dal g el A8 Ll ey

Per Capita Gasoline Consumption (Liter/(Car*Quarter))

590
580
570
560
550
540
530
520
510

500

46%  6.5%

Quarter
I

20 22 24 26
--------- Real Price Without Change

28

30 32 34 36
50% Increase in Real Price

u':'hjﬁ L;LM:BL“ C\nﬂ /0% a}‘.\s‘ 4R \:»-Q-:j Jt'l‘jj‘ j‘ g R 6\5‘].« d,ﬁﬂ ﬂ?"‘" AR JSJ

Ol el Ao 53 4 9 e Dl okl Ao )3 LBl ed Dokaoli 587 2587 dcloes (sl

dlonn (S 3 ol 0 s (Cnd 2131 51 g 0le o 5 ES0) od o )3 Cnd

e S O s o3 2 (50 O e @l O hd Ao s Skankily e RS

6@16,,,,:4&;@\;s.wtoum,\(w)dﬁ.\?ﬁgpwCﬁ\@msu

Rl 03,8 i a5 ad S dlous (gl 0ks 43 8 5 s Sloj 0L )


www.SID.ir

W0 e VA o)l oty b DLl o331 slal aalitag s, A

4_..3.}&cl_hj‘).)}?'-J\Mcu)‘y\}-.'\_n"")bh_w}:ﬁ.l_.sudu\_nMd})))duﬂbb‘

Llodds w;)bjéQUCNG wfjdaw JZ;)JA.>-

Ol 6l p addS Slidos 5 Guos ol Sokedids 5 Dol S siod kS dnglis Y J g

R OawoligS S
Sladon 40 ool duwbee (S oSl
VAR _JAYYS P : u‘/‘“sw-i'
| adsd ol e - g e
-Ye _v,eqy Sy Gl (lid oo dwlme ilsS

Ol R Gl

o5y laasl tae
4 Cad O g (6l adllan ool 53 0dld awlowe (2EST 548 o odalin 457 5 boles
035 05 4 ol ol o 5 3l (5 S Sl Oligl (811 53 ook s (5l 228
i S e GLolE 4 i B 5 G eyl gl el 4y o 5 Ced S
W ayoleg Ve Sl e Cad 8 Jyse 55 ol s 53035 8 e 5 0,8 o
o 61514 s A e O sl 5 L DU (B 0) d sy Ola g
3 = OFY/Y gﬁJd,aérgj\wj_:AODY/ﬂA_IJ_ajJ_A)_sJ_::JDVQ/f‘jU)a}S-
ey dal = Sl
S S 4o g sy g =8
DRI an S50 ;i e RIB S ) ) G ) 53 e 11 e
23 Ll (G558 5 Lo it 5 (e S e e B o Juls
thlodds (giladde 5 bas, 5L e JE g Jo


www.SID.ir

10 vee 3 o0 5 SO 6,8 IS )3 50 ol 58 ateus el

e Jag o j3 0l Jol il @

A SO b 5 oSS 5 0l @

e JB g Jom 53 o Ol b Sl falss ail @

e e 635 2 (CNG) b 58 (5,0 51 @
1 ok b 8 i 55 5 Glan ) 555k 5 gages S Ja 3

5l g e S b g adl- @

o soe JEsJam Sl 0lej NS 51 el @
il okl Ll 5 slaadl 50 (65,98 5 Cmio iw o

bzl )3 )55 5 555lS 5 Lo YIS Ui slaa ja0le 5, 55 @
OLs o s (5luand 5 s e o dailgy oyt 5 (sbaa o slasls s €)1 51 g
N2 25500 s slzel mom o 5L ) (65Lail g (sl 85 O 53T 55 51 el
)s‘su):\/V‘_;le;c‘_g..x:Qj_ﬁjTo_i\ijd.u)l,:.o‘.\ﬁL‘jajW A A:sjf
S 3Ll 050 5T ol Jite (VL el 1 (STl Ol g Ol (o 50 (2 e (g5l
Ol 30 LB 8 (S loms &0 cJula Lol oG 51 g it ol e o
9= rAY (g s Ol 5 Ddeoli S o3 (gl HiS ol aST odd anls O g
350 i LA alow gy 0ds dwloes p3Lis U pslis opl 5 dd Jusl> —+/1Y4

235 B e


www.SID.ir

W48 Jler A oo ooy Jlo <Ol ) (6531 sladl a3, 45

@\;.a -\

s (A
b Ol 03 e gLl mls 3557 2 COYAD) el g o g ¢ ailis (55555
YYA-Y 0 o oYY oyl o goluat aoliiiy i (OFVF=1YAY) o 55
O e 4 sl T COVFAY) Ol i glmonsl 3 i3 oS
1385 5 slaosy sl 3
s oW el s J el ss sy e (OIFAY) (sl el alT
=5 oSl Ayl i )8 asbOL L ¢ LI slaggls b U & Joam
Ol oKl
bl G (o5 Lo men ST (s 5 COTAVN 5 3L 55 caaolo 015
V=Yoo @ oslad oy Jl cg3latsl o)l Clow als « 5558 5 50
Cad sl 551 C(VWAF) e ¢ a0l calldl ¢ mat s callianl (65T IS
5 rodoms asllad (p ) 55 (635 s allan) S 55 S5 Sy Sla e 5
IVA-YFY o b0 ol 03,8/,
Lol xad (2 i8S | o COVAF Ol ) g ¢ oolddl 03 5 ammn ¢ oLss
oLl s AYAF Jlws L5 0T s s 9 Ol ) ey g o iBos 53 0 s
POV o YO oyled (I o) (golaib] la_ing s
LS 3 5 (b (885l S S ORAY) ¢ n ¢ ALy st oDLS 5
atslan s Syt s o it = ST L 0110 55 Jis38 5 05 O s
O o5l cp g Jlw cOl s/ (il Lol ol gy tlonn J6 (o yas J3las

NOA-VY o


http://magiran.com/magtoc.asp?mgID=6949&Number=22&Appendix=0
http://magiran.com/magtoc.asp?mgID=6014&Number=501&Appendix=0
http://magiran.com/magtoc.asp?mgID=1269&Number=50&Appendix=0
http://magiran.com/magtoc.asp?mgID=1269&Number=50&Appendix=0
http://magiran.com/magtoc.asp?mgID=1269&Number=50&Appendix=0
http://magiran.com/magtoc.asp?mgID=1607&Number=25&Appendix=0
http://magiran.com/magtoc.asp?mgID=1607&Number=25&Appendix=0
http://magiran.com/magtoc.asp?mgID=1607&Number=25&Appendix=0
www.SID.ir

o e é & s s -
W 5 2 Lol @8 ISKE 55 5o ol g8 ot Jilow

Glolis Ll ool Jde 3557 o (VAR b b ¢ ol e 0155015
OY-Y4 o Y ojld o I b aoleiiag Ol 53 o o

= o e il 5Ly 5 ((VFA) (Ola 05 s ae 30 OLs
Il ol 3 (8 ) 55 Sl B L et o83 5 5 gLl
oty 5 oS tils byl malid )8 amabOl b (O g5 Ol (63 s anlllae)
O\,

S S LS S 5 A(VWAD) el ¢ maids ¢ ) e s ¢
coylad (ot S ylmed g olais] aolilas Ol g gd i aalllaa o s Lo
AW o

CVWAR) (i ot 05 gt 3m Sl 3 SSgor €305 ((Slmimn ¢ plos (S LS
Ol S g Jam s 53 5LS C 5 o s BB (6l Jde e
V=N e YO bl cg )yl olas] Sllls 4olidas

() o o B KK iy COYAY) (ol (52 (5 S
orlas s Sl g IS el 1 e e ses e (51550 )
OV Gl W il (68 sl (Slgis s Ao

O man s Joal g8y 2 TR ¢ o)L (lamen (Ol g8 ¢ Jie
VYO o o ooled cpnta b ¢ faiy for dolidn o OV 6 45 5 (2 5%

sl L ) 2 COYAR) Bs (s ¢ r ¢y o 3 e 150U
2olSCs ¢ gnir S5 L (53l OST (sLa ot Lb 1 e 545150
OYV-BYY o oF o las ¥4 Wl ¢ 5

ol 3l g5 HLET (W) (i a8 (6 gt ¢ o daus A ¢ 5 LS
ol ot Sl ¢ iy fom aoliing p oloslor g o Jilos St g Concd
FOYD oo


http://magiran.com/magtoc.asp?mgID=2197&Number=42&Appendix=0
http://magiran.com/magtoc.asp?mgID=3495&Number=25&Appendix=0
http://magiran.com/magtoc.asp?mgID=3260&Number=31&Appendix=0
http://www.ensani.ir/fa/27171/profile.aspx
http://www.ensani.ir/fa/141806/profile.aspx
http://www.ensani.ir/fa/33357/magazine.aspx
http://www.ensani.ir/fa/33357/magazine.aspx
www.SID.ir

VR0 ler A o les ety Jlo Oyl (3,30 sLasl ity A

Llod Ly 5L i g o s i NS e a8 VFAY) (o o0 (S 5w g0
‘Hb Jw QULLJU/_«’- 40[._&&}_;3 cQ\J_L\ L}-EJJL}-"}M)" Ls?-)\_o'- LSLAHJA
NFAL o) ojles

35 e Sl 5 Sdaels S Lol ((VWM) (5 S 5 OLS ge 3

ool ooled ot ¢ fig for olilang o Jag Joom i
2513 03 pamma (IS Ol g dyde (Gl g 3 Sl pals bl S gl Ces
5 GosliS Jidu 6l Gl Jsle cad a3l LT ((V¥RY) ( Se LS
YO Lo AY ol ‘v-<‘- 5 Sy S ey (51 g LS LBl gt s

04

sdS1 (@
Anderson, S. T. (2012). “The Demand for Ethanol as a Gasoline Substitute”,
Journal of Environmental Economics And Management, Vol. 63, Issue. 2,
pp. 151-168.
Baumol, W. J., and Blinder, A. S/ (2015). “Microeconomics: Principles and
policy”, Cengage Learning.
Blundell, R., Horowitz, J. L., and Parey, M. (2012). “Measuring the Price
Responsiveness of Gasoline Demand: Economic Shape Restrictions and
Nonparametric Demand Estimation”, Quantitative Economics, Vol. 3, Issue.
1, pp. 29-51.
Breunig, R. V. (2011). “Should Single-Equation Dynamic Gasoline Demand
Models Include Moving Average Terms?”, Transportation Research Part D:
Transport and Environment, Vol. 16, Issue. 6, pp. 474-477.
Coyle, D., DeBacker, J., and Prisinzano, R. (2012). “Estimating the Supply
and Demand of Gasoline Using Tax Data”, Energy Economics, Vol. 34,
Issue. 1, pp. 195-200.
Esty, D. C., Levy, M., Srebotnjak, T., and De Sherbinin, A. (2005).
“Environmental ~ Sustainability =~ Index: ~ Benchmarking  National
Environmental Stewardship”, New Haven: Yale Center for Environmental
Law & Policy.
Forouzan, A., and Mirassadallahi, K. (2008). “An Investigation into Iran's
Auto Industry and Analyzing the Effects of Importation on Its Growth: A
System Dynamics Approach”, In Proceeding of the 26th International
System Dynamics Conference, pp. 1-13.


http://magiran.com/magtoc.asp?mgID=3260&Number=37&Appendix=0
http://magiran.com/magtoc.asp?mgID=3260&Number=37&Appendix=0
www.SID.ir

o f e ¢ & 3 bd
W g 250 Lol 8 K0 55 J 5 Jal g8 (oot Julow

Havranek, T., and Ondrej, K. (2013). “Income Elasticity of Gasoline
Demand: A Meta-Analysis”, IES Working Paper.

Havranek, T., Irsova, Z., and Janda, K. (2012). “Demand For Gasoline Is
More Price-Inelastic Than Commonly Thought”, Energy Economics, Vol.
34, Issue, 1, pp. 201-207.

Hee, N., Kyoung, C. S., & Hong, K. M. K. (2001). “Feedback Approach for
the Dynamic Interactions between Urban Transportation and Air Pollution”,
In Proceeding of the 26th International System Dynamics Conference.
Kazemi, A., Shakouri, H. G., Menhaj, M. B., Mehregan, M. R., and Neshat,
N. (2010). “A Hierarchical Artificial Neural Network for Transport Energy
Demand Forecast: Iran Case Study”, Neural Network World, Vol. 19, Issue.
1, pp. 1-13.

Liddle, B. (2012). “The Systemic, Long-Run Relation Among Gasoline
Demand, Gasoline Price, Income, and Vehicle Ownership in OECD
Countries: Evidence from Panel Cointegration and Causality Modeling”,
Transportation Research Part D: Transport and Environment, Vol. 17, Issue.
4, pp. 327-331.

Sene, S. O. (2012). “Estimating the Demand for Gasoline in Developing
Countries: Senegal”, Energy economics, Vol. 34, Issue. 1, pp. 189-194.
Armenia, S., Baldoni, F., Falsini, D., and Taibi, E. (2010). “A System
Dynamics Energy Model for a Sustainable Transportation System”, In 28th
International Conference of the System Dynamics Society.

Sterman, J.D., (2000), “Business’ Dynamics: Systems Thinking and
Modeling for a Complex World”, Irwin McGraw-Hill.

United Nations. Dept. of Economic. (2001). “Indicators of Sustainable
Development: Guidelines and Methodologies”, United Nations Publications.
Vakili, K., Isaai, M., and Barsari, A. (2008). “Strategic Assessment of
transportation demand Management Policies: Tehran Case Study”, In
Proceeding of the 2008 Conference of the System Dynamics Society, pp. 20-
24.


www.SID.ir

