GBI (5 51O ol ool 43 5 @
Y\VO-YFO Iup NFN QMU)J@ 4@}% O)Lsx.j-' gV.A:)Lg:__- JL“’/&;‘:‘A}}& Sl {;ﬁ/.-

ezl )0 (Sl rod prw g plew ule p Ol Sgl P (o) y
S (Bolai slgy (oges Jolas
' o o
Y‘so.:l.w Ql.w:’l

v .. .
s igmd (ol 8L
VOV b LIVALVA PO

oS

dle (b 0yl 53 S o o b S ladeT,s o b 51y 55 2 obes Ly 5287 ST 055
5 Sl Sl w3 g ol o Lasl (g3l Calisen (cla ie & SUle Sl i 5 Coblas a2 dE
Solal (5 3o (shaly 53 UL Sodlas &l o e bl oo 350l ale Sl plaw Sl
5 slaeT s rals JLis 4 35 o Sdpn LTy J2alS e 0T (63,0 05,5 oo )15 b e
(o5 ol e Ozl 5 OUIssbasl oy 53 S 5 Eola ) S gadle s S
2l xs S5 s dilae glan LSl SOL (5803 e 3 g 5 plgw Slle » SUL
S 55 plw Slbile p S w3550 533503 3 s Mg OT (M8 3 o gomi 5 03 o 35
315 63lasl 3 Ses r aoms 53 5 OS5, plew 5w p UL &7 (6,50 350 55 (s3lane
53 5 38 o 5T o olg auip Ly o 3 S DU it oB s bl s g
plew g DU (ol s bl ol (50 Il Sleedd L wn
ol alllan 51 Ooas lialy al 53 das (oo 11 plew Olorlo Gai a5 Sl oS ot
35505 b gabasil 0N (sla pite jr (KL 03 3 5m0 5 plg Dbl DUl mdy SISL )
LS ol OT S0l ls dl o VWY IP9A Gladle b (DSGE) Ly $slas (o soe dsles
JSaa b b el 53 eS8 5 il 2l Wge I 4l e Oljs cplgw sble p DU 1
o3 k338 on s ey A L5 0T JUs 5 b e 281 0T wlew Ol 5 0k el o
s SU Lo 5l a5 S o5k a0 S e Jol plie b 5 (SOL slaes e UL
335 o0 gl B o> 5 bl o S

s (rgee ol o (UL @l wo3 s s5m p SULs el sbile » SUL s gulS 5519

BLEIWS
Ahmad.gholami39@gmail.com (J gams o0kinns 33) 3Lzl (5,575 )
Ehsansalimi2005@gmail.com de o2l bl o 5 skl 7

b.adabi@gonbad.ac.ir o5S E oKsls eslasl 09 L skl T


mailto:Ahmad.gholami39@gmail.com
mailto:Ehsansalimi2005@gmail.com
mailto:b.adabi@gonbad.ac.ir

VY Dbl 5 5l cpihn 5 S o 5led o3 )lgr Il cgalatil (6,108 Conlw & 25 VS

doddo —)
b Olnl 5o S e Jlo el UL akeTys G b 511 355 e by 5287 ST 055l
5 g ol 0 Lol (g3laml Calisee (gla tdw 4 SUL Gladsin 5 Cudlee @8 gl
2 SUb Codln o ol by o sl o 35050 ol alor S plew Slbile 5 (S slaos e
gs LaT)s JialS Coge 0T ol 3, 0,8 o O3l e Colial & Gisw gl
Sl s o g0 Ol bl 55 glacdlas i 5 S0 SUL LTy ialS O 3 5d o
S b Lshﬁj""?j"x*fﬂ”" Sldle js Gl odd 28 ladeT )5 4 g ams g i
ORIl S Iy gals Sus 4 g a8 e s 5 Al sl O ) Sl Sl sl alde
ks el 2 sladkeTys 2alS Ol (sl ey 5 0 5 ool 51 (S SUL slakeT s
Glas Lol gladle b wss b 53 OIS ale e VU CS Lk (ol L s O b
a.\.lef V.A‘JB a3y GG S als bt 4 el s Bl S 5o Sos 6l olie
O 3y se dder UL sl Olsis 4 Ll 5o (SOL (5laes e 35 5 plgus 35 ol
o 51 oS s SUL gladeTs il 4 Llg e LT I ok 5,8
Sl DUl 4 e ol 5 s3Laml ) gel Syl5s s FULe sl Olejle oS ol r e o
Ll a0 Ssin b oal (S5 5sden 0dits L)ls plew s 5 (b glaes 35w |
Sl 54 ST 35 o pleorl o) s cpl )3 b Sl (gl 5L I 5 Sl odon
oS plew Shble DU by S Llass b glees e  SUL o5 Sl 4
503 gm0 p Sl SISy lie ol (65575 55 ol S sl 4 8 15 a5 340
Alods alilesle e ol 4 e ol Oyl 55 g3kl DS sla pize p plew 3
s Sllas 4 o and 358 0 Ol srse 2 5 B Dbl s e o
3l 8 13 3550 Alhe poler Cad 55 ke et 5 (ST Ela 0351 5 8

C‘_,.«d‘ ol 45‘)\ 63;3)\56‘.&)&&\) JLM\L@}-&:}}J@L’& C)LLL;_)A

S Sl =Y
S5 o bS58 pl il oo slasl Jlbo Cnliw oS 58 51 K SUL clacs 5
SIS Gl g s Al gl sl site by 5 pAS g Al A e e sl
S O el (WWRF) Gl 5 (SIS 5 (YY) 315 pule 5 (oM andllan dsle 5 g of ol
2 Golane ST S 4 ol Sl O I S oolasl js UL Cul glacS 5a



VIV (SO (glaos s 5 plew sile p S ST 31 gy /01 K0n 5 (sDE o]

b S5 plgm Gl 5 SUle md 5590 93 andllan ol 53 ls sleasdl ad> (slac U

I NSy

0O yuin Dguwt g uLJl.n -\-y

ﬁ\;\),:s,;u,;,@sduﬁﬁw;\&&yaguﬁwkl sl b
a3 a OLE 15 178 ole e 5TVA sladle b (Sudi diy ) s gad ol il

as

Uyl Scraslos ~Cdys Sl gl e i ag
39.4
138 - 2
40 N
Y 312\
4.3 / |
35 . / |
293 301 302 mo/ \ 30,0 \““ /’
30 28, . ¥
2884 A, T, =
W 261 \ \/
25 259
/' o VM 232
] 231
20 B Vo 5 hazdot 22.3 243
YUY OTYATAN j4e
15 sile 2 o PM
- - - » - ] ~ > - - - > -~ - a9 - > -<
< < P
EE S E s SSRisREECCLELEEL D
> S5 £ E .
-

egtesadgardn.ir ol jloas «5 8, t o

(033 3T Lawgito Wigy b A dS Jlo o 58 (Ko o5 ol y g Ul 1) 410903

S @IS 5 s L Dslas 8 s gladle b ossd e edalie &S 5 sb0ls
WLl by 315 0T dan e Ol 51 (Sl sy AL n Uy S Sl 590 5 B S Y
u’;&;:é)h\i:duo:ﬂdaudx.dx@}J}i:@\aﬁ‘}:ﬁijﬁjajlsjséﬁ
SWod e Jols gl 5 obedl Cuns 53 &S S 5wl 5 eSS 55 dos b
SOl dstl (gl sl e 48 i (Wos s 5 el L5 5 Il e slade (6108 4 le
W03 s (6l (laes o UL Die Sl ok &1,1 ilises (gla, ISy Lo s 3 g
:@lous\,\ﬁjdu,&m,};|ﬁ\°f4>m,>.grsc,:}ung;p,u_},bc,.u
S S gloo3 s 3 g 51 DU Ol gt 4 (b 35 5l (e 1SS DU Jlas! (Ll
Ol 51 SUb 1803 o Clao 4 350 ool 52505 31 g dool0D 3 SC gy cpl 45 555 o0
s S e AISE DU Ol 45 5



VY Dbl 5 5l cpihn 5 Sy o5led o3 )lgr Il csabatil (6,108 Conlw & 25 YIA

o o 0s 8 e sla)saS 531Ul Jpeda LT)s Olsie 4 baes e 3 5m Sl (0
4 SWb Jsd b6 slaaszn s baeT s sle Wles Jlo gl 5o L (Bl s 39w Ol e
o Cay x5 il 8 Jlas g LaaaTs 51 bty ja ST L Sulgd 5o 5 255 pdlel SUL el e

Do gl i Sl B UL
3 St Sl Likizes b ol pdllinn 3503 3y Sl pl 3590 53 (Fslite 5 a2l
I3 25 @3laBl D 03,5 a5 ESSL Sl ez Sl (Kb (slaes e
Sl Jsatn rlo o Slile o 558 (o1l (5148 & UL (s S48 Liditne 2051 5o
G wle e 5y3 55 5 K Gyl S sl L e s SSL 1 e o Js 5

.JJ‘&)}?—)Lg)‘}ab}oMQQLAJMJ);

plaw lle p ol -Y-Y

VL Cad by OT (See 5l g 5 03505 oM 5 1) (oot SIS il & oS e
G5 OS a Al o S E Hldelgu 35 & e b BT 5 U8 e S s g Ay b e
2ol hle DU 53 8 e it S e e 55 Joue 1 o led s Ol Mol
G0 8 0o LS o Z3L,s Hlalpw & el Spw 5 Lead Sl g sares
Sl Cad I3 51 (22U 5 5100 3 55 o Jlesl DU ol (liiee sla ) 4 n) 5587
a0 S p 185 (55 e DUl S8 S s g e D) g 53 Ll 35 0
Sy g o 3 dpBe gy S5 Aol gy s ksl SUL Bl ba)paS 5 Ko
Il LT 5T Sl 5 oikd 4ty S5 OUT deTs Ol sie 4 Ol el 4 &S 0 o
25

2 Gl g 5 @bl Pl S Gl ol Ol 4 Ol ) I S DL 15
s o e DU pds 350 53 (oo5 sl e 5 g3l Slool e $1 105 8 L
& bogos LlaiS o) cpl 3l & ol ss A8 Olgie (YA TS S () b @ 5yl
Olge a1y 0T a8 5,05 34mms Jowils ) s« 0355 a3 opl 55 ¢SoslST Slafllas Lo

Slosl 528 s i li) adlas ol Coa ol b .af,u;,;up@ﬁdmﬁ@;ﬁ

(OFAA) lziss 5 esljs sl

2, Matheson (2011) and Schulmeister (2008)
3, Keen (2011)



TN (SO (glaes s g plew sile p S S5 1 gy /0L K0n 5 (SDE o]

e o e Dol s plew Slble S wds Gl oS 5 e S
238 eyl ol

Olge 4 0T 5 55 a8 clel plgw Slbile 3 Sl mdy Cmlin o)l plazt 550 &7 4307
P 4 e S a5 ol Jlo sl 53 DL sl g 53 S sl 1
A8 Ol 5 b JUis L 52 4 el ke 6B 587 OIS b 5 D13 atier g1 2 50
@3l Sl el 5 yls Side oS Hlws (g 18 Wl e L3 bies 01,8 Ol g5 2Bl o
b 3y 50 53 bl e obST e 3 3 gm 4 Doy LOT Ooa 5 435 a3l 1 plew
sy Sl sbayl3l 08 w5l s a)ls 3 galate Sl Sl 5L s 0,8 ole g
I3 L3 on (555 Sl plom Sl 53 (SpEdE 5 Selae Cdlid g 3 1y 0T
5035 o pbus L5k 4 ble K 55 Slas b O Salslas ool Lidiime glode folis s
e Sl 5 Lk S5l $SKs) 5 Olag RIB s gy mool 8 a4
ple bl Sl s dy o 5 4 Jgl alng 5o L8 o ple S sl olez!
Dbl g 2l 4 sl ol 53 M 358 e OIS e 51 g 55 cpl 3o Sl 4y e
03 g5 Gowa 15 Sl )3 D3 s SUle by o 303 1y dmn cpl SUle g I g Snd
51 il B8 55 0sb & ool b O Fdlelas S slas sl L2alS L |5 el
Sk ST 5 e gl Aole e b o ST 5L DUl g i g o slan 305 plew A1
DRl 4 e 5 Bl S i gyls ol (S plgs DU S iditne 5 (Y00
bl g L5 oo a8l DOlalan (alas @z S L 15 000 o1l Cad DUl
od Sy i g 458 il 4 te SBalas 4 ja Rl omen s a1 1) S
b S 1) Sble g Ll e ol

S asle by, opl 5 S S s -LAT)JJ&U&UAJ}JQCL&.AJULZJ) KPS
@ b bl OIS Sk dstl 5L s 6,8 Ol s celew DL 53 355 Slaalls s 2
Ll oo Igs a8 LT s g0 g g mT;:Jdlﬁé.\a_&@a(@Q\x_bﬁouu
S sl 5 g Colal 4 Sy 53 e Gla )l 3l Ol e & 03 o 5 g DU HUS™ 551, 0T
b fay s b laylil oo SUslel b 5 Cgs Glams s glacwlw Llg o Coldal opl

b Ol ol wdy (B3lal Sk g (gnsme J3li Jobe 1 eslizual b addllan ol ol (Jlo el

I, Habermeier and Kirilenko (2003)



VY Dbl 5 5l cpihn 5 Sy o5l o3l Il cs3bamil (65108 Conbw 4 25 YY-

St b Lg:\..a:é\ u)&fgbwﬂujuTo\J;U JLE:.;\ L;UAJLLYJD;L;)LWJJA
S 4 @3baBl Gl 5 (I e ( Jlo Glan a p DU ol aed s Sokei
sl i sl ke 5 glls Cad bl Sl Esl Ul ol pds LT Y
o D JEl GBS 5,8 e 515 ASTE 5y 0 addllas cpl 53 oS a0 I pd e
A:JUa.a ui‘)"‘\fuj‘k‘ g;-w‘ Ls)l«é_ﬁ‘ Q%‘SL&J‘:&;’AJ;(LP Q‘Jﬂl&)abﬁ.«v Jj.wjg:)l.‘:.“ﬁ
Jsj::;@LBJ@ééu;@e—QTJ:SQ\.\;.A?@};JJ.A:}JJMUSM\
6»:)}:)J}Aé)l«a.:;\Q%dhﬂjh@@ha‘cﬂj‘oMaHKJAﬁﬂo)W‘Ls;{_L@

3,5 B

oud plxil Glallao -V

Lol sl guae (5la 5287 6l 1y (SOU 35w DU s 56 (V) e 5 5505
&5“)J'~' \*Q'—Y"bdlﬁ)b)jbé\jﬂlﬂﬂdh)}bf&lﬁﬁLst’."‘JJ.'L‘v_JjJ)‘cJLﬁw‘b
4 e s 53 g eols Rl (Jbe Sleds e DU &7l OT I (ST mls s S
Dshe Mg Sals

J‘Jémwﬁjmjy&b).ﬁ Lha.ﬁﬁm.ﬁyjs:)\:.“.ﬁ 5‘*’)}“{6“‘*‘&-‘)-’ (Y'\?)Vwal.bj}
Sare Slaje Pl & g S5 3l enlial b ad &) 50 4 1490-T A Gladle b SUL
Lﬁ.\i})‘_}:p)‘jﬂb‘) u\;‘au\,& C)L:“.A Cpﬁ )" jb&g&h})‘wd‘ DL g;.w‘ 4:>‘JJ._:_
Oljes 08Bl (Symn Sl day oo ¥ akols 53 o8 das o 0L mls sl 035 awlis
S ay i8S sl 3 Wod e cpl 5 Sl 4l 2lS doys Fragds Olobgsl (6,108 05 o
el 0 (65108 83 e Kt UL I Clne

B s 4 VIAFY b Sy oy b by B 5 ,S0sy Sl eslizal b (YA ¥ g zay
oY G T Gy 5iS js Cao idw by 5 SSL Ohlzel SSL Sl SUL
S o (St SMalee S (B ae 8 ol OT S0k uls ol wsls

.::ﬁdél{&ua:ﬂﬂlf)w}&uiﬁg@ﬁ\{Jw\

I, Chiorazzo and Milani (2011)
2, Johannesen (2014)
3, Restrepo (2018)



YV SO (glaes s 5 plew sile p S 65750 1 gy /0L K0n 5 (sDE o]

CMalas 3wy S 56 s 4 o gae I3l S 3 oslizal L (Y+40) "S5 5 <SSl
Sl ol o pl (6l s o O gl Llaestls y slasil Gty OT Jal e dUS™ 5 plew
o313 [l Ao ys O b 1y wle w4 558 s Ll W ds s &K Ol 40 (el o
Sl s ashe DAl 53 4o Y Il 4 W g 5wl paem AT & s 5 s
SR 13 6 5 Ao e i a b WS 5 (g ol wle e Dbl g SUL Gyl
'M’G‘

Loy pplew spu p Ol b S8 s p a5 andlle 53 (Y419) 70 puila 5 $SeSTs
S Ll olssl 5558 VA sl VoA B8 51 BL slaesls i eslizal L (sslas
s o (lamss 3,18 o e S (o3lasl ddy  plew 35y DUl & a0 DL
S o o oS oy o Olgie 1) 3 5m p DU (e

G e 4 WS A G Gl O el Dlble p DU 56 (Y 9) TS5
2 Ol [l ST a8 das s aney ) Jhe dlie ) el o3l 15 gy 340
g 35 Ol 2alS 4 das e 0L Jie (sl LS o iy g 1y IS 5 (518 e e
Gl I 6 E o el a5k o S e 2S5 S5 e ] 1 sl ple
35 dal s Sl Sl dny (slaaelslgbl 53l 4y Sl (Sl a ol oal G b Sl plew L
Ay sl

la by ases Dol 3 lblul e &K 31 eslizal L (VFAY) sI5 ule 5 M
S x5 SRV Lo oy o 0yl bl (g1 (S tow Jolb (o 1S 50
2Ol ps oSl 0T 51 (STl gls sl 15 (s 3550 1 BESL p 0333 2551 5
S g etd  SSL e Gl 4t 55 5 LOT wyja 2al Esly eSSl 03531 5500
Wy s )3 5 Gl (Dhlzel abse i ply 5 das e BIEH LOT asels
b SRl P

b Jsems Slae il Oge 5 dde 3l eslinel L (glandlas 55 (VFAF) Sl 5 3
2 5 AST L Ol 5 (SSU slaes o 3w  SUL Jlesl Ol AFBY-1YAY sladle

J:J-.‘Jﬁ‘ ‘J ;Jy v\.AT)b QL;JL& u'.'-‘ c’lj 4{.‘\.&3‘54 QL&J @L’h .Ju"oJ}a.; o ‘J Wﬁ

I, Song and Zhang (2005)
2, Dackehag and Hansson (2016)
3, Torrez (2006)



VY Dlsls 5 5l cpihn 5 Sy 05l o3l Il cg3bamil (65108 Conlw & 25 YYY

e DU ol adg a3 5 3l e U o iu G e Sy o3l

s Al g 53 1y eleml 0L 5 e mbie anain 53 Ol
ol g3l 4 S s Oldles js Sl Ol e 0l el Sladlas 5,0 L
Slaiass bl oj ol 03 @ MECwln 48 8 51 J5 5 ods wsls plgw Sl
o oa b addlan ol by ol 53538 plonil ol al Jlez| S5 50 55 ik

ol ks plondl OIS (gl ke y ULyl s |

Joo ¥

Olgie & s Sl (d 5 sbolKs sl sla jtdn Jold andlas oyl 53 (golasl Joe
3 Slelanly Lol Al o s SIS sl Ol & 5550 UL 35 5 Yo SIS el
IS s gy 5 s (S Ol 1y 5 03508 CIlab (5bamil 65 sLb
2 g Jos OT 5o a8 Conl Jo 51 Olaal 5gy opl 5 eslizul Coda 5 555 o 03linl
35 8 o plnil oS 25T

(HBacS O pan) Hlgils gz —V-F

Sah e Gl atlh (Wgh e 4§ L s (Kes &S byl sl I glaels Jols (gslasl Joe
35 Ot SIS Ol ar S B e Olios 3,5 (o oeel IS 0053 8 3
ot o35 0L B sl s & (SO wlo s 5 Jlo 215 Olie 4 5 bl Lo o
G2 bl S s ams g Cysgdoe 4 o 1y 35 (S5 0lss 5ol S lae
plew G 5 (S 03 e S5 4 51 g 5 T gt IS 05,57 3 bl 5l 5 55 oo
25 g S iz llas 05,5 8L 5 dlad g ST o sllae
..u,l{@.sjsb;y,\:54;.\;w'ﬂ,'a.\,:L}i}sc\:@u;ﬂbjl};udud\jp

1 -oc¢ 1+yY 140 Sas
L M m D P a
t ¢ t . LDt . _tTt
maxE %20 B 1 oe 1+ + 1+, +ayln (pt) + aZ‘ln( P )] o

s l
Ct+%+%+—+%+%+&%’°“=(1—TW)WtLt+R Keq +
t t t t t
R?_;Bt_l_l_M; 1 zot_l_ (1— d) REL Dy 1Dt_ + (- S)(thwt) o "
t t

O e Cp 0 liS 5 e 3> s J.a\.cﬁ (sl b Q\)U&ﬂj‘}?\let O Ly s

L;Ida..u\jLg‘Y\fJ.:‘j)aa:@\élﬂﬁjgsjyg\ﬂl,t Lg_;“,.v 44\.' CJ‘};\?-‘SO.J:-



VY SO (glaes s 5 plew (sile p S 6575 1 gy 2 /0L, K0n 5 (sDE o]

elew IS (6,5l SaeSSL 35 )l gl i 03 s C"}:‘i—: b 4 )l gl g
0 plew g Ao 5 03 s Qg cSlonsd B e S WSe 0 > 0 PP L
S S O > 0 IS (555 4b,0 25 S P il gn Il (IS b o A
Sl it el S5 )53 53 Cenlalnd o gos pelaw odins 0L Py 5 Sy sLolis
L (D) (S 198 03 o ¢ Kl GLOE I (55 4,8 €05 e (S3,1 4t Dlarond
il o S5 RE o 75

GdaT )3 ¢ gazme Culy b 5 LSk 0 I8l o)l w>@\»;otﬁw;w%qy
Jlo (6ol 0533 3 I8 Zoben paame 45 AS a0l dslee ol bas e DL ) Ll
S Oz eyl 05w A5 2w s () frefiene SNE alo ¢ 3 s Bhae
31 A0p—1) J3 0553 pls S 15k 5 (By) S jlan Bl b 5 @) plew 5 Skl
Aol (DU Sl el LS 0593 03 e (Slo g SladeT 3 IS 4 e 51 ol sladaT )5 s
5 J8 en3 (S Ol caley sl as 3 Blosl Sloye T3 (ool ess o els
Sl sl 5l dm (PE+ Divy) 0T Slle o en 4 plew 53 15 0553 ,HE wbe
s L Cl{‘w Slle @) s L 6)‘.1?03)?« Slo g LTy Ssh g PP "’qu“ ol
DUl STy 5 (Sos oy S S48 5 4 8 56 038 o DU yata (T°)
A e plpw Sk le

Y ey &) 4 g gl alepm BSK85 A3 s ol STl ba | gl oS ol 4 ar 5 L

1wl
Ki =1 —-8K1+1; \

S Jeol gl sy pbaig Lty il Sl slaale e Sl £ 56 OT 3 S

Wl 23S 4V Y Lly) a5 b g lasl S gl 05 ga5 ST

/1t = Ct_o- (?)

BHHRY =1 ®)
t

Y =croa—mw, *)

Mo™ = Cro(1— Ri?) W)



VY Dbl 5 5l cpihn 5 S o 5lod (o3 lgr Sl csolatil (6,18 b 4 25 YYF

Cr® = BEm1Cr3(1 = 6) )
d 4
Rt (1_sd )
Dl=cC/°(1 - — @)
A S !
P§ = B (1 — =) (P& + Diveyq) ()
At €t+1

‘j‘)‘}.;u-e.)‘nw@).CjrbduwJ}—iﬂdauéjé(Y'\')\Q‘)&wj‘;';wu‘xw
S o ond (V1) 5 (1) el 51 OV8AY) T 2l s 05

1+cr‘ti ag
od N11.d
Dt = (fol Dj.tt d])1+a? ay)
ot o
L= (f(,1 Ly dj)r+et )
WS sk
1
d —_—
RE = (Jy B[ djyret (")
1
l —
RE= (J, R djymet ()

s 51 RY E5 L5 S o Sy s Laes e R E5 LTSl ol 093 o
O Gl S O 5 03 e 151 o el A8 OF Ll 3L 25w (B
ply gobee 00508 il 503 5 oy S5l S dlis 4l sl o Ail o pls ol

s

Sogs (solily sy ,L8, -Y-F

5 @6 VS Sy (el Lsd e el dgeme 55 33 4 sy sbaely
b}&ksaé\;':-‘bﬂha\iﬂ)\&ﬁ)t&)w‘)ﬂMMMJJw‘jdygé-&j}:éua&

I, Gerali (2010)
2, Dixit-Stiglitz (1997)



YO o SO (glaos s 5 plew sile p S ST 1 gy /0L, K0n 5 (Ve o]

ol YU sucs adei - )-Y-F

$las 53 lg VS eS 5 o8y 538 o W5 e S OB, Sl Y Il s
W5 mb G b 5l ol YT S 5 Lo 5t al (1 3505 5 00 M 4 ol oG
PSS e g ole VS 5

Y, = (fo v, dj> (o)

douly YIS oy il 228 S0k @ 5] danly VS W5 Y o JS W Y S
doly G59555 Gk Sl S b, slad 5 olg VS eliS W 5 &y plpls il s
Aol e 55 3 g (65l ST s 4 dauly GV 0ld e slawd 5 (V0)

maxy , PeY; — [, PcYjre dj (%)
33 8 o ol (V) daly (19) 53 (10) alasly (5,101 L

_»
-1

P-1
1., 0 5. 1 .
maxyj,tPt(<f0 Y. d1> — [y Pty dj (V)

AT s 4y 5 Dy ] (Slabanly GV SIS a6l Jgl a5 0 b2

Y. =Y, - (A)

Aas o Olid | ] aauls GV (6l Lol G dslae

Jol 04) daly S0 & blud ogas o (19) kel 53 (10) day, Nl L

:Jb_/fL.S‘
P, = <f0 P,? dj) 04)

I, Dixit-Stiglitz



VY Dbl 5 5l cpihn 5 Sy o 5led o3l I cgalatil (6,108 Conlw & 25 YYS

alawly oy s -Y-Y-F

Glas 53 Sslie VS W 4 K n 68 ol ooy 31 (gL sl Jols td oyl
L.C,.mid4.1:-}6).3.415‘56‘}:-419-}&}:):‘)bfdwue@.ijﬁdﬂs)‘.&d\ggj
gargbog aim il il LaR) alopm s W) IS (58 Cnd 035 a3 53 ome
ﬁL;de})x.;ﬁ'j(Y'\')hT«i) CJL’JLE.& wb‘jw@w:a}.b LAGJLGJ ﬁﬂiu c.,\.:!‘,: cu
SV S asly Vo)) Olpe 4] oK cslalanly WY i3y 55 358 0 o5 (Y01F)
AS o A (V) daly G b

Yie = AtKjC/{tle'lza (Y+)

Aaly Sy 4 S 03 olSs plad Ol &S e ys0 e Ap 5 S 0> e g @ &S
lnAt - (1 - pA)ln[I + pAlnAt_l + EAlt (Y\)

Ldbey w55 Sl 5 ol ol Jb o 5sb & oS Zualjos 5 oS 55 €g0p (V) sl 5o

o302 S 50 5o S5 50 2 g € (11) 5 asl e 0y e Sl 5 i 5 SSLe

Bl 5 b @ a5 b1 5 a6 Sl Syl 4 oy s by Bl o

)k
mln WtLj’thI(j’t (““)
Yie = AtKj‘ftL]l'l_ta (¥w)

2l (1F) daly S by Ul 43 b

We _ ((A-a) Kjre

(Y¥)
Rt a Lj’t

T g s 4 (Y0) oy S 4y g 45

MC, = A, () @ W, R, (Y0)



YV o SO (gloos s 5 plew sile p S 5750 1 gy /0L K0n 5 (sDE o]

e S Sl Wy 555 G55 carlepm S| (s el I 4 (slalanly o8 b
“EL“;‘“\")°MJ€_J;L§J&:“-’}“U\1J"
6 (Y9) Wslee Col ois Joolo LIl 5, baig 5148 (V) daly b o138 sl L

T e s

P = Et2ﬁ1ﬁi@(1— )i Div,y; (%)
At t+1

ES
o8y (55l (slas g Ol ub 355 gsame il pl 350 5 ol oS STl Sl
Ll S oS 31 g Ol al plgn 5551 (53 S Tk I 4y o ol ol

Wl a5 S5 4 bt s L oK 10

t At 75

maxp,, YieoB T (1 ——)'Div, (Yv)

€i41
35 g o a5 (YA) dlatly Oy g 4 o8 oS (503 g

Divt = Yt - (1 - TW)WtLt - Rth + 5Kt - It (“/\)

S5 b s 4 g b Olalew plew 551 035m3 ST JLis 4 (sleanls o8
Bl e e 8] e

‘L'S

maxp,, 20 B35 (1 — =) [V, — (1 — T)WeLe — ReKe + 8K, — 1] ¢9)
. 0

Yy = AthaL%_a

Ki=(1—-8)Ki—1+1;

S
€t+1

:A_“»Tu;a s 4 (FY) 5 (F0) SVsles (YR) dlaly oliang !

¢! —a)% =1 -t")W,; )
t
F(Kt)=1+Rt—5—ﬁ(1—5)%(1—f—s)=“—“ ")

€t K;



VY Dbl 5 5l cpihn 5 Sy o 5led o3 )lgr Il csabatil (6,108 Conlw & 25 YYA

0353 o 53 3,8 o JSE QW) VIS o) s 4 Cnd o ol 358 0 55
plosil digy Dope 4 1) Cand ot AT B g ial s 536 (1 — 1) el 51 s
23 S s A Sy g 4 (Sl w;,;\Ju@;;ﬁmlﬁ);\;m@ﬂu%\m

355 n e (FY) dlaly S s 4 Cnd ol gy alasly Cnd (S 6555

(P) = [p(Pe— )™ + (1 =, ) ()T 0] 1 (*Y)

P insd Sdea amps P oS Sy L5k 5o JS Cad S0l Py (FY) s
il o Cad OT S 6553 SOL @ 5 o8y o 7 0k el Cond

okt gote sl 45 et L OIS e 1) e mha ol (Y00¥) Ty 8055 wlul
215 L (FF) alal ) p b 4y okl ot o 5287

ly = (L) i1+ (%) E; (1) + 9 (MC, — 2,) (*v)

sols a3 55 Jele B S L e Sl a5 Ol il e S0L Ty (YF) dlai s
LM‘(V?)@‘JQ)}«&Q&IJ

_ U-BYp)1-p)

Uy s

(¥f)

el s 4 (MCp—2) M5 dls o avp R L po5 gl (FF) daly )3
A e s e JLs (gl by el by 7 OT oSl o 18 s
35 ool sy 0 gy SlTad Sy el 3y b 5 SIS 0595 0y 5 4 p) 5 e
) o dias oo plonil sdms bty 7 ool & ol s ol @ 0T o) 5 4 (Sl

Asb sl ST Cas cb.»l“;)lf,‘u e LOT 53 cud &S S o s

I, Calvo (1983)
2, Woodford (2003)



YA SO (glaos s g plew sile p S 6575 1 gy 2 /0L Kn 5 (Ve o]

Sl i —Y-F
CL;A}G';\: rboﬁjd.féyd«i.uﬁwuéjfﬁﬁg].\»y Sl aasl s Ol s 4 LaeSSL
solie sla,l gl 5 Loy Sl s 50,8 Gl 63 Olyie 4 1 Lyl gl 5 Loy 15k

S s Jde s pdies e g ) L azws 95 s eyl B CL‘.« SmS shls els
g;w‘ou\.,&w}?

LR Ve R ,o|3 LSl -)-Y-¥

.m@rﬁtggwu,uujé.gjém&@j S5 odes Doy 4y LESSL ol
(D) ey )0 4 6ol o o35 350 w0 (VN Vo 5 5uiVpn old 2 015 o0 1

1268 ks ol ¢l
E, Y%, 05[R o, — RAD, — L (K€ _ 12K
maxp E¢ Y20 Op[Reloy — R{ Dy 2(lot 7)°K¢] Y

5SSl foas a3 p53 4255 WU a0 ¥ (b i 55 Jole O (70) ol s
1l (F9) ol Sy g 42 457 L o ESTL il Ol joe S 0L KPP

KE=(1-8KE, +12, )

R PR C R = P NS (- KECIRC PN TS F PO S P

(V) Loy )0 4 I3l a5 e b5 (KE + Dy = Lop) Sl a5 b 4 4o 5 L &S
LT o Cews 1 (FA) 5

Bt =[-RE +uf]=0 V)

pIRE —vKE (K- 0) (—25) — = 0 o

m,é;paw}uﬂ;ytjsw%@b;;\}:@(\‘/\);(r\/)ommﬁf;p

:als u:‘il'“" (T"‘\) sda;\) C))}.p

I, Hollander and Liu (2013)



VE Y Dlasls 5 5l cpihn 5 Sy 05l o3l Il cs3bamil (65108 Sl 4 25 Y

RE =R -y (A€ - 0) (£ -

LOt LOt

00 gy ..\.'>|5 -Y-Y-¥
Loy b il g s &L"-‘.}zRg Sy F I"PE L;hoaﬁ.uqués\{j aws ol
d‘f-‘ Lg)‘.k.'b‘ okl J‘ij“: S g CU |J.S ‘J"‘f-ka.f‘ QHJ)RtD S g Cj: 059 ui‘ é)‘»\fo}ﬂw

23l (Fo) alaly g a0 (Yo V1) o ulal sy aeSSL

E.Y® OtTRPD. () — RE(ND ~ _ Yad R?(])_12RdD
maxp B Yit=0 Op[R¢ D (j) ¢ DD() > (—Rf_l(j) )*R{ Dy] ()
T3l gr ST 1y os s 55 (6 ST 3 g 5 A 4 el S

D,
D.(j) = ez D, )

Ol oo o Ly obdng b ol Calidus (loos o (o ils 2287 €0 (FY) ol o

J)}T@DAJ‘)ILJQM‘SJL#‘;G}‘\JGJ‘J

e GERDE vl
‘ (1+Rd)(1—€d+)/d‘;93)/a) (1—e%+yy+0pva)
YaOEt Rty 1

(1—&e%+y4 +6gva)
G oSS gcdgs -F-F
B 5 655 0 KL 5 Sps (55 e UL Il pde s @ Logas Jos Slllas s
S el T 5 SUL It b 51 Cas b sd e 85 53 Oy oS
35 ok (i 5 SUL Gl 5 b 5l Wl cIas S1508 0 Jbo meb S g 5
A3 ol by S e Sslae (655 0 UL I Sl Rl 4 5 eld (S Sl e el |

23 gh menls Sl (FY) daly Oy g0 4 S gs s s

B, +My+ T =(1+R){)Bey + M1 + G, (FY)



TV SO glaes s 5 plew sile p S S50 1 gy /0L K0n 5 (Ve o]

le':j‘*i)‘"\z-‘ Y CJ)) P ;}\fu‘ “ JJ”ZLSA upje) Sl d)) 6"""" C)Bu Gt ny
1] o 03l OLES (’FY‘) 4.14:‘) Q)}é@‘*{&;«w‘ wl.«a—

MJ&OL&‘)&&N&))C)WQL&V}
2ol ey 5 Ol fola Jue cpl s ST ol Sy SUL ladaT s g o T s

AL el Slle DL 5 (ST 63 o 3 g

d S
Tax, = TW,L, + :—?R{?Dt + :T (Pf + Divy)as_, (FF)

Db 43S i 55 (FO) alaly &y g 0 (555 0 KL sl 5
Cu; + RR; = fry + dc; (F0)

)(Cut)rgf@;,ms}im)wuiﬂl&uujﬁqgg,w%w(va)a’\,,;
)J,.: CJ}J le.hcbj_;.w U‘J\, J.AL& J}i 4‘lb~ CLA g;..n‘) oo MLL;G (RRt) L?’}JG J‘f.":
Wl ool i e 5 L s (f1) 5 0 &SSL sl 3 5 (dey) o5 0 SSL

Dy 36 (F9) daly ) g 4 wle e S
my = fry +dc, (¥%)

OLKar 5 Slam)) Lib o b T ys 5355 aiiy b olie jI b 655 0 &SSL 3
5 g S50 AT 5 K 3l g0t 4 S L5 55 1308, Sy 4 g kT s 55 s (1TAA

S o S (FA) 5 (FY) Laily) &y 50 40 )
fre= f%‘l + oil; (FV)

oily = poi0ils_1 + €0y, (FA)

3 A 5Nle G015 03 5 el Jb o D)0 4 oS (S5 €y, 5 (8 T3 00l &S
Ll CJ): ujﬁ 4.1\%‘ BE] 6’2.0.: J..AT): oS ol )&.&T d}s .144‘)) 33 el Ooil )\:&A d‘jx\

1335 o i (F) oy &g 4 35 S S Sl ST bl 0y 8



VY Dbl 5 5l cpihn 5 Sy 0 5lod o3l Il cgbatil (65108 Conlw & 25 YYY

fie = ppfie—1 + pr(fie — 1) + Pyﬁt"‘fz? (F4)

g a5 O0) Ay Do 4 S Sl J a0l iy T OT sa 8

Ne = = ®0)

- t
My me_q

2 Py 5 P Ol Conds polie SE g o2 )80 Sl il Py 5 g5 5 Ol il T
o e ) s ok o) 5 Ol T 5 5 5 5 OIS (sl S el Sl

oo s o, Juo -0-F
Volas &S ol ol 3513 52y B3lal Gl o ges ol Gladie Julos 3 oS IS
S bay el Jlsds o 28 s 4 dde o 6oy ol S L e (e 2 ol
) sk daes s 5 'Sl s 015 oo Jle Olgie 4 o315 3 (S5l st (51 il
I U3l 450 3ol Loy s 5 0 43 5 02 S0 SVslae 8 b 5l alllae gl 3 23 gl

23 Coge b Ol 1 ol il 5gh 035 8 b pite Doy Sl Sl

Llods i, 8
A A 1 ~b ~
G =ECyy ——(F — Efteyq)
C
A = =06,
ly = E(Wt —0cCt)
m ! (o. ! )
m, = — (0.6 — =T,
t o c t_rb — 1 t B
- rd(1—1%) rdcd
Dt - O'CCt + _b _d P (T'td - T'tb) + _b _d P 8?4_1
rb —rd(1 —149) rb —rd(1—19)
ps—1. _1 P i+ (1= B —1°)Diveyq 4 7° 2
t t+1 t _2 _ ‘8(1 _ TS) (1 _ TS) t+1
1 rlo

O-cét:— _Atb__ _7’/‘[0

r _rlo T'b _rlo




YPY o SO glaes s g plew sile p S 6575 1 gy /0L, K0n 5 (sDE o]

kP =1 -8k, +wl,
MC—(l—CZ)Wt-l-a’Rt—At
t = Pa aAoq + &

y\l‘f A (1 - a)lt + akt

dwv I.
levt (1 - TW)_(lt + Wt) - _(R + 6)kt :I
y . y
Wt_=37t_ t
ay .. =« N 5 A .
T(J’t - kt) =RR, —p(1-6)1 - TS)(At+1 - At) —pA-6)T%¢
& = psteat i
. fr - dc_—
mt—%frt+—dct
— fr, i, ol —

= ——+=no1l
fre T T rOlt

(/)nt = poilal\lt—l + €oit,

e = T + M — My . n

At = Pple—1 + Pa (e — e ) + pyYete;

) 1y, B

e = ( )T[t:—l + ( )Et(”tﬂ) +9,(MC; — 2)

3 1+ 1+
kBkf DD, -
— + —_ = lOt
lo lo 4 p
Rd — YaRt—1 n YaOE(Rtyq
(1 —e%+yq+0pYa) (1—e+yy+0pya)
(1+ RP)eP
(1+RH(1 - e +yq + 6pYa)
€1 = padt, + uf
~ B .
Ge =v=B;_
G

BB, + mmt +TT, =B +R)(RY_, + B,_,) + mM,_, + GG,
TT, = twl(w, + [;) + T*RD(R, + D, — &%)
+ 5@ (p°p; + ai_1(p° + dw) + dwdw,) — T°a°(p°

O & dasie 0L plew sl gl Lol sdd (gl o ‘.:wlf\i Yl

Lgl.&.\}‘wj L.;T L;th;w.:a ESELESE Q‘)L}éﬁ‘j Js.AT‘)b 4 M‘j JL& J‘)Lv BL L§)|J§4.LLA]¢



VY Dbl 5 5l cpihn 5 S o 5lod o3 g Sl csolatil (6,18 Ll 4 55 YPF

- R P TR - GG Y A P O 31— e

Al SRI 0T o Lol

i sl Julo g 4 3o 9 Gl Joo Jo g ((o89)10do) (yguwl pd 5 -0
Je sl el )l ol fﬂ Mol (Bolad o gas ol gladie Jo 5 (0205 oo plil 1 5
£ P30 3,8 55T 5 plamas ST b s sl s S eslizal b L sl o, S
23 sap 205n b S pl war S b el 0l IS gy b el 4 00l ke 6l
Cans 53,5 5 55 by e Ll 01yl 5 SUL Gl &5 Doy g0 4 55 anlllas oyl
S wile Ol ) sbasl 4 by e glaosls Lol ESie 5 (55bT slaesls 5 Sledbl
s 3l adlae sl 53 e o 5 Ko 5 OGN ASle 1051 S1aSS 48 £ 85 31 (U 5okl
o dde ol Sl Jy cpl 5o Sl okl ealal op e B Gl 4 O sl IS
Gla ki b Jue odd w te sla ki8S n Bl oy rie & Sl ols Slisl gla S
Jado 55 dilets o, IS anlan cpl 53 &S oo elyl 35 Juols Ol sbassl adly (glaosls

sl ot S 3,18 (V)

G Joo (§5lwannds (2b 5,1 -1-0
o lie (1) o 011 5Ll (bt 5 G Je Cabge b3yl sk 4
Je Low g5 ol (g 5leans slaesls 5 Ol ,l slal a8l (claesls £33 5 Jsl 4 sla skl
Silwand glaesls 6u))uf u-ii-’f Aas e 0L (ool OIS gla e I (ealas s
35 Gt Jde el Codbge odias Ol dly glaesls (glayskiS 5 Jus Ly odd

ol Ol 1 3Ll Sla il g (g 5luaccd



YO o SO (glaes s g plew sile p S ST 1 gy /0L Kn 5 (Ve o]

Slallas olul 3 00 o pdlS oo pialyb 1) Jou

& S s Falsl it
OYAY) (631 jarlis CRIY a W5 3 ale e g
(YY) OUS s A7 B b5 Jole
(WYAY) (55 panls LYy S5 ey Szl &5
(sl ) 75 plem stile p Ul F 5
(\‘H/\);.;J.i.«;r_.l o) v @V\i@dpc)\sug;f»l..’
(V¥4) o b o Poil o SaeT s g § 551 o i
(YA L4157 VY Pa SIS T s S5 s o
(Y1) OS5 1,0 oc Slors (B pe il IS WS
o) A Op S S b5 el
sl ) Ya abﬂb\}n\;{}acl]);div\ﬂ%fé
sl B4 ed Laos o (gl 228
(\Ya9) ol - 05Y Py S A e S5l oo
(o)) S Y Py S5 S ol S 53 A5 sl oy 2
(O¥49) o Ken 5 e AP P S 8l @6 53 S I Sl e 5 Sl mil o
! ") ¢ 03 s 330 OULa & 5
OYAQ) caual ! £y ) danly Y oy il jiaS
O¥4) sl e £V ¥y S (S 4y
(¥aY) oS 5 1,0V o, 5z (Sloy 93 o mdilr 228 Se
(O\¥4Y) OLS 5 v.Y " S G0 4o piS S
(YY) US55 Y YF Om g clols jmzs Se

Al Jowo gl (2lg slio g Joo pg0 9 Jol A yo (sl yglidiS dunny Lo ¥ Jguzr

Sz S ol OSle o
iy sl Jaa il esl Jue w6
80 F \ AR 4 EvrY
Y Y ] OYE A9 Z b
) 12 A Y SN by

R slaasl Hac

& STy @lgi Y-8

08 yuww Sy Sldlo AT 1 -1-Y-0

Sl ks p olas Ol & o511 4 03 35w DU &S5 Jlasl Sl J1 ST 25T
g Y 5 el sad 55 ol S5 p3Y ol ok esls Ol (1) S 53 slasl guls”

cdjb C)"uG‘w} é‘)}‘BLQLﬁﬂ 63}?‘}&}(‘6}‘34{}&‘,@'1 LJJJACL&_;LA J.:.‘j




VY Dbl 5 5l cpihn 5 Sy o 5led o3l I cgalatil (6,108 Lol & 25 YIS

O30 AS (o5 5183 50 DIV (S3l ale o 01300 KB el Lo o s> 5L LT TAX

Y C I
0 0.1 _
.02 0.2
0.05
0.04 L 0.4

10 20 30 40 N 1m0 20 30 40 10 20 30 40

10 20 30 40 o -bE

10 20 30 40 1M 20 30 40
2 TAX g <1 o2 Lo g X1 oF  K_b
0 P——— -5
-5
c -2 =10 =10
10 20 30 40 1 20 30 40 w20 30 40

Gt slaasly o
Hle Bl il SO 631l 4 00 yuw Sgww g Ol Sgus ‘saT Jodl puSie aulgi 1) JSC%

4§ o 5 4Bl RS 5 DL L Il Sl 5 Ol (KL gleed e DU s L
Gl 8 0T S e S s S L M G w5 S Sute RS
Lo 55 IS e o 055 350 53 (S el 5 5 S5 SIS Lo S b
255 Sl Wge @I e (S (slaos s 350y DL s b ool 0k Lol sl
S 15 g o dld Coandy cpl 3 Conl HEs; s s 035l 355 sl w4
53035 O Gl L b Wae e bl a4 (Sl 0L e 5 a8l 52

3 g or 4l S
3 5 48l EalS S e o Ol jn (Kb 03 s 3500 2 DU 055 L (1) o g0 4 55
A ols SLOE Olpe s 53 5 03,5 adllas VL £ 5 baply sl gl S 4
a2l I e 0T Jbis 4 5 M5 25w & ala s 3555 cal 2l b e

5l o 28l I e Ol (SOU (laes o 3 g Sl 31 L LS e Ol e (VAAY) ) 5uE

I, Gandolfi (1982)



TPV SO (glaes s 5 plew sile p S ST 31 gy /0L K0n 5 (sDE o]

Al 5 4Bl 2 e Ol 03 e p S 15 b5 el S5 OT L ke ol 1
S glaes o  SUL Jlasl b 35 s SWL T 53 .5 48 oo a2ulS” (6,108 03 o Ol s |
J> S (g Al 8 e 5238 (0 D te 5 S L e Sl b S
o gl 51 (S s SUL 5| Slas b & A8 o g o2 gl 15 & e JUisl 0T
0355 T 33 il 53l JUis 4 il 31 cpl il (5 mme S g0 ol 3l 03 o 5 g p SUL Jlas
Sl 4 e Slows 5l 4 53 & ol Il Sl 4y Ko sy o4 byw g
O e 487 o 115 51 (G 03 mmn 550y SULe Jlesl L 5 5 oo S5 30 U3 e O o0
5ol o olls ol 1) Gl (Fs a3 Blosl L5 S e 5055 OT & 5 S e,
Coge Shall JUis 4 55 Ips ol bl oo Rl OT (6l Lo 1 5wl e UL

Al o S o 3 DL L e (g g 4 e 5 4Bl o131 SUL T s
LG sl 4kl (6ol Ll Cl s SUL glaal 28 SUL ool dlesl 5 s B
sl 3 Gl g ple odd ol i S glailiw 6l 2L Ol g2 WSSl 5l (Ko T~
hle DU mdy Gk 5l UL bal a8 bowbe ol 51 LSS 58 Sl
3 UL Jlasl vl 3 b ) 516 sl e (a5 Wb 5,1 L1k sle Kos sla it
Wl 35 0T et 55 g ous a3 8 SULe 3 gslr 55 5 039 (6 2k idu S| 613 05

L8 dalg nl5l s sUL

ol ule p olllo &S 51 -Y-Y-0
o 0315 OLES e 3l il &S5 o311 4 plgms (sble &S50 ST 2S5 a5 M I s
G el DL s b A plew b S 6l LW plew sle  OUL 2o Ll
2l Wgn I e Ol plen 15k 1 Jliad 28l Lo gad Al 4 i 1y (e
45 b Al LT Gl Ol 5o axlse JSe b (Jlo el 53 S 5 5wl
o AL 33,8 a5 55 AT L S 5 e 03 5 288 W5 0l 0T s
SR 5 s ulS Olylalg s BB T3 plgm sble ;DU s A e JS s
¢L€M @3le 5 S gl 5 e 5o Sdas SWL AeTHs L ils dal s Jlis a1y Cs juae
3b 53 s ge OIS b s e (Rl ) s les Ol OT a5 4 5 b Rl
Ol s (Jlooyss 0Ll 53 OS5 F1Lsd o (divatns 630L5 5 033 g 2> 55 4 plgm

OLL 45 &S, S1y Cils dial e T3 o 35w oo Sl Oljllslges 8™ Slulis



V) Ol 5 5l (p2hn 5 oy 05l (o35lg Jlo (g3l (I ol 4,55 YYA

092 AiLaJw &‘ﬁ\ L;‘j’ ‘)QT)‘ L;'J\iJg}:"’u‘:"""J)""‘ J.i‘.w Q_SY.L“L‘;' .J}.w .J}>- L;LA 092
Lz (bl e bl AT Sl 6 Ol ST e 3 g 5 bled 43U
(:LP LS"'\inJ""J‘ CJ): AAT)J Q‘J.:.A (L@Mw&.ﬁlf)waéh:y &AK\{@)})

.u\il.a.;@djp-:‘}ﬁ-C)L;Q)‘@W@d})&@b.\ﬁT))}b.L&ﬂ\f)l:;b

G
¥ 0 ' 0.5
0.6
0.2
0.4 o
0.2 0.4 \/
o 0.8 -0.5
10 20 30 40 10 20 30 40 10 20 30 40
K 10 C Div
4 20
2 0
o ] V/
- — 20
10 20 30 40 10 20 30 40 10 20 30 40
TAX Ps AS
10 100 4
(\ \ 2
=10 j 100
10 200 30 40 10 20 30 40 10 20 30 40

Gt glaasly o
e OBl il SO oIl 4 ploew sle g LI Sgl ‘S»T Joddl uSe aulgi ¥ STl

Connl o oS (1S5 5 Al gr 31 bl s (S Ol plew sble p DU w5 b
Soygo 3) 55 Culda )18 05 e 4 Ko i ST el (S Ul e Sl
25 255 n (b 5 ke S L DL L Condy S 4 08 0T 3 (00 DU 5 40
35k b o oals OS5 5,8 on Dy g (SOL slapls s Joe | ol Jlo el
S hls 558 dlsy &SI ol pm 4 (Sudi ST Sy 038 0 b
Slapb S 5 55355 b Sl 5k 4 (Ko JESIL Loy sl sladl ol 6,LOLS
JEs a1y pogee ol Ol AT 5 (o sas (2LE,L Ll 5 on 5 0l bl 5Ll s (63L5

AL azdls



TP SO glaes s 5 plew sile p S S50 1 gy 2 /0L K0n 5 (sDE o]

& 5 Ao —F

5 OUsslasl w3 sl & g Eobe SIS a8 a8 slaeTys als JLs &
i o plom DILLe 5 (L Slrod e 3 gy DUle 5 558 g0 = e O llaCanlos
Lukzme b ol Qs 3505 3y (Folize K SSb o3 w51 UL (23 25 3
;};@L;au;swt;;»U;r,aﬁ)esp;\uwﬂ@;ugaﬁpwﬂy@m;,gu
Dsadio o Slble o 558 o1 b I8 & UL s B8 Lliime dilge s
305 3 S Gl Db Wil 5L a5 KL Sl eks 2ol Jy 338 oL
15 m sy (6ol B ol 5 0k Sl Jsatia 35 5 (6 18wy e

03 SUSE gy WY -ATA UL (slaosls 51 aslizal b sl anlllan 53 bly cal )3
Gt ms ol Jie 6 Cmoler 53 Olpl Gl (N o3 e 35m 5 plew Shble DU
2O 1 b Sl OT 51 (S s IS gb 488 13 s 3550 by B3l
el ) (Bae G plew DL s b e SR plew & 5 6l LW plew suile
ol 53 S b 5wl alS W ge (S wle e O n plomn 515k 1 bzl 28l L s e
5085 Ay Ol OT Ui 4 5 b oo 2l 0T e o Ol s g 0 4l pe IS0 L JLo
\,;},mumf@ﬂ:&tsmﬁums.»,?@”,,y\sgJf.g,:cb.ﬂb,h_;;);
> B se plow sble » DU sl l 5l 55 g GUIL T )s L ils sl 5 JUis &
s gr IR 5 5 e Ol 5ee OT 15 4 5 0k il 31

s OL L S Gl g Ol S das e Olis 55 SOL glses e DU oo b
e (5 4y 5 03,8 St S5 4 g b )53 iz 5l e 5 bl e IS 5 428 5 e
KL 3 G 03 e Ol ( (S 03 350 p DU 1y LS 0 S 555 S L
Aol 03 g p S 1y I g Sl ey 28Ty on (AAE w5y il palS
wns 53 5 03,8 adlas VL F 5 eSSl ply (sllael (sl SOL e 2ol L 3 8 e
SN gl 0T Iis & 5 M5 i 4y arlo w3955 cnlpliy bl o 218 o5 (Sl O 5o
Aas r 033l 355 Sl S wleyu 4 1 355 Sl e (I8 e 5 il o 2alST

s 4 4 KL Sl ol )l e JE e s 57 el ol SIS il s 1l
slgin Cwlew ol Lgﬁfj\f 4 3485 slawl sl js b gla a f\ [NUNTPVENTIPES

ol B oo 3 53L5 Sl o Gl plom 5 03 35 p DU pg 153 8 o



VY Dlsls 5 5l cpidn 5 Sy 0 5lod o3l Il cs3bamdl (65108 Conlw 4 25 YF

Wil Yol 5 FOLT pll > Cslid sl 5 S sl Ty sl Sl Sl
iy i 03 ar (Jad Bl OlF e sl s cwle lajlsle als Ol s
Lol b ol B sl lpl 2)sT s 4 alasl el o) )3 4 5 (gLl
&l 8 el 0T addllan oyl ol slgidey ol Caliden glaain) 5> DMl (& plonl
AP Gk S G168 @ sk skl e o b Il Cllas S 4 O
Soal S 5 ) 5 S (Gl oy 4 by leials s (osee AET
b Wss glacdlad 53 Sl Cla 6l cmlie Ll s 0l 5lse laslil 5o SUL

.u\ailla.@‘)@jﬁ))&&ﬁ&‘ﬁwpa‘é‘ﬁ\u)J}T}}’:}{



YEY o SO (glaes s g plew sile p S 575 1 gy /0L K0n 5 (sDE o]

References

Bahrami, J. and Goreishi, N. (2011). "Analyzing the Monetary Policy in Iran
Economy by Using a Dynamic Stochastic General Equilibrium Model™
.Journal of Economics and Modeling 5(13): 1-20.

Bayat, M. Afsari, Z. and Tavakolian, H. (2016). "Monetary Policy and Stock
Price Index in DSGE Models Framework". Quarterly Journal of Fiscal
and Economic Policy 24(78): 171-206.

Calvo, G.A. (1983). "Staged Prices in a Utility-Maximizing Framework".
Journal of Monetary Economics 12: 383-398.

Chiorazzo, V. and Milani, C. (2011). "The Impact of Taxation on Bank
Profits: Evidence from EU Banks". Journal of Banking & Finance 35:
3202-3212.

Dib, A. (2010). Banks, Credit Market Friction, and Business Cycles, Bank of
Canada.

Dixit, A. K. and Stiglitz, J. E. (1977). "Monopolistic Competition and
Optimum Product Diversity". The American Economic Review 67: 297-
308.

Ebrahimi, S. (2014). "Structure of Financial Market in Iran: Bank-Based or
Market-Based". Quarterly Journal of Fiscal and Economic Policy 1(4):
25-44,

Fakrhosseini, S. (2011). "Stochastic Dynamic General Equilibrium
Approach for Monetary Business Cycles of Iran's Economy". Journal of
Economics and Modeling 1(3): 1-28.

Gandolfi. E. (1982). "Inflation, Taxation, and Interest Rates". Journal of
American Finance Association 37(3): 797-807.

Gerali, A. and Neri, S. and Sessa, L. and Signoretti, F.M. (2010). "Credit and
Banking in a DSGE Model for Euro Area". Working Paper 740.

Gholami, A. and Abasinejad, H. (2018). "Implementation of Value-Added
Tax on Iran Banking Services: An Application of DSGE Model". Journal
of Money and Economy 11(3): 283-303.

Habermeier, K. and Kirilenko, A. (2003). "Securities Transaction Taxes and
Financial Markets". IMF Staff Papers 50: 165-80.

Hollander, H. and Liu, G. (2013). "The Equity Price Channel in a New-
Keynesian DSGE Model with Financial Frictions and Banking".
Stellenbosch Economic Working Papers.

Johannesen, N. (2014). "Tax Evasion and Swiss Bank Deposits". Journal of
Public Economics 111: 46-62.

Junior, C. and Sampaio, A. (2014). "Tax Reduction Policies of the
Productive Sector and Its Impacts on Brazilian Economy". Working
Paper No. 36.

Kavand, H. (2009). Explanation the Effects of Oil Revenues and Monetary
Policies in the form of a Real Business Cycles Model in Iranian
Economy, PhD. Thesis, Economic Faculty, University of Tehran.



http://eco.iaufb.ac.ir/article_555543.html?lang=en
http://eco.iaufb.ac.ir/article_555543.html?lang=en

VY Dbl 5 5l cpidn 5 Sy 05l o3l Il cgbamil (65108 Conlw & 25 YFY

Keen, M. (2011). "Rethinking the Taxation of the Financial Sector". CESifo
Economic Studies 57: 1-24.

Khodadadi, F. (2018). "Taxation on Bank Deposits Interest with Emphasis
on Allocation Efficiency". 12th Conference on Tax and Fiscal Policies in
Iran, Tehran.

Khodadadkashi, F. and Jani, S. (2015). "Feasibility Study of Introducing
Iranian Bank Deposit Interest Tax with Emphasis on Allocative
Efficiency". Tax Journal 23(26): 9-26.

Khodaverdizadeh, S. and Dashtbani, Y. (2019). "Designing a System Model
of Accountability in Tax System of the Islamic Republic of Iran (Case
Study of Mazandaran Province Tax Affairs Directorates)". Journal of Tax
Research 27(43): 7-34.

Komijani, A. and Tavakolian, H. (2012). "Monetary Policy under Fiscal
Dominance and Implicit Target Inflation in the form of Dynamic
Stochastic Equilibrium Model for the Iranian Economy". Journal of
Economic Modeling Research 8: 87-117.

Lim, G.C. and McNelis, P.D. (2008). Computational Macroeconomics for
the Open Economy, Cambridge, The MIT Press. p. 231.

Matheson, T. (2011). "Taxing Financial Transactions: Issues and Evidence".
IMF Working Paper 11-54.

Nistico, S. (2010). "Stock Market Conditions and Monetary Policy in a
DSGE Model for the U.S.". Marco Fanno Working Papers from
Dipartimento di Scienze Economiche.

Rahmani, A. Samadi, S. and Bakhshi Dastjerdi, R. (2019). "An Examination
of the Effect of Fiscal Policy Shock on Stock Market in: A DSGE
Approach". Quarterly Economic Strategy 8(29): 81-110.

Restrepo, F. (2018). "The Effects of Taxing Bank Transactions on Bank
Credit and Industrial Growth: Evidence from Latin America". Journal of
International Money and Finance: 1-53.

Salahmanesh, S. Arman, A. Anvari, E. and Pourjavan, A. (2018). "The
Estimation of Capital Market Dynamisms in Iran’s Real Sector Economy
in a DSGE Model". Quarterly Journal of Quantitative Economics 15(1):
147-179.

Schulmeister, S. Schratzenstaller, M. & Picek, O. (2008). "A General
Financial Transaction Tax: Motives, Revenues, Feasibility and Effects".
Oesterreichisches Institut fuer Wirtschaftsforschung WP 3/2008.

Shahmoradi, A. Haqiqgi, I. and Zahedi, Z. (2011). "Impact Analysis of
Energy Price Reform and Cash Subsidy Payment in lIran: CGE
Approach”. Journal of Economic Research and Policies 19(57): 5-30.

Song, F. and Zhang, J. (2005). "Securities Transaction Tax and Market
Volatility". The Economic Journal 115: 1103-20.

Woodford, M. (2003). Interest and Prices: Foundations of a Theory of
Monetary Policy, Princeton University Press, Princeton.



https://econpapers.repec.org/RAS/pni67.htm
https://jqe.scu.ac.ir/article_13358.html?lang=en
https://jqe.scu.ac.ir/article_13358.html?lang=en
https://jqe.scu.ac.ir/article_13358.html?lang=en
http://qjerp.ir/search.php?sid=1&slc_lang=en&auth=Shahmoradi
http://qjerp.ir/search.php?sid=1&slc_lang=en&auth=Zahedi

The Journal of Economic Policy
Original Research Article/ Vol.14, No.27, Spring & Summer 2022, P: 215-245.

Investigating the Effects of Stock Earnings and Bank
Deposits Tax Shocks in the Context of Keynesian Dynamic
Stochastic General Equilibrium

Ahmad Gholami!
Ehsan Salimi?
Bagher Adabi Airouzjaee?

Received: 232-01-2022 Accepted: 27-04-2022

Introduction: In most countries, government expenditures are provided
from tax revenues. But, in Iran, government budget depends on oil revenues.
In other words, various economic activities in Iran such as bank deposits
interest and stock earnings are tax-exempt. Although tax exemption pursues
some goals, it reduces government revenues. In recent years, after severe
sanctions against Iran's oil exports and a sharp drop in government oil
revenues, increasing tax revenues has become one of the main alternatives to
offset the decline in the oil revenues. On the other hand, the increased
participation of investors in the stock market in recent years has provided a
good opportunity for the government to increase its revenues in order to
reduce budget deficits. Dividends and interests on bank deposits can be
considered as new tax bases. It is reported that the Iranian National Tax
Administration and the Ministry of Economic Affairs and Finance intend to
levy taxes on bank deposits interests and dividends, but this plan has not yet
been implemented. Therefore, it is necessary to study this issue. In this
regard, the purpose of this study is to investigate the effects of taxing stock
earnings and bank deposit interests on macroeconomic variables with a
dynamic stochastic equilibrium (DSGE) approach.

Methodology: This research investigated the effects of stock earnings and
bank deposits tax shocks in the context of Keynesian dynamic stochastic
general equilibrium (DSGE) approach during the years 1991-2019. The
economic model in this study includes households, manufacturing
enterprises, banks, government as fiscal policymakers and the central bank
as monetary policymakers. Intermediary firms operate in a monopoly
competition framework, and the Kalvo pricing method is used to express
price rigidity. The purpose of using this method is to avoid model's rapid
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adjustment in response to shocks. The problem with analyzing stochastic
dynamic general equilibrium models is that equilibrium equations are
nonlinear, so linearization is necessary. For linearization, Taylor’s expansion
method is applied. The linearized logarithm equations of household demand
for stocks show that the amount of investment in the financial market
depends on income, future price expectations and the expected dividends. To
solve stochastic general equilibrium models, the parameters of the
calibration model must be quantified. The conventional method to quantify
the parameters is the calibration method. It is believed that the corresponding
tax policy has not yet been implemented in Iran. Also, because of poor
statistical data, this study uses the calibration method instead of Bayesian
method. In this method, the parameters of the model are selected in such a
way that the best match is achieved between the predicted moments of the
model and the real data moments of the Iranian economy.

Results and Discussion: The results show that taxation on bank deposit
interests reduces the amount of bank reserves. Then, as a result, banks
request higher rate for lending, and the amount of loan demand is reduced.
Ultimately, the influx of cash into the production sector and investment
decreases. The results of this model are consistent with Gondolfi's theory
(1982) that states savings decrease due to increased interests on bank
deposits. Note that the government tax revenues increase with the imposition
of a tax on bank deposits, but it soon deviates from its stable amount and
then begins to decrease. This is due to the transfer of resources to other
financial markets which are tax-exempt. Furthermore, with the introduction
of stock income tax, the demand for stock will decrease, so does the amount
of productive investment. This makes companies face financing difficulties.
With reduced level of total production, the disposable income of
shareholders and consumption will be reduced. Although, government tax
revenues increase after the implementation of the stock tax, after a few
periods, the dividends and stock prices as well as the amount of government
revenues from the stock income decrease, and the tax revenues move
towards a stable amount.

Conclusion: According to the results of this research, it can be concluded
that, if the purpose of deposit taxation is to expand the government taxes,
instability should be prevented in parallel markets by implementing pre-
determined policies. One of these policies is to expand the tax base by
imposing a tax on other financial markets such as the foreign exchange,
gold, and housing markets. On the other hand, taxation on stock markets
increases the amount of liquidity in the economy and transfers path of
liquidity. If liquidity is directed to the deposit (in the absence deposit tax),
the process of moving to a stable position will proceed more rapidly. This is
because companies are financed with bank loans and financing problems are
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partially solved. If liquidity is diverted to speculative activities, however, it
will have detrimental effects on the economy.

Keywords: Stock gain tax, Deposit tax, Tax base, Stochastic dynamic
equilibrium model.

JEL Classification: E44, E62, G18, H20.



