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Abstract:

The aim of this article is to analyzing the effect of
shocks of fiscal consolidation policy on the
macroeconomic variables of Iran. In this regard by using
Factor Augmented Vector Auto Regression (FAVAR)
method the effect of shocks on government revenues and
expenditures on important macroeconomic variables
including total real GDP growth, inflation, private
consumption growth and investment growth over the
period 1984:1 -2015:4 is investigated.

The results of research models show that the effect of
fiscal consolidation policy on the macroeconomic
variables are different, and it is difficult to provide a
same policy tool to effect all variables. Thus with
emphasis on real GDP growth which is a major factor
that affects other macroeconomic variables, it can be
noted that in short term which consists of 4 seasons,
reducing public expenditures and increasing government
revenues lead to a reduction in production in response to
a negative reaction to investment and private
consumption and inflation will decrease. Therefore in
the short term the suitable policy for fiscal consolidation
is a combination of expenditure cut and income rising
and in particular, the policy of reducing current
expenditure and increasing import taxes. In the medium
and long term, respectively consist of 8 and 16 seasons,
real GDP growth responses positively to the
expenditures cut policy, decline in current expenditures
and social public expenditures is introduced as an
instrument of fiscal consolidation policy.

Keywords: Fiscal Consolidation, Factor Augmented
Vector Auto Regression (FAVAR), Impulse Response
Functions, Real GDP Growth.
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Abstract:

In an economy system, government activities play a
fundamental role in economic growth and development
of countries, but increase these activities have a positive
effect on economic growth until a certain threshold and
from this threshold excessive increase in government
activities not only have no positive effect on economic
growth, but these activities are main barrier to growth.
Including of these activities, can mention the
government's capital expenditures and public debt. In
this study, is tried to study the threshold effects and non-
linear government investment and public debt on GDP
in two separate models during of 2000-2016 using of
provincial data and Panel Smooth Transition Regression
Model (PSTR).

The results of linearity test show that there is a nonlinear
relationship between variables. Also, the inclusion of a
transfer function with a threshold parameter which is
representing a two-regime model, is sufficient to
determine the nonlinear relationship between variables.
The results show that public debt and investment in first
regime have a positive effect on GDP, but by crossing of
threshold and entering to second regime, severity of this
effect will be increased and negative. It seems, this
result is due to the crowed-out effect on private sector
and increase in public debt due to rising government
spending and confirms Laffer curve hypothesis.

Keywords: Government Investment, Public Debt,
Economic Growth, Panel Smooth Transition Regression
Model, Iran Provinces.
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Abstract:

The purpose of this study is to investigate wheatear
fiscal expansion of monetary policy leads to inflation
and what are its short-term and long-term consequences
on the economy. The results showed that the
consumption, production, and investment variables will
be negatively affected by this mode of financing in the
long run. The findings of policy shock functions indicate
that increasing in the money stock leads to increase in
the short term investment but reducing household labor
hours will reduce production because of inflation. For
example, increasing in the amount of a standard
deviation would increase the inflation rate by 1.157 % as
well as it would reduce household labor hours, real
money  balance, production and consumption
respectively by 0.062%, 0.157%, 0.0368%, and 0.157%.
On the contrary, this policy will increase capital by
0.264% and investment by 6.3%.

Keywords: Inflation Tax, Monetary Policy, Welfare
Cost, Dynamic Stochastic General Equilibrium.
JEL: D60, E52, E12.

*Corresponding Author: Rasol Bakhshi

Accepted: 25/Aug/2018)

Iou>

G 31 s> o el &5 il o0 090 (il gy 4 2l lie
9 SaeolSeS (slaasaly 9 Ul 4> 980 p)f 4 oxie &S (cay98 Lo
UiblS Cage (0ye8 Gllle dad o L gl o)l dlatdl (gq, Caenily
@l Oemed 258 o0 Caedil)d (1S lopn § Mg wSpan slopite
Uinl33l da )31 GeolisS jo oS wad o LS wlew SIS mlgs ol
LS cleb a8 L Ll g go )18 alop (al38l & o S5t w2
ar g el aals (el 1y ke 055 e (6 a5 oS L sl
£ oI5l el Jamn Bloel S oliee 4 Gl Sy Jlto olsie
[N oyl 4 a)lgls I8 el jials g as)d VN ojlul & p )58
a adyg pials wioyn <NAY ojlul 4 g i osle Lials wuo
W dlgd Aoy NV ojlil 4y Bpae (il g dopd o[ YFA ol
IVEY o5l s dloyws 0,5 (il el Cusluw cpl (Jilds 3 s
W Jaled lopd BV olul 4 ()18 le s ]38l 5 Moy

Jobs o ol ause ( Jo cuwlws oy Sl (ST (SS9
(Blal (sligy (oges
.E12 E52 D60 :JEL (suwdab

8373 (i S 1 ghannd BIhunn g5 *
E-mail: r.bakhshi @ase.ui.ac.ir



S 98 0,50, b soys Sllle Gy 5l g Jlo (el BT CoraolisS’ g ey Sl 10yl e g S8 s OA

e Jor by diung 04el lalllas oyl iy jo laslyy
N Br 500 Gyl il gd oo dogi ok b 0ucB
0,8 b DL g Al e dlugy |y ey y8 0aeld ldllas
o |y Cste (Jom 08) 05 S0 it gl o0 £
el s 1 o5 Do 86t o 5 S e
Jeos (A¥=0Y+ 2V208) Ly S5 ol oSl ol
Js: Lol & 3oy j) pyg5 (ool aizsm ] )3 &S 350
3 Blol alby aipim (Lo (598U Bk 2500 2]
b olsd b (095) posyd Jo e jlade oasl
25 &S 0jl S B yme Hlile porie ()54

o (Yo V=YV DNAQF) T o (BV-AY DAY e 6
51 3,8 Bl et ((MVOA-VIVA 3230) Ty 5 (sl
bt (FV-2Y DAYY) T g5y (o (sl 3 g e
a ol p Ol 4 Cud St (oyg8 Sllle &S WS o
oad Sl |y ol ede pudd g5 o i g 5V o)
5 olyd yu Wl o 15 M) e b (0ye8 Sl
ol esbos gl ol 5 ol Wl e Gy Lo
Jlo el plaiads 45 3l 3929 cg> sl b oSl
oalaiwl 35 bl plo slods oy5 Gl jl wed 7,
Sy 555 Ly Ly (OYF-OFF 1VA5Y) Sl jas i
O 8L ¢ oges Jolad (6651 <SG 5o (Y001 :VATA)
by g9 S jlosliwl Ly g cpgllas @5 53 S5y
ol D)1y g Sl )3 Jor (i oS 4 (SS9
» ol paS ccal Jou T bl Sl oS ol il
& 3l e (8lg 455 5 iloj 035 (BIgSG Cundy
Dl S WS e ol g ormen sl Jgy ad e 03
Lacand s 5 3 Jolon Gl el ¥ Joy o 5
oy by e Lol g on ' Bly (5285 0,55 2alS
OB FaS E5 5 OhaliBl eonl ply s IS BT 19
A e (RS ) GBS, Cundy Caslhe paw Iy
Jlre Jgm (1S £ 55 Il teolisS ) coppiman
Coml pogpas Jisu & cdgy J&sl glacsly o il

. Phelps (1973)

. Braun (1994)

. Palivos & Yip (1995)

. Ramsey (1927)

. Sidrauski (1967)

. Super Neutral

. Rate of Monetary Expansion
. Stock of Real Cash

0NN KA W~

dodo -
Pode glac s jials o oy cla oM 3gg b
o) ey ol 550 5 wae LS T i ol
ooes adle 9, Sag) ader 5l (il slacdB > i
b ) e slazil ) )3 deg (g sl g Kol
3 ol 55 e o el (58 0 L 51 5],z
OBl s 3 9 (o b > el Aoy (655 0 SSL
b S slols (o poe > Gl el Jo oo
08 YL cage (JS Lol JalEl ool 9 w300 ]34l
dawlgdn dote Jou )Ll 9o Blued (egee paw
atuie pdlie &S 335 o cage (555 yo SSL 5l 2yl
o oyl 28 418 cded cuwd jd dlaidl 3 derge il ]
ey Ul @ly 5 539550 030l Jo o pll 3> sl >
Sl olassl s G 3> Gk palesls Gl
a3 e ol 1) Jor ol

o=l ol ) (gylal claosly Coaenids X9y (owyp
igllao 36 (g 4l 5 (S0B) Jg 25) & am3 0 ol
U WYOY eloJlo alols 3 ol il s (gl pito 5
2 bl el o gl YA+ ool olatdl 3 (Soaas NYAS
ol Coad a4 (HBly (1 Gl g Sloj alol (yren
o alold a3 (6 po i) sl 0k ol YV -0
A g yalp VA (Ko ss (VoY L avy) LGl 5
Lt Eaise ol wCanl 0id s WA Lsbly LBls a8l
AU SisSe g lml el > oyl gd50 1230
Aol Jss &5 o 4k p o ol o b 00
sl )l0y65 3 (slorg Cupmnl 5l aBly cloyeito 2 ol 26
od) 5 bt parass 55y ;= 98 Sl b (SsSe
ol 035 NS slaill jd ppe WY I (S o)lsen
Pl )i (2B) e (6 S oIl dinej 5> (gaueite il
sladoin duw) 40 0ui plosl Cllllas iy .Cowl 0ad
g (o)95 Slllo oS sl pl Sy 0y95 Sllle (2
el pey 5 48 Slills ms o LtalS |y Lelazal ol
o Gobite (sladSug) ildiun S0 Aliene &y (coges ol
) 3l ldlas cpl 5l (S lasly Jae 53 S5 3959 £
s gy J 5 (B s (MIU) cpgllas &6 5> S
Jsr &S0l )23 b 6 (B les,S eolanwl (CIA) 085 iy
E3050 & (MIP) cunl Wdgs )5 (sldlawly odles S lgisay



o1 WAY s YV oly) pow 5 (o 0yladd quts Jlo (golaiBl dawgs g Ay sl jidgs (gl ole dolilad

0556 13 5l lagSIl aSi] ol ] din w1 iy oSl
Jy ‘ujy uLu.)I u»L.u‘ M el ugl.o...,o sladl » Jy 399
Jo sLolds g 2445 0 3)lg 2Ll (sla Jio > 3ok i
020 VBY) (Solyiuw Cusgllas b > Jo (55 -l
M3 cgllae 2 3 Ll VB (lsisdr S 45 W50
S Cgllan Jor (Bly smosile I Lositons 3,5 5 5,5 oo
Sloa s (ghyly Jas a0l s & 5 cpl )3 eyl o 05 oo
byly b yd g 0 Molre pd Clopuw el el (Koads
ol ials b o o b ys )08 aSl cde 4 ¢ 08
Obes 4 5 8 e )M 3 ollae e I oS 33
Pgd e prie 38 slp ()

(00-3F VAAY) Skl 5 olSe & ea by 5 (oS~
5 33 35 3,08 (sl 485 Cpdgions Ky &5 K o ol
MRS Jgm slde 1wl 0d 3,8 o (VI 5 jlade
Sy By jl pyg dagSl cnl )3 A8l i (g9 00
adys b cnl g S 08 b Kl ) il
Syl oyes bayly s j0 S Byl 51l o ials sl
oy8l gyl s B g 0 iS o (5SS (oS ME s
e B e Gl ol s e Gl ) (o i
iz s 38l Gl leb s (58, YU 455
el (21 (b =5

. e 5o -

028 (VAY) sy oS o (LSS P 5 ooy 558l -2
aS ol Hlasl o o (g39 50 dnly S 048 4 &S WIS o
oyt dmd o olais] SMelse oy b cslyd )5 4
= olej Bty 3L G pns a5 Canl opl S ol Lo
e LS g 085 b obes o 5 33 8
aS o) 039 Jo glp Lola cde cplay oS (pl 5o copl ol
£ Lo s oo 252y b me ialS |y (oleo i g
d)b—ﬁi} Lg)_;'.af u_x§|9 L;LmoJJLo PO yo o L;o.w‘ 0 ybs
adng by (elae gloj GRSl ol (ol & 28 o
dloul ol b oy el jl ad o5 b ple cudgise

4. Cash- In- Advance
5. Lucas & Stokey (1983)
6. Shopping Time Model

Bloyw sl 55 50 LialS g Bpns jd il el o
D9 s

ol Jae S5 65,0 L (YRV-YVE oo en) ' ls)
5 (OYF-0FF NSV Sl 655 Ggmola 1 oges
3 mlie G (YVA-YAY DAAY) Tasy 15365 5 WJLS o
obes Jie oile 13 (59 A8 (o W)l )5 (B, dia
At Gln Olej Bpod S Bpae oS A5 (0 5)8 b5
2 b (LS S )RS b (Molae loj g arily
obej 4 YL 2y (iso laddy oleS glie cons
sl 2y b5 o5 o Won Byl s Hakes
slas ol sy sladyin g o5 ©lllo 8T oo
e (DSGE) (holas slogy (sog0s S35 (slo Joe
L S S8 gdge oyl 5500 a4y Wl o 4 o
Ol (BLal slag (oo ol sl Juo 5l ool
»y s gl pie yo ool clacowlw ol b
dgdin (o pol dlie 338 (cw)p Gleils g SaeolsS
oy P Jre o plal o0y SULe (26 4 ja
OB 2 sglate (pds D98 (pyp (n S e (BlaS by
2 9o 4By 5480 dlndin g 990 Sludl 4 pgd
S5 obls 208 o @yl ol el 5 (655 (oS pgus i
L comwlie Conl o (oM g ka5 (g6 Lisu 40 oS ol
(s sloasl)s 5 (63550 S3b JMizl pac) o]l sla
ol @ls @ p)lea isu 3 98 2Lk Gingh 5

A oy OIS g oo A3y iagd oSl (135 0y lS
Gl 48l olais ] olgidws @1l g (5 puSdus

G Al 9 £ g0 Dl Y
F b (pls) aujp (gpSojlul dinej )d (oot Sl
iy ol 030 pLosl ayguiS )3y S Jlo els
SSb Jlo el a8 el ol S5k o plosl lillas
Lol @ldlla S any o j2alS 1y Lsloin! olb) pdaws «)goxe

1. Lucas (2000)
2. McCallum & Goodfriend (1987)

:LTJ.J.) Y
Friedman (1969), Kimbrough (1986), Cole and
Stockman (1988), Schreft (1992), Gillman (1993),
Gomme (1993), Dotsey and Ireland (1996), Correia and
Teles (1996), Aiyagari et al. (1996), Wu and Zhang
(1998), Lucas (2000), Erosa and Ventura (2002).



S 98 0,50, b soys Sllle Gy 5l g Jlo (el BT CoraolisS’ g ey Sl 10yl e g S8 s 5

ol g Yolue jLs &8) selatedn Jou e il
5 Sl pinan g oladl ad) s @ ipye Jo Lol
e U cusl glaliusg ol 3l3le Jsy o> (el 5
593 an 1y olaaidl , Koo sla iz mle o)k cpl 5l Wlgo
sl 3 oads piie sla s Joe cnl b g 03 (olaid]
o 4 b 3 B agd o0 crge yol cpl 055 )15 P35
e wlgdsy el oais dlsl g Slesd g LYK as e
o S b g)bre pyg Gosb 5l gd dacaed il
G 2 g A 008 il S L g S Jlo (el
Jo= 3 bie =l U5 (e 4 9 ol 03505 Joe Lo
iasS (o9 Cllle |y pditie

o9 BT s o8 Jg Laml 5l (o3l el 5l end
il ST i 53 395 0m oanali " als oyl s
Jsl o o315 o] pan oolail 05, b gy oo
poie 93 il ol )3 gyl jio b ply oyl
255 Slle 5 g (g ) Joy 5Ll ) 230 el
eyl Jols ) Sitie pallgs Jisu Ngd e Sy
sl (ooy95 OUlo lod &Bly 13 ey £33 (H8ly U

S elanl o) o 08 Sl BT 2w Jilow
L3y ayjp 50, 9300 bl S Sl sl 5
ol b s 48 2 15T Uy Lol b oo ) o5
prg Sl d (o8 (Jgp dinge 0ac | Byl a3y 4y
Sy 0jlal 0diiS B pae dlile porie 55 S b lyis )
opao Y Wl Jg (ABly srosile 0B (pl o o)
el (Bly laosle p (oy95 Slllo iile Jou o pallE>
9 P9 e 4 &S 298 o0 el > o0y Sl cnlply
lrosile pogad sy Gho b ol 0y E5 0l 2
@l Cpglhae 4565 (6)IS (raw 1) Jo (Al
4S) ol 1y olas anja b Jg Ay sloosile )l
=5 In Ak e > Blpdl (l 9 93,5 ply sl Hio
o8 )0 pyad L) a e adel bl .cul L8l 4
Cawl 04 zjlae (YON-YEY DADY) (yous 8 dlwgdy  giww

6l By 4 S el ) cipei b BB bl 3]
5 g0 sl 25 LS Jgy oS ol 30l o lsS)
s & 23S o Bl (FAV-YI 2AAY) sl YL

9. Pure Seignorage
10. Mulligan & Sala.l. Martin (1997)

Jo= @b 2 Jim oL (S blo)l o8 ol 29 oo
38 Cagllas @ 5> s o psbods Jou oS el )3 )
Dgd o0 3)lg
o (FEV-FAY 1NA0A) " pudigelis = s o g5 =
JUasl 1, s s qwlie Ll ol ile Jy 455 o
S o
NAVY) jtid adllae yr (Gie & Ag5 &6 ) o0 5551 o
Tl (VV-0rY

Sl Jaod din 5l a8 S sl cladllas (K5 cogles
P oldlas ae  conlagSl 3 by all L T
©gods LWL (Vo) W9 5 (VAPV) (Swolyis Jo3
s 505 (pdm )3 g Nigdge w85 Sl )3 pshate o xSy
P hlSan 5 5b 5 (V=AY DAVY) e 15 (VAYY) (3,
Pl Oola cal s Sygot Sl ((Vo0-IFY Y.V
5 (Y=Y 3208) 7 Ly s 5l ldllas §) 5y caSl
PR g S Sl S bl (1359) e
esnle VoY) ghlbsen g 50 Vo) lSy) ol
St 5 plosil ' ages ol (55l

o9 Sldle gl o cund 4 g 31 5l gy asd]
pode 93 o=l (Jlo ol b (Jg ol 0l 3o aSdy s
9 P25 £ Sold pl &y oS (gygba ki)l (oo b3
b oplp o9 SUe g 003 (S porie 93 ol (I 30y E5
Dy e o pll s>

Tobw 4 (gdol > Zolaw gy SWle i (slagSUl )
5 o Lol (pl 9o basye g gyle el
Sl opallse Wb e BB s Sl g g (il
eB sl g 2985 o3litsl (Ko g (ails gyl (el
ol Cydgime clyls ygd Jlo el By «Bge ke
g 03y HSay

el 0ad JS5 (i3 93 | 0 pall g S Gy
S iy ail Al 2959 laidl Mdy &S SleyaiS jo

1. Over Lapping General Model

2. Samuelson (1958)

GYLS lgieay Jou (Fischer, 1974) ,ué Jdos jolawl ,o ¥
..)9.\:3‘_gn .))19 .\.Jy é-’l-’ 2 (5‘4‘]4”‘"9

4. Lump Sum

5. Ho et al. (2007)

6. Baily (1956)

7. Partial Equilibrium

8. General Equilibrium



2\ WAY s YV oly) pow 5 (o 0yladd quts Jlo (golaiBl dawgs g Ay sl jidgs (gl ole dolilad

JUI 5 5l py55 o sl o) 50k dlie ol ol Fles,S
bl 53 il Jgl 145 s sl 5 ol 5l 3155
Ft 2 pyg BT 5l pasle el (sl )lgls a5
3 S aomii 53 9 48 e )NS5 0% (a9
g oo dioo s CMolro g yol )3 (Joo ol)b closs
Sy @lie )lgls &S 395 0 Cage oy S0 Lo
YL adg e |y (68 @l g (Heles loj 42,
dg-dse e prg dSl pod ind olail (byan
Slod s (gl Lol cMolae loj 10 (53 dd o jokaiods
Sl ol @lie S (e 4 g 4Bl ]33l (SOL
Ol (S90S 298 Jiie ST iS4 (VI Wy
sk gl cnl udls 329 ()58 5115 ol slaa]
9 oo (i) by o0 )5 4 g Rl ) eudtane
(BO-YY AYAY (] pas o35 &5

L s ladlio ) lyae S35 5 (oo (5yd
el )3 (5 Sladlan 0L 5 p )95 oy by lgie
2 oles sl osile 2 1) g 21y auis
o=l bl slaedls jl eslawl Ly 45,8565 § wllS Ko
4S) 4y 0dMe 4 Canl ol (Sl b5 o, 6,0l
@bl s B 51 ile el el o)l (goy95 Laslyd o
3 3aS s 53 9 WS e (4)MRSS (55508 050 a9 (I
g5 oo Aot o SMlolre s yol 53 Joo olyb wless
Sbpla o3 25 g5 13 29800 el &Sk
b (SSL 03y 39w E)5 g ply o300 £ (om SWBT (o
D9 oo ol ST (59 Jom I3k 5 9 e il
4 2l 4y & Cul ol Silo Ll 228 @B (rizeen
B A5 hgo 3 gdod Ve gy g5 S il osel a2
oo iyl o) des 5 o) Jow Lol
oo (§yan) Cawl B (aBL W as g £5 4 VIF
(BA=AA ANYAY o pos 1355

s bl pae lae cov gldlis o o) Ko 5 ol
oo U adnely saop olul )3 )5 25 5 s Jlo
Sl S 3l ao) sz (ooyg Sl walo by gy 45 a8
dy90 Jdo S gy 3l odldiwl b A8 o peli 1y g daog
dwle Jlo )3 ooy Slle dely3 WS o s 03l

9 o 3| (30 py9 BBy oo & B (nl 3 e ¥
Cuwl 045 a3y, (Inside Money)

2 o ol Ol 3 Jae (og b 5 4 o anyb 0acls
Ol 48 Ciud Sen c9d (pl s 1)l (S slasdl
2 350 Al Ll dig o)lgon (ol )8 0uclB 25
Sl pea 8 oaeld il dupe WUl e (gplas byl
(e 595 (0 )8 Cangllae &6 3 Uy o ala S
shauje Jials dhwy plysa Jg &5 05 ol gla e
Ol orre 93 (il il (B3lo g e 51 SVl
clie Lo S a4 ey b oaslE (g Al &S WS 0
sl Liis o olaoladl o o) S Jo clolas
Ol oles el (VL) ol o0 €59 & S Uy
sl (5205 jider VL Ao p)5 Slog

B 25 Il e (3 el gy o oSl 53
Monl (2l8) uled Ll oo o Cute pg8 S s
yol) ol 008 40l 5 03,5 ygejl jpelis |y el gl S
(IVO-)AF 3 AAY

Obdgn e GagSl oS b el JY ol
Dol jo as wledly Lo LagSl ol el o o g
dlojs Cudlil g p )55 o Custe by S CEI9Sy g
2 Jom 2y £ S o I o 3 ol By el 5B
oL s o illsie 151 g5 93 (B9, iy Pl
38l wlie ialidl aiar (el Cute I G 0y elos
2 Sl s 4 il (ite SIS0 5 (S5 sk
2 bl 3l g 15y onl Gg s 3 poye 285 prenc
Jos 15 @YUy elog o diz i el L il |
(050-0VF DA+ ugs) L3l e Lalls 3l cal ySae

G Oldlae —V-Y
A lyis b lallis )5 olyes AP E 9 oreo gHae>
M [REERCS olf.).__).b djl)l 9 u»lfsj d?ﬂl ]a;...u "9)9_, LS‘M‘B)
3lg (Yorr) S pros (aLS, aiie Jloo 3 1) SOL

1. Summers (1981)
Jor (V450) s Jde 53 .Cusl L9 yze (Tobin Effect) ug5 514, Y
(Outside Money) Jgym Js cmisls (Inside Money) s,
Som Jn sl G5 Jn el el pyg 3 Gl g ol
2 Sl 5 Sl clply ) 1y il Sal381 Jeuilly 5 95 0
Al gdioe grhae (Sen Sl dw & 30 3929 Mg pyg5 Sl 390
() s S5 (o5 5 o) o 1 doms S) o
.(Powers, 2005)
3. Weiss (1980)



S 98 0,50, b soys Sllle Gy 5l g Jlo (el BT CoraolisS’ g ey Sl 10yl e g S8 s Y

¥RV AYAY ()05 g (6 3l5) Caml osd 3 )gl

ste (g i i dS (5,8 b b L suleds!
(i) p 3 )3 ol oyt £ S S (Bly sl
95 Oldle (2) dija o) Ve 4 p)ygi £ Sl L
Pl sl 3 (3 alBb g 5l ol Cons @904
@ V0F) oy S Pl g5l g (Voo v) g (o090
Cundg d 4S Cusl (pl Kby aidlpross (6651 50 Couolus
GRIFEI L ady s Sl )8 a5 o 15
ol J3 (alBL alg 4 G pae Cund ¢ o) Slle
5 b (2B adg 4 Ja (a8ly (slrosile s 5 Silo o
daw g dloyus (53290 9 4l oo SRR (55,0 il
o5 o &5 Gl e il o Sl 15
P Ll e il caleS cunsg jo slonl o8y pdaw
Gl Mg g dloyw (539290 eidgs (Sl SISl S s
Bly sLaossle Cuns Gal 38l b g 2ol oo Al oy
Alg e CAIESS Cumidg 40 08 prdaw g 4y o
LV YRY oledal) Bl alsal

3 By glyie Ly dladlia > olSan 5 sl 555
ol wlasly y  Swlyde 6655l ookl b Jgy Lol
<55l Jae sl o coonily BT 5591 jolatoay allie
LS‘)—’. 9 (ARDL) I slaaiddy L ERVERT VP P
(ECM) s s d9§J| 5! L:zs).uwa CJAnob’?f );I 3)91).3
S ey dy50 0y9d (b Baiod guls Ll 04 o3lasl

Jsg Lol foline g cata 1 (glyls G puna 48 sl o )
5 Dol (laasly coplply (ool Gaesds g GaeolisS 0)90 4o
S99 (mopad (Ao Bpas g Jp (LS e el
Sl aaesily 5 aeolisS slroygd 1 55 oy bl )yl
S by llo Lol cazdly Joy (el (gloline 5 o
Conl LU () 2 3)5—2 0)93 33 U2 SLEW 2 (5)lne
YNV YA (oS g lad,5s5)
2B auje plyis b gldlis ) ohSen 5 lye LIS
o Ly Joome Oluye Joli Juo 3509, b olnl 3 p)95
slaygly alasslay, olil )5 oy old) abje duulxs
Slagpe Jili Juo g (Kbl o 09y oll 2 0 plogl
dleo (gly oyizmen (Cuwl 0 pbul (DOLS) Ly (Jgoze

a2dg S L (P peite Su plpiear ]y ol g o
Ll alyd 0,93 Jgbo )3 45 395 o astiie g 03,5 34l
Jo ool 1y s a9y (6 oS 5| 2oy ¥ dtiadlys o)y
Jo 3ol Lo gy poliw il oolissl b by gy it 9 48
oile (Bl gy lagas IS 4y g o Jlo el b ilos
Sla S JS 9 )95 Olie o S5 bl b o
Slag S IS 9 pr58 &5 Om bl &5 00 (asuie a2y,
JS il aopn Vo lads Jo cla bl cul 1oy £F asdg
Sl s anl 03,8 Jlo el 1y s andgs (sl g S
JS 4 el (6,31 JS 5l o 3 YO 3yl py98 liwe o &S
3j9 0393 Jobo 3 (S yobods 2) py5i b vy oy
Cod pye lime yass 1 a3 VY ojlulay ) 30 )y
P50 Jolse 5] 286 pyg5 Sl 4k 5 0392 S by 8L
(0118 AYAY () Kan 5 siol) Slodsy

P9 2By auje plyie b slallie > (b9 e 5 5y
g ydiud Aol ame )3y gy 5l edlawl byl ) 5o
51 ookl b g 3los, S 5yl 1y Jou slols s ((VAQY)
Jabs gy 5l eslizl L pjs5 ol atysm 3yl 40
&S Cal opl Soby Gimgio opl ol olas by o S
A dalgs L3 alBL adg aopd Vosjluila e (o)l
ONNY ¥ 40 oo 5 6ysb)

S a5 Olge b llie 3 0dljyho 5 o585
SLog ooos Pl loagsll Coz)le 5 ol sladl
Syl Jsr 15, e ¢ (DSGE) "o g8 ool
ol oS g5lwand gols .aled)S" duslre oyl ) dlasdl
90355 3lo oyl pl dlaiBl > pedy 8 Jo 0aeld &S dad 0
9V Gy A ad by e (a8 D) g py58 £
dJ_iLC uJ)JYl_J (R Y P)y C)J »9 o o yd Y‘/”Yl
(VV—\'\c YA ‘obl)').[ho 9 69.0.’) .39“)@ J..o‘.> u_bb)

28y 4ije dnobe plgis b ldllie 3 )% 5 )5
Syslim oo S Jobs oS ) enlal b oyl pl )3 pyg5
el sl sy WEANYAY 0)90 33 oy (ald) al i
o) - 9 pr9= (2L3) e gl oS Cunl cpl Sl
st 230 sl 3> (515 I A5y s o

1. Dynamic Stochastic General Equilibrium



43 WAY s YV oly) pow 5 (o 0yladd quts Jlo (golaiBl dawgs g Ay sl jidgs (gl ole dolilad

B Ol -Y-Y
S ey (2LE) slaaiie lois b lallie )5y
595 03LS b 5l e s o e (sLogy S
a2 b 4 ol oy 4 ol 4 15 pal olaidl ol yial b
295 5 OIBI b Cul (Sae ) (595 adye S &
P55 & b Sl S > g9 b Rl g 5 s
LS o oyl g 03y9] Cawd 4 o yd =+ /5 dgus |y Lad a
Blie (] g Jlade & b o L py55 255 el S
Voo o) 3yl S Byias dop /oA Jolee 2LS,
(YDB-YVY

Lol g o0y Cllle plgic b glallie )5 oS 5 90
= ol g )8 OWle JUT oo 4 el )b g sl U]
A8y g9 S 30l g wlie parass o Byan
o) il 3o ol gl sl il b b SIS 55
o Sldle dn By s 1 ALl | s s & Gl
AYY) 5y (o gLid 3 (ol 1o )
o gy iy slaosile g g 5m o (s sl
5 alo o ¢ Jxidl (B pms o Lol caad o EalS 1y dely> 4
g i ol (L) Al Sl e Gl ) g
O Sl (S g Mg (Sl B b i o lalad
i ool (2B G Sl nlple )l (i Slej
OIS g il b 0l by (e (il BT g S
WYYV e g ga) cul cute (Sloj G il
(V-0

s g plis e Jdoo Gl b gldllie ) 3,
ool & (s > & sy o i (pl A ((Swolyd
Copgllan (JlS g 0)00 55 4o S S LB it
bl yio i Jo (HBly slrosile & s Bpae ol
§ Comd (3l B9y Condg 3 (> I Cuwlow
obes Jobo 3 el oy £ pials el & Jgy Canles
Sl YL Bpae 5 0y Cosli el Cunl (San 90
(WWASIYD Y+ oV (5]) 395 ddbyan

2 o5 2y auip lsis b (slallia )3 "SS5 ol
cagln 5 03,5 Blod b islas Jlar 3, 580
Skl 5 s o) sy, 5 I3l (A3

1. Seigniorage Tax
2. Dibooglu & Kenc (2009)

5 oyt LiniS sln el gl glaions Jsy (Lol
Al 93 33 )55 5 4 Jst Lol Comlus 2l g sl
Lal 5502 bl ol 045 () Jao &y90 Ly g b
Vo pysd F 00 So gl ) Jae 3 a8 conl () Sy
Ly el 5l s S0ty )55 (218, aizjo (o>
(e ] 0dg2 Yo/¥ Lv )_3‘)4 Ly J.A.c ;{; d‘); 9 Y510
a PLe LS)'f)"’ L_gql_» L;Lb;';wl.,,w L Sg L)"‘ o_\;.mOL:;.‘» C"l‘"
oiblS a3 ol canl odds yoxie pygi F 5 LialS
0delB Cuows 4y 1y (yl500 ol g 00 oo gl (BB, dlyia )
WhlbSen g (HBle () cowl ooy Gow (poi b i
(BV-YA 1\ YA

AU iy Ol b slallis )3 o) Ken 5 el gl
ladl > Lol Bk clizl p (o5 CUle g a9 (58
dySod o33 le (o)l cuiSsl 05 o 5l ooliiwl b o]
sy o 0wl 31 ol bl Lol Bl (50,8
9 Slies adgr (58 Wmd 0 (LS s o3 ST (g
9 S hleyw Brae y GleolisS 3 (sl 315 o5k
SyS oyl o ogMe ol Al cuze Sl cbyly LAl
Sl S elslas dl}?] » d)uL Gdedils  Slles andg
daolsS )3 Jlo S 5 (098 SULe el 93 Jlcnll
(S dloyw «byine FouSH Wb Caps > Glesds o
gle) ams e 18 8t cov ]y IS )b 5 g palls

Mol Gl s lae Ly (glalie o wlgsos]
3,550y b oyl 3 olail (M gl yuxio s (SWLe sl
Slle slag,s ol 15b oy 4 38 Liglin 25
adly (ol 48 yowe Jsb 3 Bpae p Sllle g ()95
Candg o8 gl ol )l an 2ojlide Ly e ol
Aol dy o b puiite Gl Julod &y 3108
srasliy » Brns Gl g oye8 Sl L2z,
9 u.))f o)».Jlf )l J»ol> C)Lu Ll 4\»)‘.))_» calise L?)’Lol
= Ol g5 Gl g (oyp Cllle 5 pials il
Cadgiome yinlS 5 cdgd ojlal el S ol jor 4y By i
Bpan iloyuw 055 [l el S alop (S
2 o[é) G‘a‘u 9 43‘).,.» J}; @9‘9 L;Lbo.\.il.o A.'sl).w ..\.Jy A.'sl).w
LVV=VYE VAL ¢ gwlgdonl) 24 o CileiSy Cunsg



S 98 0,50, b soys Sllle Gy 5l g Jlo (el BT CoraolisS’ g ey Sl 10yl e g S8 s ¥

sial Gy 3is gl aSul Wles o) “aes 0y53 Jsbo
dgd e (Sl dlawgdy (o)l alo s ST a8 aad o i
sloaainis (Jod B Slej gl E5 Sy o g
S 2Ly glaai e ) S pallgs Ul I (26
(VEV=YOA ¥ Y () 5 6)) sl G pene s Lo

P ol auie ol b Glallie 3 Sl 5 95 g
S di 39)9 Ly o (Solal sl (soges b5 oo S
e 45 W) 4o opl 4 el 0asl )b 1 o 4
sbadis jl it (Jd (Sl Jhe o ) 09 (2B
XN S5 55 Sgl) e s )b slogn
(FIYYYA

aipe oloie b gladlie 3 (wodousnd yuwl 9 950008
Ly OLS 5 OLS o) jl oslazal b oo bge 3 py5 (218,
o) oS 3 1y oy 55 S Uy sl S
b9 3l o3lisl Ly g cd 3003, S7 3512 (oo S i 5
@l o, S g pSojluil]y oy (BB) ausa Si Pl
P o Veopyg (2 dnje oS Cul opl Sile dllie
5 5y—sosS) Gl GDP a5y +/2Y L + /0% 4l
(FV=0Y ¥ VY« yoss903 pues]

5 B Sss by 1o Liagh 0 T leags o
89 ol 03 Jly 8wy Dy50 s 0058 ol laidl |,
e oy by 5l edlael L 1) 0g5 oad b Jae
Gl 035 cposs plizdl slasdl ladis

ol 0yt E5 45 395 (0 1258 (I Sl )90
P9 =yt SYLS p9 lwgs do Fuwly )3 DdeolioS
Gl 042l 3l 0 55l 5 9 0T S puae o a3l
S cdgd dllds opl 4o 2 o Ui Jodl pwuSe ol Jo
Sl e L Lol 5 o, gl | ol 5 cosl i
03 (peBS i gy | eolaiwl b Jde deldl j3 .aig,8 o
ol clBay by (sl el catlie ol odiings ol o0
o sl oy a4 S Jls o 00l yuw |y Joy Cowluw
03> Jly 8 iy 3y50 1y 08y o il sy il 3l 5 Wilodgy cols
ool

Ay otie Caogd ioli8l &S aad o ol dlde pl pls
ol ede 4S50l (o 5l 5 Spd b aunlie ) 5V ol

8. During Later Periods
9. Leong Teo & Yang (2011)
10. Benkhodja (2014)

@l Slos S g5 ojlul ]y pyg BBy au e (o Cusliw
e &S o laculu & cul ol Sl Jdos ol
Ded oo (golil () Sl 4y poxie 98 Ao p)g o
ol 3550 s Sl 8] A5 Aoy o 5 4 e
SFOA Y+ 08 (SIS 5 o 181) ail aly gle 3 abes
(50-

ol 5 95 e Slinoboll lyie b (slallia )3 '5Sdge 5 5
L pyg5 (miss b il g prg8 (2 cladnjo adllas 4
13 48 Gl ol Sl gl laslyyy S0 S S3
loasssn sl ool I3k b aulio 3 " JolSh (glal
P19 5 Gl y56S Lo)d OO U Fr iy p3 pyg7 (2,
NN 9 Sse 5 92) 1 BB 2 sere (smjs b S
(FAY-0YY

aldle 2L5) aus plyie b gllie 3 oyl o o
L (SensMS 55 435 Jio 53 Gyme p llle " opdllz>
op ) Spae p Ul 5 0yallge Ul (26 4 e
g Cundy > Vol 45 Slosgusy doxss oyl & g Slod S
Iy Byme oyl 3o Gl 4 Gpas p allle | s
P LS ) liSloyw y (SHaE Codgioe b e S
el gl g blas 1S Gpae 3yl I pae Sl & 5)90
oLy asie 3l s wpall s Gl ald) an e Wl
ALl s 53 sy Julos b s ol Gpae ol
Sl 4 By ne oy Sl jl s yuw b ‘(;)I.’\f aso)
BLE) Aujp g yidn CElS g Bpae 4 pxie o pall 3>
0S5 0 L el plis 9 e 0)93 pa Jsb 5> (5 yieS
Sl sl pree Sl £95 95 cnl o 0By (S guas,
(J=5) "adsl 0)9> Jsbo > 63Vl (2 ajo cbpae
# el 2L aupe opallgs ol o5 Jb s )l

1. Chiu & Molico (2011)
2. Incomplete Market
3.Luetal. (2011)

4. Seigniorage Tax

5. Harmful Effect

6. Transitional Path

7. During Early Periods



#0 WAY s YV oly) pow 5 (o 0yladd quts Jlo (golaiBl dawgs g Ay sl jidgs (gl ole dolilad

Sl o 958 4 (gylaxdl <o) Ik Sy o ) silete
NAY) ISl g e i3 1 sylassl oy 4l Jse
loslit wl b coadd  Sai e .ol odds a3 )5 (YAV-Y-
Ot e e iy 5 (DVV=OFY NNAAY) 'S, 5s, b,
0393 32 3 395 Slatad s lp (2K p &
plai Sl CES (IS 0o S0 05 sk ) s aje
Ay 550 4 Lol g b ylgils o3l o dlaidl (o YIS
3929 S5y Sb Sy piomen S (o0 S ) 093 390
A e S e JyuS ) e e Ay F 5 aS 350
e 395 4239y ol Lads (pe ) &S WS (e )18y g0
e Gheyd g Jg B g CWle 3l Juols (slaels b a8 e

WABY anasd e )b 4 |,

Jils )Y
S350 «Bpae LIl 3 Colidin o 0)93 L digel lgls
DS o el LS (59585 4dye g dloyw (S350 (3

ol ) O ypods Dol 00155 pas (g)lal Cuygllan b

C e G0 )
Eo;ml_@— ) ()

he «bymo Jaio Cp e Jss Jole P E (0,1) 5 &8
oS G s oo @, gl ol ) cels
S iy ol iy s il S

el 28l del Slae Bl S (9,0 ddye S
239> 2 (ly Wyl (ol 45 )3 il 909) 48 93 b Jlgsls
sl Jlasl esbyy uizen s Meog Jgy ool 0sile
2ol gloyge g a8 o il yd gy I Te bl ool

S o 2Bl y> S 0y9 I gy 488 liel il s
CBby 5 Cr ol 0)93 (Brmae glaVE B Bpo b
NP ables dose 428 Gl B g Spae p ol
b el 3lge cpl By ln a8 U ) 4 Hgeoee

IS (50 (125 A D iy
me_q (i) n Itbe_4 (i)

m, m, e )
> (1+ 7)€ (D) + by (i)
a5y Gl by gt olej > LABL pygs &5 T o )5 &8

1. Dixit & Stiglitz (1997)
2. Rotemberg (1982)

5 ol 4 s plizdl (ol Bpae it Sty
(VA=Y Y YN dadgs ) ol

o oolatdl 15y Jase Sy o, LSen 5 STl
S (arlyd g ardgr (rihaSS ojlgte sl ik sl by,
g Celd Qb 4yl 5 WS (o 1) [0y ©)gots Jg
2l s Ll nilasls  wl aslge CIA 43 4 a3 L )8
o Byae o Ollle (g (3 g g 0asB I el oS
Olye amdg a4 gy (oltws o s sy b,
ALl Cunlaw puss a8 a8l o gl (puizrod 20l (S
33,5 (o PLall M) 4 e (0)58 Slllo & Span p
(TYFY 700 o), Kon 5 S

eoos Pl Jie Kl odlatal L ) en 5 (IS
I9 0l slodoliyy Sl oy 0 (5325 95 ol by
95 Sl 5o )b 5l Jle lacawbu I Slaty
DL 695 a Jgm 3959 (slym bl addllas 5> ilassls
Lol ol o odliwl casgllas @b 13 Jor 59y 5 (soges
Py poos bawgi (olw (i ;5145 W) ox (al &
Al g Aol gt Caw Llg o da 00Dy yausti yise
olyod 35 Sy b sl (S0 20255 () S oo 25T ]
Sl 3 5 e SOb dg g S p3,0 ST L
S Canluw (ol bl asly 135 Cawlow ol swelcuddse
S S a8 Lol Bun jl g 258 oo 408 £y 4 ol
“FA N WY ) LSen 5 i IS wle jale canl 039y aJg
0

2 SdeslsS Jdog s pboo] Gldllae b duslie 4o
aJlis sly She S oy Ol 3l Crenily s LS
s 18 iy so8) sl ) oslizal g o i il
Sl oS palo gy (13,535 ungllae @ ) Jou 555
sl e ) elm Sy » 505 5l ok b Jde
I b cote U (550 clagSl > Ygomn
b @95y Lol 955 oo (6 S o (o8ly sl it
115 o 45 ] posSino sy eomsis ol Alio ] 5 003
Al a5 L6

o1 &1, Y



S 98 0,50, b soys Sllle Gy 5l g Jlo (el BT CoraolisS’ g ey Sl 10yl e g S8 s <4

P =1+t + 1) ()
h7l
A =—+L )
Wi
Aeyq +
At + 1y = BE; {%ﬂt“lt} (v)
1y t+1
= BE, {%ﬂt“} (A)
t+1
At = BEtRty1A¢41 (ﬂ)

0B 2L R =1+ 1 =0 G dhaly o oS
3 o i 1y (gld8 e o

Cansg pilie o] Lollp olgn a8 Jalgy 4 ol lp
a5 00,5 S w2 Ll abaly iy ol e a1 L
) bl 5 o ey 4

h?(i) _ Wi ()
;@ A+l
Ce
1= p () o
_ Cry1(0)
1= pE(CEED G Re)] O

o5y —Y-¥
s LY ouilS wdei Lol (I

o (FARAY oY+ o F) il T 5 sl alie cdiges oSy
IS elaasly 5 Sl LYl sa Sy el oad
P ool cnsdl ] € (0,1) o 3 45 el Vg alauly
) Adlae Bk S oo M5 L Ve Sl VS g il S
ol Fren G (VAAY) 5l8zul § Cawsd jl Cuxd 4 oS
by Glye

(O7)

0
6-1
>y,

(9 1)

uﬁuwbmm‘@bdwsﬁe >1 Q])AAS
sl 51y By gl O b il (S 5 035 Soen
‘5\11_{ o.\_uf.\,.]y A 900 Xt = 0,1, 0590 Gb P o
L a8 e bl gy5b J € (0,1) asa 4l 1) Ve « ol

Do JSlis Sdguw

1. Ireland (2004)

L] Jwﬁauué)}‘[cg‘_gjgb
ol 5 Gygody ads b )0 35 )l dade A8

my_q1(0) It 1be—1 (D) ,
I, I, + wih. (i)
+ ek (O + 7. (D) ()

+ (1 =8k, (D)
= (1 +7)Ce(D) +me (D)
+ be(0) + k(D)
Erae slay B (gl aiged JlBls glasals ol o oS
Tl Gyco y SLJ K dloyw (639590 Oy (A8lg
Syae by (Hg> 4238 sl w5 5 M o ol 0ile
lie .l Jal > b ply 2yl Jlade s ¢ a9 00
oyLal ael )y LS (g5 dalyd ol diges Jlgsls (cal s
Jeols aalyy Mi_q 4535 )90 Jg ol 033l cslo puo
Oygmo dny &5 T JEl slacdlyy o by 458 Glgl o
Wi g diloy o)lal €55 T (pizpan il ccunl (8l
89250 9 Xt (6)IS Ao puo im0 L 1) (Blg 3 eitwd
835290 45 Cunl (1 = 8)Kp_g Mgl 31yt il pos
aS X = ke = (1 = 8)Kpo1 ©jgos dn 0)93 aylopus
el oy Szl #50 € (0,1) ol o
@ a5 L) 28 Cuglas @b S90 )l el ol 5
s cplplo S o Slas  (K0ad5 0,8 g dsdgs A8 40
Dy algd 5 Ojgod el sjludig

R S O Sl
L—Eo;ﬁ(f— )

" Z E,BiA, (mt 1(1)

I._1b i
+t1t1()

I + wh, (i)
+ 1k (D) + 7. (D)
+ (1 =8k 1 (D) (¥)

= (1 + TG (D) — me (D)
— () — k(D)

+ZE0.3t me— 1(1)

- —lfb}[:( Db 420

— (1 + 7))
ol S gy adys e 5 U (535290 iy «Byae
il pj Opgods ilodise cnl il ol Sl 4550 Laslyd




Y WAY s YV oly) pow 5 (o 0yladd quts Jlo (golaiBl dawgs g Ay sl jidgs (gl ole dolilad

Kt [Ache "™ = Y
&390 AT il dblee p el 0 < a <1 ] paS
Sl (el Lol plos e 53 (p50 0 S5d o) Ag
1S o Cun Jol 45y g 595l 03
In(A) = paln(A¢-q) + eat (\#)
eat 3P4 € (0,1) «syporte Slsl gaw A (] )3 45
3 o S b Jlgs 235 > iy dironls 6153
el E oy an laj oo 3 45 g 3,15kl Bl oo
Srlaxsl CB) ik 5> daly (VI oaiSalgi dges ol
23S g5 Aged oy Sluyoo (598 41 1) 395 Y
S (o pasuie Loy9d (o 1) Preadd § davly VI
ool Sy i )y (Saies Y Cugd dgd 0 (15,8
b g 6V cansd Joies plKin 4 dlauly (VIS 018 1do3
ez 2 Cowl mdg an piY Il dalse auje S
Sld £95 g &S Shpe ()bl cly sla s
P acad waw o g 039 (23 g 093 3)ly Jio
sl (2 p» (VAAY) Syg) 4Bl b .l salgs
Gkl Jadsd ain 0)9 ;2 )3 393 (Slaciedd i
5313y oo dlail 3 LY plos ICES IS s G 5
2,51, 0 wsils S led dew ol &S
PACj; = — [i — 1]2 Y, (V)

it |RPey t

ol (VS Congd Pt 55 65 il el T o o o

©Qp

9 dgd alsl oK S &l &y &S e 40 i PAC]t

ool Cad s anjo yiall @p

PN aleMb) u»L;.uI » ‘) .335 Lg)Ua.ul dguw UL’P &> ‘).fuo
S o S Pieg hje YjeKie 4 s o 20

max _E, [z BAFje/Pe
[

{KjehjePje

g2 18153 305 S pgods S o9 @b
th = letht - Wthjt - Ptrtkjt - PtPAC]t
18l y5 JS5 4 5 098
Yie = kjt(Achj) "% 0 <a <1

P‘t _e
Yy, = [L] Y,

(\F)
1 .
maXy;, {Pth - fo B thdl}
sl Lol @l ol Sl asiye byd (0) 4 a255 L
g Wlgs ) ©ygon ] oS lp WP lete Jpae
(Vo)

Pjt]_e Y,

Yje = [p_t
Iy ] dawly YLS gl Lola edd ui‘..;;f—e (j INE
d\Jlf o.\,.SJ.Jy oK dgw ‘L;glé) dlﬁ)‘}l{ PRI S uL“"’
g ) Opgmodn P jho 350 byt g sl jao ol

D9 0

(%)
1

1 (1-9)
P = [f Pj%_edj]
0

t= 0,1, T P LS'I)'.’
ahwly LYK suiSalgi solKo -

oiu ) gylassl o) slaelSy 1 lopzu; l dlasdl
5 A ol 0 iS5 (lelanly SIS oS 1)
oo coly jd 4SS asS o g plate (YIS ol
Lalgls ey ¢ slad sV oS ude5 oK lawgy oS 5
ity ol 0 e (St 2ad o (B pas) gylu 5
hjp ey Lol oSl j ol 3p5e e 3)lg

S o
A W djeiawd &y do dagi b lgls aS” cuwl S oy p3Y
a o.)._wu).c )Lf 65).«.» Jf .\.A.{L;o M).C 4]44»‘9 LSYK
)_g‘)g 0)9d yB yd LSTs )Iyl> Jawy 4\]0.«»‘9 dl.bo.\u.{.)u.]y

L el

1
m=f%w
0

T 40 55 1) 395 dloyu (39290 wStie gl e
J 4 aboyw 5l € (0,1) Kjp oliee 4 Re aylojus o)l
:J.)Sun L 4]0.«»‘9 <Y o.\,.SJ.Jy Oﬁnl

1
Kt = f K]t d]
0
‘) YLS )‘ J._>|9 thst 0,93 )Dj o‘.il_j ‘4]0&)‘9 JYK ,L‘z' TRg}

WS o Mg ) O g0l



S 98 0,50, b soys Sllle Gy 5l g Jlo (el BT CoraolisS’ g ey Sl 10yl e g S8 s #A

35Sy Sk assliy (g 0 wlps o aly il
H9> 4858 3ol (9,890 5 4 pludl 5L L Clles 5 )b
b el Jo 0o g Il S sl Joo ol led

L oo opl 48 S 0L a8 slasal > bg,8 )90
sl 8 alss oy e Gl 4 poxie Jgp by lal38)
DT S Ojgods Cd5 S ()5 e )3 &S 3900 dagS
Ly anled Jae )0 (Mo jo g el slasl )5 1jome
5 955 il e b die ol i ) Yl
Sl 45 Glivdages ©ygods S g b 5l Jols el
PTL b e 385 355 0 90 gl b
B0 ) w5 55 50 Lo 2l jl iy @ g0 |y s el
b pige ol 2 slaidl ) (6956 5 arloju Cunlioo Mg
0,5 Jalgzs syl e Jde 0,5 ol s &S W8S s
Ctg> 48 398 e 28 yob ol pl Jue > alnle
Ly s glatelys 5l otse Jlo po soMo & )50
Gk ol j g 009ed Jby 0 s (g58 50 SSL a4y g8
YU lls 4 g b yloiise ol 1) 295 gl 5l (ot
D ARl oy ) Oygody g ddg A8

My

TCCt + mt - + bt

t - )
=9gct+ 7T +n_tbt—1
I b Jlde plen @ly o Myl jslate Jao oyl
i gy 5l Jols welyd g oS ol oplp (2,8 g ol
by b 6580 b blas j3 g a0 (655 50 SSL s |,
23 owizzen w3 oo Gy o b (ol Jby Jolae
25l 5l 38 e Sk (2B Glaalh cudlsl s9d
iled o Cund

FRi—4

FR, = + u * oil; ()

t
bl el 48 sl oas Lo, ala ol )3 @l

e ol clanel ) ()8 ol 42 6550 SOk (28
028 RO )ked ) (K (55530 S 4y cdgd by
=i gl I ao U €(0,1) cdgs oS cul ol
Jios 4o ki 9 298000 (555 p0 SOb 4 Lagiitns | 595
DR d))l D).a}..) uLu.oda |) U] )l doyd 1—u 9 Jvf‘_;c
aS Cowl Jdo cpl 3 &g paonad ysito U pisie Calis 4
) Copods g S 353 alp Sl €8S e (e

s a8 90 cpl b asg by (o)llal sgw ab 0asS W8

S o
L
p.(i
=E, z B 2e( [ tP(:)] ye() — Wthjt
t=0
, Pp P.(j)
- Tth: U) - > m)zyt) ()
B ) BYe((Kea (D (e e (D)
t=0
P
- [ P, ] 0
= lalyy 4 euiS g obaie j Jobs Sl a5 ye Ll
W5 Salgd e
Aewihie(G) = (1 — )y Y () (V)
ARKi1() = ayY: () ()
I, I,
ool (15~ 1) (%)
=1-0)A + 0y,
Mesq (vY)

+ BoyE; {At+1 (F

-1) (7))

$55 30 Sl 5 Clga F-Y
2 5> 39)9 095 dlie (0l ) (il Je I S5 (piere
Jits S b 53550 S b o] Jols 5 Jao
90,2 Al ash )8 il Jdo lizee isu 50 Oyao s |,
=R Jhe il 2 cdS el SO ) s

b o dxdgy Bl yileie cgd Bun &S Cunl )

ol Gob 1) 593 cladie b A8 o (xw Slg
5 45,8 3yl (P9, Lol jl Bpae p Ul I Jols
48 eSS ol el e Bgyd 5l ol el
Gl o caily s 1 b gy Jlo el slaoly Logas
G 4wl (e 505 @it 93 «Bpas p SUL 2y o
ba slaidl s9) » 058 BT o BB ol 5 295 e U3y
5,
Gk 5l Jres ol azslix 28 3ol (29,5 3590 5
sl 315 S s 4l 55y 2 5 3055 bl 555 0 SSL



A WAY s YV oly) pow 5 (o 0yladd quts Jlo (golaiBl dawgs g Ay sl jidgs (gl ole dolilad

AR K1 = ayYr (YY)

Iy Iy
oot (775 ~1) ()

Ht 1 vY¥
Meyq Yera
— 1) (=== &=
)Gl
Y, = K1 (Ach)' ¢ (v0)
me—q
T.Ce + my — + b
t Y$
=g:+7 +[t;1b )
tF TP
ke = (1 —8)keq +x¢ (V)
my = Uy =t (¥A)
FRHt
FR; = uE NS U * oil, (V)

Yt Ct + Xt + gt + (_ - 1)2Yt (\“-,)

ln(Ut) = (1 - pu) ln(U) (\:\)
+ pu In(Up_q) + €yt

In(Ap) = paln(Ae—1) + &g (¥v)
oily = pooily_1 + ot ()
Ing: = pgge-1 + €gs (¥¥)
me = ¢t (Yo)

Cpx 2 gogaad ol 0 Gldlae 381 a8 30 aeS a5
Sy ) pite ol o eyl (gl L9y oy by g 485
C)_s )l usul_’ U»L.u‘); JJ.A dl!b).am ):)Lo.n Cawl 0l =
Obes 3l Jie Ll Candg > it jlade 45 255 o0 (155
Jio slapusio a8 500, S o lapsio 4 Cowd |y Jio
S o a0 )3 W98 o0 (oumgiil o yial)l cens
sbapiie @3is e by el 4 (23)lade 5 (gl S

:Aj‘f - " ‘..

ln(Ut) = (1 - pu) ln(U) (Y\‘)
+ Pu ln(Ut—l) + €ut

lede )l o i glosal > 45 393 0 (513 (yrizren
WS o0 9y ) Copeds Jgl A8 pe gaw)S 65 A0l 8 S

Inoil;, = poyInoil,_1 + €551 ¢ (Vo)

Ing; = pglng;_1 + €9; (v%)

IREERE
Pl RS b JS Lol g asye lil apus byd
aS )l 2929 dole G CIA (sla Jso )5 (piored Aiwd

byd gl olple tewl ade cul > Jo slolis Sl
Jae ol 2 a8 sy5l cd 4l g 9 VLSl 455

S Al 5 O ygod;
(— -2, (V)
Mt = Ct (YA)

Y, = Ct+Xt+gt+

T S 9 4325 9 Jo 39T 2 ¢
D 13 Lo puiie cang 1) DSGE (6la Jio 5 bogas
4SS Sage 3y (p) 1 B0l e 9 008 (yp jl0b
dg-diee (i)l 93,5 3)ly e & il (SlaSsd g
OB 58 loges Jlub ol )3 by pusie lade gl Sl (6l
elmol Sy IS 35550 oy &S Lne (gl s 395 o Jlos|
A g 5 s 5 0381 o diliie (clabauly (VIS oA 155
1 pable s Sode ) Lied aimd o plodl aulio
s PG =P 5 h()=h 5 K() =K
adgl polie (o8 ol Jleel & 25 b Jo V() = Y,
adolee plod o lojpd jobay a5 diid (g pdlie b psio
g adoleo VW gyl adlin (4] )0 0l Byme Jdo S BAo

il ) Oygods Jorome e VY

h_ e (va)

Ct_¢ A+l

1= pEfCED () )
_ t+ly_gp, 't

1= BEfCED (R ™)

Aewehe (D) = (1 — @)y Y (D) (YY)



S 98 0,50, b soys Sllle Gy 5l g Jlo (el BT CoraolisS’ g ey Sl 10yl e g S8 s v

D)5 oo duwlio b pstie (6 5lodunds 5 ol ols

Sy cpand (gly ol oy mls an ang L
WA LYY Jlow 5l aVle slaools jl oS 2opusgs
Sl =Bly slod 4 bayye (claodly plos sl onds odlaiu!
5o Gl WAY Jlo <ol slacuosd & dllio (ol )3 ol
Ol =S i il (8,5 )8 a0 b 5 oy
ilodds  pld500,

sl yiio jlire Blyol g (Stwsansgs oy (V) Jos>

b 398 polie (e oSl ool (g ol s bl
2 (S oy Cuwl 03505 (¢ jlwdnd d yuxio (gl
SN 5 <A (i 4 el yd sl (Bly (claodls ¥ g ) addy
Hme Blyzl g ol </AY 5 + /AN gilwandd ade & o3
/¥R ol 00 3590y Jlade a g el o[0T Ablg ol
G Vg ) adly )0 By ino ( Siaueddgd o yd Hlido
AN gAY (gilwdnd ade g <R g +/AD (8ly slaodls
5 g 00y Hlmo Bl il Lcunl (o055 eniad lis oS Cul
2 Cosl [ EYN g o[ FN L a gilwans | ol lade
u»l_u)‘ U" P dgb g0 043D ‘:i:.)ﬁ L)’l 0 Ltb)M )JL» dy90
o] et > J5BB 155 35 555 23S g

Cw) L3P 03?" Lb).uu.a

951 5,915 —Y-F
&)le53 DSGE sla Jis (605,54 oM 31 S
&l (oolasdl ol lal 5l odlazul b Ll (13,8 03 yxel )y
b jiehly (355 0,8 & Sliiod el Sk ol e
S adlie ol 3 gl e 95 i slay) xS
s ol o1 odlitol o el 3,910 (sl e %)
ol 0l odlatwl Jao Juloo (gl s selyb &5l ol

2 b3 gy

oy Sl €5

Sjeiwd & Cumd )5 (69505 ddye SIS pSe

A5 5> by wre

slalaly Y o il iaiS

Bpan Sloj om (Selils SIS S
o303 53 Jdo sl sialy (35l o 238 9 O @295
b yo (Jao slmyially 25l 5l e sl 0ad 5155 (V)
Sl Jie il g Juo 5 plie jl eslisul an
e ) sl

=)L (65! 5l ookl b ¢ Jdo 4 23yl0d0 5| e
a9 33,5 oo o Logm slacSsd s e (S
o=l 90 Db e aBhhy ol sl ey ol il dnd
Silwdnd (Juo o 4 yuls JlBle s 5l 6500 b adlllas
adly (iSly 4ps @l AB S 9d Sl WS g Jae
ol 2bal (5l 53 Jhe bl (ow)p jslaiods 9 0

S la ey 290 ) Jg

- Oy (ke
350y gl SleMbl auie . &% [erY sl
(O sline Bl )
(-/-¥) -/any (\¥3Y) s (-1 \A) - /5YY k& i 55 ¢ B
(+1-8) Y\ (WYAD) b (+1-0) Y/\Y Lls et S e n
W Sops as s
(+11) -/ %) (WWAF) ind (+11) -/ -¥Y s, by gz £ B
(+1+¥) <I¥YY (YWAY) (ool yonlis (+1+¥) <I¥YY Ly W5 ) bl pw whew a
A-Y) ¥IrYa WAV ) g 58 AN ¥IY Ly
(+/¥) (0¥2Y) (g 58 (/) : by S 9
Y
(+/-\) V¥ (WWA) &S5 (-1-Y) Vo Jog | T o b
G L
e Sl




Y

ywyay ul.wm) c(Y’\“ UJL.J) P 9 (oW o)‘.«f) [y le cd.)LmBl dzwgl g BW:3) LngbuMIbs}: L;“‘R’ﬁ)’uA‘c dolilad

Joe 48y il sz bl bl Cundg oud aplre jplie .Y Jgar

i ry
Yo YA VT YA YA Jn e
-[fYYVE -I¥YYER -[FYYa- - [FYAY ANARYS Wy
AR SAYYFA AR +[\YEAY \YASS Alo yuo
NAREEYA Nindna! <IYYVES S [YYVAY <IYYEYA B pan
o[+ 00F NN o[+ 05V¥ [+-QV¥ RN S5 ako

SE_e_u ~10BE_e_g SE_e_z
> 100
1 50
) ) )
0.02 0.06 0.1 0.02 006 0.1 0.02 006 0.1
» 103E_e_oil ~ 104 alpha ~«10% beta
10 s 10
0 0 0
0.02 0.06 0.1 036 04 044 092 096 1
« 104 delta rhoz theta
10 5000 2000
) ) .
0 0.05 0.1 066 07 074 078 43 434 438
rhou phi tc
40
2000 5000
20
0 0 0 1
0.78 0.8 0.82 148 15 152 0.05 0.1 0.15
eta x10° phip < 10% rhog
1
2 5
50
1
0 : 0 0
2.15 2.2 0.94 0.96 0.98 04 06 08
rhooil « 104 cbar xbar
400
10000
200 10
5000
0 0 0
0 02 04 06 0.3 0.34 0.38 -0.05 0 0.05
ybar rhofr gbar
20
: 100
1000 10
! 50
1
) 0 1 0
04 044 048 08 0.9 1 0.95 1 1.05

e sl el oy 5 i @95 Y 410903




S 98 0,50, b soys Sllle Gy 5l g Jlo (el BT CoraolisS’ g ey Sl 10yl e g S8 s Yy

8l slmodly g o0d (gjlwdnd (glapite jlme Blyoul 5 (Stusedded Colyps duwslio Y Jous

Jbe Bl Ay ) (ShsoddgS o pd
slaosly slaosly 0l (& jlwdunds 030> =lg ool JUE
odd (g jludnd =3l s \ Yoo Y ) Yoo
/-¥a of-av -/A¥ -/AR \ -/AY AN \ KW
o[-5) <[-5A - [AA AN ) - -2 ) G pre
o[ WY -[vY - IYA < /AN \ < /AN A ) wlopr (539340
-y AR [N -7y ) o[-y -[o- ) o5
+/-YA <[-YA ) N ) -5 - IYA ) Jo2 w2

Ar = ppliy +€a (av)

.1 -
Xt = E{Kt — (1 — 6)Kt_1} (a\‘)
73k dgpd bl 9 dgd (635 0 b L bgrye Yol

Doy dalgs y5 sy odid et 51,5 &g

e = Mg + U — 10, (60)
fre=freo =0+ 0, + 01, (67)
VY, = C.C + Gege + XX, (V)
i, = C, (8A)
oty = PoyOtle—y + Eoir ¢ (%)
e = ngt—1 +&g¢ =)
U = puUpq + &0 (")

& Jodl pSe @ly (o2 -Y-F

Jyb 3 oS (slapiie ((Logy )3y ¢ 1 Jadll e 2l
sl Blol S ojluilay (ST a5y plSin o
£ dw dlds pl pd odd &l Jae amd o i |y puxie
C A 3l 1) (e g)bre 5 (TPESS (g 415
oy LeaslSs ol byoye (Sl Jadll s 2l
oS (0

o G 51— -Y-F
Ctrpt yui el (Jo Canlw Sod ()5 Sl Billaa
i 53 g9-590 (] A Aalsd lalied (g v )
ool 1S5 198 oo b o) slaidl ¢y o5 o)k
dy owomal Cdgd (81wl od 00l LB Y Hlaged 0 Jo
P9 Sl S s Jom poe 455 25 38
VDY o3l p o il 3l cage yal cpl 2,50 ol

1o 35905 9 Gl (b o, -Y-F
4B A G 00 B ae Caggllas b (gilo ST
Sok oS dolee K 1 salgd Jols abaly win ()] 4309
& Ay ol 3 cal 025 B pne bawgs SIS (595 4 )ys
ab)S p 1yl coopd dnje plgisd conl oy
obes Jobo > Gyas oilS lgan ¢ & dail) S 2900
ol I gy 2Bly Causyd dl i b ply oS dad o i |,
o eSle 3l 03jl 5 arlojes 03jb 5 e il S
Sy Il (sla (b s (§)S wranad jl &S (gloyg
e ord o 00,8 &)yg0as dal) dw cpl e

5

W, = nh, + I + $C, \tg)
N 1 A . —~
Ce = E{Etctﬂ — I + E M1} (*V)
ERirs = ~{ECons — 1)

tRerr = gibieben = G (A)

+{Ecler — It}
9 4\Ja_~u|9 d\jl_{ o..\_uf.)u.]y dg—uw d)l_w,SI» Ao )I

Aot (S5 Gl (e i 2l SV 0S5
22U olyar 4 a8 Wl o Cand 4 dloyw 5,8 (09,0 L&
loyo S > 0ucls 5 (GlpiSS Sgd S > dilae My
adaly @i ool e e St ) Mg 4 bgyye Lally)

Sl col @)l G5 a0l (ot )X O g0

— 1 A
M, =—{@ -0+ (6 -7}
Pp

(¥2)

+ BE ;41
hy =Y+ 9, — W, — 1, (o)
Ke1=Y+9.—R —2 ()
Y, =ak,_; + (1 —a)A, + A —a)h, (oY)



Yy

0yl 18T eolisS 1 Jou canbi ) 4 o lsslasil
21055 56 JUS J) 55 Bpmo 5 45 5 Jin IS5 i 51
celd (i) Gl ddsa Jlgls )8 clels Gl uals
=75 LBy DA e £989en )l Cpgllas & )
dodio pd a5 KA g pygi ogadyd olypl slaidl glaesld

ol oo ol (glsS 4D 1))

WAY s YV oly) pow 5 (o 0yladd quts Jlo (golaiBl dawgs g Ay sl jidgs (gl ole dolilad

oy [+8Y sjlaslas Lajlgls )5 celw jials § aso)d
g el g asps <NV ojlulay Jg i sdile jials
o)y VOV ojl8lds Bruae LialS g duod +/ YA ojluila
Bloyw Liuli 8l el cuslow (pl ( blhs 3 Jg 0 salgs
FIY ojlaslas (g liSalew ili8l g doyd «/YEF o5lula
Lo S 905 e oll o (6 Sy ol 45 dalgs o>

,ltd 6 I (e ot W
0 N\ e 2
0 : : 2 : : D :
0 40 20 40 200 40
i pi 3 or
0.01 0.02 : gast
0.005 K 10.01 k D Lw/
o 0 B ' '
0 40 0 40 20 40
-3 3k X -3 m
4 w10 y 4 107 i1 zx‘H]I
0 2 = 0
4 . . i b R —
A & o 0 N W o 0 0 » B 40 8

I S & Cans byt S Jell S @lgs Y 41900

doyd A0 Jso s olwl p o s cpl lade b e
W N

o> Sy Ol & SIS SIS Gl L s )b
aloy s o)y /0D ojluilay B yme Wdgh pdaw ]38l L
9 303 YAOD ojlassley (o)l ke pu chuopd +/VYVA ol
2 9 3l e il Ao yd /200 ojlulay Jg i ol
o3lasldy g g duoyd +/FVY o3lulay owl ojp0 F 5 Joldo
Db o ials Loy <200

PERRCCPUTTRCIR RO
ol olall slaysie 1) ogore Sed STV lages
S el ()00 Sod ()98 Cole Bilas and o
ORIBl g Py GRS A 0 5 b S 4 Al e &
o3l & (59000 S9d 35 Jho @l pluly 9o Mg5
e 5l adgs (585 adlold g (Al s jlime Sl2dl S
a4 Sod Bl e g 0l duoyd [AFF e & LSL
Coams 4 ol 4 25 g 4y o 5l ooy (b > (Sial
P38 PF EP B e & S (0 Jee 095 Sl ke
ol L aw Sl 5wl 4 ygepe Cute Sed



S 98 0,50, b soys Sllle Gy 5l g Jlo (el BT CoraolisS’ g ey Sl 10yl e g S8 s V¥
c 3 h W
0.02 0 g 0.01
0.0 & = 0.005
0 2 : : 0
20 40 20 40 20 40
i pi r
0 0.01 : 0.01
0.005 [ D {\ 0
-0.M . . -0.01 . . -0.01 . .
20 40 20 40 20 40
y k m X
0.01 : 0.01 : 0.02 02
0.005 0.005 DM /\ 0 h—
o 0 0 42
20 40 20 40 0 20 3 40 8 020 3 40 50

S3IFST S o Canni b puiite Sl Josll e s V' jlaged

Fle e ks 3 B G2 b 31 e i3
o aslay ool oy &5 Sl el Jlo el (0] g olos
Cmran 33,5 o dllie pl 1> odds &Iyl Jae jd ko pd VY
» e gyl Glidl ol Lo s bl
Hade Jae cpl jo a8 ud saled wde inlidl cely cineolisS
2 2B LiliEl ol g wib e doyd /Y- b ply o] odae
oillay ogad yisy uae Gials b 5l ieelisS
e Lilidl s Gy b 5l e Gl as )y YIVE
oy Jyp (i ole 2l &, prie 55 JUIS 51 g

Dy oo duoyd YIVE

H9d 7, LIS 51 -Y-Y-¥
o=l il oads ol L ¥ jloges 3 (Jod z)be &IST ]
ol ly g e S5 Sl Sl e 35 oged
o zylee Giuliel cde w lanl jo 0 Jg5 4 )ST.0 a0 »
b ool GuRle Jlglej caldS b Jg iboo pl4
@ g 9o el Wl pials g Bpae 5 o)l ale s 5
e S5 o355 il e 33,5 515l o
o=l &5 098 0 o pd YIYY ojluilay pye8 iuli8l cely cdgd
olalie 5 595 b Sblon oaddsl)l Juo ;3 g cdlao
ooy SO ojluilay (ed gyl ST .08l o (aBly (slod
Ol dem daled el cdgy wly iliel i lee Gl ol

c h 3 W
0 0.02 gpetd
002 [ 0.01 k 0
0.4 i} 5
20 40 30 40 20 40
i pi r
0.02 0.05 0.02
0.0 \ 0 L— 0.01
0 005 ] L
20 40 20 40 20 40



Yo WAY s YV oly) pow 5 (o 0yladd quts Jlo (golaiBl dawgs g Ay sl jidgs (gl ole dolilad

¥ 2k X m
0.01 410 01 0 /
0.005 k 9 \ 0 = 002
o o 0.1 0.04
20 40 20 40 0 20 30 40 &0 0 20 30 40 50

s zlote S5 4y o o yie ST Joall uSe g F log0d

o9 4o Jgp Canlias Jlo 0B 0325 51 csting3y ol 52
2 Slaie 9N ad (cuwp (> Sl ysie  Blais
5y Sob 4y s sl ) Lol ) beys ol Sleail
) Jot 4l oo ol sl o by il lo céls
Lacad ogos gaw (il o] 4o & da o Lal38)
ool 0555yl 45 Wi Jols aseys o) adlllae ol 55 Ll
AU a3 S 8lep 5 Gpan gy i 2 o
doyd Y glil an GaeolisS o pisren (Cuily Jaled die
Byao g do)> [ YPA ojlilan Ay« Jo 4l (tl38
s dmlgs gals” « VDY ojlula

Clg> g e dogi gl (nl sl pulul
S5 sLabyy jles5S o SOb 4 it (09,8 sl
e oolizl s @yl ) ol ) et (sl

HA-AA

(VWAY) g gl ymas S35 g den ¢ goromio (s in>
o8> )l 5 plSY (s Loy )55 (218 "
DO-YY E¥ o)l o oolais] liinr o " 30

(oMb £ alls A aze o ypeold (gden! {odpo ¢ uol Z>
oo (WWA8) y8T (o (e (20 g (lesesme
Lolis Gyl (slinl 2 ooy Sllle g ddgy (5 b
5 4dy) (oolais] cla jing s dolidas " o) o) Slaidl )
OV=AF & ojlods (o3l Sl Ll dewss

OPi= 4550295 5 Ope i oulis Hyate (e (LIS
Jae 0555y L gl 1o 195 o8y az” (1T20)
ol jiagiy dolilad "Lygy Jyase Slnye Jlaos
VYA Y+ o las qumdplis Lo eogoleatd]

2y 4ujp dlxa” (WWAY) (el 6305 5 sazme 55
oylows pgd Jho (elais] 3punly dolilas " |l 4> pyo3

S o5 4omii § Som -0
(It Sl Jlo 2l L lapo g0 Sldl (sabrgen
Obdhe U (bl (Jo conliw 8L 5l oo il
oSy Sl cal 03y gl 395 (490 |y (LSl Jgy canlew
29 S e gLy Cute (Jou M) 25 5l e sanjiS
= e q(ped 8 (o 0as By s it K03 (gm0
L Jg= e sl (ke Ay €55 o comsl oy £ 4l
)l )1y8 S oM 55 55 caub pl dlo 43 A5 o 75
S o 15T o Casls il g s oS

il ookl L oS el o) psls dllio 5 Lol b6 alas
LagSl g5 ol b3S Lol 5 = (6357008 (680 G
Gl = 1S (o (2Ll (bl Jg cuslow 38190 1,
oo S wloyw 9 Bpmas iy p |y (blasl Jo
b e

&b
= o Ol 8t Jdss™ (YY) Coms o wlgiog]
"u‘)_:‘ szl $2)9— dsJllao 2bu) 9 C)L.a uwu
5 )bl pole 0asiily ¢ylpdol oy (68> 4ol bl

Slasdl

Canlow Mol @l gl Jdos" (1Y) c s (s wlgsd )
b)_ﬁg.” OI)—?.I P dlaidl L’)Mf Lgl.b)ﬁ.&o 2 @ULo
silw Jio g clidn dolilas "CIA 28 ipliv
NO-YYF YA D)Loa:) 6‘;.)[444.9/
P slassll ool ) ol sbaidl > (s
il Jho dolilas " 350> SiaS (et by eses
YY-VF Y D)Lou.fJ P g JL.») (d)[«@ﬁ/
S ol slasl 3 50 slaalao wldy g pyg oy



S 98 0,50, b soys Sllle Gy 5l g Jlo (el BT CoraolisS’ g ey Sl 10yl e g S8 s \g

AR T A KA D)Loa:) Pow g Cownd JL» c"()[@J/

9 )x_.\o‘ ‘d.b‘).o.m‘._m ‘)L.‘.L»‘ ‘erl).o‘ Dg—oro ‘L;[_my.a
osas ol Jao Sy ol b" (WWAR) 81« lonsaS
Se plgisar plul sbadl (ol (s58ss (Bolad sligy
wsolaid] (clo, yings dolidad " i 0aiS Lo jguiS
AY=V\ 2 ¥ D)Loa:) trvh.) JL.»)

Aiyagari, S.R., Braun, T. & Eckstein, Z.
(1996). “Transaction Services Inflation and
Welfare”. Working Paper, Federal Reserve
Bank of Minneapolis, No. 551.

Bailey, M. J. (1956). “The Welfare Cost of
Inflationary Finance”. Journal of Political
Economy, 64(2), 93-110.

Benkhodja, M. T. (2014). “Monetary Policy
and the Dutch Disease Effect in an Oil
Exporting ~ Economy”. International
Economics, 138, 78-102.

Braun, R. A. (1994). “How Large is the
Optimal Inflation Tax?’. Journal of
Monetary Economics, 34(2), 201-214.

Chang, W., Tsai, H.,, Chang, J. & Lee, H.
(2015). “Consumption Tax, Seigniorage
Tax and Tax Switch in a Cash-in-Advance

Economy of Endogenous Growth”.
Journal of Economics, 114(1), 23-42.

Chiu, J. & Molico, M. (2011). “Uncertainty,
Inflation and Welfare”. Journal of Money,
Credit and Banking, 43(7), 487-512.

Cole, H. & Stockman, A. C. (1988).
“Specialization, Transactions
Technologies, and Money Growth”.
NBER, Working Paper, No. 2724.

Correia, I. & Teles, P. (1996). “Is the
Friedman Rule Optimal When Money is an
Intermediate Good”. Journal of Monetary
Economics, 38(2), 223-44.

Dibooglu, S. & Kenc, T. (2009). “Welfare
Cost of Inflation in a Stochastic Balanced
Growth Model”. Economic Modelling,
26(3), 650-658.

Dixit, A. & Stiglitz, J. (1997). “Monopolistic

Xa-v.
Ml 3 s 55 9 cdgd Jle sl ol pas”
Ad

Dy 8 odld g Jouw) (63,50 wd iy fdenl ()5S
3 Salydow Jo slolds j dla," (WWAF) a_dble

Competition and Optimum  Product
Diversity”. American Economic Review,
67, 297-300.

Dotsey, M. & Ireland, P. (1996). “The
Welfare Cost of Inflation in General
Equilibrium”.  Journal of Monetary
Economics, 37(1), 29-47.

English, W., Christopher, J. & Lopez-Salido,
D. (2017). “Money Financed Fiscal
Programs: A Cautionary Tale”. Finance
and Economics Discussion Series 2017-
060. Washington: Board of Governors of
the Federal Reserve System PP.1-48.

Erosa, A. & Ventura, G. (2002). “On Inflation
as a Regressive Consumption Tax”.
Journal of Monetary Economics, 49(4),
761-795.

Fischer, S. (1974). “Money and the
Production Function”. Economic Inquiry,
12(4), 517-533.

Friedman, M. (1953). “Discussion of the
Inflationary Gap, in Essays in Positive
Economics”. Chicago Univ: Chicago
Press. 251-262.

Friedman, M. (1969). “The Optimum
Quantity of Money and Other Essays”.
Chicago: Aldine Publishing Company,
Hawthorne. New York.

Gillman, M. (1993). “The Welfare Cost of
Inflation in Ccash-In-Advance Economy
with Costly Credit”. Journal of Monetary
Economics, 31(1), 97-115.

Gomme, P. (1993). “Money and Growth
Revised: Measuring the Cost of Inflation in
an Endogenous Growth Model”. Journal of
Monetary Economics, 32, 95-115.



\a% WAY s YV oly) pow 5 (o 0yladd quts Jlo (golaiBl dawgs g Ay sl jidgs (gl ole dolilad

HO, W. M., Zeng, J. & Zang, J. (2007).
“Inflation Tax and Welfare with
Externality and Leisure”. Journal of
Money, Credit and Banking, 39(1), 105-
131.

Heer, B. (2003). “Welfare Costs of Inflation
in a Dynamic Economy with Search
Unemployment”. Journal of Economic
Dynamic & Control, 28(2), 255-272.

Ireland, P. (2004). “Money's Role in the
Monetary Business Cycle”. Journal of
Money, Credit and Banking, 36(6), 969-
983.

Kimbrough, K. & Spyridopoulos, 1. (2012).
“The Welfare Cost of Inflation in Greece”.
South-Eastern  Europe  Journal  of
Economics, 1, 41-52.

Kimbrough, K. P. (1986). “The Optimal
Quantity of Money Rule in the Theory of
Public Finance”. Journal of Monetary
Economics, 18(3), 277-284.

Leong Teo, W. & Yang, P. (2011). “Welfare
Cost of Inflation in a New Keynesian
Model”. Journal of Pacific Economic
Review, 16, 313-338.

Lu, H. C., Chen, B. L. & Hsu, M. (2011).
“The  Dynamic  Welfare Cost of
Seigniorage Tax and Consumption Tax in
a Neoclassical Growth Model with a Cash-
in-Advance Constraint”.  Journal of
Macroeconomics, 33(2), 247-258.

Lucas, R. E. & Stokey, N. L. (1983).
“Optimal Fiscal and Monetary Policy in an
Economy without Capital”. Journal of
Monetary Economics, 12, 55-93.

Lucas, R. E. (2000). “Inflation and Welfare”.
Econometrica, 68(2), 247-274.

McCallum, B. & Goodfriend, M. (1987).
“Demand for Money: Theoretical Studies,
in the New Palgrave, a Dictionary of
Economic”. ed. by John Eatwell, Murray
Milgate and Peter Newman, London:
Macmillan, New York, Stockton Press, PP.
775-781.

Mulligan, C. B. & Sala-I-Martin (1997). “The

Optimum Quantity of Money: Theory and
Evidence”. Journal of money, Credit and
Banking, 29(4), 687-715.

Palivos, T. & Yip, C. (1995). “Government
Expenditure Financing in an Endogenous
Growth Model: A Comparison”. Journal of
Money, Credit and Banking, 27(4), 1159-
1178.

Phelps, E. (1973). “Inflation in the Theory of
Public Finance”. The Swedish Journal of
Economics, 75(1), 67-82.

Ramsey, F. P. (1927). “A Contribution to the
Theory of Taxation”. The Economic
Journal, 37(145), 47-61.

Ramsey, F. P. (1928). “A Mathematical
Theory of Saving”. The Economic Journal,
38(152), 543-559.

Reis, R. (2007). “The Analytics of Monetary
Non-Neutrality in Sidrauski Model”.
Economics Letters, 94, 129-135.

Rotemberg, J. (1982). “Monopolistic Price
Adjustment and Aggregate Output”.
Review of Economic Studies, 49, 517-531.

Samuelson, P. A. (1958). “An Exact
Consumption-Loan Model of Interest with
or without the Contrivance of Money”. The
Journal of Political Economy, 66(6), 467-
482.

Sidrauski, M. (1967). “Rational Choice and
Patterns of Growth in a Monetary
Economy”. The American Economic
Review, 57(2), 534-544.

Summers, L. H. (1981). “Optimal Inflation
Policy”. Journal of Monetary Economics,
7(2), 175-194.

Unalmis, D., Unalmis, I. & Derya, F. U.
(2008). “Oil Price Shocks, Macroeconomic
Stability and Welfare in a Small Open
Economy”. Research and Monetary Policy
Department, Working Paper, Central Bank
of Turkey.

Weiss, L. M. (1980). “The Effects of Money
Supply on Economic Welfare in the Steady
State”. Journal of Econometrica, 48(3),



S 98 0,50, b soys Sllle Gy 5l g Jlo (el BT CoraolisS’ g ey Sl 10yl e g S8 s YA

565-576. Dynamics and Control, 22(3), 465-483.
Wu, Y. & Zhang, J. (1998). “Endogenous Yavari, K. & Mehrnoosh, M. (2005). “The
Growth and the Welfare Costs of Inflation: Welfare Cost of Inflation in Iran”. Iranian

A Reconsideration”. Journal of Economic Economic Review, 10(14), 111-117.



Quarterly Journal of Economic Growth and Development
Research
Vol. 9, No. 33 (Serial Number 33), January 2019 (79-90)

GOLRE! drwgi g iy S YRG5 ( iy cole dolibad
(V‘\—‘\') way ULM.A) ‘(\N\N L;alu) Pow § (W a)l.o..i) o le

N oolitul b O3l 91 38 plaw cansd Ly O Ll (551l S sd Wb owyp

(BVAR) (3 30 8310 9 Ogaw 5 9385 S 0,59
“alig (Sege gy Sl Lo siazme o el Sl s o] oo
O 2l ecgin ¢ g 33,5 ol (gLl p gle (5,573 (el
O ! e ¢ g3 5 o8l sLaBl il Y
Ol ) ehgin ¢ gmn 935 o8l slal slowl ¥
Ol ! edgn ¢ g 93 3 o851 3Ll L slwl F
(OFAYIVIY 2 IFAY/Y/14 el 59)

The Effect of Macroeconomic Stability Indices Shocks on “TEPIX” by
Bayesian VAR Model Approach

Mohammad Azam Rajabianl, *Ahmad Sabahi’>, Mohammad Reza Lotfalipour3,
Mahdi Behnameh*
1. Ph.D. Student of Economics, Ferdowsi Universit, Mashhad, Iran
2. Associate Professor of Economics, Ferdowsi Universit, Mashhad, Iran
3. Professor of Economics, Ferdowsi University, Mashhad, Iran
4. Assistant Professor of Economics, Ferdowsi University, Mashhad, Iran

(Received: 9/May/2018

Abstract:

Sustainability of macroeconomics is one of the most
important economic issues of the country in recent
years. Stable economies are more resilient and less
agitated while facing destructive shocks. In this paper,
the impact of macroeconomic sustainability indices on
the total price index of Tehran Stock Exchange (TEPIX)
during the period of 2000-2016was investigated. The
used methodology is Bayesian Vector Auto Regressive
(BVAR) model. All Bayesian models consist of three
basic components of the prior density function, the
function of the righting reflex and the function of the
posterior density, and various results can be obtained
depending on which type of function is used in the
model. The macroeconomic sustainability indicators
include: the ratio of budget deficit to GDP, the misery
indicator, and the ratio of the trade deficit to GDP.
Finally, using the instantaneous response function, the
impacts of macroeconomic sustainability indicators on
the total stock price index is estimated.The results show
that the budget deficit of the government has a positive
effect on the total stock price index. This positive effect
has been declining after three periods and loses its effect
after 8 periods. The impact of misery indicator on the
total stock price index is also positive which its effect
decreases and vanishes after the second and eighth
periods, respectively. The trade balance impact has a
negligible initial effect on the total stock price index,
which has been declining after the third period despite of
the first increase until the second period.

Keywords: Macroeconomic Stability, TEPIX, Bayesian

Vector Auto Regressive (BVAR).
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Abstract:

Planning and policy making in the field of economic
growth as one of the major macroeconomic goals requires
special attention to the energy sector, the environment and
its relation to production. Hence, in this paper, the effects
of energy consumption shocks on carbon dioxide
emissions and economic growth in selected countries of
the MENA have been studied using the PVAR approach
as well as Iran using the VAR method, and the results
indicate that the energy shocks would initially lead to a
relatively high increase and then a decrease in per capita
GDP in the selected countries. The energy shock also
initially increased carbon dioxide emissions and
subsequently reduced pollution in subsequent periods and
will move to the balance in long-term; also, in the Iranian
economy, a shock to energy consumption first begans to
sharply increase in economic growth after four periods,
and eventually returns to a long-term equilibrium.
Eventually, with a shock in total energy consumption,
carbon dioxide emissions are mildly increased and then
begin to decrease from the third period. Total energy
consumption, foreign direct investment, labor force, and
capital stock have a direct and significant relationship
with economic growth, but carbon dioxide emissions have
a significant negative relationship in Iran's economy.

Keywords: Total Energy Consumption, Carbon Dioxide
Emissions, Economic Growth, MENA Countries, Iran's
Economy.
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Abstract:

Foreign direct investment (FDI) is one of the major
factors affecting the economic growth and development
of a country. Iran's economic condition not only steers
liquidity towards non-productive activities but also
doesn't have sufficient domestic capital for economic
growth and propensity. Thus, absorption of the foreign
financial funds seems to be a useful and effective way to
compensate for this shortcoming. Therefore, in this
paper, we discuss on the importance of the variables
affecting the FDI absorption in Iran during the period
1981-2016 using fuzzy regression with emphasis on the
role of income tax. The results of the research show that
income tax has a small effect on Iran's FDI absorption
with a negative and negligible fuzzy coefficient. Further,
income tax is not considered as the main determinant
factor in attracting foreign investment in Iran. Also,
economic factors such as GDP, commercial openness,
human capital and population have a positive effect and
inflation and exchange rates have a negative effect on
FDI inflows in Iran.

Keywords: Foreign Direct Investment, Economic
Factors, Income Tax, Fuzzy Regression.
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