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Abstract

Objective: From a macroeconomic perspective, human capital accumulation improves labor
productivity, facilitates technological innovation, and increases the return on capital. Also,
human capital makes growth more stable, which in turn leads to poverty reduction. In other
words, human capital at the macro level is considered as a key production factor in the
production function at the economic level. Education expenditure is very crucial for the
formation of human capital and as a result economic growth; Because by reducing education
costs, it increases the demand for education and plays an important role in increasing its quality.
Therefore, the formation of human capital is an important factor for growth. Regardless of the
contribution of education in sustainable economic growth, education is a consumer goods that
directly contributes to people's welfare. Based on this, the United Nations Development
Programme mentions education as one of the key components of human development index.
For this reason, governments make significant investments in education. Considering the
importance of the role of public education expenditure in the formation of human capital, the
main goal of this study is to understand the effect of shocks to the government expenditure in
the education sector on Iran's economy. In this regard, according to the characteristics of
dynamic stochastic general equilibrium (DSGE) models in estimating the effects of shocks on
the economy, a DSGE model suitable for the structure of Iran's economy and the Bayesian
approach has been used.

Method: In this paper, a dynamic stochastic general equilibrium model is presented and
estimated using the Bayesian approach and seasonal data in the period of 2004:4-2021:5. The
primary core of the current research is designed based on the Angelopoulos etal (2009) and by
expanding this model, the effect of shocks to the government expenditure in the education
sector on the Iran's economy has been investigated. In this regard, the studied DSGE model
includes households with an unlimited planning horizon, a representative firm producing a
homogeneous final product in a perfectly competitive environment, the firms that produce
intermediate goods, the government, and the oil sector. There are (j) firms producing
intermediate goods that produce heterogeneous good and imperfect substitutes under
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Abstract

conditions of monopolistic competition. Intermediate goods are combined with each other by
the firm producing the final goods under a Dixit-Stiglitz accumulator and presented to the
household as the final goods. In order to estimate model parameters, Bayesian method and
Random Walk Metropolis-Hastings algorithm were used. The data of the observable variables
of the model include seasonally adjusted data of Gross Domestic Production (GDP), private
consumption, investment and the gross growth rate of money; which have been detrended using
the Hodrick-Prescott filter.

Brooks and Gelman (1998) diagnostic test and Monte Carlo Markov chain show that the
parameter estimation is appropriate and reliable. This test shows three parameters, interval,
second order moment (m2) and third order moment (m3). After extracting these Markov chains
of parameters using Metropolis Hastings algorithm, the degree of accuracy of the chains was
tested. According to the results of this test, the intra-chain and inter-chain variance of all
parameters have finally converged. Therefore, the Bayesian estimation results have good
accuracy.

Results: An increase in public education expenses by one standard deviation has caused an increase
in private education expenses. Because private and public education expenses complement each
other and entered the model in the form of a Cobb-Douglas function. Therefore, in general,
investment in education and subsequently, human capital has increased. Increasing human capital
has increased production, economic growth and reduced inflation. The decrease in inflation has led
to an increase in the real wages of the workforce and finally the desire of the household to increase
the supply of labor. An increase in real wages has led to an increase in consumption. Also, the
increase in labor supply has increased the final productivity of physical capital, which is due to the
complementarity of labor and capital in the Cobb-Douglas production function. This causes an
increase in physical investment. The behavior of investment is very similar to the behavior of
consumption and production, but its changes are more intense compared to other expenses;
Because investment expenses are naturally more volatile than other expenses. Finally, due to the
decrease in inflation, the real exchange rate has decreased. The results of this research are consistent
and similar with the results of Angelopoulos et al. (2009), and are not similar to the results of
Akbarian and Phamkar's (2009).

Conclusion: As a general result, it can be said that the shocks to the public education
expenditure, such as the expansionary policy, have affected the performance of the economy
and improved the economic conditions. It is suggested that public education expenditure be
explained as a long-term investment in the economy. Also, the training of human resources
according to the needs of the labor market should be put on the agenda.

Keywords: Public Education Expenditure, Human Capital, Dynamic Stochastic General Equilibrium,
Bayesian Estimation.

JEL Classification: H30, 128, E32, C11.
Paper Type: Research Paper.
Citation: Mohaghegh, Y., Zare, H., & Ebrahimi, M. (2024). Investigating the effects of shock
to the public education expenditure on economic growth. Journal of Development and Capital,
9(2), 147-168 [In Persian].



Sladl wby g Hees &)D.OT T b4l 6T eIy

*

éﬁm ‘5?9_.
E5 il
T ool gl 31 5g0

Lo

oU>

Wl Ol Sl L35y ges sl b LIS LT S ol addllas ol Sus ias

m.BJ““A‘“‘\ —\Feore¥ Jlﬁ} 093 ok J.‘n'.l..a.'a' L;L.a.% 6\.&95‘: I pm le u.;:l..,a.'f (P Jales 6_,{“ s&& anllao Cﬂ-‘ BL 3‘}})
Wiy 55 SNB e o g s ( (JHs HAEL W 5 edalie BB gla ki ) S e g ol 0 3,5 5
RS PR WP P J-’i uﬂJBU

23 SNE G cpl s 5d 0 B9l 53 o et i il Gl & e ses 3l ol I IS Haaly
415 o5 Sl 5 olatl ud; il g Il Gl e 5 g g il ge Sl L Sl il DT Clate 5 35 el
4 5 Al RIS a8 wd e 4 56 Bl Salg 3 5 4Bl GBI IS s (Al 3jes oy SIS bl Jlis
Wl ol 03,8 Jis 1) G pan 5 M5 e 5155 ISl cpiomed bl o I3 O pan S (59,8 (A 2500s Sl P

ol Fads OF Ol i

Lyl s 0 g,,.?yjeﬂ:j});isg;:db sbasl 3 Shes o bludl 415 G Al o g08 i) 300 (e SIS 1 g pS s
S 545 gy Ol pl 2Bl w3 Sl Al e B Cmedl 5 SR mess I ol @B 4 A g b s sladl

338 s 2Ll 53 Sdadkily (5518wl Ol e 4 ages Hsal gl
."):JJ'QJ "):oo."u" ‘é_g ‘;9')[,4.‘”‘;0}0.9 JJLO’ z‘;"L«J’ 4:'&"/‘" 4‘;0_}'7.9 d"“"j.f"/’CJ["“ :6% 6&05'5

H30 128 [E32 C11 JEL (suwdib

JFV-12A (YA e@[ﬂjwj W_}f‘d?u

YFY=APA L ao F b qord 093 cdyloyur g druwgd dloo
yahya.mohaghegh@yah00.com el !y .15l ¢l (oMol o151 ol8ily s anly olazil 04,5 *
hashem.zare@gmail.com :aeblly .11 5l ¢ oMol 23T oKzl s nly bl 09,5 (Jghmune dliuny g5 **
mhrzad@yah00.com 4ol 1, .l ! ¢l ¢ oMl o1 oKl ¢jl s anlg leazdl 09,5 ***
VXY s Wil & U A VIVIO t 0 dy gy VEVIEINY 15,5550 g ,U VEYIEIVY il & U
ole)S il doad o8l olail g o e 0aSisly 1 gl
DOI: 10.22103/jdc.2023.21892.1407 ©The Author(s)


10.22103/jdc.2023.21892.1407

dodo
St 51.088Y Ol 575Kl VM WS ) 5l a8 malST 5 ool i 5o ege SiE Sl arle

JSK) S o g 15 (858 (lais 3T 55 ki oo 3 51 15 IS (55,55 S50 e Sl &3l yow BT VIS 5Ll
s dg 4 &S AS o 5ol 1y iy (Sl e omen a3 o SRl 1) wlew o33l 5 (Yoo F 05 8 g g
W5 w53 L5 s dS Jule oS Ol gie 4 0N o 53 ol b s Ssle 4355 0 b 20l 4y e
)L:ugtg:\.d.;‘-—\.&)49.5":3)33@u\qbﬂMLs‘ﬂ&j}aTC)Bu.(Y'\'cFy)bﬁ@ﬂbW\cbﬁ):
CahS il 53 oge i 5 A3 o il 55 seT (6l Lol ( Juans slaauja 28 L5 el Sl
i N EOB (T E (B 5 e y3D) Sl Ay (5l e Jole SLl e SIS (0l ol ST e il OT
a\é)A{V@'M))LQOT&TMSS@‘ e oY (s WSl G5 5 seT Il eolaml diy ys 55 seT
Sladd 3o 3 (S Olsie 4 250l 51 dowte e Olojl drw s 5 S aali el opl S 0 $SGS 5
das o plowl 55 gl 53 1y g 5 BB slaso S e s s pen 4 S on 5b Y Ll a5 e s
‘5u4\,\iwjG;;yTQLM;,.61,_@‘5u‘c_1}aJAL.:U:,;}J@,.@N@uu.(v-w?&!p
Olge 4 Lasla pl o sd oo oylnl (55587 Slum o Lo 5 5355 o 0nls ba,l sl oS Sl 5550 4 by o o
,;l,@uu,-\t;.uﬁ;),y@@r;u:;ﬂ@uu\Jg,:.;,;z@u\mw&uuauu.g}:;\&u,;

s o OLE Y Y Jle ol p oSl

Slez Sl min (VoV+) SI9d b Ao )8 D350 41 L3 gl g (S0 355" (0g0e Jhgel obe ) i
T S poses sl obe GSole Yo ¥ Jlu 3 oS Cudle sl (YT Jle s Ao ys YF s 5us)

LQ‘}{CJ}JC)B"“)@}“pu;j}‘TC)B"‘WQ‘J::’.‘:‘\';ﬁ)*J&i'@"’\")’“‘Jﬁ“\"ébﬂ‘f‘)Jdﬁb

"'Lucas 3 Idrees & Siddiqi
2 Mankiw ¢ The United Nations Development Programme (UNDP)
3 Siggel & Ssemogerere 7 Human Development Index (HDI)

4Son 8 Trabelsi



YFRIY o b 0580 s lo yuw g druwgi ddxo

w
o

N
(]

Sl 0) (seges Shjgel zylre
(u.)jd C)l?LA
[ )
o wun o o o
|
[ |
|
[ |
|
[ |
|
[
|
[
|
[ o |
[
[ |
[ ]
[
[ |
[ ]
[

Sle= <Ol 1 aun (Sd98 b 31 o 3d) Ol gl 5 wgee J},&T T Y S

o reS 5 (A3 YV s50) Yo X dlo o by po s 3l (oo sas 25001 gobus s (0 jtden oY JSE bl
R CERY 49-‘3.» J';i\jal

‘5u4;\§:;\¢f,;‘,,s\>wwGu_;,u‘@u\@uﬂdgzsﬁdﬂwuzjﬂeuwﬂww,u
d’e:L,aJ@NJ:\xSLgu}fﬂLgh;}w4{@jlgcl:.w\)d\):.g;mlo‘ﬁ\:Lp;B\xuiijdiég):d}:C)Bw
L cwlize DSGE (6,81 &5 51 (0¥ 0,800 5 o) slasl 505 sbaalSS BT cpasw 55 (DSGE) 'L
sl ok o3lizl o 5 S 5 Ol ! slaBl ks L

A:v.l.a_,w cu})}ﬁTuﬁjﬁa})b C}.@jﬁ Q@blbr})u:wja Sl ol L;QJJLALAC]& u..v'u\af.p\:- A:J\LAJL'::-LA
Ja;_“ﬁbwLZADSGE djis“(j‘”u:"""’)"C"‘""“’"\";'4:"3]:’.:w|‘hf.‘j&jg5‘}“9gji)fTC)l"‘j‘}d’L“”‘
c‘j}' w);’r—"—ﬁw"*’“)-’)Cwﬂ“““)g@ﬂ‘cﬁ“}“‘)‘ip‘@—?&”)-’“:“"“M@f@'d‘;i"l«d;‘
Wl a1y st 5 (6,8 do 4 SLL idu il oiaT e 3 ol ST el oSe

Egogo Oludl
SolaBl Wy (5 s Dlydl

ST (635150 31 (a3 B 15 Ly 3 g0 a3 (3Ll Al oS s alse (500 gy pkir

NAAF F ag) 130955 iy a5 (V408 ol 1808 I gn) SIS 5 db ) 4k g e oylal OT @
Ok 1448 FO g la) (goliasl Wiy LS a0k (VAT T mnl) olsle o 4 ki (VM S LIS
Gl cpl el (Y000 M)ty iy a5 (YooY Olam ) g e 5 A (5 0) (6 e s 55 4 ki ((V44A
S 515 S a3 slaml Ady oS uni ol Sl rews b 5 dS Canlo3,5T L 1y (6L o o8 Dlusl sk
L5 ¢ Ll agle 515 le Loy 8l (VoYY TS 5 0555) L 30l 3l s (slres S 55 Al 5 on
S e o 5 Mol S lasd (g3l ONS” Loyl 2 (g5l Lo Do 5 (6557 55 06558 ¢ ol Coman 5,1

3l J”.‘f;' 3 ‘L:é‘f‘?' 3 g;'t‘l’ @t'“ ‘gs?')b" V:-E:M

! Dynamic Stochastic General Equilibrium (DSGE) 7 Hodgson

2 Solow 8 Nelson

3 Swan 9 Perez

4 Romer % Freeman & Louca
5 Lucas ! Galor

6 Pasinetti 22 Doré & Teixeira



Slaidl uby y soges u’u”.ni T Al )lﬂ PSRATY

Gk 3 BT o sbon (G Ll ale 55 N b o 5 e 3 e 3085 Ab, slas b s
@J{J;eJail,:ud,”u.c:@umf‘amL;u:)nd,.\juu:.,a\f‘,\fwﬁ;&mﬁ&\}\,uu&umg&,
0884 OLas 5058 5,108 o 1 slaml Wi, slasl 5T s b b s s Sl o S
ACVOR P G- P PP LT S O PSR L EDSPATCIN ) SRV SARE CPPIPRICIIN LGN S i) SR JAREL 9 W
s Jale 2alS 4 i Jule 60 211 oS W ls e sSnn dlasly BB 5 OB 03 5 e 3 iman (YA
Ll 5l sl Gl oS oSkt B VL o 5 B Sl sl 4 e Seas il g e
s 4 2 53 8 GLS @l ly (o Cand s Yy 55 &5 o Guild Dold 4SS 25 00T 4 (o i ol b
VY Ol 5V 01el) das oo ol 3l Ao T e

oy &Sl ol (OT s 0310 31 a5 s yem ¢ o s0s Lf:j)‘TCJB“ @3lasl a5 o e 51 SO
o 5b G Cote Hsb 4 Sl b ele K a3l s Sle .S e sl M ol BT Ll
3bier oy Gledl o Ay £ 5 e S st b (658 e 5y p) )l sl 3 ulse ol Sl
V84 M gal 444 Fi5s 5wl 3T VA (IS S VAAF ey )

dr Sl Sl g g0 S5 Olioman olazrl0ld) 3 5 5150555 Ly Sl 55 ga goe 5 50T g olonn (ST 25
OIS Y B T 1447 TS5 A8 LS5l 5 05 35l5 g 05 ol 53 Sk 4 5 5 Sl
shasil Ay 5 o g08 55 50T e 2 BT gy 1 4t (505 sl Slalllan Ll (Y1 F (15 5 OIS o 6Y 400
13 S a3 g b g0 pl | (ol iz p plUST a & Ll nger I3 (e Sl le K
@2 el

shasil iy 1y gl gl Slean 5 adis b 6,13 5 0 e 8 355 6 SN S 5l aslizd L (1YAF) £ 3, 5
Sl ol o5lazwl VWOANYA 0495 55 sla (6 (slresls j\)isl 3,597 5 &l andlas opl 53 i Liles Sy 5 O 4!
.ajl.sg“_,.:ia;\ﬁ)ﬁwwjijC)BuMa@ow@hj

il e 3.5 5 53 L0l 5587 55 AT (61 b 5 iy o B (s 3 a L (VWA) SIS0 5 0L ST
S 555 50T 3557 1 slr 5 les S (1 b Ol o SVlan s (6 SIS cabanl s ol &S5 Do 4 (g0 g0
KW Cfbf s uij}aT C)Br.o das o Ol @b’ Wl 0l oolanl YFOY-VYAF (slaosls 5 (gl o 95 Dol o
Wl 355 g0 ATy o gos 55 50T olns 51 ool e 4 ol 0T syl a5 53 1)l (it ) B3l
.m@gu,uu,tju,@;ﬂ»L;)\apwzjﬂ@uuw\jpa,;mf‘suwﬁs@jﬂ@w

Sloslizal Lol pl 53 i 5 g3lal by Ll alep y 25587 2 bn 3T o) 2 4 (F4)) O, 5 sl
S50 oln i candllan pl 53 Lilastls ) WAL Jlo elaant (ol bl o Sle Lol jan by oo see Jsbas (5,1 &S

! Aghion ? Azariadis & Drazen

2 Tilak % Tamura

3 Castello- Climent & Domenech ' Glomm & Ravikumar
4 Lipset 22 Zhang

5 Benhabib & Spiegel 3 Su

6 Hanushek & Woessman 44 Blankenau

7 Awan Sarwar 55 Mercan & Sezer

8 Externalities



VOV IY (oo [ ke 090 [ lo yw § dzawgi alxo

wTﬁ,z;“;;u;slmﬂ@ul@uﬁﬁﬂu;\,@\omuf,f)zﬁ‘;,-ﬂ@uu.u, &l Sogliza
.;,\;g.;,,ﬂ@u;s\.w,,@wquﬂﬂu:,'ﬂ@\»m)g@toT;\gu@u.qwu,\i;;

wlop 25 p ASTT L elazrl GlacanT 5 ONS bl o dlaly ooy p B b OFAY) Wil 5 )
O ) 3Ll OIS (sl iz Gl (5w (sloosls 5 i (slacn 518 (Sl (3L go goe slad (6 SIS Sl Sl
5 Sl gl 0313 alST L pelazr o (2l 31 &8l OT 51 (STl gyl Lo 87 aslizal (1YY =Y FAY)
.MK@\)L;;L@EI.U;)%;)%J@

(Gle (83 5mm Olmr,e 4S5 (Ol pl) Cdiie 552V o sbl (glaosls jeslizal L (VF+v) Slej 5 (g 3L e
a),“_,.;buawétu,ﬁdsij@uu;uhH—\'nv@ujw;L;b(oleql{,sh;),w)owgcouwl
Wl e ezt (sla ) 5357 (3Ll Ay 5 35 aT e s sl s o ol OT 51 (STl s ol 13 g

‘_g)lzjc:.é}b}ﬁ-ui))jlolﬁU:L;:l.a:é\a:g}éluijjlj@u\ghﬂ;lw)jquuQ(\\“\)..Ujdgﬁ()l&::l.p
Wl (3batbl 035531 555 Ay 1 (o sme 35 seT molee e 51 (STl ol ol 03,5 szl ooy 5 5 4l

Yoo BNV 0555 Job 53 eeadl o obue 5 a5 seT es3laml iy o dlaily oy g 4 (Y200) ' ELST 5 (s
AL A5 Ay o 4 Aas e 0SS gl A 5 (65131 e g 5 S gl 3 s slaesls 555
.;,lssﬁjo.\.a,ulfa.]@bu:jybuwcjw,és-\a

cnl 03 los ST b)) (oS Sy ge 1) o sms 50T ol (2 sladaly (Y00 0) O 57 sl sl T
zoben 5 Sl alo s sl BT Sl 55 5 ol ok oslizal b gy 33lai o sae Jslad (6 S &S 1 andllas
SR aglsn 55 Aas 0 DL s s e Ry oo et 5 s Sl (6550 4 (0 m8 5 seT
Lbim ) Jaiie Sl 5l g g 5 B 5 sb 4 Ll g e Jled @L,J‘L;,)uéw&jlgzuy;%urvu
S Jos (Sl A5 4y o ms ) saT S

Sl 5iS 53 i3l 5 Cadh Glatu 53 SIgs molee o ) gy s L (Y2 Y0) OLKs 5 (5,15
S o daily &G o L OT 1 (S s s S oslizl (131 0 g £ 5355 Bl 658N S 1 S5l e
213558 555 Fosn s sl Gl des pobee 4 galaml Ai 5l 4 s

03 @bl Wiy 5 (S5l w53 e mile o daly (BL OBds L (Y0TY) O 5 75,0 s
...U\o:;o.sLLu\F@)'}J@}Qsj‘bjdjﬁ;).afjwj\“\/\UH/\/\ Jlo 1 le (6w sWmesls Sl (s 550!
.J)\xdsu:éluw)l.:6)l>t~4&1\)Q.\.aol};jQ.\.A..\:&J”Tﬂ).sui)'}ﬂuﬁ)wc)lsuMJ@QL&J@\:

ladbe e s s3bal sy 63lg kST 5 6okl D s ¢ Gladl aslo o 31 guny 4 (VYY) 1S5 50,593
.s)ls‘_}i)'ﬁL;:L.a:BlM)jd".u@y)bj@p;‘(ojulqbﬂ)cw;‘:Qw@h}.u\xs-bﬁ\"\ﬂL"\M'Y

ala o 23S Gasda |y @alambl Ay oliS pad Jul e 0 63l U5 o0 025 5 S8 Ollllas ST L
Cop3) Sl ol o baslal ol 3 Sl b oS (59585 Sk (Y010 s sleSY 5 0,8K8) Sl

I Owoeye & Adenuga’s 4 The Autoregressive Distributed Lag model (ARDL)
2 Angelopoulos 5 Skare & Lacmanovié
3 Suwandaru ¢ Freire



0AL P ) laslg 5 (YY)
2 e sl s e iiae] EE carw s Jbm 5 slay iS5 6ok 53 das oo 0L o aed Slalllas g,
Sleslasl Ly pses Ji5sel Sl oy da b Lol andlas (ol oo .l adeinal (golaml anw 5 5 As,
w5 S 5 S ol s clialy cpl 53 ol 03,5 o3l Gludl wlo e b Ly $3Las o see Jalw (6,81 K
5 ob3T Sldlas 1 Sl b sl BT (5L S (gl anl (Y008) 01,800 5 osh glosT anlllas
(~r~-a)\,i-.t{,(v-~\°)yc)w&,wwﬂ@w@ﬂ@uﬁwu,ﬁ\,@\(\W)tmu}(\‘w)oj,;

!

99

gl
cu.u\.w‘ u’.’.‘J".’C‘""" M‘f}dx&éua&h cdﬂ)‘é‘db.\ J»Li:cc,.f}lh.acl.?)a Lb)‘yl:- C)l:a:?-f

il 35 S5 005 ool S sllas (il S Ta Jis 4l sl a
= M
EOZBt{lnCt + Y ln (?t) +¢1Lt}, ™)
t
t=0

Pred g ool sWodile My oy55 53 5l 6l i (5 ze Cpo Sae s sl 35,0 Ep «Comsllae &b ol
Y oaslle wb L35 Jele 0 <B <L enl posdle .l toyss 53 C21 3 Slebu Ly 5 lalad (oo goe rlaw
.w\)\jugﬁjﬂmcbﬁ@\}%yﬂ\)g%>03d}.;6LALEJL§|oJ.eui..’;§

dalae 53 Ol cpl &S das o awads Ly SE1p sedy S5l Slele qp HI8 a1y (D Sbjoyss o lsls
el 0 3ledle 5 ) 3de 4 ¢ o

ng+edi+ L =1 ¥)

M\jﬁ-wff—: Nedslae i T3 5 S oo S35 W ol 3502003 £ 55 IS sl o (513153 15 5
Y

OT 53 (ol 0T Lo (sl 5 358 0 &Shgrae 855 b Ol Jsb 5 He bl alopm coa) 2 ode
133 8 o Sre i3 Syge b Gl wleu &S > sl 5 s Sy s IR I Gl

Hepy = [If + (1 = 6™)H,] \p

b Sl wle w53 (1B Al ST el 0T ) 55 (Y+00) 0,00 5 ok oo 51 65 m 0 5SIN o) 5
Wl SseT 5

It = (ed, H) (XY (H)?[B(xX¢)" ®
alopu 539 30 ke H (Gl5l) oo ot iony 3550 ol XT ¢ 3n Lol 4l ey Hy F alayl )
o304 M OISl Ll wlo (650,80 opimar ol (o508 55 50T o plons ok X5 oLl s Ll
e bl B g (nges 55T o sbus (650 0V e0lasil IS Sl e s (6550 0 P o a5 5T ol

S o S Ul 45 m e 535 AT S I gagas 5 saT gole el UG

"' North



VOY 1Y o [t 0390 [ dslo uws g Az i ddxo

X/ X/
ln<X> pxln (}; >+et, ef~N(0,02) ©®)

e BNl 2, 0 < py <1 ogas sl T AT UL Candy mbaw XE > 0 0T 55 o
s (o gas 50T Bhan T4 golas GLalSS el 5 gl ad e
Slo g s T35 (o o Comlio Ol g 5 03,8 I8 wle pun ((S550 aslo o )3 Sl 5l 8 (ylg o

0533 33 lapu (3 o Ky 5 e )l gl & S RE 38 dal g 3L o8 4 ayle o 0313 0l L bRP—f-kt
61y (Dy) 35m 0593 53 5 ol abauly YIS oS’ 5 oKy plew &Sl 05 5l e nl 2 osdle ol T
4 305 gl S o ST My ol Jgy o lile LIyt oy9 Hlgl copl s 0sde S o 8L )3 plgms 3 g s
G585S Syl Bl sl 5 g i 0ile oy guo 0 1y OT 1 sl 5 b e SOYIS U5 1 5 05 aT 3 1 idn
Tl oo oot (S8 5 e e SVl 255 15l (S5 (oS ol e 4k 5 b 3Ll e S 0

Kepr = If + (1= 8K, ®
Il gn o3 s g S dome b gl el (SG 5 e gzl 5 5 80 P ) s

W,.ne. H, + RE.K, + Po(1—8%)K, + M,y + P.D; — P,C; — PX!' = P.Kyy1 —M; =0 (V)
:wlg};sg,yw\ju@;}@aﬁqumwcwua}ujv@bﬁwsg

Wt nt Ht +T't Kt + (1_6k)Kt Ct_Xgl_ Kt+1_m 2 0 (A)

u.a)\:-la Cjﬂt /pt 1L4JLAJ--' O)l"“&ert = /P LJNQLSLJ:-CJ;Wt t/Pth\ 4@‘)))
.. —— M .

.@l(W&:yDtjdﬁﬁa,uumt= t/Ptcr)}.:

Lyl 5 5l 5 (luaigy Ll o3l Sl 4y eie F dslas 5 A 4 5 L pudome 4 Lo ) g shlas i (g5l ST

1355 0 (Jsl a5

1
Cy: At = — ®)

t t=

14}
. —__rt s
Ng: A Wi Hy T ()
Key1: A= BE; At+1[rtk+1 +(1- 5k)] v
me A= (lpm”‘) + BE, Am( » an)
Xth5 Ae = ue (ed,. Ht)(n(X )n_l(ﬁt)¢[B(X1;g)v] O
edyi P = gH,Ced HO (XY (P [B(XE)] %)
1 nt—edt

Hepr: pe = Bliesa {((edt+1)(9dt+1 Hes1)S™ 1(Xt+1) (Ht+1)¢[B(Xt+1) ]"’ (1_6h)} (18)



Slasdl wily p (sog0e UZ:),.J T Al )lﬂ e NOF

Loy

3 Ve JSeal VI (g lamsl oy Ll 53 &8 Lls sy (sldauly VS etiS w5 oKy () slaw
Spor &K v ol VS oS5 oK b (lalaly SWYS S o My K el il
o olg GV iS5 33 5 p w15 4 Y e GV Ol 4 5 oS 5 RS L Sk e
1S o Sl (CESY) b il (228 LS5 b oS

1 6-1 0
Ytsf[yjf’dj]ﬁ,en (\#)
0
ool lalanl s AV o bl 22876 (b a5
(Y]'t)L;\A.b.w‘)Lgytfj‘obu‘;x\d‘_}:ﬁc:}ﬁ-é-gjgjm(Pt)w\wq@jl{&wtsygaw%jja@
2y fS e 3 e 45 S o el S0 4 )
1
PY— [ Pevieds V)
0
._s),&doé)‘fdlq-\? abaly 1Y cabasly cpl ys
:g...u\a&c\fw!dl@‘_;yga,uf@jsyéjb;f\b.bjic\?Q..::;bu)'\a;u.:.w\l{
Pj¢
Y, = (PL)_G-Yt (\A)
t
Jwg,wﬁn@t,w&uwpsu\j‘5\mlj‘5yg‘51ﬂ;§§,~.ﬂ\—¢?§i>‘5uw@um\4@\,
@‘aMGBJxAJ{)Q)MM@l@JLQwagPL&J)\JW@‘)@L@
1 1
1-0) y.9—5
p, = [fo PA~Ogj]r-g (19)
el Jao bl By el i s g VIS ediS 5 ol 3 e 457 ims o OLE VA B VP SV slae
2B Ak 25 Ar JST ()58 Kip (S5 ale e 1y SIS 5 0 3l eslinel b glabanl s (VIS oS 5 sl
S o A g5 j o Kaal Y (W~
Yie = AKjf (ng. H)' ™ (¥
LT 5 6K 58S ol ol o3 5 ol (lalanly (slaolKy S Ol oS i (5, 5L5 odias Ol Ay o6 ol s
S o and Il 4 e e 50 5
A A
In (ﬁ) =paln( }1>+sta, e2~N(0,02) V)
C:“"j".}’ LS)‘?J)LAJJLA‘)QO < Pa < 14.1.;.‘}: J’A‘}’cg}{é)}°j€'f -L{'TJB C)LJL’ chbx> 0 QT)JA{
s L5 Jolse S (650 4 slrne Sl il EF 5 sl 45 e

S N ol kgl gn B ad ol (S i 853 b (gldlanly (sWYIS 0S5 glaolSs S 5 5 el

I PRV PRSI PR JL.,,;L;,in)rp4@;&Msugp,(\wmfﬂ,)dﬁnj\uumti
o P
2 Pjt—l

! Constant Elasticity of Substitution 3 Dib
2 Rotemberg

cht = - 1)2'Yt (YY)




VOB 1Y o/ b 0385 [ dslo yuw g drangi dlxo

Pp > S5 pdOolanl NlS biad Lib @y = 0 81l biwd Jotas 58 )l @ = 0 calaly ol s
(e Sl ‘CTj ledauly VIS 0S W 5 oy (695 iy s il ol 55 s ok nlead o KT 5L 0

w;‘b‘)sjw‘b}.wQLFOMJ{.HCM45@‘&Lﬁ@}w\)&y‘s@jc)géjﬁcqbﬂ)‘

Max E [ ﬁtl ]
' t=0 bt (“V)
Pp . Pj
Djt = Pjt'th - Pt.rtk.l(jt - Pt.Wt.nt - Pt[Tp (Fjjl - 1)2Yt]
:‘\k{b k}-{‘ DL
P
Vii= (5" ]t) 0.,

S35 26 asllas Ap g plew s b5 Jole Bl LS g oy 6 olg Cagllae 255 B0 AL VY da) s
A 3 5 o gllan 03 87 ST S 40 47 ditead 1ol OSTe Loyl st ol 3|y 5 5 Cppiomats (Sl i
C,.wlov\.&c‘ﬁm\J.Lbﬁ))}.pébLs\i]a.wbéygau\..s.lgjo&LS)bjf‘.\:-dbdj‘ﬁﬁbﬂ\f}

Y;
kg ( ,t> (YF)
t I(]t qt
Yt
w, = (1—a). <HW> gt (Y0)
0—-1 l
gt = ( ) + —(T[t)(”t -1) - ,3 [(nt+1)(”t+1 ) ( ) (ﬁ)] Mg
5 Ces1 A Y
et B = 2P ) 0T 53 5 ol (o y‘ ) bl s g il g = t/fjﬁ‘f‘” ol

53 T30S 51 Syl ) Jeole sloaT s ol i Syl Juli 5 Syl S
TS n Lo ol 43 e
0 0
In (é) = p,ln ( ;1) +¢&2, &2~N(0,02) (Yv)

f-“)LiO<Po <1c)\v\.itgg.bi‘jﬁ:)bﬁ,ﬁj)}j\yb&bJATJJGJtGJJJJJCJ}JATJ}Ot QT).>4§

.@i@aéumﬁ)gﬂ_b\ﬁ\eg’,Jju;f@,z,b};@@,uu

(ol o b me oy g 4 S ol 3 (ol 5 CsL) astls Sl el

EX;.FR, = EX;.FR,_; + EX;.w,. O, (YA)

o EX; w\;,\@;;tnm\p«f@\tw;,w;f&\{w|@,uﬂusdaumt YA aaly s
g,!L;uLaUuf,golmsacwal,s.@um&.\g,mQﬁm,,uL;;)lwe_(u;&udx
ety e o OLE ) 3550 51 ol 351 G5 i 53 (hdw 5 555 0 &S0 (sl pl5 LAl o s (i
21 Ol e el jleslamul b g |3 Oy 4 015 o1 i glalsls

reg. fre_q

reg. fre = ——— +req.w,. O (Y4)
T



Slaidl uby y soges u’u),.oi T sailss )U'T oy p NOF

8 BaT )3 Sl o Wy (i ) F TS o EKL ik ol pb3 Salls [T Y4 ) o
Gl S S 45 Sl ()jcﬁwﬂfﬁﬁﬁﬁg S5 o KL 4 s Sy g0 4 g S ol
Seh o Jol-tloyesatogs )5
AT

g 33 ol Gob s S1agi o Il el DUl 5 (28 eT)s e 51 s sl Sl )
43y s gdomn 4 4 5 09k Ll oo S plie cdal Bl 53 5358 el gl Iy Gl 355 e el T
f‘ﬁh‘&k}‘ml{m‘é@)ﬁéﬂfdjbcdﬁ-()bc;ﬂjjd‘)ﬁ)[{f‘lﬁ‘&&fdk&‘\))?@?‘d})
) 3 A8 p a3 gy (5 S Jlo a4 oSl (658 a ST 55 555 (laes o Joma S b5 1 L 5 (558 e ST
Sl s s kel s LS 5 5 Cgs ama s s Js al OLuss (S O g ol Jbe dbale liae
1338 or Bme b5 D po 4 g Sl e A8 il 53 el (655 p KL 35 s (e

P T; + EX;.w,.0; + (DG, — DG,_,) = PG, + P,X? )

st o8 T G (o sme BjgaT C)uuxf (515 Jg 3l DGrecdss Sl ladaT s Ty o alasly 4o
@;ﬁq;}w.@@;ﬂ&ggc,.s,;bj@;\yuéumﬁﬁmfjgowwo@MT;\J:;

1355 0 G yrn B3 Dy se & i Sla ke oy g

ag:_
T, +ret.wo.0t+(dgt— ‘?Tt 1) =G, + X} xy)
t
:mdﬂgﬁsdﬁ4,5,»@.,2}:;?'%Tﬁdiijtdﬁwyg&;;yTﬂ;jb;;yTC)uuScﬁﬂl&_lju,zjé
In X—tg = pygln & +¢&9, ef~N(0,02) (¥y)
ﬁ pxg ﬁ t t »¥x
G Gi_
ln(Et):pgln( tG_1)+stg, el ~N(0,02) \np)

33T g olen U3l 45 0 e 53 5 (58 Ll el Prg smse S5 90T ol UL HIAE XT il ol 5
_):"‘)Ll. PG ¢ P U‘:')}"TJ..& C)Bu OLL Hlaae G (P E U‘;JJ“T C)Bm sl dlfu‘ E:g (P s
s e 55581 g sbee slne O3l ol 8 5 agee idu b5 seT b s sl 45 e s 5 5 (5,8 s
S e ity b3 T 3655 e eSSL 4 Sl g i Al s
dge-1
t
'bj‘:’."gg‘_}':’.)‘ﬁ CJ}) u\.“a-AJGLA) ojjjg‘_gi)bﬂ\f@‘Ttx &LA-/\ATJ.)‘KLA uﬁ.)\«aj &k)@‘th U\al.i;f .»\.AT):

dg, = + (1 —w,)re; .0, (¥f)

T, =T/ + T (¥o)
13 d oo dnloes LAQTU:ZJ} T ys 5l o ys Q)}.pm.l.aa\i:.g A»T):J{Ql:.‘b
T/ =t,.Y, (%)

TS o Cons Ul 45 e g 0 5 AT S SITE (Bolas o 5 ol aTys 5 UL & 5ty OFF ol 5o



\INAAL U;’/W o)jé/‘\{l&}«ugwydﬁ‘u

T* T*
0 < th < 1 ‘)lu\i\i W} DL C)L:.‘Lﬂ L5i-78"- #T))ﬁ)t o)jb L (@bu)é‘?‘\ﬂ J.AT)J TtX d"\’ %b DL

TX T~
In (:t) = peeln (é> +ef*  e*~N(0,0%) ¥v)

el (Sl lakaT s slme 3l omil €7 5 gl 45 0 e 55 55 8l il

S b
e i Ay STl 655 0 UL b5l el (I 4l) Iy pnm e plie (25 (e sl 2
45 o
M, = DG, + EX,.FR, (FA)

Sl OT 3 o3 s () 53 ol gl 551 £ 5 EXy 5 sl 23 FRy 5 1> Slast DGy o¥A dlaly
S5 L 4 LSSl (Gl (55 0 $STL & s iy Gl ol ol b S $SUaS )3 55 eSS
Pl 0 g 5L Sl D) g0 4 B8 il ilaad e Li Sleslatal s o5 e Juls 551
my =dg +rep. fry (¥4)
55 S el el gy o iy 5 ST s 4 655 e ESTL Ol ) 53 5 k5 0B gl ot 4
Copde ¥ Ay Fbess 03 My = My/Pr gy i 4,8 s ol S ool ) (5 OO dls
S

Mt/ Mt/
P,
v, P P, t My 7, (F+)

- Mt—1/Pt B Mt—l/Pt_l.Pt—l S mey

IS a3l Y Ay 5 (sl 1y o5 e (5 e eSS clnl) ol s
In (?) =p,ln (%) +el, & ~N(0,02) (F\)
A0 <Py <TGl Candy 5o Ja al Loy Vs ess0 5o g al di) &5 v F) aaly 5o

Wl Syl Ay 5 obae Sl il 8 5 Ul a5 e i 53 5 56 e

B 515 4 gud Wb
TYN- NP SR U SLISNPDTY PN FPVIU SNV ROV S [ PP o [
P;
Yt+ret.0t=Ct+Xth+1[‘+Gt+X£g+% L1y, = 6P, (FY)
jt-1

G35 b il glg e 4 (1 Sl s 5 i olg GV A5 6 sazen FY daly a5 L
& oy Lol Ced el Sl 3 5 o ge B5aT mobee (53 olne (g o 53 NS e e ¢ o g
b S Jsles Lol .ol oy 55 53 S Lol on sl Lallil A 5 GDPy sl sl s g YIS 150 8 (g
el (1449 T oS L) Gbﬁ—ﬁ)@g}g).s D3laa YA 5 aca YA Jols o ¥slae s 558 dsbes 1A, 58l
§1 3,591

Lol 0 3lial TSz o g5 0 (B3l o8 0ny S 5 s By S sSI sla elsl 35T 5 slate

! Cooley & Hansen 3 Metropolis-Hastings Algorithm
2 Uhlig



Slasdl wly o sog0c u’u),oi Ty saailss )U'T w0 NOA

(oo 3as 3 pan o Js allEl W5 b odd e laesls Juls Sl odaline LB (sla ne glaosls
(IS =S ptn kb S aslizal L oS 6l VWAL AVFr oY 655 55 iy @l by 555 ol abe
tlos Az (630l OIS (Gla e s oy 0 40 S gl eyl b S 35T 51 S L Lleds lsjis,
Sl Ll s s S e el 1 T Ol e &1y la el cwlal ol 5 (VFAR ¢ Sls > 030 pma) s

I PR B PRPS YT g EIBIErR

Al Lyl bl p o (Sl fialob Slde ) Jai

Sl el 5 S
. ) Cc
ligs T —
s GDP
VAT JS U5 4 po g T ol SUIL X
GDP
AN JS L5 4 o sas 18wl SUL s 1
GLG)P
OV 5 4 Hss e S o L
s e GDP
AL A5 e i gladeT s SUL s —
s « GDP
“/YFY JE U5 4 68 Sl ol b DL e I
GDP
LYV IS M5 468 0 eSSl s ad SUL o 49
GDP
C/OYA G5 gl SNl 5 8k
«/VAA B SadaT s Usl a0 e 83355 8 Po

s, el e

e @3 kb el e BOT s lae Ol 5 ke pslie cu i 1l s eyl e 35T (sl
o Sl Sl Ol e 435 o OBusl 5550 w5 Sl S35 5 0T Gl S s ol 5 sl o ol
235 N ealgi o b e o3k b gl mabl sl p ol Fnlis 0T ol o 55 3l oozl 03,57 )15 6K 5 i
(Y Jsdo) s o 3581 5 S im ooy Sl o3kl b L eyl day o o 3 .ol 0k 3Lzl "LalS

951 sl oty 359 .Y Jgur

ey S 2 5V ol ey 0 = oty 35 R
/8001 /457 AP (Y40) olilgisl 5 5 & & /Y B
RLY AR 4 +/+44 s & A sh
VS YA ) S ud YA O, 5 g5l LE oy U
WAVARRYAL 73 Vv iR gl L& V/FY Y,
APV /WY /+VY (Y0 ) 0L 5 s sl T () o/ v
VAT YEA WAL (Y2 8) 01, 5 b oloniT L& V1% B
VA S rad /¥4 (Y+49) O 5 by glosT 52 /f ®
Y L VAN s () OLSKen 5 ol T t 0 n
/40— /VOY VY (Y+49) 08 5 by glowsT e2 /00 7
EVE- /P IEYY O¥AF) O, Kan 5 o o & J/ENY a
FIYYO-F/T0A £/74 YY) ol g 5 ool L& \Zan 0

FA/FVO-F+/15Y F4/rFO OYAA) 0L en 5 o il5LaL L& £ ®p

! Beta Distribution 2 Gamma Distribution



VAR 1Y b /o 0393 |

4 lo juw g drmwgi alxo

e S8 YL s ey S0lee = ot @ R N
WALASIVAYN 7Ask (O¥4Y) SleaS 5 0US 5 k& /0 w,
YR EYON /¥4 s & 0 tr
« IVAD=+/AFA IAA (s k& “/A Pa

VY- IVE CIVYY (s b i Pxg
M=V /988 (s k& g Py
“IAYA=+IAYY CIAY (¥4 s 323 k& Nl Py
< /OO /68A ST (s & 0 Dex
CIYAY=+/FEA ENY (s k& ¥ Dre
JOFA- IVYE /80 -— LE o sSne /e el
A= /Ry N -—- LE o sSan /e R
VIFAA-Y/YYY V/AY -—- LE o Sae /e &l

AN VALY VA -— LE o sSne /e &?
AR\ VAN S YT -—- LE o Sae o gl
WIS ARSI /e 4F — LE S o/ ex
WIRS AERYAS 32 o/ 08A — LE S o/ ere

(.b:fc‘ﬁ:ﬂ‘ﬂlj‘@)‘;’-J}«M}aﬁfdjléj@l?n‘}i:u’ﬁa)wf@hﬁﬁﬁﬂ‘ﬁﬁqﬂ\)\%;ﬁhﬁﬁij‘)#) &A}kdhdlﬂlclﬁ

SE_ea SE_exg
[
100 100 K
0 L 0
0.2 0.4 0.6 0.8 0 0.04 0.08
SE_eo SE_egamma
[ [
100 100
ol NS -
0.5 1 1.5 0.1 0.2 0.3
SE_ere beta
100 k 100 /\
0 0
0 0.1 0.2 0.3 0.95 0.96 0.97 0.98
psim psil
20
100
50 10
0 0
0.02 0.04 0.06 0.8 1 1.2
B phi
10
5 f 5 J
0 - 0
0.2 0.4 0.6 0.8 0.2 0.4 0.6
ksi alpha
20 50
0 \ 0
0.4 0.5 0.6 0.7 0.8 0.4 0.42 0.44

SE_eg
I
100
0 L
0.5 1 1.5 2 2.5
SE_etx
- ‘/L
0
0 0.02 0.04
deltah
200
100
0
0.09 0.1 0.11
v
100
50
0 1 L
0.06 0.08 0.1 0.12
eta
100
50
0
0.04 0.06 0.08
theta
10
4.2 4.4 4.6

Pl e I S 55 SN o s 2557 2 ey 12355 5 ey 235



Slasdl wily p (sog0e Uﬁ:)’,.cic)léc bals )lﬂ oy NFe

93, Sl (e S (e 53 g S ASLY Ly § i, SR T S
FB 5 e zolyl i 45 das oo 0Lis T I8 i 268 e 0 i3 5 (VAAA) ' oS 5 STy s e O ge 3T
..m@oum)u,w)g(m3)¢y¢;,~,,uzfj(m2)(.ygf),uf‘wu‘pum@yﬂdv.@\;L,.;o\
j\ﬂ.aﬂdc\j,&ﬂ\)\ﬁ\'n b sl se S ke 0,03 M «(V44A) alE 5 S5 s MCMC 5 S35, 51 eslizul
03057 o i oo 453 St oy s e 025 88U 1 eslizal b ba eyl (oS ole (sl i ol gl s
Gyl ods gl tal (slae iy Coms o) g o2 05T &G (189A) odS 5 S5 0 g05T 345

ﬁ*‘"‘“’\-&‘m)‘?Jg:“)-’w‘lf);)j°ﬂ4—?d‘}ﬁ)]'6b'-'\-'56‘

Interval
10F T e—— T —— T T T 7
5 I | | 1 | | 1 1 | B
0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
x10°
m?2
T R —— —— T T T
15 e -
N - —_— B
10, e — - |
5 — ! ! L ! ! L L ! -
0.5 1 1.5 2 2.5 3 35 4 4.5 5
x10°
m3
100 T — T T — 1 - L T T ]
S0, - /’ — S T - S |
0 e — i | | 1 | | 1 1 |

0.5 1 1.5 2 2.5 3 35 4 4.5 5
5

=10

095 SBABL tamo (plS” 9 3579 2 MCMC o pikia Wiz gedeld Ogo3T P b
c@\ﬂtg._u\a,\.iljiwr.as4.3qL«JJ.sLaJ.u\)L;w6\43@&)L5|4.§}g.30)).>J,JLLJ\)@)U'T@\@L"JQ@}:\{
\'L«ﬂjﬁ:).} (\Q«A)d&lfj;}f OW&Q}AJTCLbW@‘)‘JJ?J; Lﬁ"? C,.;J)‘ tﬁj:’u:"-"-?@b

sl 0 &1
SOLBl ST Sl puiho Gl — 50 MG (o 5
P90s Jigal Tobe 4T Fub —4,0 @lg
Ol Sl OIS sla e 1 o see S50eT golinn 33 slme Ol il &5 Rl 48 e e 0L 0 S

2,08 o

I Brooks & Gelman 2 Markov Chain Monte Carlo (MCMC)



VPV IY o ot 0590 [ dslo guws g Az ddxo

Xg Xh Th
0.05 0.15
0.04 0.4 0.1
0.03 0.05
0.02 0.2 o
0.01 Vi
N 0 -0.05
5 10 15 20 25 30 5 10 15 20 25 30 5 10 15 20 25 30
s %107 H n -
0.04 0.1
10
5 0.02 0.05
0 0
5 10 15 20 25 30 5 10 15 20 25 30 5 10 15 20 25 30
<107 C %107 pi <107 re
5 0 0
4 1/
3 R -
2 2 -2
IN -4 -3
5 10 15 20 25 30 5 10 15 20 25 30 5 10 15 20 25 30
Y GDP %107 EG
0.02 20
0.02 10
0.01 0.01
0\..__ 0\..,__ 0
5 10 15 20 25 30 5 10 15 20 25 30 5 10 15 20 25 30

93 Bl oo sogos igeT Eokre (I lse Sl S1L8 <D

2 s Sisl ol olg Sos0 e I e Glas Ol G oIl 4 (onges 55 5eT g obee )3
3,05 Y13 -0l b S8 B 53 5 dizes SaSS JoSe caas 5 oo s E3s0T g obe e ok
Pl a3l 31 Sl e 0T Bz 5 5 geT 53 S e ST 5 5b 4 ol ol ilods SN
i 3 5ate 3 NIl e) 5 Al L lodd gy 5 a5 (galedl Ad el g 51 o e Gl s le e
o g i 3 et 3 ol Bl | a1y Js a1y ) G0 4 e Ll gl bl Colg s 5 ) g,
S ods (Ssb ale e ol Gose e LIl e S 6,8 4 e il rmmen (sl old 5z Lol 53
B e b m 3 o 6 s DS Al 53 e e 5 ST (55,5 05 oSl el !
Wl Bl 2alST i 5l 5 s IS w5 b el 3 b o (K oS b
33 Sdlgiy 9 & 5 o

Gl 3 sl s o (i Ll e 53 S wle o 5 wn 51 25 s T 30555 Ad 5 (slaw 5 s
Sl e 5 65l o Al (Bl (Sl gl 26 RS G (65 5 S50 SR BN ABle (o b s S
ol Slgr 5 o e 3 (SC 0 o 1 3ladl s 5y sladl (6557 5 b b 5 (I Il s Sl a8
Dok 4 S e sleul (ol BT Sl ol e a8 ol O od 05100 51 5 (5 o ¢ g0 g0s 3 50T 1 slese
oy cnl ) el dmalr 5 else il Sladl wle 5T Cou e jgb 4 bl e fule &S5 il Ko
2l ol s 50 cpl Sl 4 5 L3 s 0y Sl e Aoy 5 e S et b (6,8 s
orlize DSGE (5 5 & 3l el y cl 553,57 0l 3Ll ) o gme 25 50T g slinn SARIST 1S3 candllas
o,-t,u\@@,ﬁpu;;ﬂ@uwd:i\plSgwloT,’lgu@u.mogmlgﬁﬁ;ﬁ,,,o\ﬁumbuup

s sosar Gl gl ) sd e o pas 5Tzl ol oo I ge Ol Ol el &



oLl wisy g sog0s )90l Zyle GBS HUT quyp [VFY

53T 53 I e ol by et S5l W15~ ol eSS 6 25 An SuSS JoSe n gos
005 S 5 golasl Wi (5 I Car g e Gladl e Rl 11 Sl e e OT Bl
JUs 4 1y 48 69,0 as 0 Sl a gl bl Culg 53 9 )8 65,0 b 3 jemws il 33 oS Seals s
O e )15 4 el (SIS e s 515 iz 3L Rl I G 3 ety Sl gy )3 O3 e i
b 4 S (I e o e a5 b |5 el s sl il Lo OT Ol i bl ol A 5
Wb arlge EAST L i Sl e s A 4 a5 L calg s el s (6 mte Sl g Sl e
235 )1 3 b o 1) slamil s Shee (bl 615 & e 08 55T o lbe 1S5 &5 08 015 oo ] e
5 Salen (Y+00) 0,80n 5 s sloniT anlllas 4z b Shagsy ol gl ol ol bl Lol 5 5 g o gm
Coonl 5 S eind 3l ol gl 4 a5 b3l Sl e (VFAQ) 1706 5 0L ST asdllae a5 ol il
QA.«..\;&L;)\J?QLAJ“ o‘ﬁ@dﬂ}e&‘}j}ﬁi‘z)&ﬂ (Vi55d o slgiin Ol slasl iy 5> Sludlale w25
Gy Sisel (F ¢ p50eT kS Jhl38l g Lo 5 4 i s (5555 31 oslinal (Y 5 ¢33 8 s slasl 4s

3,8 38 55 5358 550 5L L Gillas SL

&
WAL VDY e(glatsl dnus i 5 oLy (slo in s 63l Ay 5 (55 50T o ylms caT 33 (6 210 LU gy 2 (IFAR) Lug 15706 5 L5 (0L ST
https://egdr.journals.pnu.ac.ir/article_11_03ea7702209644528eb7ef883chadf36.pdf 1#3

‘;Lﬁ (ch‘ .Laj,fb)b r‘)}}')-\:jj C)Lb):jé))‘éhﬁj) Jjgl.oc U;w)ﬁ.(\"ﬂ/\))}«-; ‘LS"\‘ij nuL:lfj 9-\{‘)\? ‘6“]’6‘: Ealii ‘gf'fb Lf:l.g_
https:/jnet.incs.ac.ir/article_4990_ ¥V-#3 (FFNF ¢ o Colowi s shatil . 3las sb g a0 Joles Sl 101,50 slazsl (ol Al o
.8675c383d6212a6c03c95a803e7¢1322.pdf

Jabws 5,55 Ol ! slassl s ST R Mg Sk rUa; sl 3 slaeS ps 5t s .(YFaY) V.E.r«l Obdex! g 5Ll ¢ gonl ol Shguw p g
https://joer.atu.ac.ir/article_398_429abccf77534547fab2edf053d7bdbb.pdf. \FA- A (OYNF ( c3lam aolidn g ( Sslas b sy (5 508

https://jte.ut.ac.ir BY-A? «(Y)F+ « solatl Clidoer alrma O\ 5| (s3Lamdl Ay 55 O (2 5 Slail asle oo (51 5 I 55 e OYA) LS e o 55
Jarticle_11456_f841fe933c9aladb8bbb71973ddbaale.pdf

tg3lamdl OIS (gla ize s LOT (6,108 31 L;up-:;\ia 593zl CLalS (ol ol Jdowd L(1¥40) Las cOLilghual 5 Og i 5l 5 53 &5
https://ecj.ctb.iau.ir/article_527150_9ad6ff77930bac928f7e93bf9550de1l.pdf va-\+¥ «(¥d)\ + ¢ Jbo slazl DSGE Jus Zila,
https://jemr.khu.ac.ir/article-1-539-fa.pdf AV=\\V (AW ¢ calas] ¢ ladts Solddzr O ) slasbl

2 23kad (gL g nsee ol Jube o gl 53 Ol sl slamdl 53 Sl 4 Cs (g3lamdl ONS (gla yize (2ST1y a5 (WFAR) LS e ¢ 1 5 0305 s
https://jdc.uk.ac.ir/article_2702_30dc440e2c26ae34edbiee74c88e82CL.pdf Ad=\ ¥ «(Y)O carls pow 5 drs 47 alons

5 Ss, 5005 Ay 5SS 55 Slail wlopm  AST L Ot olasl w5 olaml GlaaamT alaly oy VFAY) ool (gl 5 o (28 s
http://jpbud.ir/article-1-1787-fa.ntml 8-\« + «("YY caz3 5 5 (g5 a0l 4slilas DSGE

L Olpl 53 3 5 s3basl by  Gldl oy 35507 7 sbe ALY Jadiplh e o 5 Ol 5 o3 555 ¢ ibaas o3l 33las ¢ 35 o ¢ ol
https://ganj.irandoc.ac.ir//#articles/bba043d82e3a464636896da7h90ebACa «olgio! oSils (5,55 dhos s . oo sae S35 Joo 3l a3lizal

S e 3,5 55 b Oyl sl (1 e ST (B3LaT by onge 3l e S5 o1l (ITN) gl ¢ a5 o ¢ giremol
https://ijer.atu.ac.ir/article_2772_5c7db8d339d9057f3575d819c45ec16h.pdf 80-AY «(OYNY 0/, / solasl cla_ins s


https://egdr.journals.pnu.ac.ir/article_11_03ea7702209644528eb7ef883cba9f36.pdf
https://jnet.ihcs.ac.ir/article_4990_8675c383d6212a6c03c95a803e7c1322.pdfhttps:/jnet.ihcs.ac.ir/article_4990_8675c383d6212a6c03c95a803e7c1322.pdf
https://jnet.ihcs.ac.ir/article_4990_8675c383d6212a6c03c95a803e7c1322.pdfhttps:/jnet.ihcs.ac.ir/article_4990_8675c383d6212a6c03c95a803e7c1322.pdf
https://jnet.ihcs.ac.ir/article_4990_8675c383d6212a6c03c95a803e7c1322.pdfhttps:/jnet.ihcs.ac.ir/article_4990_8675c383d6212a6c03c95a803e7c1322.pdf
https://joer.atu.ac.ir/article_398_429abccf77534547fab2edf053d7bdbb.pdf
https://ecj.ctb.iau.ir/article_527150_9ad6ff77930bac928f7e93bf9550de11.pdf
https://jemr.khu.ac.ir/article-1-539-fa.pdf
https://jdc.uk.ac.ir/article_2702_30dc440e2c26ae34edb4ee74c88e82c1.pdf
http://jpbud.ir/article-1-1787-fa.html
https://ganj.irandoc.ac.ir/#/articles/bba043d82e3a464636896da7b90eb4ca
https://ijer.atu.ac.ir/article_2772_5c7db8d339d9057f3575d819c45ec16b.pdf

\VPY Y o [t 098 [ d o yw g drawgd dlxo

‘_;)La;if‘_;[a‘f‘.a;j‘:.QTle)‘b"‘.@»‘w\.;adl_a)&ab‘u‘\)l};)lx\);‘531..4;51u)}luij)l,!@\....jlA.Lbﬂjjlw)ﬁ.(\\“\)l-é)cv\jjéi.ﬁ()l&glp

http://ecor.modares.ac.ir/article-18-53248-fa.html VFV-\VF COYY (At arw s 5 L))

N=YA Y (oolasl (g ildide Slidmi Ol ) slal Jg ol Hlgsl Gl Bolad Gl pges dole L;)Ql YR) B (e b
https://jemr.khu.ac.ir/article-1-145-fa.pdf

6\1}1 @:LAJ L?‘}“'G JJW Qkﬂj—ééw‘ Q% 6\#;:'-1‘;'@5)&}: 6\.&4:&};3% (\Y’*F) Lﬂ) Ldéw}ﬂcou{j Agﬂ""’"‘\w Ld,uj.]a}
https://egdr.journals.pnu.ac.ir/article_1646_  v¥-4¥ (040 (oolas/ 4wy 5 Ld, (sla iagy AP -ITAY i oS
b8f79af7121923c1289117c8ch61678d.pdf

hitps:/trj.UOK.aC.ir/ ¥AY-Y1F (0 ¢ s s o3badl Aiy b OT daly 5 55001 (gladiosn 5T gy (OVF ) deol (o) 5 ol e (5 3l e
article_62305_70f93400ec44e85557813a15edb81522.pdf

References

Aghion, P., Caroli, E., & Garcia-Pefialosa, C. (1999). Inequality and economic growth: the perspective of the new
growth theories. Journal of Economic Literature, 37, 1615-1660 https://doi.org/110.1257/jel.37.4.1615.

Akbarian, R., & Famkar, M. (2010). The association between income inequality, education expenditures and
economic growth. Economic Growth and Development Research, 1(1), 185-161. https://egdr.journals.pnu.ac.
ir/article_11 03ea7702209644528eh7ef883cba9f36.pdf?lang=en [In Persian].

Alikhan Beyk Zand, R. (2022). Investigating the effect of human capital on economic value added in iran and
providing appropriate solutions to promote it. The Economic Research (Sustainable Growth and Development),
22(1), 147-174 http://ecor.modares.ac.ir/article-18-53248-fa.html [In Persian].

Angelopoulos, K., Malley, J., & Philippopoulos, A. (2009). Welfare implications of public education spending
rules. CESifo Working Paper Series No. 2510, https://doi.org/10.2139/ssrn.1324572.

Anvari, E., Ahangari, A.M., & Jafari, E. (2020). The role of government health and education expenditure on
economic growth in iran and OPEC countries. Iranian Economic Review, 24(4), 1079-1098 https://doi.org/
10.22059/ier.2020.78837.

Awan, M., Malik, N., Sarwar, H., & Wagas, M. (2011). Impact of education on poverty reduction. International
Journal of Academic Research, https://www.researchgate.net/publication/215442733 Impact_of education_
on_poverty_reduction.

Azariadis, C., & Drazen, A. (1990). Threshold externalities in economic development. The Quarterly Journal of
Economics, 105(2), 501-526 https://doi.org/10.2307/2937797.

Benhabib, J., & Spiegel, M.M. (1994). The role of human capital in economic development evidence from
aggregate cross-country data. Journal of Monetary Economics, 34(2), 143-173 https://doi.org/10.1016/ 0304-
3932(94)90047-7.

Blankenau, W. (2005). Public schooling, college subsidies and growth. Journal of Economic Dynamics and
Control, 29(3), 487-507 https://doi.org/10.1016/j.jedc.2004.04.001.

Brooks, S.P., & Gelman, A. (1998). General methods for monitoring convergence of iterative simulations. Journal
of Computational and Graphical Statistics, 7(4), 434-455 https://doi.org/10.1080/10618600.1998.10474787.

Castello-Climent, A., & Doménech, R. (2008). Human capital inequality, life expectancy and economic growth.
Economic Journal, 118, 653-677 https://doi.org/10.1111/j.1468-0297.2008.02136.x.

Cooley, T.F., & Hansen, G.D. (1989). The inflation tax in a real business cycle model. American Economic
Review, 79(4), 733-748, Retrieved from https://ideas.repec.org/a/aea/aecrev/v79y1989i4p733-48.html.

Dargahi, H., & Beiranvand, A. (2018). Examining the relationship between social damages and iran’s economic
growth with an emphasis on human capital in an endogenous growth model: DSGE approach. JPBUD. 23(3),
59-100 http://jpbud.ir/article-1-1787-fa.html [In Persian].

Dib, A. (2001). An estimated canadian DSGE Model with nominal and real rigidities. Bank of Canada Working
Paper, 1701-93972001-26 https://doi.org/10.34989/swp-2001-26.

Doré, N.I., & Teixeira, A.A.C. (2023). The role of human capital, structural change, and institutional quality on
Brazil's economic growth over the last two hundred years (1822-2019). Structural Change and Economic
Dynamics, 66, 1-12 https://doi.org/10.1016/j.strueco.2023.04.003.


https://jemr.khu.ac.ir/article-1-145-fa.pdf
https://egdr.journals.pnu.ac.ir/article_1646_b8f79af7121923c1289117c8cb61678d.pdf
https://egdr.journals.pnu.ac.ir/article_1646_b8f79af7121923c1289117c8cb61678d.pdf
https://egdr.journals.pnu.ac.ir/article_1646_b8f79af7121923c1289117c8cb61678d.pdf
https://trj.uok.ac.ir/%20article_62305_70f93400ec44e85557813a15edb81522.pdf
https://trj.uok.ac.ir/%20article_62305_70f93400ec44e85557813a15edb81522.pdf
https://trj.uok.ac.ir/%20article_62305_70f93400ec44e85557813a15edb81522.pdf
https://doi.org/110.1257/jel.37.4.1615
http://ecor.modares.ac.ir/article-18-53248-fa.html
https://doi.org/10.2139/ssrn.1324572
https://doi.org/%2010.22059/ier.2020.78837
https://doi.org/%2010.22059/ier.2020.78837
https://www.researchgate.net/publication/215442733_Impact_of_education_%20on_poverty_reduction
https://www.researchgate.net/publication/215442733_Impact_of_education_%20on_poverty_reduction
https://doi.org/10.2307/2937797
https://doi.org/10.1016/%200304-3932(94)90047-7
https://doi.org/10.1016/%200304-3932(94)90047-7
https://doi.org/10.1016/j.jedc.2004.04.001
https://doi.org/10.1080/10618600.1998.10474787
https://doi.org/10.1111/j.1468-0297.2008.02136.x
https://ideas.repec.org/a/aea/aecrev/v79y1989i4p733-48.html
http://jpbud.ir/article-1-1787-fa.html
https://doi.org/10.34989/swp-2001-26
https://doi.org/10.1016/j.strueco.2023.04.003

Slasdl wily p (sog0e Uﬁ:)’,.cic)léc bals )lﬂ AT d ¢

Fakhrehoseini, F. (2011). The dynamic stochastic general equilibrium model of monetary business cycle for Iran.
Journal of Economic Modeling Research, 2(3), 1-28 http://jemr.khu.ac.ir/article-1-145-fa.html [In Persian].

Fotros, M.H., Tavakolian, H., & Maaboudi, R. (2015). Impact of fiscal and monetary shocks on macroeconomic
variables in iran, dynamic stochastic general equilibrium approach 1961-2012. Economic Growth and
Development Research, 5(19), 94-73 https://egdr.journals.pnu.ac.ir/article_1646_b8f79af7121923c1289117
c8ch61678d.pdf?lang=en [In Persian].

Freeman, C., & Louca, F. (2002). As time goes by: From the industrial revolutions to the information revolution: Oxford
University Press, https://www.amazon.com/Time-Goes-Industrial-Revolutions-Information/dp/0199251053.

Freire, C. (2021). Technological transformation and innovation for economic diversification and structural
transformation in CDDCs. Background Document to the Commodities and Development Report. Retrieved
from https://unctad.org/system/files/non-official-document/DITC_COM_2021 D_BNO03_en.pdf.

Galor, O. (2005). Chapter 4 from stagnation to growth: Unified growth theory. In P. Aghion & S.N. Durlauf
(Eds.). Handbook of Economic Growth, 1, 171-293 https://doi.org/10.1016/S1574-0684(05)01004-X.

Glomm, G.R.B. (1992). Public versus private investment in human capital: Endogenous growth and income
inequality. Journal of Political Economy, 100(4), 818-834 https://doi.org/10.1086/261841.

Hanushek, E.A., & Woessmann, L. (2008). The role of cognitive skills in economic development. Journal of
Economic Literature, 46(3), 607-668 https://doi.org/10.1257/jel.46.3.607.

Hassanzadeh Jezdani, A.R. (2021). Investigating the repercussion of macroeconomic variables to taxes in the
iranian economy in the framework of the dynamic equilibrium general equilibrium model. Journal of
Development and Capital, 5(2), 85-104 https://jdc.uk.ac.ir/article_2702_30dc440e2c26ae34edbdee74c88e8
2c1.pdf?lang=en [In Persian].

Hodgson, G. (1996). An evolutionary theory of long-term economic growth. International Studies Quarterly,
40(3), 391-410 https://doi.org/10.2307/2600717.

Idrees, A.S., & Siddigi, M.W. (2013). Does public education expenditure cause economic growth? Comparison
of developed and developing countries. Pakistan Journal of Commerce and Social Sciences (PJCSS), 7(1),
174-183, Retrieved from http://hdl.handle.net/10419/188083.

Lipset, S.M. (1960). Political man; the social bases of politics. Doubleday: Doubleday, https://www.amazon.com/
Political-Man-Social-Politics-Expanded/dp/0801825229.

Lucas, R.E. (1988). On the mechanics of economic development. Journal of Monetary Economics, 22(1), 3-42
https://doi.org/10.1016/0304-3932(88)90168-7.

Mankiw, N.G., Romer, D., & Weil, D.N. (1992). A contribution to the empirics of economic growth. The
Quarterly Journal of Economics, 107(2), 407-437 https://doi.org/10.2307/2118477.

Mercan, M., & Sezer, S. (2014). The effect of education expenditure on economic growth: The case of Turkey.
Procedia - Social and Behavioral Sciences, 109, 925-930 https://doi.org/10.1016/j.sbspro.2013.12.565.

Mirbagheri hir, M., & Zamani, A. (2021). Investigating the impact of education costs and its relationship with
economic growth. Research in Teaching, 9(3), 336-312 https://trj.uok.ac.ir/article_62305_70f93400ec44e
85557813a15edb81522.pdf?lang=en [In Persian].

Nelson, R.R. (1998). The agenda for growth theory: A different point of view. Cambridge Journal of Economics,
22(4), 497-520 https://doi.org/10.1093/oxfordjournals.cje.a013731.

North, D.C. (1989). Institutions and economic growth: An historical introduction. World Development, 17(9),
1319-1332 https://doi.org/10.1016/0305-750X(89)90075-2.

Owoeye, T., & Adenuga, O.S. (2005). Human capital and economic development- an empirical analysis of a
developing economy (1970-2000), https://doi.org/10.2139/ssrn.726748.

Parvin, S., Ebrahimi, |., & Ahmadian, A. (2014). Analysis of the impact of banking system's balance sheet shocks
on output and inflation in Iranian economy. Economics Research, 14(52), 149-186 https://joer.atu.ac.ir/article
_398_429abccf77534547fab2edf053d7bdbb.pdf?lang=en [In Persian].

Pasha Zanous, P., Bahrami, J., Tavakkolian, H., & Mohammadi, T. (2019). Investigating the performance of
currency regimes in production and inflation fluctuations under international financial integration conditions
for Iran: using a DSGE Model. New Economy and Trad, 14(3), 41-69 https://jnet.ihcs.ac.ir/article_4990
8675c383d6212a6¢03c95a803e7¢1322.pdf?lang=en [In Persian].

Pasinetti, L.L. (1982). Structural change and economic growth: A theoretical essay on the dynamics of the wealth


http://jemr.khu.ac.ir/article-1-145-fa.html
https://egdr.journals.pnu.ac.ir/article_1646_b8f79af7121923c1289117%20c8cb61678d.pdf?lang=en
https://egdr.journals.pnu.ac.ir/article_1646_b8f79af7121923c1289117%20c8cb61678d.pdf?lang=en
https://www.amazon.com/Time-Goes-Industrial-Revolutions-Information/dp/0199251053
https://unctad.org/system/files/non-official-document/DITC_COM_2021_D_BN03_en.pdf
https://doi.org/10.1016/S1574-0684(05)01004-X
https://doi.org/10.1086/261841
https://doi.org/10.1257/jel.46.3.607
https://jdc.uk.ac.ir/article_2702_30dc440e2c26ae34edb4ee74c88e8%202c1.pdf?lang=en
https://jdc.uk.ac.ir/article_2702_30dc440e2c26ae34edb4ee74c88e8%202c1.pdf?lang=en
https://doi.org/10.2307/2600717
http://hdl.handle.net/10419/188083
https://www.amazon.com/%20Political-Man-Social-Politics-Expanded/dp/0801825229
https://www.amazon.com/%20Political-Man-Social-Politics-Expanded/dp/0801825229
https://doi.org/10.1016/0304-3932(88)90168-7
https://doi.org/10.2307/2118477
https://doi.org/10.1016/j.sbspro.2013.12.565
https://trj.uok.ac.ir/article_62305_70f93400ec44e%2085557813a15edb81522.pdf?lang=en
https://trj.uok.ac.ir/article_62305_70f93400ec44e%2085557813a15edb81522.pdf?lang=en
https://doi.org/10.1093/oxfordjournals.cje.a013731
https://doi.org/10.1016/0305-750X(89)90075-2
https://doi.org/10.2139/ssrn.726748
https://joer.atu.ac.ir/article%20_398_429abccf77534547fab2edf053d7bdbb.pdf?lang=en
https://joer.atu.ac.ir/article%20_398_429abccf77534547fab2edf053d7bdbb.pdf?lang=en
https://jnet.ihcs.ac.ir/article_4990_%208675c383d6212a6c03c95a803e7c1322.pdf?lang=en
https://jnet.ihcs.ac.ir/article_4990_%208675c383d6212a6c03c95a803e7c1322.pdf?lang=en

VPO IY o [t 098 [ d o yw g dzawgd dlxo

of nations. The Economic Journal, 92(368), 974-976 https://doi.org/10.2307/2232683.

Perez, C. (1983). Structural change and assimilation of new technologies in the economic and social systems.
Futures, 15(5), 357-375 https://doi.org/10.1016/0016-3287(83)90050-2.

Pourfaraj, A.R. (2005). Government spending on human capital and its role in Iran's economic growth. Journal of
Economic Research, 40(2), 57-86 https:/jte.ut.ac.ir/article_11456_f841fe933c9aladb8bbb71973ddbaale.pdf?lang
=en [In Persian].

Romer, P.M. (1986). Increasing returns and long-run growth. Journal of Political Economy, 94(5), 1002-1037
Retrieved from https://www.jstor.org/stable/1833190.

Rotemberg, J.J. (1982). Monopolistic price adjustment and aggregate output. The Review of Economic Studies,
49(4), 517-531 https://doi.org/10.2307/2297284.

Sameti, M., Emadzadeh, M., Khosh Akhlagh, R., & Jannati Mashkani, A. (2011). The effect of education expenditure
on human capital, economic growth and poverty in Iran using the general equilibrium model. Ph.D. Dissertation,
University of Isfahan, https://ganj.irandoc.ac.ir//#/ articles/bba043d82e3a464636896da7b90eb4ca [In Persian].

Shahhosseini, S., & Bahrami, J. (2013). Designing a new Keynesian dynamic stochastic general equilibrium
model for Iran's economy with banking sector. Iranian Journal of Economic Research, 17(53), 55-83
https://ijer.atu.ac.ir/article_2772_5c7db8d339d9057f3575d819c45ec16b.pdf?lang=en [In Persian].

Siggel, E., & Ssemogerere, G. (2004). Uganda's policy reforms, industry competitiveness and regional integration: A
comparison with Kenya. Journal of International Trade & Economic Development, 13, 325-357 https://doi.org/
10.1080/0963819042000240057.

Skare, M., & Lacmanovié, S. (2015). Human capital and economic growth: A review essay. Amfiteatru Economic
Journal, 17(39), 735-760, Retrieved from http://hdl.handle.net/10419/168945.

Solow, R.M. (1956). A Contribution to the Theory of Economic Growth. The Quarterly Journal of Economics,
70(1), 65-94 https://doi.org/10.2307/1884513.

Son, H.H. (2010). Human Capital Development. ADB Economics Working Paper Series No. 225. Retrieved from
https://www.adb.org/sites/default/files/publication/28427/economics-wp225.pdf.

Su, X. (2004). The allocation of public funds in a hierarchical educational system. Journal of Economic Dynamics
and Control, 28, 2485-2510 https://doi.org/10.1016/j.jedc.2004.01.003.

Suwandaru, A., Alghamdi, T., & Nurwanto, N. (2021). Empirical analysis on public expenditure for education and
economic growth: Evidence from Indonesia. Economies, 9(4), 146 Retrieved from https://www.mdpi.com/2227-
7099/9/4/146.

Swan, T.W. (1956). Economic growth and capital accumulation. Economic Record, 32(2), 334-361 https://doi.org/
10.1111/j.1475-4932.1956.tb00434.X.

Taghipour, A., & Isfahanian, H. (2016). Government spending and the transmission channels of their effects on
macroeconomic variables: A DSGE approach. Financial Economics, 10(35), 75-102 https://ecj.ctb.iau.ir/
article_527150_9ad6ff77930bac928f7e93bf9550del11.pdf?lang=en [In Persian].

Tamura, R. (1991). Income convergence in an endogeneous growth model. Journal of Political Economy, 99(3),
522-540 https://doi.org/10.1086/261765.

Tavakolian H., & Komijani A. (2012). Monetary policy under fiscal dominance and implicit inflation target in
Iran: A DSGE approach. Journal of Economic Modeling Research, 3(8), 87-117 http://jemr.khu.ac.ir/article-
1-539-fa.html [In Persian].

Tilak, J.B.G. (2002). Education and Poverty. Journal of Human Development, 3(2), 191-207 https://doi.org/
10.1080/14649880220147301.

Trabelsi, S. (2017). Public education expenditure and economic erowth: the educational quality threshold effect.
Region et Developpement, 45, 99-112 https://ideas.repec.org/a/tou/journl/v45y2017p99-112.html.

Uhlig, H.A. (1999). Toolkit for analyzing nonlinear dynamic stochastic models easily. In Ramon Marimon and
Andrew Scott, eds, Computational Methods for the Study of Dynamic Economies, Oxford University Press,
30-61 https://www.sfu.ca/~kkasa/uhligl.pdf.

Zhang, J. (1996). Optimal public investments in education and endogenous growth. The Scandinavian Journal of
Economics, 98(3), 387-404 https://doi.org/10.2307/3440733.


https://doi.org/10.2307/2232683
https://doi.org/10.1016/0016-3287(83)90050-2
https://jte.ut.ac.ir/article_11456_f841fe933c9a1adb8bbb71973ddbaa1e.pdf?lang%20=en
https://jte.ut.ac.ir/article_11456_f841fe933c9a1adb8bbb71973ddbaa1e.pdf?lang%20=en
https://www.jstor.org/stable/1833190
https://doi.org/10.2307/2297284
https://ganj.irandoc.ac.ir/%23/%20articles/bba043d82e3a464636896da7b90eb4ca
https://ijer.atu.ac.ir/article_2772_5c7db8d339d9057f3575d819c45ec16b.pdf?lang=en
https://doi.org/%2010.1080/0963819042000240057
https://doi.org/%2010.1080/0963819042000240057
http://hdl.handle.net/10419/168945
https://doi.org/10.2307/1884513
https://www.adb.org/sites/default/files/publication/28427/economics-wp225.pdf
https://doi.org/10.1016/j.jedc.2004.01.003
https://www.mdpi.com/2227-7099/9/4/146
https://www.mdpi.com/2227-7099/9/4/146
https://doi.org/%2010.1111/j.1475-4932.1956.tb00434.x
https://doi.org/%2010.1111/j.1475-4932.1956.tb00434.x
https://ecj.ctb.iau.ir/%20article_527150_9ad6ff77930bac928f7e93bf9550de11.pdf?lang=en
https://ecj.ctb.iau.ir/%20article_527150_9ad6ff77930bac928f7e93bf9550de11.pdf?lang=en
https://doi.org/10.1086/261765
http://jemr.khu.ac.ir/article-1-539-fa.html
http://jemr.khu.ac.ir/article-1-539-fa.html
https://doi.org/%2010.1080/14649880220147301
https://doi.org/%2010.1080/14649880220147301
https://ideas.repec.org/a/tou/journl/v45y2017p99-112.html
https://www.sfu.ca/~kkasa/uhlig1.pdf
https://doi.org/10.2307/3440733

SlaiBl ulsy 9 oog0s 390] & ke GLALT JUT owyp /VFF

o g
!(1‘\‘\A)wb‘5}f9ﬁ oxi’iadﬁ'og.a}' Fad's
SE_ea (Interval) «10> SE_ea (m2) «10* SE_ea (m3)
0.1 d — | 2 Vi /\M/ﬁr._/ﬁ [\ A
e e 1 S~ L‘/__Jﬁz
0.05 f 1 /j = | s
0 0 0
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
x10° x10° %10°
SE_exg (Interval) | X 102 SE_exg (m2) %10 SE_exg (m3)
0.05
—~ T TT— 0.5 e
T o S
0 0
1 2 3 4 5 1 2 3 4 5
x10° x10°
SE_eg (Interval SE eg (m2 SE_eg (m3
05 lg( ) 0.04 _eg (m2) 0.1 _eg (m3)
p\Y ———— = —~—
ﬁ 0.02| Y/ T 0s| / S
0 0 0
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
x10° »10° %10°
SE_eo (Interval) %102 SE_eo (m2) X 102 SE_eo (m3)
o —— . ]
0.2 /,\// sl /N MNM/\W
0.1} fy 0.5
0 0 0=
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
x10° x10° x10°
0.04 SE_egamma (Interval) <10~ SE_egamma (m2) «10% SE_egamma (m3)
I R = ] S—
0.03 2 W 5 J,j\ﬁ“
0.02 1 M\
0 0
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
x10° x10° x10°
SE_etx (Interval) <10 SE_etx (m2) «10% SE_etx (m3)
0.02 — 5 — 1 — -
P— F‘—-:::}k_ﬁ_:
0.01) W 0.5 n&%/
0 0
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
x10° x10° % 10°
0.04 SE_ere (Interval) «10° SE_ere (m2) «107 SE_ere (m3)
0.03 2 |‘ 1 ‘
0.02 1 \ .
_ _ 0 | A 0 | \
1 2 3 4 5 1 2 3 4 5
x10° x10°
-5 beta (m2 4 beta (m3
0.01 | x10 (_\ L/ 5 <10 (m3)
- < =
/ B 2 <
0.005 0.5 S /
0 [ 0 b= ull
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
%10° %10° %10°

w107 deltah (Interval)

=




VPV Y o | b 0580 [ lo g g drangi dlxo

psim (Interval) «10° psim (m2) w107 psim (m3)
0.01 = ] 1
0.005 |~~~ E—— 0.5 S _
foo
0 0
1 2 3 4 5 4 5 1 2 3 4 5
5 5 5
x10 x10 x10
psil (Interval) 5 X 104 psil (m2) 5 X 105 psil (m3)
0.05 ;_
//\ T ] P
N
1 2 3 4 5
x10°
x10°  v(m2)
0.01
0.005 — 0.5 e
0 — 0=
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
%10° x10° x10°
B (Interval) «1073 B (m2) «107™ B (m3)
0.1 o — PG 2 Vs
0.05 |~ [~ 1 L
1 2 3 4 5 1 2 3 4 5
x10° x10°
4 10°  phi(m2) x10*  phi (m3)
2 T
pr }
1 2 3 4 5
x10°
- w105  eta(m2) w10  eta (m3)
0 s 2N
e - 1 /FJ —— 5 o
0.005 /\/ 05 ]
0 \/\/’/ ol
1 2 3 4 5 1 2 3 4 5
x10° x10°
x107  ksi (m2) x10°  ksi (m3)
5
N—— e ] A —
0L
1 2 3 4 5 1 2 3 4 5
%10° x10°
w10~ alpha (m2) 5 w107 alpha (m3)
0.01
0.005) 7 ] e I 1
0 = T —— 0 oo
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
x10° x10° x10°
theta (Interval) «10° theta (m2) «104 theta (m3)
2
0-1 Jnku‘ S| e 1
0.05 pJ o /_/ \\_7_‘77 —_— /;/Mﬂ- _,\‘gr _ o~
0 0=
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
x10° x10° x10°



SlaiBl ulsy 3 o0g0s 390l Z ko AT HUT (qwyy /VFA

0.1
0.05

0.05

phip (Interval) phip (m2) phip (m3)
0.2
0.2

0.1 |~ AT 0.1
0= 0

1 2 3 4 5 1 2 3 4 5

x10° x10° x10°

omegao (Interval) . w107 omegao (m2) 5 w1075 omegao (m3)

0.02
0.01

0.02

0.01 /"

0.04
0.02

0.05

5 %10 rhog (m2) 5 x107 _rhog (m3)
/\\Jéx‘\'ﬁxg-‘x--\\k,—’ S vj‘ — e
0" 0
2 3 4 5 1 2 3 4 5 1 2 3 4 5
x10° %10° x10°
w107 rhogam (Interval) «10° rhogam (m2) w108 rhogam (m3)
10 6 R
5 |
4 5
1 2 3 4 5 1 2 3 4 5
x10° x10°
) w10 rhotx (m2) . «10% rhotx (m3)
= M——f ~ /\/-v/
l f o 2 T R
0 0 0
1 2 3 4 5 1 2 3 4 5
x10° x10°
w104 rhore (m2) «10® rhore (m3)
2 5
TT—— -
0 0 = 0 -
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
x10° x10° x10°

uﬁajjigslhwlg:wajfjﬁewwwop}T@w.\ J<o



