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1. Total Factor Productivity (TFP)
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1. Lagrange method


http://dx.doi.org/10.22034/24.4.301
https://ecor.modares.ac.ir/article-18-73147-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/24.4.301 ]

03305 3292 9 SR> dgioe (5 Rlae (2l jho deal (iU iz g, (U BgS Al [ oy TIY

R=Ry +Ry %)
Glrael,s JS 5 aloyw sl o 5 (59,0 sl lp BY sla sove s a0 Lalg, ol
as,e 1pg cwl ghs e Tpa Cawd )15 (9,0 ad,e @ azg L (VF) dobes e SLIL
dolre .l oz e T 4 Cand 55 (V0) dolre i jsbay .l Ty 5l (b 55 )5 (69,0
aelys p SlheaS 8b wgy cpl 5wl S 51 ctalidl &b S Ll dy 5l cals 1l S5 (VF)
g oo Blol SWLe sl ylgiea UML, dogy F 5 a5 Cewl Jdo pl 4 cpl el ppee SLIL
s 1S il & SIS, pobes (V) sl o Llin 8 35 Jae ailisn 355 5o lyiees
Mgl oo drmlne 5 O jgon a5 ol b BT (280 ey al> 5 3o

T _ 0log (Wn—dy—@s) _ (1-0A (E)an 1 av
n alog (1-1p) (A-A()*n-dy—¢s) o+
Kia g\e k
I _ 9log[(r—8)k—di] _ aARD " (6K¢>)*n-8-n 1 [ —
a(1-T1) (@AC)™(OKE)en—5n~dy) (c+1)
OLA(E)a_l—S 1 (%_1)(1_tk)_1 M
A(%)“‘l—ﬁ 1-«a (%—1)(1_tk)_1+5

. . TI . . R . e
g \.\.&:‘5? Py Syl €n aML)M);‘).’ )lscgsﬁuﬁ?qjd ul)s...S)Sl
T _ 1
& = o

9 w‘ 4.»..»..1‘5 Tk (5““ AJLQ).MJ \.\.oi)b » uuLc C)J L 44JLA).MJ AAT)Q L .195.))4 ETI au.:‘ x» aﬁ)l.c

s o Oy g0ty Ayl pw Ay b S 5950 sl yo o Sl 5 4 )5 9,0 el ETI

RYIRY
Mlm | OJ.A] J.u) L as 6]44‘9) d.a.‘d 4)565).44 MT)Q )| k}.‘ab L_$_5L»..]L.c JAT)Q u...uS
Py
R — dlog (tn(wn—d,—@s)+s) _ (1-)A (f)“n 0
n dlog (wn) rn[(l—a)A(g)“n—dn—q)s)hs
Syl (Ko S ady w ol Vgl i maS ol bl assy)
ol oo Cewd @ (Yo)akaly &,k 5l eglasle ys delyo Sl aelys S
(R _ 2log(ulr-Bk-dy) _ _ aA &an .
k dlog (rk) A Gan-stn—dy

Vol i by delye 2iS (dp = 0) 058 S Gz il dolyo 5l ST >
R .
'(Ek >1)w|


http://dx.doi.org/10.22034/24.4.301
https://ecor.modares.ac.ir/article-18-73147-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/24.4.301 ]

Y VEoY binojm ) 05lomim 0,102 9 Comt Jlow = (sl drewg 9 0l ) (GBI sloniingy dolibuad

&l Jo gacslo b — ¥
S5 el ISl Sy U oS 5 5] gty Jon oS sl sl ol 55 > sl
NF) Jlo o ol (e slaclus 5l beosls g5l by jskaie 4 g 0ols plosl soue (5 5lwanis
o5 e el 5 5oy &
Sl Jyaia ol Sl — slazal sl o 3 Sl yg8

n
=(1-wo
Yn + Yk I ..\a—l)o
dy Sl Jyeive dol,0 SlyguS — eloizl el do 3 Ol S
= () -
Yo + Yi JS el
Yo + Yi Js aalye
Dgdca 2,8 iRgT Ay, )0 (gjlwesll S (plply
0<s<l1
0<d,<1
0<dy<1

Judxi g 4 5.0
—ol5 ol mb sgzg g (0 (1= @) wbido & s colionl (5,8 Lo 0, olaiBl G jo
Ky Jelse j1as asS oo Gl AFL@loyes 5 )5 65, 5 Jelse JS (590 0«51
Oy e oo (LA 5 05 55 56958 e 009 VL plade plad (3155 1P Jlade (@) 0y
ool lye yuiored Al oo i a0 £ S 0del S (6,05 50 st do 0 S L aS L
83,5 i (S5 e pe SOl 55 bl ile s sdie pee ok 0 (058 ale e ]
QS 50,8 S g 4 Al o [+ FY T Jlade ((VF ) e g (g m3 andllae 4y ol b g
spboles ansia i 1, 5 1 o3l s Jsb 15 o ejed (s cadeles slas 2 5
s a0 g ol D eiws Sl ks S5 690 ad,e (iidS wSe A oLl 8 iy &S
oS A Cenl 55405, )5 (595 Sl Goslt.,).o_. s e coe b o8y jo 0B, IS L sz
&loyd A= YNV G blie y0 el (bl )5 (sl 5k )08 5l (b 5 oy S5 g9,05 4S50
S oo SVl 1) )5 g9, adye j0 Dl s s 4y o jeiiws YL iaSTy 51 sioles

O 5l Cansllas LYK G a5l diged Hlails cangllae b gle iSTas 0 (500 (ggu
gl ol o Ol 4 FaiS G pae WS co S 1y oYL Cansllae sae (L =/A0) oS
0 =11 3 =P 5,5 oo a5 40 55 |y eais] Brae (Jl Bpas LS 0 5 a5l ce Bpae
ool o 1) gyt Bras B od,S Jlaicd o Jad yloj 10 Byae 5l aible o131 wams o oylis


http://dx.doi.org/10.22034/24.4.301
https://ecor.modares.ac.ir/article-18-73147-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/24.4.301 ]

03305 3292 9 SR> dgie (5 Rl (ol pho deal (g3l iz g, (U RS Al [ oy T

gltel 955 (lab (o B a5l oSl 5 alied by g 5 S S o] 9,00l 5l aliS @20

S pae oanl ) aiilsn o (03l Gayb 5l b aiS oo 5 T Ao s il sl gyl 4 5 03,8
VT S PP

ot L (1) Jgozr 1 ooll gl Joe goae o g oy e 5 ooliciasl 5,00 (gl el

Joe goae o sly oolawl 550 o il )by Y Jgo

e ) el
OTAA) 5, ) g Jelse IS (5 90 0 A
OY20)0,,Kan 5 Sl 15 K950 4 o Wy S a
OYAH) o (Yo g (ywkad 130 K898 03,5 L Cungllae pae 2l H
OF )0, en 5 (g9 1-¥Y e dloys Sl 25 8

s S n s ab e iiS Sa
T8 Sen 5 YAy 2 S S (G955 adye iiS A
559 S aiasd

OF oSt 5 65, 13A oS G pan Slej Slowx 5 £ B
OYAR) 53, /4 s (S35 Sy ol )y c

(2o sleatdl i)

L) cloin] el dow Llod pae 5 Sl 5 538,515 00 o 4w b Jow so0e >
E5 9 DS E5 s3> 5 G 1a3) olainl ol da 255 5 oS 5 Blod pie (303
5 T 4 o] gl 5 el o plosl e 131 o5 51 solil b (T bas) elazz] Cypel dos
VIR

285 psbplen wms o (L 1y il daly0 5 IS 6555 aeljo BY (gla imie (V) S
3975 Sl Dlygs o (o o Sg950 solpe & bgye Y oo sl jasiine (S
el Ao 9 OlygnS Lld) s cls g0 @ cand | 6,0t SUL sl o(dy = 05l
Sl oz 5 )3« Sllle DlyguS 05 clo o BY (g gl alals g aas oo lis ((elex]
oy YO 51 pYL gy deg b S0y aSi g0y il oo Gl woye Bl S
Daib s S ael )8 0isS Slos

elyo (Gl OljauS 0925 pas Cdl> 0 oy Gl s 4 bge BY Jotie (ppiznen
Sl aalyo 5510 (Ol jguS 0925 Sl 40 g 00,0 80 S slag 5 0 ) 5 min SUL
Sl valss 5lasl s o 00 51 5V slag 5 5o Glasle s sl o 5l Juol>

4o S 9565 9 b pow (SLlo ol jo BY iomis 5 52 gl awo oo i S o S y5boay
4 Ngdioo JEe (b Seoms 4 39000 Bl eledal ol e 3o 9 SUIL 2 yguS
Josl (g iy Slygu az o (285 4 (lgioe 9 Mhoo (2 Sl glavelys o Line
@ Gllloaslyo Grlidl gl cn)osdioe it Y e gl 4 barpe Sl 55 w0l


http://dx.doi.org/10.22034/24.4.301
https://ecor.modares.ac.ir/article-18-73147-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/24.4.301 ]

™o VEoY binojm ) 05lomim 0,102 9 Comt Jlow = (sl drewg 9 0l ) (GBI sloniingy dolibuad

i 5 e 5 D9 Syl pae s 4 Wison ol ol (e JUiH sl s
Slp el J 955 Grized 5 wlope 1 50 Cesliw (pl s S5 I (6550
OTAN LI 5 (Sholls sloazily b a5 sl Sllls coblas ol iy (638 b
Slalllas b beasdly (pl (eizres 28loo Bk 5 olpl o el LIS pas pgas o
Sl glaaly wsye Bk Jow luly g els s dnngs Sl )0 slo,5iS sl )5 5 )le

ol heS Sl gla@gie 5 lacudles (n S L L

R,
i5 T T T T T
—
e 40|
— it
03 - - b
-~ -
012t L . E
/,»‘ N
| Y
M # TN .
"
TS
0 1 | | ==
0 [ 4 05 05 08 09 1
=
05 T T T T T T
—
04 (_.:: I
03 i b
BN § ™ -
02t 4
0t 7 ~ b
. L L | |
0 [ 09

t

arloyos 9,15 Go3 delyo oluslyy BV (oo ) IS
(g5 sloazsliaie)

Jseie delyo ol a(Sllle Joaie dalys (2iS) ETI sais ol oY) IS slo,loges

e ol el SlIle Jgeuioo a5 318 o)Ll IS 5 S L 0,8 S alye 5l cise 4 ol

Jw ».\AT)\) 09....\‘50 oolawl &Jsé aQ @}‘\))J uuLc u‘)-‘-" ML?LA 6‘;: aS ol Ls‘».\A")é

At 0,90 S 40 00l S Sl p0 S 51 5le il jlitel g lacadlas ol jgaS 40,5 oS L Ll
D9 e

Solyo o yloly (3o wiatws diile alise mle Jold Sllle Jgeito dolyo ol 8l gl

FUCOW RUVON I PRPUC SN IPRPESS G I | AR RYCp PRV SRR AR W PSR P ES

5 e slacadle gleanie (Jeaxs gloanie 4 baje o)lse wile (DlygaS (S

Solyo (Jelie (gl aims Lzals 1) ol Gllle Jaedto sl jd 0ilgs oo o S sl (slaSS


http://dx.doi.org/10.22034/24.4.301
https://ecor.modares.ac.ir/article-18-73147-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/24.4.301 ]

03305 3292 9 SR> dgie (5 Rl (ol pho doal (g3l iz g, (U RS Al [ wy TVE

slo) 32T, S 51 Jlael b5 (6o S s 5 Sogil 15,5 sloain oS b Slle Jya
oS daly Sl Jgotie (it 0dimdylis sdel Cawd 4 das ol 10 050 o Al 0o
sege Jlosl oy Slilo a8 el IS

6555 5 wloyu 5l ol salyn 25w 50 50 slp (Sllle Dl y5uS 055 00 0 ETI
S5 9 Gl slag 5 Gl L Lol wisS oi (Shiz ot (ol b SUL lag 5 sl
awlio b oY) JS5 a0l e anbioe Gl God 4 LETT oo Ve - 0ldle 253 4 (ads
Sy > 4o @S 0gd o aaxdo ] Bi> 5 Sl OljguS 343y m aliee slags L
sl &5 Dy 4 by 5 Lo 1Sl o )ls 32y el el dey 3> 45 (> 5 D9
i o i Sllle &g Ll pie el 4y e | (52 polie wolile

5 s S Ol g Blod & g0 50 dsle y sl 10 (5l Sl Jganion sl jo S
cois 4 Ll ablio V51 5,5 ol eolie <l g3 oy 5 Al e g Ll poe
ol a5 005 09y il gles IS g, del 0 ETH o jo ctdl aw yo 10 sl Lascina
S¥ez g ol B sz s @ B (5 jo 1y ol Bl gk ol
3l e BT 12aS s 4o (LSS Lol oS g s o e

2B o s el 3 ETH eloiz (ol da 32 5 g8 3525 pac 90 )
il QLA agSae 5 alo s gaile 4z 0 a4 iy O Jlake 5 08 e 8 L ¢y
sy brwgs alols seljo 5 Sl 55 4 5 ablbes m;m Lorly g col Bisom ad e
ol b UL sz sl g, welys ETH el an o 58 einlpl o)l (Ko
R & S BVOX S ARV POV RV RS VX )

o 50 Sllle Sl i 97 45 WL e alins (nl Lo Wl o i (nl S
Oa gyl dn 5 50 Loyl g Sl 25w cnl ) o3 (2T I el mly e B9
sloan o izmen g aiuls g DljpuS )3 45 (VL £95 s @ e (250 50 Lel el s
oS ey S0 Bhb il ce i o)lse o 1S Tg w0 )ls 0529 (6, laT Ao ps yo a5 YL
E9o90 (pl 0aimdLis Wilgh co Camdg pl el jiinn ol Colis w008 o bl bl
ot Sl oo S92se slaoly JLs 4 g AT wle s sloan e el Cg ol a5 all
sl lrodleo 5l oolaznl jo ogr (ede lp (I A F o e

Sl ]y degion Cond o Y (o Joo 0 dopiS opl (GUe lag s o nizmen
sl 5 03505 ot (5l 131 s s cs0bail 1 e 3 Gl L S |y 0555 e
IS S L YL e a5 5 S 45 5,5 ool ol ol iy am o S |, LI
A dalys axlge SWL el jo


http://dx.doi.org/10.22034/24.4.301
https://ecor.modares.ac.ir/article-18-73147-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/24.4.301 ]

Yiv IF ¥ binno; = @)k 8 kowi = 0k g Cannt Jlw = (sl drwgd 9 0uly) (53LiBl sloaiidg s dolibiad

Capital ETI
5 T T T T T T T T T
—— phi=0
4r _dK:D JIL
3t 4
) I I I I I 1 1 1 1 _
0 041 02 03 04 05 086 07 08 09 1
tk
0.6 — — Labn.r ol — phi=0t
_d“:[]
hi=1
05 al
04r _ TS AL n —T __i{'
0.3 | I | | | I I I 1
0 04 02 03 0.4 05 08 07 08 09 1
t
n

Sldle Jgosin sl po idS ¥ S
(G295 saidl iae)

a5 oo Gl S 595w 5 oy I ol salyo 5l L2 (Sl welys aS (V) S

stz el e go Bl pac 5 SWL @l jguS Ll pae & go 0 o(F) JSE olul
S ol T oSl e ol a8 il 5 5 8 a0 51 ol Slle o
@l ol 25 25Ty Glie SIS0 4 azgi b o)l (S dic 58 5 dpay sl )l i
S a5 Sllle 5 L 5 adlge ©319S0 Lo 85 ol Sl Glog 5 o S s,
GBSy Litn ;0 DlyanS 95y Cla o Ll ojls Js3i (gais, (Ol jguS bl pac 5 Lld)
sule 5l ol Sl selys (2iS aSl> o col Koo cdl> g0 5l i o] (3STy jlade
Sl (Jg3 Sl an 5o 50 g cenl) 5l 585 adeen gl pu SVl SlygeS Js 4 ale e
S14555 & 525 oGS () 9 s a3 ) 4 5 e RIS 2,5 & e 255 il L

ol 5l degians Cond j0 3Y Jmie (5,855 L


http://dx.doi.org/10.22034/24.4.301
https://ecor.modares.ac.ir/article-18-73147-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/24.4.301 ]

03505 3292 9 S AR dgie (5 Rl (ol phuo deal (g3l Wiz g, (U RS Al [ wyp TIA

Capital TR

I )
057 phi=0| 2\ h
I d":D \.\\ ]
—— phi=1 A
0 I I I I I I 1 I 1 ht
0 01 02 03 04 05 06 07 08 08 1
i
n

KG9 5 alopus (Sllo ol jo aS ¥ S
(G asl i)
554 3550 ol IS 555 53 Y (s Sl 5 S 55,5 i () S 50
£ ey sl Lppdin el e Sy B b 65Vl a0 4 s o Slille 555 o
b s b dalys Lol 5,500l Sl aalys dacudles 5 Olygus 0925 &jeo 0 Sl
hneir Sl e £ So Gl 4 Sl aslie woye VY Il s 5o ool anslie
azrg b aS |z adl joaS5 Colesyd 5 gd 5 p0 4 Wl oo (Sosidn (e (nl el )d g0l
syl el S50 Byl 5l g vy o aalS el g IS 055 5y 31 eymS ol sV p
sl el 45 g Slile bl pae sl il sloel, 0,5t ¢ it Sl ol 055

w23 15 Jlgte 6y b > Ky o | slazl Wiy e


http://dx.doi.org/10.22034/24.4.301
https://ecor.modares.ac.ir/article-18-73147-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/24.4.301 ]

™4 VEoY binojm ) 05lomim 0,102 9 Comt Jlow = (sl drewg 9 0l ) (GBI sloniingy dolibuad

Sl <ol 75 0 UL ..\.o])b Ao :F SO0

(Ghosi gloasl (ae)

Syl oo 4185 a5 o sdo s Vo Lo8 el o aaw ( wSe Sl o (O) S o
Jloel ) i Slle 255 ks (D508 0925 g 50 e Sllo aslyo liee ol 4 liiass
slr ol SWb 25 Jlpor ShgaS 5 bindlas Bi> L aSl s d(sae s YY) o8
Sy Bl |y o5 el godga el 00l ol Cepmdg (il 5 ((soyd 1) 2905 sl IS g9 0
JLadl g0 ol JLad (Sl 25 58 all we 3 VA L g Sl slag s o (Sl
Al SYL golaidl o8, sbsS wilsi oo g 00l ,lg drsls alises

T

n
05 T = T

7;“‘—(
s —tA7
S

Sglite SLle slag 5 dslio B JS5
(o5 lodlyesse)


http://dx.doi.org/10.22034/24.4.301
https://ecor.modares.ac.ir/article-18-73147-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/24.4.301 ]

03305 3292 9 SR> dgie (5 Rl (ol jho deal (g3l iz g, (U RS AL [ oy FYe

wlow Sloledday 5 Gl gear?
Gloaalys oz ax 10 5 4sKs Sl &l jguS a5 sl ol 5l alie j0 0us 7 ylae Lol Jl5e
ol Jao ooz lez 5o pshate ool (gl Saims go i 1) BY oie ol deiye 5 SLIL
do 37 9 Sl DS jpa> pae Ll (pgas o ol Sl dn (piSuan by (oegee
Slatdl (gl oad pu pai Joe 4 Loy (6wt donst Sl 00 413 5 L o elazzl s
4 g Sl J5Le (g polie b Lo (oagee Jolsi Joo stz JB jsbay aSams oo ol ]
Lol biudlas 5 lguS 5 ail oo Slb Glaebles 5 Dljsus 5l Sl  SLILe wel 5 59
B (poie gyl o Sllle &5 Wil o0 9 098 o0 Al o sla iS5 B (Smis oSl ks

solie s Ll ol Loy cdls oo pn gl Oldle Jgad 2iS 0,5 amis olgd oo
Dgbse i Slle lag s 1Sy Olias lag S 9929 b g Cansl Dslie

S eloiz ol o 5 SLIL Sl ygnS w4 Sad 4 S 695 SULe wel e S Ll
S e S oo s 0 il g odle wgdice Seo5 ) sue @ SLle g5 GBI L 5 o)l
oo ) Sl aelys maS sl azsls 0oy eloiz! el e G 5 S slas S
Sl Sgs cl o GlhsS Cndy nl lie 20 ds SLIL 5 Gl L g 09 e
oolaiwl Gllle Ol yeuS Bds 5\l b b S slog 5 5l wilgs o SLle pllas jo &l sy
ales gruly dol> Ol 4 Gul 4 Bawsalle JYL SUL slag 5 0 a5 1> Wl
0,5 Jol> (655 cmaly s 5 09,00 Ul el 1 1588 SLlle (slaaal o cosl Sas 5 ol

s 30 a5l g i slasel o zals (DLl slaael,s 4 clge i ax g5 oS Ll
2 Wl e (S 75 Ol a4 Bamsallle 2Sly 5 gl csalie b wsl sael)o
5 Sy Bl b imgiy ol 5500 Dy 51l slzal | o9 Sliis 05299 Slo
) olal G 51 (65 2Bl a5 Wilg oo (SLLe delyo A5 31 Jale SO lgieds lacublas
o 69k (il (S s 1313550 S5 5 ) golasdl sgzrge slacaally 5 5 1057 Aol
Bl ok 31 55 ol ol slod> ol 5l e 5 arles S5 e el B g 3 5 S
518 5 wlgiee (placlw iz sy oo Y5 4 05800 Bie (Sl Dl j9uS 5 lacidlae
Sellad g )15 0500l Cales )3 5995 Upos 6 e Slllensl o 5 00,5 (S sl SLIL Sl
) 25 ol Slolpiing lgioe bl Gl 2 00,5 (solail 555, 9 00y sl 5 adly al38)

s &l


http://dx.doi.org/10.22034/24.4.301
https://ecor.modares.ac.ir/article-18-73147-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/24.4.301 ]

Yy IF ¥ binno; = @)k 8 kowi = 0k g Cannt Jlw = (sl drwgd 9 0uly) (53LiBl sloaiidg s dolibiad

A il 5 05750 GBSl S | aly (s 1l S (gluosles 5 o3
5,5 e Calew Blaal b o] o 51 oLl

g5 Jrans wb OIS el cadlllae cnl slaaidl bl :0lle £ 5 it gl IS
21y Sl OlyguS Sl e 50 5 001K 4l 50 aelye fails, #Slas 4 sl |, SUL
5 olamdl o, sl ) sl Bamsllle slaggin 5 olioel o Jol sloul 05,5 s

Sllo Dly5uS 3550 30 g, sl el ygiass )l g odlad Gl el 5 Codlid g
S 4 by sblie 5 o5 Ll p0 azly slolne 5l o nllle Sy 5l laebsl sl
Sl

Stlle Dlhsns Ll 5 (o203 Sl s D)l sl ) plapasilSe iplane (25l 5 ol
500l oy eloim| GBlual g solaidl wi ) welys 5l ol 156 sloyes jsba b .agd sl
e allas 05l SNl g b Jass 5l laS sl

3 e b Bl 5 gy oger Job 658 o ) 5 ar 51 Beios (ol o)f5
shls Limgy mls dee a5l g cul olp) goladl Lsle b gllhe S slaaal,s
el (pl G0 ©jpets Ragh @l &5 1n) g alyS SLLe ol asln slp olaadl
Sile Sz pladlaal 4 1) byl a5 sl Gl ) Sl 75 oS Sl 75 Ol s 4
sbaglejle plo 5,528 SLle el Glajlu j3 oslitul LB 2ag3 ool 5l Jol> mlis cnlnle


http://dx.doi.org/10.22034/24.4.301
https://ecor.modares.ac.ir/article-18-73147-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/24.4.301 ]

031305 3292 9 SR> dgie (5 Rl (ol jho deal (g3l iz g, (U pBgS Al [ oy YYY

References

Abdul Maliki, H. & Shirdalian, Sh. (2014). Analysis of the impact of tax
exemptions on regional economic efficiency. (studying the cases of tax
exemptions for deprived areas subject to Article 132 of the Islamic Republic
of Iran). Research Journal of Taxation. 21(20), 169-198. [In Persian].

Ahmad, E. & Nicholas Stern. (1991).The Theory and Practice of Tax Reform in
Developing Countries. Cambridge: University Press.

Akbarpour Roshan, N., & Shahrazi, M. (2017). The effects of Laffar deductions:
a case study of the Social Security Organization of Iran. Iranian Economic
Research Quarterly, 23(75), 102-81. Doi: 10.22054/ijer.2018.9122. [In Persian].

Alba, C. & McKnight, S. (2022). Laffer curves in emerging market economies:
The role of informality. Journal of Macroeconomics. 72, 103411.

Ansari Nasab, M., Memarzadeh., & Karimi Moghadam, A. (2017). investigation
of tax rate asymmetry on individuals, imports, wealth and income on tax
evasion in the form of Laffer curve using MIMIC and Markov switching
models. The 12th Conference on Financial and Tax Policies of Iran. Tehran.
[In Persian].

Baghbanzadeh, F., Zare, H., Aminifard, A. & Haghighat. (2020). Intangible
Capital and Value Spent in the Iranian Stock Market: Evidence from a Real
Business Cycle Model. Bi-Quarterly of Economic Studies and Policies. 7(2),
297-328.

Bayat, M. Afshari. & Tavakolian, H. (2012). Monetary policy and aggregate stock
price index in the framework of a DSGE model. Economic Policy and
Research Quarterly. 24(78), 171-206. [In Persian].

Chaudhary, M. A. Anwar, S. & Siddiqui, R. (2001). Debt Laffer Curve for South
Asian countries. The Pakistan development review, 40(4), 705-720.

Eklund, C. J. & Malmsten, M. (2019). On optimal tax rates and shifts in the peak
of the Laffer curve-An empirical study of Swedish municipalities during the
years from 2000 to 2017.

Ferreira-Lopes, A .Martins, L.F. & Espanhol, R. (2020). The relationship between
tax rates and tax revenues in eurozone member countries exploring the Laffer
curve. Bulletin of Economic Research, 72(2), 121-145.

Garannejad, A. & Chapardar, E. (2011). Investigating factors affecting tax
revenues in Iran. Financial Economics, 6(11), 69-92. [In Persian].

Gerd, A. & Balaie Khobestani, 1. (2016). Investigating factors affecting tax
revenue collection with the approach of preventing tax evasion (Case study:
General Department of Tax Affairs West of Tehran). New Achievements in
Humanities Studies. 5(1), 65-98. [In Persian].

Givati, Y. (2019). Theories of Tax Deductions: Income Measurement versus
Efficiency. Journal of Law, Finance, and Accounting (Forthcoming), 107- 123.

Govinda, Rao. (2000). Tax Reform in India: Achievements and Challenges. Asia-
Pacific Development Journal, 7(2), 59-74.


http://dx.doi.org/10.22034/24.4.301
https://ecor.modares.ac.ir/article-18-73147-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/24.4.301 ]

yyY VEoY binojm ) 05lomim 0,102 9 Comt Jlow = (sl drewg 9 0l ) (GBI sloniingy dolibuad

Graetz, M.J., Deborah H.S. & Anne L.A. (2018). Federal Income Taxation:
Principles and Policies (Foundation Press; 8th edition).

Gunji, H., Hiraga, K. & Miyazaki, K. (2021). Tax Deduction Matters: Elasticities
of the Laffer Curve, Taxable Income, and the Tax Revenue. Available:
SSRN: https://ssrn.com/abstract=3985843 or http://dx.doi.org/10.2139/ssrn.3985843.

Harberger, A. (1990). Principles of Taxation Applied to Developing Countries:
What have we Learned in Michael Boskin and Charles McLure, Jr.eds. World
Tax Reform: Case Studies of Developed and Developing Countries.(San
Francisco: ICS Press. 25-46.

Holter, H.A., Krueger, D. & Stepanchuk, S. (2019). How do tax progressivity and
household heterogeneity affect Laffer curves?. Quantitative Economics, 10(4),
1317-1356.

Isakov, K. & Pekarski, S. (2015). Financial repression and Laffer curves. Higher
school of economics research paper no. WP BRP, 113.

Jayasooriya, S.P. (2021). Approximation of Laffer Curve: Taxation on Japanese
Economic Growth . Empirical Economics Review, 10(1). ISSN 2222-9736.
Kaid, I.M., Amin Rashti, N. & Daman Kesha, M. (2012). Investigation of the

Laffer curve in Iran's tax system. Master's thesis.

Kalmarzi, H.S. & Mousavi, M.H. (2014). An estimation of Laffer curve in Iran: a
non-linear approach. Iranian Journal of Economic Studies, 3(1), 43-59.

Kaplow, L. (2007). Optimal income transfers. International Tax and Public
Finance, 14(3), 295-325.

Koester, G. & Priesmeier, C. (2012). Estimating dynamic tax revenue elasticities
for Germany. Bundesbank Discussion Paper, 23. Available at SSRN 2796877.

Koester, G. & Priesmeier, C. (2012). Estimating dynamic tax revenue elasticities
for Germany. Available at SSRN 2796877.

Langford, B. & Ohlenburg, T. (2015). Tax revenue potential and effort. International
Growth Centre Working Paper.

Lin, B. & Jia, Z. (2019). Tax rate, government revenue and economic
performance: A perspective of Laffer curve. China Economic Review, 56-
101307.

Mahdizadeh, M., Mousavi Jahormi, Y., Gholami, E. & Sarlak, A. (2017).
Estimating the financial growth factor in Iran with an emphasis on the way oil
revenues are spent. Financial Economy, 12(43), 21-48. [In Persian].

Mai, H.L.T. & Van, H.T. (2021). Factors Impact to Total Tax Collection in
Southeast Asia Countries. Advances in Mechanics, 9(3), 1895-1904.

Makian, N., Tavakolian, H. & Najafi Fara Shah, M.S. (2018). Investigating the
effect of direct taxes shock on GDP and inflation in Iran within the framework
of a stochastic dynamic general equilibrium model. Financial Economics.
13(49), 1-46. [In Persian]

Malcomson, J.M. (1986). Some analytics of the Laffer curve. Journal of Public
Economics,. 29(3), 263-279.


https://ssrn.com/abstract=3985843
https://dx.doi.org/10.2139/ssrn.3985843
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2796877
http://dx.doi.org/10.22034/24.4.301
https://ecor.modares.ac.ir/article-18-73147-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/24.4.301 ]

03505 3292 9 SR> dgie (5 Rl (ol pho doal (g3l iz g, (U RS Al [ owyp TYF

Matikka, T. (2015). The Elasticity of Taxable Income: Evidence from Changes in
Regional Income Tax Rates in Finland. The Scandinavian Journal of
Economics, 120(3), 943-973.

Miyazaki, T. & Ishida, R. (2022). Estimating the elasticity of taxable income:
Evidence from top Japanese taxpayers. Japan and the World Economy, 61,
101116.

Mousavi, M.R. & Nowrozi, H. (2010). Empirical estimation of inflation tax and
Laffer curve levels: a case study of Iran's economy. Economic Research
Journal, 11(42), 39-64. [In Persian].

Nutahara, K. (2015). Laffer curves in Japan. Journal of the Japanese and
International Economies, 36(3), 56-72.

Poterba, J.M. (2011). Introduction: Economic analysis of tax expenditures.
National Tax Journal, 64(2), 451-457.

Pourmogim, S J. Nakhai, M. & Raushi, Z. (2013). Review and test of the Laffer
curve in Iran's tax system. Master's thesis, Al-Zahra University. [In Persian].

Sanz-Sanz, J., Gamarra, A. & M. Arrazola. (2023). The Individual Laffer Curve:
Evidence from the Spanish Income Tax. Melbourne Institute Working Paper,
5(23).

Sanz-Sanz, J.F. (2022). A full-fledged analytical model for the Laffer curve in
personal income taxation. Economic Analysis and Policy, 73(1), 795-811.
Shahmoradi, A. (2008) .Surveying on the Effect of Energy Price Changes on Price
Level, Production and Welfare. Iran Ministry of Economic Affairs And

Finance, 21(8), 1-29. [In Persian]

Shahmoradi, A., Haghighi, I. & Zahedi, R. (2009). Analysis of the impact of price
policies in economic sectors, focusing on water and energy. Ministry of
Energy. Deputy Planning and Economic Affairs. [In Persian].

Simons, H. (1938). Personal Income Taxation: The Definition of Income as a
Problem of Fiscal Policy. Chicago, University of Chicago Press. 283.

Wanniski, J. (1978). Taxes, Revenue, and the Laffer Curve. The Public Interest,
50, 3-16.


http://dx.doi.org/10.22034/24.4.301
https://ecor.modares.ac.ir/article-18-73147-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/24.4.301 ]

Quarterly Journal of The Economic Research (Sustainable Growth and Development)
Original Research Article/ Vol.24, No.4, Winter 2024, pp: 301-326

Laffer Curve and Taxable Revenue Elasticity: The Impact of Tax
Deductions on a Dynamic General Equilibrium Model

Nahid Gohartashi
Rouhollah Shahnaziz
Ahmad Sadraei Javaheris
Mahboubeh Jafaris
Parviz Rostamzadehs

Received: 2023/12/28 Accepted: 2024/01/28

Aim and Introduction

Making changes in the tax system is one of the basic and important needs for
increasing government tax revenues. To achieve this, the tax system must move
in a direction that increases the tax base. One of the most important solutions can
be reducing tax exemptions and deductions. Since tax deduction plays an
important role in determining tax revenues, ignoring its effect in tax studies can
lead to misleading results. To address this research gap, this study uses a three-
part dynamic general equilibrium model to estimate the Laffer Curve and
investigate the effects of tax deductions on the curve and taxable income.

Findings

The analysis focuses on the household, business, and government sectors,
highlighting the significance of tax deductions within each.

Findings from this research show that, in the absence of tax deductions, the
optimal tax rate for maximizing tax revenue in terms of labor income is below
45%, while for capital income, it is below 40%. In contrast, when tax deductions
are present, tax rates exceeding 50% and 55% maximize tax revenue for labor and
capital income, respectively. Furthermore, the elasticity of taxable income for
both labor and capital remains relatively constant across scenarios, with a slightly
higher value observed when deductions are considered. Regarding capital income,
the elasticity consistently exceeds 1 due to the presence of varied capital
deductions. In both cases, the elasticity exhibits a downward slope, gradually
decreasing as the tax rate increases and approaching a value of 1. In contrast, the
ETI associated with labor income remains below 37%, regardless of the presence
or absence of deductions.
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Furthermore, under tax revenue elasticity, the rate of reaction to the tax rate for
the labor force is almost uniform in low tax rates and has a downward trend with
the increase of the tax rate in all three cases (considering and not considering
deductions). But in the case of reductions in the labor force, the amount of reaction
is higher than the other two cases. While the elasticity of tax income from capital
gains due to capital depreciation deductions is always greater than 1 and is
downward in all three cases and gradually decreases with the increase of the tax
rate and approaches 1.

Methodology

In the current research, to understand the effects of tax exemptions and deductions
in the economic system, an attempt has been made to analyze the effects of tax
deductions on the government tax revenues and the elasticity of taxable income
and tax elasticity, in a simple three-part dynamic general equilibrium model
including households, firms and government, three special cases regarding the
absence of tax deductions and social security premiums should be investigated.
To evaluate and estimate the model, first the calibrated parameters in previous
studies were collected and then the results were obtained through MATLAB
software.

Discussion and Conclusion

One of the important results of this research is the changes in the government tax
income and the reaction of individuals in the form of taxable income, caused by
the consideration and non-consideration of deductions and tax exemptions on the
household and corporate sectors.

As it can be seen, tax revenues in the scenario of removing tax deductions are
more than the other two scenarios, i.e. considering deductions, on the other hand,
the elasticity of taxable income in the presence of tax deductions show a greater
reaction than in the case of not considering tax deductions.

Iran has been experiencing consecutive budget deficits over different periods. As
a result of reduced oil revenues much greater attention has been drawn to a more
efficient and effective taxing system. So, a substitution in the government revenue
system can potentially deminish the over-dependence of the Iranian economy on
oil revenues, which can lead to far reduced deficits both in the long and short term.
In terms of deductions and exemptions as a factor affecting tax revenues, it can
display a more realistic picture of an economy and take into account the existing
economic realities. Therefore, the tax system should act in such a way that it
moves in the direction of expanding the tax base. One of the solutions for this is
realized through elimination of tax exemptions and deductions. It seems that such
policies can prevent tax evasion, collecting more tax, and ultimately increase the
motivation for work and activity and cause economic growth and prosperity.
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