Doi: 10.22034/1AES.2024.2006175.2002

V=Y b aziol Fo,lois/ VA o/ g 5,5Lis SLasil

(Pw0 5995 Jow 3 00lat b oy 3 48 (10 g0 p 393 (A9 (v

(STAR) 4igon S5
V5o ly Jwi s 9 (5,00 dabld ( 2Ubd (318 03l ylo jo B Sosme
VRNV 5y sl VR ENT s b

S
ot dmsls aly Cunidg 45 Cudd LlE Sga Gpmn p IS sl ele cpore donil Cansd
il g on ol 0 li dlse oy 2ligs 3,1 (3N gy cnl gacnl 512l )3 T sleis s
eloodls jl olizl b (STAR) Jlsan Jis] oepsingd sy 5550 51 om ol &y s (el 8
WAV-AR ol (b (18 blge )55 5 (65,9l (50 039381 (10))) (K8 @2 65)) 25 dale dus Juad
ozen (305] 9 0,15 layite [I(1)] Sy copo ) mer o sl atyy (slogygesl b 13 a5 o
g bt Ggefl aabl 3 55 a0 |y gl slapite (e esily ol dlasly S g2 opmilag,
b s ST bl oo i 13 (392 (b 2 (e yio 158 3) Slo gl &5 45 Pl By gusl 5
590 F oylal o (3,508 slls &8 5yl 5 o b 45,5 IS & 1k Slga pygi (bgy Ui sl STAR
&p slapleg (ialS £5 (n 2l )l £ 0plieb )8 oaimaplis o5 b ol JWl et lgiea,
uslio sl plsisay LSTARL (o8l coles o )0 oy ol (sliél &5 51 ol (sl liS 31 5]
oy SO @l 03 el IS gmien (29) L C g (1) LS ads) lagliee 5 03 55l 5 Sl
5 Sglate S @5 93 ol ) Wayuito g wBlise o (I3l 023y @ ol £ S ) S JlEsl YL
ol Jloel (650l Gise laddy (Rl Gingh @ls plo 35l (o138 dge p)g5 » ()3 dxe
Slodise; $lg5 0 o5 Csl (laphiBl dlojl 551 2 5 oS 9 (S oo Bl S gl e o (5L

A8l 598 )3 2188 Slge pygi e

C32, E31, P24, P36 :JEL 6M4§Jo
STAR Jdo ¢ Kol ¢pyg5 &5 ¢ ole dlge cuasd 1605 5203519

olRuils (53,5laS olaidl g 55s (ggzeiils 9wl Wbl IS 4.';_55.01 Ol bl o giame 0diun g8) sliwl ioud i 4 )

R
Email: ghahremanzadeh@tabrizu.ac.ir


https://www.iranianjae.ir/article_717262.html
mailto:ghahremanzadeh@tabrizu.ac.ir

VYT oyl VA W/ (5 359Ls” slaidl ¥
doddo

boe 1B Gley joye A g wiwgn Hobar el (egec mhaw a5 Cunl (ndg o9
Solom Sumeal 095 i pii )0 laaasd (sogee mhaw Al ekl g Gloj paie cnlplo
ootz Guli8l L ol jen 138 a5 BB Cead Slojee 9 uS 5 (AZimi et al., 2013) ols
AL Al sl 068 sla,lgils ols) 1 sasas slas I3 1 sl (e o] Cosd g o
b)lgl> ()5,0 YL S0 5 (STysPolae Cad (g 5lads p slacde &y Lo 3 Sl wiz o
o il e olatdl g slafele 5l a8 slacde cal @il (5l olal
wile Mol @yl 5 oyl slaole 2 b a8 baaill (s losiadon 5 Koo
(Ghahremanzadeh et al., 2016) o,.5 o » ;o |, golaidl glap oo wyais

JLo 5 CPD) b yme Sloss 5 YIS sloy aslis a5 canl T 6L o0t plowl slo oo
Ol 3l a6 eb 4 cl 00gs loai]d wigy Shlo YYAF JLo 5l ois 4 cams 40 VYAV
B A w9 (A, Ao d YV L ) VYWAP Jlo ;0 V978 4 IYAY Loy YRIFF
(Central Bank of Iran, 2022) cewl oo, (0, duo,o FAD ) VP Lo 0 #F4/YY
o) g 2y 08 1S 4 i 6 Redar b, by £5 3l sladle (b js a4 o
siie 5l Wiyt e i Sl Ceagd a5l a5 canl Iy ol el 0nds Sl sl il
}.:.; Q‘))‘ ML’ il M])é wS 9 w..\i..: ).....3 o).ss.) 4.:.&[.‘>- 6@[3) ms P 6‘4.]49-)1.0&[3
28y 95 P95 gy b golete pLllu (gl &5 ABbso drng J> 0 laygaS alex
Gslare 1 @ 5 0,58 loaty, olulid & cdgo la bl padie (5w o)lgen 5 035 55,
sdae I S oleeas pye5 Lo 1A (Jafari Samimi and Farajzadeh, 2019) ol oo
Sl 0093 Lloslatl a8 90 o lgad T 0 5 las 138 31 Jdoas golaidl DS cawlew
.(Mehrara and Ghobadzadeh, 2016)

Sl @y 4z g b 5 5 o Gla T 9 s, 5 085 sl alisy Gedo ooty jslared,
el a3 )3 Ohgo gled s sla Sl g owy g cdxele o8l Fasy o Slacolge el
L AYIE-A0 b oys0 b olal 5o ps 6 lul Ll L Amiri et al. (2017) alo>
5 099 O3l Hlews pyg8 7y A4S W, el (ol 4 (FI) (g S ailil 0,55 g, 5l ool
26, L3k sl il o, 0 L Hakim Abadi et al. (2018) .o b slacs, 138 51 oS
5 oslinul L AYAY-RY cla o b ,5i8 clabinl 5 e ooas oMl o Coad ialsil



Voprsd 2bey vy

3979 2By S iyt Sle 5 pu55 e e 4 G slabaly wisls (Les SURE s
e 2By b5 0 olail 18 g gued (§ymdT A pogT 0 T oy G AT (slaigS A o)l
leolae Cod azli » J5e sl Jele Jafari Samimi and Farajzadeh (2019) .04 oo
Sraads b e )5, 095 g, 4 VYEY-AY Jloj 0,90 slacsls 5l eolainl L1y o) 5o
(> @B g ISl s sla e a5 ols lis s 05,5 sy (ARDL) o0 S
Sl miie 5 e b Comaly 5 oeelisS 3 ik 5 £ g )b g b 4z
wlansl ot b Slicolge cud asls 5 L3l el ody g Kool
o3l 15 (STAR) Jlgers il oerdgings oo 5l oolisl L Qhasemnajad et al. (2020)
Ol g ey WWFA-AY 690 b Iy ol o aelyo 0l g ale slatdl alal, 5 cdgs
Wl > A3l Bl adg (il g o p5b gl sladl iul33l gl was, 4o wols
Mozaffari et .cuul 1,3, cl> cpl WSe pg w25y 50 5 9,00 dalys s plpb p gite 30
Wb,y Sblage ladie g olAE Slge pye lojen 3G ARDL g, 5l eslizul L al. (2020)
olaidl ul) i U Sl3E slge pye8 Gawasly jo sl Hlas b We,S oLl selaidl

oels sl See sladele bLolsS e ,S, 5l eolatwl L Salem et al. (2021) .l
ol oo Gl lacuasd g 5, g5 a5 wo S Glo g (ewyn ) lnl o (2138 Slge Ca

Bl oo )9S 5 (2las Slge o580 IS sl Jale
2lieslge coad 6 pdu 3l l5ue Holtemdller and Mallick (2016) 5.5 5,945 5l &, o
38,8 byl g owy e SVAR o lasbis] Juw sleslaznl L) Slacolss Slia cwndd 5lais jo
Jsb 0wy (aliedlse o8 Glacs et | (Son oo & 0g o wge Laasdly
aeolge Cond g Tl Ceond  oldeolge Cad Slemx AT o 4 Ve e AN sl Lo
oolaiwl b wia o ldcolse oye5 o g 4520 L Sekhar etal. (2017) .ol ools &, (J=l
dod sl 2ldelse pyg5 aS wzdl 3 Yo+ 0-10 slaJlo b GARCH g ARCH (sla Jos 5|
Jole 99 2 5005 wo 3 V5l 2 Vo0 9 VO ladle s52 4y (o) 2 090 sloJlo
aiile adje Coow slaJule 13T ax 51005138 o b Slislge pyg o Lol g as e )b
Fe sl Jele ow,p b Ismaya and Anugrah (2018) .aib oo yidn Sjeiwd F55 9 ddgs

adgi A Waww, 4l cpl 4 GMM g, 5l colainl b g9l o plddolgs py95

I Smooth Transition Autoreggresive Model (STAR)



VY oyl VA W/ (5 359lis” slaidl ¥

o)l Sregee o 5o LA ()l ( pldeolge Dlo )y «(65,9laS” (Aou (29,5 «l3e0lse
Demirkilig et al. .aiiws s35gail jo oldcslge p)e8 0aisS ot slaJole alox 51 Sious |
g alon 4S5 50 288 Slse ounli )58 5 Fge sadele (ol (o n 4 (2022)
KUM a25b o 051 2 ge o ol oz 31 515,ls slooslys Ceasd 5 5,1 53 45 ol oyl
sl 3 i Slse pysi 1 sise slo sle ARDL oo 3l (65 0,4 b and Gata (2023)
Er 9 SNk Ol (Sl o Cwad )l E5 ((Sad e a5 WS Gle g en )
51y Baeaily 55 (2l dlge )95 2 (61 (S Slas IS ST o

Szl s @laeslse o5 Jlee Sliwly jo oS Culls plgie (g go 00l 7 5lae Clae 4y az g5
g sbail )izl ( Jbo g (g sloculw )1 85 Dozmen 5l slasle p3Y lacelw
P a5 Dyso JBl Glaiegh 4 Az b oS 18 e Wb golaidl slacusls
Ot 3 a5 Sl Vb G a0 (ll )3 o8 sl 4250 &5 85w lgs o0 ]
S ssonl 5108 o )Lal ceys8 slajUasl ot ansle @ plgies py55 6 Mk slas )18 5]
Sl du Sl izren b walys Josejlys p g5 el Sy ojes il ralS )95 £
Ml S 5o g S aih po (g el o5 D oligS )3 4z STy Jles )0 (Jor Sl
slodble 5 (2lieslse py58 25 Slaabisy 4 G23Ion y0nl 5Bl 5o Wl oo (2 y0
JWs & Graghy (nl a5 Cosl (Bom al 5 2855 S5 10 sl o el page 5090 1] 2 g

Dboe ol (bl g (o)

G (09
@SS 5o G el Sy Cenl (e )55 SE S ohrg 4 5k solaidl gl it
ol |y py55 25 b bLi)l jo lidee o3, 99 9525 Sl cal i (las 053 ) Sl
o g wiS (o0 sm w2y ata) w5l e a5 (S0 w3, Bl Wi ke 4 v
Sl cdle 5 00,5 oy (Jolas slagliee ar esie a5 o w23y 5 05 (50 055 4 sl
WS e ) el ey b (560lee 0 225 )18, 95 4 Wl e a5 (0580 000
b s Sloy S Sew S5 IS lgen S Seaw 55 5N Cwl STAR (595!
G Candy i g S5 o5 5l atlanngs JSE S Glgie w0 ) o ol e & el
(Soe Sy oz g0 (p3)3 Jlas 0 L Jaw cpl ol o (Ghahremanzadeh et al., 2016) o 5


https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Serkan%20Demirk%C4%B1l%C4%B1%C3%A7&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Serkan%20Demirk%C4%B1l%C4%B1%C3%A7&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Serkan%20Demirk%C4%B1l%C4%B1%C3%A7&eventCode=SE-AU

O.pry 292 (v

Fy e Sygo 4 00 bad a4 s 1S T 0 a8 0ed e aiSly,y Jae b oa
O &b ol ogd so colaiul ((IAF) Jsl b s gl S pd SAl50 26 51 g aoo oo
&b Olye @]y Serzrgd ob Madella el apd Sz g) 5 Jboji oror 355 &6 90
(Jafarisamimi et al., o Jows Jolaie jloe SOy al ol G 9 0,5 olpiioy JUi!
1D Oyge d Ol e ) plyaer Pz b et el Joe S (S 2l 0 2013)
ytzf(zt.9)+£t )
We = (15Yim1 303 Veop) e semsd o it 5| S (g l0 0 2 = (WesX'e) ()] o o5
9 SygkiS idu 03938l b3l 5 & awile Xp = (Xpg e 9 X)) Jio sla o Yoy g
STAR Jow 3)lg5 o o IS > jo sl Jow B ¢35 55 £¢~1id (04 62) g o840 Joo o
wilios (1) Jow 5l ool o gdly 4o a5 5,8 oy a3 (V) abayly & yg0 & |,

Ve = ¢z, + 02,G (y5 CBSL-) +& = {(p +0G(yycy st)} ze+ e =19 9T (Y)
0=, = (@@yP,5-50,)" 3 sdal Caws a (V) dole jl zg ol o a8
G= Jlsl ab o aiile g =iid(0502) 5 s,mell slols (BgsBp5.me 5 6pn)
€ S &S Conl Sl slaasnl,d 5l ls G C=(Cp g oCk) 9 o Xl Y (Vg €y St)
lad o bl ples o 4 ail se Sp JUl sl i 51 MLS als o Jlasl b < g
s 0052 5L s o o (Boutahar et al., 2009) el aiwgy slo)lime o braswl )8
Aiboe lacundy onl o Jawg Gloalais docy 1o 505 5 Col G Cundg g0 (oo Sl
l, (Y) akal, .(Ghahremanzadeh et al., 2016) cosxsg poss S0 5l casl & )le &8l o a5
O +BG(Ys5 C550) okas 5 Sloj s sl b (ot Jao K3 lsis & lsices
Joe S o JU &b (peges IS8 S (o0 S35 ) Sl Slosess Sp a5 0,5 s
bl oo (F) abaly &)y90 4 Swzd

(V 9C 9 St) = (1 + exp{—y [Tié=1(se = C)k})_ls y>0 )
Ll Gy 'LSTR Sz Jlgan 38 (50ms 85 6681 (V) ol ;0 (V) ol (5,l3800 L
g o uSLK=1 o5 by el K=2 g K=1 K sl Son slocls o iiny oS

! Logistic Smooth Transition Regression



VPFIF o slol/ VA /(8 559Ls” il #

ol UK 45 55 o 5 LSTR2 4y Jow 0L K = 2 a5 lej g 08 oo Jsous LSTRI
el oo 11 (F) adaly LJB o

Ve =@z, +0'z, (1 + exp{—y [Tk_(s¢ — c)k})_1 + & )
Sygo 4 o] Jlisl b 45 (ESTAR) el olei STR Jaw LSTRZ Jao 51 6,550 g5
.(Boutahar et al., 2009) a.il oo (0) akal,

G (y5 Cs st) =1—exp{—y(s; —¢)*} 3y >0 )
Dyl ey 99 50 brazeiwl 8,18, a5 wbl oo (sl 5 2YL 3, 59 slls LSTR (555l
robin (o8N S ezl 3 el 13, (5 5LusSl sl oS ol (55kee 4 el 0S5
ooy @l Joe ;0 45) ally (5L )18, )l 55125 prie ST s plgae 4ol
Ol & aas Gl ) )8 cnl Wlg oo s oo (nl el dltas (nl dg0 5925 55 (228
025 Of s2l¥l Glo &5 & s (ol w23)) 35 55 2elS a5 Sglie Jld; Koo
Sy g 2V o2 55 syl ESTR (65511 a5 el oy cpl s sales uSinie ,ign (g0
S8 (Sle ]y 53 9 00m (9> w3, 99, wiles 1) hls amiul B g conl Sl w23,
3, 45 alo i 3ol sl 550 ol ol & e L5 s o 50 5 gl
ESTR sl ,o (Mehrara and Sargolzaei, 2012) ol oo comlin o3 W5l )l
Gl Ol ST 08l oo 0235 Slacssg 00iS (et 5 3,18 63k Sl (V) o G 22 0311
P g el S b jhe plp IS Bl Glhe il SesS (LS b S5 L el
38l AR o 5550 3 ESTR (5550 ot (s 6 505 o3l e 33 0 31 5
Joleis sl lie sl bl oo oy (Bl 6,555 slowss; pordo oo azmeis o 45 e,
el ool e lags) potde 9,5 o0 S o i Slie IS &L &S ed upo
S9diee bisi € (Sl (e Joo (i Sy IS b Cond I3 ¥ o5 el 0l
(Ghahremanzadeh et al., 2016) ool baess, gamod, 10 og 6,1, saumaylis a5
b ygmsl 5 ol 090 3 (905l 025 13 geil 9550 Camilise o land B (s
3 ol pls as el ools &l (6 1S puonal 00cld G oS 09y a8 903l 51 (VRAYF)
b5t QAN B gl i (05T looliul b g 00,570,512 OLS g, b oz (65501 S 5Le]
SN o392 s s 298 5, Ho (2845 (Jy50 50 095 00 odeziw Sboj (5 )13, o2

! Exponential Smooth Transition Autoregressive



Yopirg b owiy

ol lgial Foojlel slay g jobs s luey goej] onl 0gde adpdy
Boutahar) ol o (7) alayl) 7 15 4 (6,05 puewaas 00l (Ghahremanzadeh et al., 2016)
.et al., 2009
Ve = Boze + 2}3=1 .gjz_tstj +ue
Hy=p1=p=pB3=0 *)
g 909h DLl caslin (ot e o8l £ g a pd SlagSl Elgil 1 (Sl Al a0
g0 odlitul (V) sabuly yao la o8 5l jshate oy 058 305 61 ol (gloazinl b
Hos: B3 =0
Hyz:B, =0 B3 =10 )
Hop:p1 =0[B,=p3=0
555 5, Hoz oys 51 s LSTR (555l 595 5, Hog s Hop (58 ¢ ol 58 jie (gl 51
¥ 5C " adsl loglien 3550 sl oS o9y (S b 500 09 o LI ESTR (65
slecs o 1o, € (Ghahremanzadeh et al., 2016) 5 .5 o &0 ¥ (514l (Somims S5
Y g el (G0 oy 55 e day Gloalas b Condy e e 45 wSl e Cunds
b Al SO laSis (semae il (gu> Cumdg g o JED| Sy saims LS
5070 Y 5 € 5l Slimn 12 (1 g 055 (o0 Sl Y sl T g0 B (o a5l S g € e
Cllas Slayye ggaze Jilam b oS plaplie plniliw 5 95500 95500 oaile (Bl Slay e
91 sl laglime 4Gl 5l (09 o0 a3 )5 a0 o adsl slagliee lgie 4 wBL il
&b ilvanin Gy 4 Joo sbeaminl ) eudlm(giss w sl Sl eslaul b il
(Jafari Samimi et al., 2013) 545 0 3,90 5 (oo oloiiul
o305) Wb STAR Jow asilen Sloj (g (sloools 5l ool 5l oo 4S5 sogo 8,50 51 (S
e dilgi oo )5 ol o plol 150l oo 1oyt (a2lg i) 3908) (oLl (o) 2 092
&l oolainl 5,50 sla g, alex 3l (Hariss and Sollis, 2003) 54 G ¢ygums )5, oloul 4

Sl ye JBlom (b, g (ADF) ablpans Job - Soo by o Slej slas y (liw] (o)

I Initial value
2 Grid Search

. e =z . . . s . c . . “ . v
o3 s S o5 5,5 o 555 4 o S e JE b il S b 5y (BRI S5 &Y ke o5 550 0
b, o JEsl asl Jolew g lde (Jasl pel)ly aSlibey Lol ojls 8929 e sl s, ;08 @jle a0 b wdl go Sloj (5w

) 255 395 @ Wl o0 G g e Gm )MEe o JT @l g 039 mdle D90
4 Log-Linear



VPFIF o b/ VA A/ (8 559Ls™ laiB A

b ol ooliiul Gguilegy boy 3l sslite a5 998 (el bayiie (e sreren
e a5l CPI a5l slaools ol L 3,50 wledll (Mehdi and Habibifar, 2009)
Gi 09938l (35,1 5 (S w4l 255 e goeeli] g Lo SThs> 09,5 sl 0o e
39S Slez Slig 5 olnl el 3850 635 e SOb ol 5 b o) lkes ey (55,5L88

b (5,910,5 WYA0 4l Jlo sl » \YPYV-21 o Lo b (anle aw) Lad &j50 4

oy g b

0)99 (il (b o 9800 GLES |y B (nl )3 (gm s 9590 Sl e heosi Lol (V) Jgox
w‘ oA.:...u) ..\.’>‘5 Y’ ’/\Y 4.) \V?V JL...: )é ..\.‘>‘9 ‘/f? )‘ @MLATS LQ‘;‘)? SLQJ ua.‘>-L..u
I Ey b e VYRV Jlo ol $20 o5lail 4, VYA Lo o 0lae olge p )65 Ko & leay
ool alils o ly jeuS J2ls jo old slge pye8 Glli8l wo alivs pl aS ool pln VEA
alo 1) Gaolisl oo iy 500 justie 90 Ay Cand (50l AFY iol38l L 50 (Kool woe>
Gyl isn (o2Bly 00938l ]l anilad pladolge pyei l38l s> glases aS col
o138l ko as” ails ioli8l as o VYV c(aly JLo) YWA0 Jlo 4 e VYA Lo o 5
5ol EF S pd s Bg; wBlee 53l Gladgame adg Gl jo o3 VYV
YV loges ,0 VYEY-29 Sloj oyg (b 40 CPl asls g (o5,0laS 0og38l b)) Siwaks
JLo-C‘ )‘ ..\JU) AR JLMJ )‘ o oo).‘..oli Lgl.m).._a...n ‘)‘.39.03 u.:‘ (SLA.A.A)J sl 00 000 wJLo-’
ilodgy (6 etz canl3d 0l ) G lyls (solal o > o,Lg

WPY-3 Sloj (50590 (b (s y 2 2390 Sl yuin (53l0] Wluoguas (1) Jour
Table (1) Descriptive statistics of the variables during the period 1988-2020

Variable Mean Std.dv Minimum  Maximum
logaalil 5 Lo Shs> sl ozl 29.6 41.2 1.3 200.12
CPI
(b s es 14195.3 18971.5 1.3 132742.70

Exchange rate

(b 05lekee) (Sl oo 7566750.7 6575984.9 087 78238479
Amount of liquidity

(b ,ekee) 65,5laS Gis 02938 (3551 967 403 15 176.63
Agricultural value added

Source: Research findings Gebos sloadly saiie




3 0330 B3

S

s

Lepry 2bg (v

>r..$”r AbAL=A
.”"H”.” AbAL-A
v (bAl=d
PN BYALL
Avaa 3 $VALTA
WANd =~ = AYALA
YAALT M & WAl
QA 2 YAM-
8””.” QA=A
AL o
o
m m m m AdAr-\
o
wepep 58588
AbAAV=\ AbAL=A
FOoTen A
(YN \bAl=d
YA 13715
VAL $vALTA
AVALSL 3 AVALA
bAALTL VAL
PYYTC M YA
SAA PAATA
CAALL AMALA
AdAL-L véatsd

1L HHHI

" e @ p

(o) s

CPl a5Lis 9 (55,9l 009381 (53l (Sl ¢35 & 5 (S s i Aigy (1) 10903

W’?V—ﬂﬂ @LO)' O)Sé ‘.§b )O

(cobesi) Qe



1FoP/F o sloi/ 1A A/ (65 59Las” Sleuidl 1 -

Sy b 5lel o 1 ol o Sloj Gy Dygo 4 Gibgh slaools aSLl & axg5 L
By mpand g oo axly adyy lagsesl 5l shane ol sl & Wi (a5l bl L3
5o abgy ezl aS wl eolatul (DF-GLS) Jg3- oo aidl puess Slas yo J8lo> 4 (ADF)
Sl yxile j0 A lg Al ) 3939 1 u pAe And 8 ¢ Jsoz (pl Sl p el ol (V) s
b jiiie a5 iS5 oo 9,00 31098 o0 3, s Lol Hobo 4y (658 Jolis LSS b gy 390
o)Lo] LSLH-")-’ Lb)...:.».n du...@‘.’ 4.9_99 RS L&-MAJ‘ ngjJ..aLQ.: )LSJ L’ 9 oésd'.; La.m.:‘ C_L:..u )é

ol 0 5 (SC) 55

332 290 S piio v )8 (5l DF-GLS g ADF a>lg (adda y 9031 gl (Y) Jgur
Table (2) Result of the ADF and DF-GLS unit root tests
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DTr e lDat"a Ieve! " I(1) I(1)
(lier) Jsl 45,0 J& -10.959 -5.664
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Table (3) Determining the optimal lag numbers

dadg olass
Lag AIC SBIC HQIC FPE LR
number
0 -8.13 -8.03 -8.09 3.5e-09 -
1 -8.53 -8.07 -8.34 2.3e-00 80.13
2 -9.44 -8.60 -9.10 9.3e-10 140.21
3 -10.68* -9.47* -10.19* 2.7e-10* 179.78
4 -10.66 -9.08 -10.02 2.8e-10 29.65*
Source: Research findings (* shows the optimal lag) Gebos (slaazdl aie
oildgy (orozmon (g0 5] gl (F) Jgu
Table (4) Results of the Johansen’s cointegration test
o)lel jlaie 3o Sz lade 3o Sz lade
So Py datls jlade # 0 Jil gl ) Jli] e
null hypothesis ~ Eigenvalue  Trace Critical value  Critical value
statistic at 5% at 1%
sreaR ,l0 5 S5
No cointegration - 98.08 47.21 54.46
vector
sreed 105 S
1 cointegration 0.48 17.46 29.68 35.65
vector
e 0 1 g0
2 cointegration 0.11 3.02 1541 20.04
vector
oo o an
3 cointegration 0.02 0.44 3.76 6.65
vector
srezed 05 ez
4 cointegration 0.00 - - -
vector
Source: Research findings Geizd gloaidl anio

o 9585 p see yo (B3 il o )lol ke ey 955 o0 alimde (F) Jgoz @ 4z L
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g asla (FYIYV) 70 o) e o o] Sy e 3llae 8 51 ,iie (SAJ-A)
Slolal ke sllas 08 15 055 0 483y (5 la] Blad 51 (aozred 1o S 032y 58
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5 3,1 85 (Knd o> Gl iy mets Soe a0 (lpljo (2138 Slge py55 s (P
DS 0 Gl Sre 5B lajuite ol 5l g 00,5 JUis 1) (65,088 s 39381 (351 ¢ 5es
S0 sl a6l 5l oslatnl b Jolas adasly il o6 8y 530 ol 5ae s (510 4l
J51s slaed ) ol ool 15,0 T b 5 ol Tloliss lds Jow < a5 o o441, (VEC)
(ol oo Tojlol jlaie Sl 5l
Lcpi, = —4.68 + 0.014 Lier, —1.30 Lval, + 0.361Lliq,
(2.34) (-3.14) (2.76)

5B Saeatls 48 5, F aiie a5 395 o abaisde (aeaih Jols soSl ol el plo
O Odedids b gl ysie a5 bl 1ol Slacolse Cod mhaw 5 (g 0 Jae g Culo
019 o o bl oo Do wily iS samslis eyl o po il (IS @ oy K O a0
Ceond )0 oy o[V ulidl a4 e 5l #5500 il ws e G a5 C8 ) ass
oil38l S1o4lg (65,8l (sbvoolys cad )l F 5 iali8l Lol vales Do aily jo plddolge
e slp g adliogh o 528 S 0 I8 Caard ll csl 055 pal (pl a5 adly
5 & 50l E5 L 65,0laS adsl slaosls 5 (She> olge MBI lacl i ldeolse o563
0bes Sk 318 5 S Slhe aaS 055 (0 Djge lews 31 S L B sl o
Seaily all; 4y 4z 95l Sl (590 5 00 o (2l80lg0 005 0 5l 25 Sl o9 BIN
Cosd g 2 ghie 3l (5,0l i 00938l 5))) 45 dgdige sl lopiie
ojlail 4y placolge Caad 00538l 35l wo o SO Gl L s O jle 4 oyl plicolge
e @ ($5,laS e (48ls 00938l )l Gl 1 i alige el ws s VY
b4 55,0laS slapame adse il jlade (ul g 009 isu (nl laadss po sl
O 9580 alamdle 00l 05y alal) 4z g3 L 09d g0 b Jgarme Gl a8 205 @y e
5590 She 4 o)l 852y cemiass bl Goeaily (o olidolge Ced g (SL0l x>
RYWIPP R KT IORUPNE BN WIRIEY ) v 4 IR U PURE SO SERVHPE TR WSS Vi |
)l Sl pldeslge )5 5 5ilo e JSB 4 g s 9o Jn SlaCeuliw > o
Sboe Gl Bl (2leslge sl (BT SLAE 098 o it Sl s )3 S5 o> o5 (ol
@ e 30,5 50 o ez Gl e a5 wilioe Rl @lid0lge Cuaid il )0

I'Vector error-correction mod
2 Exactly identified



Weprgh 2bgs (owoy

lElse 055 (59, y ond Bl e dw ja (T Anslie b sl e (liS0lge )58
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Syl olidslgs Ceold
sl pxie agy sloaidy [lad ol IS cpl o3 aS ol 0,90 STAR Jow gom o5 o
Al oolawl IMUlti 1531 o 5 50 VAR Jow 51 jelaie oy alil g0 Jow lis 0 g 1390
S alh liigy yeite ly e loaidy Jlad 5)lsd 5 ST laslins o
i 03938 (930l 9 3, E5 Sk e lBan bt ln g a8y 90 (2ldsslge
4o 4S5 4 Bpgul s (39 (e (ge)l e A (rn 4d8g 93 5 (65 0laS
Ho = By = 3l oyle o5 (g (b (68 o5 o1 5 0,515 AR s oo G a5 55k
() J3oz 10 e o 3l pg0 g 10 (Folel) o] ol a8 ol (903l el B, = B3 = 0
025 99 5 w5y o b b glaJoe blie ;o o Joo F o yge3l o ol ool (3158
Sogime s kel Ll 5IF (g0 el a5 058 oo alaxDo (B) Jgu> 4 az gl 0gd o ot
b ppdy odlo JUil 092y (ix of ke 458 5 0ud o) (o9 b sho (5,8 1 g 00
5o b obsl sl pae Glaie 4 canl Foojlol lade o maS glhls 4T (6 e 098 oo
@ (/e OVEVE)F o jlol Jlaia o ieS b (lieTy—g) (Juad addy O b 5l 55 juiite cdom
adl a5 oog oy lael s, SO slls e ol s jo Lol Obll sl e leie

5ol E5 28l g 55l g5 oy dalyl o aS Cenl pagbe oy HU8) cnl ol oo 5 UATILG
ol Shel sloain, 5l (SO oges cnalie sl s oldslas pyg p Felite slas,laS S
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Table (5) Selection of transition variable and non-linearity test

JUS! o SOy Juo
Transition F Fy F3 Fy proposed

variable model
lepic_q 0.23702 0.337 0.40744 0.18518 Linear
lepic_y 0.37733 0.2841 0.4157 0.52518 Linear
lier, 0.38125 0.41887 0.45948 0.29971 Linear
llig, 0.15579 0.5772 0.48899 0.018883 Linear
lval, 0.21491 0.44052 0.28274 0.16243 Linear
lier,_4 * 0.00051476 0.0022714 0.038194 0.16661 LSTR1
llig,—4 0.011895 0.12412 0.083562 0.042227 LSTR1
lval;_4 0.85763 0.92593 0.76745 0.30014 LSTR1
lier,_, 0.0014983  0.0024162 0.16715  0.11075 LSTR1
llig;_, 0.82539 0.93932 0.89204 0.1358 LSTR1
lval,_, 0.0056591 0.050178 0.24722 0.011112 LSTR1

Source: Research findings (* shows the smooth transition variable)
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the non-linear LSTAR model for food prices

Table (6) The results of estimating

gue o) Ve Hlxo Gl il to,bol Jo| mbow
Variable Coefficient ~ Standard error t-statistic p-value
Linear part s s
Intercept 0.07021 0.0212 3.3178 0.0013
Alepi;_q 0.26873 0.1093 2.4590 0.0157
Alcpi;_, -0.40315 0.1021 -3.9473 0.0002
Alier; 0.07322 0.0375 1.9542 0.0536
Alliq; 0.16886 0.2138 0.7897 0.4317
Alval, -0.02312 0.0202 -1.1425 0.2561
Alier;_4 0.18609 0.0955 1.9476 0.0544
Alliq;_4 -0.02682 0.1701 -0.1577 0.8750
Alval,_4 -0.04724 0.0188 -2.5107 0.0137
Alier;_, 0.29747 0.0655 4.5448 0.0000
Alliq;_, -0.57496 0.1835 -3.1335 0.0023
Alval,_, -0.00971 0.0205 -0.4729 0.6374
Nonlinear part s s s
Intercept -0.06507 0.0393 -1.6558 0.1011
Alcpi,_, -0.27777 0.2015 -1.3783 0.1714
Alcpi,_, 0.37749 0.2040 1.8500 0.0674
Alier; -0.01654 0.0692 -0.2390 0.8116
Alliq; -0.34661 0.3498 -0.9908 0.3243
Alval, 0.15268 0.0633 2.4137 0.0177
Alier,_, -0.13384 0.1054 -1.2694 0.2074
Allig;_4 0.06974 0.3688 0.1891 0.8504
Alval,_4 0.00253 0.0517 0.0490 0.9610
Alier;_, -0.22028 0.0946 -2.3296 0.0219
Allig,_, 1.20432 0.3322 3.6249 0.0005
Alval,_, 0.33592 0.0662 5.0725 0.0000
Gamma 10.0000 2700705.58 0.0001 0.9999
C1l 0.0303 0.6088 0.0572 0.9545

Source: Research findings

P glaalos (Kiwrondgs (53051 gl (V) Jgax
Table (7) The results of the autocorrelation test

Ty ool3l a0

4idq Foylol ylaie  &ygo g0l3) axyo . Jloci| o
Lag F statistic Numerator d.f. Denoanfmator P-value

1 0.1079 1 86 0.7433

2 0.4585 2 84 0.6338

3 0.4007 3 82 0.7529

4 1.4372 4 80 0.2294

5 1.6787 5 78 0.1496

6 2.0424 6 76 0.0701

7 1.7313 7 74 0.1147

8 1.4942 8 72 0.1745
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Alcpi; = 0-07021 4+ 0-26873Alcpis_1 — 0-40315Alcpi;_, + 0+ 07322Alier;

+ 0-16886Alliqg; — 0 - 02312Alval; + 0 - 18609Alier;_,

—0-02682Alliq,_, — 0 - 04724Alval,_, + 0 - 29747Alier,_,
— 0-57496Allig,_, — 0-00971Alval,_,
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Alcpi, = —0- 06507 — 0 - 00904Alcpi,_; — 0 - 02566Alcpi,_, + 0 -
05668Alier, — 0 - 17775Allig, + 0 - 12956Alval, + 0 - 05225Alier,_, + 0 -
04292Allig,_, — 0 - 04471Alval,_, + 0 - 07719Alier;_, + 0 - 62936Allig,_, +
0-32621Alval,_,
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Extended Abstract

Introduction: Food supply is the most basic human need that must be met
for the lives of all people at a self-sufficient level. One of the most important
factors affecting food consumption is its price, and when it rises, it affects the
well-being of society, especially the low-income group. In recent years, due
to several reasons, the food price and other essential goods have increased in
Iran. The causes originate from the internal factors of the economy, such as
an increase in liquidity and the targeting of subsidies, as well as external
factors and international trade, such as the intensification of economic
sanctions. Therefore, taking the necessary and appropriate measures to
control food prices is very important. Therefore, this study seeks to
investigate the dynamics of food inflation in Iran.

Material and methods: The smooth transition regression model is a
nonlinear time series regression model that can be considered an extended
form of the state change regression model introduced by Quant (1958). This
model uses the hyperbolic tangent function to determine the transfer function.
Quarterly data on the exchange rate used the STAR nonlinear model, the
amount of liquidity, and the agricultural sector's added value and food
inflation from 1988-2020. First, the variables were statically tested by the
generalized Dickey-Fuller unit root test (ADF), and the Dickey-Fuller
generalized least squares test (DFGLS). After checking the stationary status
of the variables, the cointegration between the variables should be tested. For
this purpose, Johanson's test is used. In multivariate time series, there may be
more than one long-term cointegration relationship between variables, in
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which Johanson can detect multiple cointegrations through maximum
likelihood estimators. Therefore, it is the best cointegration vector. In
addition, this method can test the covariance vector in a bounded way and
estimate the adjustment speed parameters. Therefore, this test is one of the
most complete tools for estimating time series patterns. In this method, the
determination and estimation of convergence vectors (determination of
coefficients related to long-term equilibrium relations) between variables is
done using the coefficients of the VAR model.

Results and discussion: The results show that the series are integrated at
order one [I(1)], and Johansen’s co-integration test indicates that one long-
run equilibrium relationship exists between the exchange rate, liquidity, and
value-added of the agricultural sector with food inflation in Iran. In other
words, these variable co-moments in the long run. The Trasverta nonlinearity
test was performed, and the results indicate that the null hypothesis of
linearity can be rejected; therefore, a nonlinear model was carried out to
analyze the dynamics of food inflation. Due to the lowest value of F statistics
for the exchange rate variable, it was selected as the transfer variable,
indicating the exchange rate's asymmetric behavior. This means that the rate
of decline in exchange rate fluctuations has a different effect than the rate of
increase. Then, the LSTAR1 model was selected as the proper model. The
grid search producer determined the initial gamma (y) and c values, So the
v=10 and ¢=0.0303 were obtained. The gamma value indicates the high
transition rate from the first regime to the second one. Also, the transition
between the two regimes takes place around point c¢. The results of the
LSTARL1 estimation model show that the variables of the two regimens have
different effects on food inflation. The first regime is a declining dollar
growth rate, and the second is rising. In the first regime, inflation last season
had a positive impact, and the previous two seasons significantly negatively
impacted food inflation this season. However, in the second regime, only the
last two seasons of food inflation especially moved this season's food
inflation. Liquidity growth over the last two seasons has a negative impact on
food inflation if the dollar's growth rate is declining. Still, as the dollar's
growth increases, liquidity growth in the last two seasons is food. Has a very
positive effect (three times that of other variables). The increase in value
added to the agricultural sector in past seasons when the dollar's growth rate



has been declining will negatively and significantly impact current food
inflation. However, as the dollar is growing at an increasing rate, the increase
in value-added over the current period and the last two seasons will
significantly impact food inflation this season. Since the added value of the
agricultural sector dramatically affects food inflation, it is recommended to
include the increase in agricultural production on the agenda of policymakers
and planners. Iran’s Central bank should also include a policy of financial
contraction in its plan to prevent rising liquidity. Exchange rates behave
asymmetrically in food inflation, so a decline has an entirely different effect
on increasing food inflation. Therefore, exchange rate stabilization should be
a government priority.
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