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Abstract

Objective: This study is trying to analyze the behavior of monetary policymakers with using
Taylor's rule. Policy rules express how monetary policy tools respond to changes in state
variables. In recent decades, has been one of the main and mental preoccupations of monetary
economists hat how monetary policymakers react to key economic variables and has led to
more studies on the formulation and evaluation of monetary policy rules.

Method: Since it is not expected to have a linear relationship between the variables of the
model due to the existence of successive structural changes and changes in the political regime,
therefore, the smooth transition threshold regression model (STR) has been used for respect to
the variables of oil price changes, official exchange rate changes, inflation gap and production
gap in the annual period from 2002 to 2019. It should be noted that the variables used in
estimating the models are based on the degree of stationarity of the variables. According to the
econometric literature, before any estimation, in order to prevent the occurrence of false
regressions, it is necessary to ensure that the variables are stationary. For this purpose, the
generalized Dickey-Fuller unit root test (ADF) has been used. The results obtained in table (1)
show that in all the studied countries, the production gap variables, official exchange rate
changes, inflation gap, oil price changes and nominal interest rate changes (for Iran; real
interest rate changes) in The surface is static. In the next step, to estimate an STR model, it is
necessary to determine the optimal interval for the model variables. After determining the
optimal interval for the research variables, the type of model is determined in terms of linearity
or non-linearity. For this purpose, the F test statistic was used. In the following, the appropriate
transfer variable should be selected for the nonlinear model. To select the transition variable,
any potential explanatory variable can be tested, but priority is given to the transition variable
that rejects the null hypothesis of the f-test more strongly. Before estimation, model parameters
using Newton-Raphsen algorithm are first checked for the existence or non-existence of
collinearity between the variables of the model using the collinearity test of the variance
inflation factor (Vif). In the following, the mentioned models are estimated and an attempt is
made to analyze the models in which the variables have the greatest impact on the monetary
policy maker and Taylor's principle is observed in them.
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Abstract

Results: The results showed that, firstly, the reaction function of monetary policy makers in
16 selected countries is non-linear. Secondly; The findings from the estimation of the specified
policy rule based on models (1), (2), (3) and (4) have shown that in all the investigated
countries, by entering the variables of oil price changes and the official exchange rate into
Taylor's model (model 1), the targeting of monetary policy makers is stable. Meanwhile, for
the country of Iran, with the inclusion of the variables of oil price changes and official exchange
rate in the Taylor model, inflation targeting is changed to production targeting. Thirdly; Based
on the results obtained from the estimation of models, it can be seen that the variable of oil
price changes in the countries of Algeria, Qatar, Kazakhstan, Ecuador, Colombia, Malaysia,
Mexico, Belarus and Bulgaria affects the reaction function of monetary policy makers through
the production gap channel and in Iran, Russia, Angola, Nigeria, Brazil, Tunisia and Azerbaijan
through the official exchange rate gap channel.

Conclusion: It is suggested that the central banks of the countries use key and influential
variables such as: changes in oil prices, stock prices, housing prices, exchange rates, etc.,
because the selection of inappropriate policy goals damages the credibility of the central bank
and invalidates the targeting framework.

Keywords: Oil Price, Production Gap, Inflation Rate, Monetary Policy Reaction Function, STR
Econometric Approach.
JEL Classification: E31, E51, C24.
Paper Type: Research Paper.
Citation: Abolhassani Hastiani, A., Mehrara, M., & Khajeh Mohammadlou, A. (2024).
Monetary policy-maker reaction function in oil exporting countries: STR econometric
approach. Journal of Development and Capital, 9(1), 1-29 [In Persian].



*°
A1t K &8
¢ : 7 i3
0 YPEA-YFeF \f/y)t/t.: YoAYRYA LIl ».’/'Uﬁf:"”;"

Y

Homepage: https:/jdc.uk.ac.ir

JESI Ogaw 55 CELd 5 1o oS yolo S Heds 18 I AT Cwlw piST19 &b
PO

MO Sty Gl ol
* bT}@M
D Paosme 4> lg> e

oS>

-HLQJM‘) J_’i C:‘JI.:\S/L..»\?.»)\:JJ u)".L_; B-qu‘ ‘5}.5/6*‘%5:«*“ u&w)é ﬂ?b Q:'AJ}: JM

N e piin o ot (5 8 S 355005 S w5y DY 6 5 ol (Ol Dk gz 4 4 b oS Ll 51,

I P P P W d&.:,r,}: IS oy ) 'C,',leas O e Dl S 1 ki &y S

(1) Sl g 5551 5 B ol ot o 1 3590 S 52518 s g OIS el 2S5 6 Yl sl 0L s slawdly
SN L5k SR 4 oy 551 5 5 S oS Dk oo 35,5 b o 2 3550 (SL)5ES Aem 53 5l OLE ((F) 5 (F) oY)
5 5 9 i (gl i 3359 4 Ol 5528 53 6 il Y5l sl aB g OIE sl (536 Bn 0
B il (sl 528 5 S D e B bl S M SIS 4 ) SN s 5 4 e
o e KT gy Ol 2l sy 028 53 5 Mg SIS JUIS G b 51 Bl i 5 g5 058 (e (el 53158 (Ol 53

..\3)|.:\§‘;¢J§'L" ‘)ﬁ bb‘jfd.u\?w uﬁJS‘J @Uﬁ)’) Cj s JUS ‘_3.1):)‘ b\’qb)j‘,uﬁj g‘}a’}ﬁ

i 10 geen IS U 5 SIS la e 51 5 aki 0ol 3,50 53 Ly siS (655 e L 543 e sleiiy 16 S e
S5 Kbkl bl gobw Slial Ol a8 cayled eslital o 2 g 55 & 5 (oS S cplw Cad (B Cad
Al liel g 1) 1B Ol g e S laadas )

(STRY) oo JUasi s lailean] O g 5y o sy SIS Conslows ST ol w37 G e 37 BUKS ol a3 SlS™ (SO
.C24 E51 E40 E31 JEL suwwsdab
asfy Wl E g
Gla,siS 53 g I8l 28T 2B 0FY) e (bammn a5 5 pmoma )T g0 ¢ il (Gl (ol ol 180!

AV DA (oo s g7 tlome Mo JUES O g S5 Sdln s 10 0S5l

V\-Y4 .ol A u&gv@ e)‘gbm.ib:jijjdl?u:
a.bolhasani@pnu.ac.ir :4eblbly .01 51 0145 ¢ 5 ply oSl sl o5 5 5Lssls ™
mmehrara@ut.ac.ir :4eblbly .ol 1 0l g Ol olEtils calasdl suSiails 3labl o S slwl ¢ J ghuwd 0N g5 **

ali.mohammadlou@student.pnu.ac.ir :4ebb1y.o1 .1 88 5 ply il ealail 09 8 (6 557 (6 smiils ™

AEZATARSE 2= - I B R SAVAL AP O R0 VEVNY/F 16 556 b VEOV/AA 1B 58 S b
L)L‘; j.hL: .4\.:4,& a@‘) bzl 3 g AML) :}\;\JU
DOI: 10.22103/jdc.2023.20626.1322 ©The Author(s).
08

BY NC


https://doi.org/10.22103/jdc.2023.20626.1322

o JUESH ¢y gan 5 5 bl y ks 00 jolo (sl g 55 oy ST Camlow (1iSTy @il [F

doio

(Dar 08B S 5 b Sl I Sl Syl S 5 (Do S nlew (sl 4 I 5y el 5 5 e3lial o5 0l
Sl e 53 8 4 gy ol Sl Gely 05 Sy (b el ol ooy DS 4 Ol o 5 sl 15 o
(s oo O ol oSo (g3babl (sl (sla ke & I 018 ol 45 8 487 ) ot (loans 53 it Cons
Ui 5 el Lo s 3 (6 i Olallas el o505 03 S Oblssladl Lol 5 a3 el smin o)l sen
SLaeSil €S 5 0l 5 S vl (2S5 @l 53557 0 (505 2 it ook plonil Slalllae sl 0 S ol 5155
4oy ol S5 5 o 5l Dlllae ol BT Ll S peze ST n (oS 1) 55 S gy Sl 5 0
23 SR e S5 Ol 5 0,0 & 55 5 03 god o3lial 555 guly K8 53 (144Y) sbs ool 1 Sy Slasl sl 5 o
ol 5 005 3l s (b (S5 pp S a5 o s Soasls S0 (Slag s codel ol el 4,8 o
S 5SS Sl pg am s (a Sl OSG el 0dsB oyl (6 8 i gny ol Ol gL b o glas o Sl 5
Coale g st iy 4 5y Slosl b pl b st (3 S b Ol Sl 5 5 ot (3Ll sl &S
5 Cte S ISE @ OIS Cls (A5 o ol 2 Oapss s Jol )3l o3 S o)Ll Wb pl g3 e y3
.;;a.x,aumolj:@\)h;‘fl}ﬁQ).u@‘}a.o,udb-a\l{.m,\{@u&W\uf@\»\,‘\(ﬁ:}@jw
ool (g3l ooy sl Ll (3 ST sl Gyl S 5 s a0 ol (S b g3 453 i ol

Al FOLT ite U5 SIS s S 5 on e 5 B i 48 el ol o cla Sk 1 S
1S o Oy (V38A) Dy &8 shailen 30 3y (5ST5 Wb O3 ot 2 sl o <55 Y5 ol esdle
DA D) 101 VL (6580 & S (5 5T Sl (ol 3555 2 VL )5 L DL s (655 0 slaeSly
L5 oo 0 5 ol 355 0655 o ESSL Il €5le (g0l (gla s syl 3 S blizal O 55 o I¥ ozl ol 51OV Y
53 3 0L ol Dlowsr 5 4y ol (S 335 5 40 45 LK (555 0 SSKL (6,8 oo ot 58 S8 5T
Sl (Ko e85 Glalid 015 o 1y 0)lEl Dlowar 5 £ 5 55 Dlosl 03235 e o 12 1S5 ol 5 4
D503 Jolad OIS b 0T 53 67 355 0 ool (s o355 3 il 5 555, 5 Ol (03 5 055
SNl o 5 53 oS Jlo s cdibly axbls e oy 5 OIS 4 Sl (5 b lam| Cite 0y 5 OIS 4 S
ANVY 6918 55 5) Wl e A 5 ISKE s it I 57 28 1 (5 2 (615 OIS il 35

ga;a.us);uL;u,,:s,'\&xgﬁ,adff&gu::b@uwu@yt,L,ujkwm«s\)\qu@,uﬂuﬂ
S (AS o i 1y by 52T (655 0 ESSL Ol ) g5 & andllan ol Conle sl @itls 5 5ks 0o I oalial
oS y3lo (sl ) 558 3Lzl aSl-OT 3l pioman s oo 4Lyl 55 (STR) V.:}&o sl Sl gadde ol 5 (¢ 8 (sl padss
ouf@puzf\jcugcﬂaqﬂ,ﬁs;)\,,;ao;;;,ljpaugwmﬁ@;‘mgﬁawauu}s;w}wu
m\;\.ﬁu(\\.\;lwwiﬁg.\”@p 3501 55 5 olulis | andlas 3 50 glay S slasl , 0T 3T JUS ( J g
013 S 0l a5 5 Oy go bt g s Slalllas ¢t g Slosl oY e 53 Sl odd A llejle 5 b e ek

Jﬁ@ﬁ\)\h@k)‘&&&ﬁ%‘?ﬁ))r.:{@)j}abJbaﬁjhob‘bg&pic“u@)b}

! Blinder 2 Taufeeq



o N &/W@),élﬂ.u)mgwﬁd@

S Sl

S5 o LSSl dhws 4 NA8rans 1oy 5 (IS s Ll VA Jlo 3 s Slaps 5 g 85 Sl
1))t 31 (godnte Sb15e Ll g5 oo Comsliw 9l 48 3.5 OT 1 9o L(VAAY (! SCie 5 KL ) s 8 311 Ly 587
ol (). Iy Sl pllan 5 nlin S (51 8L oSS Jlo s & 3l 1Y) (5557 0 ST Sz
muuw:sd\ﬁbgﬁ@gﬁgmqm,‘;;feﬁ;t,.g,m\wbg:,\;%:(ﬂ.r,j:@w;ﬁ@jrim
A5 LS Coda ) 5287 51 (6l 53 gy Sl 0T HUS 55 (Y1) TOL 5 IS 5 Yo v e 0 i ) AL
R 5Y (sla ) (28l 4 OLslal G sl (555 e seSSL L OlIE Casl Ul ST (0 JUis 551,
Gib 3 el Oolal G g 53 Lyl pl 1 sebiee g sl 2,15 (S SEEEAP NS P S
ol isode s J g lacmbn 6 K05 5 bt Ja slacabn S oyls 355 o8 93 Sl Coltal
A 7 ke AAYF Lo 55 s Law 5 (I Cenlew 53 Combian 5 0l Ole Les 5L o0l

slg o7 sl § el b S g plis e3basl S5 Ao OS5l Coltal 4y gl | slate 4 Sl slizel 5 gas
A5y B gmn lis b 5 (1952) a5 0B (IPAF OLISn 5 3 Jlanl) LS oo ey lad oo 3631 (530Dl Lo prenss
0udsls o 5 ool (1880) T oy 5 0ol (onlate (gladles (gl dls 4SS J g Conliw idw 51 53 5 9 g0 Sl
0353 Jsb & Sl Sliblpde & Ll ps s ek b o8 s bl ol o3 (olal Slosl s o bt
($3bal (Salle 5 L 5B e L5 o SN Doy B0 o pde )l 3 I Sl 518
ot plae Lo 5 ot Jlasl (st Mo lacslw S s Lol Slo3 (658 5Ll 0L b 1 AW) P iS5 WIS 1553
L) 65 o L 0L Wl 5 n 0l S5 (2bls gl iy 5 58 o 3laBl 3 Usled puls 3 4 e Sonlaels S50
V) 555 sl J S alins 8 S 05k Sl y 5 WIS Cins aba das 2alS (6 oo (ol 4
DSy 5 IS o s bl y0deB p ggin ) 51,5 L ool i p sgin LS oo oty 5S e (slaol s blie a5
iyl o sl Caliies (gladits oSS a1 g 8 b 25T b clos S 00 Ly 528 I ASL

Oliiws 1S oo (55, (VAAY) 5k 0ol 51 Sy ol 58Ty b Sliios 51 ()5 ow el al L
b 4 o Ll 5y il 0T 53 45 (NCM) oy 5SS (gl gl 15 (NKM) ot (0 5287 (sladols
3,550 55 53 3l o3kl b ot (157 O slual > Sy Gl ml 5 e g0 ST 4 Dl 5 (oaladl il g
G5 o ESSL iy o 51 Jg odelb caigy _olis 0de 135,80 Sy go ()13l 0tel 5 digy ool 0o ¢ Lol
5355 0 4 8 S w15, Sy 4 Ja 0ol ()l pl ool y3 &S b s T Szt e w5 sl 2
53 (IS 5 55k ol dins o 0L 1Sl 501 5 5 U5 G w5 alear I gl ki & o sl (gl e
Olg o (Yo N) 5,555 3 (65, b.OFAD ( b SN 5 od) Ligd oo a,f,tsw,; Soa 4 4 dzes glodels
e 5 (IS dsles) JS" Lol Jie (s soee) S 45,6 Jbe (g ks lu dlslas 4w jlaslinal L1 w6528 Juke

AJ\&A@\MJAA:S}:J&:LL:&“A()_;‘J;MJGJAAJJJ;W‘@\)%uﬂb\jqucﬁcjgj‘j

I Bernanke and Mishkin 4 Friedman
2 Svensson 5 Kydland & Prescott
3 Gemayel ¢ Woodford



Mo JUSH (ygmum 5 5 bl ) ks 0iiS jolo ol yglS 33 gy SIS Caulow (iiSTy il /8

Pl odi 03551 5 g (V) dasly 53 eenkd i

Ty =0+ am,_; + By: + & )

Borad s O Y by L eS8 Mg s F5 S sl e () dslas )
E5 5005 sl S5 L a5 O (S Lol Jte 3 Sl s jle St 5 e sl bl
b e Ol (V) aasly 55 55 Dyse 4 JS Lol dslas .l Lad o ol 0,40

Yi=0+ai+on,+0R: + ¢ (Y)

Jte 55 ol ol 0 35 R 50058 35 il 3541 el 5 OIS ST Y (ol e (Y) dslas s
ASTT 50l g5 O 5 sl 5 (s 050 5 sl s o0 55 ol 0 5 Al o 5 S
b Ok ) Soge & (M) daly )30 5 sl e 35 8 s

Re =8+ aRt + o(@r — @r—1) + 1t e

S (P = Pro1) 55 5 0 ks G o 5 RY (gm0 25 S R (ol e (1) dobes )
o5 e Bl (s e Jolsi (mls o 5 a )y el g 5 O 056 ol el sl LSl )1 F 5
S (188Y) 5k bl kS n Lo o 058 A 5 5 (Sl 5 o Sl een s Sa g5 5 s (B
23 6l Ml 0B en dr B sl S CoasB S ol 0 5 TS e ) I Sl el 6 0
513 ) S Jsine o S ol San 0 5 T (s 03l 325 (655 pm STl el plas 5 S s
o odel o gt Olye 445 ol (63,50 55 13 S 13 o 3590 (a5 gy g3 5 s 1 (55570 STU
S Il iy Cao 5 55 5 atdls Glosle Caale H 45 096 4 uT 31l olkd slgri ysks Loy o g
S ME Gl S5 5 5 (b el Ty Sl SRS Ol e 4 los 28 s 4 S 0 fus Sl
135 slgiiy 0 56T 5355 ds gl 1y 25 Jsr ol O 56 (VAAY) o5 ol b S 15 o3linl 55 90

e = m + 0.5y, + 0.5(m, — 2) + 2 (f)

A A 5 O3l il Ao 3 6y 5 S b Sl 53 5 F 5 4T Wb o g 5 S 471 csla ke 0T 3 o
s Al ad s FIL bl doysY Coda 1 5L Y S eaS Cslins Ol ol oSl ka1 Bly St s
¢ S| e 530353115 058 0ol (V4A) ki bl o ol 3le g & 5 el (s (allibdd 5 i) 51 590 (85
oo ol 0 0315 O3 (0) ey 3 o875 S Ol J3li by 0, 53 oS 5 (555 0 UL oa py 5 5 S
g I 3l S e & ool 05 55 5 R ST 3 Sl ) SOl sl e 0l s 5 55 55
53lgiay 1ol o (2 0 &5 bl Jlo s el 51 Gioml) 5L 5 (g o8 el 0T Ko pgs
el b el 51 5 O3l 5 055 ) (st b S o Js 1) 5 54 55 5L slasll ool sla S5 4S5k
ip=a+@.m+0,(Iny, —Inyl") @,>0.0,>0 )

ST el b 0l sb 03 4 o (53 S5l yy = Y7 & sl Jloss o, 551 S

Sl r.:h‘y- (0)dlslre
r"—a

25

a=r"—@,7r \ 1=a+0wr > 7 =



VIV o [t 0590 [aslo yur 9 dzwgi alxo

1l oal g (F) Walan 53 WU daily 0l 13 L
ip=1"4 0y (ne — ") + 0, (Iny, — Inyl) %)
S o 5T (S e SO s 4 ods el Sdaol S pnlw 0 F 5 ¢ Gla e (F) Alslaa o
ol il Olgie 4 &S oy s S KL (1 —77) (g SIS ol 1S 2b ol By 5B el
5 e Sty W Ol Ol 0 & W5 G Kl Unye —Inyi) 5 oo oy 5 5| Bl 055
N X L N PCIVIC P U PREPE J R T TR PRV NPT Ry
3 M5 033550 53 S Dobe a3l s S il b 035 3050 53 Bl g il 0o ph e Sk U
jcw_dﬁ\,p;\d\wwg6;);6@“_6;fL;ugﬁsu_c)txg;quojj.sﬂmﬁ,#@w\w:a&;
b 5 a a1 513 4 G 5 5 055 4 STy 3 el (555 0 UL ST el OT SSLs G Aslan 313
(#) 5 ©) SVsles JSK& & 45 0, & 5 el ns 15 0T Doy Jols pebaws 51 VU 1) i 0,0 5 5 e
asl ST ol 052 5 9> i o 3 S M Sl 0B ol ol y s 5 g5 815 4 o e colin

Aas o Ol STy 55 Cota pslie S5 5 a5 Sl aail 4 S (S (6518 e a5l 151 0l e
Lab ol 13 3 sl (acS 48 5 me 53 &S 3L (glasluasl (gl adsl 5 shs 056 &8 503 3 50 5 OISl ]
izl 67+ 0 (L) rles 81350515 sle 3 5 dle (6 805 (sl poize o8 ool 03 ) glate il Glr P4+ (0 o )
23 sl 53 ) g Lk a0 4 (T2 V) e 5 (Y00 s (Y17 0S5 T i 5 Yo e 0805, 5
0o &S 31 (65 457515 0L (1449) Uil ol 1 g I s (glay 535755 s 03 55 gl Il asblianw 5 (laslassl
3550 (CPI) o liS s e Cnd o ls 2aS™ (uilslg a0 zein 5obs (ol 056 Slr @ 55l &5 ol (J gy Sl

e ARGk 1l B8 s 5 Do (b JB L oS Celeals 0L 53 (1480)T oo

S o 55 ol ok (65 (Slodd 5 odels a1 Y ¥ YAV Jle 1 ISLIST s sl ol (1444) UL
ode5 31 A5 4 5 LI el (glay 5287 ()5S Ta0de 8 51 15UIST 5 s 2 (69 g b kbl 5 (V02 V) Tukgh g ol 5 &S5 )
2 s ol 08B K o o Lot 5,1 5 5 K5 S o Eomy (Y00 0) kS () o gMe S ol (5 IS
,muotﬁquu\ﬂ.@‘mﬁﬂw;du,;‘smuﬁ\‘s\ﬁwgﬁ@p\@‘p;d)\fg,u
36 5,8 13 05057 3550 ain 55 blie Lol tys Nl b ol o 515 S 55 5550 5 53 IS aalllan !
RSP C SN - N G 5 et ST 5 55 4 Jay b S T5 0 g 3550 3 Sl
338 s S S il

“ e

Gy Olwo!
3L G S 0SS Cnlanls DLt a3 opl 53 o plawil 0 25 5 (6 Slalllas 4 b gy o Dlus) o
) Al 488 g i n S 4 S el (B 53 (655 e SESL &S (Gloged o sl 2
caalsl 53 5 gt ol (51 Lok plnil o 2 s GMM (DSGE ARDL VAR : |3 1 slize sla by b Slalllas
iy g 51 diyls oy 3550 b3 b (S35 DL S a5 558 il 5 Olnl g3 48 5 &y g Slalllas I S

! Obstfeld and Rogoff 3 Debelle
2 Ghosh 4 Lubik and Schorfheide



o JUESH ¢y gnn 5 5 Cdlid y ks 00 jolo (sl g 53 oy ST Cawlow (iSTy @il /A

I Ol
jymﬁj,ﬁgao&ts.m;w@.u),;sd\ﬁ\,gﬁu:;s\}cua&(m»ob&»ﬁj‘g%u
S5S o ESOL s oo 5 513 O OUT andlles 3 sai g0 o2l 2 oS b iy Sl eslizal b1y gLty 51 de
Sl M8 Canlr Sllas sy oo a5 4y 31> DL alllan ol ool Sl o) 5 51 i M OIS 4 ol a
g 2y 50 b 08 A OVA LI S sn odl al e 5o Sl ol o5 5 Setes VAA I ey L (655 e

258 g DBl s Ul st 4 5 OIS 5 551 5 ey 53 48 Jle 53 en s s 655 e oSS

oS3 5l5 slay 538 5l 25 S ol 58 SaeS sh 4 oy S Jolse ES Ty s (TR 455 0L Flo 5 500
s s 5 VAN AT N e b laesls 5 (VAN (615 0 g 85355 5 SV 3Lzl L plst i oS 3l
.;,1;5;%1&,};5;%@@r;_;,@s4{&56@5};5\o,ecst;ﬁ;\v;‘unuowuﬂw,j

o3 0333 (B STR) w3 Il &g 85 ) 40 (Jip MME Celow 2585 b5 35575 4 (YA T slY 5 5L
S o Aol 1y s g e saESSL s 0 pude 3 g g odaT sy gl et ls 5 V49A QLY VY 04 Lo

Joe &S5 Sl oalinal b ipshs 8l Csmoler 03 50l 5 (b fsdse b slandlas 55 (Y+19) O 57 or
Ma\.x‘w‘ﬁﬁngjltjw‘ddﬁ&iw)ﬁ@\Q/\O—Y'\a‘_gudl.ﬂé‘j‘_;)t}lm‘_;)‘ﬁﬁdﬂjf‘))?
S U Jar ol a0 51 Bly il e 53 g LR A ,E S uh gl 4 Lol S 4d oS das e Ol
454»@owcug,ﬂﬁ@u.>)\>ﬁj)x,Cﬁdtﬁ;,ltjsd)wg@sw})w;f&gwmum,b
el fage 5ol E 5 pls Sl s 4 LA OSTsh ad e O 40 L e lie s

5,555 00,5 5 e edin Ol sla 528 s gx@L,%,:S\,G\}:»w,ﬁ@mw/\)g\)&@fﬂ;
OIS Ll 28Ty ol o, slag 5 b lacSdinr 534S Sl 03l 0L s il (W i g S
:SC_,.W\L;l;-):d.:l.@l«:ékiuig\}é!p‘,im.Ji;fbajef'cjj‘ﬁ\ftguéf.\;g-):)o:ﬁjﬁ)ﬂsp}?'xgé};
Wl ylabimn 0, 5 5 YL (SlacS i 55 g o) 5 4 din 553855 S g OIS b 28T

crl 0> Hlaests  wa oed 3500t Sl 2S5 3 Shee )3T 0§ sds0 gy 4 (Y1) dS 518 5T
o3zl Y AF Yo ) gladle b Lad Slej o5 sl y (ARDL) (ns 5 (saaid s b gigmm $ 53550 (555151 i ss
O )5 D w4 s (65 e UL Sl o5 53 Ledls b s olelin &8 das oo 0L 0T (glacedl ol okt
cn) oDl ST gbay 1y adslels &5 5 (BDC) (blo 3 ¢ gomy 50\ F 5 o 50 E 50 G 0E e 5 A 5
23 ESSL T l O Sl o e 0 OS5 2Ty 5l 5 oy G 3 SIS 131 4 L ST s o LS s
ST e 5 55 DU 5 A7 (6,8 o 500 53 Kealeal 516 5,8 o 5315 500 ¢ o S slaanlbw (o1 b oK

Bl (VST b 0 2 ols Coad U 3 i ol BED £ 58 g0 (o) 0 (V0¥ 0) VS g 5 Lo
030zl YV QF-Y o v 1) cladle b ailale Sloj oysn sl (VAN (s 1 Gsmw S5 555 6o 3 Liwgs opl o

;\33}2@&&&‘}1[{@4@}34{@)}9q@\)lswj\é\.}p‘,}.LAA@QLJ:SBQT&LA@Q.QHM

! Hutchison 5 Christou

2 Filis & Chatziantoniou ¢ Adenuga & Gylych

3 Baaziz & labidi 7 Mariyam & Shahid Malik
4

Chen



an &/W@),élﬂ.u)mgwﬁd@

o5 FAababls Cad Jl el pegdle b o a5 JUS) ek el e Sl gk e o g 5
4 S Cead 5 5 5 QST ST 58 gn kgt Sl 3 Tl Sy b 3T o i Ll o
ol Lo g Sl ST plgs S 5550 53 7 Jlo 3 Sl J g Saisbs 36 Sl p5 F

L 5 Lol 655 o Kb o dmslie 1 J g Sl (1S5 (slas Shee 5557 20 f 5850 (o) 2 0 (10 Y ) usT
b Sl Sl 0y53 sl (GMM) @l ani sl 5kiS (S 51 rassy cnl 53 o Zol sy (g (555 1o
B dlotd o s &5 0325 4 e b o 5 oS S 0303 OLES s ol ok aslizal YHVANNY =Y 4o ¥) (gladLe
Sl 215 5ol F 5 5 tasli s 0 g 5 ecnl oo 3)E e 3T L)l 655 e $SSL gy Sl (5
3 o 56 s SSL I ol gyl (655 e

5533 b (MSR,TR,STR) (sla Sl 1 oslizal b J g S8 Cosliw 28T 2B sT 4 (VYY) Tols e
;wmdjff&\fu;)Lsuw;);s;wtwuow@u.c,,,lc;\;,“_\«‘\9:q1-~r~m:q4du5@u;
s e Oli el STy Wl 5 OIS w

w15 Yo BN Sleseyss gl s FAVAR 5 S5 Comd gy 53 g Canlow 31 any s (YY) 53
(S 5 Sl St (B gy Conlon 508 4 0S5 e Cad st i el 4T el 0303 OLS gl Lo

S 3T 54 s 53 501 F 5 5 M5 O o5 465 o SOl (S5 o) 2 40 (T YV 00e K 5 i 5
Sl 3T (650 S oS Sl 03l DL s Ll 15 3 VAV=Y VP Slojo )55 gl FMOLS 5 05, S o5
LS 5 ol S S e L S I g3l 0 F 5 e 53 e SIS sy ool ST s
st § B4 2o Gl aS I 3 il a5 bl 5 OIS ¢ g sl 3T (6l acpl posde

63l OIS (gladita 53 gy ol 31 o (GLS3L S50 ) 5ls O 5B LTh g5 50 gy 0 (VYY) P ol 5
s sty Yo AY 0D ab Slejo)a (sl (B3Lad o sme U3l 5 (513 0 g S5 355 (a3 S5 5y ot (S
OB eSS V=Y 10 (sladle 53 Jiwo 4 &S5 55 snbn 35 5 (UMP) dotr Cojlassl s (glacanln 3 2 5 L sls 0L
o3 Cj)l oslatul b o o:ja@‘shdm Sy @Lﬁ..\jb@ S ONS” sl glad e s C&;‘wo!};&:\;_J}Q
ool Cl 4lia UMP (6l (oS53 sl Sl o &5 Sloslizal b 5 (ZLB) jao ful 01 Cysgons b 156
b Ab o e W5 O o B3l o gae ol 6 S ol 5 055 SIS 5 613 05 £33 55 6 NI
b S5 58 2alS ¢ 33l (o sme Joles (6 S ol 255 56 4 b g o ol s 25 5 IS el
AL OT 4 4 (9350 b 5k 058 35 o Lol & el W 5 4 OT 2S5 4 S 355 £ 54 500
H18 Ol

05 SR 4 Oy g )3 SN 5 0teli e iy gy (S Sl oy 2 4 O FAF) OLIS 5
\Y";‘Vd'l.n)'ojjbL;\jdh)}’&i‘.g;,.«\4:5-\:,;gswggx@jwd:w:ﬁjj&:wjdb@L;LAMUJ{

03 Slodels (g5 4 Ar ans glanl 5 Ve ans Sl s gl S ol u.iljiaLf ol @Lﬁja\:ﬁef Coyge VWWAY U

I Owusu 4 Vincent & McMillan
2 Ahmadshah 5 Dean & Schuh
3 Ono



Mo JUSH (ygmum 55 y bl s oS yolo glo yolS 33 Joy ST Cawlow (iSTy @il /)

el 03 gy ety Slaasly 3 555 5 SV (fed ks )5 g oidae 53 5 s sy S (601 el

;L,a;.s\élﬂ),gjJﬁﬁou,tjswuy,;g,:”),:L;,\;\f@u»w),,q(wwob&w;@lﬁ
DL g sl o5l WWPV=APAY VL Sloj ol b $3Las sl sy on goe Jlas Sk S eslizal L 0 5
Wl 3Ll 815 i sla e (55 1 S (1 J gy o ) 5 4 S (5 S iyl 0 503

pL;;Lﬂ@;;i,,gw*vﬂf&a.\pts,-l(,L@Jw.;,\Jilﬁujﬁgwpé,un.msw,ﬁ«g(w‘\v)ob&wjdj\
Sla=Me B 5 sb a4 Ll 5 o 0ol 3l (69 0305 QLS 0deT ey gl lastls  WWATF B AYPA glaosls Sl eslea
Aoy 2alS 1) el s Lalb a5 bl

G0 3l S e L0l Ja Conliw dig 0dels gy s Sl 5,57 0 & (WWAA) O1Kn 5 (guls S
(SUN) L5 06 ol 4 Lol s 55 5 (01S) Jsane Slas o Jili (sla gy 51 G opl 55 cLlasstls (4 J 28
e Ly Ol il 1l oy (55570 UL 0o ol ! Sl gl ol ok o3lizad \WOV-AFAD Sl a5 51
s 5 e | W g Ol 0T 1 a5 (Sl

OluSL tesie sl ¢S5 s Jo Sl ST Lasla 5,57 5 4 (1FA) 0L 5 (o,US osl) 8
Cewdds @\:5 ol 0l 0Lzl VAA0=Y VY 5 VAAFNAF 0 0,05 95 (6l o Sbaig Loy 5l Arss cpl yo Llasls
.c,,u\gm.:“\:s,:gg&,zt,.q).m\:;,;ui;iﬁ@)tjsw,“,ﬁﬁﬁﬁSQ\QT,-\L;umT

Ll Ol 3lasl gl J g Sl ding 0o 5 oyl S1ES p8 0l b ja s p 4 (VFAA) O, 8en 5 ey
2313 QLS ol ol ol ok slizad 1RO B AYFD Lab 053 sl 3305 (o sme Jols 6 S151 2mgy al )3
.@‘r)}ijarﬁj@j);vﬁbl;Jl?g‘&\jéﬁoxﬁafecija.ulé

S 31 eslizal b Oyl slailys e O 4 gha b gy (6ot a4 (1F48) 515 Ol 5 (53513
2 dadl g5 oy laels d‘ﬁ Cwlew 0305 0L ol Cwdd @L’J Al s VFPV-1YAY sl ESESTERE DSGE
01t slasdl 5o (Jlo G5 g 03503 B b 5 15 6 e 3 Shas (i e (12 ooed DU oM O oy Lyl 2
Al s e, &5 5 05 3 S5 ml mabw 53 1) pe cpl g s DL 5 > )

ol o lastls Ol 5 b g Ja clacwlan (65l sl Jgh gy p 4 (1¥A4) Cids 3 O (6 dm
Slos ol 0 03lizal VWAFF b A¥PAN Lad Slej o9 sl (DSGE) _sslas sl gy g0 see b5 g, 5l Lias%
s ol 1358 o (530l U 5l 4 omte g I8 il (5 5 0ol y e (618 il ¢ i (laaSl
JIK@L,Mgﬁidlﬁ&;uﬁ.@t;ﬁﬁxt@moufuppwu‘ﬁwouf@pé\jp;,@j
I Y SP JUNC RN P U St [ YIS CJUI U VP [FRICIW [ AOVIRE 7 JCIN_ 5 FS Y JUIN_ VR

.xiw\;ﬂéﬁAig};,,l'cjﬁ%s‘upow,; S G il 0ty p 4 (VFr0) O, 5 UL
oLl WAV -AYAF Jlejo)s5 55 (J g Sl 0ol o St (g1 oS 5o 005 It s S g, 50 Siae s ol s
4 BI85 Sbe ay el axils Sy sl i a5 S 53 48 55 6 55 eaT sty gl il r el o

2 Sl 5 M Oa o5 IS s Iy s 52l 65T 5 sl 2



WY G5 e 0399 49 lo pw g drngi adxo

IV VL Sleeyss b ol plslasl gl Jo dal b jeslis, T s Byme 4 d(VF0)) 01K 5 (3550
Sl 0315 OLES 0o T sy @Lﬁ Sl g o — 0 guila g (6515 gl Cd ooa Heslazul LAYPY
S g S Gl slan )y 5 gt S b Aslan (3 p L a5 5 5 (OIS Coa 5 3L &S
.@w\ﬁ\;m\@ﬂg}i@\ﬁu@;u

Sl s I ol gla e (630l OMST (oS i ST fdows sy O0F ) 010 5 Jodasus 453
(BVAR) w613 5 Osew S 5355 Soay 3 kg cpl ys dilastls s BVAR [ogyi) ks odels s, s, L 0l pul s
BS54 Lo gy 018 5158 0515 OLES gyl el s 03Lized 1FOO-VFAR £YLo Lo (6 slaosls
OIS Gl Cpioman .S dal gt 3115 31 ey 53 5 035 bladl Coliw Sikaoli 587 53 W 5 oS
G Cd (55 o Sl biled STl |y blusdl ol ot 5 Ss o557 53 W5 OG 6IK 4 Cos Jbs
;;\)\K@L:w.a,.w?w;\4&;1&4,.@);,ulmw;,s;\L;,:L,s.:lju,;).wu;ﬁwséw&:
03,5 | ol oluwsl Sl ooy 55 5 (B 5y Sotaols 587 530S s ez Cnd e L G155 4 S 9o
o,mu;ﬁ%;@upc)uujujﬁqu)-o;ﬁ‘u&:;‘sa?a}j)\cs);4&:;@\9&,’@.@1
Q,\Mu;ﬁm;ouw;\i,u%-,,,;@u.a,m};w;\}n};)\f,\;umﬁ;\gmxgﬁ}@)d@;ﬂ
..m@@.,z}:\)ay@\su,kgx%.\,:)'cjs@\xu@,uﬁ.g,;g&;a.uw,
yol> b9 85919 9 DWlan Sz zor

b 3,55 o 1y (S I8 o (2ST5 ol e ST N n ) 58T Al 035 LS 0l plonl Slalllas g
S Wlat § o Jo 55 Slalllas oyl ol Jlow DSGE i) Lo sain  oriwslasl Calibes (sladde ¢SaS 4
st sl 53 S 5sb a5k 15 53 s el ol 5 st oala cla ite iyl s o ghe cal pi bl Y
STl 0Lzl (sla 2S5 otins OLES Aal 5 daunlw i3 51 256 SU o Sl o L6 .ol 0k 028”20l
2 S 039 (siie )5 GBS & o b )5S el oS 5k 4wl W5 5 ey GO & S
s o8 (STR) o3 JUis! (gl 05 S5 (ot 12 5800, 51 2Rs onl 53 iz (oo o (0,5 (SIS
5 8 7 ol sl 0k o3linal gy I8 Sl 2S5 el sl 30 s 5k 056 b (s
‘;,g\}swut;u&\m;,y,.al)é@c)bW\quﬁ&a@ujﬁgcj},ngx\j@auT@;;\ﬁb
Sl Y5 S5 31 6l s Slalie 0)liel 4185 s 5 (51 rr 2ol roen 53,557 Ces 4 gy ol
i S 0557 Blod SUl5 pte 53 DSGE Cojlaie (sladis Camed (Ll iial 35 o 4y szl gy 0
;,\,,:ssuss\oyschﬂgo;,;f;)\,,_;:}L;)tsusum;ﬁ,(g.@wsldﬁ\fﬂ@fﬁsw_b
(& s3badl i go slags 25 5 eyl (3ludiaddn (55l &5 Satmlw 03 28 Skl (ilh o) 5 (slao 55 Sebar
i b Gillan Uy 5287 (65550 SOl 4 53 (S Sl 05 i LT 8755 8 ainiia B das gn o3l g 25 s 0!
0583505 0ol iass slacsssTs s 5l e b ol g B L o5 Fru s bk 096 sl il s
S Oom g 5 I gy OIS ol 5l 0T (IS 36 JUIS™ s 5 e a5 (6 N 4 i ond il 5 i

ol e ol 3 8 L s b g OIS Cl


https://mieaoi.ir/article-1-1117-fa.pdf

o JUESH ¢y gmnn 5 5 bl ) ks 00iiS jolo (ol g 3 oy SIS Cawlow (iiSTy @il /1Y

gs)loTe&)mT&lE’
L slacad Lis Lol Soua be Sy Sl (gl 2] 5 o 5o oy 528 40 53 (50 eSSl (ool S s
Ol (Jlo s 6 51 Olabsl iman 5 551 F 5 5 (S DU Bk 5 g s 5 ol Jslaie (g3l s slwl ) glite 4
o a0l 5165 sl IS 5 ST a5z Ol ol Jlizil 4y glins Joli ol ¢ w5 b 4 4 (Sl s 5
q},,;};ﬁ;@'am,guéu,,:s%.uﬁQJ}%é,ufg,»‘,_yéum);.@\g.\ﬁj\,“ﬁtj;#,
Coa ol Ol ks les Cota 2l (618 1) S0 ol (6557 10 (eSOl ol ol oo 5 43 (5 gon bCnd S oo
.L),:d&a.u,,w)ﬁ.up@jq&&@ﬁ,:@%tiu,,zs,.s@}:a&zosﬁ}guﬁtﬁ@l‘;&“
caws sy copr pladl Ol la, 58S (gl 5 05 Cute oSS ) oS 5l 3lis S oS sl Citie (gla )5S (ol
e it 2 (6la ) 538 (sl s 5 S gy Olrm 3T 5 Olian s i 5 ¢ pmg D el ¢ o5 031 ST YT ol 3
BYYET R0 PN SYSONT-SEI VN [ DYDY JE S5 GRPOP S I PHPS K YIS PPTSCIIN e NN - NN SR SO
315 Olis i oS jolo (gl piSTsbal ) izt (ol 40 5n G 5 gladls 53 5 SRl s S g
o 53 Slalaasl (s Vs 4 YoVF B YN Jlo 5l adls (3 5m0 digy S Cnd YAY B Y0¥ Jlu 1S
PYIV Oljen 4 ol S dlall Coad e 53 5 0l (S gy ol 5 (o S0 s Ol ) Sl 0kig 5y o D ST
AT Y NE wles OLL b aSKis a g3l a SN F/PA 0 YNY sles UL 5 K o gl 4 ,¥s V0 4/FD e duo s
PP/0F a5 adl 2l 0T Coad Y218l 53 0,b3 Lel bl 2l 550 Y 0 VA o b Cand P2 V9 Sl 1 s el Bl
L S5 5 (il 25 el 5L G et e 2l oS 5ol (sl 5555 sl ok 4Ky gl 4 Y
)3u;&lfcaxf):uéu)fifﬁ@wﬁlf.@\u}d:l:;.:!Lajjézfd\aLa;B\nglzﬁ-Lﬂwat.LcﬁYlf@”
I3 (gl 5587 51 sl w58 o (65 g s e ey (55l SVsla 3 )b slad 45U 5 (6501
& g b can 55 8L 2alS olal iy g a8 e e ulg 3 5 Camdsl Wy piST Uy sl 35 5 el
5 BCad DU gl p oY Slltdl Il (s3laBl an 5 s 5 sk 4 by 5587 ol (655 0 ESSL ok L (sla e
ot;,gx.u,..s.ugﬁ,g&,,;g’sax.{,;uL;u),:f,;Lgsu,:\gﬁ,@gw.,u;ﬂ.\iwbguéuw
O 5 Sl Hebts 4 bay 48 ol 5 (ol &5 (S . Cl (J g Cnlen Lol o s liasOLis 5 505 13 e
53 S5 S b g i (o b (1l 53 U )5S ol (S Wl s sad (e gy 3l e Cod 4 pltBl (e
N 5 (ot 5 J O Wy g8 5 g0k 5 isls Rl 311 (s o, 5 Vb ps 5 lag 5 51 ooy sl ol 2
&AK)}E.‘J45‘:}.526«c-l;dlé:l..a;él.w)diilj'é\)é)lfqbﬁcc\):u4{&}:3)}2.&455)3&2})\&;@@
c#cﬁlﬁléh)ﬂjag&iQi\Sslsow%‘&d&L;Ua)jifm):r)jJl.i.iv\})))jj».xsjfuu;ﬂlpj
N T gla 5587 55 & ol I 55 ol Sl a3l 2 OT 51 o 5 sl 100 Y08 Sl b (e 5 Okl 5 ¢
50l Loy siS 55 cmman ol il (Bl OT 1 ey 5 (28lS7 1l (Y008 Lo b 655 5 LoodST 03l ST ety e
¢ o cma by siS 53 5 Ao 3 FYF S YY/F Ol 4 YN Jle 3 L a0 (3500 a5 OIS g,y i s
o Ly el ils 555 gy o ps VIV 5 FIFD PV S/YA Ol e 40 Y18 b 5> 5 5 & Oy lik 5 s

@L?JJJ‘CJ’)C)):CJ"L‘:”@"("“‘@f)'>3°'>}"QULA)}‘:‘{)‘L?'J’JJCf@‘MJ@QWL&)}‘;{é‘J’W‘



VWY o [k 0590 [ slo yuw 9 dzwgi alxo

Q;JLSLGOJJQJQJJ@Eﬁ‘}‘oje'CJ.;L‘SJW‘&j}duc))b)bﬁdeJ.ﬂ@dFQuT&;ﬁ&.})«’L)b
el 4Bl a8 OT O e
G (9) 9 ¢ @y
(LSTR) eanay Js1 gb b aade JES! Sgm 5y S5 gy
Db o e 5 Do 4 NS Il e Siaar Y Ll mb b o )lll STR e o
i=nZ+ (0Z) F(y,c, s+ Ug v)
Je (61503 5 (Sl e 31 (6513 5 55 Ly Sl o 1 Caand Lol b )13 50 5 o Sl Lol b Hlo 0 OT ja S
B3 a5 oy 3 ST i 5 Sz Ui 28 F bl 505 5 sl ite 5 150955 pite Jl glaaidy Joli
1338 o0 % 5 Sy 40l 4 S L5 53 Al ol (sl oS Jgene Al K8 03 g g0 sl 53 s e 0L,
F(y,c so=(1+EXP{—yIIke1 (St — )}ty >0 )
Wl € ambge )l 5 Y e el Juld oS Gl G 5 i o JOIST 5 gy b S F JUSH b
o o GIlT do oS il (b g eyl 5 AST e et (gl (5 53 o ) US| e cod el s
s5he o3 (108 TS0y bl Saar Y JUSH w6 L STR Jos (la S50 5 (o) o st 4 ool a5,
:g;,:l;r,a\,;wjuadu;;\cue&u.;;g;),ﬂd\,;.mpum}sdu;w;tﬁquM\,ﬁ;@,s
Yi=(1g + 1 Yeq+o AT YY) + (00 + 8, Y— g + . +0,Yp) F(v,c, s+ Ug )
CRD)

1
1+exp{ —y(s¢—c)}

w235 33 om Jsl ) slabBc Sl S 358 0 el ) 55 LSTR Job S e ol b

F(Y »C S t)z

o Jil Ce e KLy .ol F(y, €, )= /0 &5 a0 0l 1, GiF(y, ¢, s)=) 5 G:F(y, ¢, s)=0>
<C S G 5e3nFElo&iTs >0 500 & ¥ o (an ol 0255 S o S SOV it polie 503 a5,
oW daly s € 7S o 55d 0 b T(TR) ok Jits 65 & (Voradaly pl plo s dal 5 F=0 ol sy
2504 St wlb Bl o BT 0055 e 5l 53 0T 53 6 g §) e e €50 550 53 35 g s (o oo

il 0 slgaie (VA TG gl 5 Lo 5
_ 1
F(Y G S t)_ 1+exp{ (st—C1)(s¢—Cz)} '’

Se>Cp 550 <Cp gl @€y Shash oo s ot Jdo K w0 Joe oKST + €y B eIl ol s
ety Ol bIF oS ol S5 LB . F(y,c, st)=0vﬁ)b JKTCy <s5.<Cy S15 Fy,c, sp) =1 2ol

. T - N .. = . .. Ci+C
W d S o 5 OT s 0lie 5 35 el o plp S a5l O)lne =2

yodls fuloxs
QJW\L&"%’Q‘)k\f@\Tw J‘*—{‘}CUO-’y&’L’Wﬁ‘@‘é-’;’)lf‘gltl’ﬁt_y)‘gﬂbu“‘}}iﬁ

SN ES O o5 Fp g SRS gl e 335 03T (S0 © e JUas S6nT 0w S5 oay )

C, <Cpy>0 (1Y)

O 0 W S 55 il e Ol 5o 0 el sS 0 &5 eiia 5 Foiams ke O gie 4y S Cnd i 5 ()

! Logestic Function 4 Terasvirta
2 Van Dijk > Smooth Transition Auto Regression
3 Threshold Regression



o JUESH ¢y gnn 5 5 bl ) ks oS jolo (ol y gl 33 o SIS Cawlow (ST @il /VF

i o Ok ke 5100 58 55 by 05 (SO 056 4 4 5 L 4T el ST 0¥ ke 48 8
WSl e oS y3lo (5o 35S (6l b Coad ol 0l o3Mitil ¢ ganl 0,0 5 okte | (S 5 S5 Ol gt 4y
i s e Lo 2o o(Y019) 01,0 5 (6 5la 0315 55 andllan olul 5 Loy 58S e (gl 5 &Kol b o
Loy 528" (655 10 SGL 5 g tedl s Batin ¢ lgmr <STL 51 5L 3550 (slaosls ol ol o3lizul ol 55 Sy
" ((1888) T e S pl a5 Lz YN B YooY Slajoy0n b 4Vl Sloj (6w Sy gm0 5 0dd ags
5 () YOS 5 553 (Y0 00) TeESILST oY+ 10) 2Kl pomili oY+ +F) Ty gkl 5 i3 (Y00 F)
e o gite & G A ol 3 ileals 331 (HP) Sl K s pn b (3o b 51 Lo ke oY+ 0) NSl
Sl a3 ol 53 35kl e &S5 8T DK 5 — K398 kS Sl e F 5 ey S0l F e S G OSG
13 S @) 15 g 4 ) Wslas wlal 5 OV a1y doe Cpl 3557 0 BB 5 ol JSK8 el ol o3Lizl
ADep = F (gdpg;. inf.. Aoex, . Apoil;) (\Y)

Ol g 0iasOLE5 Ol 55487 5) Lo o ol 0,0 & 5 Ol ek 0ias LS 1 ADEPE (slo juite (Juls ) 5o
Aoexe & dle )3 oy 5 ¢ 5 OIS oduasOlss dnfy d o 55 A 5 OIS diasOlis 1 gdpge (i o4 &5
el t Il 55 Cis Cd Ol jois odiasOlis (Apoil; e o tdle )3 sawy ) T Dt e diasOl

523b Sldlas 31 (65 m b corts 3Bl Jube .ol L e gLl a5 by b 05557 1 s sy 5874 (sl e
Ll andlas 350 gla e Ols alasly coslis oS L (Y2 YY) slibest o (Y419) 01, 5 o5 (Y2 19) gV s
Jibe ool 5557 5 B 5 b sl JSKi S o (giludite o 18 5 S5, 5 (STR) aiwslasil ¢SUSS 51 o5l
S o 5 S Sla st 5 i 03,8 5 53 0 5 gy S5l 5 5 S e Dl 3,55 L Ol 8
13,5 4l 5 S 4 S (ke o 5 5 Ol 51010 5 p28

(\Y)
(ADEP) = p + ag(GDPG); + Bo(INF) + [ oy (GDPG): + B, (INF) ] E(y.c.s )+ U, Mg S

(ADEP) =i+ a (GDPG) B (INF)+8,4 (APOIL) oty (BDPG)+By (INF) 8, (APOIL)IF(y . ¢. § ) +U (¥) ¢ S
(ADEP) { = P + ao(GDPG): + Bo(INF) + 0,(AEOX): + [ o;(GDPG); + B1(INF) + 6,(AEOX){]

F(y.c.s )+U; ™S
(ADEP) = [ + ag(GDPG); + Bo(INF), + 8,(AEOX): + 84(APOIL), + [ oy (GDPG), + By (INF), +
8, (AEOX), + 8, (APOIL). ] F(y.c.s )+ U, (£ S

35,2 €55 a3 ool o olizl JUis e Ol o 4y (s3LaBl by & 5 e 31 B b sl SN 55T 2 (s

Sy 1y 8T i b e OT 3 oS Cnl ol S ol s (F) 5 () Jslr 53 odd S5 puslie a8 ol
()80 2l 55587 (61 () 8 (hab e g5 53158 ¢ 5 ) sl 5387 (51 S5 sb 4 ils I 1S ol
(F) &1 (Dl 3 5 LoadS™ e6 e ¢l b 3T €Ol il ¢ i 5 ¢ 5B VST S 580 401 1) 65l 558 (s 5

el 0l 3Ll EViIEWS10 1581 6 i S la S 35512 8l p oS ol S 4 p3Y

I Taghizadeh-Hesary 5 Sanchez-Fung
2 Mehra ¢ Knedlik
3 Hsing 7 De Brouwer & Gilbert

4 Shortland & Stasavage 8 Chang



VO /Y 5o | ok 0390 [ 49 lo pw g drwgi alxo

Solaidl Wy &5 JG! piio b S 3597 g
B piio o biwsf (390 5T
03 1 bl ST 0«37 (a0 g 85 55 31 (6 S shom st 4 53,5 1 68 31 IS ¢ sl Dl Gilas
@mciu.;..ﬂ\ouuu;w\(ADF)agmﬁ,:)};dipbb@,ofﬂj\),m@\dlﬂ.;,;yuow\uﬂxﬁ
sy 5N i 5 S (sl ki candlan 350 gl 35S plas 53 oS ol 0T oins 05 (V) g )3 ot
en el o 53 (i 0 10 75 e 4010 5 5587 (61 2) oal 0,0 5 i 5 S Cnd K a5 SIS
(50 53 ¥ e o ¥=F 11 (GlaJlu (o g1 53 35290 (S kio gelaws 33 (ADF) 4idlyemoss J99 (03 (liwa! Ogo3T s ) Jgor

S o yolo (sl ygls”
Ll a> s
- >
- Lo 58
EOX DEP GDPG INF POIL s iz
—Y/5A —Y/04 —A/5 —Y/0F —Y/0) t-Statistic
2l
G/+\) (+/0) (+/v9) (/v 0) (/4 9) Prob
-\/vY -f/Yv ATAA -Y/AY -Y/0\ t-Statistic L
oz
G/+\) (/0 ) (+/20) (+/+¥%) (+/00) Prob
—Y/0Y —Y/4% —Y/4A —Y/Ay -Y/6) t-Statistic P
(100) () (100) (/) (+/00) Prob
—Y/8Y —F/\Y —0/\Y —F/A: -Y/6) t-Statistic
A 9)
(/00 (+/00) (/) (+/20) (+/00) Prob
-f/vv EATAN —-f/%4 =Y/YY =Y/0\ t-Statistic o
Y &I
G/ (/0) ) G/e) ) Prob
—Y/A¥ -&/ —¥/%+ —Y/\V —Y/6) t-Statistic
RIW
(/00 (+/00) (+/20) (/o) (+/00) Prob
-Y/¥f -f/YY =Y/ =Y/0) -Y/0\ t-Statistic
& e
(1+0) () (100) ) (+/00) Prob
—Y/8Y —o/VvY —0/50 —Y/FY —Y/0) t-Statistic
231 ST
(1+0) () (100) OV)) (+/00) Prob
—Y/VW —0/%) —¥/0V ~5/8v —Y/0) t-Statistic
Jir
(/09) (+/00) (+/+¥) (+/20) (+/+Y) Prob
—¥/\4 —Y/3A —Y/INS -Y/14 -5 t-Statistic
Lals”
G/4V) (/00 (/00 (+/00) (/4 9) Prob
—Y/V AL —¥/54 —¥/0F —Y/63 t-Statistic
s
(/) G/+) G/+) G/v) (+/+) Prob
—Y/IN$ —Y/$8 —¥/) -¥/44 —Y/6) t-Statistic
S S
(/) G/+) G/+) G/v) (+/+) Prob
/0 RAL ~O/VF -Y/A¥ —Y/6) t-Statistic
ool
/2N (/%) (/20 (/20 (+/00) Prob
ZE/AA —V/av ~F/8A -V/¥o -¥/0) t-Statistic
o F

(+/0) (/7)) (+/+) (+/+9) (/00) Prob




Mo JUSH ygmun 55 5 bl s oS yolo glo yplS 33 Jay ST Cawlow (ST &l /18

bl 4
- Lo 58
EOX DEP GDPG INF POIL La joice
-Y/vw =Y/YA -¥/8v -¥/aA =Y/0\ t-Statistic
Ol lib
(/0) (1e0) (/%) (/e0) (7o) Prob
-Y/\Y AVARd =Y/Y -¥/0 -Y/6) t-Statistic _
Ol b3
(/) (1o0) ) ¢/)) (7o) Prob
(/30 Oliebl o 53 (g olslins I3 (o3 05a5T) sy (slaasil i
G (981 (Sl g1 dingy 4B 9 (omd

SV & a5 b st ol 6l ol (65,0 6ol S (G yiite 61 e 45 i 'STR Jike 055, 5,57 5 6
.C.M\@MA?‘_)‘Y d}b))jwbwj)\}&)l:xﬁj(ARMA) 6}%‘)‘°5W|Lhﬂ%@j‘&ﬁ>ﬁ @Lajo)jbdbﬁ

Sl oS y0lo (Sd ygls” I skitin HO Ve eV 1] (Gl Jlo o BTN 53 39290 (S paitio diug 4389 310w .Y Jou>

Lﬁ -
= olp sl o528
EOX DEP GDPG INF POIL
ARMA
ol
($IAY) (\/FF) (¥/0Y) (F/\Y) (A/40) Schwarz criterion
ARMA
ol !
OAVY) (F/+Y) ¢ (V/6Y) (A40) Schwarz criterion
\ \ g ARMA s
/¥%) (Y/\4) (#/4%) (/FF) (A/40) Schwarz criterion
b : ' ARMA
)
/D) (Y¥/V0) /YY) (/0V) (A/9D) Schwarz criterion
. . \ \ ! ARMA .
VT
/0Y) /1) /YY) #/v4) [CYARD) Schwarz criterion
. . \ . . ARMA
ol 3
(a/4%) (F/av) (F/A¥) O/FF) (A/40) Schwarz criterion
3\ . . . . ARMA )
4 e
a/+%) (F/FY) (O/FA) ®/FY) (A40) Schwarz criterion
. . Y . . ARMA
IS
(F/0Y) (\/f+) o/+F) (F/YA) (A/40) Schwarz criterion
\ ' 1 ' ' ARMA
— Jiin
(/YY) (F/AV) /YY) (F/+V) (A/40) Schwarz criterion
\ : : ' ' ARMA
LS
(VF/00) (F/F+) (F/AY) (¥/4Y) (A/40) Schwarz criterion
ARMA
s
(/%) (+/¥4) (F/YV) (¥/¥V) (A40) Schwarz criterion
ARMA
S
(\ZA\p] (\/AQ) (F/9N) (Y/V) (A/40) Schwarz criterion
ARMA
oaoh
(+/04) ©/2V) &9 (A/Y%) (A/40) Schwarz criterion
\ ARMA
oo F
(\/4%) (¥/+9) /%) (¥/+A) (A/AD) Schwarz criterion

! Smooth Transition Auto Regression



W &/Wo)sélég.u)mgwﬁd@

[EYSEEH

Sl sl by 528
EOX DEP GDPG INF POIL
\ ARMA

Ol il

A/¥Y) (¥/+A) ®/+9) o/¥v) (A/40) Schwarz criterion
ARMA _
Bl 3T

(+/¥Y%) (Y/4V) v/ V) %/6Y) [CYARD) Schwarz criterion

Gond N3les (rs2) (a5 el jae
JU! ko D1 9 (b g Og05T
Sy sh g s 05 s b b st 51 S 5 e (Gl (sl ki (6l gy 4B 5 e S g
ad p ¥ g 53 033 QLS F 09037 o) T Jlazl o550 4 4 5 b Sl 0 onlizal F 35057 o laT 51 shate o]
Db o ol i oS sl (gl 528 55 J g I Cnlw 2T pb o3y s 2
Hoa: B,=B,=P;=P,=0

Hos: B,=B,=P5=0

Hoz: B1=B2=O

Hos: Blz 0 ay)

Sl oS )0lo (Sl 58”31 Suie (Sl p JBESI pkie 9 S g8 OLRBILY Jaus
Jlat 2500 Jlezl 355 bt 2501 ezl 5!
3l Juka N = = _ W) e b, 528
Fy o, F3 o,LT Fy o,LT Fo,lT

Star e Ve e e GDPG* Sl
Star ARR VAR e ARR GDPG* ol !
Star e e o8 e GDPG* S8
Star AL o g e GDPG* 43
Star e e e e GDPG* YT
Star e e A e GDPG* Okl 3
Star A\ vy e loa e GDPG* 4
Star /oY A o/ [0 GDPG* 5IST
Star AL e JAR TAL GDPG* Jisr
Star AR e e e GDPG* LS
Star e o o' e GDPG* s
Star YK AT AT o GDPG* ENES
Star e e e e GDPG* e
Star e e e e GDPG* ey
Star e e e e GDPG* Ol )ik
Star TARR e /oy ARR GDPG* Ol by3T

(.Uusn Olas |y gslgin Jsl s o Sewla %) S slaasl Cv.ﬂ

Pt $ i Ol o JWl ane OBl (gl s gh Ol Canlie JL Sae ‘u;l"'J:"" Jde 6l sl aalsl s
ol 25855 656 sk 4 OTT Os0T Jio 4 p a8 ol el e by Jl Lol ol 515 0503 3550 15 (slesdll
4{4?}3\.3cgﬁ;m'loi\‘S-ba.rlfdﬁksow'd&ﬂj&d\jﬁ@VJ}%)JdMﬁ‘)‘@BQ%i\{GDPG* e lal
33 §olswil GDPG* JUs! e sl » (LSTAR SESTAR g5 530k 5 cnbie SIF, 5F3 Fy slao, T



Mo JUSH ygmun 5 5 bl i oS yolio gl yolS 33 Jay HIOFCawlow (ST &l VA

H04:B3 =0
l—103 = Bz = 0|33:0
HOZ = Bz = 0“32 = |B3:0 Y

el LSTAR Juo 0355 5, Hog L Hgg $1.358 o Ol ESTAR Jite 035 a3 50y S0 45 5 55 53, Hoz S

ot pllao o 8 o 5 3 1) o 45535 56 S PVAIUR ke a5 L iph o 4 e » S i
Aol ESTAR oo &y goo oyl b 55 ol LSTAR Jite 0335 3, IS5 o 58 4 Hop L Hoy 4 p 31 (oolgii
a;,,Tx)'Jj.xg-,Mc.uT@;@@tswulﬂ STRJmt}su}&@;)ﬂjd;wfuﬁsﬁ‘;\jﬁaw@-}:p.;ﬁ
JEt O gew S5 Jhe GDPG* JUas! ke b (g3l ol (6 K o(F) ik Ailen Lo, 528 el () Ll ol ok
Wl a8 1030 3148 ek /v v 5Py o )loT Jlaznl (355015 00 58 o sl (LSTAR) ot JUast 6 L oo

Sl oS Holo (S Hals” I stie (Sl p JEHI i 5991 £55.F Jou

ol Jobe FyoolTdlet 3550 Fyoyll Jll 5550 Fpo,leT Jlasl i)l Jsl i be,528
LSTAR ey A A GDPG* Oln
LSTAR VAR s N GDPG* o, S
LSTAR e e e GDPG" VST
LSTAR ALY o TN GDPG* ook
ESTAR ARE o/ AR GDPG" 49
LSTAR IaY VB2 o GDPG" 27
LSTAR e Y AR GDPG* Okl
LSTAR /YA AN " GDPG* 4
LSTAR s AN AL GDPG* Pl
LSTAR e /E e GDPG* Jin
LSTAR e g YA GDPG* bl
LSTAR e AT JARE GDPG* sl
ESTAR e e ey GDPG* e
LSTAR e e e GDPG* oS
LSTAR s A AN GDPG* Ol s la;
LSTAR e ey e GDPG* Ol 53T

Gasl D\Ble s (s ) rass slaadl jate
9 .:)3'1');

k2035578 50 Jshiar 53 OT gl o bl = 555 02y SN 31 o3l b Jobe (la ely 3557 2 31 3 e ptdw el 53
ot VD by o5 ele st on 0505T 5 eslizal b S (sl pite o Jaston 355 pide b 35 Il
G s o8 33 ks s ias DL _rianslal Sla s 55 ol 5 03,50 31 S ekd 35T 5 ke ol 0L gl 3 55 o
s e &5 55 astls &h}glquﬁ@w)c&bﬁ)ﬁﬁu Sl S 5,557 5 4 aelsl 55 ol n SN (sla ke
yldpﬁjs@l;s@Cﬂ.gM\amqu)uj,;),g:y\jM\géﬁ)\f@pjb;\:@;@oTﬁ
FrOEL) 5 F5 53 SRl s oty /D 3l w1y 0 g 5 (A5 SIS L) s (allsb a5 55 sl
(Y 58 (lab gy 53158 ¢ o5 ) 8051055387 (51 iy v o Ral 31 ol 51 2y slo 3l & s 0, 65 (o5
(5 Mo (Ol )3T (Ot ¢ pmi 57 ¢ w3l YT 8 S 01D tisle 528 sl 5 O 6 S ulimdl 53287 (sl



VAT o [t 0590 [ s lo yur 9 dzwgi alxo

L5k doh w55 88 ) st ) 055 93 O 5 o S ool 3,8 0 o3 o 54 5 3550 (F) (68U (b5 5 LolS

(g3lasl 3y ) alen cle.» S NG ealasl iy b £33 r;_j) 5 (ealassl 5 S7,) Gl CE.N O Foml ool
i o y0lo (Sl y9us” I e STy STR (5981 8,59T 51 Jol> Sluat b Jgue

Geos slad s s
> — b 5
£ S v S v S v S
Jus
Mol Mol 3ol ol
= - IRt - ok - Dok — ot
G 51wk SN B Sl VL B sl 5N B Gl 3N B
sl sl bl Gl
Cl Cad
L) 5)lJ§éM 5)lJ§éM 6)IJ\§AM L;)\J\févua
S ) S ) ) 2l
S5 P05 P05 o5 o5
e L;)lu'@_u L;)L:\f.é_u L;)L:\f.é_u L;)L:\f.é_u ngl.lfé.u ngl.lfé.u ‘sjli\ié.u ngl.lfé.u
ol
SNES A5 A5 A5 A5 05 05 05 ST
os ngl.lfé.u ngl.lfé.u ‘sjli\ié.u ngl.lfé.u
]
e oy oy Ly oy
Ol L;)lu'@_u L;)L:\f.é_u: L;)l.lf.'e_u: L;)l.lf.'e_u: _ L;)\Jféuu ‘sjli\ié.u ngl.lfé.u
RAPIESIR LR )
SNES 05 PoF A5 A5 A5 My 0¥
e L;)lu'@_u L;)L:\f.é_u: L;)l.lf.'e_u: L;)l.lié_u L L;)\Jféuu ‘sjli\ié.u ngl.lfé.u __
o i i " X r)}idﬂu\gﬁh\h i i i ‘ngﬂ
s pos pos (32 £o £o5 £o5 £o5
Ol L;)lu'@_u L;)L:\f.é_u: L;)l_lfé.u Lg)l.l.{fa_u: = L;)\Jféuu ‘sjli\ié.u ngl.lfé.u
02565 ol 3
ERPY 5 A5 A5 A5 P58 A5 Ay
Ol L;)l.iié_u L;)L:\f.é_u: L;)l.lféu\.n Ls)l.lfé.u: Ls‘)‘.:\féulﬁ L;)\Jféuu ‘sjli\ié.u ngl.lfé.u
4 s
SNES A5 A5 ey A A5 A5 sy A5
S Lg‘)\..'\f.é..u: d)‘iﬁéM ‘s)l;\ié.u Lg)\.'\i%.u«
)é\;\
e s oy Ly oy
L) ‘5)lJL<éu\.h ‘5)lJL<‘euu é)l.lfé.u é)l.lfé.u 5)‘&4.& 5)‘&4.& ‘s)l;\ié.u Lg)\.lf.%.u«
Jiir
DES PS5 po5 po5 po5 P poF P58 32
S szl.:\ié.u szl.:\ié.u szlii'a.u szlii'a.u _ Ls)\JLfé.u Lg)l.lié.u ‘5)\JL§BM
[SEICSELCEE LeelS”
My A RN A A 05 A5 A
S P RO PP R N PP R CERTSP SR XY > PR RCER TP R CER PP R CERTS
SAPEFINUCNTY sl
s M5 A5 A5 A5 A5 Sary e
S szl.:\ié.u szl.:\ié.u 6).1?9.\& 6).1?9.\& _ L;)\;Lfé.u Lg)l.lié.u ‘5)\JL§BM
RPN R &S 5Se
s 5 A5 A5 A5 A5 RSPy A5
e Ls)l.lié.u Ls)l.lié.u L;)Llié.u L;)Llié.u P 5)\.l§é.u= 6)l.'x§é.\,a 6)\J§SAA
56, i N
EENPY 3l 35 5! 33 EPY My ek
e Ls)l.lié.u Ls)l.lié.u L;)Llié.u L;)Llié.u P 5)\.l§é.u= 6)l.'x§é.\,a 6)\J§SAA
. A 5e,liKsun o
e33%] s 33 33 33 RNTY RSPy A5
e szl.lié.u Ls)l.lié.u Ls)l.lié.u Ls)l.lié.u _ 5)\.'&%.& 6)l.'x§é.\» 6)\J§SAA
STICEENEE Ol 3
sy 3% 3% 3! 5! 05 o5 o5
e Ls)l.lié.u Ls)l.lié.u L;)Llié.u L;)Llié.u 5)\.l§é.u= 5)\.l§é.u= 6)l.'x§é.\,a 6)\J§SAA _
Ol ,31
33 33 33 33 33 poF A S ENPY

(dpy5 40 cluj; ©olslne) Liags claasl o



Mo JUSH ygun 55 5 bl s oS yolo glo yolS 33 Joy ST Cawlow (iiSTy &l [¥+

S ouiaS 30bo (Gl 5gis” 3 (skie (12 STR (59831 8597 » gl .5 Jgus

J BRPY ) S bey5a8
P o o e s
VAR 4 /ey /ey ARR! =/ O st — /¥ DOIL
-\/yvE /00" -/ /Y AT /AT —/e Q" DATAN HINF

EaARA VAT A i HINF(-1)

/OFF —/PVF Bl A\ v/oY® -\F/A* AL AN HGDPG
FIAY® /¥ -\o/7%* ARVAL S EYE AL HGDPG(-1)

AR \AAN Nan —\¥F/8Y" HGDPG(-2)

\/§F \7An oy O C
—/FA" \7A) Ao \/V§® aleaT
/47 YN§* VAM VN —d

NAY4 AN /44 /44 R?

@ s Ol ¥ &7 ol ! lay p2S
e . S ke e e s e
—/v) oY — /N7 /0N AR AN — /e AL DOIL
o/ FF — /2P AN —/YFF VAl Y/Vv* —\/YE \/e 4" HINF

VA —\/AF* HINF(-1)
PVE =Y/AY* DGDPG
/o —F/AY* DGDPG(-1)
-Y/00" F/vYe — INF* \/or® -\/00* \/Fe® HGDPG
/oA VO — /Y JANE VAN VO o — /ey ey HOEX
-\ EARE O/AN® =/ A" C
AN o/ov* Vige® —\/FeT ]
M YE Vird Ve -
VAN /AN AY Y4 R2

Ol 3T S B — 55
s S e s e s e
YT /N orN® SRR ALY —#/Y) /" DO DOIL
—/\A* DO —V/F " \/00¢ — /¥ Dinl /05" AL HINF
At O —Y/AY* \VARM =V/YA® Vids ~Y/fY* ALY HGDPG
FY/OA® EAAAN /0" =/ V" /FQF AR =/t /eyt HOEX

SR eVt HOEX(-1)
—+/OA® YAl /Y -\ C
\/FVE VAt — /Y8 -\/a8* sk
\ANA AL Y/ O\ s
/AN /AN /AN /A R?

R Ol 3k oF ol by 5i8

e o ok S e e o
VR AR /0" /eyt v/ F" e DOIL

S AN DOIL(-1)

“VVe/08% —vF —+/AQ7 < IVVE /0 —7/F¥* =\ AF \/VY® HINF




YNV G0 | e 0590 a3 lo g g drangd alxo

Y/Y$* VAN oeNE — /Y 7 VIVE =Y/ 7" Y/oN* HGDPG
\/Va® — /08" ~F£/90" Fory® ~YF/NYE VA/PYE —\F/VE* YE/FVE HOEX
FY/v A/ o HOEX(-1)
—Y/F" — /Y JYEE AT C
EANA — /8" —/YFF YAV sl
ANA N AL \INS® ey )
</9A /94 /44 /a4 R2

5l etme @l S Ul ane b C glalenT Hldie 5 () 251685

(Ao y5 40 Chm)} ©olslas) Jiags claasl o

ALY e 4 a5 b J) W6l b

u;.'»r‘au\.&QL:;QTGL'bc(V)J)J}-J)fxf:yv\k\?ﬂ)&)yMC..bc.L.f)JLpL;\A)}&{

F(C,y,GDPG) = (1 + EXP{y[If-,(GDPG — C)})* ar)
S¢ JESl piio 9 C (S1akuT slodo o () 51655 solsb sl 4 495 b JEH xilg5 Y Jgo
) re T W e
1 1 1 1 |5l
1 +exp{0.09(s; —22.41)} 1+exp{0.17(s, —33.33)} 1+exp{—0.19(s,—16.3)} 1+ exp{0.13(s, —15.32)} il
1 1 1 1
O )
1+ exp{—0.07(s; + 1.40)} 1+ exp{—0.08(s, +1.09)} 1+ exp{—=0.12(s, +1.16)} 1+ exp{1.36(s, — 0.12)} o
1 1 1 1 .
s
1+ exp{—0.56(s; —1.12)} 1+ exp{—0.68(s; —1.23)} 1+exp{—0.51(s; —1.16)} 1+ exp{—1.26(s, — 0.44)}
1 1 1 1
1+ exp{ —033(s, — 1.74)] 1+ exp{ —030(s, +0.29)] 1+exp{—0.13(s,—2.30)} 1+exp{3.67(s,— 005}
1 1 1 1 v &7
1+ exp{ —0.36(s; —7.60)} 1+ exp{—0.32(s, —7.48)} 1+ exp{—0.25(s, —7.78)} 1+ exp{—=7.70(s, — 0.35)}
1 1 1 1
Oldl ;8
T+ exp{ —0.24(s, — 553)] 1+ exp{ —056(s, = 1.30)] 1+ exp{ —0.08(s, + 24D} 1+ exp{—L60(s,—028] .
1 1 1 1 ,
1+ exp{ —0.89(s; + 0.98)} 1+exp{—0.81(s, +1.31)} 1+ exp{—-0.66(s,+1.36)} 1+ exp{—0.61(s, +1.45)} v
1 1 1 1 ST
1+ exp{—2.21(s, —1.90)} 1+ exp{—2.30(s, —1.98)} 1+4+exp{—-2.16(s, —4.14)} 14 exp{—-2.7(s, —4.10)}
1 1 1 1 )
1+ exp{ —0.55(s, + 0.57)} 1+ exp{—042(s, + 048)} 1+ exp{—049(s, +0.48)} 1+ exp{—0.51(s, + 0.49)} o
1 1 1 1 s
1+ exp{ —0.65(s; + 1.49)} 1+ exp{—=0.53(s, +1.96)} 1+ exp{—0.48(s,+0.68)} 1+ exp{—0.58(s, +1.43)} -
1 1 1 1
Sl
1+ exp{ —2.44(s; + 0.27)} 1+ exp{ —2.63(s; +0.26)} 1+ exp{ —1.94(s; +0.20)} 1+ exp{ —2.06(s; + 0.20)} <
1 1 1 1 G
1+ exp{ —0.24(s; — 0.27)} 1+ exp{—0.23(s; —0.26)} 1+ exp{—0.25(s, +0.22)} 1+ exp{ —0.26(s, + 0.28)} ity
1 1 1 1 %
1+ exp{—0.03(s; —3.81)} 1+ exp{—0.02(s, —4.62)} 1+ exp{—0.09(s, —2.79)} 1+ exp{—3.76(s; +4.42)} T
1 1 1 1 ~
1+exp{ —1.86(s, +0.24)} 1+exp{—101(s,+0.12)] 1+exp{—150(s,+0.10)} 1+exp{0.11(s,—043)} ~~
1 1 1 1
Ol ylay
1+ exp{—0.23(s; + 0.69)} 1+ exp{—0.22(s; +0.74)} 1+ exp{—1.69(s; + 0.72)} 1+ exp{ 0.42(s, + 0.21)} o
1 1 1 1
Ol )3T

1+ exp{ —2.17(s, — 1.47)}

1+ exp{ —1.54(s, — 2.16)}

1+ exp{ —2.55(s, — 1.34)}

1+ exp{ —6.92(s, — 1.37)}

Gasl )3 e rs ) Gass sbasl iai
93 53 5 G0 (T pmbaws 51 50l 55 sl 53 cdibe g ol 5 (olid 555 i 53 0d Oy Cmln w51 L
0250 8ln s puleie Bl ) (o ide fads uld Il o055 6l ol el GE1 il o 51 5V 00 5,
sodbasls OLEF 50 Jsller 53 Jolo s (bl wal s 1) a5 ot i goad o e ol i3
ol el ok 315 0L (gl iy el sV ST - sl 53 J ONIE sl g ol & J g s



o JUESH ¢y gnn 5 5 bl ) ks 00iiS yolo (sl g 3 oy SIS ol (iiSTy @il VY

Lo izt 0l Ol (6 Sl b pilas 5 lslime dsy5 40 ;wtc@);m;)ﬂﬂ%\,@wouw\f@u
4 635 I el i S edsl Jast b g OIS sl 2875 b STl 03,5 0L (Vo) s oy &
33 S O Gl (6108 ot sl 0Lt o(F) 5 () oY) (1) (sla K1 51 ool (lasysT i)l sk ool e
ol (6976 55 ) 5730353 33l LSS (M8 ol sl o555 5 5555 Sloo 33 53 5 Lol DL 093 A
3953k (orp 2050 Sl 5ES den 53 313 OLE ol il (iman o uﬁﬁjgtauﬁuﬁbww}ws
23 o)l S I 53 OIS sl (518 Ookn () Joe) 5k (6580 45 gy 5 TF 9o ed O ok o ke
05 EME Ooa 5 5ks 6 s gy 30l 55 5 S Lo i (sl it 35,5 L Ol 5558 (51 4 ol Sl
S i W5 G Ooa

sk a3y o dlanly oS S W 5 B 5 )5 DS ke 53 1) (1) (658005557 4 Slalllae 2oy s
SOl 5 o Dl ) o555 0 S gk 055 Y i 5 ol oL Dk g L oS Sl 3
Dledl B b (glay 5387 ol esalal iy ol ST 2 s 53 «(10) (68 55T 1 51 ol mlss b sl
Sl 5iS Gl 5 A5 T s (5olin ST 5 5 (s S g e coalST (Ol 3T e
Tl 53 Opomer 5 o Sy s SME Oos (655 sk Ol)ils 5 i3 YT ey Ol
(5 3D S S s o bl Ol 3T ks d (OB a8 (sla 5357 (61 ccssbiadl sy 5V sl T
Sl Dbyl 5 5 VST Olal ulimdl sl 5287 (6l 5 5 NS o (655 )b 5308 5 sy
33 Olomen 48 315 0L (1) (6 SN a6 S Cond piia 3559 L) (1) (6581 5,57 S gh oo olgh a8 )8 s
3 4ma) L piS 6y g (IS o (g gl 5315 5 b (slay 5287 (s e(solaBl Ayl ST £ glaw
s (slay 5587 (61 ecsalal iy SV SlaT o glaw > imman 558 o Slgtiy oy 5 (SIS Oa (s prslw 5 5
35 8 o olgiiy o5 SIS o sl i35 5555 6l s A5 (S Coa (6 535l )31 ST 5 s

S8 B 3l oo i ol 5 3l sbal & 53 S e lesl (143A) T JIET5 1 JS7 5 (149A) UL c(14840) ks
(V) SNy oy 351 5 S iz 355 1) (OF) (813,57 5 T o Dl & IS edlSe 5 I g (65Kl
ol iy ity 51 2l 5287 sl )58 ke o 2 bl ) (VU 5l Sl s 53 oS 515 0L
Q\,;.;.:J:;‘:n,”\{Sgbou—“;@ucu)j.:sxugjw.;ﬁsu%s«,}: LgJ\fJAALgﬁ)twa\jt{
65 4 sk 056 53 5l 5 0l (s Sl 4 ol o a2l e ST O S edie @ ey )
(V) 38 &y oy 35l 5 Dl o5 a5 5 b yitin 3555 1) (F) (6 80 35T 1 iy a3 5 |5 dslae ol
Ol Sl 538 53 M5 it g o 03 58 554 5 Lesaliadl ) (VU 5l (sl o hams 55 487 5l 0L
i 039 S 55 a4 5 LY SST 5287 6l 5 OIS O (1w 1S a5 (6 e cloredS ety s Ol 3
FE a5 Ly Oyl e 5 Ol )3T sy 5587 6l 5 gay 5 (OIS Cota (6 45 sl SR e

‘:""“\°"\";J"ab—W)))‘Cj’LQJ“’\'{d"\'ALgﬁJL‘”W)))‘CfQ‘j:’:ﬁ:‘“iJ‘pdjf

! petersen 2 Clarida & Gali



YY 1Y o ok 0390 [ dslo yuw 9 dzwgi alxo

ol 3l 287 0 5l pebas 3l 3Ll adly W5 oS ol 5 55 oS sl 0V 4SS pl @ d 5 e )
(Jilis 53 350 0 o (o SV Cy e 5 (o) 5,8 (88l L) Sy 58 5 O s Sia b (Ll sy
Canilos 505 b ablin 3,85 55 b (5 ol (sl Ol 5 Jlom 55 ol A 5 03]y o285 o 57 o7 sl
L;lo,pubwskjjzf‘s\n;muﬁw.,\iuswl\,guo‘ymwm;;jwpalﬁuweﬁ,f‘:;l
05T oz 1y 513k 53 0138 o (o Suis O b 6 1 ok ol 516 ams (1) (SSU (sl o 3 g &5
W5 o GME e e o ol (gloat jo 5 i3 0 (605 Tpar (KB Gy b Sos b Sl s
gsfm.:d,\fg,u,‘mw@,a,fuaﬁjggutf,u,,¢,jsu4ﬁ1,>'wut_.m&_\.,muum,
AL 0T 8 6l a8 2500 Glaabll s obasil Ll b cdd 5 OI8G 5 0y 5 OIS (41581 b piman S
e s Bl bl e b e 3T LS a5l 55 sk el 53 oS el Il 55 il il (SSL s e
sl 5 e 4 Slpslo 5l BIB15H F 5 DS Gl Sad RIBIL S das e 0L 5l F 5l
(el 5B e G b 4 5 3 (6 oS T 15 e 5 B e 53 oS 3500 018
o Crimpen il gllae) SN 3 5 IS it (IS e 0 Lol Bladl 13 slael 1 (S
Wl 55 43 0315 Ol 4y o Uy 5287 (655 0 ST ol 5 6055 Sl o5 DK 3 e )

3 a3y hins gn QLS S5 S Cd Ol 4 s OIS o & 8 68 ol 125 4 aall s
23 ol ok 42ls 45 b S den oS o 3 chas 0 5 b Sd S LK S ST 55 Sale sl
s L 3 cpl ol bl oa ool 0 Loy 52587 ol (6550 ladtaT )3 e Coad il 331 b o0 0S5l (sla 58
Sy 5iS 53 cpoman dims ol amle 3 1y Uy e 5 pobe el sl e U 2 sla,Ys
oy 558 ol slasdl Sy (sl ey (S slise 1S5 o oS5 pllss ¢ 55 4 o 5 b (25 (SaS 5 (L oSyl
Sl 1 3500 sl (bl o Sl l 5 5aS pl deTys lulys &5 0T Sl e oS sl [ 4i8” S5 53 510K
,agﬁtp\L;,\.ifgu,w‘.Ma,mrﬁ;,)@,wu@y.(w«c‘.\s)ﬁ>up¢;ﬁ@;&5ﬁap\
23 5 GBS s pl gl 5k () RIS imen 5 YIS 5 Dl w5 1l 4 e s s 4 55 0T
Conlow sl 0 j2ein (65550 EKL (6 s 51 OT (JUy Uslas 0 Sk (50 lacaTys b s 3 s & Sl 3Ll
S ol 5338 o o (bl Sl sl e (15 S Tos G b 51 Kos e Sl 5 I bl
Bl S e g ¢ 5 i 1 e WS b i 2 T3 sl

2 s pag e Db eSS ih il 5 g K s g s ey B O b GleS b
JUS™ 5 03 Cind JUt a0 JUIS Ly 528 Bl 53 s o OLES (g 5 alp sl o Jas o8 g O
Slr Sy OIS Sl (sl s or oS Cails sl O o ol ol ool e Jae s Jas Lol
Oleadl 3 ¢ 552 0288 5 01l (sla) 5287 53 487 1 0L ba Sl 55T 131 ol s 3,15 3 g5 000 & 5 el 53
(5 e 9N s Mo cloodS VT 3l ST sy 0 ad (gl s 5587 (gl 9 LoE o b (oS 53 ol 5 4 s
o S Lok OIS Sl o S8 015 o (81303 S 0 Jar 4 0 b (slaesS 58 Ol 55T 5 Ol il

! Bjornland



Mo JUSH (ygmun 5 5 bl s oS yolo gl yplS 33 g ST Cawlow (ST &l [YF

5O M) 1) slade 35T s 5l oaT Comsas b bl cpiommn  dins 28871 587, SE L aas sl
(S5 5 08 Plo cladS 5316871 O3ltudl 33 ¢ b 5ol (Glay 35S )3 S Caad ol ok it S 5 55 oo okalie (F)
Olam s3T5 i e o5 e et Y KT et sy <1l sl 528755 5 o 55 oK JUIS™ 35, 31 Ol sl 5 pos
2 o 56 S O il 28T 26 25 5 S JUS G b )
Jwo (b

ol 358 o o3 Sl ) se S oS 3l Cinme sl 5587 (sl ocaT sy gl S5 55T 5 e
o,uuusgoyﬂcdi;wgf‘suasgﬁ”,\;ofﬂg\,\slc)}\,ﬁ%;@sgw\duww,ﬁph
@l 552 g pute 05031 53 35 on ST e alben o 55 55 Jolge 005 b S Sabileny 55 st 5 dlal
et 50T ol &8 Sl o Tz (AO B /¥ ) O30T ool 61 F 0505 Jlem 3550 ¢ Konsans s
3 a0 daly DS S 0saST 5355 gr 4y powlin Olabl o 53 ((Stmsads 5 (231 3 5) o
g 53 S dns o 0L & Sl (105 +/50 1) Hop JUist b (11 F 05057 dlamt 25,51 831 (slacdilony
6l 62,57 dlazt 5550 ecalbes (slags 55 03 Jolge 035 b 0505155 ol (350 ba e o o 8 ool
5y 4o, 48 Jbtc@)gauﬂ;,guwﬁ%wo;ﬁou& aspsesger/ by F oyl
oy WO 53T S o b1, STR (685,57 alo o 55 Jlez slallest 457 SladgesT 555 5155 oo
o 0 3a5T Jio b 4 515 0L ol il Lol 93 Il 5 5 Wa il sl (Slaconls 5 g 5 (slallast
Ol oo 3onli) ol iy 6 Mﬁ&,uuﬁc@u,mxwo;ﬁ g 5 miloly (Slaeal s g s pts
izn o ) 5 Gl 55 Jde (sladilows 50545 il yly Slewenls (g ls Jde S
S 5 Ao 9 SNy o>

JGst O g S5 dete s Yoo Y=YV 0y 05 b 4Vl Sloj (g m (slaosls 1 oslizul L 5 S 506 bl il o
ol 6l 3,8 3 bl e b 0kiS b Cae slay 558 4 Ja OIS Gl 1S b «STR) o
0158 & (el o g ¢ 5 s 3 01 1 55387 (61 ) (omnl 0 5 D ks 0T 52 o7 gy Sl 0B 0S5, 5 ki
S ol slaadly s 8 oslial 0345 o e W5 OS5 05 OIKE 4 2S5 55 ¢ Sy 6,18 Sl a1
OSS ast Dp gy allan 3500 (1552855 S OIS s 28Ty b s Yol 475l 0L L KU1 55T
GME o ((F) 5 (1) YD (1) (sla SN ol s T 5 5 oslizd o & Juke &S5 51 sl 5 03,95 cnlials e
353 3| LSS (I b Gy 53555 (Slme )33 53 (sl 5 0352 LSS w55 35 2 3> S OIS ol

w,“\wuyu@uw.@\u@;tgmjguﬁjjw\gjws@téﬂy&a\;s
SHME Ooa () S ks 6 S 4 oy 5 Fr 3o Caad D Sl it 55,55 b (o 2550 Sl 558
;,,\ijasqﬂg;;lm;.stsuﬁ;u;wL,o\ﬂ\,,;s&\js@wu,;a\.cﬁw\qugﬁou;@@p
35372 31 odeT Cowsay s ol il o od 5 S a4 sny 57 (M8 o 5k (68U & o

O3S Okl 5 s ¢y ol (Glay 538753 S b ol S e o7 358 e skl o(F) 5 (F) oY) (1) sla SN



YO Y o/ ke 0399 [ 43 lo pw g drngi aloxo

s ST g5 01l slay 528 53 5 a5 I JUST Gy o 51 Ol 5 gy 60 S e e el
S E o 56 S DN o 28Tl by ey 51 5 S JBIST G b 5 0l y3T 5 e e o5

A 5SS by Ol ot o Sl gy 5 Ol 4 gy Dlalle gl o ol 0315 OLES g 25 (sladly
aon () s SET o 3 5 0Ly &7 shilen ol Sgline Cime (slay 528 55 el 5 e ( S5
ST 5 ) sy 558 (1 () 53,57 1 51 ol sl sl ol (5Ll iy T 513V - shaw el S
3 Ll (5 o Ol 3T el lak ¢ 5 ¢ gD VST e S e D) 55558 (510 (F) (6 801 5 (b ey
(ol 31 SE Gl (gl 1 ol Sl S 0 5 S (F49) 0,1 5 Sy 6 0lllan b sl anlllan 1 (Ol 3
(ol pilde )5 TSy 5 (] Conbian SIS i &S (gl r 8 (1Y) i 5 O (5 i s
wum.u,mj)rcjsLsuou,;@\w)\;uuu:f\,gﬁdu@psa\w,ﬁ);‘orn\/)av@,ﬁ\,e;ﬁ,mum
A:JLEALMJ@oj.@.tj?i:@ﬁb&d\.&i{}&cC_JJa-\.i.{)b‘u.aLg\.b)}&f).\é\{(*'\f)}éj&\ij\g-jj#
S Larla 0T 53 a8 (VYY) gl anllan (i ls ASTT (5557 50 (slacSSL D pde g 2 8 (VV) gV 5 5L
35 o e 5 Clae cdad o oo 2Ty S Conlon (0GS 4 LB 0S5

OLSer 5 ey tllas (M, O ) 5387 (6l p ol Eash S oleT sy uli 7 ol I )3
005 G Do cods S5 Sldllas 53 15 el (VP20 o) 0L 5 SLL 5 (1F)) 0K 5 63505 ((1Y4A)
Sslite slajl il Sl eslizal e 4 Vgl el Sy S 53 gl ol oy § Ol malew odsb oy g
.@\aug,ﬂﬁduﬁl,;wwuﬁ:wLwr.x;jwjﬁQg.\.:,cj;}wm‘pbtcs O gomod
w5 b ol slaBl s gl le Sl o 8 s Ol et sl glas Sy 5l eslizal e Lt
saT sty a5 i S oo I SIS ol 1y 3T s e () 6 S0 55 15l ) 5287 sl 457l
3,13 gt gnt 5 Sl 3 008 o 3T S IS Gl B,y 1 55 oS (YY) T aalllan b sl a5 S
(Sl Solgiay

3o o Ol g3lasl i) Wl 1 5VL Gl = glaw 55 &7 b 0T SlodsT Gzt ml & 4 55 L
UF el @l 3 ol oy 5 SIS L i b sl 5 galaslul,) oK 5 ¢l (J g sl
:;ﬂcjiﬂbﬁ;c)l;wﬁ

S ME Sl Sy b 1 agr i 50l 5 5L 3Ll &K 3 ST 1 el 5 S Ol e 4 ()
21y oS sl ot (sla )5S 53 (S OIS Conlw sda Tz sl (T oo Sl & JUis! oilSa
5 S MNE Sl 2SNy wb JESl 55 s S Dk SIS 55 ey Sl 5 D 5 4 b 3l e
S Ty S b5 4e ol 4 ccnlis  cwlaw (sl piie 1 (615 0 g peed A1 5 B e L

€O e SIS S0 5 (AU (la yine 1 ks ool 55T 53 a)5aST (655 0 eSSl a5 S e slgriy (Y
orlial ol Ol Sl o7 |z s las bzl 08 5 5l 35 (oS Cond (ol Cond (D Cnd Sl

Al e olzel o 1y IS s sl 503,87 Slsadast [ (655 0 eSO S Lze



o JUESH ¢y gnn 5 5 bl ) ks 00iiS jolo (sl g 55 Jgu SIS Cawlow (iiSTy @il [V

S oS 5 S 5200l o8 (L oS5l Cimtie slay 5287 53) (g OIS Cbess 8 o sl
S 55 1y s Ik aad s s 5 3Ll ) 5 ) slaesss S Cenle Jlasl L

l{g))f@)% sl a\rp}?égio\};oa\{c@lrm(?)éﬁ\colﬁlj}ifé\ﬁKQJlew(F
Wy G Sl S92 9 5yl Cud 18 5l el el ys Jusl 5 oolambl Ls oelPl e 5 AW
1o Al anelr 5315058 FAasSe S g e M ale e Jlo al (slaay 32 015 8

gﬁg‘ouw‘wﬂ&jx«olﬂléu),;f,;uwaysusﬁscﬁw@;pwﬁ@>M(a
Fr A L 53 s g0, 5 Gl S DS b sl (M3 en by ks lab )l
as Eal ey 458 s 1Sy b dls e e
P g g

ol s S 53 G Lulam bl 4 Og S e s ey oS8 (Eags p e Ciglee Sl dl g

&

ju./b ‘;hgl»«é..w HK& odels )\ CL«J‘ Lv \)‘_ﬁ\ BE d“}i QML_._..a L;.L'.»a.l;\; .(\yav) 3 §Rs w9y ngLa E) u.:.m;l:.p.x.:u ‘L.f.':""‘!“k:f éj.aU ‘GGJ‘
http://gjfep.irfarticle-1-429-fa.html v-¥\ «(Y¥)# ( colazs/

‘;LAJ[Z.» 6‘)&"‘ LS)‘“&‘L’ Coldal 2 g."..ﬂ éﬁ: CULA QL:‘) CU JJJT]! 3 g,"l)b (“‘if) Jé.c\juLw ‘u"")f' 3 L.pJu\.w L‘s‘;u\-?- ‘QL«.}_‘ tjeuat.wb
https://iee.rihu.ac.ir/article_958.html VA-#\ «(YENY <0/ / (oslazs]

2l slot 7. 01 1 Ll (gl ok 5 Uy o Ay 5 oo 3 3 A5 500 5 G Coaa (W9 ) pod (stamen 5 gl ¢ ol g 410 (DL
https://journals.tabrizu.ac.ir/article_6102.html 6A-Y4 «(\)¥ ¢sLzzs/

Sa Tl cgrodeb o, GacS ok ooy au 5a L(1VAA) rle ol5lans g dldl ¢ Sy op 53 tdiiiaz (0L g5 &) gad ((Shamee $3lw (Al g o
https://sanad.iau.ir/journal/ecj/Article/6705937jid=670593 Y\ +-Vo (FANY ¢ Sl sLassl.Ol 5) slabl (gl

a% CL’.Q’Q—L{,);' ‘;Lﬁﬂjjj .u’jﬁ 4{‘\{‘})‘)‘ ijv\-:f‘u L: Q‘ﬁ_\‘).} Uaj)er Ls‘)\ugg;.w\.:u a&\é(\?' ~)_,\,¢\> ‘6;“‘-]?.5 Q‘JAKALSJ-\JQJ:QLP tgtlﬁ
https://www.sid.ir/paper/1060943/fa $A-¥d

38505 K tan g laay (Slaasl ) oy 5 Colal 4 Doy Cogmm 5 GbidoMo 50 e et I 1 Conliw [OFAF) o OUS 5
https:/[jmbr.mbri.ac.ir/article-1-225-fa.tml ¥A-Y (YA ¢ Kb — Sy (sla_in gz . 3olas Gl gy oo g0 ol

‘;&ﬂjj 6-»\.&,-:# Lsud'\-‘ uﬁ)l? BE Q\j“ éﬁ: C,..»L:.w g odels J)ij. .(\YaN) S ‘L{éﬁé 9 U’J&-\.w Lu’}y\ﬁ 54:-:-'} (Shen u’j.lp
http://ecor.modares.ac.ir/article-18-20810-fa.ntml V=¥« ()Y (Ol aner 57 5 L)) (c3L3s]

VA=A VDA O 5 (03 )y (cloCasln 31 5l 55 Jo 5 J sy sl (5l Gl I3l )y o (WWAQ) Jdnx (i 5 (6 oD (¢ inr
https://www.jmsp.ir/article_102390.html

c:a.a} ui_,) J‘ oslazw! b Q‘Jg_‘ slazs! Ls‘ﬁ U’Jﬁ Jz_\j& uA’L‘;' )J}Tﬁ E) @fu (\F'\) s LQL:A)L»:‘ 3 L.’?J.»\w ‘J‘}‘}“’ Qk)ﬁ: ‘6’}}"’
https://mieaoi.ir/article-1-1117-fa.html v-¥Y (AN ¢ oo/ (c)lSTl 3Lt 4 i o sabows g2 — 0 gailn g2 (515 pgllo

(Sylia 5125 DSGE (5 5831 51 aslizal b 0l 1 sbasslys Jlo Sl alsia b I (6,108 Conliw Jgad ooy o (WWAR) i 515 0Ll el sl
https://jge.scu.ac.ir/article_14894.html AV-¥ (VY «(lo (slasl slo ) )

sl i 5 (galal QWL;L»S)‘Z};;UM.(\F'\)LJQJ c)ﬁc'))&w\.:.» gvg_)g.w\ b (Lo ydeme (5 el (Gl b0 5B ¢ Jodaza 4 )3
https:/ljdc.uk.ac.ir/article_3299.html YA-FA (Y)Y carlo v 5 dres o tloes BVAR 5551505 0deli 5 S5, L 0l ul 53 s S ol


http://qjfep.ir/article-1-429-fa.html
http://ensani.ir/fa/article/author/38774
http://ensani.ir/fa/article/author/38774
http://ensani.ir/fa/article/author/38774
http://ensani.ir/fa/article/author/14844
http://ensani.ir/fa/article/author/14844
http://ensani.ir/fa/article/author/33852
http://ensani.ir/fa/article/author/33852
http://ensani.ir/fa/article/journal-number/40221/%D8%AC%D8%B3%D8%AA%D8%A7%D8%B1%D9%87%D8%A7%DB%8C-%D8%A7%D9%82%D8%AA%D8%B5%D8%A7%D8%AF%DB%8C-%D8%A7%DB%8C%D8%B1%D8%A7%D9%86-%D8%B3%D8%A7%D9%84-%D8%AF%D9%88%D8%A7%D8%B2%D8%AF%D9%87%D9%85-%D9%BE%D8%A7%DB%8C%DB%8C%D8%B2-%D9%88-%D8%B2%D9%85%D8%B3%D8%AA%D8%A7%D9%86-1394-%D8%B4%D9%85%D8%A7%D8%B1%D9%87-24
http://ensani.ir/fa/article/journal-number/40221/%D8%AC%D8%B3%D8%AA%D8%A7%D8%B1%D9%87%D8%A7%DB%8C-%D8%A7%D9%82%D8%AA%D8%B5%D8%A7%D8%AF%DB%8C-%D8%A7%DB%8C%D8%B1%D8%A7%D9%86-%D8%B3%D8%A7%D9%84-%D8%AF%D9%88%D8%A7%D8%B2%D8%AF%D9%87%D9%85-%D9%BE%D8%A7%DB%8C%DB%8C%D8%B2-%D9%88-%D8%B2%D9%85%D8%B3%D8%AA%D8%A7%D9%86-1394-%D8%B4%D9%85%D8%A7%D8%B1%D9%87-24
http://ensani.ir/fa/article/journal-number/40221/%D8%AC%D8%B3%D8%AA%D8%A7%D8%B1%D9%87%D8%A7%DB%8C-%D8%A7%D9%82%D8%AA%D8%B5%D8%A7%D8%AF%DB%8C-%D8%A7%DB%8C%D8%B1%D8%A7%D9%86-%D8%B3%D8%A7%D9%84-%D8%AF%D9%88%D8%A7%D8%B2%D8%AF%D9%87%D9%85-%D9%BE%D8%A7%DB%8C%DB%8C%D8%B2-%D9%88-%D8%B2%D9%85%D8%B3%D8%AA%D8%A7%D9%86-1394-%D8%B4%D9%85%D8%A7%D8%B1%D9%87-24
https://iee.rihu.ac.ir/article_958.html
https://journals.tabrizu.ac.ir/article_6102.html
https://sanad.iau.ir/journal/ecj/Article/670593?jid=670593
https://www.sid.ir/paper/1060943/fa
https://jmbr.mbri.ac.ir/article-1-225-fa.html
http://ecor.modares.ac.ir/article-18-20810-fa.html
https://www.jmsp.ir/article_102390.html
https://mieaoi.ir/article-1-1117-fa.html
https://jqe.scu.ac.ir/article_14894.html
https://jdc.uk.ac.ir/article_3299.html

Yv i\ &/W@),é/dg.u)mgwﬁd@

‘5[A‘JMJJ"3 QML, g_,a.:...,a slzzsl ;‘S:)A k;ﬁ g;...ul.:.w &‘)K ua:-L& A)}Tﬁ (“‘ﬂ/\) Rves| [ ngsup- E) LA_,:LF ‘CJ;)}E’ 8424__.»\.4 ng)L'\f o:‘)':ls
https:/iwww.sid.ir/paper/395471/fa Ye¥-yvs (F Y o Sl - J»

Olpl golasl gla g 0l 4 atmly cul o 350 5,105l 55 0 SSL 58S s 3557 5 O0F90) Loy | dws ¢ b SV (2 e
https://ijer.atu.ac.ir/article_3017.html ¥.6-Yr4a (Fa)\#

References

Adenuga, A.O., & Gylych, J. (2019). Estimating Monetary Policy Reaction Function: The Case of Nigeria.
International Journal of Social Sciences Uluslararasi Sosyal Bilimler Dergisi, 16, 311-339 https://www.ceeol.com/
search/article-detail?id=785415.

Ahmad Shah, I. & Kundu, S. (2021). Asymmetries in the monetary policy reaction function: evidence from India.
Journal of Studies in Nonlinear Dynamics & Econometrics, https://doi.org/10.1515/snde-2019-0121.

Baaziz, Y., & Labidi, M. (2016). Nonlinear monetary policy rules: An essay in the comparative study on Egyptian
and Tunisian central banks. University of Sousse, Economic Modelling, 35, 272-282 https://doi.org/10.3390/
economies4020006.

Ball, L. (1999). Policy rules for open economic. NBER, Working Paper, 6760, 1-30 https://www.nber.org/system/
files/chapters/c7415/c7415.pdf.

Ball, L. (2000). Policy rules and external shocks. National Bureau of Economic Research Working Paper, 7910
https://www.nber.org/papers/w7910.

Bastani Far, I., Heidari, M.R., & Vaez Barzani, M. (2015). Designing and estimating the loss function of the
monetary authority based on Islamic banking. Journal of Iran's Economic Essays (JIEE), 12(24), 61-78
https://iee.rihu.ac.ir/article_958.htmlI?lang=en [In Persian].

Bayat, N., Bahrami, J., & Mohammadi, T. (2016). Targeting inflation and production in the two rules of growth
rate of money volume and Taylor for Iran's economy. Applied Theories of Economics, 4(1), 29-58
https://journals.tabrizu.ac.ir/article_6102.html [In Persian].

Bernanke, B.S., & Mishkin, F.S. (1997). Inflation targeting: A new framework for monetary policy? National
Bureau of Economic Research, 11(2), 97-116 DOI: 10.1257/jep.11.2.97.

Biabani, J., Nederi, K., & Taheri, H. (1400). The rule of monetary policy in Iran with emphasis on exchange rate
and monetary base. Monetary and Banking Research, 47, 35-68 https://www.sid.ir/paper/1060943/fa [In
Persian].

Bjornland, H.C. (2009). Oil price shocks and stock market booms in an oil exporting country. Scottish Journal of
Political Economy, 2, 232-254 https://doi.org/10.1111/j.1467-9485.2009.00482.x.

Blinder, A.S. (1998). Central Banking in Teory and Practice. Cambridge, MA, MIT Press https://mitpress.mit.edu/
9780262522601/central-banking-in-theory-and-practice.

Broumand, S., Mohammadi, T., Pejuyan, J., Farzin Vash, E., & Mimarnjad, A. (2018). The welfare cost of external
shocks and the optimal rule of monetary policy for Iran's economy. Financial Economics, 13(48), 75-110
https://sanad.iau.ir/journal/ecj/Article/670593?jid=670593 [In Persian].

Chang, H.S. (2005). Estimating the monetary policy reaction function for Taiwan: A VAR model. International
Journal of Applied Economics, 2(1), 50-61 https://ideas.repec.org/a/ija/ancoec/v2y2005i1p50-61.html.

Chen, C., Yao, S., & Ou, J. (2016). Exchange rate dynamics in a Taylor rule framework. Journal of International
Financial Markets, Institutions and Money, 46, 158-173 https://doi.org/10.1016/j.intfin.2016.07.008.

Christou, C., Naraidoo, R., Rangan, G., & Kim, W.J. (2018). Monetary policy reaction functions of the TICKs: A
quantile regression approach. Journal of Emerging Markets Finance and Trade. 54, 3552-3565

Clarida, R., Gali, J., & Gertler, M. (1998). Monetary policy rules in practice: Some international evidence.
European Economic Review, 4, 1033-1067 https://doi.org/10.1016/S0014-2921(98)00016-6.

Davoodi, P., Sezavar, M., Eslamian, M. (2022). Introduction and estimation of monetary conditions index for
Iran's economy using Johansson-Josilius error correction method. Journal Title: Islamic Economics and
Banking, 11(38), 7-31 http://mieaoi.ir/article-1-1117-fa.html [In Persian].

Davoudi, P., & Bastanzad, H. (2020). Monetary policy and financial stability in Iran (DSGE approach). Quarterly
Journal of Quantitative Economics, 17(2), 43-87 https://jge.scu.ac.ir/article_14894.html?lang=en [In Persian].


https://www.sid.ir/paper/395471/fa
https://ijer.atu.ac.ir/article_3017.html
https://www.ceeol.com/%20search/article-detail?id=785415
https://www.ceeol.com/%20search/article-detail?id=785415
https://doi.org/10.1515/snde-2019-0121
https://doi.org/10.3390/%20economies4020006
https://doi.org/10.3390/%20economies4020006
https://www.nber.org/system/%20files/chapters/c7415/c7415.pdf
https://www.nber.org/system/%20files/chapters/c7415/c7415.pdf
https://www.nber.org/papers/w7910
https://iee.rihu.ac.ir/article_958.html?lang=en
https://journals.tabrizu.ac.ir/article_6102.html
file:///C:/Users/admin/Downloads/10.1257/jep.11.2.97
https://www.sid.ir/paper/1060943/fa
https://doi.org/10.1111/j.1467-9485.2009.00482.x
https://mitpress.mit.edu/%209780262522601/central-banking-in-theory-and-practice
https://mitpress.mit.edu/%209780262522601/central-banking-in-theory-and-practice
https://sanad.iau.ir/journal/ecj/Article/670593?jid=670593
https://ideas.repec.org/a/ija/ancoec/v2y2005i1p50-61.html
https://doi.org/10.1016/j.intfin.2016.07.008
https://doi.org/10.1016/S0014-2921(98)00016-6
http://mieaoi.ir/article-1-1117-fa.html
https://jqe.scu.ac.ir/article_14894.html?lang=en

o JUSH ygmun 55 5 bl i oS yolio glo yolS 13 Joy HIaFCamwlow LiiSTy &l /YA

De Brouwer, G., & Gilbert, J. (2005). Monetary policy reaction functions in Australia. The Economic Society of
Australia, the Economic Record, 81(253), 124-134 https://doi.org/10.1111/j.1475-4932.2005.00238.x.

Dean, J., & Schuh, S. (2022). Is the Taylor rule still an adequate representation of monetary policy in
Macroeconomic models? Working Paper, 1-66 https://ideas.repec.org/p/wvu/wpaper/21-05.html.

Debelle, G. (1999). Inflation targeting and output stabilisation. Reserve Bank of Australia, https://www.rba.gov.au/
publications/rdp/1999/pdf/rdp1999-08.pdf.

Elahi, N., Kiaalhoseini, S.Z., Salehi Rezveh, M. (2019). Rule-based of Monetary Policy in Iran Inspired by
McCallum Rule. Quarterly Journal of Fiscal and Economic Policies, 6(24), 7-31 http://qgjfep.ir/article-1-429-
fa.html [In Persian].

Filis, G., & Chatziantoniou, J. (2014). Financial and monetary policy responses to oil price shocks: Evidence from
oil-importing and oilexporting countries. Review of Quantitative Finance and Accounting, 42, 409-429
https://ideas.repec.org/a/kap/rgfnac/v42y2014i4p709-729.html.

Friedman, M. (1960). A program for monetary stability. New York: Fordham University Press. https://www.amazon.com/
Program-Monetary-Stability-Milton-Friedman/dp/0823203719.

Gemayel, E., Jahan, S., & Peter, A. (2011). What can low-income countries expect from adopting inflation
targeting? IMF Working Papers, 1-44 https://ideas.repec.org/p/imf/imfwpa/2011-276.html.

Ghosh, A.R., Ostry, J.D., & Chamon, M. (2016). Two targets, two instruments: monetary and exchange rate
policies in emerging market economies'. Journal of International Money Finance, 60, 172-196
https://doi.org/10.1016/j.jimonfin.2015.03.005.

Hematy, M., & Jalali Naini, A.R. (2012). Analyzing the effect of monetary shocks on 12 main categories of consumer
price index (FAVAR approach). Iranian Journal of Economic Research, 16(49), 205-239 https:/ijer.atu.ac.ir/
article_3017.html?lang=en [In Persian].

Hsing, Y. (2004). Estimating the monetary policy reaction function for Canada: A VAR model. Canadian
Business Economics, CABE Journal, 3(2).

Hutchison, M.M., Sengupta, R., & Singh, N. (2010). Estimating a monetary policy rule for India. Economic and
Political Weekly, 45(38), 67-96 https://www.jstor.org/stable/25742096.

Jaafarielilab, P., & Haghighat, J. (2020). A study of strategic scenarios of monetary and fiscal policies in Iran. Quarterly
Journal of the Macro and Strategic Policies, 8(1), 88-119 https://www.jmsp.ir/article_102390.html?lang=en [In
Persian].

Jandaghi Meybodi, F., Falahi, M.A., Feizi, M. (2019). Estimating optimal monetary policy rule in Iran based on Hybrid
models. The Economic Research (Sustainable Growth and Development), 19(3), 1-30 http://ecor.modares.ac.ir/
article-18-20810-fa.html [In Persian].

Knedlik T. (2005). Estimating monetary policy rules for South Africa. South Africa Journal of Economics,
https://doi.org/10.1111/j.1813-6982.2006.00091.x.

Kydland, F.E., & Prescott. E.C. (1977). Rules rather than discretion: The inconsistency of optimal plans. Journal
of Political Economy, 85(3), 473-491 https://www.jstor.org/stable/1830193.

Lubik, T., & Schorfheide, F. (2007). Do central banks respond to exchange rate movements? A structural
investigation Journal of Monetary Economics, 54(4), 1069-1087 https://doi.org/10.1016/j.jmoneco.2006.01.009.

Mariyam, S. & Shahid Malik, W. (2020). The role of monetary policy in transmission of asset prices. DOI:
https://doi.org/10.34260/jaebs.417.

Mehra Y.P. (1999). A forward looking monetary policy reaction function. Federal Reserve of Richmond Economic
Quarterly, 85(2), 33-53 https://ssrn.com/abstract=2129902.

Mishkin, F.S., (2007). The dangers of exchange-rate pegging in emerging market countries. Monetary Policy
Strategy, https://doi.org/10.1111/1468-2362.00005.

Obstfeld, M., Rogoff, K. (2000). New directions for stochastic open economy models. Journal of International
Economics, 50(1), 117-153 https://doi.org/10.1016/S0022-1996(99)00034-3.

Ono, Sh. (2021). The effects of monetary policy in Russia: A factor-augmented VAR approach. Economic
Systems, 45(3), 100904 https://doi.org/10.1016/j.ecosys.2021.100904.

Owusu, B. (2020). Estimating Monetary Policy Reaction Functions: Comparison between the European Central
Bank and Swedish Central Bank. Journal of Economic Integration, 2020 September;35(3) :396-425.


https://doi.org/10.1111/j.1475-4932.2005.00238.x
https://ideas.repec.org/p/wvu/wpaper/21-05.html
https://www.rba.gov.au/%20publications/rdp/1999/pdf/rdp1999-08.pdf
https://www.rba.gov.au/%20publications/rdp/1999/pdf/rdp1999-08.pdf
http://qjfep.ir/article-1-429-fa.html
http://qjfep.ir/article-1-429-fa.html
https://ideas.repec.org/a/kap/rqfnac/v42y2014i4p709-729.html
https://www.amazon.com/%20Program-Monetary-Stability-Milton-Friedman/dp/0823203719
https://www.amazon.com/%20Program-Monetary-Stability-Milton-Friedman/dp/0823203719
https://ideas.repec.org/p/imf/imfwpa/2011-276.html
https://doi.org/10.1016/j.jimonfin.2015.03.005
https://ijer.atu.ac.ir/%20article_3017.html?lang=en
https://ijer.atu.ac.ir/%20article_3017.html?lang=en
https://www.jstor.org/stable/25742096
https://www.jmsp.ir/article_102390.html?lang=en
http://ecor.modares.ac.ir/%20article-18-20810-fa.html
http://ecor.modares.ac.ir/%20article-18-20810-fa.html
https://doi.org/10.1111/j.1813-6982.2006.00091.x
https://www.jstor.org/stable/1830193
https://doi.org/10.1016/j.jmoneco.2006.01.009
https://doi.org/10.34260/jaebs.417
https://ssrn.com/abstract=2129902
https://doi.org/10.1111/1468-2362.00005
https://doi.org/10.1016/S0022-1996(99)00034-3
https://doi.org/10.1016/j.ecosys.2021.100904

YA o [k 0590 [aslo yuw 9 dzwgi alxo

Qolizade Konari, S., Porfaraj, A., & Jafari Samimi, A. (2018). Estimating the efficiency index of monetary policy in a
selected economy: Pakistan. Journal of Monetary and Banking Research, 12(40), 343-376 https://www.sid.ir/
paper/395471/fa [In Persian].

Sanchez-Fung, J.R. (2005). Estimating a monetary policy reaction function for thedominican republic.
International Economic Journal, 19(4), 563-577 DOI: 10.1080/10168730500382121.

Shortland A., & Stasavage, D. (2004). What determines monetary policy in the franc zone? Estimating a Reaction
Function for the BCEAO. Centre for the Study of African Economies. Journal of African Economies, 13(4),
518-535 https://ideas.repec.org/a/oup/jafrec/v13y2004i4p518-535.html.

Svensson, L.E. (2000). What is wrong with Taylor rules? Using judgment in monetary policy through targeting
rules. Journal of Economic Literature, 41(2), 426-477 https://www.jstor.org/stable/3216965.

Taghizadeh Hesary, F., Yoshino, N., Rasoulinezhad, E., & Chang, Y. (2019). Trade linkages and transmission of
oil price fluctuations. Energy Policy, 133, 110872 https://doi.org/10.1016/j.enpol.2019.07.008.

Taufeeq, A. (2019). Nonlinear reaction functions: Evidence from India. Journal of Central Banking Theory and
Practice, 1, 111-132 http://www.cbcg.me/repec/cbk/journl/vol8nol-6.pdf.

Tavakolian, H. (2014). Optimal, rule-based and discretionary monetary policy to achieve the inflation targets of
five-year development plans: a stochastic dynamic general equilibrium approach. Journal of Monetary and
Banking Research, 8(23), 1-38 https://jmbr.mbri.ac.ir/article-1-225-fa.html [In Persian].

Taylor, J.B. (1993). Discretion versus policy rules in practice. CarnegieRochester Series on Public Policy, 39,
195-214 https://doi.org/10.1016/0167-2231(93)90009-L.

Taylor, J.B. (1998). Monetary policy and the long boom. Review, Federal Reserve Bank St. Louis 3-12
https://ideas.repec.org/a/fip/fedlrv/y1998inovp3-12n6.html.

Taylor, J.B. (1999). The robustness and efficiency of monetary policy rules as guidelines for interest rate setting
by the European Central Bank. Journal of Monetary Economics, 43(3), 655-679 https://doi.org/10.1016/
S0304-3932(99)00008-2.

Taylor, J.B. (2000). Using monetary policy rules in emerging market economies. https://web.stanford.edu/~johntayl/
Onlinepaperscombinedbyyear/2001/Using_Monetary Policy_Rules_in_Emerging_Market Economies.pdf.

Taylor, J.B. (2001). The role of the exchange rate in monetary-policy rules. The American Economic Review,
91(2), 263-267 https://www.jstor.org/stable/2677771.

Ter asvirta, T. (1998). Modeling economic relationships with smooth transition regressions. In A. Ullah & D. E.
Giles (eds.), Handbook of applied economic statistics, Dekker, New York, 507-552 https://ideas.repec.org/
p/hhs/hastef/0131.html.

Van Dijk, D. (1999). Smooth transition models: Extensions and outlier robust inference. Ph.D. Dissertation,
Erasmus University Rotterdam. https://repub.eur.nl/pub/1856/fewdis20020501113139.pdf.

Vincent, O., & McMillan, D. (2021). Central banks’ response to inflation, output gap, and exchange rate in Nigeria and
South Africa. Cogent Business & Management, 8(1), 1-19 https://doi.org/10.1080/23311975.2021.1964689.

Woodford, M. (2001). Interest rate and prices. Princeton University Press. https://www.amazon.com/Interest-
Prices-Foundations-Theory-Monetary/dp/0691010498.

Zorriyeh Mohammad Ali, F., Nahidi Amirkhiz, M.R., Paytakhti Oskooe, S.A., & Ranjpour, R. (2022). Impact analysis
of macroeconomic shocks on monetary and fiscal policy variables in Iran with Taylor rule approach: BVAR method.
Journal of Development and Capital, 7(2), 21-48 https://jdc.uk.ac.ir/article_3299.html?lang=en [In Persian].


https://www.sid.ir/%20paper/395471/fa
https://www.sid.ir/%20paper/395471/fa
file:///C:/Users/admin/Downloads/10.1080/10168730500382121
https://ideas.repec.org/a/oup/jafrec/v13y2004i4p518-535.html
https://www.jstor.org/stable/3216965
https://doi.org/10.1016/j.enpol.2019.07.008
https://econpapers.repec.org/scripts/redir.pf?u=http%3A%2F%2Fwww.cbcg.me%2Frepec%2Fcbk%2Fjournl%2Fvol8no1-6.pdf;h=repec:cbk:journl:v:8:y:2019:i:1:p:111-132
https://jmbr.mbri.ac.ir/article-1-225-fa.html
https://doi.org/10.1016/0167-2231(93)90009-L
https://ideas.repec.org/a/fip/fedlrv/y1998inovp3-12n6.html
https://doi.org/10.1016/%20S0304-3932(99)00008-2
https://doi.org/10.1016/%20S0304-3932(99)00008-2
https://web.stanford.edu/~johntayl/%20Onlinepaperscombinedbyyear/2001/Using_Monetary_Policy_Rules_in_Emerging_Market_Economies.pdf
https://web.stanford.edu/~johntayl/%20Onlinepaperscombinedbyyear/2001/Using_Monetary_Policy_Rules_in_Emerging_Market_Economies.pdf
https://www.jstor.org/stable/2677771
https://ideas.repec.org/%20p/hhs/hastef/0131.html
https://ideas.repec.org/%20p/hhs/hastef/0131.html
https://repub.eur.nl/pub/1856/fewdis20020501113139.pdf
https://www.tandfonline.com/author/Vincent%2C+Olusegun
https://doi.org/10.1080/23311975.2021.1964689
https://www.amazon.com/Interest-Prices-Foundations-Theory-Monetary/dp/0691010498
https://www.amazon.com/Interest-Prices-Foundations-Theory-Monetary/dp/0691010498
https://jdc.uk.ac.ir/article_3299.html?lang=en

