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Objective: This research investigates the effect of oil revenue reduction on
macroeconomic variables in a non-linear way.

Method: The obvious feature of oil revenues is instability and sudden changes,
on the other hand, different impact mechanisms that cause asymmetric and non-
linear effects on economic variables. Therefore, in a non-linear way, we
investigated the effect of the reduction of oil revenues on three variables of
economic growth, exchange rate and index of consumer goods and services from
2003-2021 with the TVAR model.

Results: It has been estimated by choosing the growth rate of oil revenues as a
threshold variable in two regimes (-0/021). Instantaneous reaction functions
indicate that the effect of the growth rate of oil revenues on the economic growth
rate is different in two regimes and this effect is greater in the low regime than
in the upper regime. The effect of the growth rate of oil revenues on the variables
of the growth rate of the exchange rate and the growth rate of the index of
consumer goods and services is different in two high and low regimes. And the
effect of reducing the growth rate of oil revenues in the low regime on the growth
rate of the exchange rate is greater than the other two variables.

Conclusion: it is recommended that the government by increasing the share of
the foreign exchange income stabilization fund, when oil income increases, and
the central bank, by applying monetary and banking policies, take action against
more fluctuations in the exchange rate when oil income decreases.
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Introduction

The obvious feature of oil revenues is, on the one hand, instability and sudden changes, and
on the other hand, different impact mechanisms, which cause it to have asymmetric and non-
linear effects on economic variables. Therefore, in this research, we seek to investigate the non-
linear effect of the decrease in oil revenues on three variables, economic growth, nominal
exchange rate and consumer goods and services index, during the period of 2003-2021 using
the TVAR model.

Method

In this research, we will use the four variables, real oil revenues, real gross domestic product
without oil, exchange rate and index of consumer goods and services, in the form of time series
and seasonally. In threshold vector auto regression models, before estimating the model, in
order to avoid false regression and to ensure that the data is not artificial, all variables must be
stationary. Therefore, in order for the variables to be smooth and one-sided, we take the
logarithm of all the variables in the time series, then we check the significance of each variable
at the level using the generalized Dickey-Fuller test, and the results showed that none of the
variables are at the significance level. But by differentiating each of the variables, all of them
are significant at (0.05) level. Now we need to obtain the optimal interval of these variables to
estimate the model, which is obtained based on the criteria of Schwartz (SC), Hanan Quin
(HQ), the optimal interval of one, for the model. After specifying the model, and by choosing
the real oil income growth rate variable as the threshold variable, to find the optimal threshold
limit interval, the specified model is used for different estimated oil income intervals and the
best interval based on Akaike criteria (AIC and Schwartz (SC)), The optimal interval of zero
is obtained for the threshold variable. And the threshold value of the growth rate of oil revenues
with a zero break during two regimes is estimated as (-0.021). In the following, we will test the
linearity of the model against the non-linear threshold model using Hansen's (2002) non-linear
test. that the results of the self-payment test, the null hypothesis that the model is linear is
rejected against the threshold nonlinear hypothesis at the 0.05 level. Therefore, the nonlinearity
of the model is confirmed. Now, to estimate and estimate the coefficients, we define an index
for the growth rate of oil revenues, with the condition that the values are greater than the
threshold value of one and the values are smaller than or equal to the threshold value of zero.
And as a variable (ind) we add to the model and make the final estimate. The results of the
estimation of the coefficients show that the effect of the growth rate of oil revenues, the variable
rate, the economic growth rate, the growth rate of the exchange rate and the growth rate of the
consumer goods and services index is different in the upper and lower periods. Considering
that the VAR model is summarized in form, its coefficients are not capable of economic
interpretation. Therefore, we will use the generalized instantaneous reaction functions (GIRF)
in the analyzes to more closely examine the effect of oil income shocks for these three
variables. But for this purpose, first, the Hodrick-Prescott filter is used to extract the cyclic part
of the time series of oil revenues, in order to separate the shocks above and below the threshold,
by introducing two variables enegl (including the filtered data of oil revenues below the
threshold value) and epos1 (including filtered data of oil revenues greater than the threshold
value) and adding these two to the variables, we obtain the instantaneous response functions of
the variables in two separate regimes.

Results

The results of the instantaneous reaction functions indicate that the effect of the oil income
growth rate on the economic growth rate is different in the two regimes, and this effect is far
greater in the lower regime than in the upper regime. And the impact of the growth rate of oil
revenues on each of the variables of the growth rate of the exchange rate and the growth rate
of the consumer goods and services index is different in the two high and low regimes. The
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impact of the decrease in the growth rate of oil revenues in the low regime on the growth rate
of the exchange rate is greater than the other two variables.

Conclusions

Therefore, it is recommended that the government increases the share of the foreign
exchange income stabilization fund when oil income increases, and the central bank acts
against more fluctuations in the exchange rate when oil income decreases by applying monetary
and banking policies. Until maybe, we will witness a partial reduction of the harmful effects of
fluctuations in oil revenues on the country's economy.

Author Contributions
All authors contributed equally to the conceptualization of the article and writing of the
original and subsequent drafts.

Data Availability Statement
Not applicable.

Acknowledgements
The authors thank all participants in this study.

Ethical Considerations
The authors avoided data fabrication, falsification, plagiarism, and misconduct.

Funding
This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Conflict of Interest
The authors declare no conflict of interest.



A st I RY

e P u)/’
22 ¢ 2V TToR PRV 4 1) (P O Tt
L] L) iz

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

(TVAR) iy b (g3Lasil 098" (sl e s 25 sladaT s talS” st 2 31

Yo as ola )3 5 FN creo ygeu5 o Lt Wl
abdolahafshari88@gmail.com el . |l <)l 5 «lisios pole anlg ¢ oMl 3131 olEtils 3liasil 09,3 .)

mohammadi@atu.ac.ir :ablly .|yl 105 ( Sl doMe ol8uiily dlamdl suSuisly wlaidl 05,5 ¢ Jghume sdimw g Y
farhad.ghaffari@yahoo.com :asbbl, .|yl (ol 505 colisios pole dolg oMol 311 olKutils coluadl g3 ¥

oS> dlae Sl
290 bt ppoty |y (olaBl (M (b pite (5 (glasalyy S B Cunl ) il imgdy ium g dlie i £oi
03,08 gyt
. ; oz )l
o Cusl Dglite 3G (SlapundlSin 503 590 3 9 SUST Syl 5 (S 9o I (A5 Sladal> 5k (ST b9y VEYIVITY sl g b
2 s sladelyd JEals 3 das il Coygody 11 ) (eolaBl (slbpita pr s pué g osliel OBl b o0 sy VAN 16,55k sl

dl&al:.«:"' VAR d,{" lJ “‘A\_“‘ﬂﬂ O),.) Ub ‘) U.é)m C)ln..\&, Yl un&l.:s 9)’)] o} :‘S)Ln.:s‘ ..\.\3) )e.:Zn dw <9) VE¥/Y L)Y u:‘)-‘-:\-' é)b

0303 )8 p 239 TVAR e ginng cbasy slamd o

T sl 03 391y 1 (glys (-+YY) S a3 99 )3 il puite Slgicdy 285 claial ) Ay &5 lsesl b lndzily
153l (slmodly
(B sl
(TVAR) 55« 3lail 15,
Dl g —Syd90 yilid

2 A ol g 039 oglise a3 9 5 eolaiBl Ady £33 1 (5 (Slasel > 1) 5 S &S w0 it (T STy @l

WY jadls a3y &5 5 5)) 55 A8y €55 Slysite 1 (15 (slosaly> 1) &30 B g ol Y 25 51 ds oy )

5 &5 A8, €5 5t Ol widy 2 (s sadlyd 3 5 Rl i g glite ol 9 VU a5 99 50 (Bae Slosi

Gl K93 yusiio 93 3 yud

Sl g 55 (slasel ) (I3l P (5] (slasel ) o oo ot ST b > 22,5 0 Aoy 105y Ao JEL usdib
gled pll (35 clanel s (288 loj )3 551 55 i Sllogi 31 (Sl g oy Sl Jlasl b 55 5550 €22, O11, Q43.

dalxo (TVAR) by b (oobaidl oM (ol piio pr (585 sloselyd jalS Jos e 31 (VEeF) olayd ¢ o,lie 5 jgeu c(stomo fallie ¢ gLl ealizuol
https://doi.org/10.22103/jdc.2024.24167.1507 N¥=V (V)¢ ctslopew g dunss?

oS sl s oSl 1,8k
i i ©



mailto:abdolahafshari88@gmail.com
mailto:mohammadi@atu.ac.ir
mailto:farhad.ghaffari@yahoo.com
https://doi.org/10.22103/jdc.2024.24167.1507
https://uk.ac.ir/
https://creativecommons.org/licenses/by-nc/4.0/

(TVAR) cila; b golassl (M5 slo e p (5 sloaelys Ltals as e 31/Y

40dde —\

Ol gl sl ys 6ol slaauwwT Esl S SeS s g es patwly 28 Ty 4 Sdda Ol )l sl
Gl el 22 T s Al L a5l e s C euiS jole sla ) siS Ty S s,k o g .»qu.a
Tt il el Ty 2530l 5 s T il 4 e 2 aeT s 3yl 315 5 oo (e (slal el
Ol Sty g (ol )b S L sas 28 ke T)s [2alS b mman A dal s Sl as 5 )l
Slrosls ulal 5 558 o0 CIgs a3 g (6 S 4 pmin 5 b ood EalS 28 gladaT s fals bl T
s e 3 do 3 80 Lo e jsbas 5 Slyslo ladaTjs IS 51 des 1380 35 (655 0 UL VLo ol S izie
Coluss HbT op 2T b 5 (WWAF (55 0 eSSL b)) das o K5 a8 gladeT ) 1) sl (slaazs 5 4o
a\.uia@)éaéuﬁfggﬁjpwﬁmv;;bwdbgg@zﬁjz..%lj\f-mu,;wg,uj
S gladeT 53 5 S e 5 oo (S 43 3T Cow s 0S5l (gla ) 4587 3 g3 dr s B odiEsl el
(53 oben b ) ool OIS (sla ey (2 sladkeT s Sble s 03 I8 1 4 e 5l ol ol 5,88
S ST s 4 CIgs 4y Sy by i8S ol (Wl o 5SS As)s 5 50 F 5 epos (Sudi A
oS ol Jgl S e L) O iS5l (slay a8 slassl s Soslize s bl (25 95 Y pome i slasaT 55 ol
Iy eodae b e g Slabawly cglasle o AV B W3l oo 5361, 5 S e ‘_gLAJ}.iScj)‘J::U d\‘plc;»()lj;om_
5 ol ol el 8l 5 eals ST 1y Sss sl Sl g 5 BB e Ypane 4l s 5 Ayl 5
(A NF e OLn 5 ) gdems) Loy 0 LS4 Ol Sl jas

salS sl gladle b s AUl axsy 53 ST Y 5 6550 caall sbj e Jdsa
w3 g 8 S Lol OlaysiS ade 1 Slag o 5 (b Dbl Sl Jools e gladS 5 1 2 glankeT )
(S o Jlo peal o Il s B gins 31 jti a3 g0 (6 S el (8 g3 Camlodd bl cpl (b 3 S gs s
S5 oo 5T olasl 43 U g 4 e Gl G b 5l 5 ol s bty 25 SladaT )3 O o Ailen 3 5 ol &S
Spds o S o I s Jo Canlow JUIS 51 S 0S5l (slay 5587 slamsl js i el )y saeS 5 51 yls

.c,,,,ldza@mfrzo,u:(,ue@\c,bwMﬁsusﬁjdﬁéu,ﬂ,n)w,sgw;lé
@1)Cﬂ§bécbu:@l§%}»QM4{6;&6iu‘ghd§ﬁ4§)}EwM:wow;)y@\);ks@éu@\i!ﬂ
W5 sl BB 511 e sladS o oIl 4 Cute S s £ By (g 25 0 M5 Rl 5 saladdl
@olasl Wiy 5 M5 5 oS s i o o ey il 31 Ol 31516 mi w5 G ,lay 5 5 Jlazil
OFM G sl 5 olal) Sl ol o5 Gl 53l Eoly iy 5 acils

Sy g okiplonil G313 I8 ¢ as oy oy OIS slal (sla e o aT s glacS ps 3T ae s
5 T3 1l ot 2SIy p a0 ls daad g cpl 5o ML Cledd plosil oS Slads s 8
(TVAR) slstT VAR L;}iil Losles 2o el s b 5 YL r.ij) 9353000 pl 53 3Ll OWS (gla Lixze 5
WY Cad e la iy £ a1 F 5 (Bl s sladeT ys Ld Er sl pize Sl L;q\y&&vw'\;ﬁ.

Sl 6w Doy gty haas (Glaosls LAWAV-VFAR. Slej o3 b e ol s Lalib Al 5 5 b juae Slods



A\TANEA A1 u::/phé o)jﬁ/ﬂbfajdm’sd:’u

23035 33 (s p 3050 0333 (b 5 SladaT s alS o8l OT G ool 4 3 10 1387 oal 5 oslinal
a e g b ol b SIS Aal s o) 5 5 s 5ol 5y i ssbasl b ¢ 5 sla ke (Falise 1 ol 5 VL
cgalaml Wiy alax 51 OMS” (gla e 25 (caiS 58 Sl S 05 ot 8 e gl ¢ o a0 Sldlas 55 4SS
41 40358 onlin (ol gl (025 sl )3 8T st 05 803 5 Sl 3003 S s s A s 50 E S
L;u.uTﬁ.\,:,stgualpdu.,m@;\,@.ﬂ,;@udugﬂjfﬁ,;u;,,p&}xad.uaﬁ_w&
i gl el S Dy~ 5358 S Sl e 02313 o0 Wl lie 5557 5 4 QST ke Ol e 5
o 4y 5 kT lie s> 1 5ol 5 VL (e 5 SSE S a5 sladaTys Ad) 55 Gl s sl
FP s A esalasl Mj'cjjﬁazéj‘_;uyu-\'ﬁﬂlf;\;&éawjﬁ@,@.?crij)pdb):u(GIRF)osjjT
.C,slsﬁmja\}ﬁ-r)j:'cj;jj)\

QW}&\JJ.;V:MP“&C\?J4;._.»)'@\):Ecjb'-j&b&ﬁdQL_.;_;\J{L;)}JA@‘\JLEAP:U&;Q):
($losls oL 5 S5y e (b me Jolb oS Guiond (i by cp g i 53 s ol Bt (5 a0 Sla
T el it o s b dal g wstls bl 35T Slaslle 5 (Bme s e sie gy g (Bme csoleT
Slaslgiiny € 5 (S ams ety S 53 5 Celods sy Sl 20 5 dbe 35T 5 5 e Sl e
Dy el sulw
G Al =Y
T 03 eldplasil o 2 Olalllas )Y

Bsen S 5355 S 3l o3kl L 0l 3Ll p i g (SaeS 58 H1 gy p 4 (T4 A) 8 e 5 OSTIS 3
CJJS'CJSU:.;"\)AH{J?DL«C,.i?g:.a.:.;dé.:.e_gg;;.«Lgbsdf}.i,JA:S»QLﬁaMTC,w:A{@U.J:&bﬂ.VAR‘_gJIAJ.g
sl s A 5 iy 5 O S e (S 0 o (6 68 ol &S5 5 Sl 0

Oladl 33 sLamdl OMS” (sl ke p b ad slaS 55 1 VAR e 3 eslizal b o(¥+ ) Y0l 5 5Vl §
Olle g s \)Wa%@%ésw\ &S - @L"J sl B gy 350 VARV Sy ya )
Wl e OT St D15 (6 Sty ysboay S Sl 2l it 1 5 das oo ol 3 ey (5Ll

Cds oS )3l (glay 58 55 ONS slasdl S 5l Ol sear 2b GG sdkun DU )y 55 (YVF) Talazel
Sl Ol gea 2t Glag sdn O das o OLES @L:S 2kl slaesls L;_,iil)" oslazul LY+ e QYA 0,95 b
b dal Sl 5500 F 5 ess moli oy 5 S 4 oSS G b 51O sl

3515 5 o0 s 0 iS 55l (gla) 5587 53 (3Ll Wiy 5 Ll oo (SES b ey (YY) T (ke
Slaslaml ; Cd b laS ps Sl S das e 0Lt mls LS e e3lizul (TVAR) kT VAR <SS!
S dalsd b e 3505 St 3laml Curdy ummen 5 LSS 1i Lol Cleay 50 Ao b i oS p3lo

ST n Ty S el SladS 5l 4 A 5 0Ll el

I, Farzanegan and Markwardt 3. Etemad
2, Gronwald 4, Ahmadi and Manera



(TVAR) céla; b golassl (NS (slo o p (5 sladelye Stals as 2 51/

S P 535S 33 o e 5 olamil iy 25 gladeT 53 o lazel HUT (gladlie 53 (Yo YY) "0, 5 5l S S
SaeS ph 48 5ls OLis gl izt 5 VAAV-Y IV Sl 055 (b s 2 NARDL 5 s ARDL i eslizal U
Wl azils (g3laml iy 5 (g loline 5 oglize BT (s sladeT ys e 5 Cote

0533 (b 153 g Ol Sl (sal g lalad 5 A 5y b e oS 5 S (YY) 00 5 T s
Ca;gugw:;df,z.m@omwmﬁw\.gﬁ@ﬁgwuL;\ﬁVAR@ﬂfﬁ};d}ﬁumn—m;
) 3 0S8 e asli 55 (gheo ;3 /N0 il Bl 5 (sdp 5 Y ol el a mie 5 Sl (63 smn Ol o 3Lzl
Db oo O yly o5l g e Y Rl Bl g Sl 51 )y e s f

w0 s 53 e (3laBl NS ol e b b (laiS gi 3T Ol e S gy 5o (YY) T L
S 0 oS ol 0T 51 (Sl gl ol a5 3 (VAR g 855 5 (681 Sl oslizal L Y+ 1A 1440 0555 b
350 6o F5 O Sl el bichmte alasl 0N la ke g5 BB ba S S
._s)l.lf@ ,_J;U dalsls
0958 s 5o eddplasil g 20 Olafllas —Y-Y

L ATYA-VRAS oy 55 55 (galasl Li ) 5 a6 glaceT s Ol ot o abaly oy 55 (VWA o)l 5 1T 4
‘_QLQ-LAT)JMJQ&JW‘MJ&SUa.ilg:v.ij)).}ml{'@)@wa‘A{Q‘x‘)éTARduﬁ.'&d-Lﬁj\a}uh‘
)\.\ia&\j\)M)JYV)‘.,\.&AMSLL.«:T.\:-,@‘.AQ\j&a\{Ls‘.‘.SLglAVLAT)JM);.)Baﬁ\\{)@\y@ﬁjjj\%cLs'.‘.fu'
S galaml ddy p mde 1 28 gladaT s iy el do- ol 51 5L Wsls OLES 5 s gad 35T 5 il

Gl ol cgldanly GV Silsyly 5 o gladeT s JialS 56 ) 4 COTAY) Col Sl 5 Slas
53 o 13 3T Lo 1y ledanly YIS Slsly 551 # 5 U 1 2 glaaT ) o Lisls OLES (sl 3Ll
sl glabanl s YIS 05 5 05 i sladeT s [2alS 31005 )y p o T O g 5 oay Sl oslizal b

3Ll db) g0 F 5 S e S 5 0l Sl ST gy p 4 llas (b ((VFAY) O 5 (5o
L;wf,: &S slsolis @L:J lazsls &;a;-j:.p VAR Jde ¢S 4 YFYA-YYaY cJ“‘"’ wesls jleslazal L Ol 4l
SlaeS i b o 55 5o 5 Lsls ol s YU 55 093 5o ool Loy 5o, 5 0 oLl ST hls (ki Lad
Do ol 3 4 S (oolaBl i) RalS L e i

Sl il 0l slasloby o gladeT s b 8 Ol a gldlie b (1¥49) 0, 5 Olwle
Sl b W g a i gladeT ys S s o OLES baasly Llazss s (glailenT Q}:mjf) Jdue L AFAY-IYOF
sy olaxl ol Lasli pglakaT 5 s o 30

o iS5l 5 oS yolo (sla 5587 (g5laml NS (o pikte p Ci Caad €5 4 I 3TV FAA) OLISKen 5 (g
S5 V5 S 0T 51 (S gl izl 5 VAVA-Y 10 o555 b Global VAR il : Sler sbasil s &
L5 g5 Lol 5 S 0 dd SN 5103 0 5 iy 40 s (C oS 3l glay 5387 (adly s el b 5

Sl 5 eils 6 YL A 5 a3 e T i oS sl (slay 558 505 8 OT (sl el Soslize (T i

I, Kriskkumar 3 Bamaiyi
2. Tausif



O/ VE-F Y u::/phé o)jﬁ/ﬂbfajdm’sd:’u

SlassiS 53 Sk ad IB 4 psg ST GKs G 1 Sl S s LAl g Sk
Al 035 ) 538 cl 551 Slag i ST Sl A bl e o el 03 e g b b oD 0S5l

O slabl (gls e Ul 55 5 Lo o o e s Slebll 4 gl s (I¥9) oL, 5 sld> 4 5laS
Lsls Ol szt o s il s 6kl cnSls Blod L VAR MAX (6 K1 31 o3lizal LAYV -V ¥450 55 L
Rl 5 35le gn Fa | plan 51505 5055k el m am a0 o et la b S T s S, Ole g pa &S
D ahn SN S ORI el 5350 s 5 Sl [RalS 4 e agy o 5L00

OIS Gls e 5 U o p b e s Sluabll claeS i 31 aagh 55 «(VF0)) OLKes 5 4T =
op 350 T YN Slej o5 53 PVAR (o &1 51 eslizul b s oS p3los e (lay 538 55 (gLl
SR, Sdgs ol SU o s u_f.;,m (= e aw 315 0L ST ST G‘}; S el el Lslsyl
e 9 e RS g e 28 T3 oS sd w py 5 S g 5 3Ll by # 5 g ools e ey 2 LSS
A e Ol e STl

w:,@u;_s\u,jj,lsa:btjrw;)q;c,..;L;Lmi,;o)uuu,uTwM‘(WW)ob&@,@a
Q\ﬁ@wéuwgsmdougu (EGARCH il 1 oSl uil 4 gude Ciiie (Sl ) 43S 5o
S oS3l 5 oS 3l slaypiS 05 S 55 a5 L el SSS s 4 S p 5 solal L, ST
St 5 e (550 5l R 5 b a3 oo 0L U 831 55T 2 5 a0 g0 5T 1 ol ol oo el 05liel
315 ki 0S5 5l 5 (sla ) 5587 ) 5 5 gLl Sy p e 56 5 koS ol slay 5287 o5 3 olaslul, p
A{TVAR‘_g}iH)'\ a:&h\l{uéﬁé)j-"yl{)b)oﬁrl?d‘ J-a b as ) a\)zs\fcjl&)&b Slalllas & a5 L g
WS el AYANIFAR a5 o3l )3 (ool OIS (sle e (25 T )3 2alS o 8 3 )
G (5 gl =Y

2 Olpt slasl cosls ol st |y ams g 5 Jsbs el ud g 50 oYL & st ey S Sl )l
33 ealaBl 5 Sy 5 sy S Jelss 51 LSS Olgea b sbdaTys das o OLiS cpl &S Gl oily b slasil 4l
8 GBS gb Jl )y o IS 0 Ol g sl 1y (enladl (gl e 1ol sluas ¢ 2 SlacS 52 5 Conl O
OF Y OLSes 5 Slouad) Wb oo Coenl (s 0iS sl 528 &K Olgea Ol galasl gls ize
.\gj:,'\@.iséum@;wj;)b)ﬂ&b oAb A5 5o 1) g o Al (Sleds l day 28 sbaeT s
Y @L&&-Lﬂjéw (Soslas Q\.,L:J)Srg,«j@‘ 035 YW Jle 5 Ao j3 YY/A sgd 3 ( S Is 2l
©olasl sla tde Cled ol i sladaTys a5 =0T 5 uoman (ol 0355 ez 3 VI 51470 VV/A 550> )5
QQT&,;}l.a.uT).sOi\&\p\l{a\ﬁtﬁ.w”ﬂ);‘SJLA:;\@}JQM;owﬁsumT);ﬂ\p\)agf
o) STy (o sladeT s ite oS 4 0l 53 s Cob 3l Ll sl o il il 3l Col 4o
ql’&wL;lAMJQdéwrdﬁj}ﬁ%}ﬁjﬂ‘d‘gbﬁuﬁ@}ﬁdrf)ﬂ&)%bdj}jakd&\{d).}
QY YN ( sdl y Sldl) 548 oo 5 558 5s sl



(TVAR) cila, b golasl oM sla ey (5 slovaelys tals” as e 31 /8

Glay a8 olasl Wiy el s i e S BT Wsls olis glandlas 53 ((VFAY) OISy oY e
Ol 1 ol s oS Sl lay 5287 ol (galiaml iy zall s 0T e s &S BT I i Cis oS ol
3 r5m b8 Sl e 5 e SLaalSS 4 S ps i pa STy 6 s s lems gy S 0 Cad
ol yo il g il b 28 5 pleaes laes ol j3l salal S 5 ey ja S RalST L i
s slaay ja (EalS Eel ol slaay a5l (6 i i 6 BUEES o (i SIS s (’K““ 5 Sl
5 5 gh S e Sl 5 4y o (93l L) S dd IS ol S5 2l i ] 5 555 oa g
5 b L i 28 S Cute BT (Lol gladaT ys Codo (g1 (g3lamsl 3 g o b 5 2 ot Sbilu g b Ll
;L,a«.;lﬁu;,sséum);L;La_sf,.:w\;\f;lﬁ‘_;wmf.(h-v‘o\)&@j’@gﬁ),\ﬁdgﬁﬂguj,mp
gl ot 5 IS4 015 o alslin alaily 5 Lo cad o JUIS a1 01 e 1 i oS psbo gl 5287
©olasdl Lby 28 S 4l 31-)-F

tolo s 3 5008 (55Ul iy oS 3 ges Jale o o Likiins gz gy 5" o) Ao 31 ol S sl xS Ol
Sl 3L 2550 e o I (phde S 53 ST Olpr 1y 5 50aST ol Ll 5 (or b e I Juol slasaT s 5 o
a5 el LQLAJATJAE'MLAJ}SJJSLM\&:LGUA}‘ ol 6550 slataT s 4 4l s s3lal A
ey lo o Ol jao 31 ol Jotls W g5l Silayly 5 Jstls a5 31 SCiae ST a0 5 S o )Wl Ol e 1y 58 5 i
5o Ll amale 53 SU 5 Sl (65,5 Soles ¢85 850 (6551 sl ol cslarle ju sV 87 (g5 5 sl
5 Slaauly LY Silsyly il el ot S el ys oS 58 Ol sl ahan 3l S oliS 3l (sla )5S
Sl g Al i A 5 O o Lo se il ol 5 358 g0 6 e JSKiS |y Olay 5587 il g ke 4T (gl e
J>'l:4.3)')\Lg.a})ju:..alfjj)lc,*:éu:..il;,é\C,.cl.:dzéj‘sh.xﬂ-li)sdé;a‘_gudfﬁjiiséyj\.n;da4«5}9
L3y 5335 oo S5 53 1ol GV ol 5508 5 (glabanly GV Cad 21530 sl ol ol 533 8 o 558
Sad o ookl diy alS Cel Culg 5o g4 o el Co sy Camdi |y Oloy 5iS j5 saio Sl g

mu@ﬁdauﬁtm),gT;,gﬁcu;\yuhT,g,\;fda)u\“‘duw”gf,ﬁ4;&:41,14;
Slabauly YIS Sl iy il 58l (galal glacslo 55 55 Sl gs ‘5)\f4.1ujw}6:5.§‘5l.a.u'b: sl L g Sl
e s SadaT s bl dal s (ealasl A 1y ke Sl Sl e i a5 5SS 30550
Sl s adse a5l el ol 5 ok (hale p (YIS 5 4t gl 5l g0 Dls s el (61 5558 55 sl Sl il
S b i 5 oo aS 5 (Lol U ,b 55 035 8 0 5538 53 Lol &0 i 5 s (65108 e
;yduwuml.{)qﬂ:d&@s\},ﬂ,;ums@ﬁaSxﬁ@ml,uwwwcu},u)b@ﬂs
el Slay 35S slasl 3 &S b gladeT s g, Ol s Ok I S o 4d o S1pl OB AiS (5 ume il
Iy dole B VY Wy oolasl a4 i GladaTys 5,55 Sl Glila (6)lew $US 0 55 28 sladeT )5 4
ol 335 8 o aiad 2131 0T s 5 slasdl ol B b idw 0 o slaaglo o JUEl o s 5 03 305 g S5
P L e ool 5850y 2l Sl OT by o SCin 6l axils o 5315 o) 355 ) ool San Sl 3

!, Bushini 3. Rostow
2. Louis 4 Rosenstein



YIV\E-F Y u::/phé o)jﬁ/ﬂbfajdm’sd:’u

Sl Gy bs a8 e slaml js oty glac s b 28 5 s amng il Eel o b gladeT s b
OT oS Jaals” 5 slassl s d)}wﬁ‘}\j Py e Sl alS Esl ars g 4 g8 slada] s
03585 Cu e Ol Oy goty Sl b5 gladaT s 5 b LIl i gladeT s BT, g pl 45 . dd dal s
s el i galasl dsy p OT e Ol I
j)‘ tjﬁg’.&.\ﬂ): ‘5‘.&6‘,& O‘j‘—*—r
PRSI Jge s slasl &S5 51 09 m 5 095 SCwd casla ol LOYM (o505 5 15T g0) dalosil o 0T
Wiy s M5 epss i der e Glaas e ple p oolime JBTLI S o (Joles olie 51 0T Ol ol 5 SU o
&AK}GLAJ}:{ C..UEJ Q&l{&&;&hdﬁ-{)b&iip‘t&)l}ﬁ .EJ_\J;I}“JQL.A lda.a“) J)}.A‘)J ;)\fuél{ ‘_g:Lp:ﬁl
a.us;,\,Lgu)jzsj\ou,év,ﬁ@;”@&\plp.%@;%b%@@1,;fta|4§s>>f@j)\~cjs
L o.\;{).\lﬁa le.h)}.&{ L O yds &‘Jﬁ\ W e Aol S g wlidLE.u\ B o»\i.{).\u le.b)j.&f PONGIYY
S s J gy 251 Sl e aedes (§551 b slaidu 6 ph By Jg S5l Rl ar B S s
LYK s 2S5 b 5l i e 6K o sl Sl (SKas Sl 0 fol> 25 (VL T )3 aom s
i AR5 50 el sl it e b b e 53 1358 A 5 USG5 Sl e 5 (slalanl g
J}&@ LSU.J!Q:.- Lg\.a)bla); L‘:‘"ﬂ‘ Q)\:J JJB Lglk‘ytsgﬂd.lg:,au) U';‘..‘Jﬁ‘ =50 d‘)ov\.j: st-\: d}l
el s 4 Ssa Ol sbasl 108 o 31 Jotls VIS cud 5 Jstls 5k o3 Sls,ls Sleas 5 VI
Gl s doys Fr b ge jsba 5 Slhsle gkl s IS 51 doys 4 gjbju\uizquu;ébm
Sl s ab by Ys 4l a 5L (011 65 e KL sla,lT) .\AJ@J:QJ:J«NL# Slars gy yo 1y S
VL 3 a8 Hbolen a2 gladeT s Siol 555 58 o oslitul Sl yls 5L 5550 50 el gl 1 03,8 ol 3 I gs
C-)‘,Smgb)rﬁﬁémé)wmjm.,b\j@@mghvubsmmbja&f)sugb)jafjs.uo)wqu
).54?;:;'.;).3}4;‘.:!% u,i.hl{)j.is).} Jﬁ}ﬁj)\ g)lj:a cksii:&uuu.\')."fbﬁls&)y).ﬁ)-LA\?J\:{JLAI.;\)JJ;)}
Rl sl oS 2 sladkeT s 2l ST 5l oo 2l el 501 3l Sl o 2S5l 4,0 L
@LL;LAJATJJJflLo\.in:gq.sc:\;j)l'stui\ibé\ajb,—U:yisoo;b‘cwt;L;J'ff&p,la.ch)ljlgj)lshéw
oI g Sl s sy 550,050 slolis 39S @ 3 Aalis 536 65 e ESSL bl EalS iy
3Jﬁ@)}i{)bdbw‘MJU:JKC;{‘L@J)J}-Q}:U&K@\{}MJ@)‘}J;EC,’J‘)C_')‘J)‘})-CS@
.s\;ﬂjﬁw)ﬁ)&:bu“;,y\)&}.by@ﬁL;LAAAT)AJAKmbT»
r)jﬂéé}AAT))‘shg‘f!ﬂ&’J‘;‘—r—r

= IS A0 A g e Rl s sed G a5 L sba blad e ses w131 015 s 1y 005
O koo (Y ¢ glS) Ll JLSitst ¢ o 55 le alse b 5 (5130l py 55 el (sl ja Gl 1L S leel 5



(TVAR) cila; b golassl (DS (slo puitio p (85 slaaelye Ltals as 2 S1/A

Cod il Bl et A1 3 S5 1 )5 ¢Sk 5 S 5 bCad o g el sl 5 et SRIBH) e 5 (e b
Ales S a8

5 SaaT s ge il (So o oS p3lo gla 528 5os Jie Ol pt Ci Slpslo I ol daT s
Gl oy ol e (oSl 5 ol s STau e s a8 gladeTys 1 bl s gd e s
S 3 g3kl Gl dled Al 4 )3 5zl b Jels 0B S 5 2, 0l el 0T SIS s pd
OFAF O 5 b)) 35,5 oo slamsl s s Lil 3l Co g ol 5ol A

5y iap 51 305k 53 (655 e ESL Lo g as g el gl 2B GladeT s 31 ddw pl pesdle
oo Fg b 4 515 53 CE B3 5l el (5l ladeT s Sl pidu &S opl 4 a5 L5 g e s JUs 4
o dys 3 okd S al GRIB Coge 8 AS e s g s 5l D SRl e el S e eSSl
.:,;@w::,9@,JJIJ;uﬁ\);t,&uﬁglﬁsﬁ@puz&oual)w@da_w;uﬁl);ﬁm

S oplaam gl gals dals 15l Sl VT Cud 5 Olg 53 W5 au b Cead il ¢ pens
45 S LT 5Ll 5 i 3 jeza 5 ad sl 519 5 (Slalanly (GLAVIS sdas 0S5 )l (ks 0 iS j3leo (sla ) 58”55
i Sl Send p SOME ST 4538 5 s eSSl Sl Sl 5 035 S S5 Cand Sl 2l
EF 3o 4 105 e e (YIS 5 sl sl ge e gla Jol 21531 51 Slezr oo 58 0ol 555 b ol ol
338 o5 el 5 by WL 1,0 50

SN sk ol 03 o8 F 550 Fpessladl iy 28 g T s ()18 31 sl dUlsTs Y Cllae 4 4 5L
13,5 el eolinal R s onl 03 15 e sler

«(GDP) & Oy 8l Jls 2l a5 )

(Llodds oo K 0T glacas Lo ls alaw gt 457 (5,5 i sladaTys 51 a8 «(Odl) dly 25 glaeT 53 .Y

tT oo e

ER) (ol 551 55 ¥

ACPD) b pr Slods § WY o la F

s Dot dda (S idu 3 walsl 53 s 8 Ol (e sgde Blodd I banl s Jie 55T Sl 4 e 5 L
Al dal g sy ,T
G Sy, -F

Ol il Doy 53 (ot el 55 a5 508 on g lae Dol slal po (e b 5 e bun o sl
s 5348 S50 53 AS 0 S 35 Sidedi e Camis (26 by S5 b3 g5 Doy Hlie I puize
.JﬁMifQ}wQM@)\MWQ&M@ﬂ%ﬁéuﬁj)).scdbsﬁb

Sl J o me 53 4 (6 ,k5 glade 53 5 2 50 Sla o 8 5l (ol (o 25 Slien Ol siews 0155 o |, WLTVAR
L Kawls ) W15 oo ol ol 5 gl o b3 adsl Sladit ;5 WIVAR iy o b o587 657 ¢liean ailenT

(Q,L:wj)},gdusﬁJJM{)wch&g(gwsuoLe&uJ,aJ;w)o)wf.u;\..u,;{\)ﬁ;ﬂ



UNVFE Y u::/phé o)jﬁ/ﬂbfajdm’sd:’u

ba st o8 sl (6l adsl Loyl ol by 358 0055 ek Lol ab gy o 05750 657 AUl Gl il (o0 (G50 03 e
Ll (g IS

(bt adde N 5§ b Sl i Sl 358 0 3505 ¢S 58 oS Slej o alasl LT &Kol 5550 o
1 ol 45 31 Sl a3y 5la SKieals b ads) Lasl 55 55 LaS o Kaali 5Ll 4y ot ) on s Ll
shazl o Gl 55 o gllasl S 5 (e Ol e 1353 0 3,15 Sl o8 OT 5 slasdl & A8 2 (o 5
YN o) sl a2ils (6 o e Dl 3 Sl 5 o Sl b

ol SVl 1 st 8 0 e i s 55 8T ol (610 T VAR Jute bl aalllan 55 o3lisel 55 50 ot
P adgl Lo 55 WTVAR 554 03] (aadei OLS Law g Wil g5 0 4y 3 S o (s5ledde ) s s 8 oS
o s o 55 (35 S 05 4 s BT i b g 1) s b 2 gladaT s 5 sd e
230 A 812 VAR (o 15 5 355 00 i o (8l it 1 paieda jpalie ol ) e b5 oo o oo
Ll ol

.;,&@wl;c_,,ij:ﬂja)yq@ij),;TVARd.udb-

_ { ¢(1) +(D(1)(L)Yt—l + 851) if q, <y ()
tT)42) () @
¢7+d7 L)y, +e” if g >y

gwljjl'cj‘@o),ggé\}&bﬂuug;;tﬁ:@m\;o))gv_{&syt‘_;uﬁ;u)bﬁl?.;_:l,;
Ll 2l 2t gladaTys 5 B eae Slads 5 WY 25 ls

el o235 § 5 0AS0LET 5 ol YX) Sl L3 p ¢SSO 51=1,2 Ll Gl Sldie Y 5 aibin e el 53
R OLEP LIy Jde laais g sliws 5 Conl by 3 Shee &5 ¢ (L) = ¢! + @12 +o VL (Glabes L 53

v =[0" + 0"y +..+ ¢y, +eM(q, <=7) +[0® + ¢y, +..+ 0y, + &7 1(q, >7) ()

Bl 0T Gl 1y o sde Sy goipl b 55 5 &S5 sde (il kT Jlide 51 ziw 1(q) &5 Syse 5 3
TlAmel oo ) 53 8 i dal gl el b 55 SIS 4 JT Jedll oS8l 5 cdule e 1 iy oS o0
D g g0 0305 C:..py" L@;T
$16kuT VAR gladus 5o ST Jonll S 15 Al —\-F

250 A 4 ely LSS b 4 Lo Jadll 1S 0T 3 &8 ool ol sl VAR (6 831 sla S35 51 (SO
bols S = ibyls Sl si=1p D0 4 oS pi Jlast (V) dsles b TVAR Jue 53 &S (g 5ba .l
G 4 gl (o o o el S il s o8 5 3505 (Ko s 105 4 el 538 oS EO
sl e 4 5 3505 (S &S 58 i35 1 g lress & (e Sy ey 5355 g0l 5 ek Ll OS50
ol g lsaiby alie 3l b 305, e ¢SO VAR Jds 55 O s2) Sl el s 305 1530953 sla ke 2508
Sy 53 pomen 5SS 5d g s Ol 53 15053 slapite e ¢ s Gl SN O s ol by (ol L i
b 8 i 5s ST Sy pl g amlonn 534S Sl 3V I 6l f 0 sy 575 (6518 21 015 3 0T 51 )3

.J}«w

' Schmidt



(TVAR) céla; b solaidl (M slo yuiio p (5 slovalpd s2als as e /Y

35 el 2 0ol (VA89) T 5 5y 5 Oy 0057 Lo 5 0kl iy o Bl e Jonll oS il 5 Sl ) 50 Lo
dsloen BB 25 Sy ot 355 00 3505 ol ke a tH] 0,53 53 & ol ST 4 el S sy nl )

)

8ris =B Q7 Vi =al”) —E(y,. ") (F)
)C..w\rr.ijjjshﬁﬁnj\saéjjgjbxauﬁéu)!:ﬁj!Lg\wwaj}.pgf@leb Qir)(_{l’):‘f
Py st BN gy Dok
Q = [(Weroa W) W, =(YiseosYipu) 3 )
QO 13 55 a5 kmea T 554 ble 465 S Ol 5 Q) e Sl Sl 2 la o Q0 0355TCmsa (s 1
3 o 31! - WJde opl ys Cbls 4 g b (Sl eyl )l 3 V'ij) 534S Slaalie slaws To) 3,05 1) Texp skl
Azed 550 ES 35 4 s Gl 0 g )3 LadS 55 Cadle
oS o3l 5 020 S s S el e TVAR Jie o smsler 3 ST ol B 5 03,557 Cwdas 61
oS oo 2Bl Qs Sl ST 55 53 adsl 4k )
sl Dsemds 2oy bl bl el Bl L TVAR Jus o35 massd glas e Y
oS o Sl ol 1y glacS s
05938 Sl plyedd O ul g gl QM)TVARJ.M%\,.A«V%J;QB&'\SQ)\MJL»\,:.\‘
Wl E(s Q) Olos 0593 cpl (s 5 45 408 (o0 (s S
Glime ol sl 93 Glins Ol omil 60 ol s3> Sy g 0 s 053 53] o (512 )Yl o 65735 (g Jldie F
Oloa dlo o gl a8 (S 0 G QOB K L e Al Wl 53 s ¥
ol B(yirs|QO,vj 111 P=2,)
AT or st Brjis 5 03 505 vf 2L ST el 0le 0
.‘.:56.)!,{:)\{\m S 4 OB Y d> e 8
.(mn@ou.;Trgbu,\;g;u,a)m;s@,\;:u)\‘.J_;U,;%\‘Suu(aw@jwu\ Ao o e V
@g,;agwu:;sbcb:omwf@\4,,;;;.(.1;5@wwl,(Tpr))ﬁgwf,lmoﬁpA
.@\(ljﬁ'c.nqc.m;)l)dfﬁq
Wa it 5 5 Jobe g s —Y-F
S e g deT )5 gaeS 5 1wy » Cg TVAR (gl6lwT VAR os o Jue ¢S5 51 st ol 5o be
sslitul b 55 st 8 g:,JG).sjo..\.i(slqr_?l Sal B s Oy soa aia opl 5o ,J;V.:.M}s oslazal (gl WS
234 ol tags ple b sl aalllan Sl s ool 28 s b e sla KI5 TAR Jote
Sles o3l (b w3 53 03 o Slae T diy 55 kT o 03)5T sy 053l TVAR S 51 G

335515 e cpl e Gk T s Wby & 5 e (55, S s =Ky 9n 2kl o3l L ozl 5 ((1FAY-1Y49)

!, Generalized responses 2. Koop, Pesaran and Potter



\RIALE &/‘oﬁé a),algh,u,m,s Al.zu

SN A esalal iy ke a2 SaaTps iy & 5 31 5685 Sl 2 1 G ol 515 61 e 05
staal FBETVAR SloseTwsty ol ;8 4 |z ¢0nled 030izul (GIRF) 4l pass Jorll oSo w55 5l eps 55 ¢ 5 5
Jodl oSe wl5 sblze Kol ased oslinal 538> (s S Blpness Jooll 1S ml5 S AL 5 e
503> Sla iin S 58 el 513055 Sla ki 3 51 3 o 580 Comd OT Sl 45 4 01 5 g0 4881 s
.@\d:&t;hmT):.Li)'quk&»L;\.Ar.ij)%.]léjsju_bs-ﬁéo)}.pm'

w5 5513 aslizal 3590 (5,8 Sl 43wy b5 oot )8 Dy gty 5 o had foes  Som o ie 5 Je s
03zl 3530 (5 T ¥ oy 2 ) S adlllan ol 55 47 ol sl Uy onls g Cond SOl 51555 iin 5 ol
5 oLT .l I Wl Jle Sob bt a2 gladeT s ime 5 S Ok s L2l W5 ke 5 Sl 4 S50 5
I 53 a5 5 4sl p Olo sl 5 &SI 2 (gladeT 55 Sl 5 5 01l (6557 0 STL oliyf 851 eslinal b s ize (glaosls
! Statal7 s Eviews13 s R ,15le i 51 jiass cal 53 1 Sumlodd ) sl (OWANV-AYAR) 0555 b b 5 Sl (s o
Tl 0l gy S 25 D) g0ty 535 g0 (Sladide ol iy Coslodd o3linal a0 3o 3T 5 35T ads

dirgdp =[oe,_, + D Adlrgdp,, +> " ydlroil_, +> " dler,, +Y " B.dlcpi,_J(q, <y)+

#)
e, + Zf’:\xj‘dlrgdpH +Zf:‘yfdlroillfi +Zi":‘ 8 dler, , + Z;’:‘ B dlepi,_, Ji(q, >7)
dler =[ag,_, + Zf’zl Adlrgdp, , +Zip:] ydlroil _; +Z:D:1 d.dler, ; + zip:] B.dlepi,_;Ji(q, <y)+ W)
[a'e,+ ) Mdirgdp, ; +37 y dlroil ;+>7 & dler, ; + .7 B dlepi, (g, >7)
dlcpi =[ag,_, + Zip:l Adirgdp, +Zf’:1 y,dlroil _ +Zip:1 3,dler,_; + ZL B.dlepi, ; Ji(q, <v)+ N

[a'e,+ ) Mdirgdp, ; +37 y dlroil ;+>7 & dler, ; + .7 B dlepi, (g, >7)
el D)o il s iie 0 e ddm sl Sladde s
«(dlrgdp) galasl i, A
«(dlroil) s a5 Ay &Y
“dIER) 5,0 &5 Ay 5 ¥
(ICPD) (8 e Slods 5 YIS osli i SRl

.:j.io.oS\J\Mﬁi:a,\sj))\sﬂtj@yjz&dquq-sub\):
DLROIL

1382 1384 1386 1388 1390 1392 1394 1396 1398
s SBT3 by &5 ls g



(TVAR) céla, b golaidl (M slo yuiio p (5 slovalyo jtalS as e SI/VY

.04

.03

.02

.01

.00

-.01

-.02

-.03

DLRGDP

1382 1384 1386 1388 1390 1392 1394 1396 1398
bl Ay & RESIEYN

Ll 5 ggiin (6394 U Hls g0 93 cpl o 63@5\.&)6'))6:&6\.».&@: Loy E S bu)ljﬁw;ﬁ

N oW b W

-.1

-.2

DLER

1382 1384 1386 1388 1390 1392 1394 1396 1398
SNES sy 5 ¥ Sla e

LF’L‘) aj\{ DL “‘qq () “‘49 GLﬁ) aj\.: B )}bw&k 9 “‘*Y U\\‘*' db) oj\.! 2 J)‘ Cj -\.j:) &AT J‘b}aﬁ 2

12

.10

.08

.06

.04

.02

.00

-.02

a3 e OLE ) g 55 BB 51 sal )1 5 iy ST bl 2 skl s 2alS 2l
DLCPI

1382 1384 1386 1388 1390 1392 1394 1396 1398
(b yoan Sladst g WY jastls i) & 55 F i gad



'Y/ 1F-F &/‘oﬁé a),algh,u,m,s Al.zu

e b Y
Jﬁ“))}TﬁJ"f—\—“

O B 551 68 sl g Ja 5,57 1 51 8 18T (651 O g S 55 55 sladibe 53 5 Glaj Slas o 3
L g a3y 5 )l gon ba ke 4! (g1 1l bl L] Lo i plod ol claosl 03 55 et Oliabs! 5 L3
oS ja glle cadlpass S (SC5 0sa3T 3l oolinel b cpebam 53 e 43,5 02 50 s it s 51 Slaj (5w 5
Vs 3 b it 51 plaS e UL jio b 3 05051 i &7 (S o ) p ) Lo ite (ol cls e plad |
s Blo (/40 mlaw 3 G S Sl HLeS L s ke plas 47 a3 o OLES Jgdor ol .ol 0l 1|

(ADF) wlpass )b (53 03057 51 eslitul b Lo e ot 0 9037 s ) gt

] Prob. t-statistic il e b
Conlbile jite (395 0 5, Jho 40 3 AEANY -¥/.Yf do)-’\{@;‘}&‘:uajlﬁ-u-\:!}:-\;)tj DLRGDP
Cnbls yuiie 0358 035 Jhp &b VERLVN -Y/fYY Bl o sl s ds, & DLROIL
Conble ke 0345 00 3 i 4 b ey -F/FFA NS S DLER
Conlle e (358 0 3 Jao 4 b /2 YAY -Y/a%v Srae gLYE Cad e li Al # 5 DLCPI

oS (Slaedl g Slwlows pe

I 000 b gun s 1) 558 3187 O o S 5 el Sl 5 Ses VAR (gladibe 55 LLL (gls it 51 o3lizl
o 4 4y b b dies L Ken &5 <l DLCPI s DLER (DLROIL (DLRGDP [sls Js (sls ke
WSS w48y 5 (HQ) o 58 Ol «(SC) 5,15 laslme wlol o8 55T Szt Jule et (sl 1) s e
Ll oaT gy 53 0T s ST aewsa S 6l

i o 53455 bllen 013y o0 SIALT Joe (s 4 031 o S 43 05 S0 a5T 612 I
g,\@;.\,:)tﬂ@u;s\m,tjs‘@z&abéumﬁu,t,:du,gu;;;f,mﬁL.s.x,:a)uwu.ﬁd»
fpepa e O 5 S sen |, (TVAR) $l6kwT VAR Jds ¢ e Slads 5 YIS Cud o ls Ui &
dirgdp, =[ae, , +_" Adirgdp, ,+) " ydiroil  +> " Sdler, , + " Bdlcpi, (g, <v)+

[oe,, + D Adirgdp,  +Y " y'dlroil_; +"" &'dler, , + " B dlcpi, ;Ji(q, >v)

)

L;u.uT,;.L.:)'C,;%asj&:;ti&\j,;,.:@m}seuwuljw,ﬁd@,;69Jy;y}g,dlcpi
5,55 5 (AIC) &KTL;LA)\:MJLA\,{@s&u.\ﬂ,;m,'@;@ﬁ\,&updﬂauTbo\jm&s
LSS addy Hldien Cans (5 2eS (+/YARVSOPY) (RSS) paciee (S113 i 4y s &S @S 0 0505 «(SO)
b Lol ol o iy 25 ladeT)s ) & 5 wlenT e gl aiBs o gy 1) 6l (4 /FVY - FOFY) (RSS) aiee
ol 3 5 b Al 5 ek Sl (2 (g )s SaS sd kT e Ol gy a5 el iy 5 e Sl
s ol ol 1) B )sT 2 ol 5 YL 55 5 L1y kT VAR (ot 2 Js
Sl 5 gdoms ¢ gaze Joluto- b S (5 i 95 ool 2 (TVAR ol 5 5kl s statal7 131 p 5 3l eslizal b Jl

.3}&@ J))Tj—'/"‘\ j\j,wwjbgwtghu\ﬂ): u\.&) Cj bth)\Jia CCJ\ML&A M)J ~/\b g_}-b-) '/YQ



(TVAR) céla; b golaidl (M slo yuiio p (5 slovalyo tals as 2 S/

) B S s e plowl (T ¥) pils a1 0505 T Sleslizal U1y S 03 st o 5 (ot o) 2

Do) ST o35 15 Ao 3 &G prlan ;5 (g1l (ot o 4 b Bl )3 oo 03 ot 1 (gos S 40 5 00 35T

Ay 5 alez 3 dute (gla e ol o = /0 VY kT jluie 51 2 gladaT s (2alS L oS 5505 05La0 psgie pl 4 Y
(gl n ol b ok Hlars (g lolims 5 sbay (gl

e 03 gy ot 53 gy 1 (81t 8313 5 O9a5T Y Jgutr

Bootstrapping i, 4 05 g e 0037

Ao AP Hyial=a, 7/ =7, A= B =5,
Q}ﬁjTanTc,.:o.alcla,» Aoy Ao ys 0 KWSTAN
S polee 1V/AQYAY
B VV/VAVAY \E/¥OF
05051 ode s VA/YYYges

L;,E:Jgu‘cé\”c;l,ul,u:c;»
.:ﬁdz)w):dgiéa.uﬁjuu,l}***
MJ@QL&;\)JMQ)}J?J:&“Q)‘:)NJ

Test of linear versus threshold cointegration

LM stats
12
I
——

Critical Walues ( Fixed regressor bocistrap }
"""" 0% g5 E s 0% 90%

EcTuates
(Geioss (Slassly y Solwlonn 1acta) ke 03 9 (Sl b o B 4l 903

5 ien 03 g bold o4 lalenT (6 S )3 el b gl 03,557 msa 11 5 e 2§ (eaisd 1 I 5

5 e palie 035 5 55 6l bl b el e oS5 ol Y T ki Ol e (2 gladaT)s s,

o sde Gl 1 xS S palie gl 5 ¢S5 sde cilbinT Ao 1 2 polie gl 503, Ca s Sl s I 28

kT ke 1y i g iy (58 8 5 )3 4 4 5 b3y e L) S04 (ind) ice &K Ol 5o 5 oy o

Sl xin 1357 1 e gl &8 om0 plnil 1) g e (i) o ke 65 sl 5 (25 (slankeT > s
Lwlods &1, ¥ J s> 5 (dlrgdp) , dlrgdp(-1) ,dlroil(-1) ,dler(-1) ,dlcpi(-1)



YO/ VF-F &/‘oﬁé a),algh,u,m,s Al.zu

(dlrgdp) j e yize 3,557 1 e s ¥ Jgutr

Jars sla i Dlroil(-Y)<=—+/+Y) DIroil(-1)>-+/+ Y\
Constant ARG AR
Dlrgdp(-1) —/FFVY /0700
Dlroil(-Y) — /[ ¥VF — /O VEY
Dlcpi(-V) —+/+4YA — [ FVF
Dler(-Y) —+/* Y4, o/eYOv
R2 «/YVAD EYYS
RMSE by Y]

Gt glaadly mve

STz ) 4 oln sl w55 53 45 das o OLS SIAkaT dor b, 3l sliul b preind S Jol> s

F5 3TN (oo bps s F 5 s Sl ys Aiy 555 6l (/1Y) b il =0 /oYY 1S i

Lgu"u-")"4“;')K@L‘)ﬁybﬁj)))}”\ﬁ"d‘ﬁl{bé’ws‘MJC)‘(_./.Y*)%P[{)J‘CJ‘M)

CIPVE) o b bpy s 35 5 (IR o b b s gladeT s ) £ 5 6Bl (=0 /0 YY) il T o 51 5L 2

Ao o SRl galaml iy &5 0/ YOV o b )l 5 iy 5 el s e RS (ool Al 5

(dler),, ‘.‘J:A:AJN :J‘,Tx&:ﬂ@‘.ﬁ ¥ d,-\:-

Jas sla iz Dlroil(-1)<=-+/ Y\ Dlroil (-1)>-+/+ ¥\
Constant ARV e D)
Dlrgdp(-Y) V\/ASDS ARANY
Dlroil(-Y) -/ V8 VA4
Dlcpi(-1) —V/OASA —AYYF
Dler(-\) C/ANY 2 /AVYP
R2 «/VVAD 9T
RMSE /b Y VAR

oo Sl e
(dlepi) b ize 313557 2 uains s & Jgur

S sla yxs Dlroil(-1)<=-+/+Y\ Dlroil(-=1)>-+/+ Y\
Constant AARA ARMA
Dlrgdp(-)) YA YOVE
Dlroil(-V) —v /oYY — /Y0
Dlcpi(-\) < /YOVA +[OVOA
Dler(-Y) </ FAD ARIVN
R */NVAD LPYYE
RMSE VAYTA R XY

G slaadly ae

s el ate 5 F Jodr 53 ol

Oledst 5 WY ot Lo iy 55 5 5,0 5 Ay 55 o sladaT s iy &5 30 a8 ol ) Sl 0 g

C"‘W‘Qjm‘cMAﬁsﬁgﬁdeﬁ‘ﬁyl)ﬁj))‘:L_S:‘RJL;LA"L‘T)JM);‘Lg‘fwmﬂb-ﬁjj-))(j:’fm



(TVAR) céla; b golassl (NS slo ey (5 sloaelys Lals as 2 31/VF

EF 350 FA s sl w5 sl el glaeS 5d 1 5385 ) (sl Sl p5Y Ll ) Ll
Sl p 3505 03lial by s 53 (GIRF) alpoens ST Joddl oS B8 3 (Bpae St 5 YIS jasli i
Ko g (i Gl s o) 6 m Gla m i Bl 6l S~y S S lal O )
S (0 03lizul 055 55 (b 55 W(GIRF) 03,31 Cawsas 9wl Ao e 31 50wl 5 YL oS 52
Ay~ 500 s Y0

:.u;s@q{,,;cus\asﬁQ\?;;,gtgglsx,)U,},u;),,446l,yt@u55ﬁ<\«A~>‘Qt§Mﬁ-¢<{)>ﬁ

y=getCt
1l 3 S8 4 0T Jom 5U8Y 2 Sl eslinal b st wlb o dilen oz oo JSC5 1, 51,5 b

T T-
L=3 (YD) +A X e —2) ~ (e~ )T | (a0
Vo r Juad slaosls sl p A lie Y geme .5 55 o ockial 5 (6 5luslgon el )l 457l 518V s s A 0T5 oS
P c.éJfJEJJA

358 o 00l HPDLROIL 5 asloee 5 sladaT )5 Er e Gl Lgy eIl eps s cpl Sleslial b -
iy F ekl Gmhe sleS pi 1 s Sl LB L g o i BB S 50 Olen L i oyl &l 2
LT V= PPN V- PN VPP~ INCL V- PR COR B W1V B R e PP PR P
SDLROIL= DLROIL- HPDLROIL \Y)

03 Sl S 3 g8 A Sleslinal b g gladaT s i) &5 (6 m 3 JSom 5 gy s5lelit o(F) ls as 5o
sl ok 0303 OLES VA4 JIAYAY sladle (gl <O !

5 POSDLROIL (gls jiie ¢ e 5 Cuie ScS 5 4 (25 sladeT)s di) &5 laeS 5 4o b aslsl o
£ wlaTim o) shailen ol 28 ladaT)s iy 5 e 5 oo oS 43 Sl o 3 4 NEGDLROIL
L e ¢S5 o |y Sl do 3 5VL glacS 5a glaesls codd 3557 5 YU 53 (—+/0 YY) 28 ladaT s i
3 en O 5 4y yenegl i e eSSy w31 5wl slaeS 45 seposl
(GIRF) a8 puesi (2575 ol 57 10

mi 4 Kb g s 4 S5 il s (s e S S s ST Jadll oSl a3
Sl (5358 SIS & Jodll oSl 5 o (1 50! 5B Al s 55 A8 o) 1SS S S g K s
5255 b (GIRF) wbleass ST el S &l ok ol s 335 abia &S 4h Sy g ldie 5 Su b Ly,
S gy cnl 03 oplple s eslial BB Lot o 5 Lot SN 55 8 gl & Cleds b me (V449) 01, S0es
23888 i 5515055 55 o o e 2,3 015 g8 03,5 0 Sy g Dlajon s sbar 0055 53 2 6l T 5
3,8 oslizul Jdow 5y s GIRF 1015 o s o)

enegl sl e b o YL rijJ 33 MLM s " G!): ! pdlepi sdler ydlrgdp seposl b,z b Jl>-

.J}JM;)JJJT}!\)GIRF du)\Jwéwb’ﬁj)&‘j‘)wgwGTcmL}_c‘jst;dlcpl;dler;dlrgdp;




VY VE-F Y &/‘oﬁé a),algu,u,m,s Al.zu

‘JJJ)‘-bbLs&w‘MLﬁ))‘dTg_ﬁ\ﬂd‘jb‘C_,.w‘aJ.&MM:—CJBQ)}&MVARJJ.&&‘MA:-}SL

) ol o5lezwl (GIRF) w\iv.:uﬁ GT J‘“”J‘Lf‘& c‘}.}' )" c\.aﬂ;'t.‘;a u\.ojo.a ‘]@'\)J QJ))T Cwd leﬁ
Hodrick-Prescott Filter (lambda=1600)

1382 1384 1386 1388 1390 1392 1394 1396 1398

——— DLROIL Trend Cycle
(et (slalipin) S5 g0 2 Sl o3l by (5 SAMT )3 ) ¢ 5 8 o 31 S 5 g S3lbdr £l g

b eIl o mal O 3l oslizal b o ys 40 Olicabsl L ¢S 08 Jlne Col il S5 Loy Yo (g a1 a3 ol
.c,,mvurw:L;us;L;\M.T);.x,:,'c,'jcvm,\,Sﬁwu”}\ﬁ,m%

b Jslers5 515 035 e (@bl ) 1l eomly 0255 53 (V) 13 503 55 4l prens Sl oS &5 ol
S sba todd ite (63l Uy s 4 ety 0553 51 5 (AT o2y 055 B g3 0593 3l e 5 (§3 500 £33 0090
35 Sl (e ol iy Oloman (J5 bl (oo 1531 oo 5 s o lHRe oy aS e (olamdl i nim 093 5
S (o ot Ao oty Ans 43 003153 059

r):o)js)'lbl..uagg BB Cfu‘:‘i‘f‘ Ol 655 0 &S o)) s p 05930 Jsloy9s 3o ey oo i
oos Sl a5 b 5238 o o J iy 2T 5501 5 Rl e e il 5 53 (A Sl Tys el e 4
G s 131 el 5yl 5 Rl I s s b5 slabanly 5 glasle o YIS 1) Olajy 5287 ilsl
Sl il 53 5 L Oady s Ll A5 BalS el nl 5 33 8 e sty el b es 5 slasle e
ol glaan o 2alS OISl 2 (gladkeT )3 2alST b 5 (gl g0 ST 5 ) sboimen 5 550 o0 3Ll Ad, &5
Loy s Mg i Sl LS5 2l e ol s il (R s e glae s D s i
.»Jf@ oLzl



(TVAR) céla; b golaidl (M slo yuiio p (5 slosalpo stals as e S1/VA

Response to Generalized One S.D. Innovaticns
95% Cl using Standard percentile bootstrap with 999 bootstrap repetitions

Response of DLRGDP to ENEG1 Innovation

008
004

go0 —

-004

2 4 & 8 10 12 14 16 18 20
b (35 93 (B SlaleTys 4y ¢ 4 (gslatl oty STy GIRF Y s i

L bl el T s 15V 2 gl )3 a8 ol Vb 55 55 8l e Jadll uSe AP
5 bl Al o 0053 g 53 5l 5 Al o R BN ee 5 P 93 0553 B 50553 Sl e e (550
St sty o 30333 FS ol @5 & S o 55 3 ol iy 2alS (058 0 (e o3 0593
SalS L iy s @}au'zfufc@\Asthbj\;‘Yl{d:é;L;umT);m)O;K@ujiﬁu}\.xsdﬁ&
S b Cussdos 5wl il slacdleb 2 cplaiaes slaodsn il egslal oIS 5 ey ja S
DAL g b gl ) BT 2als el Ssb ale w4 bdd 5 SLol GladeT)s Gl gl (gl
Loy 4 galaml wiy STy YL EEPIE &S das 0Ll g 5sd e ool Wi, Jials 5 C& g J s

el 0l 23 0 o STy iy &y (salasil iy (ST 51 ST Lol peay 2 glacaT )

Response to Generalized One S.D. Innovations
95% Cl using Standard percentile bootstrap with 999 bootstrap repetitions

Response of DLRGDP to EPOS1 Innovation

.008
.004

000 o=

-.004

2 4 6 B 10 12 14 16 18 20
Vb 0255 53 5 a3 A3 £ 5 4 (g3l sy STy GIRF A ls s

e s sl 333 53 W) 51 53 A8 F 5 el 3 53 () s pad 53 Bl pand Jaall oS iy bl
b b ey 0993 Sl e 5 e o0 /1) DMRe o SR 4 S0l E 5 A &Tr’w 8393 )3 5 e g (Ml

gl g | s g 0235053 0553 51 500 5 e Olomans (J5 by o SRl ool
S el s il ST s s 5ol lie g BB 1 b sladeT s alS (gl eysn s Yl
S S 5o 5 B VSl 5 ssh e S 5 Cu e (655 n ESOL Lo ) (sLoli slle 5 s 53 5l lutde
0> 5 4Bl Al 528 3 5 g ge ) Olje 5 035 g 5 B DLt 2 GLaeT > 28 (3 0555 I el L3 s e

J-.:;j)!'cjsu)&;aT\;er@&w4{@,&W\j)l'@sW)s‘ouaa-\fu,caﬁfgbl)upw



YA/ 1F-F &/‘oﬁé a),algu,u,m,s aloes

gd‘UcMﬁSﬁsubT)bﬁ‘fdgﬁjlﬁU)Jj\)&EQMW:oJJJU&\p‘al.@E@&\}‘
a5y o SIS 5 S dn 4 o313 0553 )
Response to Generalized One S.D. Innovations
95% Cl using Standard percentile bootstrap with 999 bootstrap repetitions

Response of DLER to ENEG1 Innovation

.10
.05
.00

-.05

2 4 6 8 10 12 14 16 18 20
o:;.lir..__jjjaéii‘_;h»'[):.U:)tjqjﬂtj.&,tju‘;beIRF.\Jb‘,ﬁ

Response to Generalized One S.D. Innovations
95% Cl using Standard percentile bootstrap with 999 bootstrap repetitions

Response of DLER to EPOS1 Innovation

.10
.05
.00

-.05

2 4 6 8 10 12 14 16 18 20
V0255 55 (5 SladaTys by 5 4 50l 5 s 5 STl GIRF A ls gl

O))JJD}OM})‘Cj .,\..i:)'cjuulfﬁ_,.ol{u;.&.?Lghvuij.LZ)d)loJJJJJNl{ﬁj)).s(%))l:}».?):l.nl

2 033 514 opl B o pd a8 AT ol g g 090 1 g ooy (0 /0VY) SliRe o 2aST 4 alST ol p g

ad o Hlas o e js Liy bsg) go Jlaal 55 o i Ol oo Coants 5 by 51 S 880 51 a5 S

U Cp i 5o dd i OS5 3 g 053 53 5 S o RIS 4 g b el 31 55 s el BB s 5 5l

4 S 5 amin 0593 31 Calg 53 5 0dd xS ST ud Sl dm 40y a5 9 3,18 e Sl 5 A, F 5 ST
D) O | e S

Response to Generalized One S.D. Innovations
95% Cl using Standard percentile bootstrap with 999 bootstrap repetitions

Response of DLCPI to ENEG1 Innovation

.01
.00

-.01
2 4 6 8 10 12 14 16 18 20

C}:’.t‘,r.'.)’))a&Bdh#T)éu)’Cj‘fewobthYKu"'u"L:')’C_};;J:‘SUGIRF"\)‘3‘}‘;

)\..La.ad..:(aja c)_gbjajdﬁ.lﬁdjl 693 > ‘AI;‘ Lsefm Q\AA:—)LAYKUQ-L& ..L:'u) CJ: GOM@Q&L;LAJAT‘):



(TVAR) céla; b solaidl (M slo yuiio y (5 slovalpd s2als as e S1/Y -

A{VSA’LAoJ)JJ.a)oMC,.;AC)Lﬁ5)35)"6@‘\39&5@&‘}\4{&)%6}»@)3.\)\)QEJ»AK(-'/"YQ)

33,8 o) oa &S 55 ulg 53 5 S o 2 s p e g ooy (4100 Y0) lie oy i

Response to Generalized One S.D. Innovations

95% Cl using Standard percentile bootstrap with 999 bootstrap repetitions|

Response of DLCPI to EPOS1 Innovation

.01
.00

-01
2 4 6 8 10 12 14 16 18 20

Yl{rlj)):é&gh»Tjam)tquwob»,hYKuéu..\.:-)'Cju:.fl_,GIRFAY)b_,.i

e by F 5 GadaTys Wiy 5 S VL 05y ) L eans @TM\JS;CU(\Y))\J,,;);,
LS o RIS 4 s 5 p g 0593 5l Sdme 5 23l 053 0553 b e (giie sl 0353 53 1l (B e Sledks 5 YIS
ORI 4 s e i b g ey 090 Sl ey ge (0700 Y0) Gl o e 4 ey 095 50 ST sbe
Ay oo A 3k g | ee OS50 Calg 50 5 00 g it (B e Dl 5 VI ol Ll & 5 Olioman (Jy S e
JAS 4 g5 e o2l J Sl Jasl 50 53 RIBIL 658 0 eL 36 glakeT s a8 ol 055 5
L;\jdjachs:.&idl.avuna4.3M\)6:13.5:LAJB‘,:QT;U@Léh#@;,&.ﬁﬂgul:ll{é)nﬁpj'CJS
05 Bl el 5 b SRl J g e Wt 508 (55 0 ESUL I A1l 4 ps b aars s (6 S Ol
&l;,;;,\u,a,\mu:%\jélup@u(.P‘_;uo,p);&a;‘_;um@;m,ﬁ\pwwﬁ)‘,,;pr;@
ol Sl Sy s Ll a8 e p) 5 BalS el 5 b e RIS el Sl F 5 e 5 0dd ) 5aS
)aMJﬁW&IP\C&Qd\Sﬂ&.\;GG-\:J};4{\)L;.&&\AJYJJ\:)\JJLQLQWG)M)\AQ}A
QJWQL;:MQMJCJSJ{&&JmTjagudffi;\w)jdlﬁMsdoow&\);ﬁ@p_,sdii\}élqﬁm
s o Ol JEa s ol 5T e dnd b s s s opl s Sl o sla Sy ) 558 gl do (s 8
(sl G341 5 (6,8 wn P

LAYL{PL:,WUJ\'CJ;‘@LA:;\M,&ML;j)ﬁ@.&s&u.ﬂ,;du&gb}ﬁb;\du,;id\ﬁ
(TVAR) (s14kuT VAR (681 o 55 VWAV-YAR Lo 095 Jas Sledbl 5 5T 5l osliel b 5z Slods
33,8 (o 1)) 40Dt Sy g 4 VU g Sl e Tmsay (slaamns 10 Ll )1 3 s 2 3550

;\;@{‘6\4@01@wijltwh,;,;u;”@\ﬁp.gﬁﬁww,mﬁéa.»ﬁ}i)m;ﬁgh,-,uws;.\
.HGAUM\J‘SJLAJE\M)'Cjﬂzﬁjuzéj‘gb.uTjsui@lfQI;hdbsg}jj

Sl (/YY) Wl s e 055 55 (o el e Ol gy (Bl (25 (glackeT s by 5 5 oo Sl Y

C...d‘ ol :)3TJJ_L$.:&.SL§LA.L¢T):.\.Z)



YV 1€ F ¥ &/‘oﬁé a),algu,u,m,s Al.zu

50T JSKom 4 7 03,5 Cmses 5 (2 GladeTys i) &5 ke sl p S 5 S5 p05m S sl LY
T a1 YL 5 e (slaeS 5 5 (enegl) Lo e & 3wl do- 51 5ol 5 ke oS 58 05 STl
23305 o %5 (epos]) Kos ine & s
oslasl s, -stﬁ;g;aw)j@j;éu,ﬂ,; Ay 5 S el s ST ST ) ke sy mbf
N i e ol 55 55 @bl Wiy & 5 6y 5 Gl T s iy &5 Sl 5 a3 Soglite 0055 53 50
.M:@QLC:Jl)LaW}&»J.sd\jwl'ﬁlgﬁj))aoT;\
'C,'.\,:)'C,'L;,,ﬁg_a;éwﬂ,;.\,:,O’;!.m_;aouzsa\iﬁ@@T&Slj@\}:waww@wa
DL 1) bbb mrys nl 5 ol Soglize VU 5 ol 3) 53 03 (b e Slods 5 YIS ot ls sy &5 5 5
14 345 o atnia e ol gy 5 ladeTys by 55 el (I 1L alie 53 imeen 5 Aas e
.@\Jf\i;ﬁ;up,'\,uﬁbl'cj.gb’C;ﬁoﬁgﬁj,,;&&uaﬂﬁ;m)vﬁ&
,,bw,@u:s\.L;,Cg,@jxg.adum);u:.atfw\.l?;\du\éuduts;té&;iw@;p.v
Wiy F 5 R ol 53 55 S sl Tys 2l 5T o 2y 487 b osls Ui 5 Sl 1 35 LS p 5 5 (St
oujﬁ6«.&;6,-,16wﬁ,>¢,::;5},wwd:i\)s\pupnﬁ@w;lﬂs@mx@xu@w;)ltj
SR 0k 3 )l F 5 e Sl 3l cmbie (Kb S Slacanbn b 35 (555 0 &KL s 2 sladeT s il
slgtiy s sbmer oobl (5 LeT55 Sl Ol 53 )5 LRl s Mg als dals b ST (8 sl 25 (glateT s
M il 5 b b 1y 28 GlacaT s 4 doms gy Sosly ¢ o laeS a1 als (gl SIgs 358
g5 e JUST 5 Lol el G b 51 01l sbasdl y 5 slaeT s j2alS” 151 pid 45T 03,5 oS s
(Seals SRSl 5 sl ¢35 1B s ey mlo 5 Olu s SIS 5 Cale b L5 e 3 135 on plon
s el 5 J STy 5 saS slaml s ud g s g el Slle s Sl 2 sla,Ys 4 slad)
S Sl
o5 AW el Sl (655
el T o o550 ¢ g 50 nl 5 Saley ale gy ol SLasl 5 planil 53 1) (3N U sl O iy
Oty 5 &S Lk
Gk 3la b 2S5 5 (Glames ses 553 4o Ladl e 1 Ra gt Sh15E 4 4o, Lidl dloe tlaesls SasTpesr
(Sl sl 3 TS g Games e S5 tg Ludl dils tlaesls fudow
ol 33T oils 3 (stamma ygand S5 olezaly 4 slasil iy 55 (g sl B dluy 51w S e oy
.@lou:a\i:j,.spbbl,
Ls)LoTL}:bJ} 4 s 1 Olwles (ab.dl esls 6)5T>Jf} bl f"'d‘ B g (g5lwosleT 5 ags 1 gl oims g8
Alae w%%cg&;&b%lﬂﬁj&b&cuwb
(el S J RS 5 (o et plowl Sl ey Sl (s b ey slataly skl 2 g5 oty



(TVAR) céla; b golaidl (M slo puiio p (5 slovelyo talS as e S1/YY

AJLEAWJLJNU@: cﬁjkﬁﬁa)%cﬂ)ﬁf\y):d)m ‘du)”uw bb\!(}»o&ﬂj

c’bu.é)w
1 e ol sl OF di 5 el
S >

Loz S b 3 dlie ol HLasl 5 Gl Gaios gl Il Colem 46, 08t

Ay ki

Sl 4 SLLL adle 5 0l g8 Slidions o gle oy (oDl 35T aal&iils 2mssy p e Ciglae 3l A sk
.;}iddjl}&pfébu&njké\ﬁl)Angqb

cLa

wsl:liai SVAR 5 GARCH (gla &1 51 (63,5 :01 ) 53badl OIS (gl ita y 585 slackaT 53 050i5all S 51.O0FR1) chaen ¢ 331 syl 5 0tl o gl
https://joer.atu.ac.ir/article_803.html .V\+—AQ &V ( g3las] drw 57 Coléior

https://journals.iaw.ir .Yo-\ «(FIW (solas/ g ildls A 5 5 st WSS 52 O)laml Sl 1wy 5 (VAN (Gdge ¢yl ‘..i; (ol

https://Www.cbiir .5 55 0 ¢SSU sla, LT .(\¥AF) (o557 0 ¢SS

e & S o g Sl s Slebll (glacS gi SOV Y) Wgl ¢ ol g 5 Ao OLBU 63505 (6 panm 515 ¢ s daes sl
DOI: Fr-ya C(F/\)\\' 4(5‘)[4:37 Wf”_} -L-:/J LSL‘”J*A"‘”.!)! PVAR CJL_.A) ‘j\ oslaiw! Li vy a-»\.:."SJDLé \_,9;2.‘.# 6\#})&5 BE stw‘ U){{
.10.30473/egdr.2021.59972.6271

VAR Jue 2010 (650l sy 5 0 55 1 S5 b (518 5 0Ll I3 OTAY) dal 055053 gl 5 o el g o bk Sk
https://journals.iau.ir/article_612076.html 6Y-YV (WY . solas/ g jldte . Jos &

abULn‘bQ‘j_\)JaLdeaﬁjaJ.‘SJ:J}Iws\.&u&u}ﬁﬁbdl{)w&‘ﬁ‘j‘dk))\(“"if) LsutyAﬁAJﬁ}J}MUﬁtJﬁuu}}a
https://sanad.iau.ir/Journal/eco/Article/995605 AYA-V\Y «(Y)] ¢ solas/ s ilddo odiliw g o3l g,

Slalllen O 5l 53 55 5 ($3Lal Ay p (3Ll (Glags oud 5 i Cond oIl (i end O3l SOV Y) el ok o 5 ST e GlonnaS
https://doi.org/10.22096/esp.2024.539363.1573 AAS=YIA N+ (¥)  solas/ glaC ol 4

oS 53lo (sla ) 5287 (5oLl OIS (s it 5 S Caad S 0 SIS OYAA) s (6 5L 5 (o5 o c(Sobin s 35 ¢ g JIles ¢ canslB € 50 ((Skome
http://iiesj.ir/article-1-1073-fa.html OV-8A «(FY)NVO (5.5 -/ slazs] Cile/lles Global VAR sl ;@ Slga slasdl jo C& kS 5505 5

5,555, 100l ONS” slasil (651 gla al aad (glocS b 5b s VP ) il 3 s e 3 5 o G lele t e (g gtess
DOI: 10.30473/egdr.2020.52093.5730 Ad-\+F (PPN ¢ g3l dnw o 5 Ly sla_in 5 (DSGE) b gy S3las agas Jolas sl Sl

aolilad (O) 5 55 50) GlailiwT o 3gy 3 oslinad b galuamdl diy 5 25 ladeT 3 Ole o b alasly sy o (VWAR) dasen 8505 5 s ol 5T o
https://dorl.net/dor/20.1001.1.22285954.1390.2.5.1.0 .Ya-0Y «(YY) ¢ )/ (solass] Cilefles

s b Sl 163 )18 1 oS sl (sla 558 (oLl Ay Ly (2 O pde (VFAY) 3505 Wlas € 5 ] Wl 8 ttamen ¢ oV 50
https://jiee.atu.ac.ir/article_539.html .Y \-YY& (V¥ O/ o/ (65 ) slass] aolidas Olgy Ll uS::»l?}l -

sles) Olellbs @”.A}u.a slass! ‘_;‘j: ﬁtb 46\ A.E,w\} L;Ln\!lf Q‘:)U 2 v J.AT)J u:..hlf j:'v‘t' s*or .(\va%) le““":‘:"‘ ‘C,.:l: sl’wﬂ 9 Lo| LGL”‘L
https://ies.isu.ac.ir/article_1990.html .\ FA-Y VY «(Y)4 ¢ o3/

yY-v4q ‘(9?)\\’ ‘LEGLQ.:,‘ OB) U‘_ﬁ‘ BE kSGL“':,‘ aLé) » L5:Aj LS\AJ.AT)) g;b’j:; C)‘j;‘ (“"49> L)""Jﬁ ‘Lsa.JU K L;; ‘LSJ'";"" ‘4:\\‘;)}9 ‘L)l:.wL.F
http://refahj.uswr.ac.ir/article-1-2864-fa.html


https://joer.atu.ac.ir/article_803.html
https://journals.iau.ir/
https://www.cbi.ir/
https://egdr.journals.pnu.ac.ir/article_8185.html
https://journals.iau.ir/article_612076.html
https://sanad.iau.ir/Journal/eco/Article/995605
https://doi.org/10.22096/esp.2024.539363.1573
http://iiesj.ir/article-1-1073-fa.html
https://egdr.journals.pnu.ac.ir/article_6656.html
https://dorl.net/dor/20.1001.1.22285954.1390.2.5.1.0
https://jiee.atu.ac.ir/article_539.html
https://ies.isu.ac.ir/article_1990.html
http://refahj.uswr.ac.ir/article-1-2864-fa.html

YY/ 1€ ¥ &/‘oﬁé a),algu,u,m,s Al.zu

ﬁpﬁ:,@ml,L.:)ﬁ)')tda_.s‘Cj;vbwjg;ﬁscﬂféL;ueS}.:Q)Lzzau)L?TwU.(\Fd)LsLa“;j:a,}r;u‘@Usswul;,sea.dl,ﬂ&fa;
.DOI: 10.22067/erd.2023.72209.1066 .Y&+=Y0+ YOI+ ¢ sldleis druw s 5 5Ll EGARCH il s oDl (il J&S7 g Lo sla 5287

(bt sla sy IS Sl gla it Sl g5 Lags o (5 T 53 Slrob I (VYA) & ol ¢ Sl 5 el €065 55 115 a3l 3l 551287
https://ijer.atu.ac.ir/article_11906.html FY-) «(AY)YD (01/ ./

Refrences
Abbasian E., Moftakhari A., & Nademi Y. (2017). The nonlinear effects of oil revenues on social welfare in Iran.
Social Welfare Quarterly, 17(64), 39-72. http://refahj.uswr.ac.ir/article-1-2864-fa.html [In Persian].

Ahmadi, M., & Manera, M. (2021). Oil price shocks and economic growth in oil-exporting countries. FEEM
Working Papers, 311052. DOI: 10.22004/ag.econ.311052.

Aleem, A., & Lahiani, A. (2014). A threshold vector auto regression model of exchange rate pass-through in
Mexico. Research in International Business and Finance, 30, 24-33. DOI: 10.1016/j.ribaf.2013.05.001.

Alotaibi, B. (2006) Oil price fluctuations and the gulf cooperation council (GCC) countries, 1960-2004. Ph.D. Dissertation,
Southern Illinois University Carbondale. https://www.scirp.org/reference/referencespapers?referenceid=2394217.

Bamaiyi, G. (2024). Effect of oil price shocks on selected macroeconomic variables in Nigeria (1990-2021).
International Journal of Development and Economic Sustainability, 12(1), 12-25. https://eajournals.org/ijdes/-wp-
content/uploads/sites/50/2024/01/Effect-of-Oil-Price-Shocks.pdf.

Baum, A., & Koester, B.G. (2011). The impact of fiscal policy on economic activity over the business cycle —evidence
from a threshold VAR analysis. Discussion Paper Series 1: Economic Studies, https://ideas.repec.org/p/zbw.

Berument, H., Ceylan, N.B., & Dogan, N. (2010). The impact of oil price shocks on the economic growth of the selected
MENA countries. The Energy Journal, 31(1), 149-176. https://doi.org/10.30473/egdr.2021.59972.6271.

Boschini, A.D., Pettersson, J., & Roine, J. (2007). Resource curse or not: A question of appropriability. Scandinavian
Journal of Economics, 109(3), 593-617. https://doi.org/10.1111/j.1467-9442.2007.00509.x.

Calza, A., & Sousa, J. (2005). Output and inflation responses to credit shocks: Are there threshold effects in the
euro area? ECB Working Paper, 481, 1-30. https://ideas.repec.org/p/ecb/ecbwps/2005481 .html.

Central Bank (2015). Central bank statistics. https://www.cbi.ir [In Persian].

El-Tajjaei, E., & Arbab Afzali, M. (2012). Asymmetric effects of oil revenues on Iranian macroeconomic
variables: Application of GARCH and SVAR models. Quarterly Journal of Economic Development Research,
7, 89-110. https://www.magiran.com/p1350537.

Emami, K., & Adibpour, M. (2009). Investigating the asymmetric effects of oil shocks on production. Economic
Modeling, 3(4), 1-26. https://journals.iau.ir/article 555589.html [In Persian].

Etemad, A. (2014). Effectiveness of sovereign oil funds as instruments of fiscal stability: a panel data analysis of
the influence of sovereign oil funds on government spending and fiscal balance. Available at SSRN 2435849,
https://sstn.com/abstract=2435849.

Farzanegan, M.R., & Markwardt, G. (2008). The effects of oil price shocks on the Iranian economy. Dresden
Discussion Paper Series in Economics, (15) No, Technische Universitit Dresden, Fakultit Wirtschaft swiss
enschaften, Dresden. https://www.econstor.eu/bitstream/ 10419/36478/1/ 590264257 .pdf.

Fathi, S., Nonegad, M., Zare, H., & Haghighat, A. (2023). A survey of the asymmetric effects of oil price shocks
and real exchange rate fluctuation on economic growth and inflation in selected countries of the Islamic
conference: EGARCH approach. Journal of Economics and Regional Development, 30(25), 250-290. DOI:
10.22067/erd.2023.72209.1066 [In Persian].

Gronwald, M., Mayr, J., & Orazbayev, S. (2009). Estimating the effects of oil price shockson the Kazakh economy
(No. 81). Ifo Working Paper, https://hdl.handle.net/10419/73844.

Hansen, B.E. (1999). Threshold effects in non-dynamic panels: Estimation, testing, and inference. Journal of
Econometrics, 93(2), 345-368. https://doi.org/10.1016/S0304-4076(99)00025-1.

Hodrick, R.J. & E.C. Prescott. (1980). Post-war U.S. business cycles: An empirical investigation. Journal of
Money, 29(1), 1-16. https://www.jstor.org/stable/2953682.

Jimenez-Rodriguez, R., & Sanchez, M. (2005). Oil price shocks and real GDP growth: Empirical evidence for
some OECD countries. Applied economics, 37(2), 201-228. DOI: 10.1080/0003684042000281561.


https://erd.um.ac.ir/article_44151.html
https://ijer.atu.ac.ir/article_11906.html
http://refahj.uswr.ac.ir/article-1-2864-fa.html
https://ideas.repec.org/p/ags/feemwp/311052.html
file:///C:/Users/Admin/AppData/Roaming/Microsoft/Word/10.1016/j.ribaf.2013.05.001
https://www.scirp.org/reference/referencespapers?referenceid=2394217
https://eajournals.org/ijdes/-wp-content/uploads/sites/50/2024/01/Effect-of-Oil-Price-Shocks.pdf
https://eajournals.org/ijdes/-wp-content/uploads/sites/50/2024/01/Effect-of-Oil-Price-Shocks.pdf
https://ideas.repec.org/p/zbw/bubdp1/201103.html
https://doi.org/10.30473/egdr.2021.59972.6271
https://doi.org/10.1111/j.1467-9442.2007.00509.x
https://ideas.repec.org/p/ecb/ecbwps/2005481.html
https://www.cbi.ir/
https://www.magiran.com/p1350537
https://journals.iau.ir/article_555589.html
https://ssrn.com/abstract=2435849
https://www.econstor.eu/bitstream/%2010419/36478/1/%20590264257.pdf
https://erd.um.ac.ir/article_44151.html?lang=en
https://hdl.handle.net/10419/73844
https://doi.org/10.1016/S0304-4076(99)00025-1
https://www.jstor.org/stable/2953682
https://doi.org/10.1080/0003684042000281561

(TVAR) céla; b golaidl (M slo yuiio p (5 slovalyo tals as 2 S1/YE

Keshavarz Haddad, Gh., Abounoori, E., & Jahani, T. (2020). Oil revenue uncertainty, sanctions and the volatility of
macroeconomic variables. Iranian Journal of Economic Research, 25(82), 1-42. DOI: 10.22054/ijer.2020.11906
[In Persian].

Kheiravar, M.H., Danesh Jafari, D., Nazeman, H., & Bahrami, J. (2022). Effect of oil revenue uncertainty shocks on
instability of certain macroeconomic variables in selected oil-exporting countries: A panel VAR approach.
Economic Growth and Development Research, 12(48), 29-46. DOIL: 10.30473/egdr.2021.59972.6271 [In Persian].

Khiabani, N., & Amiri, H. (2014). The position of monetary and fiscal policies with emphasizing on oil sector with
DSGE models (the case of Iran). Economics Research, 14(54), 133-173. https://joer.atu.ac.ir/article 803.html [In
Persian].

Komijani, A., & Haji Heidari, A. (2024). Asymmetric effects of oil price shocks, oil price uncertainty and
economic sanctions on economic growth and inflation in Iran. The Journal of Economic Studies and Policies,
10(2), 189-218. DOI: 10.22096/esp.2024.539363.1573 [In Persian].

Koop, G., Pesaran, M.H., & Potter, S.M. (1996). Impulse response analysis in nonlinear multivariate models.
Journal of Econometrics, Elsevier, 74(1), 119-147. https://doi.org/10.1016/0304-4076(95)01753-4.

Kriskkumar, K., Naseem, N.A.M., & Azman-Saini, W.N.W. (2022). Investigating the asymmetric effect of oil
price on the economic growth in Malaysia: Applying augmented ARDL and nonlinear ARDL techniques. Sage
Open, 12(1), 21582440221079936. https://doi.org/10.1177/21582440221079936.

Lee, K., Ni, S., & Ratti, R. (1995). Oil shocks and the macroeconomy: the role of price variability. The Energy Journal,
16(4), 39-56. https://www jstor.org/stable/41322616.

Mehrara, M., & Zareei, M. (2012). The nonlinear relationship between energy consumption and economic growth
in Iran based on threshold approach. Economic Growth and Development Research, 2(5), 44-11.
https://egdr.journals.pnu.ac.ir/article_76.html?lang=en [In Persian].

Mohammadi, T., Ghassemi, A., Khorsandi, M., & Bagheri S. (2020). Impacts of oil price shocks on
macroeconomic variables of oil exporting and importing countries: A Global VAR approach. Quarterly
Energy Economics Review, 15(63), 57-98. http://iiesj.ir/article-1-1073-fa.html [In Persian].

Mohammadipour, A., Salmanpourzonouz, A., & Fakhrhosseini, S.F. (2021). Investigating the impact of energy
carrier price shocks on Iran's economics: Dynamic stochastic general equilibrium patterns (DSGE). Economic
Growth and Development Research, 11(44), 85-104. DOI: 10.30473/egdr.2020.52093.5730 [In Persian].

Molaei, H., Golkhandan, A., & Gol Khandan, D. (2014). An analysis of asymmetry effects of oil shocks on
economic growth of the oil-exporting countries: A non-liner hidden panel cointegration. [ranian Energy
Economics, 3(10), 201-229. https://jiee.atu.ac.ir/article_539.html?lang=en [In Persian].

Mork, K.A. (1989). Oil and the macro economy when prices go up and down: An extension of Hamilton’s results.
The Journal of Political Economy, 97(3), 740-744. https://www.jstor.org/stable/1830464.

Samadi, S., Sarkhoshsara, A., & Amini Darehvazan, O. (2018). Asymmetric effects of oil price shocks on interest rates
and economic growth in Iran: Nonlinear VAR model. Economic Modeling, 12(1), 27-52. https://journals.iau.ir [In
Persian].

Schmidt, J. (2019). Country risk premia, endogenous collateral constraints and nonlinearities: A threshold VAR approach.
Banque de France. International Macroeconomics Division, August 2019, https://api.semanticscholar.org.

Shabani, A., & Sobhani Sabet, S. A. (2017). The effects of changes in oil revenues on intermediate goods import;
results for resistive economics. Islamic Economics Studies Bi-quarterly Journal, 9(2), 117-148. DOI:
10.30497/ies.2017.1990 [In Persian].

Sofi Majidpour, M., & Pourmehr, M. (2015). Evaluating the effect of increasing world oil prices on producer and
consumer price indices in Iran using the input-output method. Economic Modeling, 9(2), 111-129
https://sanad.iau.ir/Journal/eco/Article/995605 [In Persian].

Tausif, M.R., Haque, M., & Khan, M. (2023). Effect of oil price shocks on output and prices: Evidence from Saudi
Arabia. Environmental Science and Pollution Research, 30, 1-10. DOI: 10.1007/s11356-023-30041-6.


https://ijer.atu.ac.ir/article_11906.html
https://egdr.journals.pnu.ac.ir/article_8185.html?lang=en
https://joer.atu.ac.ir/article_803.html
https://economic.mofidu.ac.ir/article_710209.html?lang=en
https://ideas.repec.org/a/eee/econom/v74y1996i1p119-147.html
https://ideas.repec.org/s/eee/econom.html
https://doi.org/10.1016/0304-4076(95)01753-4
https://doi.org/10.1177/21582440221079936
https://www.jstor.org/stable/41322616
https://egdr.journals.pnu.ac.ir/article_76.html?lang=en
http://iiesj.ir/article-1-1073-fa.html
https://egdr.journals.pnu.ac.ir/article_6656.html
https://jiee.atu.ac.ir/article_539.html?lang=en
https://www.jstor.org/stable/1830464
https://journals.iau.ir/
https://api.semanticscholar.org/
https://ies.isu.ac.ir/article_1990.html
https://sanad.iau.ir/Journal/eco/Article/995605
file:///C:/Users/Admin/AppData/Roaming/Microsoft/Word/10.1007/s11356-023-30041-6

	Abstract
	Introduction
	Method
	Results
	Conclusions
	Author Contributions
	Data Availability Statement
	Acknowledgements
	Ethical Considerations
	Funding
	Conflict of Interest
	چکیده
	1- مقدمه
	2- پیشینه تحقیق
	1-2- مطالعات تجربی انجام‌شده در خارج
	2-2- مطالعات تجربی انجام‌شده در داخل کشور
	3- مبانی نظری تحقیق
	1-3- اثرشوک‌های نفتی بر رشد اقتصادی
	2-3- اثرات شوک‌های درآمد نفتی بر نرخ ارز
	3-3- اثرات شوک‌های درآمد نفتی بر تورم
	4- روش تحقیق
	1-4- محاسبه توابع عکس‌العمل آنی در مدل‌های VAR آستانه‌ای
	2-4- تصریح مدل و شرح متغیرها
	3- نتایج تجربی
	1-3- مراحل برآورد الگو
	2-5- فیلتر هودریک- پرسکات
	3-5- توابع واکنش تعمیم‌یافته (GIRF)
	6- نتیجه‌گیری و ارائه پیشنهادهای سیاستی
	ملاحظات اخلاقی
	پیروی از اصول اخلاق پژوهش
	مشارکت نویسندگان
	تعارض منافع
	حامی مالی
	تقدیر وتشکر
	منابع
	Refrences

