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oall gVal ol V)¢ sl U8 Lol lealisl Chal 2 ce byl i€ DU i) e Lelial
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(1980-1970) s3all el Ll £ 150 (2) Jss

] IRy A 2 | ol g | A pendl 3 2 il
e/ ¥ 5 SVl | el 2 ) iyl | dreposle | duenosle e sale
3.39 | 45.89 22.59 23.30 3.83 3.80 1.55 1970
3.60 | 48.52 23.31 25.21 454 4.77 1.69 1971
3.60 | 51.14 24.25 26.89 5.02 6.02 1.47 1972
4.75 | 55.68 26.40 29.28 5.86 7.60 2.02 1973
9.35 | 55.72 26.65 29.07 6.02 8.48 1.97 1974
12.21 | 52.83 27.22 25.61 5.35 7.08 2.26 1975
13.10 | 57.34 28.46 28.88 5.88 8.58 2.42 1976
14.40 | 59.71 30.31 29.39 5.66 9.25 2.35 1977
14.65 | 60.16 32.24 27.92 5.24 8.30 2.56 1978
25.10 | 62.67 33.57 29.10 3.17 9.53 3.48 1979
37.42 | 59.56 34.41 25.15 1.66 9.90 2.51 1980
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paaalls lEN)y © Bl Chaa e (Sl culS WS ¢ bl ) Nlgiy Lad dadliall ) adal
Oe Ole) L 1985 ale il (S el agaadl Lail) gy gl (e ela Lo 12y dlgn UKD 5) jial
Lall Gow (A by Qs Ge ddggual o lealaty cad) miall ol e dageadl i Lallay
Lol (min o cileedingend) o) L« (2640m o) ¢ ounsl) ol sl Sl oo Loalasy
LS 1985 i Loss daars codhe 3390 Laags oy (25499008 (silly 1980 e (e el
i) b calS lly il e e Bliall b el ol eV 13 o) Y ¢ (3) Jsall b cecase
~29.08 - 31.83 — 35.7 <37) sl Lles 1985 LI 1980 e el (gaV] axy i yeians
Loty A (Mg 1986 ale allan 3 lgalis) 53k e culel o) Loy (asy/daasy/ L¥s2 26.92 — 28.7
Qe 8 el I ol Gl 8330 038 Csan asy sy (dked 78 I Jems 3 %51
Bl AL e b caimi O (a0 1444 Jmacal 3 %100 aasty Tl (oays yams piaill 3
doday et (Sl Sie 8 dphatil] @lylall L) Al @lld (IS5 daapll ChY5010 G0 e

LU Lol Aot sl AuSlaal) Takil) Lodem Cusane Cppaitall 5yall 038 (Slg 8y0S Audais

(1990-1981) Al Ll 21wl (3) Jsas

S (oI O ae) ) ) ) D A s = e T
Nsdaen | Jeal) s <l ) Csala) | (pse/Jae i gala) Csala)
<l ) (psf e (Pl
35.75 56.05 35.00 21.05 1.38 9.82 1.00 1981
31.83 53.45 35.77 17.69 2.21 6.48 1.01 1982
29.08 53.25 36.74 16.51 2.44 5.09 1.01 1983
28.75 54.50 38.12 16.38 2.17 4.66 1.21 1984
26.92 53.97 38.61 15.36 2.25 3.39 1.43 1985
14.44 56.33 38.76 17.56 2.04 4.87 1.69 1986
17.75 56.65 38.93 17.72 2.30 4.27 2.08 1987
14.87 58.70 39.00 19.70 2.24 5.09 2.69 1988
18.33 59.80 38.40 21.40 2.81 5.06 2.90 1989
23.19 60.50 37.97 22.53 3.09 6.41 2.04 1990

Source : https://asb.opec.org/data/ASB_Data.php
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iy dsad) Sa) Loy ASIRAY Lpsklaal Sled say il Sie By 3 Lege an
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Joall dilesy Bylase s llae maal cligl a dalle ol A1 e cCusSll Capa den Lujal) Bial)

- S e lial)

Y5323 1 1990 ple b ciliay 3 Ladill jlaad gl Jaadl cppdiall il Cilimnss allas

ey Apdgmad) CUISS o das Laasaad (4)dsanl) (e Jaadle LSy (aliadl) 3 iy Jlea¥) o V) L
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ighinsll slamally ysailly ayllall sylalpull (il HLatl)

(2000-1991) 52l Lish (pa allel) Uiy 5 (4) soa

Joil Jasll

S (G o) AL O 0 | Ayl 2 | B o | A

BYEY S | gz la gl | (dran gsde) | (Saen 0sle) | (dran Osale)
20.20 60.13 37.65 22.48 3.31 8.12 31 1991
19.25 60.10 36.32 23.78 3.43 8.33 43 1992
16.75 60.17 35.62 24.55 3.54 8.20 51 1993
15.66 61.17 36.20 24.97 3.62 8.12 .55 1994
16.75 62.43 36.82 25.62 3.64 8.23 .56 1995
20.46 63.82 37.74 26.08 3.69 8.22 .58 1996
18.64 65.81 38.41 27.40 3.66 8.36 1.16 1997
11.91 67.03 38.68 28.35 3.63 8.39 2.15 1998
16.59 65.97 38.73 27.24 3.56 7.83 2.51 1999
27.39 68.53 39.56 28.96 3.70 8.40 2.57 2000

https://asb.opec.org/data/ASB_Data.php e slaie YU Calill dee (1 Jsaall 1 jaadll

zase LSy Ll Byl J9o ga3 Y dman loshae dunge gai O drar pidy OIS sallad) Sl ol ae j¥s0

(5) dssa 3

(2000/1990 )53l allally Zusec¥) ypadll pimns sd Y ns s (5) Jsis

2000 | 1999 | 1998 | 1997 | 1996 | 1995 | 1994 | 1993 | 1992 | 1991 | 1990 )

all)
4.9 0.7 -13.1 | 4.7 7.8 82 |75 |65 |65 |69 |7.2 Lanayd 5l
4.4 4.5 7.6 |-2.7 5.6 81 |80 |82 |80 (85 (111 i Bk
4.4 3.0 0.5 |51 5.8 46 |43 (21 (03 |[-05 |3.0 el
8.9 11.1 |-54 |59 7.5 9.5 9.2 6.8 6.1 10.3 | 9.8 dngiall ) S
8.8 6.4 73 |73 10. 98 (9.2 |98 |88 |95 9.0 Lol
4.3 3.2 25 |37 3.3 30 (30 |15 |17 |14 |29 )

(e s cgyaad) jule Jgall Glidl) e slaeYU Gaaldl Jee (o Jgaad) 1 jrad
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el L) e 5ale) as (1996 i b ass [ s Cole 63.8 I 1991 &ins 3 Lt s [ dias
Qe Osiles 67.03 I Jeas1 998 by a5 [ Jsan Oside 65.82 I alladl £ ) 31331 1997 i
sal) ol Cumpe Al o)l b lad (338 Jso i ol ) b sabl e lae & sy

A:J\ d};ﬁ da L}w\ é)ﬁa Qg die Z\.AJY\ sda LA eﬂj 6(5) d}lﬁj‘ ) C"‘Ab \Jﬁ} le\.g-l‘)” ‘_A\ 2\:1‘5:1.4.4\%
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LS 20l Jsall 8l 2l cpall (e allall sad day ¢ 5508 5y geay allall b dadil) e k) ol
Sl gl ) (B i Le 585 el 3 3ala sl (S5 ol Lalie oIS llall & gaill 0 el Ll (sl
(7) Jsaall (3 O LS5 2003 ple 2y la s bl gad alal Jadil) (i g jmall 5 40 5050
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ighinsll slamally ysailly ayllall sylalpull (il HLatl)

sigly el laall il sai Jone (6) Jsas

Joil Jasll

2008 | 2007 | 2006 | 2005 | 2004 | 2003 | 2002 | 2001 | 2000 asudl

AL

9.4 9.6 | 14.2 12.7 11.3 | 10.0 9.1 8.3 8.4 | % GDP sui Jana | cpanall
2832 | 2662 | 2551 | 2434 | 2295|2232 1902 | 1732 | 1595 Lol oPhgial
((daanforh)

3.0 76, 8 8 79| 7.8 38| 48| 38| % GDPsuoe| s
1039 | 1005 | 930 843 837 | 844 792 | 779 | 749 Laaill eDigin
(e [oh)

(BP statistical review of world energy 2010) s (https://data.worldbank.org) e 2lae¥l Galll dae (o Joaal) @ jaadll

(2008-2000)52a8 alad) Jaaill ¢Dlginlg =) :(7) Jsan

S a3 Jona DI | sai Oome | (paddien Jisle) Ll bl ]

Vs NG | (o s/ a0 e 25 [ ) A x| Iy
27.39 - 77.15 - 74.90 44.05 30.85 2000
23.00 0.99 77.92 -0.09 74.83 44.63 30.19 2001
22.81 0.93 78.65 -0.9 74.10 45.45 28.65 2002
27.69 2.05 80.27 3.25 76.52 46.38 30.14 2003
37.66 3.91 83.41 4.7 80.12 47.09 33.04 2004
50.04 1.48 84.65 2.0 81.73 46.94 34.79 2005
58.30 1.45 85.85 -0.1 81.64 47.11 34.53 2006
64.20 1.64 87.26 -0.1 81.55 47.21 34.34 2007
91.48 -0.5 86.82 1.1 82.52 46.79 35.73 2008

(https://asb.opec.org/data/ASB Data.php/) e AlaeYh Gl Jae (e Jsaadl

calal (g€ual) @il lgia SN ¢ land) 8 Byainall 33U Crac s alse Bac il e Slcad
dalaiag Bhall Jadill cilalael g Uadil (e agaall gV el yanll 3l o)) el (3hall g3l gLl
Aanll Jall lilee sa 5 AV aadl & datill e dyjliadll lilee (e @ty lly cmaldl)
) Lo ey Gsile 19 e (Kpe¥) Gl 21351 31 (g snll Syl 13 iy ) (A5 Lisag L)
S < bl jlaud il ¢ (bp statistical review of world energy) Luas: Jiey ¢sle 20.8
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Al e )3 Gl Cipeas (Blel pag ¢ Bahad Dlle dajl (B allall 4l ey S5V
L3l @)lsi Al (A e lall oAl Aol Cuen ddle dey) b Allall J33 20086 di e AN a)l
S 138 g3 (8) Usaad) b mdase 58 LSy Lagale (i allall (GDP) (e 31 ¢ Sl sl
Jaaye [ Y52 41.3 (N 2008 (1o ey sed (A Sliag 3 baill jlacd aali

(2010-2006) sl jlasls AWIGDP  sai Jana (8) sas

2010 2009 2008 2007 2006 L)
4.2 1.6- 1.8 4.2 4.3 | GDP 4ai Jura
71.2 53.4 91.48 64.20 59.30 il

(/ https://asb.opec.org/data/ASB_Data.php) 5 (https://data.worldbank.org) Ao slaic¥L Gl dee (10 Jgandl 1 jradl

bl Lova ol (Al dera ) g i) dera da 2008 Lill dera gg eI caalis)
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S alaY) dara pe devall oi COEAY @llis dyla) dera () £ i) dera L@ Jsll (Say
2008 Jls 3 oS Lot il alia DU ie3l) 2adl <ol 1998 dara 51986 (mliadl] cilesa
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ci€a Ay e e lEY) 558 Joba o caslli Al 5l bl chlénadl Ao dgala o
Lo 13 (s3lg Zonli¥) Aglenll 8 aaY) yemiall g ool 2 DU A3l CallSall dpdass (pe Jsall (e S
Gl sl e s Olaa) 8 dlall (alidtV) ae in jaind Cige Jatill Aals) ddesdl 6 il

(2016-2012) s2all alal) Laaall allall £ sY1 (9) Jgas

Uy el | zua e plg) gl gl | el algd gl gl | Aaa
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Baatiall Baadiall saadiall

Lill) e Gsla)

gAal | (asfdran

(¢/<lp)

76.38 43.56 8.5% 2.2 6.50 43.0% 32.82 2012
76.45 44.69 9.8% 3.2 7.47 41.5% 31.75 2013
78.36 46.56 11.2% 4.2 8.76 40.6% 31.80 2014
80.76 47.68 11.7% 4.8 9.43 41.0% 33.07 2015
80.84 46.72 10.9% 4.9 8.83 42.2% 34.12 2016

(https://asb.opec.org/data/ASB_Data.php/) s e skicWh Ealdl doe (3 Joaall 1 jradl)
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74 207 2611 -44.16 1167 -12.98 1,600 1993
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Laill glUad & Jeall el 2o Jiai: [
Aailiial) aaall dle @) YA Gk e daaty (M) g Jadill (e (a5 yaall Jlea) Jiad Y,
il g lUad il Alleal) deabise Jiad iy € [0.1]

(AR(L) S syl Aslae 335 e aaatiy cdaiil g s b 2LV Jal s Al Jleal 14, ,
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(13)

long,t = Pa long,t—l + €ao,t’ €ao,t ~ (0,0¢0)
AptPor(Lo )Pt =W, (14)
Sjla.:\.“ &Uaé

: IS Gl bl e a9 ) G (S ) aall SLaBY) S i L) Ria) sl () ial il

Cro=-a) ()" ¢ (15)
O S

7 Al ALl e sl (bl

(1 — a*) a1 Hul) lgiul el adudl Ll

n*aY) llall 45 g e

Al 253l Al Ll a1 ) 4SS (S 15 58300 3 CF = Vi 5 Py =€, Pipy ose

* % 1 P*_ - «
Cire = (1= a") () " ¥, (16)
AN A3ty aany 5 sl o jeall e Jiey RER, Of G

RER, = % = PPL: 17)

Dol S

Y G eall e e,

Llaall D alall (5 sivsdll 2P,

laall dlaally g yune dpin¥) alull e slall s siall 1Py,
Al ABBally oy sgd Jadill laall el dpuilly
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@:Et_"t*:RERti (18)

Pt Pt Pp s

¢ A Ay

:‘.53\]\ );.ﬂ\ ‘5&:
14R, _ (14Re_1\P! [ P, \(I=PDOT
1+R ( 1+R ) (E) (19)
oY) BN pms vgaida ja ) s ipie
ALl il Jna i) Ail) o) Aatd A3 i 2077
&wﬁﬁuwy\uﬂ\ WM@M@L’JHL&M
+ Adlal) Al
TAX;+ FRR;,_; + B = FRR; + PG, + R,_1B;_, (21)
FRRt = FRRt—l + EtPStO;Lt (22)

exp(&g.¢) (23)

(1-pg)
Gt _ (Ge=1ypg (_FRRt-l)(prrf Bt—1y—¢b
G =( G ) [ FRR ( B )

alad) 30 s
e g ddaill @l jalall cilile 5 dadil) e Uil il p gana s sbacia O iladal) g abadl (3 gus () 55 ke
Ll paleall il o sSall GEY) 5 Galall iy

YH,t + % OH,t == Ct+Ct +CAt (24)

gﬂmy\‘«;u;\@‘;umﬁg&w\ @u&}u@o\‘;‘uﬁ\}&w\gaumuéﬁm G o)) 58 allay
: Llse datial) adiall s g sl
YH,t = CH,t + C;I,t (25)
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afde a5 aall Callal) ge Jadill e gim yal) (5 shasis O ot il (3 s 8 Ll

YH,t =0; + 01§,t (26)
el (3 5
MM\Q;‘;LAA\}‘;L;J%M\@L = ¥ J8 (e dllaall (ia e
Lf: =L+ Ly; (27)
<l alall SHa
CA; = Px,tXt - PM,tMt (28)

ooSall GUEY) Ahyaind Ay ) pedo (ar) Jalae 1 pgepoqyt Sus
Claby) (8 Gbarall dallal) dsbuadl daladiad days Qleas (lalas 0 @ 5 Prpf
s dgaba Aubd) cslKI3) Lo 8 (8 — 1) saall dilgs 3 jaally dudasl)

Al Aol 3 A el darall Sy Jlsde sakie g5 —iid (0, )
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:Calibrating equations  <¥alaal) §lea — LG

dagl ) Jadd spleall dgan ¢ Al a8y 3l clid Bale andi w2 ¢ ol e e Bples
dglee oa ¢ dlalasy ¢ aBlgll B¢ z3gall A a3 daalall ASY) dgalse 8 z3sadll sl o)l
o bl @lahyl b derall i dias e g3l pahe JlaaY L cblall coulil £ 3saill s
Sl (giane DIl Jlaad pdai Jaee ¢ Y ) alills A0l Goalai) < yuaciall
alle Bylee o cddlally Lol il ol (g Adide aold QB 8 il dalad) LW 2 aag

Lol 5j3aal) L) 2K JHjal) ALt Gl ailiadl) (e Ayl - 3gaill

o il AL (law JSn il L@y dilee Ly e el Wiplas Casi allaall (imay
L DA (e elldy  Bhall s g ae Sy ) 1l alleall 3 Sylae cadi (o
( 34)Js3alls oz asaill ¥ olaa 4k Lo Gy e OLS dulall gyiaall cilasyall diyha sladsul,

z3sad) Clalaa (ye abra (S slaaall il (s ol

LK @l yaiall~1

z 3l Lyg i Jlall (uly DU} Janay a—adl) Jans e 30S0gl) ol puiall "dl ginall asdll' 2a
Gealsiy ¢ oaaidl) SLai®Y) il (g Loy ) s38 Jaas 5lSlas Byaiia lese L) 3 RBC
O BLisY) el Gl ¢ lyriall sdgl dlanall adll (el Ul alasn o) 513 L7955 4%
A pemn (535 Lea ¢ S IS s o (e s8] cyuiiall Skaally dudadl) cllasal
95 Lausty Nalaa Lo a5 2 3saill i 520 e J3letl
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Baae¥) el Clagsal) Liish s Ao il alles Bylas (34 )dsie

TRUE | All.variable a4/
0.33 o hdill e g lhdll wilil] 4 Lozl Las Lo
0.63 b ‘;_&// L I 414_1.4]95_7/_5]/ s Y/ Jaleo
0.99 B pail Jolea
0.025 o) Ldil] jlawl A darall s bz il yaiY]
0.8 e il ~LdiY] g
2 M Luia Y/ Lilsall alodl o Y] s o
1 Y Teoxll s g0 s e orslis
0.3 1 Al CLLET 536 jras Dilaicd da o
1.45 Q Sy (s gl Cule Uhdll lain) 4a 0
0.95 @ Lill el & Lorall G5 jlasiy] Jalea
1.75 Y Ldil] o) ) Sl o g8 (5LiY) Dalain) 4 o
0.08 9 Ldasil] S il il 6 L] Lot Lo
TRUE verbose

H JM\

Steady_ state value: diuall Alal) 48 -2

Qi Aol sl sl syie s e Joamnl) (59 pall o ¢ ALY O)lg Jasca e
Y (g5innal B caall Allal) daid . (Lala Badae) Lhse Badne B caall dlla b g Lg! Ly
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Cipiall andl Byiuall s (35 )Jg

< il | Steady_ state value

pi | 0.00000
r | 0.0351
c | 0.7422

i|0.2559
K s |10.2369
L s|0.2695
PI'| 0.00000
U | -136.2372
W 2.3706
Y 0.9981
Shock=| 1.0000

(R) gelin @ yradll

The solution of the 1s: order perturbation JsY) L dll ddgeadl Judai—3

e o LS ULl phaat Wl o alil) (e dje cilar—all ) Guld LSy
DY) b il sale alag LY dunge cillali) Ll duyeall clysiall . (A,B,C,D) <l giaadll
Al ) Gl VU dagiy Lalaa®y) 55l eSleall puaiall GaSalls oSl b ol 8 (miasy
LaliY) o and . Jlee V) 5)50 dungio Ao 29mg ade ) reall (e dujdll Lysall el s
ity gy Lavie Ll ST Sl (ubys Jandl o i 138 2L as () Ayl cilalaid 8l
3L . iy LB e Lovie Ll daiie ol b ol clabyl o) qaes W Lalens

g Aala®Y ) 5y9ll ylia & iy ¢ oladV] b LTy DLV Al (§AY] il piial)
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A-Matrix P: KZ Ze_q
r B
K 0.9658 0.0863
Z, 0.000 0.9500
B-Matrix : . S
Epsilon Z
KS 0.0908
Z 1.0000
C- Matrix R
/ KS—l Z—l \
Pi 0.0000 0.0000
r -0.7408 1.2972
C 0.4748 0.5545
| -0.3661 3.4511
LS -0.1575 0.5426
Pl 0.0000 0.0000
U 0.4167 0.0644
W 0.4167 0.7547

Y \ 0.2592 1.2972}

S e 8 Ll ALY 55 3 Aaiilly Al i) 3 cilarcall i Adgioad) sda (pud

Lol Walas) 330 oDlgia) i %129 Cylas Tl lasd) cilarea ge duilaly  (%74) Gy
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S ) dara cilley %36 Ay b <0 L) 4 Gl Gl Ly Gleda pe
O (b Joran Ll ddlge Cadagil) duliw (A doalh Glerall BT Cielag %345 a1l ola)
S Al dlend) ciladgig Sl e S Sl bl e sae 530 Ly lenuny!

e S oy crial) B Laiy iS5l il 8 aaiad

D-Matrix s: 4dg¥) cilaleall o Jiad dpaaal) 48 ghinl)

ﬁpsnon z \
Pi 0.0000
r 1.3655
c 0.5837
| 3.6328
L’ 5711
PI 0.0000
U 0.0678
W 0.7944
Y 1.3655
. J

SV Osteals & ey ¢ dashall aa¥) DA hses aiip Allaally Hléi¥lg Dlgn ¥y z Y o
@ QU Gy e el 8l i Sl ) (e anall (Y Blas e el e b L lad) il
Jeien 38 olaY) s ol o (ol il 8 8l JaY) el der cal 5S¢ il
) A1 4l e s W) oy K1 )l e Wl Al slid) ae s gl s
Al Sloreall (o Aluades 35 b a oY)z YY) (b Slarall haind (e a5y 8 4 ¢ alals

Jlee¥) g (e saill olad) g L) b SLaBY) e ¢ iladea i (S5 o1 13 L olaiE]
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4- Model statistics

A -Basic statistics

(36) Jsa>

Steady- state | Std.dev variance login

value
pi 0.000 0.000 0.000 N
r 0.0351 0.1814 0.0329 Y
C 0.7422 0.0783 0.0061 Y
| 0.2559 0.4741 0.2248 Y
KS 10.2369 0.0422 0.0018 Y
LS 0.2695 0.0749 0.0056 Y
PI 0.0000 0.0000 0.000 N
U -136.2372 0.0090 0.0001 Y
w 2.3706 0.1047 0.0110 Y
Y 0.9981 0.1781 0.0317 Y
Z 1.000 0.1303 0.0170 Y

(R) eli 1 yaadl

s e ol e ae QB 5yl clalaall Galally gjlaall Calai) o) e i) J

(19) J<é Sl pusll A (g aiiion L aag Jhyany)
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B - Correlation matrix

L) dbgias(37)Json

c | K® LS |U w Y y4
r 1 0.989 | 0.99 [0.09 |[0.996 |0.932|0.942 | 0.973 | 0.985
c 1|0.958|0.498 | 0.94 |0.998 | 0.996 | 0.981 | 0.967
| 1|0.228 | 0.998 | 0.974 | 0.98 | 0.996 | 0.999
KS 1]0.173 | 0.445 | 0.418 | 0.319 | 0.260
LS 1|0.959 | 0.967 | 0.989 | 0.996
U 1)1 0.991 | 0.981
w 1|0.994 | 0.986
Y 1|0.998
y4 1

(R) C_AL'D.; D dadl

OB bl Lala ) 3y paially e al) G Alad¥) Aa)) xagi Bl V) dishae DA e
ae R 13y 2eY) Ak o) 2eY) B al elgae dudadil) ClalY) e al Gl Cilyriall guea
225l ) Aansal Bplese (b ApaliaY) &kl
c-Autocorrelations:
sl e 2l bl cililany 5kl 7 il Ll 1€ moca g ) digiad) i
Gl )Y ae Jstre (i Lahaiall ciladgill 7 3t aes 3l ¢ RSl cilal 5V ol o gleall
5 e zigall sty Aglaidl "Lyl Wiladgis sualY) 530 (381 (yaria L) & daiasall d500)
S il JaY) e Al iy Uyl Jasiig il ) sl aaen of () lilbadl s
oS5 ¢ 38) Jsaall 8 LS Lghaadle oy A A5t il V) eli] e 5,08 #3lall s L
lE S 05 ¢ el sl s b
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Lf"a\.ﬂ\ Ll )Y d8dgsna ( 38) BPETN

lLag 1 Lag 2 Lag 3 Lag 4 Lag 5
r 0.710 0.466 0.266 0.104 -0.022
c 0.745 0.512 0.329 0.169 0.038
| 0.712 0.468 0.268 0.107 -0.019
K5 0.960 0.863 0.728 0.572 0.408
LS 0.710 0.466 0.265 0.103 -0.022
U 0.735 0.505 0.311 0.150 0.020
W 0.730 0.498 0.303 0.142 0.013
Y 0.718 0.479 0.280 0.119 -0.006
V4 0.713 0.471 0.271 0.110 -0.016

(R) C.ALDJ . Jw\

E- Variance decomposition:

Epsilon _z

R PR R R R Rk

N<sgscg® o "
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bgbua]\ C...«aﬁ (19) ds.&

Impulse responses to epsilon_Z shock

04
|

15 0
/

00
\
/

Deviaton rom the steady sate

om0

= —— —

m e
|

R zalin (& Gl dlae) et Hradll
Ayhitia) 32l Jaal) )l cda) b Lediye Ty (s3llg dedeall i1 ey (19) JSEN (g
(compute_model_stats: Computation of model statistics)gjtd\ Yl

&bk o (FFT)( Fast Fourier Transform )il alainl gl Glilas] Alall sda Caad
(PlIsp ) Laas cupiie AUl Lgie detins) g ¢ lal) Adshns A3 Byfind) all eliis 5Slaal
DSl Ll (g3 el illy Jad i) A8 siians(IRQDL BNON OIL ) (oul¥) z3saill & (Dl
Jici lly (R?) dasd gealidl 3580 3 ¢ (%90) (3o SSI lgade) Ally (R) s oyedss Al clpusiall oy
Aghaaill ) 8 el ) 6l adeall uid) e Lapa gl cbuid) 3 e Spesiall il
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o) el e claveall i g (20) J<a

k]
v

/!

Deviationfrom the steady sate

2
Y i
—

sy Ldhall SN ala@V) Gfpatie 4 Lbadil) Gledall Al aay (S 38l dLdee P (e
(1) ale Sliky 385 Ao Al JIKSY) Leha

—: b L 2a3(20) J<a

&t oSallye Jaal¥) sl w5l (8 e duagal) Lamll Gledall g 0 JleaV) sl sl
LI dslaall o)) iy sl BUAEY) Gbigies Aa PIA (e ¢ DLl Lol Glearall Jls

sl e Bl ) dereall 5 QUi 58 sa asSall GEY) (s A0l 5y50ll Bplse culS

¢ hlall DL ana ity ¢ el 13gd Lmal) Llai) Jld ansy DA o 1 Jlad) DU
b el bl (g O i Les ¢ lgaalini) Jla b (eSally Apbaiil) L) pna g i) e
dpag paeg ¢ (saLai®Y) Laliill e Algall diasn ) mays 1ag ¢ Jaiil) g Uns (39 Ui iyl (31l
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palall iy ¢ Ghadl 8 LG ¢ DI e LS glena) Gl calidy o :jlena)
Glerdll g Ui & Jery ¢ palad) gl el o Gas ¢ casSall GG (385 S8 ey olalls

+ dagSall Ladyall ¢ cislaalls
die) eyl lezall Jla 8 el V) aass Cipeall e fB Ll iyl jau
G oRliail Laadli cilimeally Glisldll 8 L) ¢ dpanl) Bl Lol dad Caedy) (i)
() Ahal) darall b} Lagad € IS0 L)l dadll e Lol pe lnall d3jlsall Al

(1997-1990
: alahynwyly alhalall

Sladn Guads el san (G1 Jlgiadl Cilodall jloal 5lae sy 53 (1718 JSall el
~2014) 1yls (2008-2004) 5 (1997-1990) 5 (1987-1981)5 (1980-1973) aadl i
.(2019

Sy Al il Bl L6 plaag Jaiil) ol clpurial) el b pealy U8 SN g
UV pe i) ey oasSall 3L duulial) 52l Jaadl Aulay) duhaiil) ciloreall Alls ib
Ly ¢ Jilad) DY) b 5l Lgied ally ¢ (1980-1973) saall Zpkaial) oVl )

dadipall (R?) o 453S) Lldag ¢ cilegiaall (hhae & D) 3 Gt Lae clahia g Coyeall e

Llaia) sy Al 23 sas Je piaie S e (OILR) Lefie Al dudaiill Glosall il moagil
(IRF) &zl

el (A laaaas 3 Al Gleva Geedll 7 3saill Cilyaatie Llaiul iag @Al (19) IS s
Sl
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WY Glaiu) culS (1980-1973) sad) e s AoV dereall 1 asSall GlaYI -1
Al deral) Lo dghaall b)) Jid ally ¢ dnti (Z) deaall olaily  esSall
W) OISy Adldly Lemsall Akl il Laadlid Lule <l ) (1987-1981)
Laalidil cagds g B davcall 5 ¢ callud) dancall olatl o 38550 oo sSall SgaaY)
L] (el 32 2003 desbasd b ¢ asSall GEVL (aledl Lgas Lkl il 1
Lalaal OIS olad¥) () Jaadld dlas] calS ) danhll dediall Laay (e Giiercal )
g ¢ Al CulS g daalal) dencall (& 5eY) 1S CaBay Vs ¢ dusdi daeall olatliy Liad
B3 Jra sy asSal) GEY) Gl & g Liadl darcall halie casSall GUY) e IS

- Aahaitl) ledeall 45 lae DA e Zoalai®¥) 5y50l |ilss S Aoty ALY duslond

Agpea ol ailaiad V) otV ety aee OIS S o Liadd maalgl) gar(l) i) -2
S ()l 3l Gla IS e gV Jeaill 20 ke pa paas 1305 JY) derall lac
o Lallaal) dadaiall & (1€ (2003) 2x 5aal) 8 LaaDlig ¢ (6AY) aaall 8 (o8 Lo 13 Lusead

LS Bl anlel IS slay) o

S Fareall daialy Dlaid 4l (S5 ol Gl (g paall () sl ((MD) il (ag yeall 3
5aall MD paill Jane 4is Lo o ety 1305 ¢ dadeall 520 $lg3 8 GSlaal) sladVL s
Lodatil) Y] et Janas cuiysd L 13 ALE oag( % 19 ) 4t culS (53 (1980-1973)
gag ¢ adi)) Al Gase o) Jaadls ¢ Al 4l Lerall g ¢ (%35.8) @i @Al Sl
Asbaall gt Jaly 589 ¢ Brome Lail) dsbacall Lgd Camdy Al el Jigail) Slidae )l

. Al

0133 Gills (GP) s s Lesnasia (IS (CO ) e o) ecalsll (g £ (CO) el D) -4
Slerall Qs b i) DL saill @Y ane lsen L 13y Zlaial) cilaseall Jilios ¢S
sad Y ana e UG L 13l (1= 18-3 ~%1- %25) sl Lle hasi dusedl) 4k
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i B darall 3 L) ¢ baapan Ja el Ll V) ¢ dull) derall Aol 8 dsialg atlatiud
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oSl BV (IS ladle) gkt Caaing Aubaiil) cilaeally il cilyrial) le) o) Jaadl 3aee Lo
e 13s ¢ Al JA) Jie 631 DAl Gty Cipeall jeag () Ging yeally Alal) Dlgindly
¢ Loallall Zpala@BY) culyoall 3ylie culS Gyl & Lakilly L) clabnd) o) 8 dege daiti )
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- Abaa) sab Ll A Adlgal) Al Ao llall 8aby a5 (g Ailal) eDlginl) eV asa e 2
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Lﬁs@mw&eﬁjag}ag};\wwguéw\ Slgna) A ¢ G Lo 1w Llees Al
Glbalia) Gyally 2014 biil) darea @l WS ¢ clwldll dora 4 b e DA Gl

-(2008-2007) dulasy) Laaill dera
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B (il Jasad DA (e ¢ Aaleai®l) cysall alime (055 o Agailly AL (o) e
G ple) 2 Gy ¢ S Cllall 83l xbes (g pra sl ¢ Al il ali) e da
S b bleall daaa 83lyy sl gl 3 alea) 8als e sindl (e 3 sl s
¢ gall (55Y) gl ks ¢ AagSall o sl Chuidts Chdagll NV ama 82b) o Db duasSal
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5eliS AS) IS Bailly ) i) Jasd 5 Cpage ALY 3 Jels

o9 § Ll 3lsall 513 sous of colidalial Dad o cldalia¥) sda Ja ¢ age Y Uil L 13l
Aled Gblalia) o Glied) lgs A Gbblaay) o) Jeall (Sar  SEI Jeadl) 8 dcaye 5L DA
& s Las Lapiie cuil€ 3yall Aulaiia) Z8UAY () W) ¢ dmiipe cilS (gylaiiay] Bty Ao

palal g Ul sladl ga Uil 1S5 LS Undll o) V) i st il ileg pia Sy ¢ il

Glilsall ol ¢ Ghall dala e Mad Laailh culS Ja ¢ 2013 L 2a Curea Al cilblalial) o
¢ Aol ahlatinl () abigas 5 lgie i o) sy ¢ Liaild g i culS lgal ¢ s dylaiins)
Bale] e pia o)) Lagead Clelii¥ly clid) alsay ¢ LGN Ailgdll alell o) bl dgalsal
O ¢ bl LYY B Bl e Db ¢ alil gy e (5] ma ) Al S CilS laeY!

. 2014 Ll dera dgalse 3 Joli ) L
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(2.31195)] (1.49050)[ (0.89713)[ (3.18278)[ (3.73218)] (1.09358) (0.81592)[ (1.19249) (0.04758)

4081.442| 1324.928| 591.6834| 2140.983| 3495.187| 1310.541| 859.8653| 1101.467| 50.25672

(3098.41)| (1097.45)[ (1202.47)| (4266.52)| (5002.21)| (1466.80) (1093.62)| (1598.25) (63.1720)

R-squared| 0.893813( 0.977220| 0.793681| 0.747500| 0.683756| 0.950953| 0.990335| 0.083631| 0.875384

Adj. R-
squared | 0.820300] 0.961450| 0.650846| 0.572692| 0.464817| 0.916998| 0.983644[-0.550779) 0.789111

Sum sq.
resids 4.11E+09 1.62E+09|6.50E+08 9.18E+09 1.27E+10 8.42E+08 5.02E+08| 1.78E+09 2052179.

S.E.
equation | 12568.55| 7900.148| 4999.159| 18791.42| 22084.72| 5690.435| 4392.292| 8270.185| 280.9448

F-statistic| 12.15844| 61.96448| 5.556596| 4.276130| 3.123050( 28.00591| 148.0043| 0.131825| 10.14671

Mean
dependent] 26547.79| 30191.04| 8253.911| 30064.69| 29284.94| 20603.78| 24196.99| 1978.289| 446.3628

S.D.
dependent] 29649.04| 40236.51| 8460.347| 28746.79| 30188.46| 19751.53| 34343.72| 6641.104| 611.7784

Sl ) 2350(3) G

BVAR Model - Substituted Coefficients:

OILR = 0.962268385729*OILR(-1) - 0.0221175057449*0ILR(-2) + 0.039997356848*CO(-1) +
0.00747566903004*CO(-2) - 0.224542515066*I(-1) - 0.053391742517*I(-2) - 0.0227057667102*Y(-1) -
0.00875969610622*Y(-2) - 0.0156955150234*K(-1) - 0.00823959175116*K(-2) - 0.0905678624356*L(-1)
-0.0164649097178*L(-2) + 0.139414589791*MD(-1) - 0.0392416506911*MD(-2) +
0.0574842522332*BOT(-1) - 0.0298660887881*BOT(-2) + 2.48855350847*R(-1) + 0.712451832445*R(-
2) + 4081.44163609

CO = 0.05232188705*OILR(-1) - 0.00483525954836*0ILR(-2) + 0.958668154963*CO(-1) +
0.00191404683781*CO(-2) - 0.0620239351813*I(-1) - 0.0444144252171*I(-2) - 0.00353247210269*Y(-1)
- 0.00465992289955*Y(-2) + 0.0179123597443*K(-1) - 0.00218400009778*K(-2) -
0.000420152983691*L(-1) - 0.00710847325125*L(-2) + 0.041392976013*MD(-1) -




0.0155620504201*MD(-2) + 0.0326750741392*BOT(-1) - 0.00509786908417*BOT(-2) +
2.39795517809*R(-1) + 0.584901452798*R(-2) + 1324.9282847

| = 0.0277248360785*0ILR(-1) - 0.00169493677754*OILR(-2) - 4.66229588947e-05*CO(-1) -
0.000975483705815*CO(-2) + 0.914237944906*I(-1) - 0.0289418205628*1(-2) - 0.00563632442163*Y(-
1) - 0.00421459380817*Y(-2) + 0.0105717709198*K(-1) - 0.000755748831625*K(-2) -
0.0165780414804*L(-1) - 0.0139951144016*L(-2) + 0.0263855648728*MD(-1) -
0.00910423488514*MD(-2) + 0.0731979295202*BOT(-1) - 0.000787239313148*BOT(-2) +
0.20809810161*R(-1) + 0.11179725788*R(-2) + 591.683421371

Y = 0.0114930750115*OILR(-1) + 0.00885224237627*OILR(-2) + 0.0361176920749*CO(-1) -
0.01630237664*CO(-2) - 0.0166939781758*(-1) - 0.0434743370769*1(-2) + 0.972531752258*Y(-1) -
0.00487855628149*Y(-2) - 0.00382816302119*K(-1) + 0.000620666768951*K(-2) +
0.00980550258827*L(-1) - 0.000768374672946*L(-2) - 0.0816563360452*MD(-1) -
0.0932902887151*MD(-2) + 0.103462729507*BOT(-1) + 0.00420585306653*BOT(-2) +
2.68216432275*R(-1) + 0.885592122138*R(-2) + 2140.98254911

K= -0.0600391330936*0ILR(-1) - 0.0068138897392*0ILR(-2) + 0.044150420144*CO(-1) -

0.00169437485111*CO(-2) - 0.0701070571502*I(-1) - 0.0349670555253*(-2) - 0.00870148897891*Y(-1)
- 0.00652752330109*Y(-2) + 0.965498623326*K(-1) - 0.00545804594723*K(-2) - 0.0307052628049*L(-1)
+0.0127081117798*L(-2) - 0.0359795810414*MD(-1) - 0.0961524851103*MD(-2) +
0.0810685957244*BOT(-1) - 0.0212272409654*BOT(-2) + 4.1090207678*R(-1) + 1.17694448916*R(-2) +
3495.18734849

L = 0.0278519246402*OILR(-1) - 0.0017401253674*OILR(-2) + 0.029020096739*CO(-1) -
0.0072018535865*CO(-2) - 0.0387829773876*|(-1) - 0.0378543817492*|(-2) - 0.00856767941042*Y(-1)
- 0.00316277061162*Y(-2) + 0.00879973374375*K(-1) - 0.000768900950799*K(-2) +
0.954450908418*L(-1) - 0.0200190450803*L(-2) + 0.0201051810002*MD(-1) - 0.0317017021906*MD(-
2) + 0.107581324457*BOT(-1) + 0.0134570529493*BOT(-2) + 0.65811696339*R(-1) +
0.208507407813*R(-2) + 1310.54059983

MD = 0.0172266857252*OILR(-1) + 0.00186569366231*OILR(-2) + 0.0460354744041*CO(-1) -
0.000814410914167*CO(-2) - 0.0677828971411*I(-1) - 0.0174274343856*|(-2) - 0.0032881275083*Y(-1)
-0.0025427910605*Y(-2) + 0.00467733081952*K(-1) + 0.000579946729125*K(-2) +
0.0147668170657*L(-1) - 0.00602610648903*L(-2) + 0.983616005703*MD(-1) - 0.0201127167434*MD(-
2) +0.0313256015259*BOT(-1) - 0.00624429032415*BOT(-2) + 1.73729744187*R(-1) +
0.507497660382*R(-2) + 859.86534953




BOT = - 0.0105506283974*0ILR(-1) - 0.00555490545694*0ILR(-2) - 0.00344125864081*CO(-1) -
0.0041049684114*CO(-2) - 0.100024725408*|(-1) + 0.00190887382781*I(-2) - 0.00234308849809*Y(-1)
- 0.00430486786216*Y(-2) - 0.00705183541189*K(-1) - 0.00290917378378*K(-2) +
0.00222027636479*L(-1) + 0.0059791675093*L(-2) + 0.00642949282572*MD(-1) +
0.0116580222963*MD(-2) + 0.852392631507*BOT(-1) - 0.0362742881254*BOT(-2) +
0.944384905215*R(-1) + 0.168335061702*R(-2) + 1101.46681249

R =7.34972642537e-05*0ILR(-1) - 0.000154142461264*OILR(-2) + 0.0012539809523*CO(-1) +
5.01141653839e-05*CO(-2) - 0.00138244304385*I(-1) - 0.000323058888015*I(-2) -
0.00034807782864*Y(-1) - 0.000104800097072*Y(-2) - 2.78389223683e-05*K(-1) - 7.0882344994 1e-
05*K(-2) + 0.000401899978075*L(-1) + 3.70076646612e-05*L(-2) - 0.000227997698211*MD(-1) -
0.000104171651891*MD(-2) - 0.000580076457183*BOT(-1) + 8.15471361946e-05*BOT(-2) +
0.95580052758*R(-1) - 0.0122160479042*R(-2) + 50.2567163845
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Abstract

Abstract:-

The study seeks to track the course of the fiscal and monetary policies in Iraq for
the period (1973-2019), which included several oil shocks that had an impact on
the Iragi macroeconomic variables. Thus, understanding the role of the two policies
in facing those shocks, by analyzing the data of the most important variables, such
as oil revenues, general government spending, household consumption,
investment, money supply, the nominal and parallel exchange rates, and the trade
balance with and without oil. This will be in addition to an analysis of the movement
of financial policy tools such as the structure of government spending and the
movement of debt in Iraqg. As for monetary policy, the study also addressed money
supply and exchange rates, as well as the effect of the two policy tools on the trade

balance.

To reach this goal, the researcher relied on two approaches to support each other,
the first is the descriptive approach, and the second is the standard approach using
the Dynamic Stochastic General Equilibrium (DSGE) model. DSGE is one of the
relatively recent models that has begun to be widely used by researchers and
economists, as well as central banks to show the impact of financial, technological,
and oil shocks. This is true for oil-consuming industrial countries or oil-producing

countries as well.

The study concluded that the fiscal and monetary policies were in keeping with the
oil shocks, which means that their effectiveness was low to address the negative

effects of negative shocks, or to benefit from positive shocks.



Lastly, proposed future visions were put in place to increase the effectiveness of

fiscal and monetary policies in the face of future shocks by finding a model for the
Iragi dinar exchange rate, finding ways to increase investment spending, reducing
the burden of the budget, and encouraging the private sector to be a key partner

in managing various economic sectors, especially industrial and agricultural.
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