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VAR 3sai asgia Nl

endogenous variables dalall &) juaiall e ¢ Gluaiall (e K de gane Ciuay VAR 7354
axly il Vector, y; 4xie 2 Cbaiiall aaead 2g t=1 T ey 830 IS i oy o )l e
ALl dieidl dpdad A1AS Aaiall dndai p o (K X 1) ddgbean 4il o 4aidl 138 Craas (Sass Kool
Js¥) i) IS 136 L (1) Laxiall (1) asl) 8 Baliall e Lae ¢ Yy = dsiall cilisSe I Ly ¢
ale b duia¥) clbllaay) ) i (2004, Y1) ol ¢ gail) e duial) clbllia¥) ¢ zigall b
Diadl, (Eiel lglalall) daladl Lne3l axall 2ae ) s s¥lg ¢ asy VAR zila jaas . 2004
o shlall L 5 Geedll Cilsiall i) cildalaad ek i€ ale IS¢ dusalall 455 (e VAR
49 '(P) VAR 5 pth a3y e VAR I jling . 2Rl die) Bae (4 joitie dad g8 el calanl)
M VP i VAR z35a LS 55 5 . p lags ge VAR' Gl

Ve=C+AYe 1+ Ay o+ HAYep e .. (1)
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Ve 1T ag" 5 danle duie) 2ae | puaial) 138 dad ) Y-

s agy) A Lagyall dgd o) s Sledall Uadll agas . Uadll agaal K 4aiia

(1) Look at:

- Asteriou, Dimitrios; Hall, Stephen G. (2011). "Vector Autoregressive (VAR) Models and
Causality Tests". Applied Econometrics (Second ed.). London: Palgrave MacMillan. pp.
319-321.

- Enders, Walter (2016). Applied Econometric TOime Series (Third ed.). New York: John
Wiley & Sons. pp. 272-273
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0, Zaaadl) shlall 45 daa Ao adiag

( Order of integration) cyaiall Jalsi 44, . Wil
P Adide A0Y) NV g cJalSall Any Gutly 058 o cang clital) gaes ol Aaadll aay

el VAR (55 Ladie ¢ dpladll Al 8 o3a 555 ((1(0) (stationary cilyasall S .1

. Level
I(d) (non—stationary) with d > 0 . 8iiue e cbusal JS .2

o 4aie ¢ z3saill mraay + VAR z35a8 8 Uadll om0 e Giny ¢ AlalSie il 3
Restricted . aadl VAR sae Koy (s3lly VECM Wil

- 39l VAR sl il d (358 Ld Yl @ dlalKie e culpasial) .4
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(1) Hatemi-J, A. (2004). "Multivariate tests for autocorrelation in the stable and unstable VAR
models". Economic Modeling. 21 (4): P 661.

(2) Hacker, R. S.; Hatemi-J, A. (2008). "Optimal lag-length choice in stable and unstable
VAR models under situations of homoscedasticity and ARCH". Journal of Applied
Statistics. 35 (6): P 601.
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https://ideas.repec.org/a/taf/japsta/v35y2008i6p601-615.html
https://ideas.repec.org/a/taf/japsta/v35y2008i6p601-615.html
https://en.wikipedia.org/wiki/Journal_of_Applied_Statistics
https://en.wikipedia.org/wiki/Journal_of_Applied_Statistics
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Aghian JSa (pyarier (1) VAR LIS (Say . i)l e K ae VAR(P) z3sail ale JlaS

Ve ye-1]1 = [c0] + [A1 A2 10 ] [yem1 Yoz 1+ [€c O], ... (3)
g Ablanl) GElEI desdle JS) ¢ A (1) VAR JS& axy 5. Basgll dghian (o | o) )
01 L) 580 e lua

Reduced jisall 5 (Structural VAR) gl Jal) @ Al callaal)
‘?15341\ Jal L1
: 8 (SVAR I jaidy la¥) (aes ) P i) 3hli ae  structural VAR
Boy: = ¢o+ B1Yi—1 + Boyr—a + -+ Bpyip + € ... (4)
2ol
el (k x k) asie ¢
Akl gl . gl Uil goad (1 K X) dnie ege(i=0 ... p) JSI(K X K Jiisian o B,
e paall Ladll dgnng . 1 M lpamas a1 c¥oled) 3 cpaidl e 2 By,
O Grasad . el 8 8ol DU Loy yall L ginastructural shocks (LSl clesall )
Y (e =% 0ol ddghad Bl Hhall sagagall jualiall aes
Alaie e LI Glarall (4

[1 Bo;1,2 Bz 1 ][)’u Yar | =
[C0;1 Co;2 ][31;1,1 Bi,12 Bi;21 Bij22 ][yl,t_l Vat-1 ][eu ezt ]---(5)

(1) Asteriou, Dimitrios; Hall, Stephen G., Op...cit, p323.
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S A Alisd) ailly Vipg le il OS85 o) oSasr Lo o () el
VAR 1 OLS &alieV¥) (greall clayall dlae 5o 8 dadeall (adiits A0 cuen + - J4r ol
S sole) b oo ACaall o3 o il (Ko 5 . dkedie pe Slalee i (535 ¢ (S
i<nadl l€wlall Jia (Sadll e OIS 13 ¢ Aol ks dgag (e . Ajdadl diwas VAR
LGN Al Bl a0 Sl IS 8 ¢ VAR z3sely il (e de gendl
M: 2,0l @Bl Jad) densdl miyal) ISl ISl Daas e liag Al
Glialiny dias Al alad¥ly gl cleral) 588 of (s g Adalfie g Uadll agas .1
s At e dualdS Uadll dgon (o Il 25 ade e Lee ¢ Alifiss ¢ Lalai@Y) ol i)
WD) i aas V¢ JBa dae e o VAR b Gobiail ddasipall e BY) il Jeadl e
JEaS) Gadkall i g (pSlgicnal) CDlbai b Joatlls (Gapall deral JliaS) Lol jlacd darea
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(1) Enders, Walter (2016). Applied Econometric ... op..cit, p 275.
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RN
Bylco=c, Bg'B;=A; fori=1,..,p,Byle,=e,.
: Jyaadl VAR 30" ds) e deass

Ve =CH+Ayr1+AYe o+ + Apyip +er...(8)

paad Bl el e e Cuilad) Gl yuiie paes daat iy ¢ JRda) JCAI b 4l daadl
chaiall e dle Jla 550 4l jutie sag e al) qalal) e pasll Blals e a9
er =il Clarall ClSpe & Jisall VAR 3 Uadll sgan ol ¢ elld pay .z 3salll 3 (gAY
Glera tigan N g o oS £ o) (B el Basls Ll dava Gigas old ¢ by Biley
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(1) Hatemi-J, A., op..cit . p662.
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b Ayl ddgheadl LS fag

Y=BZ+U..(10)
: B dilge paal (MLS) @l jusiall 8202 (graall Cilasjall dayha

B'=YZ'(ZZ')-1..(11)
t ) sl e Gy e Yoy 11 Abbeall 41 (Ko

Vec(B) = (ZZ™YHYZ = I, )Vec(Y) ...(12)

Gl AflaaY) jaal glae el o sdle sg . cjlhe USE Jladg (Budie Dl 54l 128
()3 gyl

e g bl Agiend (MLE) (gpamill Alain¥) jske Cafiay ¢ jbaall Allall b Jla)l 8 LS
. (OLS) Anlall (gl cilaal

_ ~ 1
MLS 31, ¢S ==

OLS Yi-, €€ X =;—kp—1

(1) Hamilton, James D. (2004). Time Series Analysis. Princeton University Press. p. 293.
(2)Zellner, Arnold (2002). "An Efficient Method of Estimating Seemingly Unrelated
Regressions and Tests for Aggregation Bias". Journal of the American Statistical

Association. 57 (298): 348

—_— —e



bl | Jud|
(2021-2004) davield §l il (§ (S ) | i yu9u0 9 ot 1 il 1 (o A0S b

re o el Jue Ao cldaa) o daall pad ¢ Sl e Glgatie il e L Glle
7% T & Owma 3hla Johl cOLlaall (o dsian IS Ol ¢ Lise) Clshla dayly Cilitia e
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(1) Hamilton, James D. , op cit, p 294 .
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https://en.wikipedia.org/wiki/Christopher_A._Sims
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.Eviews.12  Slaa¥) mali jll il jlaal)
(16) Jsa>
3

(2021-2004 )5sall Gl Cpsicia Cinag

STM SM DM GFR
Mean 0.177931 0.258639 31.89431 40.46681
Median 0.180000 0.250000 31.31000 43.00500
Maximum 0.520000 0.520000 61.46000 64.25000
Minimum -0.340000 0.150000 19.72000 5.970000
Std. Dev. 0.197229 0.084974 9.844805 16.70226
Probability 0.333282 0.000000 0.000000 0.051999

Observations 72 72 72 72

Eviews.12 bas¥ zalill il juadl)
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bl en 3 Vector Auto Regression (VAR) zisai Jasiss  Ahall L@yl 4
il Thayl 1 gl sl Gilydiges dga (e ( GFR, SCE) duia¥) caldaliaV) g 4wl
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Yl e 055 (VAR)
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(GFR,SM,STM, DM) J¥) zisail) jLidly i .1

Aaiay) CLblaaY) Gy L) A slas) Ajadd aibal duwddl lad) daxies sl s5ladS

Oe aaly olail dane Mia o Cpi A dandd) 258 (18) Jsas meagy - ool bl cilydigag
Ll slad) Wl . (%5) (e JB Adlaialip dusSe T aagi Yy @2l Geall ) duial) clidalaay)
LHaY) I Al clbalaa) (e 4am Lo dDle aagid ¢ gamll LaliVly Awial) clblaay) o
IDal) 4a n e (%5) e S Adlainbis Lilaas) Lisine ¢ AY) oVl ADle 2ag Yy gail
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Lol L3 (18) s

Pairwise Granger Causality Tests
Date: 07/23/22 Time: 03:35
Sample: 2004Q1 2021Q4
Lags: 2
. F-
Null Hypothesis: Obs S Prob.

DM does not Granger Cause GFR 70 4.94739 | 0.0268
BFR does not Granger Cause DM 1.12240 | 0.3904
SM does not Granger Cause GFR | 70 | 6.27784 | 0.0427
BFR does not Granger Cause SM 2.10957 | 0.1692
STM does not Granger Cause GFR H 70 7.11312 | 0.0147
BFR does not Granger Cause STM 1.40455 | 0.3301
SM does not Granger Cause DM | 70 | 0.92113 | 0.4690
DM does not Granger Cause SM 0.78579 | 0.5314
STM does not Granger CauseDM | 70 | 0.44165 | 0.7318
DM does not Granger Cause STM 0.72678 | 0.5722
STM does not Granger Cause SM H 70 0.16570 | 0.9157
SM does not Granger Cause STM 0.30131 | 0.8238

Eviews.12 Slas¥) malill &z jaall
GHLEAY) (e e e alaeYl JiaY) sa) ol jalil) sae 2383 VAR z3sa1 Jlexiad Jd
. (19) U 4sumsy LS HQ,SC,AIC,FPE.LR.LogL: .
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(19) dse

Jia) el Al clas)

VAR Lag Order Selection Criteria

Endogenous variables: STM SM DM GFR

Exogenous variables: C
Date: 07/23/22 Time: 03:27
Sample: 2004Q1 2021Q4
Included observations: 66
Lag LoglL LR FPE AlC SC HQ
0 -252.2158 NA 0.027671 7.764114 7.896820 7.816552
1 56.88364 571.3655 3.85e-06 -1.117686 | -0.454154 | -0.855493
2 131.1988 128.3626 6.61e-07* -2.884812 | -1.690455* | -2.412865*
3 146.3326 24.30576 6.88e-07 -2.858563 | -1.133381 | -2.176861
4 157.3522 16.36253 8.22e-07 -2.707644 -0.451636 -1.816188
5 173.4364 21.93290 8.57e-07 -2.710193 0.076640 -1.608983
6 199.9264 | 32.91184* 6.67e-07 | -3.028072* | 0.289586 -1.717108

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)

FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

Eviews.12. bas¥) zalill il jaaall
cilS Ll (yiie) e & odlel 5)sKhal) Ailanyl juleall s ) JAl deadl o) g
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i) VAR gisai @il (20) Jga

Vector Autoregression Estimates
Date: 07/23/22 Time: 04:11
Sample (adjusted): 2004Q3 2021Q4
Included observations: 70 after adjustments
Standard errors in () & t-statistics in [ ]
STM(1) SM(2) DM(3) GFR(4)
STM(-1) 1.359884 -0.020567 -1.826870 0.516462
(0.09400) (0.01507) (1.42013) (1.91433)
[ 14.4663] [-1.36461] [-1.28641] [ 0.26979]
STM(-2) -0.731605 0.013674 0.958551 0.280493
(0.09651) (0.01547) (1.45793) (1.96528)
[-7.58094] [ 0.88375] [0.65747] [0.14272]
SM(-1) -1.306253 0.841922 -5.679209 -42.74712
(1.72256) (0.27618) (26.0230) (35.0788)
[-0.75832] [ 3.04849] [-0.21824] [-1.21860]
SM(-2) -0.275988 -0.051305 4.140347 38.80298
(1.77953) (0.28531) (26.8837) (36.2389)
[-0.15509] [-0.17982] [ 0.15401] [ 1.07075]
DM(-1) 0.004103 0.007759 1.826101 0.316278
(0.01660) (0.00266) (0.25071) (0.33796)
[0.24723] [2.91618] [ 7.28358] [ 0.93584]
DM(-2) 0.014480 -0.006027 -0.816734 -0.260873
(0.01795) (0.00288) (0.27124) (0.36563)
[ 0.80647] [-2.09357] [-3.01111] [-0.71349]
GFR(-1) -0.031779 0.000142 -0.090409 1.670684
(0.00075) (0.00092) (0.08688) (0.11712)
[-2.04811] [0.15372] [-0.23490] [14.2647]
GFR(-2) -0.019236 -0.000156 -0.087956 -0.702734
(0.00570) (0.00091) (0.08604) (0.11598)
[-2.32416] [-0.17078] [-2.20870] [-6.05930]
C -0.059007 0.001669 0.514405 0.697189
(0.04464) (0.00716) (0.67446) (0.90916)
[-1.32169] [0.23319] [ 0.76269] [ 0.76685]
R-squared 0.857961 0.979957 0.986677 0.990644
Adj. R-squared 0.839333 0.977328 0.984930 0.989417
Sum sq. resids 0.392176 0.010081 89.50483 162.6374
S.E. equation 0.080182 0.012855 1.211318 1.632846
F-statistic 46.05757 372.8033 564.6959 807.3258
Log likelihood 82.13320 210.2702 -107.9286 -128.8317
Akaike AIC -2.089520 -5.750576 3.340817 3.938048
Schwarz SC -1.800428 -5.461484 3.629909 4.227140
Mean dependent 0.178300 0.260600 32.14843 41.44757
S.D. dependent 0.200038 0.085378 9.867305 15.87199
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P h ¥ alae Al (ge Aasliie (e (sSig kel gz 3gaill 3l (20) Jgan (ayms
-STM = C(1)*STM(-1) + C(2)*STM(-2) + C(3)*SM(-1) + C(4)*SM(-2) +
C(5)*DM(-1) + C(6)*DM(-2) + C(7)*GFR(-1) + C(8)*GFR(-2) + C(9) ...(1)

SM = C(L0)*STM(-1) + C(11)*STM(-2) + C(12)*SM(-1) + C(13)*SM(-2) +
C(14)*DM(-1) + C(15)*DM(-2) + C(16)*GFR(-1) + C(17)*GFR(-2) + C(18) ...(2)

DM = C(19)*STM(-1) + C(20)*STM(-2) + C(21)*SM(-1) + C(22)*SM(-2) +
C(23)*DM(-1) + C(24)*DM(-2) + C(25)*GFR(-1) + C(26)*GFR(-2) + C(27) ...(3)

~GFR = C(28)*STM(~1) + C(29)*STM(-2) + C(30)*SM(-1) + C(31)*SM(-2) +

C(32)*DM(-1) + C(33)*DM(-2) + C(34)*GFR(-1) + C(35)*GFR(-2) + C(36) .--(4)

Uadl) Gtilly aleall dad oY) ad OB dalen JSIg ¢ (s330e IS Joaall & claledl D

alai 1) (VAR) 3sai Joai dabaae S Digine ddjnal A0LaY) 25ng adaly . T Lol 230N (g)lnll
@l L) chdge 5 Auial) clblaa¥l Al o) aing (21) Jsas daiag WSy cilabes
Chdse Ll caud oo cbisall s3gh ¢ Ghially Rala@¥) dpkill ae Gl 1 e WDle 2
Pl e 2laBY) G pdail) allay Fall (SO clully adcill cidse & () @madl i)
23U (DA (e ¢ Jleadl] (g5l e sag Cipeall jrw Jhd aed b AiaY) @ldalia¥) Jlecil
b Vs Ll Y Sleall 058 Gu Apediaill Jagiall (go aall clahin) Jigals dga e Alasl
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3all VAR i (21) Jgaa

System: UNTITLED |

Estimation Method: Least Squares

Date: 07/23/22 Time: 04:25

Sample: 2004Q3 2021Q4

Included observations: 70

Total system (balanced) observations 280

Coefficient Std. Error t-Statistic Prob.

C(1) 1.359884 0.094004 14.46625 0.0000
C(2) -0.731605 0.096506 -7.580936 0.0000
C(3) -1.306253 1.722562 -0.758320 0.4490
C(4) -0.275988 1.779531 -0.155090 0.8769
C(5) 0.004103 0.016596 0.247232 0.8049
C(6) 0.014480 0.017954 0.806474 0.4208
C(7) -0.031779 0.005751 2.048114 0.0416
C(8) -0.019236 0.005695 -2.324158 0.0209
C(9) -0.059007 0.044645 -1.321687 0.1875
C(10) -0.020567 0.015072 -1.364609 0.1736
C(11) 0.013674 0.015473 0.883754 0.3777
C(12) 0.841922 0.276176 3.048492 0.0026
C(13) -0.051305 0.285310 -0.179822 0.8574
C(14) 0.007759 0.002661 2.916178 0.0039
C(15) -0.066027 0.002879 -2.093568 0.0373
C(16) 0.000142 0.000922 0.153724 0.0380
C(17) -0.000156 0.000913 -0.170780 0.0445
C(18) 0.001669 0.007158 0.233195 0.8158
C(19) -1.826870 1.420132 -1.286409 0.1995
C(20) 0.958551 1.457929 0.657474 0.5115
C(21) -5.679209 26.02301 -0.218238 0.8274
C(22) 4.140347 26.88365 0.154010 0.8777
C(23) 1.826101 0.250715 7.283585 0.0000
C(24) -0.816734 0.271240 -3.011111 0.0029
C(25) -0.090409 0.086885 -0.234900 0.0145
C(26) -0.087956 0.086036 -0.208704 0.0349
C(27) 0.514405 0.674458 0.762694 0.4464
C(28) 0.516462 1.914325 0.269788 0.7876
C(29) 0.280493 1.965276 0.142725 0.8866
C(30) -42.74712 35.07879 -1.218603 0.2242
C(31) 38.80298 36.23893 1.070754 0.2853
C(32) 0.316278 0.337961 0.935841 0.3503
C(33) -0.260873 0.365629 -0.713491 0.4762
C(34) 1.670684 0.117120 14.26472 0.0000
C(35) -0.702734 0.115976 -6.059304 0.0000
C(36) 0.697189 0.909164 0.766846 0.4439

e —— ()] [—



il bl | Jucdd|
(2021-2004) dauiull 1yl (5ol 31 i | i 30§ et S ok bk ot Sl g

Gt ) (g5 Banly Bang e LuwiaY) cbilabaa) saby old Jg¥) Al vie (1) daladl) g

oo Ji Ldlaaly dilas) giee b diain dawd 8 (0.031) Jlsier ol Ll Jelas

OB Jalea bty Ll o ilead aey ¢l S8 AT, .~ (0.04=C7) « (21) s> —( %5)
- (0.02=C8) Uiia lsia Liad (25 (0.019) Llaias (gaii)

slo sra Adedll dad (Y sl LaliVls duial) cilbbloa¥) Al a0 Y (2) Al b

&V Gk Baaly Basy ke L) cldalaa¥) 5ol ¢ Al JgY) Al se (3) Asled

Wikl dogine aae laad ddircs =Y ( 0.087 )5 (0-09 ) lsaay sl (Baall (fanads

. (C25-0.01 « C26= 0.03)

Oe gisaill oA cpug Jabuaall Balap¥) jLasl( 22 )dsass (VAR) Bls (17 )JSE mcass
28 Ll aaea 253 3 VAR dyhinad (19 )d<as ¢ sl 13 Lalsy¥) (18 )d<as ¢ Al o2a

VAR s (17) J<i
VAR Residuals
STM Residuals SM Residuals
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VAR Residual Serial Correlation LM Tests

Date: 07/23/22 Time: 04:21
Sample: 2004Q1 202104 |
Included observations: 70
Lag | LRE* stat Df Prob. | Rao F-stat Df Prob.
1| 27.79997 16 | 0.0334 | 1.808786 (16, 165.6) | 0.3336
2| 11.82266 16 | 0.7561 | 0.733793 (16, 165.6) | 0.7566
Lag | LRE* stat Df Prob. | Rao F-stat Df Prob.
1| 27.79997 16 | 0.0334 | 1.808786 (16, 165.6) | 0.2336
2 35.49624 32 | 0.3069 1.122694 (32,186.0) | 0.3100
Eviews.12 Sbas¥) mali il mil5 : jlaal)
Aleall AN Jalas ) (18) IS
Autocorrelations with Approximate 2 Std.Err.Bounds
Cor(STM,STM(-i)) Cor(STM,SM(-i)) Cor(STM,DM(-i)) Cor(STM,GFR(-i))
Cor(SM,STM (1)) Cor(SM,SM(-i)) Cor(SM, DM (-i)) Cor(SM, GFR(-i))
Cor(DM,STM(-i)) Cor(DM,SM(-i)) Cor(DM,DM(-i)) Cor(DM, GFR(-i))
Cor(GFR,STM (i) Cor(GFR,SM(-i)) Cor(GFR,DM (-i)) Cor(GFR, GFR(-i))
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(VAR )iy i (19 )Js

Inverse Roots of AR Characteristic Polynomial
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EViews. 12 las ! zali sl il ; jaeaal)

Impulse response function il dlaiwy) .2

L) lblaa) e 43l Glesall gl L) chdse dlsiul Jls (20 )JSE padly
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Dy eall ) Jead g U VL Tag & Sy Jo¥) Jeaills dailly alidily e (ad 3y Cigan cpa
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Cubidl) Julas .3

casy @AY chndl U g bie e clera o @) Gipasall nall gl Uas ey
doy aged ¢ Al GbblaaY) 8 dera Gsn JoY) dendll 8l ((21) U< (23 )
(%10) 5 33 Slblia¥) e (%40) 5 sl Hhaa¥) daleal 4 Tiie e Wasl) o 8 (%48)
Qo] Moy el lpaiall Ayl Laaal) jaicdy . ol Geall (o Aliin Zawg samll BlEY1 he
el dawad [t ¥y (oail) his) Jeleal el saall d3lgd M dsil) 0da e jsins, (%48 ) )
Daeadl) Do a5 cpn B Bl Algs ) lgdde Sy (%27 ) deatd Ll daial) cllalaadl
hid (saml) 3aal) Lol saall Ailgs D) Asdl) sda e g (%21 )Y desil (samll Ll @Y1 el
(%2 ) solams ol Al oyadt A

Tl Llaiay) Al (20 )J<a

Response to Cholesky One S.D. (d.f. adjusted) Innovations + 2 S.E.
Response of SM to BFR Response of STM to BFR
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1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Response of DM to BFR Response of BFR to BFR
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Response to CholeskyOne S.D.(d f.adjusted) Innovations +2S.E.
Response of STM to STM Response of STM to SM Response of STM to DM Response of STM to GFR
10 10 .10 10
.05 05 05 05
.00 .00 .00 .00
05 -05 -05 -05
12 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 12 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Response of SM to STM Response of SM to SM Response of SM to DM Response of SM to GFR
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.00 .00 .00 .00
02 -02 -02 -02
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Response of DM to STM Response of DM to SM Response of DM to DM Response of DM to GFR
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Eviews.12 Sbaa¥l gl pll milii : jaaal)
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Variance Decomposition of BFR:

Period S.E. SM STM DM BFR

1 2.722723 10.17212 || 47.80159 | 1.327026 | 40.69926
3.242458 18.09049 [ 51.25838 || 0.966989 | 29.68413
3.410476 21.18031 || 47.79034 | 2.716072 | 28.31327
3.460933 21.14352 || 48.38425 | 2.639923 || 27.83230
3.473257 21.46070 || 48.04840 || 2.785454 | 27.70545
3.477270 21.41122 || 48.11780 | 2.780829 | 27.69016
3.478829 21.47069 || 48.08174 | 2.781583 | 27.66599
3.479332 21.46450 || 48.08467 | 2.786356 | 27.66447
3.479416 21.46497 || 48.08385 | 2.788037 || 27.66314
3.479467 21.46651 || 48.08284 | 2.787957 || 27.66269
Cholesky Ordering: SM STM DM BFR

Eviews.12 . Alas¥) malipl) milii @ jaaal)
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Historical Decomposition using Cholesky (d.f. adjusted) Weights
Decomposition of SM Decomposition of STM
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Eviews.12 Sbaa¥l gl pll milii : jaaal)

Jo¥) zisall) cfpiia (24)J g2

STM SM DM GFR
2004Q1 0.18 0.19 23.5 5.97
2004Q2 0.15 0.19 22.5 6.31
200403 0.125 0.19 21.6 6.65
200404 0.09 0.18 20.66 6.9
2005Q1 0.07 0.18 19.72 7.34
2005Q2 0.095 0.17 19.77 8.61
2005Q3 0.125 0.17 19.82 9.89
200504 0.152 0.16 19.88 11.16
2006Q1 0.18 0.15 19.93 12.4
2006Q2 0.235 0.15 20.45 14.78
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200603 0.29 0.15 20.97 17.12
2006Q4 0.345 0.16 21.5 19.46
2007Q1 0.4 0.16 22 21.8
2007Q2 0.33 0.17 22.55 24.8
2007Q3 0.27 0.17 23 27.82
2007Q4 0.205 0.18 23.61 30.83
2008Q1 0.14 0.19 24.15 33.85
2008Q2 0.02 0.19 23.67 34.54
2008Q3 -0.1 0.18 23.19 35.24
200804 -0.22 0.18 22.71 35.93
2009Q1 -0.34 0.18 22.2 36.63
2009Q2 -0.1275 0.2 25.37 36.39
2009Q3 0.084 0.23 28.51 36.16
200904 0.29 0.25 31.64 35.93
2010Q1 0.51 0.28 34.7 35.7
2010Q2 0.42 0.29 35.61 38.78
2010Q3 0.345 0.3 36.44 41.87
201004 0.26 0.31 37.27 44.96
2011Q1 0.18 0.32 38.1 48.05
2011Q2 0.14 0.31 36.89 48.2
2011Q3 0.105 0.3 35.68 48.35
201104 0.06 0.29 34.47 48.5
2012Q1 0.03 0.28 33.26 48.65
2012Q2 0.15 0.27 32.37 51

201203 0.275 0.26 31.47 53.4
2012Q4 0.39 0.26 30.58 55.7
2013Q1 0.52 0.25 29.68 58.15
2013Q2 0.412 0.25 30.27 59.67
201303 0.305 0.26 30.87 61.2
201304 0.1975 0.26 31.46 62.72
2014Q1 0.09 0.27 32 64.25
2014Q2 -0.015 0.27 32.74 62.5
2014Q3 -0.12 0.27 33.43 60.76
201404 -0.225 0.27 34.12 59

2015Q1 -0.33 0.27 34.81 57.28
2015Q2 -0.122 0.26 33.42 52.93
201503 0.084 0.25 32 48.58
201504 0.29 0.24 30.64 44.23
2016Q1 0.5 0.23 29.25 39.89
2016Q2 0.36 0.23 29.45 38.95
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2016Q3 0.235 0.23 29.65 38.02
201604 0.102 0.23 29.84 37

2017Q1 -0.03 0.24 30 36.15
2017Q2 0.012 0.24 30.41 37.28
2017Q3 0.055 0.24 30.79 38.41
2017Q4 0.097 0.243 31.16 39.54
2018Q1 0.14 0.244 31.53 40.68
2018Q2 0.23 0.25 33 44.14
2018Q3 0.32 0.27 34.48 47.6
201804 0.41 0.28 35.95 51

2019Q1 0.5 0.305 37.43 54.53
2019Q2 0.36 0.3 37.37 52.08
2019Q3 0.23 0.3 37.32 49.63
201904 0.1 0.31 37.26 47.18
2020Q1 -0.03 0.312 37.2 44.73
202002 0.07 0.364 42.98 49.25
202003 0.19 0.416 48.7 53.77
202004 0.3 0.468 54.54 58.29
2021Q1 0.41 0.52 60.32 62.81
2021Q2 0.52 0.51 61.24 60.42
202103 0.34 0.48 59.88 59.86
202104 0.45 0.5 61.46 61.46

Eviews.12 . ‘;‘\\.44;‘)_“ GAL’)—J\ C..‘ttu : JM.J\
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Pairwise Granger Causality Tests
Date: 07/23/22 Time: 13:11
Sample: 2004Q1 2021Q4
Lags: 6
Null Hypothesis: Obs F-Statistic Prob.
SM does not Granger Cause SCW 66 6.85818 0.0174
SCW does not Granger Cause SM 2.21570 0.0605
STM does not Granger Cause SCW || 66 5.74874 0.0131
SCW does not Granger Cause STM 2.27098 0.6504
DM does not Granger Cause SCW | 66 531618 | 0.0076
SCW does not Granger Cause DM 4.89746 0.0162
STM does not Granger Cause SM | 66 0.23055 | 0.9649
SM does not Granger Cause STM 1.09034 0.3803
DM does not Granger Cause SM 66 4.00036 0.0022
SM does not Granger Cause DM 0.52438 0.7873
DM does not Granger Cause STM | 66 1.13885 | 0.3530
STM does not Granger Cause DM 0.35696 0.9027

Eviews.12. Sbas¥l zali jll mil: jiaal)
O Laad) oladl Ll (%5 )oe JB) Adldialiy e A aagi Yy sl Llgyl I dwal)
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VAR Lag Order Selection Criteria

Endogenous variables: SCW SM STM DM

Exogenous variables: C

Date: 07/23/22 Time: 13:09

Sample: 2004Q1 2021Q4

Included observations: 66

Lag LogL LR FPE AIC e HQ

0 -718.5368 NA 37932.21 21.89505 22.02776 21.94749
1 -389.4052 608.3947 2.874487 12.40622 13.06975 12.66841
2 -326.2502 109.0859 0.692539 10.97728 | 12.17164* 11.44923
3 -295.2750 49.74808 0.446125 10.52349 12.24867 11.20519*
4 -283.8252 17.00126 0.525890 10.66137 12.91738 11.55283
5 -254.4537 40.05198 0.366482 10.25617 13.04301 11.35738
6 -227.1114 33.97075%* 0.277983* 9.912467* 13.23013 11.22343

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)

FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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Vector Autoregression Estimates

Date: 07/23/22 Time: 13:44

Sample (adjusted): 2005Q3 2021Q4
Included observations: 66 after adjustments

Standard errors in () & t-statistics in [ ]
SCW SM STM DM

SCW(-5) 0.307883 -0.095806 2.64E-06 -0.000845
(0.48248) (0.84206) (2.4E-05) (0.00043)
[ 0.63813] [-2.29630] [ 0.10904] [-1.98230]
SCW(-6) -0.188057 1.47E-06 -0.075606 0.000419
(0.24196) (1.9E-06) (0.29205) (0.00021)
[-0.77723] [0.76236] [-2.12190] [1.96013]

SM(-5) -52374.70 0.757174 7.839509 84.43471
(47931.3) (0.38230) (2.40072) (42.3484)
[-1.09270] [ 1.98055] [ 3.26548] [1.99381]
SM(-6) 21768.58 -0.614142 0.074348 -28.98927

(47302.5) (0.37729) (2.36922) (41.7928)
[ 0.46020] [-1.62777] [0.03138] [-0.69364]

STM(-5) -1470.354 0.014117 0.548930 0.048332
(3851.02) (0.03072) (0.19288) (3.40246)
[-0.38181] [ 0.45960] [ 2.84590] [0.01421]
STM(-6) 1701.556 -0.014107 -0.324770 -0.363002

(2399.42) | (0.01914) | (0.12018) | (2.11994)
[0.70915] || [-0.73712] | [-2.70239] | [-0.17123]
DM(-5) -892.0795 | 0.003238 | -0.065018 | 0.309360
(536.949) || (0.00428) | (0.02689) | (0.47441)
[-1.66139] | [0.75600] | [-2.41756] | [0.65210]
DM(-6) 661.3348 | 0.001853 | 0.009905 | -0.207860
(434.514) || (0.00347) | (0.02176) | (0.38390)
[1.52201] || [0.53457] | [0.45510] | [-0.54144]

] || ——
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C -332.6553 -0.022712 -0.182873 -0.179642
(1696.33) (0.01353) (0.08496) (1.49874)

[-0.19610] [-1.67861] [-2.15237] [-0.11986]

R-squared 0.994991 0.992383 0.947715 0.992759
Adj. R-squared 0.972060 0.967924 0.917109 0.978520
Sum sq. resids 56899074 0.003620 0.142741 44.41610
S.E. equation 1178.042 0.009396 0.059004 1.040826
F-statistic 339.3708 222.5594 30.96519 234.2140
Log likelihood -544.6654 230.1126 108.8505 -80.58020
Akaike AIC 17.26259 -6.215535 -2.540924 3.199400
Schwarz SC 18.09200 -5.386120 -1.711509 4.028815
Mean dependent 35168.14 0.265485 0.183348 32.85818
S.D. dependent 13220.17 0.085503 0.204941 9.714306

Eviews.12 . Jbas¥) zali il i ; duaal
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System: UNTITLED

Estimation Method: Least Squares

Date: 07/23/22 Time: 13:55

Sample: 2005Q3 2021Q4

Included observations: 66

Total system (balanced) observations 264

Coefficient Std. Error t-Statistic Prob.

C(1) 1.391788 0.150318 9.258947 0.0000
C(2) -0.184967 0.270719 -0.683242 0.4954
C(3) -0.161382 0.432393 -0.373229 0.7095
C(4) -0.213115 0.520282 -0.409614 0.6826
C(5) 0.307883 0.482475 0.638133 0.5243
C(6) -0.188057 0.241957 -0.777233 0.0381
C(51) -1.119705 7.53E-06 -1.470590 0.1433
C(52) 3.69E-05 1.36E-05 2.723411 0.0072
C(53) -3.91E-05 2.17E-05 -1.803292 0.0732
C(54) 7.59E-06 2.61E-05 0.291231 0.7712
C(55) 2.64E-06 2.42E-05 0.109044 0.0133
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C(76) -0.000266 0.000133 -2.000383 0.0471
C(77) 0.000734 0.000239 3.068832 0.0025
C(78) -0.000671 0.000382 -1.757605 0.0807
C(79) 0.000618 0.000460 1.345067 0.1805
C(80) -0.000845 0.000426 -1.982300 0.0491
C(81) 0.000419 0.000214 1.960127 0.0417
C(82) 13.86479 34.53763 0.401440 0.6886
C(83) 37.06598 40.73909 0.909838 0.3642
C(84) -65.89394 40.89232 -1.611401 0.1090
C(85) -38.62269 48.93673 -0.789237 0.4311
C(86) 84.43471 42.34840 1.993811 0.0478
C(87) -28.98927 41.79282 -0.693642 0.4889
C(88) -2.171361 2.617373 -0.829595 0.4080
C(89) 2.154190 3.348449 0.643340 0.5209
C(90) -0.856577 3.248948 -0.263648 0.7924
C(91) -0.132764 3.231320 -0.041087 0.9673
C(92) 0.048332 3.402465 0.014205 0.9887
C(93) -0.363002 2.119938 -0.171232 0.8643
C(94) 1.762814 0.309477 5.696112 0.0000
C(95) -1.034700 0.404936 -2.555218 0.0115
C(96) 0.255557 0.449754 0.568215 0.5707
C(97) -0.068782 0.495638 -0.138775 0.8898
C(98) 0.309360 0.474407 0.652100 0.5152
C(99) -0.207860 0.383903 -0.541440 0.5889
C(100) -0.179642 1.498742 -0.119862 0.9047
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VAR Residuals
SCW Residuals SM Residuals
4,000 .03
3,000 .02
2,000 o1
1,000
.00
0
1,000 -0l
2,000 -.02
3,000 -.03
2006 2008 2010 2012 2014 2016 2018 2020 2006 2008 2010 2012 2014 2016 2018 2020
STM Residuals DM Residuals
.10 4
3
.05
2
.00 1
-.05 0
-1
-.10
-2
-.15 -3
2006 2008 2010 2012 2014 2016 2018 2020 2006 2008 2010 2012 2014 2016 2018 2020
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VAR Residual Serial Correlation LM Tests

Date: 07/23/22 Time: 14:47

Sample: 2004Q1 2021Q4

Included observations: 66

Lag LRE* stat Df Prob. Rao F-stat Df Prob.

1 15.18396 16 0.5112 0.952825 (16, 104.5) 0.5129
2 16.57397 16 0.4137 1.046707 (16, 104.5) 0.4155
3 24.81011 16 0.0732 1.627653 (16, 104.5) 0.0742
4 37.10929 16 0.0020 2.579131 (16, 104.5) 0.0021
5 14.44460 16 0.5656 0.903362 (16, 104.5) 0.5673
6 14.12133 16 0.5897 0.881838 (16, 104.5) 0.5913
7 14.85827 16 0.5350 0.930996 (16, 104.5) 0.5367
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Autocorrelations with Approximate 2 Std.Err. Bounds
Cor(SCW,SCW(-i) Cor(SCW,SM(-i) Cor(SCW,STM(-i) Cor(SCW, DM ()
6 6 3
4 4 4
2 2 2
0 0 0
2 -2 2
4 -4 4
-6 -6 -6
2 4 6 8 10 12 2 4 6 8 10 12 2 4 6 8 10 1 2 4 6 8 10 12
Cor(SM,SCW(-i)) Cor(SM,SM(-i)) Cor(SM,STM(-i)) Cor(SM,DM(-i))
6 6 6
4 4 A
2 2 2
0 0 0
2 -2 )
4 -4 4
-6 -6 -6
2 4 6 8 10 12 2 4 6 8 10 12 2 4 6 8 10 1 2 4 6 8 10 12
Cor(STM,SCW(-i)) Cor(STM,SM(-i)) Cor(STM,STM(-i) Cor(STM,DM(-i))
6 b 6
4 4 4
2 2 2
0 0 0
2 -2 2
4 -4 4
-6 -6 -6
) 4 6 8 10 1 14 6 8 10 D 24 6 8 1 W 2 4 6 8 10 D
Cor(DM, SCW(-) Cor(DM,SM (i) Cor{DM,STM(]) Cor(DM,DM(-i)
6 6 6
4 4 4
2 2 2
0 0 0
2 -2 2
4 -4 4
-6 -6 -6
2 4 6 8 10 12 2 4 6 8 10 12 2 4 6 8 10 12 2 4 6 8 10 12

Eviews.12 . Sbas¥l zali jull =il el
Cabas) e i) cblalaay) 4 Js¥) deadl) DA dara Sigan o) (25 )d<a (e LDy
I s bl dadll A Ll olas) 8 iy (g3l WLV 1 b e Jad 3y M gal anly (g)las
Jalea Ll sad) &gy 3 peal) o il o0l Tay & Doued) AL iy oSy ¢ iYL
Jeadll 8 olea] N Joad aBlilly lan o5 Jo¥) deadl) dday B alas] Jad ) Cagand (goiil) )y

—— ] [—



el | Jutdf
(2021-2004) dauiull 1yl (5ol 31 i | i 30§ et S ok bk ot Sl g
G Ganll b e b 3y Gipin gpm e sl A Il el 8 iy el
DB ey 4l adin @b ses o) Juadll b obeal] Juary S8l JoY) deadlly daills (mliasly

Loyl J=dll 82y eS8 ¢ Ald 8 dange dadial Aot clblaay) LDlaia W . saa) daa ) Sl

Gellyy sl BV haiad ae it & bl deadl) b bl Juaiy Sl JgY) deadl) b
sl Al ) iy hall e gy pmedid Geallly eeladl Jaadll

dacasil) Aglaiu) Jlga (25 )<

Response to Cholesky One S.D. (d.f. adjusted) Innovations + 2 S.E.
Response of SCW to SCW Response of SM to SCW
.01
3,000
.00
2,000 ol
1,000 -.02
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Response of STM to SCW Response of DM to SCW
.04
1
.02
0
.00
-.02 -1
-.04 By
-.06
-3
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
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Variance
Decomposi
tion of
SCW:
Period S.E. SCW SM STM DM
1 1276.371 100.0000 0.000000 0.000000 0.000000
2 2315.087 96.46312 2.604888 0.144191 0.787801
3 3234.669 91.95056 6.177654 0.400563 1.471221
4 4042.190 87.69316 9.661140 0.609434 2.036271
5 4757.187 84.05375 12.65635 0.689310 2.600589
6 5395.514 81.14042 14.96330 0.654594 3.241691
7 5968.268 78.93145 16.49973 0.567033 4.001791
8 6483.822 77.34143 17.27780 0.481768 4.899006
9 6949.813 76.25683 17.38521 0.423753 5.934207
10 7374.357 75.55204 16.96050 0.392595 7.094873
Eviews.12 Sbas¥l zali pll il : jlaal)
A zagail) cfpitia (31 )dgas
SCW SM STM DM
2004Q1 293 0.19 0.18 23.5
2004Q2 1721.75 0.19 0.15 22.5
2004Q3 3150.5 0.19 0.125 21.6
2004Q4 4579.25 0.18 0.09 20.66
2005Q1 6008 0.18 0.07 19.72
2005Q2 7121.5 0.17 0.095 19.77
2005Q3 8235 0.17 0.125 19.82
200504 9348.5 0.16 0.152 19.88
2006Q1 10462 0.15 0.18 19.93
2006Q2 10640.25 0.15 0.235 20.45
2006Q3 10818.5 0.15 0.29 20.97
200604 10996.75 0.16 0.345 21.5
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2007Q1 11175 0.16 0.4 22

2007Q2 12376.25 0.17 0.33 22.55
2007Q3 13577.5 0.17 0.27 23

200704 14778.75 0.18 0.205 23.61
2008Q1 15980 0.19 0.14 24.15
2008Q2 18452.25 0.19 0.02 23.67
200803 20924.5 0.18 -0.1 23.19
200804 23396.75 0.18 -0.22 22.71
2009Q1 25869 0.18 -0.34 22.2
2009Q2 27901.25 0.2 -0.1275 25.37
2009Q3 29933.5 0.23 0.084 28.51
200904 31965.75 0.25 0.29 31.64
2010Q1 33998 0.28 0.51 34.7
2010Q2 34541.25 0.29 0.42 35.61
2010Q3 35084.5 0.3 0.345 36.44
201004 35627.75 0.31 0.26 34.21
2011Q1 36171 0.32 0.18 38.1
2011Q2 37077.75 0.31 0.14 36.89
201103 37984.5 0.3 0.105 35.68
201104 38891.25 0.29 0.06 34.47
2012Q1 39798 0.28 0.03 33.26
2012Q2 42010.75 0.27 0.15 32.37
2012Q3 44223.5 0.26 0.275 31.47
201204 46436.25 0.26 0.39 30.58
2013Q1 48649 0.25 0.52 29.68
2013Q2 50406.25 0.25 0.412 30.27
201303 52163.5 0.26 0.305 30.87
201304 53920.75 0.26 0.1975 31.46
2014Q1 55678 0.27 0.09 32

2014Q2 55374.25 0.27 -0.015 32.74
201403 55070.5 0.27 -0.12 33.43
201404 54766.75 0.27 -0.225 34.12
2015Q1 54463 0.27 -0.33 34.81
2015Q2 51923.25 0.26 -0.122 33.42
201503 49383.5 0.25 0.084 32

201504 46843.75 0.24 0.29 30.64
2016Q1 44304 0.23 0.5 29.25
2016Q2 41554 0.23 0.36 29.45
2016Q3 38804 0.23 0.235 29.65
201604 36054 0.23 0.102 29.84
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2017Q1 33304 0.24 -0.03 30

2017Q2 33778.25 0.24 0.012 30.41
2017Q3 34252.5 0.24 0.055 30.79
201704 34726.75 0.243 0.097 31.16
2018Q1 35201 0.244 0.14 31.53
2018Q2 36176.75 0.25 0.23 33

201803 37152.5 0.27 0.32 34.48
201804 38128.25 0.28 0.41 35.95
2019Q1 39104 0.305 0.5 37.43
2019Q2 39881 0.3 0.36 37.37
2019Q3 40658 0.3 0.23 37.32
201904 41435 0.31 0.1 37.26
2020Q1 42212 0.312 -0.03 37.2
2020Q2 40810.25 0.364 0.07 42.98
2020Q3 39408.5 0.416 0.19 48.7
202004 38006.75 0.468 0.3 54.54
2021Q1 36605 0.52 0.41 60.32
2021Q2 42656 0.51 0.52 61.24
202103 40682 0.48 0.34 59.88
202104 38884 0.5 0.45 61.46
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Abstract

After 2003, the Iraqi economy witnessed an increase in its foreign exchange
resources thanks to the increase in oil exports to form abundant financial returns
that contributed to increasing the Central Bank of Iraq’s foreign currency reserves,
and these rates continued to rise after the Central Bank obtained independence in
accordance with Law 56 of 2004, which set priorities Monetary policy goals The
goal was to reduce inflation and stabilize the value of the dinar, and this new
mechanism helped to some extent free the Central Bank in determining the
mechanisms and means that determine this goal. Therefore, the Central Bank set
the formation of foreign reserves as a mechanism to withdraw the surplus from the
monetary mass, and this was the beginning of the employment (foreign currency
auction) or the currency window. The challenge puts the monetary authority in a
difficult and complex situation, in conflict with the two goals: either maintaining
the foreign reserve within indicators of sufficiency and a safety valve to confront
economic crises and the depletion of foreign exchange through imports and the

free movement of capital.

The research aims to analyze the reality and components of foreign reserves
and indicators of monetary stability in the lIragi economy and to clarify the
relationship between them, as well as to measure the impact of foreign reserves on
indicators of monetary stability in achieving the monetary policy objectives of

stabilizing the general level of prices and lowering inflation rates.

The results showed that the percentage of foreign reserves increased during the
period from 2004- 2021 which led to their accumulation, and the broad money
supply witnessed changes during the study period affected by the increase in
foreign reserves. In reserves) and indicators of monetary stability - while the
direction of causation was the house of foreign reserves (the ratio of foreign
currency sales to foreign reserves) in one direction, from reserves to monetary
excess and monetary depth, and two directions with monetary stability. As the

results showed in the error variance analysis, the monetary stability index was the
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largest explanatory of the movements in foreign reserves in the first and second

models.

The research concluded with a set of recommendations, the most important of
which was the need to draw the future of the Iraqi economy with real reforms
based on focusing on foreign reserves with the Central Bank of Iraq and increasing
these reserves, which contributes to maintaining monetary stability and avoiding
any problem of conflict in the goals that build the structure of the economy again
at the level of output GDP, reduce inflation and maintain monetary and financial

stability
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