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Abstract

This study aims to analyze the relationship between the money supply
(M2) and the general level of prices (INF) in the Algerian economy for the
period (1990-2021), using the autoregressive model (VAR), and the results
were reached by the Johansen test of co-integration that there is no co-
integration relationship, as it showed Granger methodology, there is a
unidirectional causation from the general level of prices(INF) towards the
money supply (M2), and the existence of an inverse relationship between the
money supply and the general level of prices, as the more the general level of
prices increases by 1%, the M2 money supply decreases by 0.77%.

Keywords: money supply, general price level, VAR model, response

functions
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” 1

QC—LB—32(32+2)2:3

th = X(0.05,16) = 26.30
rols il o —
Aol Akl lEl e J g o L B¢ Hp = p == p =0 RN B2
gl Al jhanal s LA 058G ‘Q.-Q, eS8 cHl;gpkmio::diu i 41
tlpd I LYY alls alad ol 2Ll JKaYI ey
By heall do 4l aby Al 0K ¢Q =104.91-Q =26.30 Wt LM2Z alol. 5l LLp¥) &> e =
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By heall do ) aby LAl 06K «Q. =48732>-Q =2630 W LINF al.Lll 3\ LN als e =
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LINF s LM2 &t piceld 00V bLsy¥ @13 (4=2) Jgind!

Correlogram of LINF Correlogram of LM2

Date: 05/20/23 Time: 01:35 Date: 05/20/23 Time: 01:35

Sample: 1990 2021 Sample: 1990 2021

Included observations: 32 Included observations: 32

Autocorrelation  Partial Correlation AC  PAC Q-Stat Prob Autocorrelation  Partial Correlation AC  PAC Q-Stat Prob

LI — [ — 1 0644 0644 14546 0000 | — | I — 1 0876 0876 26922 0.000
| — LI | 2 0520 0.181 24361 0.000 [ — g o 2 0.737 -0127 46.642 0.000
[ | LI 3 0.366 -0.043 29.395 0.000 | — [ | 3 0648 0135 62374 0.000
@ LI | 4 0166 -0191 30468 0000 [ 0o 4 0560 -0075 74549 0000
| I 1 1 5 0.110 0.047 30955 0.000 | — g 5 0.463 -0.057 83.191 0.000
g LI 6 -0.063 -0.179 31.122 0.000 | [ | 6 0341 -0179 88.062 0.000
[ g 7 -0.208 -0.192 33.010 0.000 @ | | 7 0.227 -0.042 90.306 0.000
1/ 1 1 8 -0.247 -0.013 35784 0.000 1 @ po 8 0.159 0075 91.459 0.000
| LI 9 -0.266 0055 39123 0.000 [ g o 9 0.092 -0.078 91.860 0.000
= g o 10 -0.301 -0.124 43.604 0.000 | I | | 10 0.019 -0.026 91.878 0.000
| g 11 -0198 0122 45640 0000 1 1 g 11 -0.018 0.089 91895 0000
|1 LI 12 -0.196 -0.033 47.723 0.000 I [ | 12 -0.075 -0.176 92.201 0.000
[ [ 13 -0.074 0.107 48.038 0.000 [ [ 13 -0.143 -0.085 93.366 0.000
1 | oo 14 -0038 -0.109 48124 0000 | | 1 1 14 -0.196 -0.047 95697 0000
0o g o 15 -0.076 -0.133 48.498 0.000 1/ g o 15 -0.253 -0.092 99.798 0.000
[ | g o 16 -0.059 -0.096 48.732 0.000 i/ [ 16 -0.274 0.077 104.91 0.000

EViews 13 zsly <l ps : jheasl
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L n M sl i S e 3L

p
AY =AY = D A+ e 04
j=1
JP
AY, =AY = D gAY+ C o e, 05
j=1
p
AY, =AY, = A +DE+C+ e, 06
j=1

Hannan-Quinn (Akaike (AC) o aas BL sudy =W s p s e
D (2-2) =l U =z « Schwarz (SCy (HQ)
Senlidd slany) a5, OF e Cpshededd ADF jlasY eVl 30 Lad Lt Bl

U ) e ekl SIST (06) Sl 2358 0858 p = 1

ALM2, =ALM2, , —gALM2 _, + ft+C + 5., 06
ALInf, =ALInf_, —gALINf_, + A+ C+ i 06

L_Régis Bourbonnais, Econométrie, Dound, Paris, 6e édition, 2005, P-P: 231-232.
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LM?2

. A:.Ing?tEd Dickey-Fuller Unit Root Test on LM2 Augmented Dickey-Fuller Unit Root Test on LM2 Augmented Dickey-Fuller Unit Root Test on LM2
Lay Lengur. T {1 Key e A B c i) £
tStatistic ~ Prob.* t-Statistic ~ Prob*  Null Hypothesis: LM2 has a unit root
Exogenous: None
Augmented Dickey-Fuller test statistic 2826110 01995 Augmented Dicke .-FuHer tﬂeSt statistc 0746693 08190 Lag Length: 1 (Fixed)
Test critical values: 1% level -4.206729 Test critical values: 1% level 270170
5% level 3.568379 Shlevel -2.963972 o .
10% level 3218382 3 10% level 2621007 tStatistic  Prab.
*MacKinnon (1996) one-sided p-values “MacKinnon (1996) one-sided p-values. Augmented Dickey-Fuller test statistic 0.888100  0.8952
Test critical values: 1% level -2.644302
5% level -1.952473
Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation 0
De%endem Vanah\\(ei D(LM2) ! Dependent Varizble: D(LIZ) 0% level -1 610211
Method: Least Squares Method: Least Squares . .
Date: 052023 Time: 0152 Date: 0520123 Time: 01:52 *MacKinnon (1996) one-sided p-values.
. 5 Sample (adjusted): 1992 2021
Sample (adjusted) 1992 2021 ncluded b 90 after ad
Included observations: 30 after adjustments ncluded observations: 30 after adjusiments
Augmented Dickey-Fuller Test Equation
; ot Variable Coefficient ~ Std. Emor  -Statistic ~ Prob.
Variable Coefficient ~ Std. Error  t-Statistic ~ Prob Dependent Variable: D(LM2)
LM2(-1) 0061302  0.081878 -0.748693  0.4605 Method: Least Squares
LM2(-1 0407773 0144288 2826110  0.0089
D(LMZ(H))) 010239 0169509 0B03737 05513 D(LM2(-1)) 0072369 0189179  0.382544 07091 Date: 05/20/23 Time: 01:51
c 1471474 0524382 2806112 0.0094 ¢ 026935 0333415 0.807897  0.4262 gample (adjusted): 1992 2021
@TREND("1990") 0012687 0004553 2786687 00098 '~ N ANMONE U demredtont e nnongs INClUded observations: 30 after adjustments
MR L
Augmented Dickey-Fuller Unit Root Test on LINF Augmented Dickey-Fuller Unit Root Test on LINF Augmented Dickey-Fuller Unit Root Test on LINF
Cag tengut T meay . 5 T . T =
E;!:eﬁpuuuﬂ;?;\;gNF has a unit root t-Statistic Prob.” Lag Length: 1 (Fixed) -
Lag Length' 1 (Fixed) Augmented Dickey-Fuller test statistic 1883496 0.6380 tStatistic  Prob”
Test critical values: 1% level -4.296729
i 0 Augmented Dickey-Fuller test statistic -2.116375 0.2403
t-Statistic Prab.* 15[}/“;‘3\2 igg?gg;g Test critical values: 1% level -3.670170
_ C 5% level -2.963972
Augmented Dickey-Fuller test statistic 1420846 01417 =pacKinnon (1996) one-sided p-values. C 10% level -2.621007
Test critical values: 1% level -2.644302 “\acKinnon (1996) one.sided p values
5% level -1.952473 - : .
10% ?E“;,Zl 1610211 Augmented Dickey-Fuller Test Equation
agf:;nddTéaﬁrgﬂ;guw) Augmented Dickey-Fuller Test Equation
*MacKinnon (1996) one-sided p-values. Date: 0520023 Time: 01:45 Dependent Variable: D(LINF)
Sample (adjusted): 1992 2021 Eztg?gé}-;ﬂiggs‘}ﬁfm, -
Included observations: 30 after adjustments Samb\eﬂmu tedy 19'92 '2021
AD%%?:;;??\gﬁga’;:gléigfft Bquation Variable Coefficient ~ Std Error  t-Statistic Prob. Included observations: 30 after adjustments
Eahogijéﬁggsgruamsm . LINF(-1) 0334870  0ATT792  -1.883496  0.0709 Variable Coefficient  Std Error  t-Statistic Prob.
ate: ime: 01: D(LINF(-1)) 0221786 0194192  -1.142086  0.2638
Sample (adjusted) 1992 2021 c 0540166 0547314 1003384 03249 LINF(-1) -0.315970 0149269 -2.115375 00438
" @TREND('1990")  -0.003900  0.018999 -D.205254  0.8390 DLINF(-1)) 0232037 0.184302 1259000  0.2188
Included observations: 30 after adjustments - - - - c 0453596 0282513 1605577  0.1200

EViews 13 by <l s jtaall

Sl ey (Hy i g =100 .08 Jo ¢ (5-2) St ADF o) 15 e 0 Jolondl
Bts g JoS 13 g 52yl yd Jo Oz LINF 5 LM2
(B#0,c#0,0=1) TS¢s oo LM2 4l -

(=0 ,6=0;p=1) G2w 09 DS g5 oo LINF L Ly —

1Sy a8l aglas Y1 Hlas ) olgnl gudei SVt e o

iall ol Jed ¢ ADF =) (Ljung — Box L=\ Pk Ll als odles Lol -
die Sab Bpdtes g dall Sl e OF ol il JuSldl (3 g=1 8umgl) Jdor gy Jo an Sl
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DLINF 5 DLM2 & picald 31301 bLy¥1 @15 ( 6-2) Jguond

Correlogram of DLM2 Correlogram of DLINF
Date: 052023 Time: 02:03 Date: 05/20/23 Time: 02:03
Sample (adjusted): 1991 2021 Sample (adjusted): 1991 2021
Included observations: 31 after adjustments Included observations: 31 after adjustments
Autocorrelation  Partial Correlation AC PAC Q-Stat Prob Autocorrelation  Partial Correlation AC PAC Q-Stat Prob
[ [ I I 1 0025 0.025 0.0219° 0.882 . .= 1-0.359 -0.359 4.4068" 0.036
g g 20122 -0.123 05509 0.759 I I g 2 0034 -0109 4.4477 0.108
o I I 3 0.036 -0.030 05879 0.897 (I [ 3 0079 0062 46758 0197
L I I 4 0067 0.055 07679 0.943 g g o 40241 0215 6.8681 0.143
LE [ 5 0142 0133 1.5564 0906 [N I I 5 0169 0012 7.9985 0.156
g g 6 -0.101 -0.007 19717 0922 I I I I 6-0014 0047 80085 0.238
= g 70265 -0.236 4.9560 0.665 g (I 7-0.089 -0.063 8.3437 0.303
[ [ I I 8 0085 0.063 51421 0.742 I I g 8 -0026 -0.159 8.3728 0.398
Lo I I 9 0.066 -0.001 5.3445 0.803 I I I I 9 0046 0024 84703 0488
g3 1 g o 10 -0.214 -0.248 75803 0670 g (I 10 -0.083 -0.066 8.8041 0.551
[ [ [ 11 0055 0.144 77346 0.737 I I oo 11 0.015-0.093 88160 0.639
[ [ I I 12 -0.008 0.006 7.7385 0.805 g g o 12 -0.124 -0.218 96381 0.648
[ [ I I 13 0.059 -0.022 79363 0.848 (I I I 13 0.070 -0.004 99192 0.701
[ [ I I 14 -0.003 -0.039 79368 0.893 [ [ 14 0120 0121 10.782 0.703
oo I I 15 -0.097 0.001 85398 0.900 I I [ 15-0.021 0.058 10809 0.766
[ [ Lo 16 -0.000 -0.062 8.5398 0.931 1go g o 16 -0.097 -0.189 11.457 0.780
EViews 13 &nbj_ uszu :).\.a.aj\
aml J» |=1> 5 DLINF , DLM?2 <ipazld 31300 L3N alls <Malas o3 o -

«Prob > 0.05 iz » ;1 2V 05 -
Qc=8.539/\11.457-<Qt=26.30 gl o 3l Q-Stat et 2ilaxV) —

s DLM?2 ol )il Sl ods >y

Blgll gyl =3

DLM2, DLINF : ADF sio iy gits (7—2) Jgoonl

Augmented Dickey-Fuller Unit Root Test on DLM2

Null Hypothesis: DLM2 has a unit root
Exogenous: None
Lag Length: 1 {Fixed)

"l »

Augmented Dickey-Fuller Unit Root Test on DLINF

Null Hypothesis: DLINF has a unit root
Exogenous: None
Lag Length: 1 (Fixed)

{-Statistic Prob.* {-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.023620  0.0002 Augmented Dickey-Fuller test statistic -4.756253  0.0000
Test critical values: 1% level -2.647120 Test critical values: 1% level -2.647120
5% level 1952910 5% level -1952910
10% level -1.610011 10% level -1.610011

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DLM2)

Method: Least Squares

Date: 05/20/23 Time: 02:08

Sample (adjusted): 1993 2021

Included observations: 29 after adjustments

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DLINF)

Method: Least Squares

Date: 05/20/23 Time: 02:08

Sample (adjusted): 1993 2021

Included observations: 29 after adjustments

EViews 13 Ty Sl s ezl
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¢(1983) Sargan-Bhargava L= -

¢«(E-G: 1987) Engle-Granger 45 — £} ai ke Srall LIS jLas) -

¢(J-J:1987) Johansen-Juselius o= puilagr daylay Srall LIS Las) -

bl dejel) Zaall Slsmdl G SN 2358 Jlemzals sl LS -
Pesaran (2001)¢ARDL

Cades il jaad Balas¥l pskdl Oleals Gasls (Bppiie g smemrle 38T A Wl duls — (gl O e pal) e olii T MG LU A A
A57: -« 2012
67 o 20050 psb A gl v e cpodize guled D) ¢ et ] A1 il
®_Ritchard Harris, Using Co-integration Analysis in Economics Modelling, Prentice Hall, London, 1995, P :23.
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boudl yluout) Bigd ADF 3u>g1 ylr jla oils (8-2) Jguad!

Augmented Dickey-Fuller Unit Root Test on E1

Null Hypothesis: E1 has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.133123 0.2282
Test critical values: 1% level -2.641672
5% level -1.952066
10% level -1.610400

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(E1)

Method: Least Squares

Date: 05/20/23 Time: 08:29

Sample (adjusted): 1991 2021

Included observations: 31 after adjustments

il ol W e ool e oo ool oo W Mool Wkl i

Augmented Dickey-Fuller Unit Root Test on E2

Null Hypothesis: E2 has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

" »

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.846770 0.0059
Test critical values: 1% level -2.641672

5% level -1.952066

10% level -1.610400

*MacKinnon (1896) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(E2)

Method: Least Squares

Date: 05/20/23 Time: 08:27

Sample (adjusted): 1991 2021

Included observations: 31 after adjustments

EViews 13 msly ol s : el

oot — i\ g By s & il oSN Lt —2

Johansen — _luo—uilass aily drall LS Lol Cuazad F sda s

Juselius

Johansen-Juselius juhur— pwilrgr oSS Lot (9-2) Jguon!

Unrestricted Cointegration Rank Test (Trace)

Hypothesized

Mo. of CE(s) Eigenvalue

MNone 0.284567

Atmost 1% 0.1211

81

Trace 0.05

Statistic Critical Value  Prob.*
13.92164 1549471 0.0851
3.875625 3.841465 0.0490

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
*MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized

Mo. of CE(s) Eigenvalue

MNone 0.284567
Atmost 1% 0121191

Max-Eigen 0.05
Statistic Critical Value  Prob.*
10.04602 14 26460 0.2089
3.875625 3.841465 0.0490

EViews 13 sty Sl ps : jhadl
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D Jelond!
. Test Trace V1 L

s ee sV Hy sl 24 Jss o Prob = 0.0851 > 0.05 :JsY1 Lo -
el LS amze e 590y pus

sl bl 3 Al e oyl g Y S sl LIS ol G ateg
VAR(p) o5 5o aullll olpaad £358 fumsl 055, domndl 0
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VAR Céj.u — g

p=1 sblal 5 OF > adholill jyles oy (4-2) @l I e 1 bl 38 wpiow —1

ij.a.-‘\ sy -2

“Vector Autoregression Estimates
Date: D528/23 Time: 20:32
Sample (adjusted): 1991 2021
Included observations: 31 after adjustments
Standard errors in { ) & t-statistics in [ ]
Lz LINF
LMZ2({-1) 0.872514 016709
{0.0s508) (0. 52729)
[ 13.4074] [ 0.31690]
LIMNF{-1) -0.0FF299 0.657015
{(0.01775) (0. 14379)
[-4_35580] [ 4 .56934]
[ 0. 650286 -0.140138
(0.27477T) (2.22633)
[ 2_40304] [-0_.06295]
R-squared 0897070 0_435890
Adj. R-squared 0.889TF717F 0_395597
Sum sqg. resids 0. 260873 1712641
5 E. equation 0096524 0. 782085
F-statistic 122.0143 10.81786
Log likelinood 23006741 -34. 78993
Akaike AlC -1.746285 2438060
Schwarz SC -1.607512 2. 576833
Mean dependent 4089192 1.629063
S.D. dependent 029058 1.005983
Determinant resid covariance (dof adj.} 0005496
Determminant resid covarnance 0004484
Log likelinood -4 161153
Akaike information criterion 0655558
Schwarz criterion 0. 933104
NMumber of coefficients (=3

EViews 13 i, o2 el
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Syl =350 =3

VAR(1) z3se Sladas :(11-2) Jguondy

System: UNTITLED

Estimation Method: Least Squares
Date: 05/28/23 Time: 20:34
Sample: 1991 2021

Included observations: 31

Total system (balanced) observations 62

Coefficient Std. BError t-Statistic FProb.
Z(1) 0.8672514 0.063077 13.40738 0.0000
C(2) -0.0772959 0.017746 -4 355799 0.0001
C(3) 0.660286 0.274771 2.4030435 0.0126
Ci4) 0.167096 0.527287 0.316897 0.7525
C(3) 0.6527015 0.1437388 4. 569337 0.0000
C(6) -0.140138 2226328 -0.062946 0.9500
Determinant residual covariance 0.004484

Observations: 31

R-squared 0.897070
Adjusted R-squared 0.889718
S.E. of regression 0.096524
Durbin-Watson stat 1.929617

Observations: 31

Equation: LM2 = C(1)*LM2(-1) + C{2)*LINF(-1} + C({3)

Mean dependent var 4.089192
5.D. dependent var 0.290658
Sum sqguared resid 0260873

Equation: LINF = C4)*LM2(-1) + C{3)"LINF(-1) + C(8&)

R-sguared 0.435890
Adjusted R-squared 0.395397
S.E. of regression 0.782085
Durbin-Watson stat 2330461

Mean dependent var 1.629063
5.D. dependent var 1.003983
Sum squared resid 1712641

EViews 13 i, o2 el

VAR (1) g3t il — W)

ot abstes o 055 VAR s 08 INF oozl lsiny M2 il o0l Olpise Lol o s

p=1
M2 i) ol £3ge5 —1

LM2, =087« LM2;_1 —0.077 x LINF,_; + 0.66

INF (sead) phges =2

LINF, = 0.17 * LM2,_; + 0.65 * LINF,_, — 0.14
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)yl — Ll
o) Wl & ey Slpall oy Balas¥l B et e deley Lyt g Bl bl uny
1.%\ by ) sl B me (of Lt Bl M)
DNl et -
iyl s 4 Aot dg Y 2 Hy
e g5 1 Hy
deennd! yLazt (122 J gt
VAR Granger Causality/Block Exogeneity Wald Tests
Date: 05/28/23 Time: 20:40

Sample: 1990 2021
Included observations: 31

Dependent variable: LM2

Excluded Chi-sqg df Prob.
LINF 18.97299 1 0.0000
All 18.97289 1 0.0000

Dependent variable: LINF

Excluded Chi-sq df Prob.
LM2 0.100424 1 0.7513
All 0.100424 1 07513

EViews 13 ~i, ob-2 : jieadl

: el
o2 ¢ sl LM2 @add\ oot ool i) 3 oy LINF o5eadl 530 0 4N 0 -
.Hi:Prob = 0000 < 0.05 :H1 Luh 540 Jsds 0 Hp aal) a4
Jyd ¢ 4oy « LINF @siadl pisgo s 3 o ¥ LM2 u i) o ol 1 il b -
.Hy: Prob = 0.7513 > 0.05 : Hy #iall 15,4

FEAPN e‘)._.\.mml.q 'é)S.\A omigig )f\b;.“ = )\L&n‘j‘_’ Jj&.\“ OR L)Ab_\ﬂ“ dA\S.\”} 4.).\.\.;.:” )" ¢ e (p 5&;.“ A (g U\:’.))‘ R
16-15 e a 2011 ¢l
http://faculty.kfupm.edu.sa/coe/sadig/proceedings/SCAC2004/55.ASC029. AR.Benbouziane.Cointegration%20and%20Causality%20Bet%20_1_.pdf.
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:.\rbclgd’\é%.\zf&,«hwwj

LINF
LM?2 <

LM?2
LINF

A A J

C:}Q.J\ SR G g...lh.d\
Al Yy awldll JSTall e sgs uST Lle uiall zised) bk 5~

D Slamyl kot — Yol

W) adally LINFy_q oozl jageg 2ald) 3500 LM 2, $ladd o) o)l o3l flee 1
¢« Prob = 0000 A 0.0001 A 0.0196 < 0.05 &> aslas dY¥s U

wi Gk LM24_q s o aalldl aadls LM 2, il ol AW acdll oy sob Ll dorgy .2
%1 s Seas e %0.87 wb

INFy_q st peadd aaldl 2 dls LM 2, il el W 2adl o oS bl 4p .3
%1 egas wie Y00.077 aias w4

min LM 24 i) o ,al) aJUb) 2l 0F T R%2 = 0.8970 £ ) iondl bolas 20 hoy 4
%89.70. sz slall \oadlly 2aL) 4ok

e Fp = FR = F)99 =336 yF, = 122.01 :0Y Wlasl Jsis z5adl 5

LMZt @il o el pane o Alanld) Sl s A 393rg ety L
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Inverse Roots of AR Characteristic Polynomial

15

1.0

0.5

0.0

-0.5

-1.0

-1.5

«;‘“w‘ Jebodl — 3G

:GS}Q-J‘ 4yl el -1

VAR (1)z3 505 syl it ylt :(13-2) Jguond

Roots of Characteristic Polynomial
Endogenous variables: LM2 LINF
Exogenous variables: C

Lag specification: 1 1

Date: 05/28/23 Time: 21:28

Root Modulus
0.764765 - 0.036143i 0.765618
0.764765 + 0.036143i 0.765618

No root lies outside the unit circle.
VAR satisfies the stability condition.

EViews 13 ~i, o2 : jieadll

: Jokonll

SOlal) 87 O 3 ayLasa V) bys gag a8l VAR £356 0F oSl L anaVl jlasl b5 et

slax 1 b)) Ao o 3l ¥ 3gedl OF an U il 3305 s a5 ol oy oyl e ol

u.g\..\.ﬂ\ C)u rJ& j‘

:G}}aﬂ\ Sy oy dulys -2
(S5 o S DL e —1

L)) 35wy 1580 o M LM Test jlas) otz cllexSU ) LUV LIS Cug,
G bl sy ads e a8 ) daall ol e LVl e ez el fdeze 3l
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(1)z3sed Test LM jlest i :(14-2) Jgundt

VAR Residual Serial Correlation LM Tests
Date: 05/28/23 Time: 21:28

Sample: 1990 2021

Included observations: 31

Mull hypothesis: Mo serial correlation at lag h

Lag LRE"stat df Prob. Rao F-stat df Prob.

1 4.010357 4 04046 1.022610 (4,500) " 04048
2 4.295482 4 0.3675 1.098422 (4, 50.0) 0.3677

EViews 13 gty olr pos : jiaall
D Jelod!
35wy pde Jo 0T W) nhall 2o Jod LS Ol V) e B N Sl V) Bed
el 313 bl
Prob = 0.4048,0.3677 > 0.05; = p=0

D Dol Ayl il jlast =2

VAR(l)Céj.u ‘;\ﬁ :\g')\}a:...a\ (15—2) J).\ad\

Mull Hypothesis: RESID01 has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=T)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -H.656212 0.0000
Test critical values: 1% level -2 644302

5% level -1.952473

10% level -1.610211

*MacKinnon (1996) one-sided p-values.

EViews 13 malipy Sl prs : ezl
D Jelod!
Hy Jod 280 Js39 Hy dpaall aeo i) (25 on Ol Vs o 310 Jlaz V) i o
sV AR(L) 35 Gy 0B addsg sumsll o o Blsdl 5l Jo 4B 5 %05 s s
Prob = 0.000 < 0.05
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( Sed) o SN BLIYI Lt -3
VAR(1)z3s0 315 M By 815 :(16-2) Jguod)

Correlogram of RESID01

Date: 05/28/23 Time: 21:32
Sample (adjusted): 1991 2021
Included observations: 31 after adjustments

Autocorrelation

Partial Correlation AC PAC

(Q-Stat

Prob

(I
O

v

=

(—

O

|
|
|
|
|
|
|
|
|
|
|
|
IO
I O
|

|

|
[
O

| 1 -0.014 -0.014
| 2 -0311 0.2
| 3 -0.140 -0.167
g 4 0203 0106
= 5 0334 0.206
I 6 -0.038 0.087
| 7 -0.225 -0.023
| 8 -0.040 -0.016
| 9 0.079 -0.109
| 10 -0.092 -0.302
| 11 0.054 0.038
| 12 0.007 0.047
| 13 -0.133 -0.098
| 14 -0.177 -0.158
| 15 -0.018 -0.034
| 16 0.120 -0.049

=

=

0.0070°
3.4247
41416
57035
10.085
10.145
12.305
12.376
12.666
13.078
13.228
13.231
14.240
16.125
16.145
17.120

0.933
0.180
0.247

0.073
0.119
0.091
0.135
0.178
0.219
0.279
0.353
0.357
0.306
0.373
0.378

EViews 13 @Uﬁ Ol P :JW\

oo

il e a5y ) Hy ial 204 Jod v Ol VI e Gmad 3L Jla V) ed
U B ASie e JVAR (L) 2358 s 0B adey Jand) oiam e Slsl)

w

[

[

o

-0.20

Prob > 0.05

1 Sl el aygdl Lt —4

SB15d ndadl mygd) jlast 1(6-2) (S

-0.10

-0.15

EViews 13 mslipy Sl ps : izl

-0.05 0.00 0.05 0.10 0.15

59

Series: RESIDO1
Sample 1990 2021
Observations 31

Mean 1.77e-16
Median -0.007142
Maximum 0.143701
Minimum 0.217464
Std. Dev. 0.093251
Skewnesz -0.230145
Kurtosis 2.326574
largue-Bera  0.B559435
Probability 0.650693
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: ot

Sy ol S et @ g kel asdl Jsd e Ol ¥ s dmnd B Sl V) ded e
03 Gy (Syims die el misl) a LM 2 502l ool 356

Prob = 0.65 > 0.0

5

White b (17—2) Jj.\zr.‘\

VAR Residual Heteroskedasticity Tests (Levels and
Date: 05/28/23 Time: 21:44

Sample: 1990 2021

Included observations: 31

Squares)

Joint test:
Chi-sq df Prob.
1274490 12 0.3879

Individual components:

Dependent R-squared F(4,26) Prob. Chi-sq(4) Prob.
res1*res1 0.148426 1132923 03628 4601200 0.3307
res2*res2 0.257053 2248945 0.0912 7068651 0.0027
res2*res1 0254521 2219230 00946 7890161  0.0957
EViews 13 ~i, ol : 1l

[ Sl ol O e -5

: Jokoed

ATV Lzad O (ol ol aie i zisd) s e White L Z 4S5
lnie s b el e (gpiall o L Wy 905
Prob = 0.3879 > 0.05
3] (St Bghudl Jolowsy itz — WU

ESUCNO TN BNV RCFFEARUTE R SPERVRCAE I Y WESPVRCIEV RNV A NVRPON
ety izl 25 Jlgsg bl 2 gl oo S5 an miged) ladial gl sl Glmal LS
(Décomposition de Choleski) Seszi 154 e dasn W Sl o35l Slyy o opalidl Lol
oA IS e (Choleski) Sodsis w58 daans ooa2 b pladl] a3l edo f i ol e
o Gl ol iy ) (3 s ) Ol b cpalie (K2 ST e o OF ot (ol
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: (Décomposition de Choleski) cpt Ly -1
e B 3 VI s Ay (deedd B ohpazell Gl 2831 510 el L S
Sl b om V) ol aidy cais padl (3 sl ot ) i ) el gl 3 L)
28 bl G bl 5l Was L5 OF 3) (3 gad) Olpad S ol Caoy Il aT L)

G 2 Al B i s LS S gl ¢ (18=2) Juanl

LM?2,
Variance Decomposition of LIM2:
Period SE. LM2 LINF
1 0.096524 100.0000 0.000000
(0.00000) (0.00000)
2 0.134699 80.57365 19 42635
(9.90613) (9.90613)
3 0171442 59 95367 40.04633
(14.6369) (14.6369)
4 0.204741 46 07322 5392678
(15.6986) (15.6986)
5 0.232592 37.45226 62.54774
(15.6535) (15.6535)
6 0.254649 32.05087 67.94013
(15.3550) (15.3550)
7 0.271466 28.60787 71.39213
(15.0402) (15.0402)
8 0.283926 26.35178 73.64822
(14.7753) (14.7753)
g 0.292950 24.85608 75.14392
(14 5745) (14 5745)
10 0.299359 23 85659 7614341

(14.4286) (14.4286)

EViews 13 msly ol s : jadd!
: Jeod
Gl ol s 3 gl Lo o 0100 0T LM2 saidl ol 5l bl SU S Jld il
s ) ) anl 3 sy (el e %080.57365 s a3l Jo Loty i) s Lo 351 I3
9023.85659 et 5,501 3540 4l ) ol 3 gl Ma iy (LINF 5ol piga ) 9619.42635,

1
3 oW iy L) LS ez 2013 112002 (n 2JW B3 Olas G s (63LasV sadl e W Ty 2 GlisV) Glswl 05 Jomith ¢ Laidias Ol
720 2014 ¢ mloysdly AW BleuW : anasss ) psley iylntlly 13LaBV) pslall 30570 3Ky st ot Gaalor (AppLaBY) pslal
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A e xS FULINF of ) 1is n2y « LINF oseadl ige ol 9%076.14341 e ponl) 2.l
LM?2. i

: (Fonctions des Réponse) Jad) 83 e d1s Johows -2

el Jane Slad SR S e Gl e Laelas o0 8517 a1 25 Jlgs e
i) o 3eedl Slpaze (dmY Ay Glme SLAN S Bado 1 Jlgll sds iy (il a5
e Sl ST addndly 2

Jadl) 85 ) Bl A1y ) il (T2 JSKad)

Response to Cholesky One S.D. (d.f. adjusted) Innovations
95% Cl using analytic asymptotic S.E.s

Response of LM2 to Innovations
15
10
05
.00
-.05
-.10
-.15

-.20

M2 -LINF

EViews 13 zolp Sl pdaal)
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A )00 5 b iy 1 (1-2) Galal

inf m2 inf m2
1990 16,65 61,77 412 2,81
1991 25,89 49,11 3,89 3,25
1992 31,67 51,94 3,95 3,46
1993 20,54 50,1 3,91 3,02
1994 29,05 45,32 3,81 3,37
1995 29,78 37,17 3,62 3,39
1996 18,68 33,01 3,5 2,93
1997 5,73 36,08 3,59 1,75
1998 495 42,38 3,75 1,6
1999 2,65 4221 3,74 0,97
2000 0,34 37,83 3,63 -1,08
2001 423 56,85 4,04 1,44
2002 1,42 62,72 4,14 0,35
2003 427 62,82 4,14 1,45
2004 3,96 59,27 4,08 1,38
2005 1,38 53,83 3,99 0,32
2006 2,31 57,28 4,05 0,84
2007 3,68 64,09 4,16 1,3
2008 4,86 62,99 4,14 1,58
2009 5,74 73,16 4,29 1,75
2010 3,91 69,05 4,23 1,36
2011 4,52 68,06 4,22 1,51
2012 8,89 67,95 422 2,19
2013 3,25 71,73 4,27 1,18
2014 2,92 79,31 4,37 1,07




2015 478 82 4,41 1,57
2016 6,4 78,88 437 1,86
2017 5,59 79.33 4,37 1,72
2018 427 81,58 4.4 1,45
2019 1,95 80,54 4,39 0,67
2020 2,42 96,5 457 0,88
2021 7.23 91,2 4,51 1,98

WWW .albankaldawli. org 1l el jaall




g Sl s

gibedadd ADF Ly slay¥1 88 wuow (2-2) ol

VAR Lag Order Selection Criteria
Endogenous variables: L2
Exogenous variables: C

Date: 06/20/23 Time: 01:41
Sample: 1990 2021

Included observations: 30

VAR Lag Order Selection Criteria
Endogenous variables: LINF
Exogenous variables: C

Date: 05/20/23 Time: 01:41
Sample: 1990 2021

Included observations: 30

Lag LogL LR FPE AIC SC HQ

Lag LogL LR FPE AIC 5C HQ

0 5265271 NA 0.088907 0417685 0.464391 0432627
1 2302664 52.81156% 0.0144157 -1.401776" -1.308363% -1.371692",
2 2310772 0145944 0.015333 -1.340514 -1.200395 -1.205689

0 4133513 NA 0984600 2622342 2869048 2.837284
1 -33.46782 1468564 0623032" 2.364521% 2457934 2394405
2 23261210 1540298 0629351 2374140 25142680 2418965

*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

*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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Dependent Variable: LM2
Method: Least Squares
Date: 07/09/23 Time: 08:21
Sample: 1990 2021

Included observations: 32

Variable Coefficient Std. Error t-Statistic Prob.

LINF -0.064629 0.050255 -1.286019 0.2083

C 4.197937 0.097537 43.03927 0.0000

R-squared 0.052248 Mean dependent var 4.090262

Adjusted R-squared 0.020656 S.D. dependent var 0.285995

S.E. of regression 0.283026 Akaike info criterion 0.373907

Sum squared resid 2.403115 Schwarz criterion 0.465515

Log likelihood -3.982509 Hannan-Quinn criter. 0.404272

F-statistic 1.653845 Durbin-Watson stat 0.283648
Prob(F-statistic) 0.208274




Dependent Variable: LINF
Method: Least Squares
Date: 07/09/23 Time: 08:24
Sample: 1990 2021

Included observations: 32

Variable Coefficient Std. Error t-Statistic Prob.

LM2 -0.808426 0.628626 -1.286019 0.2083

C 4.972720 2.577329 1.929409 0.0632

R-squared 0.052248 Mean dependent var 1.666047

Adjusted R-squared 0.020656 S.D. dependent var 1.011498

S.E. of regression 1.000996 Akaike info criterion 2.900330

Sum squared resid 30.05982 Schwarz criterion 2.991939

Log likelihood -44.40529 Hannan-Quinn criter. 2.930696

F-statistic 1.653845 Durbin-Watson stat 0.774170
Prob(F-statistic) 0.208274
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VAR Lag Order Selection Criteria
Endogenous variables: LM2 LINF
Exogenous variables: C

Date: 05/28/23 Time: 20:31
Sample: 1990 2021

Included observations: 30

Lag LogL LR FPE AlC SC HQ

0 -45.90962 NA 0.083598 3.193975 3.287388 3.223859
1 -2.275110  78.54213* 0.005860* 0.551674* 0.831913% 0.641325%,
2 -0.495116 2.966655 0.006945 0699674 1.166740 0.849093

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction errar

AIC: Akaike information criterion

SC: Schwarz information criterion

H: Hannan-Guinn information criterion



