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Summary:

This study aimed to know the impact of oil price shocks on the money supply and government
spending in Algeria, through the application of the technique and the Autoregressive Regression
(VAR) model for the period between (1990 2020), and then deducing a standard model that
can predict these variables, and this study presents An opportunity to test the nature of the
relationship between oil prices, money supply and government spending in the Algerian
economy.

The study found results that there is a one-sided causal relationship between oil prices, money
supply and government spending, so that the oil price affects money supply and government
spending and is not affected by them in the short term, within the model of predicting the study
variables, the positive oil shock positively affects the The money supply and government
spending and the negative shock affect them negatively.

Keywords: oil prices, money supply, government spending, oil price shocks, VAR, the
Algerian economy.
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? L AR (1)IP=1

daala (Al 93 e aiadic )_._GM;LAUL»)caJIAAMUJ @il O‘M‘Lﬁdﬂ‘ﬂnﬂ\ﬁj\ ¢ Byuad Adal ae 1
(147 « 146) = 0=¢ 2012-2010¢ 5 ) Glualic HEL Sy

3 8 50 daale daalac Auaai®y) a glad) A8 Eyjews gl Jlaniols Aol dadall) A8 &) jualaac i g je o 2
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:ADF () shall) auusall jigh o jLail
alie o adiny sy galall jaall aagd jas jLis) (ADF) 1981 wusall jl8 Sov Jlodl ey
G BLY) e galsdl AR(P) g55 0o zasad (AN AR(1) g5 00 gasas disaly asty 4SI4(DF) sl
pe g5t waad o sl Lagly dneill Judbadl 4g)hiin) o alSl 550l 4l muay grs (lsdall 2all

P zile D e ading s Do T Jlae Ga il ) Ay

Ay1=9Yt — 143 ,pjAY t—j+1+¢e *lgisd
AYy = QY 1+ XjppjAYt—j+1+c+g; 12z 35l
AYt=®Yt_1+Zf=2ijYt_j+1+c+bt+et 13z 3 saill

O=0-p) e
feh WS z3ge IS oa Wajlial ahyall (iag 8l Jiati
b LS Jaaiiy culi an e Vs ey oladl ez 3saill la dapa g5iai Vi gigalll B

Ho=0=0 faralipuca il
H1=0<0 Al )

tol WS Juamy b aa o ggind (Vs e oladl o zasalll lagd Axpall sda (ggiad Vi2z dgadl)

Hp: 00 = tdeanl) dua il

c

Hi: <0, #0 Al 4 yall

Alall oaa & gyl Juaiy culi as ey e oladl Lo ggiad Lapall saa of 222D :3 g igadl)

ngLeS

HOZ®=050=C}b=0

1
H1:®<0jC¢0jb;t0

PP O asmy puald LGa)
LY 13 (gymac ADF 3 DF - (g)lidy sasaaal)l culayygill Ludi (1988) Phelips perron  adie -

. dabn :\.:_1__)\
0 .48 4|

S (o) Al A 50 Allac ApaliaiBY) o glal) A0S ¢ yivale Agdadll) cilailal) o i pal) Jlaad i Ul dpans 5 ) 5 L
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2 1 2
o =;Z t=1£t

bl el il st AL Al yal)

SR P[P P CITPN
Sl DA e 7z Akaly gaall Jigh cplill and) S° i) Jabea) o :A2IEY Als, pal
P Ca Aaal) 23kl e AS i)

2_1 2 I i 1 T ~ ~
=_ Z=1 €t+22i21 (1 - m);zt=i+l gtgt _i
T Glaaliad) sae Yy 3508l Glglalall axe alagl (g5 pall (0 ann cpldll laa i Jal o
~4(-) ol
100
s ool Ailian] Cluat dadyl Alsyal

£ s e A - . - T . G2
I
(Victor Autoregression)VAR X jlasiV) gz dgai: GIGY qullaal)

A Linall Apalaid¥ clpsial) dadaily sy (3laty e dald cgaliai®) 50mil) 7 3 aaf VAR z3lai 2
iyl g il Cabidial A palipall HEY) Jlas SIS g gl Cpaal) s (AlUad) A ¢ Jadal) Jidasll o YIS
dale Jlaaly e lual] Jayd (5205 ABilas ddiay ol piall JS dadlae 48 Lg clpsiall o2 ol 4800 5 450 sl
Y alaal) IS 8 csial) JSI glall)
VARY) gz isai ciy i :J Y1 gl
zsal yfimys ¢ 7 SIMSly ol 3 Auhall 3(1980) diw 530 JsIVARJ I3 jlaatV) 23l cijela
OsSi sl saVAR(P) @l japp Aol (VAR #dgais Aalals lpuaia Clyaatiall JS 1A laasy)
bt Jgal e

Ye=m+A1yr 1 T AV 2+ + Apyep + €t v (D)

T=0,+1,+2 ..

kK g Al alyriall 8 0ean 2y (Ve Yoro -0 Yiet)
kXK i) cOlalaal) 2 giian & 2 A;: (A1, Ay, e, Ay
kx1 g, (White noise) (an masall disiias ot e70 (1, €, e vor . Eg)
b AUl JSall aie ey 1aas var(l) gl P=1c ol Gty Tl K=2

(a11 a12) ()’1,t—1 ) n (51) (3’1t) _ (m1)

Az1 A2/ \Y2,t-1 €2/ \Yat m;

BJ\._Aﬂ\ Al ‘).m.\ﬂ maall Slalke AANEN dadall é".ukﬂ\‘g L“JE.'\S‘ G U"""L:‘ﬂ‘ Alai®y). 3..\.1::1: ‘)Jw\ e daaa Jﬁm\ e - 1
21202¢2008-20094 )xiSuy) dadls

2 _Christopher A .Sims,(1980) «Macroeconomics and Reality»,Economitrca , (Vol48),(No 01)p5
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: ) JSAL S (K gz 3sall 13

YVie =My +a11 Y161 T Q12Y2e-1 + €1t

VAR AN glasiy) plad Jalas cjghd : SU g8

lyriall Aiadl) Judladl JS o) (e SHD @lldg - Lt ) 455 (UNt roOts test) saagll joa Hlasl:] sl
Ll clig il DA e b Als ) Lebigad ol 3iue Cunll 48

- il Judlidl G (Cointegration test) ol piall Jalsall jladl): 2 shadl)

D el Al A80a)) oladl aaad 4ia gl (Granger causality) duuud) lia):3 3daal)
VARD S sty o lad mdgad pafiy paas GG

05 VAR U z3sai jluse 5ali sans Jal (e lgde sl W) L 2 ) chlia¥ s alead) (o apaed) clllia
bt L Bl (Say Al julaall o8

FPE ) sl Uas jlea1

Nt ).det Q (p) A AL ey

FPE=(""

t 3

Asall Laxiall fpuaially il 48 s nei Q)

LK) claalial) aae N

LAaldfal) Gl il dae:n

aaly Haa¥) FPE dad aaad & ey SV e K=N /10 JaP diad) a6l 2aeidFPE Clusy o 56
P leie () shlall s sae

FPE (pg)-Minp =1 FPE(p)

AKAIKE  cilagiaall jlaa—1

A Al Al VAR zasaill jlue 5alida s aoail Cilagles jlne sag

AIC (p)=In|%(p) | +(K + pK*) 2/,

:L'j Cua

Llalial s T

sl Gl paia dae:K

sl g

A DY i3 3 o el Las) S Gl i

~1980) 3 5l JMA il Jlall ) ey g€l g Maa¥) Asal) geilill ¢y dppmal) A8allc saiall Fudae auds- L
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' AIC (pO)=Minp i JAIC (P!

tAg ) clagleal) jlma—2

: AV ADa)) sy

BIC (p)=log(detQ(p)) + [anpe @]

23l Lgle Al sale  Leall Gabaill Ao jlaall 3580 5350 )
L3 g el shalall el aae als

.k
2 HQIC (p0)=M|np _ 1HQIC(p)2

(! it} YY) Al gl Jadad ;) Gaaall
Ll )y Bl laad G A8l J Y 7 dgalll
P = f (Ms)
iz dsalll iagi 1
pns g ¢ ihall b cagSall B alll (aje o adil) jles) Glesa S Jidady (uld dal (0
1990 ¢abe i) ia)l 358l Ay gine ¢ sSin Auabpall lily o) ) e Ua VAR A jlasiVl =3 s
b ) Aeluay Ul olld Jle Jely . 2020 5
P+ay+a; + Mg + ¢,

() giial Lasl) aa g Ll ae Jia tMs

A Jedlall A Aty dags aaag 2
o el L AIC Hladl s LI el e Uany) el axe ladl) A Cangbaagll i Ll A s Cogu
TR | IR PREN |

(1990-2016) 3 5l i Jad) (8 culdil) Juall gal o AbaaY) ¢ oSl 9 AbadY) (Aaal) il (s dppcal) ABMad) Jubaic 51 sl t
T402a2018001 232xllc Aaalle gabaBy) dualull ddaac VAR (SIAN laady) Ak a)adiuly
OnsSil)  laa) g Jdaal) zlil)  dlaa) ¢ dgssd) A8Nal) A ya g i) AVAR 7z 3lad alddiad cal gall HYia ¢ & ladie 2
(344 -343) o 0 ¢ 2820 1230aalle A gl 5 ApalaBY) o glall guiad daals Al ¢ Ay ygm b Nanil )
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MS (s gimall sic Baagl) il (PP) ¢gum gunldy (ADF) aegall jligh o jLad) il (1) ad; Jgaad)

(ADF Test) augall g 2 jlid) | (PP Test) & gum guntd LS4

EENSL L
aa o9
&) paiia L i as ] e | i bl
. 5 JERLN ladly el .

Ay yl) ale oladly . Jags ale oladly | oladly

¢ s

Prob Prob Prob Prob Prob Prob
P 0.5582 | 0.8474 0.4649 | 0.5317 | 0.7804 | 0.4633
Ms |0.0196** | 0.0760** | 0.0035* | 0.6515| 0.6283 | 0.4955

Eviews ]2 laay) malipll clada o alade¥l cpidlhal) slas) et jiaall
%5 AV (ssiae dic dygima* * %1 A3 5w dic 4gina
&b Prob(Ms) o J< o sl (el Ayl Aludud sas gl jaa il yuin oMef Jsaad) DA (e
i Uiy HLEY) 138 3 5jie ALulull 4ias (0. 1)Asinall s5ise 0 B LIS Sl S0 Ll
DLa) 8 Lale ale oladly gl as (s ale aladly il dag Jadd il s 2 gagn AN Agadal) Ay il
by Ly ¢ Hfine e Alulull aia (0.1) Lyl s5ime (o S) 2l JS CilS adld (9505 (unld
- ple aladly i as Hen ¢ ale sladly Cull o ¢ ol Cul o D g AL dpenal) A )

Gl 23 Bangl Jiad (PP) G Guslhy (ADF) gupall Jligh (S3 La8) i 1(2 ) dgaadl _

. MSJsy!
(ADF Test) augall g <o jLad) (PP Test) (g m (unld jLEa)
KPYY
i ol aa | cwlli aa 440 culd aa
“W hagd s aa ) ) 3 hid cylh as ) sladly culd
all ale olaily | ale sl ale olaily i
?
Prob Prob Prob Prob Prob Prob
P 0.0015* | 0.0073* | 0.0001* 0.0021* |0.0098* | 0.0001*
Ms 0.0020* 0.0134 | 0.0001* | 0.0900*** | 0.3408 | 0.0039*
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Eviews12 ilasy) galil) cilajia o alic¥l ¢pidlall slae) Gar jdaall
%10 A2 goiue dic 4ygama* ** %1 Y2 (g5iue die 4 gima®

%5 AN (ssiume die dygra**

S) cuilS prob(Ms) dag o sl (aye dulud saagll jia cohlial il i kel Jpaal) DDA (e
S8 cilS all Al Ggoms ol Sl Soy Hlial 8 ale oladly Culh o a8 Ay sinall (g5l (e
oyl il Abuludl 8 ale oladly Cull as dsasy AL aall Apnd iy Lag (0.1)4 0] (s5ise (s
- ple oladly il asn (g0 5 dal s dgag e dnedal) Apa il iy ¢ )

i dsall) ali daj0 aaas 3

Aliaially Uyl Lg) limpad ) bead) alasind 2 Cosu Jajl) shalill aae sae aaas Jaf gum

Dbz BIC 35U cilaglaal) Hlaac AKAIKE J cilaglaal) jla (FPE gl gl Uad jlia b
VAR z3sa yalida,0 (3) a8y Jsaall pen sy HQI il sladl)

(VAR)J! 7 3gai Al da0 st ulaa :(3) ) Jgaad

Lag LogL LR FPE AlC sC HQ

0 -1000.154 NA 2.266+32 80.17231 80.26982 80.19935
1 -920.1592 140.7905*  5.18e+29 74.09274 74.38527*  74.17387*
2 -916.6213 5.660593 5.42e+29 74.12971 74.61726 74.26493
3 -911.3777 7.550898 5.00e+29%  74.03021*  74.71278 74.21953
4 -911.0766 0.385330 6.98e+29 74.32613 75.20372 74.56954
5 -906.2119 5.448532 6.93e+29 74.25695 75.32956 74.55445
6 -899.9660 5.996027 6.37e+29 74.07728 75.34491 74.42887

Eviews12 Jlaay) malinl @lajda Ao slade¥l ouidlall slae) Gai juaal)

3 sl gy pa A uin HQe SCe AIC: FPE( LR juled) o jeday(3) a8y Jsaall by Pla oam
ot JS e Uay) clyid
(VAR) 13 jlasiy) dadl gigad paii 4

codial) Zigalll o

P = f (M)
e oDl Aai sall Aadl) Aal) dan i (Sa
Pi=Bo + B1 Ms: + &
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S Juait)

VAR g igall §,88a colalaall:(4) o) Jsaal

&l _gaaciall MS P

MS(-1) 0.333694 -2.40E-14
(0.25863) (9.9E-14)
[ 1.29024] [-0.24299]
MS(-2) -0.152038 -1.13E-13
(0.34921) (1.3E-13)
[-0.43537] [-0.84953]
MS(-3) 0.871405 1.39E-13
(0.32902) (1.3E-13)
[ 2.64852] [ 1.10355]
P(-1) 2.50E+12 1.071431
(8.1E+11) (0.30769)
[ 3.09826] [ 3.48219]
P(-2) 1.57E+11 -0.012831
(1.1E+12) (0.42473)
[ 0.14084] [-0.03021]
P(-3) -5.61E+11 -0.017849
(7.7E+11) (0.29272)
[-0.73217] [-0.06097]
C 1.54E+13 7.468359
(1.5E+13) (5.67701)
[ 1.03549] [ 1.31555]
R-squared 0.996004 0.800981
Adj. R-squared 0.994862 0.744118
Sum sq. resids 3.66E+28 5337.073
S.E. equation 4.17E+13 15.94197
F-statistic 872.3189 14.08623
Log likelihood -913.8520 -113.2335
Akaike AIC 65.77514 8.588105
Schwarz SC 66.10819 8.921156
Mean dependent 7.06E+14 49.78848
S.D. dependent 5.82E+14 31.51534
Determinant resid covariance (dof adj.) 2.50E+29
Determinant resid covariance 1.41E+29
Log likelihood -1019.097
Akaike information criterion 73.79267
Schwarz criterion 74.45877

Number of coefficients 14

Eviews12 laay) malipll cilajba Ao alade¥l cpidlall slas) et jdaall

reN e a5 1) Jkal) gigadd) Jysas 5
Pl gLl Ll 0 g8h JRaVAR ) zisal Laiy o
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48l VARY) g dgai il (5): 8y J gaadl
MS = C(1)*MS(-1) + C(2)*MS(-2) + C(3)*MS(-3) + C(4)*P(-1) + C(5)*P(-2) +
C(6)*P(=3) + C(7)

P = C(8)*MS(-1) + C(9)*MS(-2) + C(10)*MS(-3) + C(11)*P(-1) + C(12)*P(-2) + C(13)*P(-3) +
C(14)

Coefficient Std. Error t-Statistic Prob.
Cc@) 0.333694 0.258628 1.290245 0.2040
C(2) -0.152038 0.349214 -0.435371 0.6655
C(3) 0.871405 0.329016 2.648520 0.0113
C(4) 2.50E+12 8.06E+11 3.098264 0.0035
C(5) 1.57E+11 1.11E+12 0.140835 0.8887
C(6) -5.61E+11 7.66E+11 -0.732166 0.4681
C(7) 1.54E+13 1.49E+13 1.035489 0.3064
C(8) -2.40E-14 9.88E-14 -0.242989 0.8092
C(9) -1.13E-13 1.33E-13 -0.849534 0.4004
C(10) 1.39E-13 1.26E-13 1.103549 0.2761
C(1y) 1.071431 0.307688 3.482194 0.0012
C(12) -0.012831 0.424727 -0.030211 0.9760
C(@13) -0.017849 0.292723 -0.060975 0.9517
C(14) 7.468359 5.677006 1.315545 0.1955
Determinant residual covariance 1.41E+29

Equation: MS = C(1)*MS(-1) + C(2)*MS(-2) + C(3)*MS(-3) + C(4)*P(-1) + C(5)
*P(-2) + C(6)*P(-3) + C(7)
Observations: 28

R-squared 0.996004 Mean dependent var 7.06E+14
Adjusted R-squared 0.994862 S.D. dependent var 5.82E+14
S.E. of regression 4.17E+13 Sum squared resid 3.66E+28
Durbin-Watson stat 1.942522

Equation: P = C(8)*MS(-1) + C(9)*MS(-2) + C(10)*MS(-3) + C(11)*P(-1) +
C(12)*P(-2) + C(13)*P(-3) + C(14)
Observations: 28

R-squared 0.800981 Mean dependent var 49.78848
Adjusted R-squared 0.744118 S.D. dependent var 31.51534
S.E. of regression 15.94197 Sum squared resid 5337.073
Durbin-Watson stat 1.984043

Eviews12 Alasy) malidl clada Ao alaie¥L cpidlal) slae) char juiaall
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:odiall 7 dgall) Ay hiiad cpe EY -
Inverse Roots of AR Characteristic Polynomial ;\_u\ 1) Jk\'—'\i\_@-‘it'\lzﬂ ) § )
s .(Ms) zigall

1.0
0.5
0.0
-0.5
-1.0

-1.5
-1 0] 1

-Ahasy) Evies12 palipn clapa Ao alaieYl gl slae) (e jaaal)
algll e J8 adll @l gl HLEaY) s Jaly & AasSaad) sdall alll JS o ) (4 ) A IS pedy
;e zigal sa il Var J) zisa of Jsill ey 4iay
ronbl) Jalaty L) Jlg2 _6
Alaiua) Jlg2 e
(t=1) 358l A Ms el 3 dlsie dada Slaal vie a3l Ll (6) &8y Jsaal) DA (e
(t=2) sl iy PP 3 a0 6l ) gam ol el gl AMs = 4.17E + 13) lsia
les il 8 Caay) Gl any yaindP aiyl AMs = 4.02E + 13) deaall laia (alidil aag
Aadall deylal
e ) @al11098515 jhaie(t=1) syl PP ) b ddlsie dera laal ()
ol die leall s of Jaill (S adde s obe JS8 (ST M (aliss) @lld gol AMs = 10.51202
Aedall Aapl s Ladill Hlend 8 i
At i wilii (6) ad) Jgaadl

il yiiall MS P
1 4.17E+13 0.000000
2 4.02E+13 2.99E+13
3 3.43E+13 4.39E+13
4 5.03E+13 3.76E+13
5 5.57E+13 492E+13
6 5.44E+13 6.19E+13
7 6.20E+13 6.29E+13
8 6.74E+13 6.86E+13
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9 6.85E+13 7.71E+13
10 7.25E+13 8.04E+13

Response of P:

Period MS P
1 10.51202 11.98515
2 10.26104 12.84126
3 5.165546 12.88672
4 5.628735 8.985000
5 6.255513 7.503782
6 4.258796 8.348479
7 3.745284 6.840735
8 3.912167 5.387199
9 2.972046 5.344876
10 2.380471 4.632420

Cholesky Ordering: MS P

Eviews12 _laa¥) malipll o aldieYl opialal) slas) ¢t jauaal)
Ol A anie JS daaliss (520 ol Capai 4 ra s i) Und 0l Jalas Al o (e Cangd) o) 2 eplidl) Jalas
(7) ad Jsaadl A (e yedi bl Jalailly dalad) peiial) g Ul
el Uad 0l Jalas il (7) a8y Jgaad)

Variance

Decomposition of MS:

Period S.E. MS P
1 4.17E+13 100.0000 0.000000
2 6.52E+13 78.94600 21.05400
3 8.58E+13 61.62302 38.37698
4 1.06E+14 62.53044 37.46956
5 1.30E+14 60.44963 39.55037
6 1.54E+14 55.61175 44.38825
7 1.77E+14 54.04541 45.95459
8 2.02E+14 52.93223 47.06777
9 2.26E+14 51.10347 48.89653
10 2.51E+14 49.94255 50.05745

Variance

Decomposition of P:

Period S.E. MS P
1 15.94197 43.47987 56.52013
2 22.89833 41.15541 58.84459
3 26.77842 33.81396 66.18604
4 28.80098 33.05101 66.94899
5 30.41274 33.87141 66.12859
6 31.82404 32.72471 67.27529
7 32.76571 32.17731 67.82269
8 33.43530 32.27050 67.72950
9 33.99000 31.99037 68.00963
10 34.38671 31.73573 68.26427

Cholesky Ordering: MS P
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. (Huasy) Eviews12 galip clajda o aladeYh cpdllall dlae) gt juaal)
omy (M)l e aaia o el odled Jsaad) (8 50l oulal) clig€a Jas Hlis) gl IS (e
sl A cplill cUaal e %78 Laiw Jo¥) 558l DA ands yuial ) ghms i) eWadl o0 100%
(Ms) & L) (e %21.46 cams of (S (P) badill e yviie 8 deday dudi jiiall ) (35 40
50% s piaaii Cam haa Aglle (P)J Agppeadil) 5)08)) ilS 5pilal) 558l die Taaads Jyshll gadl 3 W
-(Ms) cplall eadl (e
) Aufpa 7
Ms il duladl):(8)ad; Jaad)

Null Hypothesis: Obs F-Statistic Prob.
P does not Granger Cause MS 28 5.18059 0.0078
MS does not Granger Cause P 0.46993 0.7064

. (Abasy) Eviews 12 gmalipn clada o alaieYl giilal) alas) e jaaal)
LAY dadll ANy a8l e )l e (g 4a A dDle dlia odle) Jsaall DA e
)Adll Jiig (HO)Apeanll dpcajdll (b ys Cagun 0L, (0.5) Apsinall (g5ime (o0 S8l 25 (0.0078) sl
(H1
0.7064) cualy dlaa¥) dadl) o) Jalay Jaiil) Hlawsl ) o081l impal (e 4 Ay ADle lin 283 Y
(0.5 )iagiaall sie (10 2S) s (
SEY (Ms) 5 suadll JaY) 3 Ms ) a5 P ) ol el Lpad) Al las) of Jaall dadlay
madll JaY) & (P ) A
Lassad) B9 il e cpu ABY): ALY 7 dgall

P=f(G)

iz isalll Ciuag 1

23 Cogen ¢ iiadl 3 asSadl BTy ) (e e il e closa B dilais oS sl e
1990 (e siaall dgiajl s5lls dgine (oS dubpall il o) I adi LagVAR A i) z3sel
p iz pall Al i el Jle el . 2020

Pt+ayg+a; + G+ ¢;

CJ}A.J\ Silalza ) Ay, A1 Jaal L d'.mg :P
o Slsdall Uadll ax g oey) i G
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g.a'lfd\ Jadl)

Aia i) Jedball A )8y dags aaas 2

Basgl Jia cflad) e
@ )@.L:\ C;'iLchA|C)w 135} Liﬂ L.A:"d\ ;&.ﬁ‘}“ Qbﬁ e J\zﬁa\ (;1 U"_\:\;.I bhjﬂ J.J; JL\:};LI ejs.i L_'Q}.u.:

ol oyl

G ssiwall dis Bangll jial (PP) Ggom (uutdy (ADF) pwgall g8 o LOA) il :(9)ad) Jgaad)

(ADF Test) augall JUgd Sun jLid) | (PP Test) (g um (uutd JLA3)
da oy gd
. A 0s . . .
&) picia Sl aa Gl aa Sl aa s
. Lid il 2 sladly .
Al ale sladly " Lags ale sladly | oladly
¢ s
Prob Prob Prob Prob Prob Prob
P 0.5582 | 0.8474 0.4649 | 0.5317 | 0.7804 | 0.4633
G 0.0001* | 0.0054* | 0.0000* | 0.9836 | 0.6915 | 0.9962

Eviews12  Alas¥) malill clafa Ao alaie¥h gidlal) dlae) ga 1 juaall

%5 AV gsiua die dygima®*
U8 O ) sl vie o oSall B Avia)l Aludud sangll Jia il it el Joaall DA (g
43 534Prob(G) cuilS Cuay ¢ 5yfiee Abulidld aiag (0.1) dagimall (g5ima 0 8 g0 <oy Lol 8

25ns AL dpanal) Lpmpdl) S iy gsianal) die Ml Sl sangll jaa L) L31% AVA (ggiue 2

o ple aladly culh an e ¢ ale oladly gl aae Jadd il as

%1 AN g5 dic 4ygina

Agedall Apmdll by ia (e (0.1) Aysieall gine o 5S) Gl Ggym el chlial 8 L
o sasSall Bl dpieill ALulull A ale sladly il aa eng ale sladly il s ¢ Culh aa 3 ga g ABLAN
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QA aie Baagl) il (PP) (g (unldy (ADF) pgall jllgd oo o) i :(10)ad; Jgaad)

. GJsY
(ADF Test) augall g <2 jLad) (PP Test) (gum qunld L5l
) ( (i (i =0
L\ JU 5 “ull Aa ull da 00 “uli Ja
1—*#*—*-4 Jagd el as = = <3 Jagd el as = sladly el
Ayl ale sladly | ale sladly ale sladly .
?
Prob Prob Prob Prob Prob Prob
P 0.0015*| 0.0073* | 0.0001* 0.0021* 0.0098* | 0.0001*
G 0.6928 0.9984 0.1318 0.7839 1.0000 | 0.2780

Eviews 12 lasy) gmaliyll cilajia o alaieyl ol dlae) Gt daall
%10 AV gsiua dic 4y guma®** %1 Y2 s dic iy gina®

%5 AN 2 (g5ie dic dygea**

O ) edsY) Gl vie asSall BEY) Apia)l Alulud sangl) da il puii oSlef Joanll P e _
Diise e Alululls aay (0.1) Zusinall (s5ine o Sl Gy s ounlie U Sy claal o8 JS
cale sladly Culh aa (g ale sladly Culi aa Jadh il aa dga g ABEN Al dpiajdl) b i La (e
ol lend Alidig esSall Bl Aludu o Sijle ol Jaaie diay

&l padal) e ol e ol JB) v
(ING) assall BN a5 1 o 1) gY) paiall 1

InP =f (InG)
‘éj )ﬁ_k:\ cﬂUb‘A|CJM uﬁj L}“ GJ:\.A]\ ;LEA\}” &L\b.ﬁ Qe J\:ﬂ;\ 63 Q:\;.I EJ;}S\ JJ; Jl.\.i;l.t ejs.i &J}u
Pomllll Galsaad)
sic (PP) 5 (ADF) gusall U8 S50 aladiaaly Saa gl) jda JLis) @il 1(11) ad) Jsaad)
(LN(G))es siwsall
(ADF Test) pugall JUgd Sun jLadl (PP Test) &gpm (unld jLad)
S latly s & & oy
“ il culd aa Cull Aa g0 Cull As
Ayl hih culh aa T TS et i sladly culi
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Prob Prob Prob Prob Prob Prob
LNP 0.6803 0.8791 0.7547 0.6808 0.8225 0.7599
LNG 0.6634 0.9974 0.5924 0.0028* 0.6213 1.0000

Eviews ilas¥) malinll clajia o alade¥Yl Gl das) et daall
bl alaiuly asSall GEd Lt Alulud sassll jaa cblial il pai el Joaall PA ga
Gsiua (o 3SI PP g ADF (pjlaa) il JS of Jaadl Prob dilaay) dedll DA ey PP 5 ADF
oladly Culi an 5ol as dgmsy BN aoall Auiajd Uin (i O3 ¢ Bflse e Al diag (0. 1) Aysinal
3 Prob(LNG)  sltiuly ¢ asSall Glasy) Sile sl dpnajl) dlududl b cale oladly Culli aa (y505 ole
2¢(0.0028) Lgiad el s (0.1) dysinal) (s5iane o Ji cilS ¢ SV Al die (g pmy Ganld L
- Jadh i as dgm g AL aaall A Ji D) Jsand) 8 52l

. (LNG)JsY) @Al sis (PP) 3 (ADF) alaiiuly Sas gl jda JLEA) il (12):48) Jgaad

(ADF Test) pugall g Sy Lad) (PP Test) ogum quntd JL5A)
&l priia . i aa i aa g0 L oladly cull aa | il aa o0
) Jadd eyl aa Jadd el aa
Ayl ale oladly ale sladly ale ale sladly
Prob Prob Prob Prob Prob Prob

LNP 0.0017* | 0.0135** 0.0001* 0.0022* 0.0113** 0.0001*

LNG 0.0313** 0.0950*** | 0.0521*** | 0.0107**
0.8550 0.6139

Eviews12  Alas¥) palil) clada o slaieYl cpidlal) slae) et juaal)

oY) 3l die Jadil) e dijle ) Al Aludud saagll da el mln e edel Jsaad) DA e
S ahlas) i prob(LNP) of 1aadls Prob dlaayl dedll i ges PP 5 ADF cillaal alasiauly
3 gy B 1% AV (gsie e Aysiee CulS Cuny o(0.1) Agsinall (g5t o Ji CilS pugall I
oladly s (s die 5% ANVall (giue die dygiee ilSy ale aladly b as (g die SIS Ladd il
A sy ale sladly Culi aac Jald Gl aa dgas ABEN dlad) Al i 3 3)ie Alulud) 4ia e ale

ple sladly
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ol s dgagg v IS dad i as dgag (B 1% ANV (oie e dygiee ClS Cung ¢ (0.1) A sinal)
Jii 3 byinne Aladul) dtage ale oladly Culfi an s xie 5% AVl (gginse die dysine il g ale ol
Alul) aiay ¢ ale oladly culh ax (s ale olaily Culi dac ah Culi ax dgag ABEN ALl Al
ale alatly ol aa (g ole aladly i ae L i da dsm ABED ALl Apnpdll J 03 §ise
A2ty Jo¥) Gyl vie esSall 3D dnagl) Al Jle sl sansl) e coyloal sl Ll W)
Mg S il prob(LN G) f Ladl Prob ddlaa¥) dedll WA ey PP 5 ADF i)l
de Ll ale oladly Culh an dgag die SNy dadh Gyl an gag die dygieall (gl e aS) S au gl
AVl (ssie 2ie dygine culS Einy (0.1) dyginal) somse o JBl Prob culS a8 ale oladly culh as sy
5%
bid Culh as a8 10% ANV (ggie die dysine PrOD s CulS 28l (g g el Gl e Wl
Sbia) Jumity agi Alall oda s ¢ 5% ANl die dygiae ulS 2 ale olaily culi as dag die L
s diey J5¥) (9)l) e Byfiuse casSall Gladl da)ll Alududla asey Sl Sox HLEA) e (g ymy punld
Lsajll Al (b le oladly i an (1925 ple olatly Culh ang LS i a2y AL Al dpun
o eesSall Blasl

sl yiiall Ao oy S ol JU) day (e gSad) (G g Jadll) el ABMad) v/
rpisall) il ds 0 yaas
Db b Abdally Bl Lgll Lizapes ) jpbead) alasin) 2y o cejl shalall ase aae aaas Jal (em
Glaglaall lnes BICAHL clasleall [laaAKAIKE J cloglaall Sl (FPE Ll sall e
VAR zisai jalidann (13 ) &) Jgaadl masnsHQ
LN(G) J VARY) gisad il A s jLid) miliiz(13) ad) Jgand

Lag LogL LR FPE AIC sc HQ
0 -41.26151 NA 0.109181  3.460921  3.558431  3.487966
1 4500916  151.8364* 0.000152* -3.120733* -2.828203* -3.039598*
2 48.13476  5.000951  0.000164 -3.050781 -2.563230  -2.915555
3 52.72883  6.615460  0.000160 -3.098306 -2.415736  -2.908990
4 55.58307  3.653425  0.000181 -3.006645 -2.129055  -2.763239
5 56.93202  1.510826  0.000238 -2.794562 -1.721951  -2.497065
6 61.39689  4.286279  0.000253 -2.831751 -1.564121 -2.480165

Evies12 laa¥) palinl claja o alaieYl ouidlall slas] Ga @ jaall
558 22 8y5 ) adn HQe SCe AIC: FPE LR julaall of ey (13 ) sy Jsandl cilily PDla (e

owta JS (1) sy ¢ Uay)
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INPt = o + P1InGt + &

(VAR) (A1 lasiy) dadi g3 gad ks

JM\ 633-635\

InP =1 (InG)

: QUL oSle A sal) 2yl AR dangi (S

OLS &y sk aladiuly LN(G)g dgalll i geilis (14): 8y J g2al

LNP LNG
LNP(-1) 0.806500  0.088493
(0.12388)  (0.02424)
[ 6.51045] [ 3.65001]
LNG(-1) 0.092148  0.892846
(0.08305)  (0.01625)
[ 1.10955] [54.9307]
C -1.978296  2.940235
(2.07337)  (0.40579)
[-0.95415] [7.24574]
R-squared 0.874510  0.997630
Adj. R-squared 0.865215  0.997455
Sum sq. resids 1.845920  0.070706
S.E. equation 0.261472  0.051174
F-statistic 94.07858 5683.345
Log likelihood -0.744865  48.18814
Akaike AIC 0.249658 -3.012543
Schwarz SC 0.389777 -2.872423
Mean dependent 3.630753  29.41984
S.D. dependent 0.712203 1.014332
Determinant resid covariance (dof

adj.) 0.000167
Determinant resid covariance 0.000135
Log likelihood 48.51472
Akaike information criterion -2.834314
Schwarz criterion -2.554075

Number of coefficients 6

-Auasy) Evies12 galipy clajaa Jo sladeYl cpidlal) slae) a1 jdaal)
s alaa alS 1) a8al) Gl‘g.qﬂ\ Jagad
AU J<al e <8 VAR z3gas Laiy
LNP = C(1)*LNP(-1) + C(2)*LNG(-1) + C(3)
LNG = C(4)*LNP(-1) + C(5)*LNG(-1) + C(6)
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JBal) 7 dgail) Ay i (pa astil)
Inverse Roots of AR Characteristic Polynomial
1.5 Eagall) Ay i) Lad) ailis (5): a8, Jid)
1.0 LN(G)
0.5
0.0
-0.5

-1.0

-1.5

Evies12 ilasy) malipll clajas o slaieYl cpiallall sae) ¢ha : jdaal

315l cpn S il el (T JLBRY) 8503 Al (o RSl stall il IS 0 I (5) o) JSA
. s zhead g8 il Var J) zdsas of Jsil Wik 4t

i) Jada g Alaiad) ) 5o
Alaiuy) Ji g

(t=1) 55l DA Ms juidl 3 Llsdie dada Slaal die 4 1aadi (15) &) Jsaall DA (e

(1=2) 55l i A LNG & s ol L) s o) &lld 0ls ALNP = 0.261472 )siay

legs bl 8 oY) Gl any jaind LNG wiiy)) ALNP = 0.03376 denall laia (alids) aaj
Hadall dayilal

owd @l 0.033187 laiayt=1) 358l P& LNG sl Llsdie dana Slaal )

ol die lerall s of Jaill (Say adde s ole JS8 (ST MS (alads) elly ool AMs = 10.51202
Aedall dapl s Ladill lend 8 i
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LN(G)  Alaiud) Jlpe eLsis gitiiz(15 ) aby Jgaal

Response of LNP:

Period LNP LNG
1 0.261472 0.000000
(0.03376) (0.00000)
2 0.212115 0.004550
(0.04172) (0.00414)
3 0.174308 0.007732
(0.05430) (0.00660)
4 0.145200 0.009900
(0.06150) (0.00796)
5 0.122651 0.011319
(0.06417) (0.00864)
6 0.105054 0.012187
(0.06387) (0.00889)
7 0.091205 0.012652
(0.06181) (0.00889)
8 0.080198 0.012823
(0.05884) (0.00876)
9 0.071353 0.012784
(0.05548) (0.00856)
10 0.064159 0.012595
(0.05208) (0.00833)
Response of LNG:
Period LNP LNG
1 0.013436 0.049378
(0.00918) (0.00637)
2 0.035135 0.044087
(0.01110) (0.00575)
3 0.050141 0.039766
(0.01485) (0.00534)
4 0.060193 0.036189
(0.01891) (0.00513)
5 0.066592 0.033187
(0.02285) (0.00508)
6 0.070310 0.030633
(0.02645) (0.00515)
7 0.072073 0.028429
(0.02956) (0.00529)
8 0.072421 0.026502
(0.03210) (0.00546)
9 0.071758 0.024797
(0.03407) (0.00563)
10 0.070383 0.023271
(0.03551) (0.00578)

Cholesky Ordering: LNP LNG
Standard Errors: Analytic
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Evies12 ilasy¥l galindl cilajae o sldeyly cptlhal) as] (sl
Ol (A e JS aabisa (530 5l i 48 jaa g 5l Uad (s Jalad il )3 (e iagll () 1 Gl Jolas
(16 ) pd Jsaadl IUA (e edai Gabil) Jilailly sl ilial) 5 Uadl)

LN(G) bl dlsl il .(16) ady Jgand)

Variance
Decomposition of
LNP:

Period S.E. LNP LNG
1 0.261472 100.0000 0.000000
2 0.336721 99.98174 0.018260
3 0.379241 99.94404 0.055964
4 0.406208 99.89182 0.108182
5 0.424472 99.82981 0.170186
6 0.437449 99.76215 0.237855
7 0.447034 99.69214 0.307860
8 0.454352 99.62232 0.377678
9 0.460099 99.55449 0.445506
10 0.464721 99.48986 0.510145

Variance
Decomposition of
LNG:

Period S.E. LNP LNG
1 0.051174 6.893794 93.10621
2 0.076137 24.40949 75.59051
3 0.099460 39.71865 60.28135
4 0.121759 50.94246 49.05754
5 0.142692 58.87132 41.12868
6 0.161997 64.51393 35.48607
7 0.179571 68.61347 31.38653
8 0.195430 71.66181 28.33819
9 0.209659 73.97894 26.02106
10 0.222379 75.77539 24.22461

Cholesky Ordering: LNP LNG

Evies12 Alas¥) zalidl clajsa o slaieYl opidlal) slae) a1 jdaal)
sy (LNG) il g avia of ek oDlel Jgand) 355l bl cilisSe st jlad) il DA (e
sl DA il eUadl 50 99% Layy AV 85l (DA asii piall ) (g3a8 ool o Uad] e 100%
(b bl e %0.01 s of ¢Sy (LNP) Jaiill jais i 8 Gedeay 4ndi icial) ) (g0 Alil
i G laa Alle ((LNP)J gyl 50l ol 5pilad) 55l die Taaady dyshll saall & LI LNG)
( LNG) gl ¢las] 00 0.51% Jiss
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Null Hypothesis: Obs F-Statistic Prob.
LNG does not Granger Cause LNP 30 1.23109 0.2770
LNP does not Granger Cause LNG 13.3226 0.0011

Hlasy) Eviews12 galip clada Ao aldeYl cpidlhl) dlae) g jaaall
Caaly Ailainy) el ANV i e ) hdll e e 4aT G ADLe @la o) Joaall DA e
A(Hy )il Jiing (Ho)izeaall dpmdll iy Cagas Millys. (0.5) Zysimall (s5isn (10 J8) a5 (0.011)
LILaaY) Aadll o Jaly Tl land ) e sSall BBV (he 4n Ay ADle Al 225 Y _
(0.5 )ausinal)l (s5ine o S| 25 (0.2770 ) <l
5 owaill JaY H(ING )b s P ) ol e) Al 40 i) o Jall Aadlay
el JaY) 8 (P2 55 Y ( LNG)
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(1990 — 2020) &5l & duhall chpsie Ll 2(1) 28, (galall

T P G Ms

1990 20,73 564100012100 | 11693793250833
1991 16,61 797900005400 | 13250459449606
1992 17,14 1033000042600 | 17703899028993
1993 14,91 1181800009700 | 17615713938527
1994 14,83 1544045363200 | 22900766196663
1995 16,11 2046365794200 | 32966952944562
1996 18,54 2420535246900 | 44876723477526
1997 18,09 2514170762300 | 45481349090007
1998 12,12 2828737859600 | 34284302858352
1999 17,16 3064270700000 | 52582885212000
2000 26,08 3245984900000 | 84655286192000
2001 22,71 3606892300000 | 81912524133000
2002 23,72 4076153500000 | 96686361020000
2003 26,73 4497411000000 | 120215796030000
2004 33,45 5263334800000 | 176058549060000
2005 49,29 5812762200000 | 286511048838000
2006 61,43 6215430500000 | 381813895615000
2007 68,36 7276713500000 | 497436134860000
2008 93,77 8916447100000 | 836095244567000
2009 61,75 10025941800000 | 619101906150000
2010 78,06 11149464200000 | 870327175452000
2011 106,03 13114808000000 | 1390563092240000
2012 108,90 14850963800000 | 1617269957820000
2013 105,43 16182545700000 | 1706125793151000
2014 96,65 17490464400000 | 1690453384260000
2015 51,17 18944082200000 | 969368686174000
2016 41,20 19998331300000 | 823931249560000
2017 53,11 20774536400000 | 1103335628204000
2018 69,15 21745885000000 | 1503727947750000
2019 63,17 21743424000000 | 1373532094080000
2020 42,16 20532400000000 | 865645984000000

http://unctadstat.unctad.org/fr/

https://data.albankaldawli.org/indicator
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Null Hypothesis: MS has a unit root
Exogenous: Constant

Lag Length: 6 (Automatic - based on SIC, maxlag=7)

t-Statistic ~ Prob.*
Augmented Dickey-Fuller test statistic -3.434444  0.0196
Test critical values: 1% level -3.737853
5% level -2.991878
10% level -2.635542
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: MS has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 6 (Automatic - based on SIC, maxlag=7)
t-Statistic ~ Prob.*
Augmented Dickey-Fuller test statistic -3.393141  0.0760
Test critical values: 1% level -4.394309
5% level -3.612199
10% level -3.243079
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: MS has a unit root
Exogenous: None
Lag Length: 6 (Automatic - based on SIC, maxlag=7)
t-Statistic ~ Prob.*
Augmented Dickey-Fuller test statistic -3.091028 0.0035
Test critical values: 1% level -2.664853
5% level -1.955681
10% level -1.608793

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

Null Hypothesis: D(MS) has a unit root
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Exogenous: Constant

Lag Length: 1 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.355894 0.0020
Test critical values: 1% level -3.689194
5% level -2.971853
10% level -2.625121
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(MS) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test -4.195353 0.0134
Test critical
values: 1% level -4.323979
5% level -3.580622
10%
level -3.225334
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(MS) has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=7)
t-Statistic ~ Prob.*
Augmented Dickey-Fuller test statistic -4.321412  0.0001
Test critical values: 1% level -2.650145
5% level -1.953381
10% level -1.609798
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: P has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.422076  0.5582
Test critical values: 1% level -3.670170
5% level -2.963972
10% level -2.621007
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*MacKinnon (1996) one-sided p-values.

Null Hypothesis: P has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.376084  0.8474
Test critical values: 1% level -4.296729

5% level -3.568379

10% level -3.218382

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

Null Hypothesis: P has a unit root
Exogenous: None

Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.562901  0.4649
Test critical values: 1% level -2.644302

5% level -1.952473

10% level -1.610211

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

Null Hypothesis: D(P) has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.452376 0.0015
Test critical values: 1% level -3.679322

5% level -2.967767

10% level -2.622989
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*MacKinnon (1996) one-sided p-values.

Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.444894  0.0073
Test critical values: 1% level -4.309824

5% level -3.574244

10% level -3.221728

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

Null Hypothesis: D(P) has a unit root
Exogenous: None

Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.526727  0.0001
Test critical values: 1% level -2.647120

5% level -1.952910

10% level -1.610011

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

Null Hypothesis: G has a unit root
Exogenous: Constant

Lag Length: 3 (Automatic - based on SIC, maxlag=7)

t-Statistic  Prob.*

Augmented Dickey-Fuller test statistic -5.569944  0.0001

Test critical values: 1% level -3.699871
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5% level

10% level

-2.976263
-2.627420

*MacKinnon (1996) one-sided p-values.
Null Hypothesis: G has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 3 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic

-4.613627  0.0054

Test critical values: 1% level
5% level

10% level

-4.339330
-3.587527
-3.229230

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

Null Hypothesis: G has a unit root

Exogenous: None

Lag Length: 3 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic

-5.434143  0.0000

Test critical values: 1% level
5% level

10% level

-2.653401
-1.953858
-1.609571

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

Null Hypothesis: D(G) has a unit root
Exogenous: Constant

Lag Length: 3 (Automatic - based on SIC, maxlag=7)
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t-Statistic ~ Prob.*
Augmented Dickey-Fuller test statistic -1.118378 0.6928
Test critical values: 1% level -3.711457
5% level -2.981038
10% level -2.629906
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(G) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 3 (Automatic - based on SIC, maxlag=7)
t-Statistic ~ Prob.*
Augmented Dickey-Fuller test statistic 0.442644  0.9984
Test critical values: 1% level -4.356068
5% level -3.595026
10% level -3.233456
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(G) has a unit root
Exogenous: None
Lag Length: 3 (Automatic - based on SIC, maxlag=7)
t-Statistic ~ Prob.*
Augmented Dickey-Fuller test statistic -1.459562 0.1318
Test critical values: 1% level -2.656915
5% level -1.954414
10% level -1.609329
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: P has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat  Prob.*
Phillips-Perron test statistic -1.476045 0.5317
Test critical values: 1% level -3.670170
5% level -2.963972
10% level -2.621007
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*MacKinnon (1996) one-sided p-values.

Null Hypothesis: P has a unit root

Exogenous: Constant, Linear Trend

Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat  Prob.*

Phillips-Perron test statistic -1.571227 0.7804
Test critical values: 1% level -4.296729

5% level -3.568379

10% level -3.218382

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

Null Hypothesis: P has a unit root
Exogenous: None
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat  Prob.*

Phillips-Perron test statistic -0.566605 0.4633
Test critical values: 1% level -2.644302

5% level -1.952473

10% level -1.610211

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

Null Hypothesis: D(P) has a unit root
Exogenous: Constant
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat  Prob.*

Phillips-Perron test statistic -4.318436  0.0021
Test critical values: 1% level -3.679322

5% level -2.967767

10% level -2.622989

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

Null Hypothesis: D(P) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 6 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat  Prob.*
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Phillips-Perron test statistic -4.319034  0.0098
Test critical values: 1% level -4.309824

5% level -3.574244

10% level -3.221728

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

Null Hypothesis: D(P) has a unit root
Exogenous: None
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat  Prob.*

Phillips-Perron test statistic -4.415950 0.0001
Test critical values: 1% level -2.647120

5% level -1.952910

10% level -1.610011

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

Null Hypothesis: G has a unit root
Exogenous: Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat  Prob.*

Phillips-Perron test statistic 0.493417 0.9836
Test critical values: 1% level -3.670170

5% level -2.963972

10% level -2.621007

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

Null Hypothesis: G has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat  Prob.*

Phillips-Perron test statistic -1.767429  0.6951
Test critical values: 1% level -4.296729

5% level -3.568379

10% level -3.218382
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*MacKinnon (1996) one-sided p-values.

Null Hypothesis: G has a unit root
Exogenous: None
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat  Prob.*

Phillips-Perron test statistic 2.530909 0.9962
Test critical values: 1% level -2.644302

5% level -1.952473

10% level -1.610211

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

Null Hypothesis: D(G) has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat  Prob.*

Phillips-Perron test statistic -0.867683 0.7839
Test critical values: 1% level -3.679322

5% level -2.967767

10% level -2.622989

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

Null Hypothesis: D(G) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat  Prob.*

Phillips-Perron test statistic 1.535299 1.0000
Test critical values: 1% level -4.309824

5% level -3.574244

10% level -3.221728

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

Null Hypothesis: D(G) has a unit root
Exogenous: None
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat  Prob.*
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Phillips-Perron test statistic -0.998079 0.2780
Test critical values: 1% level -2.647120
5% level -1.952910
10% level -1.610011
*MacKinnon (1996) one-sided p-values.
Lag LogL LR FPE AlC SC HQ
0 -891.1148 NA 3.67e+28 71.44919 71.54670 71.47623
1 -809.1135 144.3224 7.18e+25 65.20908 65.50161 65.29021
2 -801.5033 12.17625 5.42e+25 64.92027 65.40782 65.05549
3 -794.0316 10.75927 4.19e+25 64.64253 65.32510 64.83185
4 -782.8249 14.34465 2.44e+25 64.06599 64.94358 64.30940
11.64410 1.56e+25 63.55427 64.62688 63.85176
5 -772.4283 * * * * *
6 -769.0351 3.257479 1.80e+25 63.60281 64.87044 63.95440
Lag LogL LR FPE AlC SC HQ
0 -41.26151 NA 0.109181 3.460921 3.558431 3.487966
1 45.00916 151.8364* 0.000152* -3.120733* -2.828203* -3.039598*
2 48.13476 5.000951 0.000164 -3.050781 -2.563230 -2.915555
3 52.72883 6.615460 0.000160 -3.098306 -2.415736 -2.908990
4 55.58307 3.653425 0.000181 -3.006645 -2.129055 -2.763239
5 56.93202 1.510826 0.000238 -2.794562 -1.721951 -2.497065
6 61.39689 4.286279 0.000253 -2.831751 -1.564121 -2.480165
LNP LNG
LNP(-1) 0.806500 0.088493
(0.12388) (0.02424)
[ 6.51045] [ 3.65001]
LNG(-1) 0.092148 0.892846
(0.08305) (0.01625)
[ 1.10955] [ 54.9307]
C -1.978296 2.940235
(2.07337) (0.40579)
[-0.95415] [ 7.24574]
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R-squared 0.874510 0.997630
Adj. R-squared 0.865215 0.997455
Sum sg. resids 1.845920 0.070706

S.E. equation 0.261472 0.051174

F-statistic 94.07858 5683.345

Log likelihood -0.744865 48.18814
Akaike AIC 0.249658 -3.012543
Schwarz SC 0.389777 -2.872423

Mean dependent 3.630753 29.41984
S.D. dependent 0.712203 1.014332
Determinant resid covariance (dof adj.)  0.000167
Determinant resid covariance 0.000135
Log likelihood 48.51472
Akaike information criterion -2.834314
Schwarz criterion -2.554075

Number of coefficients 6

Inverse Roots of AR Characteristic Polynomial
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Pairwise Granger Causality Tests
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Date: 06/13/22 Time: 22:27
Sample: 1990 2020

Lags: 3

Null Hypothesis: Obs F-Statistic Prob.
P does not Granger Cause MS 28 5.18059 0.0078
MS does not Granger Cause P 0.46993 0.7064
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T LNP LNG

1990 3.031581926447688 27.05849739914244
1991 2.8098042231/73151 217.40524912002841
1992 2.841317668068087 27.66348834730516
1993 2.701752632980893 27.7980598240658
1994 2.696764536888159 28.06542694741042
1995 2.779440197188883 28.34708655252183
1996 2.919930560137709 28.51500980804621
1997 2.895359299407204 28.5529641483324
1998 2.494856980641168 28.67085174209529
1999 2.842581094059816 28.75083071246836
2000 3.261168737058452 28.8084399331309
2001 3.122805356117467 28.91386765879591
2002 3.166318574129525 29.03617489005
2003 3.285786530150828 29.13452301380376
2004 3.5100517/86574238 29.29178593418533
2005 3.897721220717286 29.39107699550203
2006 4.117898315175836 29.45805610639256
2007 4.224787858247391 29.6157004338987
2008 4.540844975431534 29.81891867600021
2009 4.123093975508087 29.93619702984577
2010 4.35747776175247 30.0424125588684
2011 4.663722072937706 30.20476308941472
2012 4.690430029938915 30.3290858814281
2013 4.65804 7225588859 30.4149543514004
2014 4.57109620565434 30.49267695692216
2015 3.935153422817001 30.57251271372546
2016 3.718438256355481 30.62666995100165
2017 3.972365234434308 30.66474914113828
2018 4.236278058110768 30.71044566016123
2019 4.14582950491061 30.71033248292025
2020 3.741471904233107 30.65302524222137
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Null Hypothesis: LNG has a unit root
Exogenous: Constant

Lag Length: 4 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.188997  0.6634
Test critical values: 1% level -3.711457

5% level -2.981038

10% level -2.629906

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

Null Hypothesis: LNG has a unit root
Exogenous: Constant

Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat  Prob.*

Phillips-Perron test statistic -4.185795  0.0028
Test critical values: 1% level -3.670170

5% level -2.963972

10% level -2.621007

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

Null Hypothesis: LNG has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 4 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
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Augmented Dickey-Fuller test statistic 0.287551 0.9974

Test critical values: 1% level -4.356068
5% level -3.595026
10% level -3.233456

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

Null Hypothesis: LNG has a unit root
Exogenous : Constant, Linear Trend

Bandwidth: 3 (Newey-West automatic) using Bartlett
kernel

Adj. T-
Stat Prob.*
Phillips-Perron test statistic -1.916144 0.6213
Test critical
values : 1% level -4.296729
5% level -3.568379
10%
level -3.218382

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

Null Hypothesis: LNG has a unit root
Exogenous: None

Lag Length: 3 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic  -0.234553 0.5924
Test critical
values: 1% level -2.653401
5% level -1.953858
10% level -1.609571
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*MacKinnon (1996) one-sided p-values.
Null Hypothesis: LNG has a unit root
Exogenous: None

Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat  Prob.*

Phillips-Perron test statistic 4.452587  1.0000
Test critical values: 1% level -2.644302

5% level -1.952473

10% level -1.610211

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

Null Hypothesis: D(LNG) has a unit root
Exogenous: Constant

Lag Length: 2 (Automatic - based on SIC, maxlag=7)

t-Statistic  Prob.*

Augmented Dickey-Fuller test statistic -0.599100 0.8550
Test critical values: 1% level -3.699871

5% level -2.976263

10% level -2.627420

*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(LNG) has a unit root
Exogenous: Constant

Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat  Prob.*

Phillips-Perron test statistic -2.649757  0.0950
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Test critical values: 1% level -3.679322
5% level -2.967767
10% level -2.622989

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

Null Hypothesis: D(LNG) has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 3 (Automatic - based on SIC, maxlag=7)

t-Statistic  Prob.*

Augmented Dickey-Fuller test statistic -1.923155 0.6139
Test critical values: 1% level -4.356068

5% level -3.595026

10% level -3.233456

*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(LNG) has a unit root
Exogenous: Constant, Linear Trend

Bandwidth: 0 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat  Prob.*

Phillips-Perron test statistic -3.554071 0.0521
Test critical values: 1% level -4.309824

5% level -3.574244

10% level -3.221728

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: D(LNG) has a unit root
Exogenous: None

Lag Length: 3 (Automatic - based on SIC, maxlag=7)

t-Statistic ~ Prob.*

Augmented Dickey-Fuller test statistic -2.170051 0.0313
Test critical values: 1% level -2.656915
5% level -1.954414
10% level -1.609329

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

Null Hypothesis: D(LNG) has a unit root

Exogenous: None

Bandwidth: 5 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat  Prob.*
Phillips-Perron test statistic -2.620192 0.0107
Test critical values: 1% level -2.647120
5% level -1.952910
10% level -1.610011
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: LNP has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic ~ Prob.*
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Augmented Dickey-Fuller test statistic -1.154986 0.6803
Test critical values: 1% level -3.670170

5% level -2.963972

10% level -2.621007

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

Null Hypothesis: LNP has a unit root
Exogenous: Constant

Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat  Prob.*

Phillips-Perron test statistic -1.153772  0.6808
Test critical values: 1% level -3.670170

5% level -2.963972

10% level -2.621007

*MacKinnon (1996) one-sided p-values.
Null Hypothesis: LNP has a unit root
Exogenous: Constant, Linear Trend

Lag Length: O (Automatic - based on SIC, maxlag=7)

t-Statistic  Prob.*

Augmented Dickey-Fuller test statistic -1.257973  0.8791
Test critical values: 1% level -4.296729

5% level -3.568379

10% level -3.218382

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: LNP has a unit root
Exogenous: Constant, Linear Trend

Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat  Prob.*

Phillips-Perron test statistic -1.455336  0.8225
Test critical values: 1% level -4.296729

5% level -3.568379

10% level -3.218382

*MacKinnon (1996) one-sided p-values.
Null Hypothesis: LNP has a unit root
Exogenous: None

Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 0.259670 0.7547
Test critical values: 1% level -2.644302

5% level -1.952473

10% level -1.610211

*MacKinnon (1996) one-sided p-values

Null Hypothesis: LNP has a unit root
Exogenous : None

mBandwidth: 3 (Newey-West automatic) using Bartlett kernel
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Adj. t-Stat  Prob.*
Phillips-Perron test statistic 0.278101  0.7599
Test critical values: 1% level -2.644302
5% level -1.952473
10% level -1.610211
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(LNP) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic ~ Prob.*
Augmented Dickey-Fuller test statistic -4.390185 0.0017
Test critical values: 1% level -3.679322
5% level -2.967767
10% level -2.622989

*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(LNP) has a unit root

Exogenous: Constant

Bandwidth: 6 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat  Prob.*

Phillips-Perron test statistic -4.292098  0.0022
Test critical values: 1% level -3.679322
5% level -2.967767
10% level -2.622989

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

Null Hypothesis: D(LNP) has a unit root
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Exogenous: Constant, Linear Trend

Lag Length: 1 (Automatic - based on SIC, maxlag=7)

t-Statistic ~ Prob.*
Augmented Dickey-Fuller test statistic -4.189718 0.0135
Test critical values: 1% level -4.323979
5% level -3.580622
10% level -3.225334
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(LNP) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 9 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat  Prob.*
Phillips-Perron test statistic -4.255494  0.0113
Test critical values: 1% level -4.309824
5% level -3.574244
10% level -3.221728
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(LNP) has a unit root
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=7)
t-Statistic ~ Prob.*
Augmented Dickey-Fuller test statistic -4.415354  0.0001
Test critical values: 1% level -2.647120
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5% level -1.952910
10% level -1.610011

*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(LNP) has a unit root
Exogenous: None

Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat  Prob.*

Phillips-Perron test statistic -4.308699 0.0001
Test critical values: 1% level -2.647120

5% level -1.952910

10% level -1.610011

*MacKinnon (1996) one-sided p-values.
S el 3l Ay hitiud (e aslil) 1(7)ad) galal
Inverse Roots of AR Characteristic Polynomial
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Pairwise Granger Causality Tests
Date: 06/23/22 Time: 20:55
Sample: 1990 2020

Lags: 1
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Null Hypothesis:

Obs F-Statistic Prob.

LNG does not Granger Cause LNP

LNP does not Granger Cause LNG

30 1.23109 0.2770

13.3226  0.0011
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