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An econometric study of the impact of oil price changes on some
macroeconomic variables Using the SVAR methodology for the period
(1980-2018)
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Abstract:

This study aims to highlight the impact of oil price changes on money supply,
unemployment, government spending in Algeria during the period (1980-2018) by using
causality tests and relying on the SVAR structural regression methodology.

The study found that there is a significant impact of fluctuations in oil prices on the rest
of the variables, that is, it contributes significantly to improving the predictive power of the
studied macroeconomic variables, as the study showed that there is a positive relationship
between oil prices and between government spending and the size of the monetary mass and
an inverse relationship between oil prices and the rate of Unemployment, which confirms the
preconception about the nature of the Algerian economy.

Keys words: Oil Price, Government Spending, Money Supply, Unemployment Rate,
SVAR Methodology.
JEL classification codes: B22; CO1.
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Lol L1 3o, alt dsf iy ¢ Judld) (3 59y i 3559 s L Non stationary in the level %5
Aoy jLas V) s wls) ((Sedmg il e s ¥ (ol stationary in the 1st difference sz BT o
Y ) e lelSan gyald LSl 0B ULy (01035 sl 3

Lded 3 adlel) loadl wlodall (B (3 Logwas auhll J2 daadl Jdlad i) sie e 2SI Y,
Shl] ] )t illlas wils aws OF S 0 PPy AFD Jaslas i) ol Y ot Lo o014 sLagll
Structural Break: Zivot-Andrews Unit Root jles| (3 ales 1S ShLSS) sy an gl
ino i) jas co~( Shahbaz, Loganathan, Tiwari, & Reza, 2015, pp. 357-382) (Test
Tl 055 Laie Bagiall 2ol b 0y ¢ JSea JLaSSl e Byl i o (sxd ALl OF SLas Y1 104 gl
DY s 18 oo Ll Jotdly cigiall Sl G Al e ST bl dadll Z-A LY dgest)

JS2 LSSt o Andrews—Zivot J susg i jlas @it (01 43y Jgud!

Js¥ 3 Spd! 3
SN (6 gtamme O il
I I I I
L oy A AL ~6.47 ~6.37 335 2290
LPOIL
S ol 2009 1999 2004 2004
L o A A 542 554 ~3.60 271
LCHO
S ol 2000 2004 1987 1993
L o A A 495 521 437 427
LG
S ol 2006 1992 2008 2008
L il e S A | -5.76 6.11 335 3.68
LM2
S ol 1997 1996 1989 1991
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ALC Aol pules o slazsYb &3y VAR (D) z35ed Ji cla¥) ol wad s a1 el U8

Adla=Yl ol e

:85:l1 oSl Johansen st —2-3-2

VAR(p) Jbi il drys apud ~1-2-3-2

102 03, Jgdt (3 dvzgn sl Yl s il (Eviwes 10 zaby Blazayly SC,
VAR(p) CJ}«»U Glﬂ" ;Uﬂq:}l\ dorys »\gu\ﬁ :02 Péj Jj-rG.'\

VAR Lag Order Selection Criteria
Endogenous variables: LPOIL LM2 LG LCHO

Exogenous variables: C

Date: 01/24/21 Time: 21:57

Sample: 1980 2018

Included observations: 35

Lag LogL LR FPE AIC SC HQ
0 |-27.59615| NA 7.15e-05 | 1.805494 | 1.983248 | 1.866855
1 66.95023 | 162.0795% 8.10e-07* -2.682870* | -1.794100* | -2.376067*
2 77.33952 | 15.43552| 1.16e-06 | -2.362258 | -0.762472 | -1.810012
3 86.16663 | 11.09693 | 1.94e-06 | -1.952379 | 0.358424 | -1.154690
4 107.0003 | 21.42895| 1.81e-06 | -2.228590 | 0.793229 | -1.185459
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Date: 01/25/21 Time: 13:31
Sample (adjusted): 1982 2018

Included observations: 37 after adjustments

Trend assumption: Linear deterministic trend
Series: LPOIL LM2 LG LCHO

Lags interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized| . Trace 0.05
Eigenvalue . . Prob **
No. of CE(s) Statistic | Critical Value
None 0.501112 43.30217 47.85613 0.1254
At most 1 0.236813 17.57333 29.79707 0.5976
At most 2 0.173510 7.574010 15.49471 0.5120
At most 3 0.014036 0.523009 3.841466 0.4696
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:Granger asgis o bjsd! Ll jlas ~3-3-2

e el B o el Bl Sl ) e GTANGET pyghs (o Bpgd) L) L dny
DY s 15 o 04 3) Joadly 29U 230 @ als 1l olpadly LPOIL

4| L) Granger et mits 104 03y Joud

Sl o SN Jla | ilar) | dyedd) Olad) | gl il

el o i) il s s e B Ay 0.0044 8.0906 LPOIL
U ) £ ) el a o R B Ay Y 0.4311 0.6198 LG LCHO
Sl o ) ) e o B B g Y | 0.6312 | 0.2304 LM2

Sl o il ) e B W my | 00482 | 3.9043 | LPOIL
e el o2 i) i) e s e B A Y 0.4664 0.5305 LCHO LG
Sl g il il e o e e g Y | 0.4582 | 0.5502 LM2

el o i) il s s d B Ay 0.0203 5.3840 LPOIL
et PRy FIUFENPPEEE IS - ERES R 0.8636 0.0295 LG LM2
a0 ) 42 il gl e n8 e ke g ¥ | 0.5543 | 0.3496 | LCHO
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VAR(1) g3sud yikis ~4-3-2

A paite el 2308 Olpate g dite LSS OB s ey Al LSl 05 e uSTH) A,
(02 3y b)) 291 3Lall oW Bynad 235adl Yol
(g zhgedt
LCHO=190+0.7* LCHO-1)-0.19* LPOI[(-1)—-0.14* LG(-1)+0.03* LM 2(-1)
10 a3 oY) sl I e
B ] 4 g Lo dend Al Joms 8305 Sl sty day 5,550 arady Aol Jdas G s b @Me S —
U] Ao 010 5 badl v 53 6 el Jamsg il a3 039 Sls O LS alall adl 3
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W) Zagedl o
LG =1.52-0.03* LCHO(-1)+0.10* LPOIL(-1)+0.54* LG(-1)—0.04* LM 2(-1)
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G Bl jenn] are wdsn Lo did GLYI 83L; (of sy i 358l axedy asSH BLEY) (B3 b WMe Sa =
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o bl 235 e o WS Bassdl ShLas Yl e iegat ol poks VAR(D) 2358 iz pLal as
ke
o5 VAR(1) Jodl 230t Bl oo gl LY Ole o S Blgall 311 LUy jlest =1-5-3-2

Sl s wilsg dgadl Sle o bl dorg ¥ il e & iagaall 208l o e LML L) Jleasal
Z3eed) e o 3 DL Y Ao Ol (6T ngaall 2o il o8 (] il 25 o (05 03 Joud) (3 B
0.05 o SSTLM sty @14 Sl 0F I3 %05 4 sims Sstms s ,all
LM jles) gt 105 o8y Jgud!
VAR Residual Serial Correlation LM Tests
Date: 01/25/21 Time: 13:57
Sample: 1980 2018

Included observations: 38

Null hypothesis: No serial correlation at lag h

Lag |LRE*stat| df | Prob. |Rao F-stat df Prob.
1 10.15435| 16 | 0.8584| 0.619018 | (16, 80.1)| 0.8596
2 12.89231| 16 | 0.6806| 0.798658 | (16, 80.1)| 0.6828
3 16.01274| 16 | 0.4521| 1.010401 | (16, 80.1)| 0.4550
4 8.068265| 16 | 0.9468| 0.485890 |(16,80.1)| 0.9473
5 1591359 | 16 | 0.4590| 1.003556 | (16, 80.1)| 0.4619
6 21.95591| 16 | 0.1446| 1.435290 | (16, 80.1)| 0.1468
7 31.19284| 16 | 0.0127| 2.156005 |(16,80.1)| 0.0132
8 8.809838 | 16 | 0.9210| 0.532851 |(16,80.1)| 0.9217
9 18.84585| 16 | 0.2767| 1.209330 | (16, 80.1)| 0.2796
10 14.36265 | 16 | 0.5717| 0.897486 | (16, 80.1)| 0.5744
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Roots of Characteristic Polynomial

Endogenous variables: LCHO LG LM2
LPOIL

Exogenous variables: C

Lag specification: 11

Date: 05/04/20 Time: 16:45

Root Modulus
[.981874 [.931874
0.715354 - 0195043 0.741467
0.715354 + 0.195043i 0.741467
0.521508 0.521508

Mo root lies outside the unit circle.
YAR satisfies the stability condition.
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Structural VAR Estimates
Date: 01/25/21 Time: 14:06

Sample (adjusted): 1981 2018

Included observations: 38 after adjustments

Estimation method: Maximum likelihood via Newton-Raphson

(analytic derivatives)

Convergence achieved after 8 iterations

Structural VAR is just—identified

Model: Ae = Bu where E[uu']=I

C1)
C@2)
CE)

C(7)

C)
C2)
CE3)
C4)
C(5)
C(6)
C(7)
C(8)
C©)
C(10)
Log likelihood

C*
Co)

C(8)
0
0
Coefficient

0.123352
-0.203182
-0.002475
-0.154035
-0.391242
0.049286
0.273734
0.105467
0.151498
0.142887
64.67927

A -

C9)

0
Std. Error
0.062502
0.094270
0.094190
0.233023
0.221039
0.153001
0.031399
0.012098
0.017378
0.016390

- o O O

0
0
0
C(10)
z—Statistic
1.973555
-2.155308
-0.026276
-0.661030
-1.770015
0.322129
8.717797
8.717797
8.717797
8.717797

Prob.

0.0484
0.0311
0.9790
0.5086
0.0767
0.7474
0.0000
0.0000
0.0000
0.0000
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s b 0.7460 B s g 0.7589 02 £350
0.8499 0.9209 03 £35ad
0.9408 0.9729 01 z350d
0.0000 0.0000 03 £35ad
0.0000 0.0000 | 01 g5

D(LG)

. 0.0002 s 0.0002 03 g5
. 0.0000 s 0.0000 01 35t
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Wector Autoregression Estimates
Date: OS/O6/20 Time: 1555
Sample (adjusted): 1981 2018

Included observations: 28 after adjustmeaents

Standard errars in () & t-statistics in [ ]

LPCrL

Lmz

LS

LCHO

LPOIL-1)

LPa=i-13)

LGS—1)

LCHO-1)

[ 5. 68296]

0. 1FE0TS
(0. 12408)
[1.21325]

-0.253376
(0. 34157
0. 74120]

0. 126796
(0.1 7408
[0.72827]

O.BFES276
(1.25999)
[0.278715]

QO ATFTA41E
(O.OFSATy
[ 2.220326]

022312
(00761}
[ 10.5991]

-0 034401
(0. 200263
FO.AFAFE]

-D.0B0355
(0. 10207}
[(O.5913=4]

0275623
(0. 7TAF36)
[ 047 108]

0. 102435
(0.OS5S157T )
[ 1.97594]

0. 0402325
(0.05424)
[O.F4179a]

0. 5436554
(0133183
[2.923431]

-D.038716
(0.0F043)
[(O.5497.4]

1.525958
(0.55019)
[ 2.7 7352]

-0 19909z
(0. O7F 000N
-Z2.284441]

00351329
(007 220)
[ O.420032]

-0 145823
(0. 18649
0. FSFT3]

0. 700324
(0. 09504}
[ T.26842]

1. 906441
(0. 74251}
[2.56757]

R-=quared

adj. R-sgquared
Sum sq. resids
S.E. eqguation
F-statistic

Log likelihood
Akaike AT
Schwarz S
rMean dependeant
S DO dependasnt

O0.550931
0.532562
2.472596
0273734
4AF 09zx258
-2 0063297
BEe8T7T58
5842320
L5527
559562

owoo

0. 255407
Q. 250002
0. 249993
0. 150491
17FE. 7568
18 28249
0. 699079
-0 422607
29157320
oO.F17F7Fs1

O0.55FF 72
0.5S04152
0. 404592
0. 110740
10 40552
22 28244
-1 441131
-1 . 225709
2522210
Q157267

O.S7FEe516
0551550
Q. F3I7TOE4
0. 149450
58 61419
20 99101
—0.8416322
—0.626160
2 TFTEa4=2ZTa
O 401511

B dmdl) Bylowx W1 195 s it 1(03) @8y ol
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Response of LPOIL to LPOIL

Response to Cholesky One S.D. (d.f adjusted) Innovations + 2S.E.

Response of LFOIL to LG

Response of LFOIL to LM2

Response of LFOIL o LCHO

Response of LG to LM2

Response of LG © LCHO

Response of LM2 to LG

Response of LM2 to LM2

Response of LMZ b LCHO

Response of LCHO to LFOIL

Response of LCHO to LM2
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Variance Décomposition of LPOIL
period S.E LPOIL LG LM2 LCHO
1 0.2737 100 0.0000 0.0000 0.0000
5 0.5183 93.63 1.0237 4.1620 1.1765
10 0.6182 86.85 1.3238 10.3003 1.5224
Variance Décomposition of LG
1 0.1107 9.2968 90.7031 0.0000 0.0000
5 0.1414 24.0831 75.2638 0.3688 0.2841
10 0.1573 35.5935 61.0103 1.8033 0.5928
Variance Décomposition of LM2
1 0.1604 9.8683 1.0246 89.1069 0.0000
5 0.3791 50.8106 0.3240 48.7039 0.1614
10 0.5742 65.6507 0.6546 33.4885 0.2061
Variance Décomposition of LCHO
1 0.1494 1.0097 7.3301 0.2496 91.4104
5 0.2733 47.4041 2.5796 0.2616 49.7545
10 0.3613 65.6511 2.0401 3.6218 28.6868
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