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A study of the relationship of the spread of the Covid-19 epidemic

to the development of oil prices in Algeria from February 2020
to May 2022 using an autoregressive VAR model
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Abstract: This study aims to try to find out whether there is a relationship
between the spread of the Covid-19 epidemic and the instability of oil prices in
Algeria, for the period between February 2020 and May 2022, by using vector
autoregressive model, the variables of study are the number of Covid-19 infections,
deaths and oil prices, after estimating the model and doing all the required tests, its
quality and validity were proven, and according to the analysis of response
functions, it was found that there is a response to oil prices as a result of shocks in
cases of Covid-19, as well as deaths.
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Date: 12/09/22 Time: 18:53

Sample (adjusted): 2020M06 2022M05

INncluded observations: 24 after adjustments

Trend assumption: No deterministic trend (restricted constant)
Series: DOILP DCOVID19 DDEATHS

Lags interval (in firstdifferences): 1 to 2

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace o0.01
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None 0.561144 34.01199 41.19504 0.0667
At most 1l 0.366267 14.24596 25.07811 0.2728
At most2 0.128426 3.298906 12.76076 0.5264

Trace testindicates no cointegration at the 0.01 level
* denotes rejection of the hypothesis atthe 0.01 level
**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.01
No. of CE(s) Eigenvalue Statistic Critical value Prob.**
None 0.561144 19.76603 27.06783 o.1088
At most 1 0.366267 10.94705 20.16121 0.2558
At most 2 0.128426 3.298906 12.76076 0.5264

Max-eigenvalue testindicates no cointegration atthe 0.01 level
* denotes rejection of the hypothesis atthe 0.01 level
**MacKinnon-Haug-Michelis (1999) p-values
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Paitwise Granger Causality Tests
Date: 12/09/22 Time: 19:00
Sample: 2020M02 2022M05

Lags: 2

Null Hypothesis: Obs F-Statistic Prob.
DOILP does not Granger Cause DCOVID19 25 1.62114 0.2226
DCOVID19 does not Granger Cause DOILP 0.30058 0.7437
DDEATHS does not Granger Cause DCOVID19 25 0.25542 0.7771
DCOVID19 does not Granger Cause DDEATHS 4.31447 0.0277
DDEATHS does not Granger Cause DOILP 25 0.78797 0.4684
DOILP does not Granger Cause DDEATHS 0.09174 0.9127
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VAR Lag Order Selection Criteria

Endogenous variables: DOILP DCOVID19 DDEATHS
Exogenous variables: C

Date: 12/09/22 Time: 19:03

Sample: 2020M02 2022M05

Included observations: 22

Lag LogL LR FPE AIC SC HQ

0 -450.1252 NA 156e+14 4119320 41.34198* 41.22825
1 -440.5983 1558953 1.50e+14 41.14530 41.74041 41.28549
2 -427.9889 17.19465* 1.15e+14* 40.81717 41.85862 41.06250*
3 -420.3248 8.360846 1.50e+14 40.93861 42.42640 41.28909
4 -409.0187 9.250410 1.66e+14 40.72897 42.66309 41.18459
5 -397.8124 6.112554 2.59e+14 40.52840* 42.90885 41.08916

* 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 10 42, o2 o sl optdl 2las) opo: ol

9 LR ) sl e slaxsVL a3 5 (P=2) 2 Wl amys OF ) el pis
HQ s FPE
(VAR) 30V jlusdW plas #3468 puis —2-4 11
DI Volald oS 9 EViEWS10 ag e Bl isad) pii () llog e
AWl e (02 3 all) sl
DOILP =0.0106992913771*DOILP(-1) - 0.114113810765*DOILP(-2) -
7.88352251934e-05*DCOVID19(-1) - 7.5606900188e-05*DCOVID19(-2)

+0.0095987547082*DDEATHS(-1) + 0.00669426885947*DDEATHS(-2)
+4.13020556049
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DCOVID19 = -210.806349361*DOILP(-1) - 550.762863938*DOILP(-2) +
0.0154216497291*DCOVID19(-1) - 0.108717593173*DCOVID19(-2) -
10.9883644589*DDEATHS(-1) - 12.6606852529*DDEATHS(-2) +
1878.54914237

DDEATHS = - 5.33664563337*DOILP(-1) + 2.69347149847*DOILP(-2) +
0.011729447062*DCOVID19(-1) - 0.001872744993*DCOVID19(-2) -
0.185204489922*DDEATHS(-1) - 0.221211392953*DDEATHS(-2) -
3.5293730165

((VAR) 301 gl plads m3g 839 et =511
Pk WS L) gt (@M ) plad m3gad Logdl s
((VAR) @MV gl plads m348 Bl &yl jlas-l —1-5.11
S g el Bl Bl e e Rl Badad) el Ll Jenzd
sl Kl 3y posladl
G Y plad ydor glie: (05) o3, Ko

Inverse Roots of AR Characteristic Polynomial
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EViews 10 &2, o2 de cly ol Shis] (0 1yl

e O Gl sl sls wis bl e of L3 (05) o3, Sl
s G Y] s g0 JWL Al e BT el
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((VAR) @M1 gl plass z348  Blgd Gl bLay¥l jlest —2-5.11
zisedl Blgd G LY jlast wils (05) o3y Jg!

VAR Residual Serial Correlation LM Tests
Date: 12/09/22 Time: 17:31

Sample: 2020M02 2022M05
Included observations: 25

Null hypothesis: No serial correlation atlag h

Lag LRE* stat df Prob. Rao F-stat df Prob.
1 4.272834 =] 0.8926 0.454641 (9, 31.8) 0.8937
2 15.83336 i=] 0.0704 2.000017 (9,31.8) 0.0727
3 13.88562 i=] 0.1265 1.702950 (9,31.8) 0.1294

Null hypothesis: No serial correlation atlags 1 to h

Lag LRE* stat df Prob. Rao F-stat df Prob.
a1 4.272834 i=l 0.8926 0.454641 (9, 31.8) 0.8937
2 18.70769 i8 0.4100 1.060101 (18, 28.8) 0.4329
3 26.68833 27 0.4807 0.947787 (27,21.1) 0.5581

*Edgeworth expansion corrected likelihood ratio statistic.

EViews 10 &2y ©lr 2 Ao sl g Slas) o bl
0 05 ayall Gsin oo 1T 1l Y1 o0l o OF L35 (05) o3, Jgidht e
i) sd 313 BLi sgmg pde ol paadl 03 L LWL
(Sl G By Jigld gt Jeredt =3-5.11
Sledd 3 Lyl gl gld Jekadt: (06) o3, JK2d)

Autocorrelationswith Approximate 2 Std.Emr. Bounds

Cor(DOILP,DOILP(-) Cor(DOILP,DCOVID19(-i)) Cor(DOILP,DDEATHS(-)

Cor(DCOVID19,DOILP(-1)) Cor(DCOVID19,DCOVID19(-) Cor(DCOVID19,DDEATHS(-1))

HS,DDEATHS(-)

OEViews 1058, S o el st eyt
e OF sl 3 LIV Jlgd Gl o) pa B35 (06) o3, (Sl e
B ASh Lo gn 5 chaglas Blax] Bme B> l3 BT o 4l 2 51> w5 o)

3513 Ogdy el OF 9 @l jLasl
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VAR Residual Normality Tests
Orthogonalization: Cholesky (Lutkepohl)

Null Hypothesis: Residuals are multivariate normal
Date: 12/09/22 Time: 19:07

Sample: 2020M02 2022MO05

Included observations: 25

Component Jarque-Bera df Prob.
a 0.350703 2 0.8392
2 5.156233 2 0.0759
3 2.725713 2 0.2559
Joint 8.232650 (S3 o0.2215

*Approximate p-values do not account for coeffici...
estimation

EViews 10 &2y o2 e sly pitl slas) et jbaald

0 05 dyall Gsin oo 1T 1V 3 e OF L3 (06) o3, Jgidl e
L) el s el Bl OF (o el iz p L QUL

Sl G BT jlast p mdeed) aylaad dnlldl ol Yl e by
539 93 bl (VAR) gl sl plas 2356 OF cam g3sadl lod  andall wjsd)
el 3 oslazel (K& g Alax)
((VAR) @M1 gl plads w350 diln) Jlgs Joks —6.11

tk WS S el ol 19038 clats 3 il jland bzl JE Lpsd
lmwd! JIg5 itw: (07) o3, JSCad

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

Response of DOILP to DCOVID19
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Response of DOILP to DDEATHS
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Ll 193 Sleds itz (07) @By Joudr)

Period DCOVID19 DDEATHS
1 0.000000 0.000000
(0.00000) (0.00000)

2 0.394313 1.115899
(1.36348) (1.29542)

3 1.066831 0.684217
(1.31819) (0.92187)

4 0.220088 -0.459648
(1.05469) (0.54366)

5 -0.814670 -0.293170
(0.85298) (0.45067)

6 -0.171468 0.160432
(0.61343) (0.28045)

7 0.409508 0.137894
(0.49326) (0.25440)

8 0.111773 -0.045947
(0.34946) (0.15129)

9 -0.173584 -0.051624
(0.27707) (0.13338)

10 -0.056449 0.005833
(0.19244) (0.07934)

Cholesky Ordering: DOILP DCOVID19
DDEATHS
Standard Errors: Analytic

EViews 10 iy o2 Jo sl ool slas] o yuaall
DY g Bloa] Lzalys 35 a Jo¥1 gl (3 &l LS5 (07) o3, Jgadd
o wld oy Gl 5 g gl @ W 19-130 cLlol) deis ) e Ll
0.220088 5 1.066831 5 0.394313 cal o Lt jawd doge ozl
a3y 0.814670- Llh) eadl & cal ade ] dla o (i) Lo
0.409508 cal: mladl g2l 3 aomse lnau] 395 ¢ 0.171458- sl
19-030 SLloW) 3 rrlie pnd Sod 13) (sl plaaV) 54 ams 5 a3l Ladays
il Gl 3 Ladl jlanl Lo Comge iy 050 Sl 0555 dsly )l 241 luig
Sligl) dedal Laadl jleol floany andl SISy ¢ lishall sl (3 plaV) 64w
e esll @ cwails ¢ 1115899 caly gl el Ul aagies Jo¥1 jedt 3
@ ez bl g sl bl @ plwY) £ ensd s 5 0.684217 ~oad
(07) 3, I
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il A G Lemlan cile o Y014 Us (L 3 Laadl JB ST T Ll
2o ol 85 By el fdle Jlans g M) Bl A5 a3 IS
Sl Bl gy a¥asall sl 5 pdlSTa)s 2 Wladl jam 45> slael 4
Sl a ade GOl BLA Base 89,0 UIST 9 o)) W R A Ly L)
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1Ol 53l
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BTt R SUNRUIPT SRCTIWISPRE (L) DI I 20
2022 b, 92020/02 ,ei v b 35l

Date Oilp | covidl9 | deaths Date oilp | covidl9 Deaths
Feb-20 | 50,52 1 0 Apr-21 | 67,25 4805 155
Mar-20 | 22,74 583 35 May-21 | 69,32 6859 221
Apr-20 | 25,27 3264 406 Jun-21 | 75,13 | 10504 243
May-20 | 35,33 5419 202 Jul-21 | 76,33 | 30960 511
Jun-20 | 41,15 4304 250 Aug-21 | 72,99| 25385 1021
Jul-20 | 43,3 16260 295 Sep-21 | 78,52 7624 565
Aug-20 | 45,28 | 14315 311 Oct-21 | 84,38 3160 113
Sep-20 | 40,95 7222 225 Nov-21 | 70,57 3986 146
Oct-20 | 37,46 6283 232 Dec-21 | 77,78 7693 207
Nov-20 | 47,59 | 24570 454 Jan-22 | 91,21| 32737 295
Dec-20 | 51,8 17090 341 Feb-22 | 101 14081 265
Jan-21 | 55,88 7811 137 Mar-22 | 107,9 807 43
Feb-21 | 66,13 5838 91 Apr-22 | 109,3 117 1
Mar-21 | 63,54 4101 110 May-22 | 122,8 98 0

(el oldgh Deaths «asadb culoyt COVIAL (S5l sy Ladi ylaui 0ilp )
) Bl o DL pdg g EXCEI ol e SbexsWU (Ul sl o : jtaalt

https://data.numdata.org/dataset/2019-novel-coronavirus— sy adsht e bgys bl ~01
2022/06/06 55 4ols (b
3979 Bl 0 Laidl jland bty —02
https://sa.investing.com/commodities/brent-oil-historical-data
2022/06/06 5, scls il
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Vector Autoregression Estimates

Date: 12/11/22 Time: 10:24

Sample (adjusted): 2020M05 2022M05
Included observations: 25 after adjustments
Standard errors in () & t-statistics in [ ]

DOILP DCOVID19 DDEATHS

DOILP(-1) 0.010699 -210.8063 -5.336646

(0.26625) (410.029) (6.92695)

[0.04018] [-0.51413] [-0.77042]

DOILP(-2) -0.114114 -550.7629 2.693471

(0.19019) (292.898) (4.94816)

[-0.59999] [-1.88039] [0.54434]

DCOVID19(-1) -7.88E-05 0.015422 0.011729

(0.00017) (0.26368) (0.00445)

[-0.46042] [0.05849] [2.63309]

DCOVID19(-2) -7.56E-05 -0.108718 -0.001873

(0.00021) (0.31795) (0.00537)

[-0.36621] [-0.34194] [-0.34866]

DDEATHS(-1) 0.009599 -10.98836 -0.185204

(0.01106) (17.0322) (0.28774)

[0.86788] [-0.64515] [-0.64365]

DDEATHS(-2) 0.006694 -12.66069 -0.221211

(0.00833) (12.8301) (0.21675)

[0.80351] [-0.98680] [-1.02059]

C 4.130206 1878.549 -3.529373

(1.66688) (2566.98) (43.3660)

[2.47781] [0.73181] [-0.08139]

R-squared 0.167678 0.314248 0.463397

Adj. R-squared -0.109763 0.085664 0.284529

Sum sq. resids 768.0049 1.82E+09 519823.8

S.E. equation 6.531993 10059.22 169.9385

F-statistic 0.604375 1.374761 2.590724

Log likelihood -78.28497 -261.7733 -159.7531

Akaike AIC 6.822797 21.50186 13.34025

Schwarz SC 7.164083 21.84315 13.68153

Mean dependent 3.902800 -126.6400 -16.24000

S.D. dependent 6.200557 10519.90 200.9074
Determinant resid covariance (dof adj.) 5.66E+13
Determinantresid covariance 2.11E+13
Log likelihood -489.9448
Akaike information criterion 40.87559
Schwarz criterion 41.89944

Number of coefficients 21

EViews 10 &2y ol 2 Jo cly ottt 3] oot yinall
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Dl g lsdl
1. kheloufi, s., & cherayett, k. (2020). pandemic risk management: the coronavirus

covid-19 (the experience of CHINA or the Republic of KOREA?). Revue Algerienne
d'Economie et de gestion , 14 (02), 571.
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