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Modeling fluctuations in Brent oil prices during the Covid-19 pandemic period
"from 02/12/2019 to 01/26/2022" using ARCH models.
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Abstract:

This study aimed to try to model the fluctuations of the daily series of Brent oil prices, using
autoregressive models conditioned by the instability of the variance, during the period of the covid- :
: 19 pandemic, specifically from 12/12/2019 to 26/01/2022, which is considered one of the Most of
the periods that witnessed a significant change in Brent oil prices, due to the force majeure
conditions witnessed by the oil market. :
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Date: 02112122 _Time: 05:25

Sample: 12/02/2019 1/26/2022
Included observations: 563

Autocorrelation Partial Correlation S PAC Q-Stat Prob

0.969 0969 5321.21 0.000
0.941 0.034 10329 0.000
0.914 0016 1507.6 0.000
0.886 -0.034 19547 0.000
0.859 -0.010 23752 0.000
0.833 0013 27716 0.000
0.809 0022 31465 0.000
0784 -0.0358 34987 0.000
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0.759 -0.014 38291 0.000
10 0.731 -0.045 41369 0.000
11 0705 -0.002 44235 0.000
12 0.678 -0.023 46893 0.000
12 0.652 -0.005 49353 0.000
14 0.626 -0.016 51623 0.000
15 0.601 0009 53722 0.000
16 0.574 -0.055 5563.9 0.000
17 0.549 0015 57396 0.000
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19 0,495 -0.015 60451 0.000
20 0469 -0.077 61740 0.000
21 0440 -0.026 62877 0.000

1
1
1
q
q
q 22 0410 -0.037 63286.6 0.000
23 0.381 -0.010 G£472.0 0.000
24 0.351 -0.022 65449 0.000
25 0.324 0017 66071 0.000
26 0.296 -0.045 66590 0.000
27 0267 -0.023 67014 0.000
28 0.239 -0.013 67355 0.000
29 0211 -0.025 67621 0.000
20 0183 -0.009 67821 0.000
31 0158 0013 67970 0.000
22 0134 0001 68077 0.000
33 0111 0007 68151 0.000
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Test Equation:

Dependent WVariable: RESID™Z

Method: Least Squares

Date: O2M2/22 Time: 22:22

Sample (adjusted): 12/03/2019 1/26/2022
Included observations: S62 after adjustments

Wariable Coefficient Std. Error t-Statistic Frob.
L 2.145010 0. 489174 4.284968 00000
RESICZ2(-1) o 147292 0041727 3.5292881 00004
R-s=guared 0021766 Mean dependent var 2. 520642
Adjusted R-sguared o.020019 =.0D. dependeaent var 11.432291
S.E. of regression 11.21888 Akaike info criterion T 694374
Sum squared resid 1745 57 Schwarz criterion F.orog9yrsga
Log likelihood -2160.119 Hannan-Ciuinn criter. F.FOo0z9z2
F-statistic 1245006 Durbin-Watson stat 2014470
FrobD(F-statistic) 0000450
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Heteroskedasticity Test: ARCH

F-ztatistic 1246006 Prob. F(1,560) 0.0004
Obs*R-squared 1223239  Prob. Chi-Square(1) 0.0005
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Sample: 12/02/2019 1/26/2022
Included observations: 562

Autocorrelation Fartial Correlation AT PAC Q-Stat Prob

3 = 1 O.145 0145 11,922 0.001
u m 2 0079 0059 15424 0,000
i 1 32 0029 0010 15891 0001
1 4 -0.001 -0.011 158592 0.003
i 1] 5 0027V 0027 16.312 0.006
i 6 0.028 0022 16770 0.0170
1 T 001z 0002 16860 00158

g 0016 0010 AF.005 0.020

9 0010 0005 170817 0,043
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! 10 0002 -0.001 -A17.065 0073
! 11 0.022 0020 17.335 0.098
I 12 0009 0002 A7.377 0.136
I 13 0.002 -0.002 -17.282 0.182
! 14 0007 0.005 17.413 0.235
I 15 00132 0012 17.513 0.289
I 16 0.012 0.008 -17.605 0.348
! 17 -0.008 -0.015 7646 0411
! 18 -0.012 -0.011 A7.730 0.474
I 19 0028 00232 18188 0.510
I 20 0.009 0.002 18234 0.572
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21 0002 -0.005 18.2256 0.634
22 0020 0019 18478 0677
22 0012 0015 18.675 0.720
24 0006 -0.002 18.695 0.768
25 -0.008 -0.0132 18720 0.810
26 0009 0011 18777 0.846
27 -0.005 -0.009 18795 0877
25 -0.001 -0.001 18795 0.904
29 -0.007 -0.005 18.821 0.926
20 -0.009 -0.009 123.2874 0.9432
31 -0.018 -0.016 -“19.059 0954
32 -0.002 0004 19052 0.966
232 0002 0000 190585 0.975
34 -0.012 -0.0132 19148 0981
25 -0.002 0000 19151 0.986
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PARCH(1,1) EGARCH(1,1) | GARCH-M(1,1) | GARCH(1,1) | ARCH(1) ]
kel
3.454449 3.463105 3.453047 7.072216 7.694374 AIC
3.500693 3.501642 3.499291 7.103045 7.709789 SIC
3.472504 3.478150 3.471101 7.084252 7.700392 HQC
0.963615 0.963629 0.963527 0.011032 0.021766 R2
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2.354231

2.354231
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Dependent WVariable: TS

Method: ML ARCH - RHormal distribution (BFGS f Marquardt steps)

Date: 02/14522 Time: 16:58

Sample (adjusted): 12/02/2019 1/26/2022

Included cobservations: 562 after adjustments

Convergence achieved after 62 iterations

Coefficient covariance computed using ocuter product of gradient=s

Presample variance: backcast (parameter = 0.7)

@ESQRTIGARCHMC(E) = C(2) + ST (ABS(RESID-1)) - C4y@RESID
=1 CHE) + SIS @SARTIGARCH-1CG)

Wariable Coefficient Std. Error z-Statistic Prob.

AR 0.976247 o.oo05232 n1e22.9007 00000

YVariance Equation

2y 02654241 0110271 3.203148 00010
3y 0.226250 0045291 FT.O047F 7432 o.0000
i) 0.058204 0037403 1.826178 00578
C(5) 0.529202 00643295 8. 213096 O 0000
C(6) 2354231 0.827873 3. 749534 00002
R-squared 0.962615 Mean dependent var -0.056657F
Adjusted R-squared 0963615 S 0. dependent var 8. 280796
=S E. ofregression 1.579560 Akaike info criterion 2454449
Sum sguared resid 12299 700 Schwarz criterion 2. 5005932
Log likelinood -954. 7003 Hannan-Cruinn criter. 3472504
Durin-Watson stat 2142941
Inverted AR Roots .95
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