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Analysis of fluctuations in oil prices using ARCH models
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Abstract:

Oil prices are subject to many fluctuations in the short term, and these
volatility increases as risk increases and uncertainty about the future increases.
Supply and demand elasticity also plays an important role in these fluctuations.
Other market conditions also affect such volatility as wars and financial crises.
key words: Oil prices, oil price fluctuations, oil markets, ARCH model.
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1,200

Series: R
] Sample 1/04/2000 6/24/2019
1,000 - Obsenvations 4889
800 | Mean 0.000165
| Median 0.000907
600 — M.a>§imum 0.164137
Minimum -0.170918
Std. Dev. 0.024273
400 - Skewness -0.162784
Kurtosis 7.328864
2007 Jarque-Bera  3838.896
Probability 0.000000
0 T T T

015  -010  -005 000 005 010 015
(Eviws-8) ol y5e (e slare¥ly JSCAT) slue] @3 ¢ yuall
1509 0,164137 cilS dasd 1879 0,170918- il daid yial o ey 1 08y S| s
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sl jlasl wilge dludud Augmented Dickey-Fuller 148 Sad Bus gl i HLas|

Null Hypothesis: R has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=31)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -72.12984 0.0000

Test critical values: 1% level -3.959915
5% level -3.410724
10% level -3.127150

*MacKinnon (1996) one-sided p-values.
(Eviws-8) cilaryien e slare¥ls Joull slue] @3 ¢ jaall
39 Ul 3 Bagall Lkl Syl ik Aastyd oy (5 11 ey Jgael] § Bumgyall il
Byatus Jaaill Hlaud Bogall dldu o ) sdi 1dag (%65 AV (Giuma dic ale slxily culs
il s e Jysamedl iy liag
2 03 Jouxll
:laaill jlasl wilge aludud Phillips-Perron (g, udyd jlas |

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

Bandwidth: 27 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic ~ -72.21819 0.0000

Test critical values: 1% level -3.959915
5% level -3.410724
10% level -3.127150

*MacKinnon (1996) one-sided p-values.
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Residual variance (no correction) 0.000589

HAC corrected variance (Bartlett kernel) 0.000557
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Heteroskedasticity Test: ARCH

F-statistic 285.0477 Prob. F(1,4886) 0.0000
Obs*R-squared 269.4450 Prob. Chi-Square(1) 0.0000

(Eviws-8) ol s e slaxe¥ly Jguzdl slue] @3 ¢ yuuall
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J esge Elidly cLjung-Box Hleas| o3 desyle gl Bagall Al 489 die (gt A8 yal
4 o8y Jgazl!
4 o8y Jguz]l
:Ljung-Box Test for residuals  31g:dd 1) LLsdl ol
Date: 07/07/19 Time: 22:23
Sample: 1/04/2000 6/24/2019

Included observations: 4889

Autocorrelation  Partial Correlation AC  PAC Q-Stat Prob

1 -0.031 -0.031 4.8124 0.028
-0.017 -0.018 6.2687 0.044
0.024 0.023 9.1274 0.028
0.009 0.010 9.5368 0.049

2
3
4
5 -0.027 -0.025 13.067 0.023
6 -0.024 -0.026 15.942 0.014
7 -0.032 -0.035 20.835 0.004
8 -0.032 -0.034 25.917 0.001
9 0.005 0.003 26.022 0.002

0.009 0.010 26.419 0.003

(Eviws-8) cila e (e slaze¥l doasd! slae @3 ¢ uall
%5 Ligine Syius dic pdall o, (ad)p-value sgeall @b e 4 08 Jouzdl
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:‘EGARCH (TARCH (GARCH (ARCH 7 3l ¢y 45,30

il AlC sic H-Q
ARCH(1) -4.675345 -4.671359 ~4.673946
ARCH(2) -4.725476 -4.721491 -4.724078
ARCH(3) -4.748542 -4.743228 ~4.746677
ARCH(4) -4.762675 -4.756033 -4.760345

GARCH(I 1) -4.821814 -4.817829 -4.820416
GARCH(1 .2) -4.822467 -4.817153 -4.820603
GARCH(2 .1) -4.824402 -4.819088 4.822537
GARCH(2 ,2) -4.825457 -4.818815 -4.823126
TGARCH(1,1) -4.826815 -4.821501 -4.824950
EGARCH(1,1) -4.831500 -4.826186 -4.829635
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(AIC, SIC, H-Q) [leall desd 81 e gt 5980 Jaa il Hlaud 5agall Al
7z 3gedl Lo g pazd Luwsls
o I3 (e LaSy dizss (po dSTIl (o ¥ 6, 0ETg Ay dyzedy @MU 7 39l (aysedd day
z3ge G| @l (leis 9y 796 @3, (¥euzlly « arch-Im g Ljung-Box (;Las| sudas S5

:lasdl jlasd wlge 2wl W ARCH SLas|

Heteroskedasticity Test: ARCH

F-statistic 1.383596 Prob. F(30,4828) 0.0797

Obs*R-squared 41.41831 Prob. Chi-Square(30) 0.0802

(Eviws-8) &l y5ea e alaie¥l Joazd! aloe) @ Oall
:Ljung-Box Test for residuals  31gdd 11 Lols¥l oL
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Date: 07/07/19 Time: 22:59
Sample: 1/04/2000 6/24/2019

Included observations: 4889

Autocorrelation Partial Correlation AC PAC  Q-Stat Prob*

-_—

-0.020 -0.020 1.9083 0.167

| ||

|| | | 2 0000 -0000 19083 0.385
|| | | 3 0001 0001 19112 0591
|| | | 4 0011 0011 24627 0651
|| | | 5 -0002 -0001 24800 0.780
| | | 6 -0009 -0009 28795 0.824
|| | | 7 -0009 -0010 3.3086 0.855
|| | | 8 -0011 -0011 38914 0867
|| | | 9 -0006 -0007 40832 0906
|| | | 10 0010 0010 45926 0917

*Probabilities may not be valid for this equation specification.

(Eviws-8) wila ydee (e slaze¥ly Jousdl slue @5 ¢yl
oady ¥ Ll gay 1dag (0,05) o AST hLasM p-values ud L 79 6 08 Jgixll (s
OF S5 ag g dges IS Jatue JSa ¢ 395 Wilgdie Blodl 0l I ada Les cpuall milin
sl Hlaad obledl Sldas Lied @ sa9 z 350l 1da 3 Gads5 Ilia
sl Hlad Al sy Glus «eoalud! cdlall
EARCH (1,1) z 353 ¢y oyl cpliadl (e daad g Tnaidl slacel olilas ol i e
$2 08y JSAdl G e 52 LeS
2 o, US|
:EGARCH (1,1) z 3503 (10 ol (bl oty baaid) jas culas
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