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16
Series: OIL
14 Sample 2014M01 2022M03
12 Observations 98
10 Mean 0.004705
8 Median 0.018901
Maximum 0.250804
6 Minimum  -0.339076
4 Std. Dev. 0.083889
Skewness  -0.685447
2 I I II Kurtosis 4.667948
o ™ -l l || [ |
-0.3 -0.2 0.1 0.0 0.1 0.2 Jarque-Bera 19.03406
Probability 0.000074

eviews 10 b x s sVl Cald) dlae) G 1 jaaal)

s 5l Alal) Ladil) Jlal S5y e o dlulid Skewness ¢! sV dalee O Gy 02 JSAN DA e
Kurtosis ded of Lead oty 5, laliia 5e8 UL 5 sl s (g sile a5l G ina 138 5-0.685447
LS Lrda & 508 Y ALl o2 () imy Lae rndall a5 i) 4B (e e f A8 2 5 img 138 53 (e S
A sina (5 s e 023 5a da s w58l Al saal) dadll (e Ll SiJarque-Bera dsbas) o Ll
ALl apdal) a5l a8 b 51 4ie 50,05

Adtaal) 3 ghally Aileiall Ailoaa¥) cile shaall Liany 13 JSA

28
Series: FUT
24 Sample 2014M01 2022M03
Observations 98
20
Mean 0.010183
16 Median 0.017374
12 Maximum 0.725680
Minimum -0.433413
8 Std. Dev. 0.133795
Skewness 0.927180
4 I Kurtosis 11.86231
o & N He - B | Jarque-Bera 334.7483
-0.4 -0.2 0.0 0.2 0.4 0.6 Probability  0.000000

eviews 10 gt p e alaie YU Ealill dae) e 1 jiaall

Gl 5z se Al Ladill jlan¥ a1 jle o Aluld Skewness ¢ sV delea ¢ Gty 03 JSEN JDA (e
dad O L cply 5 baliie pe 568 UL 5 Caadl snd (s 5ile w il O i 138 5 0.927180

£ s Y AL o34 () s Laa (oanhall a5 il A (e e f A8 3 s (ay 138 5 3 0e ST Kurtosis
ve 24 m da ) a5l Ayl saad) Al (e Wlai ySiJarque-Bera dslbas) o adi LS el

Abudill pradall a5 51l duia jb (a3 430 50,05 4 sine (5 sl

Apuldl) miladl) 13

~ 31 ~



ki A 0 Sl Jaadl

Null Hypothesis: OIL has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=11)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -6.628392 0.0000
Test criticalvalues: 1% level -3.499167
5% level -2.891550
10% level -2.582846

éqcawﬁh\JqS\ c..‘usd\_u“_m\ﬁgu\,ﬁ Jl_ﬁ;\ d}\i_wl_}sl\ Q\J\.ﬁ;‘}]\w;\swl{_ﬁh\)ﬂ\ RS
Of el 13 50 daall die e J¥) sl o 1 Jsaall 8 Al gilill a8
s 52a 51 0.05 e Jil Waliaa 5 Prob 4y sisal)

Exogenous: Constant
Bandwidth: 10 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -6.340568 0.0000
Test criticalvalues: 1% level -3.499167
5% level -2.891550
10% level -2.582846

*MacKinnon (1996) one-sided p-values.
Lol Jland (9w b zhsai 1 2 Jgaad)

#CJ}AJ}AM\JJS\D&MQAG&\#JMA\J}‘ ’@»Qﬂ\ﬁ\)hﬁay‘wkw@M\Jﬂ\c&
50 A die e Y1 il f 2 Jsaadl 8 Apall gl Cana ol Caa Al jall G e IS (5
$5i2a 51 0.05 e JB) Wlias 5 Prob 4 sl o el 13

Null Hypothesis: FUT has a unit root
Exogenous: Constant

~ 32 ~



Ayt Al Sl Jaadl

Bandwidth: 11 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -7.330977 0.0000
Test criticalvalues: 1% level -3.499167
5% level -2.891550
10% level -2.582846

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

Al 2 8 ll oy 5 5 culd Slilas): 3 J gaad)

Null Hypothesis: FUT has a unit root

Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=11)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -7.524112 0.0000
Test criticalvalues: 1% level -3.499910
5% level -2.891871
10% level -2.583017

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

Adiaa) o giall N8 S Ll ddlias) 1 4 Jgaadl

DependentVariable: FUT

Method: ML ARCH - Normal distribution (BFGS / Marquardt steps)
Date: 04/18/22 Time: 23:13

Sample (adjusted): 2014M02 2022M03

Includedobservations: 98 afteradjustments

Failure to improve likelihood (non-zero gradients) after 46 iterations
Coefficient covariance computed using outer product of gradients

Presamplevariance:backcast (parameter = 0.7)
GARCH = C(3) + C(4)*RESID(-1)"2 + C(5)*GARCH(-1)

Variable Coefficient Std. Error z-Statistic Prob.
OIL 1.086776 0.007778 139.7311 0.0000
C 0.001936 0.000729 2.655632 0.0079

Variance Equation

C 4.89E-05 2.37E-05 2.066335 0.0388
RESID(-1)"2 2.639110 0.513296 5.141494 0.0000
GARCH(-1) -0.010560 0.039310 -0.268642 0.7882

~ 33 ~



Ayt Al Sl Jaadl

R-squared 0.691740 Meandependent var 0.010183
Adjusted R-squared 0.688529 S.D. dependent var 0.133795
S.E. of regression 0.074671 Akaike info criterion -5.273261
Sumsquaredresid 0.535268 Schwarz criterion -5.141375
Log likelihood 263.3898 Hannan-Quinn criter. -5.219916
Durbin-Watson stat 2.470509

. GARCH laa¥l zasaill iy 5 Jsaal

Blide 3503 58 (A Z35adl 5 1500 o AR (U Jlaai¥) 23505 s J5¥) 2 sadl of Zan
5 el Judludl Alla (8 cpad sall pasis 5 1 45 g« ARMA

b LS Alilae (K e 23 s JS RS
FUT = 1.086776 + 0.001936 FUT(—1)

FUT = 4.89E.05 + 2.639110 FUT(—1) — 0.010560 };t — 1

e Y2 ol gl ety zisall o el 1 < 2639110 — 0.010560 ¢! o + B of Lasdls
i Y ALl i a5l gl 3 e e 85-5.273261= AIC Ul (f Laadli LS | 5 i

Heteroskedasticity Test: ARCH

F-statistic 6.760484 Prob. F(1,95) 0.0108
Obs*R-squared 6.444220 Prob. Chi-Square(1) 0.0111

ARCH ol (uilas sl o3l 1 6 J gaad)

(sl Al A ARCH i a5 s e il jedad Cum il Guilad aae 6 Jsaall g 2y
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