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The Impact of the Moderating Role of Artificial Intelligence on
Qil Price Volatility
D. Jamal Mohammed Najeeb Al-Obaidi
Administrative Technical College - Al-Noor University — Iraq

Abstract:

This study examines the moderating role of artificial intelligence (AI) in oil
price volatility through its impact on oil inventory management in global energy
markets. The Autoregressive Distributed Lag (ARDL) model is employed to
analyze the relationship between oil price volatility and key determinants,
including the term structure of oil prices, and global economic uncertainty. A
composite variable reflecting Al-adjusted inventory behavior is incorporated to
capture the moderating effect. The study uses quarterly data for the periods
20002013 and 2014-2024. The results indicate the existence of a long-run
equilibrium relationship and highlight the significant role of Al in enhancing
market efficiency and mitigating the impact of inventory shocks on oil price
volatility.

Keywords: Artificial Intelligence, Oil Price Volatility, Oil Inventories, ARDL,
Energy Markets.
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Vol-oil -3.0919 non 0.0331 -7.000 | Stationary* | 0.0000
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Al-adjiuv -6.8285 | Stationary* = 0.0000 —_

Diff(Ts) -8.3776 | Stationary* = 0.0000 -
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Vol-oil -4.4604 | Stationary* = 0.0010

Al-adjiuv | -6.0967 | Stationary* = 0.0000
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F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Value Signif. [0y (1)
Asymptotic: n=1000
F-statistic 2974523 10% 237 32
k 3 5% 279 367
2.5% 315 4.08
1% 365 4 66
Actual Sample Size 52 Finite Sample: n=55
10% 2508 3.356
5% 2982 3.942
1% 4118 52
Finite Sample: n=50
10% 2538 3.398
5% 3.048 4002
1% 4188 5328
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ARDL Long Run Form

Dependent Variable: D(OIL_VOLATILITY)
Selected Model: ARDL(1, 0, 0, 0)

Case 2: Restricted Constant and No Trend
Sample: 2000Q1 2013Q3

Included observations: 52

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.

Al_ADJINV_Z 0.616341 0.354329 1.739461 0.0885
TS_DIFF_USD_PER_BBL -0.251281 0.224145  -1.121062 0.2680
WUI_GLOBAL_GDPWEI... -2.56E-05 3.47E-05 -0.736770 0.4649

Cc 2.490138 0.668337 3.725870 0.0005

Eviews 12 wl>2 @ 12l
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ARDL Error Correction Regression
Dependent Variable: D{OIL_VOLATILITY)
Selected Maodel: ARDL(1, 0,0, 0)

Case 2 Restricted Constant and Mo Trend
Sample: 200001 201303

Included observations: 52

ECM Regression
Case 2: Restricted Constant and Mo Trend

Variable Coefficient Std. Error t-Statistic Prob.

CointEqg(-1)* -0.352133 0.087655 -4.017258 0.0002
R-squared 0236973 Mean dependentvar -0.042500
Adjusted R-squared 0236973 5.0 dependentvar 0.6413149
S.E. of regression 0560201 Akaike info criterion 1.698001
Sum squared resid 16.00508 Schwarz criterion 1.7358525
Log likelihood -43.14802 Hannan-Cluinn criter. 1.712387
Durbin-\YWatson stat 1.7723449

(5)@49_ * p-value incompatible with t-Bounds distribution.
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Lie Uil Loy Ul e bles clr e Coin Eq (—1) Wathl mosas do g 2l 21 (3 2slay)
o Y035 42 mma o o (-4.01725) gols aslam] we (-0.352133) wes cak 31 %01 s
SIS B Rl sl S A S L g By g 58 N Y b Gl e e DY)
Bl 3 ki) Band 2SS wloaY 4] 5 WS el wleeall ety wblnzaly 35T liglas Lo oz
sead) V(3 Ladl sl OUE O gu b gag ECM @hlas o V) 8008 Gpedd) Slpadd 0 (6T o5 |
i e oledall o Gl il b Law 1l s ol Ogpdl Sl Bale dssie oS5 L s eds D
sl 0sG V) Bl dpedd) Slpazedl OLA s iy Ll Y1 sk B e 4L UL moas
G Y il Sbgll sl & i) Jpmdly  pllao¥1 ST 1Y anlddl el i (2013-2000)
Bl padl) Jo VI il S ey dnndl Sladall olata) 3 (s8s ot 9 ol e a0 5,5
Sl 1 s3sall pe Sladall jolianal v o o By 4B el U e Lol oz T Gser L0

edize A5beglas ol Alais olpd e 5 09> Y1 Lisb

ARDL- Bounds 3941 jlast — el o1 jles1-5

25



&5,y Syl pelall Egall &Sy o Exledl I3 e 8 Llsualh 3320

(2024-2014) 3z ARDL-BOUNDS ss.141 Lzt

(6) dsor

F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Walue Signif. [0y (1)

Asymptotic: n=1000
F-statistic 1252481 10% 237 32
k 3 5% 279 367
2.5% 315 4.08
1% 3.65 4.66

Actual Sample Size 38 Finite Sample: n=40
10% 2582 3.454
5% 31 4088
1% 4.3 5544

Finite Sample: n=35
10% 2.618 3.532
A% 3164 4194
1% 4428 5816

Eviews 12 w2 0.l
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AN 058 %010-%5-%2.5-%1 apal) Sbszd adgadt w i) o L) el OUWE @ 2l Slpaze
i W Bl S B Aita JSS WOe g Ly ([ Y1 dbsb WOe sy pus) B2 by JlasY)
Bounds 35l jlest wils i %010590559%1 wie 2 b il e < Fostatistic 2ed 55 %10 ,%05 ,%1
e Faglan) opld o el whply Ll bl @UE o a8 Jo V) alisb adjly 8l 39y 1) Test

el Sl it JalSS Uk L ekl Sl (il e B ) ()

(2024-2014) 5340 (Long-run Estimates) Jisk)! J¥ mili—6
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(OIL_VOLATILITY)
Selected Model: ARDL(1, 0,0, 1)

Case 2: Restricted Constant and No Trend
Sample: 2015Q1 2024Q3

Included observations: 38
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Levels Equation
Case 2. Restricted Constant and Mo Trend

Wariable Coefficient Std. Errar t-Statistic Praob.

Al_ADJINY_Z 0797710 0366138 2178712 0.0368
TS_DIFF_USD_PER_BBL -0.236820 0232934  -1.016683 0.3169
WUI_GLOBAL_GDPFWEL..  9.98E-05 316E-05 3157733 0.0035

c -0.031901 0850124  -0.037525 09703

Eviews 12 o> @ a2l
Y>> ALadjinv sllw¥) oST0L Juaakl 09300 O (7) Jaadl &l i WSy bshl V) s I35 0 oan
S5 ol ol Jaid) el U (3 0lg) BE 63 (o B Jall) 5La] Oly Camge b 530 Y05 s il
e il el GUs 3 sae K 5 sloV) ST Sligles dagsis 050 Lt aill 0l 3150 O
O S Lusy 09l 38 e bl JUast &l 3 Whaw Tys (535 sllo¥) ST O ) St Lishall (sl
i) V- b O) U s skl =Y 3 sds AN pasy Ulas) s 48 Ts-DIFF =1 [Soa e
Ll el ol o S 4l WD S Vs byes o Y1 peas s, Backwardation &>14ly contango
gLyl OF I 525 ondl odng Gerge 3labs Y01 s agliam] AV 53 WUIL Mal) (nddl pie pine gl o 3
Slodall Lidl Gy twlom oSar s fishall V) (3 Ll el U 8345 L) o3 M) (il pde Sy

il oda (3 A Bslas¥ly Gl sl

(2024-2014) sl (ECM) gl Jo ) mili—T7
(8) Jsax
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ARDL Error Correction Regression
Dependent Variable: D(OIL_VOLATILITY)
Selected Model: ARDL(1, 0,0, 1)

Case 2: Restricted Constant and No Trend
Sample: 2015Q1 2024Q3

Included observations: 38

ECM Regression
Case 2: Restricted Constant and No Trend
Variable Coefficient Std. Error t-Statistic Prob.

D(WUI_GLOBAL_GDP... -2.90E-05 251E-05 -1.152304 0.2577
CointEq(-1)* -0.933186 0111179  -8.393573 0.0000
R-squared 0.676523 Mean dependentvar -0.033421
Adjusted R-squared 0.667537 S.D. dependentvar 2.247060
S.E. of regression 1.295645 Akaike info criterion 3.407090
Sum squared resid 60.43306 Schwarz criterion 3.493279
Log likelihood -62.73472 Hannan-Quinn criter. 3.437756

Durbin-Watson stat 1.823316

* p-value incompatible with t-Bounds distribution.
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s Al sgmg (8) Jgud s &l pis LSy (2024-2014) 2ot sall L) meonas Wslas S0 0 ez
) amedd il Eom W1 (sge die Uginay Wl Coin Eq (—1) Lol mmeas Jalae sl 31 iy 58 il
J= sk O3l Sl e CLEVY a 093 o2 O sl ods Sy (8.39-) daiss € aslax| as (0.9332
=2000) L5 sl Gylie Jgudl S Bhos (3 Bymbe gyl Jo Jb sag codoly B ) IUS el o2
wui-Global-GDP ) : Jl it pae pize 0 LS oV 5pd ol g Loy (2014
(AWeighted
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o) pia As ) Slatal) plazel e ol ST sl 2014 ple e Laidl Gome 0 I3 gmy Ttk monas 1
o3l oVl opas Ui U1 Ty Jgmes 01 093
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