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Abstract:

This study aims to analyze and evaluate the performance of ARIMA and SARIMA models in forecasting the time
series of oil production in Libya, with a focus on comparing the prediction accuracy of both models and their
ability to capture temporal and seasonal patterns. The research involves determining the optimal values of model
parameters (p, d, q) and assessing the quality of forecast residuals using statistical tests such as the Ljung-Box
test.A descriptive-analytical approach was adopted, where monthly oil production data from six oil fields was
collected for the period from September 1986 to April 2014, totaling 330 observations. The characteristics of the
time series were analyzed, and stationarity was tested using the Augmented Dickey-Fuller (ADF) test. The models
were developed using techniques such as Grid Search and selection criteria AIC/BIC, and their performance was
evaluated based on RMSE, MAE, and MAPE metrics. The results demonstrated that the SARIMA model
outperformed the ARIMA model in capturing seasonal patterns. The randomness of the forecast residuals was
also verified to ensure prediction quality. The study recommends removing the constant term from the model due
to its insignificance and emphasizes the importance of incorporating seasonal effects to enhance prediction
accuracy while monitoring model stability over time. Furthermore, the study suggests testing additional lags using
ACF and PACF to refine the selection of (p, q) values and adopting the SARIMA model when clear seasonal
cycles are present. Additionally, the research advises leveraging advanced techniques such as Grid Search and
Bayesian Optimization for optimal parameter tuning and exploring more advanced models like SARIMA-X and
hybrid models to improve forecasting accuracy.
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Stationary R- 4ad X1 73 sl el z3laill andi Ciliilian) Jgaall (ay ;o dlaill cliibias) a8 jandi g Jalas
(shiie a3 dali ) aga g Al jadi les ¢(0.044) ilbas) AV 3 Ljung-Box JLid) as (0.025) Ladsissquared
L ¢ Ljung-Box (0.572))8a) (4 &ilas) A¥3 aae s 4 jia Stationary R-squared 4ed 4l X2 z3 5aill
4 dlan) AV W sale Gie )y Uali )l ey X5 zasalll | ey Balii)) (s OS5 Adsma i il 30 5a ()

Ad Hlate Jalih 3 ga g Jadt &l Z 3l e (0.000)

SARIMA 4aawgall A laady) gz dlai
ity s Cauliall SARIMA g3 sai e oyl b aclus 3 5 dgall 5 3adl 5 51300 ol 31 <Dlelas oy
Leiasa s el Juail o ) Joa 5l i Caam SPSS aldaiy daliall 5 il i g ¢ sSuall Gt daudiall ALy sl

ok LS (o8 50 Leallaa

Aabiall 5l JA cadl Jiall Uy Judld Ly ) 3l (338 58 il 3(5) Jsda

Jaal) Eagalll a8 £ gadl) Adalaa
X1 Model-1 ARIMA(0,1,5)(0,0,0,0)
X2 Model-2 ARIMA(0,1,0)(0,0,0,0)
X3 Model-3 ARIMA(0,1,1)(0,0,0,0)
X4 Model-4 ARIMA(0,1,6)(0,0,0,0)
X5 Model-5 ARIMA(0,1,0)(1,0,1)
X6 Model-6 ARIMA(0,1,1)(0,0,0,0)

o Aaddig L8 Stationary R-squared Jalra Sy At 31 calilall Jalail deadtiiul) G.JLA-.\M el Jsanll a5
CJ}A.J\ e e CaES) Ljung_BOX ksl CJLA.\M and Ay il 308l Caria ‘;\ oy Laa $CJLA.\M ?LM
ity 1l 3 S I3 ) 3m 5 pe le Oy L il o] 0,05 o0 S Sig, o sl Em 5Ll

il A 5 e e Lee 3ILE i (g) e zilaill (5 53 VXS, 5 X4 Gand sl

&5 0o Ay zila A aladiuly Laiil) £U5Y (A) Lledlly (P) Al sial) ail) G 4 jlie A g yeal) iyl Jias
2015 sy 22014 b e 38l A (X6IXT ) (-SARIMA

Jsinll Y1 Judad Loy ) -3l duliionall clad 0 :(6) I
Fol X1 Model 1 | X2 Model 2 |X3 Model 3 | X4 Model 4 |X5 Model 5 (X6 Model 6
JAN 2014 P 44262 6100 4473 2823 1867 2489
JAN 2014 A 39065 6015 4421 2796 1877 2468
FEB 2014 P 39489 6020 4411 2787 1877 2465
FEB 2014 A 43765 6152 4337 2797 1871 2460
MAR 2014 P 42073 6157 4323 2796 1877 2459
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ddla) cilaada

Gl X1 Model 1 [ X2 Model 2 |X3 Model 3 (X4 Model 4 |X5 Model 5 X6 _Model 6
JAN 2014 P 44262 6100 4473 2823 1867 2489
JAN 2014 A 39065 6015 4421 2796 1877 2468
FEB 2014 P 39489 6020 4411 2787 1877 2465
FEB 2014 A 43765 6152 4337 2797 1871 2460
MAR 2014 P 42073 6157 4323 2796 1877 2459
MAR 2014 A 40347 6210 4227 2703 1751 2496
APR 2014 P 41348 6215 4208 2691 1739 2502
MAR 2014 A 41306 6265 4237 2685 1880 2458

MAY 2014 40823 6270 4243 2664 1885 2451
JUN 2014 39678 6275 4243 2664 1882 2451
JUL 2014 40614 6279 4243 2660 1883 2451
AUG 2014 40236 6284 4243 2661 1882 2451
SEP 2014 40227 6289 4243 2647 1860 2451
OCT 2014 40227 6294 4243 2646 1885 2451
NOV 2014 40227 6298 4243 2646 1885 2451
DEC 2014 40227 6303 4243 2646 1885 2451
JAN 2015 40227 6308 4243 2646 1885 2451
FEB 2015 40227 6313 4243 2646 1885 2451
MAR 2015 40227 6317 4243 2646 1885 2451
APR 2015 40227 6322 4243 2646 1885 2451
MAY 2015 40227 6327 4243 2646 1885 2451
JUN 2015 40227 6332 4243 2646 1885 2451
JUL 2015 40227 6336 4243 2646 1885 2451
AUG 2015 40227 6341 4243 2646 1885 2451
SEP 2015 40227 6346 4243 2646 1885 2451
OCT 2015 40227 6351 4243 2646 1885 2451
NOV 2015 40227 6355 4243 2646 1885 2451
DEC 2015 40227 6360 4243 2646 1885 2451

2 2015 ey N 2014 iy e z3laill (Predicted) 42 siall s (Actual) dalel) all ¢y 4 jlie cllull el
e amy 8 Cadla gl ae ¢ HUEAY) 5 8 DA Agledl) 2l (e Ay 58l i Cres Ml akiea o ) Jalaill
Lal 3yl Ay 8 o 3lal) 483 8 cilgand (1S Laa <2014 (0 (A 5Y) a2V JMAXD2 5 X 8 b gl glisi oSy
Sle sl b jalall iy Jay dyghall saall e il 8 G A8a o 1)) i) el (X6 X3 ) zikedll 46

e 31 il Jalatl 3l 53 GagSla

Lk 3 Jadlaad) S8 J ga ol Ay 5l) 7 3 gadl) 3 5080 Ailan) ylaall
L 3l dudlll z3la aladiuly ( X6IXT ) Al Zlay) Jial il #3 saill 3080 Aplany) juleall
Dnleadl oda 0 b La g Aliinall ally gl 8 2 3laill 3o lS e aSall Al s < 5ol Jisi (SARIMA)

sl suiil) sl dilas ) julaal) 1(7) g

9 e s . . . )
Jalaa e :f:;:.n Ofdalre | AEla AaflBugise | LU ) B gial &Jwﬂ‘ S
- “ - . th‘ - e >
(BNl | AN TS Rs Theil (MAE) sUaa3 Gihal|(MAPE) (RMSE)
0.53 59 | 0979 | 003 507.4 46 763.9 dﬁlﬂ
0.36 46 0910 | 0.03 1125 41 162.9 ﬁiﬂ
0.47 245 | 0974 | 003 1423 38 196.3 &z(iﬂ
0.46 103 | 0948 | o001 137.0 15 203.5 Jﬁuﬂ
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X5
0.29 15.9 0.942 0.05 282.2 8.19 461.5 Judlall

X6
0.37 53.5 0.981 0.01 497.9 1.6 792.4 Jedldl

(S2y Lo ¢« (MAE)elaa DU dallal) Lell o sia 5 (RMSE) Usall a5l 3all (g0 JSV 408 e (38 X6 3 5l
el e 4858 ) peds e ¢ (R2=0.98 1) a3 Jalna e alinas e ozlaill 8Ly 45 )l 3l 8 48a 81 210
sl b ) i el (Theil) d Jebaal e Jil X4 3 saill aai cJiiall 3 il b ol 5l (305 50 Ao
Wi ) Lelsl 41 (MAE s RMSE (1 JS Aimidia e (3ia 38 X2 3 gaill Ll el Jumdl (e (o adeny Las
(MAPE) slaal) Untll ool Jaws giall A T X5 23 sadl) s s AT Agan (10 (p=0.36). Ainl) il o Lina
Aai ja (R?) 33 lalas o el moen Of JSAL s 5l (85 508 Uhad Lo () Les %819 Ay

ple IS Ll 8 ) e e 6,508 ) el Laa

sdailaal) cl piciall g <l pafil) Jalas
33 ) sl Adlian ) il Lulad o gl b 23 saill 50 1S

a_\:\\.&a;y\ dae Dl 3 ¢ c_s\)\_u;\} (SARIMA) :LLAHJAM 4:\.\46‘)“ d.mM\ CJ)A.\ );ms_\ c_‘ﬂ:u :(8) dj.\%

e Jalaal) (Std. s baall Uadl) t (t-Axibas) A dlaiay)
i (Coefficient) Error) Statistic) (Prob.)
C 39849.76 133973.0 0.297446 0.7663
AR(1) 0.942125 0.114638 8.218272 0.0000
SAR(1) 0.995791 0.028746 34.64127 0.0000
MA(1) -0.915495 0.122891 -7.449633 0.0000
slaal) A8l slaal| Al
R-squared 0.974349 &l el Jass gia 19404.66
Adjusted R- 0.974112 @Uﬂ (éJL.\’.A” sl syl 5913.451
squared
S.E. of . i
. 951.4600 il slaall  SS) jliza 16.56599
regression
Sum squared 2.93E+08 58 e 16.61225
resid
Log likelihood -2712.823 GsS-oila e 16.58445
F-statistic 4102.439 Gl O 50 Ailas 2.430486
Prob(F-statistic) 0.000000

iy Aia 1) ALl A bl gl i) A g 58l W S uSay Las ¢ (Prob=0.000)4sbas] Y2 CISMA(T) s
g LS Agia 3 Alulodl dpalall g A0l aill (5 68 ol )l 2 5a 5 JISAR(1)=0.995 5 AR(1)=0.942 Jalxs
bl A& el e %97.4 sl e z3 50l 5 )8Adjusted R-squared=0.974 s R-squared=0.974 a3
Al F-statistic=4102.439 a5 ¢ 8 sl & (S Ll )Y Al e I Durbin-Watson stat=2.43 L
BIC=16.61225 ¢« (AIC=16.56599433) pledll af (o @l judy celly o 30le 73 gaill 40
s Allad e ) jan Laa “LI\)..!&:\.?M e ALl 8 dgagate aa zdgalll el cpandy ) aial SHQC=16.58445)
e Bl e 288 il il B 5 g 3 sail) Jrn La 5 5 _uafll 83 53 5 el ) il 255 2 jliiall wdll o2a 5ol
Agia 3l Judlll Aglian ) z3laill 8 ol jeaic g g calS Al

Slalitiuy)
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25 A g dgadl) e Lis [E)
Laa cdudzall bl ‘53 Syl (0 997 .4 c:J\P ey CJJA.\S\ u\ <) (R-squared 0.974) il Jalea
daliadl 40iaY) as F (F-statistic = 4102.439) sbas dall iall o) LS 5l 8 2dlal) 23 saill 5 8 uSay
Andi ye dilian) AYa 53 JSS 3 salll of e Ji(P-value = 0.000)

s i saill LA cilaleal) 4raai )
X5 e ¢ (P-value < 0.05)adle dglas] AY> SMA(T) sSAR(L) 5 AR(1) @dklas of gl <o el
0S5 (558 g sa il 25 5 SAR(1) = 0.995 e el LS 3 gl ol (ppsnt] i Sl 038 (ppanial st
CJ}AJ\ el aie eV ‘55 o3 gy

CJJAJ‘ i a
Adlaae e Lee o sl 8 S s W) e ) (Durbin-Watson = 2.43) ¢l s-0m 50 sbas] yudy
By i 23 sl

:G:UA.'L“ 25493{-& n
zasaill 38 e Schwarz (SC = 16.61) s Akaike (AIC = 16.56) Jis Cilaslaall julaal Laisiall adll Jas

M\@e\mﬂca}aﬂ\ug @W‘M\}Mﬂ\wMJ|ﬂ\u&w

Gilana gl
: 5 9 Aadail) ppeat
SAR(1).Jebxe &y sina N 13l « SARIMA e e aladiiuly dyan gal) e 3} (ppaa
Q5P a8 LsalPACF 5 ACF il aladiuls 8laa) <l juali il 5 G g0 s1a9) 480 5
Gl e JA) 4584 ae (Bayesian Optimization s Grid Search Jie i plasiuly cilabral) Jaada ¢y
A8 el Aaadie et Aile ) )l A o) Adlis)
Z3saill &yl 3 508 30325 VARMA Jie dalide z3lai of SARIMAX Jie Aty gilad 8 kil
DLEa) aladiuly clEMl A gine L) aVAR/VECM 5 ARIMA Jie ¢ AT gilai ga 484 1)
AondiGranger

. < oadil) Ba g Jumd
Gam ¢l HSIBIC) 5 (AIC Slasteall ydass Logarithmic Loss Jedil wadil) Gunlia g i
sl Loy il g cUadY) o gl agdl il 31 ool oo gy Jalai 6] 5]

s partial) Cp clBMad) Jalas
‘;J\ Ll all Ll CaLES) 5 <l yurtiall Gy CHENa) (‘GA O] (PCA) Ao ) b Sl Jalas el yiss @J
_CJ}A.J\ 433 J)a.l U\

el el

oA Sl 3 a8, Lk Al oleaBy) 4 duie ) Judldls il 3Lai (2022). e 2 5ana c2aal ]
Aoelaal) dusanll

Uls Lo g2 1 solai8] paiil] 6 & pdiall 5a0eia duio jl) Judld) cilinhi (2021). &) 2o Jale camidl 2
Soalal) daals ALaBY) A4S, o padl LaBY/ e

Sl ) sgxe 13,8l SPSS. sl & ppitell saetell (Liaill (2009). s pesll 2o bl 3
5l Aals digilan ) Egadl

Sl ) dgna 5 8El) PSS, asiuly el ilan Y/ Llail] (2010). 2ene denll 2o culall 4
5l Aaals digilan) Egadl

exa 3ol EViews. il duio i) Judladl Eposd) JLdsil (2010). 2ese sl e o oubiall 5
Ailas) & ganll g el all

Sl Al 3¢z 3 4G SPSS Modeler. »as3iul bl 4 cwdidl] (2013). 2aa 2eall e ¢ uliall 6
5l Aals digilan ) gadl

PRSIL Lo lain Y/ a glel] 8 lgilinhiy Luanl) OIS 6 dodie (2013). 2ae el 2o ulall 7
Ll daala dilanl & gadl s il jall agae 5 AEISPSS,
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