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Abstract 
This research aims to study and 
evaluate the performance of ARIMA 
and SARIMA models in forecasting 
time series for oil production in Libya, 
focusing on comparing the prediction 
accuracy of the two models and 
analyzing their ability to capture 
temporal and seasonal patterns. The 
research involves identifying the 
optimal parameters for the models (p, 
d, q) and testing the quality of 
prediction 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 for the period 
from September 1986 to April 2014 
(330 observations) was collected. The 
characteristics of the time series were 
analyzed, and their stationarity was 
tested using the Augmented Dickey-
Fuller (ADF) test. Models were built 
using techniques such as Grid Search 
and AIC/BIC and evaluated with 
metrics like RMSE, MAE, and MAPE.  
The results showed that the SARIMA 
model was better at capturing seasonal 
patterns compared to the ARIMA 
model. The randomness of model 
residuals was tested to verify 
prediction quality. The research 
recommends removing the constant 

term from the model due to its 
insignificance, emphasizing the 
inclusion of seasonal effects to 
improve prediction accuracy, and 
monitoring model stability over time. 
It also recommends testing additional 
lags using ACF and PACF to optimize 
(p, q) values and adopting the 
SARIMA model in the presence of 
clear seasonal cycles, alongside 
techniques like Grid Search and 
Bayesian Optimization for optimal 
parameter tuning. Advanced models 
such as SARIMA-X and hybrid models 
were also suggested. 
Keywords: ARIMA models, 
SARIMA, oil production, forecasting, 
time series. 
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ADF

Test

X1 X2 X3 X4 X5 X6

Value Sig. Value Sig. Value Sig. Value Sig. Value Sig. Value Sig.

Before 0.476 0.817 -0.973 0.295 0.220 0.749 -0.234 0.600 -0.296 0.578 -0.591 0.461

After -16.392 0.000 -13.28 0.000 -10.37 0.000 -9.312 0.000 -11.49 0.000 -13.25 0.000
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1- Some of the missing values are 
imbedded within the series. 

ACF Case Processing Summary

x1 x2 x3 x4 x5 X6

Series Length 272 272 272 272 272 272

Number of Missing

Values

User-Missing 0 0 0 0 0 0

System-

Missing

0 70a 120a 124a 91a 72

Number of Valid Values 272 202 152 148 181 200

Number of Computable First Lags 271 201 151 147 180 199

Fit Statistic Mean SE MinimumMaximum Percentile

25 50 95

Stationary

R-squared

.026 .023-1.000E-

013

.051-1.000E-

013

.029 .051

R-squared .947 .025 .903 .974 .933 .946 .974

RMSE 521.064 280.646 258.9041000.643 304.566 461.4151000.643

MAPE 4.725 1.723 2.644 6.972 2.916 4.801 6.972

MaxAPE 38.017 22.303 20.739 80.436 23.612 28.949 80.436

MAE 325.190 177.908 158.384 623.779 191.274 264.124 623.779

MaxAE3143.8302163.511 1155.0686838.141 1181.3312838.5986838.141

Normalized

BIC

12.312 1.029 11.165 13.841 11.465 12.205 13.841

Model Statistics

ModelNumber of

Predictors

Model Fit

statistics

Ljung-Box Q(18)Number

of

OutliersStationary R-

squared

Statistics DF Sig.

x1-Model_1 0 .025 28.072 17 .044 0

x2-Model_2
0 -1.000E-

013

16.299 18 .572 0

x3-Model_3 0 .032 12.676 17 .758 0

x4-Model_4 0 .051 30.918 17 .020 0

x5-Model_5 0 .049 49.735 16 .000 0

x6-Model_6
0 -1.000E-

013

20.842 18 .287 0
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X1 Model_1 ARIMA(0,1,5)(0,0,0)

X2 Model_2 ARIMA(0,1,0)(0,0,0)

X3 Model_3 ARIMA(0,1,1)(0,0,0)

X4 Model_4 ARIMA(0,1,6)(0,0,0)

X5 Model_5 ARIMA(0,1,0)(1,01)

X6 Model_6 ARIMA(0,1,1)(0,0,0)

Model

Number of

Predictors

Model

Fit statistics Ljung-Box Q(18)

Number of

Outliers

Stationary

R-squared Statistics DF Sig.

X1-Model_1 0 .065 14.123 16 .590 0

X2-Model_2 0 -6.065e-16 18.090 18 .450 0

X3-Model_3 0 .034 13.529 17 .700 0

X4-Model_4 0 .078 31.406 16 .012 0

X5-Model_5 0 .014 55.914 16 .000 0

X6-Model_6 0 .017 13.942 17 .671 0

DATE 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

MAR2014 A 40347 6210 4227 2703 1751 2496

APR 2014 P 41348 6215 4208 2691 1739 2502

MAR2014 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
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(RMSE)

ʰى ʻʁال Ȍسʨɦ الʺ

Șلʢʺال للʢʵأ

(MAPE)

الॽʁʺة Ȍسʨɦ م

للأخʢاء الʺʢلقة

(MAE)

ثʽل معامل

Theil

معامل

R2 ʙيʙʴʱال

الʙلالة ʛشʕم

TS

معامل

ρ1 ȋاॼالارت

لاسل ʁلل X1763.94.6507.40.030.9795.90.53

لاسل ʁلل X2162.94.1112.50.030.9104.60.36

لاسل ʁلل X3196.33.8142.30.030.97424.50.47

لاسل ʁلل X4203.51.5137.00.010.94810.30.46

لاسل ʁلل X5461.58.19282.20.050.94215.90.29

لاسل ʁلل X6792.41.6497.90.010.98153.50.37

Variable Coefficient Std. Error t-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

R-squared 0.974349 Mean dependent var 19404.66

Adjusted R-squared 0.974112 S.D. dependent var 5913.451

S.E. of regression 951.4600 Akaike info criterion 16.56599

Sum squared resid 2.93E+08 Schwarz criterion 16.61225

Log likelihood -2712.823 Hannan-Quinn criter. 16.58445

F-statistic 4102.439 Durbin-Watson stat 2.430486

Prob(F-statistic) 0.000000
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