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Abstract

This study aims to conduct a methodological comparison between the efficiency of the
simple linear regression model and time series models (ARIMA) in forecasting the
monthly production rates of crude oil in Libya. The importance of this research stems from
the strategic role of the oil sector as a primary pillar of the national economy. The research
problem arises from the sharp fluctuations observed in the time series of oil production ,
largely driven by political and economic crises , which have reduced the accuracy of
conventional forecasting approaches.

The analysis is based on a time series consisting of (60) monthly observations covering
the period (2021-2025) . The statistical results indicate that the simple linear regression
model was not appropriate , as the model lacked statistical significance and the series
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exhibited instability due to the presence of autocorrelation in the residuals. In contrast , the
ARIMA(0,1,2) model demonstrated superior forecasting performance after successfully
passing several diagnostic tests, including (t-tests ) for parameter significance, information
criteria (AIC and BIC) , and tests confirming that the residuals follow white noise |,
indicating the absence of autocorrelation.

Based on these findings, the study provides forecasts for the years (2026-2027), which
suggest a relatively upward trend in crude oil production . The study therefore recommends
adopting advanced time-series models in the formulation of Libya’s financial and
economic policies in order to reduce the risks associated with random estimation and to
support more effective strategic planning in the energy sector .

Keywords:Crude Oil Production , Time Series , Statistical Forecasting , Linear Regression
, ARIMA Model.
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DIV gany Jalide o3 gy Alaiaa) Sy llal g AMI(Q) bt A8 jaiall il gial) 73 saiy
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Auto Regressive Integrated Moving Average Models ( ARIMA)
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Minimum 999.0000

Std. Dev. 83.67781
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Included observations: 60 after adjustments
Autocorrelation Partial Correlation AC PAC Q-Stat Prob

I

CONOUOMWNE

0.669 0.669 28.245 0.000
0.401 -0.085 38.565 0.000
0.251 0.030 42.674 0.000
0.108 -0.095 43.453 0.000
0.084 0.106 43.929 0.000
0.052 -0.050 44.114 0.000
0.037 0.033 44.210 0.000
-0.012 -0.098 44.220 0.000
-0.096 -0.083 44.890 0.000
-0.199 -0.157 47.848 0.000
-0.206 0.057 51.061 0.000
-0.057 0.206 51.309 0.000
-0.138 -0.338 52.816 0.000
14 -0.130 0.129 54.183 0.000
15 -0.031 0.102 54.260 0.000
16 -0.045 -0.064 54.432 0.000
17 -0.058 -0.103 54.719 0.000
18 -0.036 0.118 54.833 0.000
19 -0.007 -0.024 54.838 0.000
20 0.013 -0.057 54.855 0.000
21 -0.038 -0.118 54.995 0.000
22 -0.150 -0.102 57.193 0.000
23 -0.191 -0.032 60.853 0.000
24 -0.136 -0.031 62.778 0.000

l]l
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'-111-;'1-1

R R
N R
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o111 PRSP 1 P |1 =P

r Sl il e aias culS g3 (Dickey and Fuller ) Jbaal o) jals L sl
(Y)&lul! ( Dickey and Fuller) i) gl 1 a8, Jgoa

The model t- calculated t- Tabulation Prob.
Model (1) -3.410180 -2.911730 0.0144
Model (I1) -3.387099 -3.487845 0.0629
Model (I11) 0.106574 -1.946447 0.7126
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Date: 02/28/26 Time: 14:33
Sample (adjusted): 2021 MO2 2025M12
INncluded observations: 59 after adjustments

Autocorrelation Partial Correlation AC PAC QO-Stat Prob
[ [ 1 -0.001 -0.001 3.E-O05 0.996
s [ [ 2 -0.215 -0.215 2.9092 0.233
T - [ = 3 -0.065 -0.068 3.1774 0.365
[ = T s Y 4 -0.159 -0.217 4.8231 0.306
[ - 5 -0.018 -0.060 4.8436 0.435
I I = 6 -0.026 -0.135 4.8904 0.558
T [ 7 0.047 -0.007 5.0431 O0.655
@ o T 8 0.081 -0.000 5.5048 0.703
[ [ 9 0.031 0.024 5.5754 0.782
[ == [ == I 10 -0.164 -0.183 7.5406 0.674
o= s I 11 -0.246 -0.271 12.064 O0.359
(o  (m 12 0.331 0.285 20.458 0.059
T = | 13 -0.079 -0.260 20.948 0.074
= = 14 -0.134 -0.101 22.380 O0.071
v @ @ 15 0.178 O0.067 24.976 0.050
[ @ 16 0.039 0.043 25.101 O0.068
T = [ == I 17 -0.082 -0.182 25.672 0.081
- [ 18 -0.053 -0.000 25.916 0.102
T | I = I 19 0.039 0.085 26.056 0.129
@ @ 20 0.121 0.048 27.402 0.124
@ [ - I 21 0.105 0.053 28.443 0.128
I = [ = 22 -0.123 -0.069 29.909 0.121
] s [ 23 -0.201 -0.033 33.953 0.066
@ = 24 0.123 -0.085 35.502 0.061

Saadl ia ol SN Bl Y15 33l Ll ¥ A ) Jial vie (5) JSal (e Jaads
S gam 12 A8l agaa JAly e A el 5 Al Gl yY) alaes of Baad Cuae(24)

EEBB
r AUl sl e s culS A (Dickey and Fuller ) slaal o) sl Luad astall

(DLOGY) &ulull (Dickey and Fuller ) Jbad) g 2 a8 ;5 J g

The model t- calculated t- Tabulation Prob.
Model (1) -7.830684 -2.912631 0.000
Model (11) -7.754551 -3.489228 0.000
Model (I11) -7.905536 -1.946549 0.000

20

16

(o]

-0 15

Mean 0.002256

12 Median 0.000000
Maximum 0.134213

Minimum -0.138065

Std. Dev. 0.055733

Skewness 0.067517

Kurtosis 3.698286

. . Jarque-Bera 1.243519

--- L -- Probability  0.536999

(DLOGY ) sl Alulidl aglall a5 ill jLiia) of jaly L clliS

(DLOGY ) Aualuall (el g3 JLgi) 6 JSii

Series: DLOGY
Sample 2021M01 2026M12
Observations 59
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= P = 20903 _ 1 095 < 1.96 :( KUMOSiS ) JLEaY! sslaanl e
BB
. b mhlEl o e pati AN Hy ot v, = 0 el A d Ji dlld e i
(Jarque- JlLidl dad saalie Ui€a (4) JSE) e gall (5 Sl & jaal) Aaadle JDA (1
(10.536999 ) Zalaial daiiyy (1 1.243519 ) Jia¥) dad of il & jelal s Bera )
gy Hy @ w3 = Odjieall dun @l J&i Wlé JB = 1.243519 < x{) g5.2) = 5.99
- emhl) s e A SN ALl ¢
i) s ya -4
S 5 SIS HY) S llas ad dUaa 5 Sl S  SIAN dals )Y Al asd aag g
. ARIMA(0,1,2) 5 ¢ 5l z2 sl Of itinst J5¥) 3l 281 2y 3 50
Zigalll allaa patsi 5
s sl 5 Cus ARIMA(0,1,2) 52 Ul 23 saill ()5S ASaall Ml Ailaa g a8 2ay
;o) O baal) (e Alaie WL da yital) o dlaill (g Alialdall aay 3 gail)

= 0.21172 < 1.96 :( Skewness ) Jlia¥) sebias) Cuwss

v1=

%)

 Akaike(AIC)
* Schwarz (BIC) ;
JiaY) 73 saill a8 i, 3 g

Dependent Variable: DLOGY

Method: ARMA Maximum Likelihood (BFGS)

Date: 02/28/26 Time: 14:35

Sample: 2021 M02 2025M12

Included observations: 59

Convergence achieved after 5 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
C 0.001759 0.004448 0.395418 0.6940
MA(2) -0.378343 0.114221 -3.312386 0.0016
SIGMASQ 0.002781 0.000486 5.725615 0.0000
R-squared 0.089081 Mean dependentvar 0.002256
Adjusted R-squared 0.056548 S.D.dependentvar 0.055733
S.E. of regression 0.054134 Akaike info criterion -2.939966
Sum squared resid 0.164107 Schwarzcriterion -2.834329
Log likelihood 89.72900 Hannan-Quinn criter. -2.898730
F-statistic 2.738197 Durbin-Watson stat 2.019704
Prob(F-statistic) 0.073355
Inverted MA Roots .62 -.62

el g dina (o 2SUl b LA Cany Auliisall o 5l Coliaad 23 gl aladiinl Jd
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Date: 02/28/26 Time: 14:38

Sample (adjusted): 2021 M02 2025M12
Q-statistic probabilities adjusted for 1 ARMA term

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

-0.051 -0.051 0.1588
0.073 0.070 0.4907 0.484
-0.099 -0.093 1.1245 0.570
-0.142 -0.159 2.4525 0.484
. K 2.6173 0.624
-0.056 -0.051 2.8267 0.727
0.007 -0.023 2.8304 0.830
0.047 0.021 2.9855 0.886
-0.061 -0.086 3.2498 0.918
10 -0.045 -0.084 3.3995 0.946
11 -0.290 -0.309 9.6929 0.468
16.250 0.132
13 -0.126 -0.126 17.498 0.132
14 -0.010 -0.162 17.506 0.177
15 0.127 0.123 18.820 0.172
16 0.027 0.070 18.880 0.219
17 -0.031 -0.147 18.964 0.271
19.024 0.327
19 0.048 0.164 19.227 0.378
20 0.087 0.014 19.933 0.399
21 0.061 0.018 20.285 0.440
22 -0.069 -0.110 20.744 0.475
23 -0.177 -0.023 23.873 0.354
24 0.045 -0.089 24.085 0.399
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Date: 02/28/26 Time: 14:39
Sample (adjusted): 2021 M02 2025M12
Included observations: 59 after adjustments

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
[ = [ = 1 0.087 0.087 0.4650 0.495
[ [ 2 -0.006 -0.014 0.4675 0.792
[ = I @ 3 0.112 0.115 1.2741 O0.735
[ [ 4 0.039 0.019 1.3713 0.849
[ [ 5 -0.008 -0.010 1.3752 0.927
[ = [ = 6 0.096 0.087 1.9973 0.920
[ = I [ - 7 0.100 0.079 2.6830 0.913
[l = [ = I 8 -0.108 -0.122 3.5046 0.899
g [ - I 9 -0.081 -0.081 3.9758 0.913
[ [ 10 -0.036 -0.051 4.0688 0.944
[ = = 11 -0.151 -0.133 5.7895 0.887
[ [ = 12 0.044 0.086 5.9352 0.919
[ [ 13 0.019 0.001 5.9632 0.947
[ [ - 14 0.031 0.080 6.0415 0.965
[ = [ = 15 -0.109 -0.093 7.0169 0.957
[ = = 16 -0.128 -0.117 8.3856 0.937
[ == I [l = I 17 -0.146 -0.142 10.211 0.895
g o [ 18 -0.074 -0.047 10.698 0.907
[ = @ 19 0.089 0.087 11.412 0.909
[ = @ 20 0.088 0.113 12.128 0.912
[l = [l = I 21 -0.103 -0.085 13.125 0.904
[ = @ 22 0.096 0.149 14.021 0.901
[ = @ 23 0.120 0.141 15.449 0.878
[ [ 24 0.009 0.003 15.458 0.907
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Heteroskedasticity Test: ARCH

AL PR | g

F-statistic 0.481046 Prob. F(1,56)
Obs*R-squared 0.493983 Prob. Chi-Square(1)
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Series: Residuals

7 Sample 2021M02 2025M12
Observations 59

6

5 Mean 0.000973
Median 0.001146

4 Maximum 0.115613
Minimum -0.139390

3 Std. Devw. 0.053183
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2026:01 1327.30 1202.47 1452.13
2026:02 1337.39 1175.25 1499.53
2026:03 1339.24 1170.79 1507.70
2026:04 1341.10 1166.55 1515.64
2026:05 1342.95 1162.52 1523.37
2026:06 1344.80 1158.68 1530.92
2026:07 1346.65 1155.00 1538.30
2026:08 1348.50 1151.48 1545.52
2026:09 1350.35 1148.11 1552.60
2026:10 1352.21 1144.86 1559.55
2026:11 1354.06 1141.74 1566.38
2026:12 1355.91 1138.73 1573.09
2027:01 1357.76 1135.83 1579.70
2027:02 1359.61 1133.02 1586.20
2027:03 1361.46 1130.31 1592.61
2027:04 1363.32 1127.69 1598.94
2027:05 1365.17 1125.15 1605.18
2027:06 1367.02 1122.69 1611.34
2027:07 1368.87 1120.31 1617.43
2027:08 1370.72 1118.00 1623.45
2027:09 1372.57 1115.75 1629.40
2027:10 1374.43 1113.57 1635.28
2027:11 1376.28 1111.45 1641.10
2027:12 1378.13 1109.39 1646.87
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