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Electricity demand is of significant economic and social importance, especially
in light of the increasing need for electrical energy, ongoing population growth,
and improving living standards. The household sector is one of the main
consumers of electricity, making the study of its consumption behavior essential
for effective energy planning and resource preservation.

This study aims to estimate household electricity consumption demand during
the period from January 1, 2020, to March 31, 2025, using the Box-Jenkins
methodology, which is effective in time series modeling. Electricity 1s
considered a daily necessity that reflects the level of development and social
well-being. To achieve this goal, the ARIMA model was applied using the
EViews software. The results showed that the most suitable model is
ARIMA(1,0)(4,2).

Keywords: Electricity consumption, household sector, Box-Jenkins
methodology, forecasting, time series, ARIMA model.
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32,4
37,85
30,24
33,54
37,44
32,99
85,22
96,47
42,33
104,85
54,93
31,01
619,27

2021
35,89
33,78
25,87
33,54
38,52
32,78
98,43
111,45
44,43
101,2
42,97
33,4
632,26
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2022
37,14
29,44
20,86
29,91
26,37
29.4
83,82
88,87
43,77
90,23
59,24
26,21
565,26
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2023
32,23
30,31
22,777
33,6
29,26
28,72
87,28
94,42
48,48
81,81
49,09
27,36
565,33

2024
35,48
30,07
22,19
33,98
29,99
34,27
95,94
107,1
49,52
85,1
50,04
23,25
596,93
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Correlogram of AQ

Date: 0519/25 Time: 08:42
Sample: 2020M01 2025M03
Included observations: 63

Autocorrelation Partial Correlation AC PAC  Q-Stat Prob

— |

mfl 1

mfl 1
!  —
! | —

0346 0346 79225 0005
0156 0.041 9.5569 0008
0161 0108 11.324 0010
-0.383 -0.545 21.489 0.000
-0.515 -0.368 40221 0.000
-0.380 -0.185 50.621 0.000
-0.503 -0.254 §9.148 0.000
8 -0.321 -0.262 76.836 0.000
9 0152 0078 78588 0.000
g 10 0152 -0129 80.364 0.000
g 11 0299 -0118 87410 0.000
LI m— 12 0790 0546 13746 0.000

! 13 0277 -0.229 14375 0.000

! 14 0117 -0.072 14489 0.000

! 15 0114 -0.159 146.01 0.000
B 16 -0.316 0.229 154.68 0.000

|

|

|

|

|

|

|

|

|

|

|

|

=

= I L RN U Uy

o

[}

UHUHH---

O

17 -0.415 0.050 170.04 0.000
18 -0.309 0.002 17873 0.000
19 -0.407 -0.023 19414 0.000
20 -0.241 0022 199.67 0.000
21 0113 -0078 20091 0.000
22 0109 -0.061 20200 0.000
23 0224 -0034 20723 0.000
24 0581 -0.047 24266 0.000
25 0220 0020 24787 0.000

OO

HU

26 0.079 -0.114 24857 0.000
27 0.083 -0.035 24935 0.000
28 -0.231 -0.048 25559 0.000

n:------olaln:-----alln:
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<lylady)
ADF z dgai
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-6.497093 0.0000 Al z dgall
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Correlogram of LAO

Date: 05/19/25 Time: 09:43
Sample: 2020M01 2025M03
Included observations: 63

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

— = 0.419 0419 11614 0.001
0170 -0.007 13561 0.001
0212 0173 16631 0.001
-0.419 -0.710 28794 0.000
-0.603 -0.323 54.443 0.000
-0.378 -0.125 64.681 0.000
-0.582 -0.293 90333 0.000
8 -0.364 -0.139 10022 0.000
9 0190 0098 10296 0.000
10 0.154 -0125 10479 0.000
11 0.362 -0.004 11512 0.000
— 12 0794 0424 16572 0.000
! 13 0339 -0216 17513 0.000
! 14 0144 -0.033 176.85 0.000
! 15 0.161 -0.168 179.05 0.000
= 16 -0.3490 0239 189.69 0.000
1

1

1

1

1

1

1

1

1

1

1

1

= A

L = RN U N

1
1

1

1
g
1

1

il
1

1

17 -0.484 0039 21057 0.000
18 -0.310 0.002 219.33 0.000
19 -0.487 -0.028 24137 0.000
20 -0.282 -0.000 24893 0.000
21 0138 -0.074 25079 0.000
22 0107 -0.047 25193 0.000
23 0273 -0.072 25954 0.000
24 0597 0024 297.01 0000
25 0.266 -0.025 304.63 0.000
26 0105 -0122 305.84 0.000
27 0120 -0.066 30748 0.000
28 -0.258 0006 31525 0.000

oo <alaln;-~---alal -

Eviews .09 malin cilajiae e slaeYh godlall slael e jaadll
e Bagunall LAO dlubid S5ally 313 Tl V) il odlel Jgandl DA o
Byalia sgnd k=1.....28 lgai
Jae s L al S Ll Y1 cBlalas o) JS3H (DA ge Jaadls
AN (e vie ol e Ligins s (4 [‘3‘%’6*3;6] A&
AL A a2e S5 L la prob < 0.05 5% dslas)

PP J ggaasl) Jaad) chlas) mili :08 Jgaa
PP BEEQY
Statistic Prob z et
- 4.6705 0.0020 Js¥) z dsaill
- 4.6996 0.0003 S8 7 34l
- 0.4769 0.5051 Gl o 3 gl
Eviews .09 gzl cilajie Ao slac¥l odlall slae) e 1 jacadl)
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DLAO=LAO-LAO(-1)
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Date: 05/19/25 Time: 10:01
Sample: 2020M01 2025M03
Included observations: 62

Correlogram of DLAO

Autocorrelation Partial Correlation AC PAC Q-Stat  Prob
= = 1 -0.280 -0.250 5.0902 0.024
= = 2 -0.255 -0.362 9.3945 0.009
LI — LI — | 3 0588 0488 32651 0.000
= = 4 -0.371 -0.261 42073 0.000
= = 5 -0.345 -0.360 50.344 0.000
LI m— g 6 0.385 -0.163 EB0.860 0.000
= = 7 -0.364 -0.270 70.431 0.000
= 8 -0.306 -0.370 77.331 0.000
I/ ! ! 9 0.494 -0.040 95620 0.000
= g 10 -0.227 0179 99569 0.000
g = 11 -0.202 -0.323 10273 0.000
LI — | = 12 0772 0414 15001 0.000
= A 13 -0.219 0103 153.90 0.000
g A 14 -0186 0150 15677 0.000
LI s | = 15 0462 -0.311 17475 0.000
[y ! ! 16 -0.307 -0.032 18290 0.000
= ! ! 17 -0.256 0.031 18868 0.000
= Tp 18 0308 0081 197.24 0.000
[y ! ! 19 -0.310 0.077 206.09 0.000
= Vo 20 -0.209 00568 21023 0.000
= ! ! 21 0370 -0.026 22346 0.000
g ! ! 22 -0.189 -0.016 227.00 0.000
g g 23 -0.140 -0.087 22398 0.000
LI — ! ! 24 0568 -0.031 26270 0.000
g [ 25 -0.144 0081 26492 0000
g ! ! 26 -0.159 -0.053 267.72 0.000
= ! ! 27 0346 -0.055 28131 0.000
= ! ! 28 -0.211 -0.022 256.49 0.000

Eviews .09 zaliy cils pe Je alaeYh gllall slae) a1 jaaal)
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Ailas) AVY (ggiume 2ie il e Lgies cilias o 48 Jlaw s L a2
AL A a2 X5 L1 prob < 0.05 s+ 5%
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Correlogram of SAQ

Date: 05/19/25 Time: 10:03
Sample: 2020M01 2025M03
Included observations: 51

Autacorrelation Partial Correlation AC PAC 0Q-Stat Prob

=
I
1

0.240 0240 31156 0078
0137 0085 41586 0125
-0.033 -0.089 42154 0239
-0.002 0014 42155 0378
0190 0218 63289 0276
-0.021 -0.130 63562 0384
-0.100 -0.139 B6.9732 0432
-0.043 0075 7.0904 0527
-0.036 -0.006 71722 0619
-0.082 -0176 7.6183 0.666
-0.194 -0.137 10170 0515
12 -0.486 -0.395 26563 0.009
13 -0.217 -0.054 29922 0005
14 -0.000 0178 29.922 0008
15 0117 01411 30952 0008
16 0042 -0.038 31.091 0013

1

| |
1
1
1
1
1
1
1
1
1
1
1

g 17 -0.059 0.087 31.369 0.018

1
1
1
1
1
1
1
1
1
1
1
1
1

[T I L RS

allaz--

18 -0.006 0007 31372 0026
19 0.020 -0.145 31.405 0036
20 0027 -0.039 31470 0049
21 -0.024 -0.031 31522 0065
22 0005 -0.090 31524 0086
23 0029 -0107 31607 0100
24 07111 -0.090 32832 0108
25 0.049 -0.056 33.086 0129
26 -0079 0004 33757 0141
27 -0128 0.039 35595 0124
28 -0.053 0.041 35927 0144
29 -0.013 -0.031 35948 0175
30 -0.017 -0.056 35984 0209

=T
Pl
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Dependent Variable: AD

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 05/19/25 Time: 09:31

Sample: 2020M01 2025M03

Included observations: 63

Convergence achieved after 21 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error -Statistic Prob.
C 4929450 17.69382 2785973 0.0072
AR(1) 0269292 0.094339 2853013 0.0060
SAR(12) 0.964804 0.022481 4291552 0.0000
SIGMASC 4121159 6307887 6.533342 0.0000
R-squared 0838801 Mean dependentvar 48 22222
Adjusted R-squared 0.936740 35.D. dependentvar 26.37475
S.E. ofregression 6.633671 Akaike info criterion 7.193619
Sum squared resid 2586.330 Schwarz criterion 7328691
Log likelinood -2225990 Hannan-Quinn criter. 7247137
F-statistic 307.0260 Durbin-Watson stat 2.050367
Prob(F-statistic) 0.000000
Inverted AR Roots 1.00 B6+50i B6-50i B0+.86i
50-.86i 27 00+1.000  -.00-1.00i
-.50+.86i -.50-.86i - B6+.50i -.86-.50i
-1.00
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Heteroskedasticity Test. ARCH
F-statistic 2.393823 Prob. F(2,58) 0.1002
Obs*R-squared 4651336 Prob. Chi-Square(2) 0.0977

c Oslallal) dlas) et )
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Correlogram of Residuals Squared Correlogram of Residuats
Date: 05/19725 Time: 09.37 Dula: 0341025 - Vione: 6025
Sample: 2020101 20251403 Samole; 2020M01 292503
included obsenations: 63 ot NaSo0s: £
Q-stabstic prodabilities adusted for 2 ARMA terms
A C A AC O
wtocorelation  Partial Correlation C PAC QStat Prob Nkcuisie  Paidiceniies; | 20) IFAC CELTRNE
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Che ' 0154 17865 K 58208 0.757
E ' 0. 25813 = 58 11.006 0357
' LK 64 27731 TR 6 -0073 11613 0393
q. o 28847 ' 0082 11.731 0468
| X B 20201 ' 0065 11842 0541
B (N Bl 59 30.172 0 g 0097 11979 0608
T'E VR 31152 K 55 -0.024 12248 0.660
' g N 0007 12318 0722
' ' ' ' ol 6 0189 12858 0748
' o 15 ' ' 5 -0.033 13257 0776
0 ' ' 6 40241 ' ) 0018 14854 0722
N Cp 40285 N 0047
q K 41.487 o
| K 41492 g
B XK 42876 g
1 g 4 43206 'R 0125
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i
¢ Forecast: AOF
120 4 Actual: AO
) Forecast sample: 2020M01 2025M03
- f Adjusted sample: 2021M02 2025M03

Included observations: 50

Root Mean Squared Error  7.810348

Mean Absolute Error 6.436743

Mean Abs. Percent Error 17.17699

Theil Inequality Coefficient 0.070497
Bias Proportion 0.202166
Variance Proportion 0.107189
Covariance Proportion  0.690645

1‘.\/ \\’/\j:;

ot
T T B A T 1[N\ 2 TR 11 B 2

2021 2022 2023 2024 2025
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Null Hypothesis: AO has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 4 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.541088 0.0000
Test critical values: 1% level -4.124265
5% level -3.489228
10% level -3.173114
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(AQ)
Method: Least Squares
Date: 05/19/25 Time: 08:47
Sample (adjusted): 2020M06 2025M03
Included observations: 58 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
AO(-1) -1.252244 0.191443 -6.541088 0.0000
D(AO(-1)) 0.406783 0.153997 2.641492 0.0109
D(AO(-2)) 0.513983 0.151312 3.396844 0.0013
D(AO(-3)) 0.801160 0.133357 6.007648 0.0000
D(AO(-4)) 0.394616 0.128083 3.080939 0.0033
C 67.19409 11.51978 5.832933 0.0000
@TREND("2020M01")  -0.156088 0.160676 -0.971451 0.3359
R-squared 0.618147 Mean dependent var -0.262931
Adjusted R-squared 0.573223 S.D. dependent var 31.15826
S.E. of regression 20.35512 Akaike info criterion 8.977304
Sum squared resid 21130.88 Schwarz criterion 9.225978
Log likelihood -253.3418 Hannan-Quinn criter. 9.074168
F-statistic 13.75987 Durbin-Watson stat 2.204444
Prob(F-statistic) 0.000000
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Null Hypothesis: AO has a unit root
Exogenous: Constant

Lag Length: 4 (Automatic - based on SIC, maxlag=5)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.497093 0.0000
Test critical values: 1% level -3.548208
5% level -2.912631
10% level -2.594027
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(AO)
Method: Least Squares
Date: 05/19/25 Time: 08:49
Sample (adjusted): 2020M06 2025M03
Included observations: 58 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
AO(-1) -1.240787 0.190976 -6.497093 0.0000
D(AO(-1)) 0.405509 0.153908 2.634743 0.0111
D(AO(-2)) 0.515326 0.151224 3.407708 0.0013
D(AO(-3)) 0.803732 0.133258 6.031388 0.0000
D(AO(-4)) 0.393030 0.128003 3.070471 0.0034
C 61.39661 9.848091 6.234367 0.0000
R-squared 0.611081 Mean dependent var -0.262931
Adjusted R-squared 0.573685 S.D. dependent var 31.15826
S.E. of regression 20.34410 Akaike info criterion 8.961156
Sum squared resid 21521.89 Schwarz criterion 9.174306
Log likelihood -253.8735 Hannan-Quinn criter. 9.044182
F-statistic 16.34079 Durbin-Watson stat 2.183555
Prob(F-statistic) 0.000000

52



3 pshall jlgh— S Jlaa) 1 03 Galdl

Null Hypothesis: AO has a unit root
Exogenous: None
Lag Length: 3 (Automatic - based on SIC, maxlag=>5)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.534862 0.1162
Test critical values: 1% level -2.604746
5% level -1.946447
10% level -1.613238
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(AQO)
Method: Least Squares
Date: 05/19/25 Time: 08:50
Sample (adjusted): 2020M05 2025M03
Included observations: 59 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
AO(-1) -0.099909 0.065093 -1.534862 0.1306
D(AO(-1)) -0.299227 0.134178 -2.230071 0.0298
D(AO(-2)) -0.125414 0.136883 -0.916212 0.3636
D(AO(-3)) 0.334182 0.127053 2.630268 0.0110
R-squared 0.317489 Mean dependent var -0.192373
Adjusted R-squared 0.280261 S.D. dependent var 30.89324
S.E. of regression 26.20904 Akaike info criterion 9.435475
Sum squared resid 37780.26 Schwarz criterion 9.576325
Log likelihood -274.3465 Hannan-Quinn criter. 9.490457

Durbin-Watson stat 1.959399
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Null Hypothesis: AO has a unit root
Exogenous: Constant, Linear Trend

Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.365317 0.0002
Test critical values: 1% level -4.113017
5% level -3.483970
10% level -3.170071
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 604.1105
HAC corrected variance (Bartlett kernel) 634.9220
Phillips-Perron Test Equation
Dependent Variable: D(AQ)
Method: Least Squares
Date: 05/19/25 Time: 08:53
Sample (adjusted): 2020M02 2025M03
Included observations: 62 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
AO(-1) -0.649875 0.122347 -5.311735 0.0000
C 34.33742 8.899114 3.858522 0.0003
@TREND("2020M01")  -0.091772 0.178872 -0.513057 0.6098
R-squared 0.324575 Mean dependent var -0.164677
Adjusted R-squared 0.301679 S.D. dependent var 30.15092
S.E. of regression 25.19579 Akaike info criterion 9.338408
Sum squared resid 37454.85 Schwarz criterion 9.441334
Log likelihood -286.4907 Hannan-Quinn criter. 9.378820
F-statistic 14.17621 Durbin-Watson stat 2.029213
Prob(F-statistic) 0.000009
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Null Hypothesis: AO has a unit root

Exogenous: Constant

Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.398244 0.0000
Test critical values: 1% level -3.540198
5% level -2.909206
10% level -2.592215
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 606.8057
HAC corrected variance (Bartlett kernel) 644.6981
Phillips-Perron Test Equation
Dependent Variable: D(AQO)
Method: Least Squares
Date: 05/19/25 Time: 08:54
Sample (adjusted): 2020M02 2025M03
Included observations: 62 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
AO(-1) -0.648199 0.121550 -5.332768 0.0000
C 31.36509 6.713464 4.671968 0.0000
R-squared 0.321562 Mean dependent var -0.164677
Adjusted R-squared 0.310254 S.D. dependent var 30.15092
S.E. of regression 25.04062 Akaike info criterion 9.310602
Sum squared resid 37621.96 Schwarz criterion 9.379219
Log likelihood -286.6287 Hannan-Quinn criter. 9.337543
F-statistic 28.43841 Durbin-Watson stat 2.023746
Prob(F-statistic) 0.000002

55



Gl

Gl #3500 PP lad) 1 06 Galall

Null Hypothesis: AO has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -5.365317 0.0002
Test critical values: 1% level -4.113017

5% level -3.483970

10% level -3.170071

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

Residual variance (no correction) 604.1105
HAC corrected variance (Bartlett kernel) 634.9220

Phillips-Perron Test Equation

Dependent Variable: D(AO)

Method: Least Squares

Date: 05/19/25 Time: 08:53

Sample (adjusted): 2020M02 2025M03
Included observations: 62 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
AO(-1) -0.649875 0.122347 -5.311735 0.0000
C 34.33742 8.899114 3.858522 0.0003
@TREND("2020M01") -0.091772 0.178872 -0.513057 0.6098
R-squared 0.324575 Mean dependent var -0.164677
Adjusted R-squared 0.301679 S.D. dependent var 30.15092
S.E. of regression 25.19579 Akaike info criterion 9.338408
Sum squared resid 37454.85 Schwarz criterion 9.441334
Log likelihood -286.4907 Hannan-Quinn criter. 9.378820
F-statistic 14.17621 Durbin-Watson stat 2.029213

Prob(F-statistic) 0.000009
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PP ,las): 07 gald

Null Hypothesis: AO has a unit root
Exogenous: Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.398244 0.0000
Test critical values: 1% level -3.540198
5% level -2.909206
10% level -2.5692215
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 606.8057
HAC corrected variance (Bartlett kernel) 644.6981
Phillips-Perron Test Equation
Dependent Variable: D(AO)
Method: Least Squares
Date: 05/19/25 Time: 08:54
Sample (adjusted): 2020M02 2025M03
Included observations: 62 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
AO(-1) -0.648199 0.121550 -5.332768 0.0000
C 31.36509 6.713464 4.671968 0.0000
R-squared 0.321562 Mean dependent var -0.164677
IAdjusted R-squared 0.310254 S.D. dependent var 30.15092
S.E. of regression 25.04062 Akaike info criterion 9.310602
Sum squared resid 37621.96 Schwarz criterion 9.379219
Log likelihood -286.6287 Hannan-Quinn criter. 9.337543
F-statistic 28.43841 Durbin-Watson stat 2.023746
Prob(F-statistic) 0.000002
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Gl

Null Hypothesis: AO has a unit root
Exogenous: None
Bandwidth: 6 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.983549 0.0460
Test critical values: 1% level -2.602794

5% level -1.946161

10% level -1.613398

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

Residual variance (no correction) 827.5545
HAC corrected variance (Bartlett kernel) 629.7572

Phillips-Perron Test Equation

Dependent Variable: D(AQ)

Method: Least Squares

Date: 05/19/25 Time: 08:56

Sample (adjusted): 2020M02 2025M03
Included observations: 62 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

AO(-1) -0.148076 0.066687 -2.220452 0.0301
R-squared 0.074754 Mean dependent var -0.164677
Adjusted R-squared 0.074754 S.D. dependent var 30.15092
S.E. of regression 29.00209 Akaike info criterion 9.588610
Sum squared resid 51308.38 Schwarz criterion 9.622919
Log likelihood -296.2469 Hannan-Quinn criter. 9.602080
Durbin-Watson stat 2.517762
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Mull Hypothesis: LAC has a unit root
Exogenous: Constant, Linear Trend

Bandwidth: 5 (Mewey-West automatic) using Bartlett kernel

Gl

Adj. t-5tat Prob.*
Fhillips-Perron test statistic -4.670588 0.0020
Test critical values: 1% level -4 113017
5% level -3.483970
10% level -3.170071
*MackKinnon (1996) ane-sided p-values.
Residual variance (no correction) 0.189125
HAC corrected variance (Barlett kernel) 0169323
Phillips-Perron Test Equation
Dependent Variable: D(LAC)
Method: Least Squares
Date: 05M9/25 Time: 09:46
Sample (adjusted)y. 2020002 2025M03
Included observations: 62 after adjustmenis
Wariable Coefficient Std. Error t-Statistic Prob.
LAO-1) -0.570254 0113807  -4.795807 0.0000
C 2199567 0464850 4733819 0.0000
@TREND("2020M017)  -0.001930 0003165  -0.609635 0.5444
R-squared 0282364 Mean dependentwvar -0.006105
Adjusted R-squared 0.258037 3S.D. dependentwvar 0.517550
S.E. of regression 0445804 Akaike info criterion 1.269302
Sum squared resid 11.72572 Schwarz criterion 1372227
Log likelihood -36.34835 Hannan-Cuinn criter. 1.309713
F-statistic 11.60717  Durbin-Watsaon stat 1.982307
Prob{F-statistic) 0.000056
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Gl

LAO las): 10 gald)

Mull Hypothesis: LAD has a unit root
Exogenous: Constant
Bandwidth: 5 (Mewey-West automatic) using Bartlett kernel

Adj. t-Stat Frob.*

Phillips-Perron test statistic -4.699642 0.0003
Test critical values: 1% level -3.540198

5% level -2.908206

10% level -2.592215

*MacKinnon (1996) one-sided pvalues.

Fesidual variance (no correction) 0.190316
HAC corrected variance (Bartlett kernel) 0173693

Phillips-Perron Test Equation

Dependent Variable: D{LAC)

Method: Least Squares

Date: 05/19/25 Time: 09:46

Sample (adjusted): 2020M02 2025M03
Included observations: 62 after adjustments

Yariable Coefficient Std. Error t-Statistic Prob.
LAO-1) -0.568038 0118227  -4.804626 0.0000
C 2130447 04482349 4752929 0.0000
R-squared 0277843 Mean dependentvar -0.006105
Adjusted R-squared 0.265807 S.D. dependentvar 0.517550
3.E. of regression 0443463 Akaike info criterion 1.243323
Sum squared resid 11.79958 Schwarz criterion 1.311940
Log likelihood -36.54301 Hannan-Cuinn criter. 1.270264
F-statistic 2308443 Durbin-Watson stat 1.974390
Prob(F-statistic) 0.000011
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LAO jlas): 11 gald)

Mull Hypothesis: LAQ has a unit root
Exogenous: Mane
Bandwidth: 6 (Mewey-West automatic) using Bartlett kernel

Adj. t-5Stat Prob.®

Phillips-Perron test statistic -0.476902 0.5051
Test critical values: 1% level -2.602794

A level -1.946161

10% level -1.613398

*Mackinnon (1996} one-sided p-values.

Residual variance (no correction) 0.261971
HALC corrected variance (Bartlett kernel) 0119368

Phillips-Perron Test Equation

Dependent Variable: D{LAC)

Method: Least Squares

Date: 05/19/25 Time: 09:47

Sample (adjusted): 2020M02 2025M03
Included observations: 62 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

LAO-1) -0.010565 0.017285  -0.811237 0.5433
R-zquared 0.005947 Mean dependentvar -0.006105
Adjusted R-squared 0.005847 3D dependentvar 0517550
S.E. of regression 0.516009 Akaike info criterion 1.530613
Sum squared resid 16.24219  Schwarz criterion 1.564922
Log likelinood -45.44900 Hannan-Quinn criter. 1.544083
Durbin-Watson stat 2540745
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Mull Hypothesis: DLAD has a unit root
Exogenous: Constant, Linear Trend

DLAO ,laa): 12 sald)

Bandwidth: 5 (Newey-West automatic) using Bartlett kernel

Adj. t-5tat Frob.*

Phillips-Perron test statistic

-10.92408 0.0000

Test critical values: 1% level
5% level
10% level

-4 115684
-3.485218
-3.170793

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

Residual variance (no correction)
HAC caorrected variance (Bartlett kernel)

0.245589
0163795

Phillips-Perron Test Equation
Dependent Yariable: D{DLAD)

Method: Least Squares

Date: 0518725 Time: 09:58

Sample (adjusted): 2020M03 2025M03

Included observations: 61 after adjustments

Yariable Coefficient Std. Error t-Statistic Prob.
DLAC-1) -1.283160 0126159 1017098 0.0000

C 0.041184 0.135048 0.304963 07615
@TREMD2020M017)  -0.001571 0003698  -0.424911 0.6725
R-squared 0.640761 MWean dependent var -0.007530
Adjusted R-sgquared 0628373 3.D. dependentvar 0.833686
S.E. of regression 0.508225 Akaike info criterion 1.532143
Sum squared resid 14.98095 Schwarz criterion 1.635857
Log likelihood -4373037  Hannan-Cluinn criter. 1.572829
F-statistic 51.72619 Durbin-Watson stat 2.1895555

Prob(F-statistic) 0.000000
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DLAO il : 13 gald

Mull Hypothesis: DLAC has a unit root
Exogenous: Caonstant
Bandwidth: 5 (Mewey-West automatic) using Bartlett kernel

Adj. -5tat Prob.*

Phillips-Perron test statistic -10.96879 0.0000
Test critical values: 1% level -3.542097

Ao level -2.910019

10% level -2.592645

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

Residual variance (no correction) 0.246354
HAC corrected variance (Bartlett kernel) 0166398

Phillips-Perron Test Equation

Dependent Variable: DIDLAD)

Method: Least Squares

Date: 0519425 Time: 09:59

Sample (adjusted) 2020M03 2025M03
Included observations: 61 after adjustments

Wariable Coefficient Std. Error t-Statistic Prob.
DLAD-1) -1.2812349 0125199  -10.233549 0.0000
C -0.009098 0064618  -0.140796 0.8885
R-squared 0639643 MWean dependentvar -0.007530
Adjusted R-squared 0633535 &S.D. dependentvar 0.8336386
S.E. of regression 0504683 Akaike info criterion 1502464
Sum squared resid 15.02758 Schwarz criterion 1571673
Log likelihood -43.82517 Hannan-Cluinn criter. 1.529588
F-statistic 1047264 Durbin-Watson stat 2191133
Prob(F-statistic) 0.000000
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DLAO laa) : 12 Gald)

Mull Hypathesis: DLAD has a unit root
Exogenous: Mone
Bandwidth: 5 (Mewey-West automatic) using Bartlett kernel

Adj. t-Stat Frob.®

Phillips-Perron test statistic -11.07114 0.0000
Test critical values: 1% level -2 603423

5% level -1.946253

10% level -1.613346

*Mackinnon (19946) one-sided p-values.

Residual variance (no correction) 0.246437
HAC corrected variance (Bartlett kernel) 0166453

Phillips-Perron Test Equation

Dependent Variable: D(DLAD)

Method: Least Squares

Date: 0518725 Time: 09:59

Sample (adjusted) 2020M03 2025M03
Included observations: 61 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

DLAD-1) -1.281197 0124172 1031791 0.0000
R-squared 0639522 Mean dependentvar -0.007530
Adjusted R-squared 0638522 S.D. dependentvar 0.833686
3.E. of regression 0500544 Akaike info criterion 1.470014
Sum squared resid 15.03263 Schwarz criterion 1.504618
Log likelihood -43.83541 Hannan-Cluinn criter. 1.483575
Durbin-Watson stat 21804949
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Mull Hypothesis: 340 has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on 3IC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic

-5.417568 D.0002

Test critical values: 1% level
5% level
10% level

-4.152511
-3.502373
-3.180699

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{SAD)

Method: Least Squares

Date: 051925 Time: 10:05

Sample (adjusted): 2021M02 2025M03
Included observations: 50 after adjustments

Wariable Coefficient Std. Error t-Statistic Prob.
SAD(-1) -0.762688 0.140781 -5. 417568 0.0000

C -1.8948216 2634798  -0.739418 0.4633
@TREMD{"2020M017) 0.029293 0.065335 0448356 0.6560
R-squared 0.384757 Mean dependentvar -0.069800
Adjusted R-squared 0.358576 S.0. dependentwvar 8.315965
S.E. of regression G.660168 Akaike info criterion G.688291
Sum squared resid 2084 818 Schwarz criterion G.803012
Log likelihood =164 2073 Hannan-Cluinn criter. G.731978
F-statistic 14 69628 Durbin-\Watson stat 2017443

Frob(F-statistic) 0.000011
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Mull Hypothesis: SAQ has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based an SIC, maxlag=5)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.448455 0.0000
Test critical values: 1% level -3.568308
5% level -2.821175
10% level -2 588551
*Mackinnon (1998) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DiSAD)
Method: Least Squares
Date: 05M19/25 Time: 10:05
Sample (adjusted). 2021M02 2025M03
Included observations: 50 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
SAD-1) -0.758864 0.139464  -5.443455 0.0000
C -0.846837 0.844843  -0.896272 0.3746
R-squared 0382125 WMean dependentvar -0.069800
Adjusted R-squared 0.369253 S5.0D. dependentvar 3.315965
S.E. ofregression G.604505 Akaike info criterion G.652559
Sum squared resid 2093735 Schwarz criterion 6.729040
Log likelihood -164.3140 Hannan-Cluinn criter. G.681683
F-statistic 29 68566 Durbin-Watson stat 2.015036

Prob(F-statistic) 0.000002
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Mull Hypothesis: SAQ has a unit root

Exogenous: Mone

Lag Length: 0 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.385570 0.0000
Test critical values: 1% level -2.612033
5% level -1.847520
10% level -1.612650
*Mackinnon (19946) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{SAD)
Method: Least Squares
Date: 05M9/25 Time: 10:06
Sample (adjusted): 2021M02 2025M03
Included observations: 50 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
SAD-1) -0.740887 0137589  -5.385570 0.0000
R-squared 0371735 WMean dependentvar -0.069800
Adjusted R-squared 0.371785 S5.D. dependentwvar 3.3154965
S.E. of regression G.591236 Akaike info criterion G.629156
Sum squared resid 2128775 Schwarz criterion 6667397
Log likelihood -164.7289 Hannan-Cluinn criter. G.643718
Durbin-Watson stat 2.022394
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Mull Hypothesis: 3AC0 has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 0 (Mewey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -5 417568 0.0002
Test critical values: 1% level -4 152511

5% level -3.502373

10% level -3.1806849

*Mackinnon (19946) one-sided p-values.

Residual variance (no correction) 41.69637
HAC corrected variance (Bartlett kernel) 41.69637

Phillips-Perron Test Equation

Dependent Variable: D{SAD)

Method: Least Squares

Date: 05M18/25 Time: 10:07

Sample (adjusted) 2021M02 2025M03
Included observations: 50 after adjustments

Yariable Coefficient Std. Error t-Statistic Prob.
SAD(-1) -0.762688 0140781 -5 417568 0.0000
C -1.848216 2634798  -0.739413 04633
@TREMND{"2020M017) 0.029293 0.065335 0.448356 0.6560
R-squared 0.384757 Mean dependentvar -0.069300
Adjusted R-squared 0358576 S.D. dependentwvar 3.315965
S.E. of regression G.660168 Akaike info criterion G6.688291
Sum squared resid 2084.818 Schwarz criterion 6.803012
Log likelihood -164.2073  Hannan-Cluinn criter. G.731978
F-statistic 14 69628 Durbin-Watson stat 2017443
Prob(F-statistic) 0.000011
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Mull Hypothesis: SAC has a unit root
Exogenous: Constant

Bandwidth: 0 (Mewey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic

-5.448455 0.0000

Test critical values: 1% level
5% level
10% level

-3.568308
-2.921175
-2.598551

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

Residual variance (no correction)
HAC corrected variance (Bartlett kernel)

41.87471
41.87471

Phillips-Perron Test Equation

Dependent Variable: D{SAD)

Method: Least Squares

Date: 051925 Time: 10:09

Sample (adjusted): 2021M02 2025M03
Included observations: 50 after adjustments

Wariable Coefficient Std. Error t-Statistic Prob.
SAD(-1) -0.759864 0.139464  -5.448455 0.0000
C -0.846837 0944843  -0.896272 0.3746
R-squared 0.382125 Mean dependentvar -0.069800
Adjusted R-squared 0.369253 5.0 dependentwvar 8.2315965
S.E. of regression 6.604505 Akaike info criterion 6.652559
Sum squared resid 2093735 Schwarz criterion 6729040
Log likelihood -164.3140 Hannan-Cuinn criter. G.EB1683
F-statistic 2968566 Durbin-Watson stat 2015038
Prob(F-statistic) 0.000002
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Mull Hypothesis: 3A0 has a unit root

Exogenous: Mone

Bandwidth: 0 (Mewey-West automatic) using Bartlett kernel

Adj. t-5tat Prob.*
Phillips-Perron test statistic -5.385570 0.0000
Test critical values: 1% level -2.612033
5% level -1.847520
10% level -1.612650
*Mackinnon (1996) one-sided p-values.
Residual variance (na correction) 42 57550
HAC corrected variance (Bartlett kernel) 42 57550
Phillips-Perron Test Equation
Dependent Variable: D{SAD)
Method: Least Squares
Date: 0518725 Time: 10:09
Sample (adjusted): 2021M02 2025M03
Included observations: 50 after adjustments
Yariable Coefficient Std. Error t-Statistic Prob.
SAD(-1) -0.740997 0137589  -5.385570 0.0000
R-squared 0.371785 MWean dependent var -0.069800
Adjusted R-sgquared 0371785 3.D. dependentvar 3.3154865
S.E. of regression 6.591236 Akaike info criterion G.629156
Sum squared resid 2128775  Schwarz criterion G.6G67397
Log likelihood -164.7289 Hannan-Cluinn criter. G.643718

Durbin-Watson stat

2.0223584
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Mull Hypothesis: SAQ is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Mewey-West automatic) using Bartlett kernel

LM-5tat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0100237
Asymptotic critical values™ 1% level 0.216000
A% level 0146000
10% level 0118000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 4388929
HAC corrected variance (Bartlett kernel) G1.72574
KPSE Test Equation
Dependent Variable: SAQ
Method: Least Squares
Date: 05M19/25 Time: 10:10
Sample (adjusted): 2021M01 2025M03
Included observations: 51 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C -1.812062 2860302 -0.707753 0.4825
[@TREMND{2020M017) 0.0218749 0.064296 0.340280 0.7351
R-squared 0002358 Mean dependentvar -1.002548
Adjusted R-squared -0.018003 S.0. dependentvar G.688721
S.E. ofregression G6.758749 Akaike info criterion G.6878749
Sum squared resid 2238.354 Schwarz criterion B.773737
Log likelihood -168.7985 Hannan-Cluinn criter. G.726928
F-statistic 0115791  Durbin-Watson stat 1.514072
Prob(F-statistic) 0.735100
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Mull Hypothesis: SAD is stationary
Exogenous: Constant
Bandwidth: 2 (Mewey-West automatic) using Barlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.115181
Asymptotic critical values®: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1892, Table 1)
Residual variance (no correction) 43.99300
HAC corrected variance (Bartlett kernel) 6210173
KP33 Test Equation
Dependent Variable: SAOQ
Method: Least Squares
Date: 051925 Time: 10:14
Sample (adjusted) 2021M01 2025M03
Included observations: 51 after adjustmenis
Variable Coefficient Std. Error t-Statistic Praob.
C -1.002548 0.938008  -1.058804 0.2903
R-=quared 0.000000  Mean dependentwvar -1.002549
Adjusted R-squared 0.000000 35.D. dependent var 6.698721
S.E. ofregression 6.698721 Akaike info criterion 6.661123
Sum squared resid 2243643 Schwarz criterion 6.699002
Log likelihood -168.8586 Hannan-Quinn criter. G.675588
Durbin-Watson stat 1510424
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	ثانيا : تطور مصادر توليد الكهرباء في الجزائر
	رابعا : محطات توليد الكهرباء في الجزائر :
	المبحث الأول : الطريقة والأدوات المستخدمة في الدراسة
	المطلب الأول : المناهج والأدوات المستخدمة في الدراسة
	لقد عرفت السلاسل الزمنية تعريفات عدة وهذا حسب طبيعة الغرض أو التخصص, ونذكر منها:

	ثانيا : مركبات السلسلة الزمنية

