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12
Series: CE
Sample 1 96
104 Observations 96
8 Mean 128096 4
Median 1199435
6 Maximum 221002.0
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Std. Dev. 31925.12
49 Skewness  0.905313
Kurtosis 3.078223

Jarque-Bera 13.13796
Probability 0.001403
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Categorized by values of SER1
Date: 06/07/24 Time: 16:24

Test for Equality of Means of DCE

Sample (adjusted): 2016M02 2023M12
Included observations: 95 after adjustments

Method df Value Probability
Anova F-test (4, 90) 0.280220 0.8901
Welch F-test” (4, 44.2802) 0.266616 0.8979
*Test allows for unequal cell variances

.eviews10 maliy aladinly Zallall slae] (e 1 juadl)

Guun s ANOVa F-test [lial 3 i ddlaan) of LD, 5eiV) on 350d) lasd odled Jsaadl o
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-
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Descriptive Statistics for DCE
Categorized by values of SER2

Date: 06/07/24 Time: 18:50

Sample (adjusted): 2016M02 2023M12
Included observations: 95 after

adjustments

SER2

Std. Dev.

1

W~ O, WwWwMN

P2

22231.37
26904.48
21296.80
25378.51
27750.47
25142.01
27505.80
32434.92
25338.31
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Dependent Variable: SER3
Method: Least Squares
Date: 06/07/24 Time: 19:02
Sample: 2016M01 2023M12
Included observations: 96
Variable Coefficient Std. Error t-Statistic Prob.
C 21982.34 453.2051 48.50418 0.0000
@TREND 86.27796 8.241229 10.46906 0.0000
R-squared 0.538313 Mean dependent var 26080.55
Adjusted R-squared 0.533402 S.D. dependent var 3275.768
S.E. of regression 2237.611 Akaike info criterion 18.28482
Sum squared resid 4 71E+08 Schwarz criterion 18.33824
Log likelihood -875.6713 Hannan-Quinn criter. 18.30641
F-statistic 109.6013 Durbin-Watson stat 0.236280
Prob(F-statistic) 0.000000
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Date: 06/07/24 Time: 19:16
Sample: 2016M01 2023M12
Included observations: 96
Ratio to Moving Average
Criginal Series: CE
Adjusted Series: CESA

Scaling Factors:

0.881007
0.920956
0.816368
0.901301
0.946942
0.870245
1.234890
1.374107
9 1.174563
10 1.286275
11 1.032065
12 0.768237
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CESA by Season
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Date: 06/06/24 Time: 21:35
Sample: 1 96
Included observations: 96

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

I'I

P

L Lhs

walnla,

L

— ] N

| L

WO~ WR =

0.683
0.391
0.241
-0.075
-0.151
-0.062
-0.161
-0.089
0.192
0.288
0.482
0.690
0.482
0.285
0.170
-0.126
-0.214
-0.139
-0.204
-0.129
0.104
0.180
0.343
0.513
0.332
0.161
0.062
-0.173
-0.227
-0.163
-0.231
-0.184
0.026
0.102
0.216
0.334

0.683
-0.142
0.063
-0.448
0.292
0.002
-0.193
0.166
0.401
0.067
0.331
0.181
-0.201
-0.000
-0.064
-0.097
0.008
-0.037
0.033
-0.093
0.035
0.053
0.004
0.023
-0.147
0.017
-0.038
0.052
0.033
-0.044
-0.048
-0.080
0.096
-0.063
-0.040
-0.080

46.198
61.488
67.363
67.944
70.295
70.692
73.416
74.266
78.253
87.340
113.06
166.46
192.74
202.09
205.44
207.30
212.73
215.07
220.18
222.23
223.58
228.17
243.33
277.70
292.31
295.81
296.34
300.46
307.68
311.45
318.16
324.13
324.24
325.82
333.05
350.54

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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N b e Al of W iy 1A Lali Y1 cOlelas & gina s @bl Sl an )l DA 0
e patt S el A 3 Ji ade 5,0.05 (o lerses JE D AGAY) ailll 0S5 Le 138 g 45 sisal
ALl 4y ) il aae e Jy g3 S Il Y clebes 4 sine

o g Lgade (o Aol Hall Jae die 31 ALl 245 ) 8 e aldSh Jal cpe Bas gl s el jlaal- Ll
1(0) s ol (e ALalSia gd (5 sianall die ASLe Alubudl Ciaa 5 13 Cany PP s ADF (5l o adiag
J(1) SV Aaal e ALSe ALY (565 Laaied § e Lelaad J Y1 Jualially ALl a1 (allas 1) L

1(2) Al a0 e 5 e ALulal) () 55 Laind 5 e Llaad B Jualially oLl a1 il 13

Ay iy lasl cjtu (03) (“5,) Jsaall

dagll | PP Sl | ADF LSS | asWlp gy pisall g | g da

0.0007 0.9767 Prob | :0 90 zisal

U 1 4339791 | 0294570 | testatistic |t g
0.0002 0.7332 Prob | sl £ sall

F S e e

5.209455- | 1.721226- | t-statistic ) s sl xic
bl

04115 0.9985 prop | "I @

5 e b b s

0.699067- | 2.774085 | t-statistic ALY

0.0000 0.0000 Prob | :ds¥) z3sad
BJSJ.A.M.A ] ] .
9.800133- | 9.659198- | t-statistic | <ub& 3sass
0.0000 0.0000 Prob | ity e
BJBB.MLA &Luti Qe g
9.743591- | 9.669019- | t-statistic d¥!
. - . - cb\é}
5 e 0.0000 0.0000 Prob | sl 23 sail
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9.857329- | 4.722375- | t-statistic

e 5 e e Alulll of Ladl PP 5 ADF (s ,laal il jeday o oDlel Janll il (e WD)
¢l %10 ,%5 ,1% b suad) vie Adsaall 2l e S Ay suad) gl o Gl e Jdall g (6 gl
G G Al o 4 oS akaliy cull asa die s il agag de gl PP il 8 ol ) ol
ALl o G 01 Gl 8 ARLW il Hlaa) el sale) aey bfiae e Alulull () DF Ll
eliyg Adsaall adll o sl Cul€ & guadl 28l o 51 ,%10 ,%5 1% 4 sieall L gie die il
Y1 G sl vie ALl il (), ALal Aaca il s aadl dpa i el o5 4dle
ALl ae Alulud) 038 auy ale) ISAYL 4sld ,J Y1 o8 aie Alulull & 5l il o S 2 4l Ly

toad) sall JSAN afiy Lo 138 g aal g Jiaie 8 ALY

JY1 Gl die Alubul) ae Abal) Audall sl Jiall $(17) B8, JSa)
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Sample: 1 96
Included observations: 95
Autocorrelation Partial Correlation AC PAC Q-Stat Prob
g g 1 -0.036 -0.036 0.1268 0.722
m m 2 -0.236 -0.238 5.6571 0.059
' . 3 0.275 0272 13.231 0.004
= =] 4 -0.386 -0.498 28.285 0.000
o g 5 -0.275 -0.111 36.010 0.000
= e 6 0.322 0.072 46.769 0.000
[ = 7 -0.266 -0.290 54.158 0.000
= | 8 -0.353 -0.469 67.331 0.000
gy g 9 0.304 -0.099 77.218 0.000
= e 10 -0.165 -0.386 80.182 0.000
o o 11 -0.038 -0.187 80.343 0.000
1 | =] 12 0.678 0.161 131.43 0.000
o N 13 -0.018 -0.047 131.47 0.000
im K 14 -0.137 0.051 133.59 0.000
I K 15 0.295 0.046 143.62 0.000
[ N 16 -0.333 -0.062 156.59 0.000
[ N 17 -0.265 0.021 164.90 0.000
] ol 18 0.254 -0.054 172.61 0.000
m v 19 -0.220 0.070 178.47 0.000
[ g 20 -0.276 -0.076 187.82 0.000
(| g 21 0.246 -0.065 195.34 0.000
I v 22 -0.117 -0.013 197.08 0.000
il o 23 -0.042 -0.028 197.30 0.000
| C 24 0571 0.120 239.55 0.000
i o 25 -0.016 -0.029 239.58 0.000
I N 26 -0.121 0.031 241.54 0.000
| 'l 27 0.220 -0.091 248.10 0.000
o ol 28 -0.285 -0.051 259.30 0.000
o Ch 29 -0.196 0.020 264.65 0.000
' o 30 0.236 0.032 272.56 0.000
o Ch 31 -0.182 0.029 277.34 0.000
[ 'l 32 -0.270 -0.107 287.99 0.000
1 Fh 33 0.219 0.023 295.14 0.000
g Fh 34 -0.073 0.026 295.94 0.000
o F 35 -0.024 0.035 295.02 0.000
] o 36 0.440 -0.060 326.26 0.000

. eviews10 el aladinly Al dae) (e i juadl)

Aslaia¥) aie 5, Aludull o gl Jiid dualie 0585 zilai bae Laa) (S Giladl 3Ll syl DA (e
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sl dglee 8 aaladinl ) 3l jlaal s i calladll ey
Aldiaall g 3laill apaaty g 5 el Aludull I3 LYY e Alls JS5 DA (g 2l A paY
b sble o g of bl oA Lgie JuadlY) g3 gall il il

3 aiall Cilaleall 4y gine 4

QETAR ST T PE 5 NVRP I USRS g PO

: il Ul 8 Aa sall z3lall ) w8 Sl gV LAY o alaie Y 1 il il zasall jlaab-1

(MA) 5 (AR) (e JS 455 @ paal Sile g1 SLEAYI gl :(19) JSaU

Automatic ARIMA Forecasting
Selected dependent variable: DCE
Date: 06/07/24 Time: 01:38
Sample: 1 96

Included observations: 95
Forecast length: O

Number of estimated ARMA models: 25
Number of non-converged estimations: 0
Selected ARMA model: (4,4)

AlIC value: 22.2480675308

.eviews10 maliy aladinly 2ol slae) (e 1 juadl)
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gbadll 1€ 5l ey jie Alulull i :(20) A8, S

Dependent Variable: CESA
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 06/07/24 Time: 19:32
Sample: 2016M01 2023M12
Included observations: 96
Convergence achieved after 8 iterations
Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob.
C 127248.4 4416.170 28.81420 0.0000
AR(4) 0.710491 0.077335 9.187135 0.0000
SIGMASQ 1.72E+08 24079330 7.162955 0.0000
R-squared 0.456181 Mean dependent var 125761.0
Adjusted R-squared 0.444486 S.D. dependent var 17902.56
S.E. of regression 13343.28 Akaike info criterion 21.89545
Sum squared resid 1.66E+10 Schwarz criterion 21.97558
Log likelihood -1047.981 Hannan-Quinn criter. 21.92784
F-statistic 39.00644 Durbin-Watson stat 0.738058
Prob(F-statistic) 0.000000
Inverted AR Roots .92 .00-.92i -.00+.92i -92

. eviews10 zali y aladiuly Adlall dlae) (et aaal
i sall Aadla > Lalh
: o8 s Al pani-1

ALEll Q-STA Lial alasiuly o gt 5130 ol ,¥1 AlChe b (e (iaill 2 3030 Jals W1 lsal —1-1
:Q-STA sl o il <l el
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Date: 06/07/24 Time: 19:51
Sample: 2016M01 2023M12
Included observations: 95
Autocorrelation Partial Correlation AC PAC Q-Stat Prob
P v 1 -0.036 -0.036 0.1268 0.722
[ [ 2 -0.236 -0.238 5.6571 0.059
| ! 3 0275 0.272 13.231 0.004
B e [ 4 -0.386 -0.498 28.285 0.000
e N 5 -0.275 -0.111 36.010 0.000
| C 6 0.322 0.072 46.769 0.000
oo [ 7 -0.266 -0.290 54.158 0.000
B B 8 -0.353 -0.469 67.331 0.000
| ol 9 0.304 -0.099 77.218 0.000
[ e [ 10 -0.165 -0.386 80.182 0.000
P o 11 -0.038 -0.187 80.343 0.000
| [EEE CoE 12 0.678 0.181 131.43 0.000
v ol 13 -0.018 -0.047 131.47 0.000
1= N 14 -0.137 0.051 133.59 0.000
' N 15 0.295 0.046 143.62 0.000
B ol 16 -0.333 -0.062 156.59 0.000
[ v 17 -0.265 0.021 164.90 0.000
| P 18 0.254 -0.054 172.61 0.000
[ N 19 -0.220 0.070 178.47 0.000
B vl 20 -0.276 -0.076 187.82 0.000
' ol 21 0.246 -0.065 195.34 0.000
g C o 22 -0.117 -0.013 197.08 0.000
P v 23 -0.042 -0.028 197.30 0.000
| [EEE Cm 24 0571 0.120 239.55 0.000
v rl o 25 -0.016 -0.029 239.58 0.000
g N 26 -0.121 0.031 241.54 0.000
I N 27 0.220 -0.091 248.10 0.000
B N 28 -0.285 -0.051 259.30 0.000
o o N 29 -0.196 0.020 264.65 0.000
| N 30 0.236 0.032 272.56 0.000
oo N 31 -0.182 0.029 277.34 0.000
o g 32 -0.270 -0.107 287.99 0.000
I C 33 0.219 0.023 295.14 0.000
T Co 34 -0.073 0.026 295.94 0.000
v N 35 -0.024 0.035 296.02 0.000
| [EE g 36 0.440 -0.060 326.26 0.000
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: U O b dainge JLEsY) gitig  Theil b Jlee e slaie Yl ey @ 505l 483 Q=Y

il Jiata 3(22) A8, JA

190,000
Forecast: CESAF
180,000 - h Actual: CESA
! T T Forecast sample: 2023M12 2024M12

170,000 1 Included observations: 13
160.000 4 Root Mean Squared Error 12616.87

' Mean Absolute Error 12616.87
150,000 M/\ Mean Abs. Percent Error 7.677480

Theil Inequality Coefficient  0.039920

140,000 ~ Bias Proportion 1.000000
130,000 Varlan.ce F'roportlon. NA

' ) . e Covariance Proportion NA
120,000 4 Theil U2 Coefficient NA

' T Symmetric MAPE 7.983963
110,000 ‘ . . . . . . ‘ . . . .

M12 M1 M2 M3 M4 M5 ME M7 M8 M9 MI0 M11 Mi2
2023 2024
| — CEsAF - +2SE |

.eviews10 zali j pladiuly il dae) (e 1 juadl)
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(o=l Bl slipally) 2024 dnd Dpunal) LY 51 450 5eSY 2L Dighuly 550 :(04) &8, Jaall

ey Dl 4uaS
siils 148188.1735454139
g s 146176.5703867406
o ke 155259.767489212
Ja A 150630.8649578737
sl 147268.8708551565
Olss 145353.5625613635
AIPE 157906.2102049011
Iy 149594.631331963
iz 146393.574920387
B 144569.9518839767
el 5 154617.4473186494
a2 148608.0019118128

. eviews10 gmabin aladiuly padll ~dlei e ol ddlall dae) (e i jaadll

LSl oDl o 1aadl,2024 3l oL ,eSH 4y Land) oDl Jia iy odlel Joanll DA e
5ea) aladiul 8 sall 1k ey, elu Ll s 157906.210 @ Abisa el 8 ebic dad Jaws
el ol Calinay Caysal)
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S Al il s Apalai®V) asledl A, piiale 5 S3 , sa DENITEX il dyika gl
.2009/2008 , ;jlusels , 2yl
dgb )l A0 Alla Al UYL adal Alglae :i el A8 <) Al g Al .16
BALBY) aslall BS asle ol 550 Baled b lilliia (e o jaS dadie da gl Jlalls ol e
:2014/2012 ,1cadan dasls , il o le 5 45l
aly PO |
el alasinly g ead) el 3o 8 LY LliaY) Jaray 501l lesdes cpd oy Aald L1
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1. https://ourworldindata.org/explorers/energy?tab=chart&time=2016..latest&facet=

none&Total+or+Breakdown=Total&Enerqgy+or+Electricity=Electricity+only&M

etric=Annual+generation&country=~DZA

2. https://ourworldindata.org/explorers/energy?tab=chart&time=2016..latest&facet=

none&Total+or+Breakdown=Total&Enerqy+or+Electricity=Electricity+only&M

etric=Annual+demand&country=~DZA
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Leonard L.Grigsby, Electic Power Engineering Handbook, CRC Press Taylor & Francis

Group, Boca Roten London NW,Second Edition, 2007.
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Null Hypothesis: CE has a unit root Null Hypothesis: CE has a unit root
Exogenous: Constant Exogenous: None
Lag Length: 11 (Automatic - based on SIC, maxlag=11) Lag Length: 11 (Automatic - based on SIC, maxlag=11)
t-Statistic Prob.* t-Statistic Prob.”
Augmented Dickey-Fuller test statistic 0.294570 0.9767 Augmented Dickey-Fuller test statistic 2.774085 0.9985
Test critical values: 1% level -3.510258 Test critical values: 1% level -2.592782
5% level -2.896346 5% level -1.944713
10% level -2.585396 10% level -1.614233
Null Hypothesis: D(CE) has a unit root Null Hypothesis: D(CE) has a unit root
Exogenous: None . Exogenous: Constant
Lag Length: 11 (Automatic - based on SIC, maxlag=11) Lag Length: 10 (Automatic - based on SIC, maxlag=11)
t-Statistic Prob.” t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.722375  0.0000 Augmented Dickey-Fuller test statistic -9.659198  0.0000
Test critical values: 1% level -2.593121 Test critical values: 1% level -3.510259
5% level -1.944762 5% level -2.896346
10% level -1.614204 10% level -2.585396
Null Hypothesis: D(CE) has a unit root Null Hypothesis: CE has a unit root
Exogenous: Constant Exogenous: None
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat  Prob.” Adj.t-Stat  Prob.*
Phillips-Perron test statistic -9.800133  0.0000 Phillips-Perron test statistic -0.699067  0.4115
Test critical values: 1% level -3.501443 Test critical values: 1% level -2.589531
5% level -2.892536 5% level -1.944248
10% level -2.583371 10% level -1.614510
Null Hypothesis: D(CE) has a unit root — -
Exogenous: Constant, Linear Trend E:ggzmatge;;f(ca has a unit root
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat  Prob. Adj. t-Stat  Prob.*
D eron e A S ooy 000 Phillips-Perron test statistic -9.857329  0.0000
esteritical values: o leve - Test critical values: 1% level -2.589795
5% level -3.458326 5% level 1944286
10% level -3.155161 > 1eve =
' 10% level -1.614487
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Forecast: CESAF
Actual: CESA
Forecast sample: 2023M12 2024M12
Included observations: 13
Root Mean Squared Error
Mean Absolute Error
Mean Abs. Percent Error
Theil Inequality Coefficient
Bias Proportion

12616.87|
12616.87|
7.677480)
0.039920)
1.000000|

Variance Proportion NA
Covariance Proportion NA
Theil U2 Coefficient NA
~~~~~~~~ Symmetric MAPE 7.983963

T
Mi2 M1t
2023

—— CESAF

M2 M3 M4 M5 M6 M7 M8 M3 M0 MI1 Mi2

2024

77777 +2SE
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Test for Equality of Means :(04) 8, @l

Test for Equality of Means of DCE
Categorized by values of SER1

Date: 06/07/24 Time: 16:24

Sample (adjusted): 2016M02 2023M12
Included observations: 95 after adjustments

Method df Value  Probability
Anova F-test (4, 90) 0.280220 0.8901
Welch F-test” (4, 44.2802) 0.266616 0.8979

*Test allows for unequal cell variances

Analysis of Variance

Source of Variation df Sum of Sq. Mean Sq.
Between 4 7.42E+08 1.86E+08
Within 90 5.96E+10 6.62E+08
Total 94 6.04E+10 6.42E+08

Category Statistics

Std. Err.

SER1 Count Mean Std. Dev. of Mean
[0, 20) 18 3123.889 23150.58 5456.645
[20, 40) 20 -2513.000 21877.82 4892.030
[40, 60) 20 1976.650 26345.01 5890.923
[60, 80) 20 2482.050 25522.96 5707.108
[80, 100) 17 -3824.235 31463.31 7630.973
All 95 317.1789 25338.31 2599.656
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Dependent Variable: CESA
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 06/07/24 Time: 19:32
Sample: 2016M01 2023M12
Included observations: 96
Convergence achieved after 8 iterations
Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob.
C 127248.4 4416.170 28.81420 0.0000
AR(4) 0.710491 0.077335 9.187135 0.0000
SIGMASQ 1.72E+08 24079330 7.162955 0.0000
R-squared 0.456181 Mean dependent var 125761.0
Adjusted R-squared 0.444486 S.D. dependent var 17902.56
S.E. of regression 13343.28 Akaike info criterion 21.89545
Sum squared resid 1.66E+10 Schwarz criterion 21.97558
Log likelihood -1047.981 Hannan-Quinn criter. 21.92784
F-statistic 39.00644 Durbin-Watson stat 0.738058
Prob(F-statistic) 0.000000
Inverted AR Roots .92 .00-.92i -.00+.92i -.92

«ARMA 73 gaiy 5a5ill L3lSa) a5y S :(06) o8 (3alal

Inverse Roots of AR/MA Polynomial(s)

15
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Abstract:

This study aims to predict electric energy consumption based on data provided by
Sonelgaz in the M'Sila province during the period (2016-2023) using the Box-Jenkins
methodology for time series analysis. To achieve the study's objectives, the descriptive
analytical method was employed, which helps in describing the study variables and
analyzing the results of the applied aspect. In this study, we used the EViews 10
software to estimate the optimal model that aids in the prediction process. The study
found that the best model explaining the behavior of electric energy consumption in the
M'Sila province is the ARMA (4,4) model. The prediction results showed a significant
convergence between the values estimated by the agency and the values obtained.

Keywords: prediction, electricity, electric energy, Box-Jenkins methodology, M'Sila
province, Sonelgaz agency, time series.
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