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Il.  Abstract :

This study aims to forecast gas and electricity sales in the distribution
company - Bouira -, based on the Box- Jenkins methodology, where we
used time series data for gas and electricity sales that we combined
together in the period (2015-2023), by applying some statistical tests
(ADF, DF) and simple and partial autoregressive functions to determine
the stability of time series. We also used the statistical software EViews
13 to estimate monthly sales series by forecasting future sales for a period
of 6 months from the year 2024.

The results showed that the appropriate model for gas and electricity
sales is: ARIMA (1,1,1). After determining it, we tested its accuracy in
predicting future sales for the 5 months of 2024. The results showed a
convergence between the actual values of sales and the values that were
predicted, and that they all fall Within the trust domain.

Keywords: sales forecasting, gas and electricity, SONLGAS Foundation,
Box-Jenkins methodology, ARIMA model.
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Dependent Variable: DELEGAZSA

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 05/30/24 Time: 21:26

Sample: 2015M02 2023M12

Included observations: 107

Convergence achieved after 27 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient  Std. Error t-Statistic Prob.
AR(1) 0.580719 0.142008 4.089328 0.0001
MA(1) -0.904569 0.078867  -11.46951 0.0000
SIGMASQ 735.6436 85.38895 8.615209 0.0000
R-squared 0.131668 Mean dependent var 1.582773
Adjusted R-squared 0.114969 S.D. dependent var 29.24353
S.E. of regression 27.51116  Akaike info criterion 9.500551
Sum squared resid 78713.87 Schwarz criterion 9.575490
Log likelihood -505.2795 Hannan-Quinn criter. 9.530930
Durbin-Watson stat 1.993230
Inverted AR Roots .58
Inverted MA Roots .80
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foh WS e iaaiall daleal) 4BS (S Jlllg
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Date: 05/31/24 Time: 12:12

Sample (adjusted): 2015M02 2023M12

Q-statistic probabilities adjusted for 2 ARMA terms

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

[ [ 1 -0.035 -0.035 0.1346
i g 2 -0.069 -0.071 0.6665
[ [ 3 -0.034 -0.039 0.7948 0.373
e [ 4 0.035 0.028 0.9373 0.626
[ [ 5 0.179 0.178 4.6103 0.203
[ [ 6 0.006 0.025 4.6146 0.329
g g 7 -0.099 -0.075 5.7664 0.330
.o [ 8 -0.218 -0.226 11.388 0.077
(I g 9 -0.039 -0.094 11.570 0.116
(I . 10 0.055 -0.014 11.937 0.154
0 O 11 -0.148 -0.168 14.596 0.103
O O 12 -0.186 -0.181 18.848 0.042
(N [y 13 0.064 0.114 19.350 0.055
g g 14 -0.087 -0.080 20.295 0.062
[y e 15 0.080 0.043 21.109 0.071
[ (g 16 0.064 0.086 21.634 0.086
(i (. 17 -0.041 0.010 21.848 0.112
[ [ 18 0.038 0.008 22.040 0.142
[ I 19 -0.026 -0.111 22.132 0.180
(i [ 20 -0.046 -0.201 22.414 0.214
[N [ 21 0.050 0.000 22.759 0.248
[ (I 22 0.022 -0.044 22.823 0.298
[N [ 23 0.057 0.018 23.276 0.329
g N 24 -0.093 -0.016 24.482 0.322
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Series: Residuals

Sample 2015M02 2023M12
Observations 107

Mean 4978615

Median 4.832648

Maximum 76.24344

Minimum -73.15233

Std. Dev. 26.78737

Skewness 0.082152

I I II I Kurtosis 3.945540
0 I tl II Il II L] I
60 0 20 40 60 80

- -40 -20 Jarque-Bera 4.106312
Probability 0.128329
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ropbdl) ald axe jLad)

(ARCHO gL EViews galin @b ey ¢(ARCH WA axdiud HLodl) gy aball
ol il A b Ji W) %5 dosiaall (g5is (e ST (prob) Adlas¥) of Baadl Gua

Heteroskedasticity Test: ARCH

F-statistic 1.057229 Prob. F(1,104) 0.3062
Obs*R-squared 1.066717 Prob. Chi-Square(1) 0.3017

Test Equation:

Dependent Variable: RESID*2

Method: Least Squares

Date: 05/31/24 Time: 12:18

Sample (adjusted): 2015M03 2023M12
Included observations: 106 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
c 668.3892 142.7034 4.683764 0.0000
RESID"2(-1) 0.100181 0.097432 1.028216 0.3062
R-squared 0.010063 Mean dependent var 742.0282
Adjusted R-squared 0.000545 S.D. dependent var 1271.141
S.E. of regression 1270.795 Akaike info criterion 17.15136
Sum squared resid 1.68E+08 Schwarz criterion 17.20161
Log likelihced -907.0221 Hannan-Quinn criter. 1717173
F-statistic 1.057229 Durbin-Watson stat 1.992369
Prob(F-statistic) 0.306233
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delegazsa; = 0.58delegazsa;_1 + ¢, + —0.90¢;_4
delegazsagy /2024 = 0.58 X 22.40 + 0 + —0.90 x 28.24

delegazsagy /2024 = —12.53
:elegazsa Alwleal) iy gainl) —
elegazsagy 2024 = delegazsagy /7024 + elegazsay; ;023

elegazsag jz024 = —12.53 + 344.28

elegazsagy /2024 = 331.75
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Il‘ufiewl PrncIDbjectIPrnperties] [PrintINamEIFreezE] [SamplelGeanSheetI Graphlstats

Correlogram of ELEGAZ
Diate: 05/26/24 Time: 13:.49 -
Sample (adjusted). 2015M01 2023M12
Included observations: 108 after adjustments
Autacorrelation Partial Correlation AC PAC Q-5Stat  Prob
[ I— [ I— 1 0700 0700 54445 0.000
L I 2 0367 -0241 69572 0.000
(I g 3 00987 -0111 70633 0.000
!  I— 4 -0.387 -0.712 87734 0.000
1 (N 5 -0.643 -0.019 13540 0.000
/] g 6 -0.637 -0.105 18265 0.000
| I— . 7 -0.664 -0.257 23446 0.000
 — o g -0428 0043 256.23 0.000
(I [ 9 0035 0301 25638 0.000
[ g 10 0.285 -0.063 266.24 0.000
[ — [ 11 0570 0333 305497 0.000
[ I— (- 12 0812 0178 387.64 0.000
[ — 1 13 0575 -0.379 42899 0.000
[ (N 14 0293 -0.014 44018 0.000
1o P 15 0.077 0047 44094 0.000
o 16 -0.244 0058 456.24 0.000
o Il 17 -0.560 0109 49721 0000 o,

ladl) C lleall-2— 3alal)

b
[‘JiewIPrncl DbjectIPrnperties] [Printhame

Date: 05/26/24 Time: 19:56
Sample: 2015M01 2024M0G
Included observations: 108
Ratio to Moving Average
Criginal Series: ELEGAZ
Adjusted Series: ELEGAZSA

Scaling Factors:

1.982705
1.980169
1.538530
1.846768
1.251617
0.703146
0.857451
0.590502
0.449680
10 0.629959
11 0.735715
12 0.965270

D00 | LN e G RO =
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=R
I‘JiewlPruchbjecthrnperties] [F‘rinthameIFreezel [SEmpIEIGeanSheetIGraphIStats
Correlogram of ELEGAZ SA
Date: 05/26/24 Time: 20:02 ~
Sample (adjusted): 2015M01 2023M12
Included observations: 108 after adjustments
Autocorrelation Partial Caorrelation A PAC Q-5tat  Prob
[ — [ — 1 0723 0723 58043 0.000
[ — At 2 045856 0070 92717 0.000
[ | I 3 0499 0157 12092 0.000
[ g 4 0474 0109 14663 0.000
[ — P 5 0432 0035 16813 0.000
[ I 1 6 0316 -0131 17977 0.000
[ IO 1 7 0187 -0144 18390 0.000
1Al g 8 0111 -0.067 18536 0.000
(] I 9 0133 0117 18748 0.000
(] o 10 0123 0.021 189.32 0.000
g g 11 0041 -0.075 18952 0.000
I At 12 0017 0.067 18955 0.000
(g = 13 0106 0220 190485 0.000
(] [ 14 0133 -0.015 19320 0.000
[ I 15 0199 0159 19823 0.000
[ o 16 0209 0020 20387 0.000
[ o 17 0209 0013 20955 0.000 W

104

—
| —



Elegazsa alulall &0l zilall e Ko dhaay) jlaal-4—galdl

=

= | ==

(%] = [== &4
[View]Proc[ObjectIProperties] [PrintINameIFreeze] [SamplelGeanSheetIGraphISta ViEWIPVOCIObJECtIP’OpEfti“] [PrintINameIFreezel [Sample]GeanShEEtIGraph]St
Augmented Dickey-Fuller Unit Root Test on ELEGAZ SA Augmented Dickey-fuller Unit Root Test on ELEGAZSA
& 10% level 2151673 =
Augmented Dickey-Fuller test statistic -4.034017 0.0018
Test critical values: 1% level -3.492523 *MacKinnon (1996) one-sided p-values.
5% level -2.388669
10% level -2.581313
Augmented Dickey-Fuller Test Equation
*MackKinnon (1996) one-sided p-values Dependent Variable: D(ELEGAZSA)
Method: Least Squares
) ) Date: 05/26/24 Time: 20:08
Augmented ch_key—FuIIerTesl Equation Sample (adjusted): 2015M02 2023M12
Dependent Variable: D(ELEGAZSA) Included observations: 107 after adjustments
Method: Least Squares
Date: 05/26/24 Time: 20.10 Variable Coefficient  Std. Eror  t-Statistic  Prob.
Sample (adjusted): 2015M02 2023M12
Included obsernvations: 107 after adjustments ELEGAZSA(-1) 0438143 0.080103 .5 470734 0.0000
N — c 100.9454 18.74127 5386262 0.0000
Variable Coefficient  Std. Emor  t-Stafistic  Prob. @TREND("2015M01%)  0.372586  0.107692  3.450736  0.0008
ELEG-“gS-“('” gfgggg? Efggfgf 'i-gggi;g gggg] R-squared 0223551 Mean dependent var 1552773
i i i i Adjusted R-squared 0.208620 S.D. dependentvar 2924353
S.E. ofregression 26.01491  Akaike info criterion 9.382854
R-squared 0.134187  Mean dependent var 1852773 Sum squared resid 7038467 Schwarz criterion 9457793 .,
E wl
[m=]
[ViewIProcIObjectlProper‘ties] [PrintINameIFreezel [SampleIGeanSheetIGraphISta
Augmented Dickey-Fuller Unit Root Test on ELEGAZ SA
tStatistc  Probr  °
Augmented Dickey-Fuller test statistic 0.158508 0.7304
Test critical values: 1% level -2.586960
5% level -1.943882
10% level -1.614731
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DIELEGAZSA)
Method: Least Squares
Date: 05/26/24 Time: 20:14
Sample (adjusted): 2015M03 2023M12
Included observations: 106 after adjustments
Variable Coeflicient Std. Error t-Statistic Prob.
ELEGAZSA(-1) 0.001627 0.010201 0.159505 0.8736
D(ELEGAZSA(-1)) -0.206163 0.096645  -2.133209 0.0353
W
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[View[Prochbject[Propertiesl [PrinthamelFreeze] [SampleIGenr[SheetIGraphIStEts

Correlogram of DELEGAZ SA

Date: 06/02/24 Time: 14:27 "
Sample (adjusted) 2015M02 2023M12
Included observations: 107 after adjustments

Autocorrelation Partial Carrelation AC PAC (Q-Stat Prob
[ . 1 -0.206 -0.206 46918 0030
g [ 2 0470 -0.223 79172 0.019
g [ 3 -0100 -0.208 90375 0.029
[ g 4 -0.005 -0.143 90400 0.060
[ | o 5 0192 0102 13245 0.021
[ [ 6 0015 0.064 13270 0.039
g [ 7 -0070 0015 13845 0054
O O 8 -0194 -0174 18274 0.019
[ g 9 0022 -0.094 182332 0032
[l [ 10 0137 0004 20581 0024
g g 11 -0.099 -0156 21782 0.026
g [ 12 -0.155 -0.253 24744 0.016
1 [ 13 0125 0042 26670 0014
g g 14 -0.085 -0143 27575 0.016
[l [ 15 0.097 -0.030 28778 0.017
[ [ 16 0.068 0065 29374 0022
g [ 17 -0.055 0.047 29759 0028
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ViewIPmcIOnject]Proper‘tie;l [Print[NamelFreeze] [SampIEIGenr[SheetIGrapnIStats . . A
- - Augmented Dickey-Fuller test statistic -12.50077 0.0000
Augmented Dickey-Fuller Unit Root Test on DELEGAZ SA Test critical values: 1% level A 046925
T ~ 5% level -3.452764
Augmented Dickey-Fuller test statistic -12.55975 0.0000 10% level -3.151911
Test critical values 1% level -3.483128
5% level -2.888032 *MacKinnon (1996) one-sided p-values.
10% level -2 581453
“MacKinnon (1296} one-sided p-values Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DELEGAZSA)
Augmented Dickey-Fuller Test Equation Method: Least Squares
Dependent Variable: D(DELEGAZSA) Date: 06/02/24 Time: 14:34
Method: Least Squares Sample (adjusted): 2015M03 2023012
Date: 06/02/24 Time: 14:36 Included observations: 106 after adjustments
Sample (adjusted): 2015M03 2023M12
Included observations: 106 after adjustments Wariable Coefficient Std. Error t-Statistic Frob.
Variable Coefficient ~ Std.Error  t-Stafistic  Prob. DELEGAZSA(-1) -1.207918  0.096627 -12.50077  0.0000
DELEGAZSA(-1) 1207519 0096142 1255975  0.0000 c 2577202 5762004 0447275 0.8556
o 1770015 2307740 0630726 05295 @TREND{"2015M017)  -0.014784 0.092126  -0.160480 0.8728
R-squared 0.602670 Mean dependent var 0133811, R-squared . 0.602769  Mean dependentvar 0133511
. |

ey PE—
IIViewIProcIObjectIProperties] [PrintINameIFreeze] [SamplelGeanSheetIGraphIStz
Augmented Dickey-Fuller Unit Root Test on DELEGAZ SA
U T YU TS =TS, DE Lo T1aS & G oot
Exogenous: Mone
Lag Length: O (Automatic - based on SIC, maxlag=12)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -12.58011 0.0000
Test critical values: 1% level -2.586960
5% level -1.943882
10% level -1.614731
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DIDELEGAZSA)
Method: Least Squares
Date: 06/02/24 Time: 1438
Sample (adjusted): 2015M03 2023M12
Included observations: 106 after adjustments
Variable Coefficient Std. Erraor t-Statistic Prob.
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[ViewIPro(IObject] [PrintINameIFreeze] [EstimateIForecastI Stats]Resids]

Dependent Variable: DELEGAZSA
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 05/M12/24 Time: 12:27

=

[=o|[® |[==]

ViewlProcIObject] [PrinthameIFreeze] [EstimateIForecastIStatsIResids]

Sample: 2015M02 2023M12 Dependent Variable: DELEGAZSA o)

Included observations: 107 Method: ARMA Maximum Likelihood (OPG - BHHH)

Convergence achieved after 25 iterations Date: 05/12/124 Time: 12:24

Coefficient covariance computed using outer product of gradients Sample: 2015M02 2023012

- — Included observations: 107
Variable Coefficient Std. Error t-Statistic Prob Convergence achieved after 23 iterations
A1) _0.399222 0079342 5031655 0.0000 Coefficient covariance computed using outer product of gradients
SIGMASQ 7809359 95.36576 8.168850 0.0000 R R .
Variable Coefficient Std. Error t-Statistic Frob.

R-squared 0.078206 Wean dependentvar 1552773

Adjusted R-squared 0.069427 §&.D.dependentvar 2024353 C 1.381542 1.731069 0.798086 0.4266

S.E. of regression 2821012  Akaike info criterion 9.537376 MA(T) -0.412658 0.0859591 -4.606022 0.0000

Sum squared resid 83560.14 Schwarz criterion 9.587335 SIGMASC 7754765 101.2353 7.660141 0.0000

Laog likelinood -508.2496 Hannan-Quinn criter. 9.557629

Durbin-Watsan stat 1813393 R-squared 0.084850 Mean dependentvar 1552773
Adjusted R-squared 0.067048 S.D. dependentvar 2924353

Inverted IA Roots 40 SE. of regression 28.24617 Akaike info criterion 9.549174
Sum squared resid 8297598 Schwarz criterion 9624113 v
< 3
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ViewlProclObjectl [PrintINamelFreeze] [EstimateIForecastI StatsIResids]

Dependent Variable: DELEGAZSA ~
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 05M12/24 Time: 12:32
Sample: 2015M02 2023M12
Included observations: 107
Convergence achieved after 29 iterations
Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob.
AR(1) 0.580719 0.142008 4089328 0.0001
WMA(T) -0.904569 0.078867  -11.46951 0.0000
SIGMASQ 7356436 85.38895 8.615209 0.0000
R-zquared 0.131668 Mean dependentvar 1.5582773
Adjusted R-squared 0.114969 5.D. dependentvar 2024353
S.E. of regression 2751116 Akaike info criterion 9500551
Sum squared resid 78713.87 Schwarz criterion 9575480
Log likelinood -505.2795 Hannan-Cuinn criter. 9530930
Durbin-Watson stat 1.893230
Inverted AR Roots .58 v
Inuvartad MA Pnante an
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