2019/10.xL 3Laid Yl Sluledly Al gall Lyilall Al

Azmiie plainly pladl § Guedd! 28lall @)k oo Azmiidl 2ol SOl ABLall 3l
A S
Prediction electric energy produced by the solar energy in Algeria using
the method of Box Jenkins
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Résumé

Renewable energies are considered one of the most important
resources that Algeria has in particular ,especially solar energy because it
has a high solar energy brightness which makes it eligible for the
exploitation such as the production of electrical energy .Therefore it is
necessary to give it priority and attention and to show the need to go to the
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economics of renewable energy which is environmentally friendly .The
other motive is that the traditional energies are non-renewable. This is why,
we have thought to study this subject to show the importance of the solar
energy and the necessity of exploiting it to produce electric energy as well
as predicting the quantities of electric energy produced by solar energy
applying the method of Box-Jenkins to the data of monthly series
representing the quantities produced by electricity using solar energy at the
national level and this during the period from 01-2015 to 12-2017 as Algeria
has started to exploit it since 2015 .Knowing that we rely on the method of
Box-Jenkins in the analyses of the series concerned with the study because
it is characterized by high accuracy and flexibility in the analysis and results
are often close to reality. The results have also shown that the appropriate
model for prediction is ARIMA (6, 1, 6) .Therefore, monthly production
quantities were predicted for the period from 01-2017 to 06-2018 and the
predictive values were close to real values.

Key words : Time series, solar energy, Box-Jenkins, electric energy.
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Sample: 2015M01 2018M12
Included ocbservations: 36

Autocorrelation FPartial Correlation AC PAC Q-Stat Prob
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Mull Hypothesis: SER01 has a unit root
Exogenous: Mone
Lag Length: 6 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob*

Augmented Dickey-Fuller test statistic 2953221 0.9986
Test critical values: 1% level -2.647120

A% level -1.852910

10% level -1.610011
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Mull Hypothesis: SER01 has a unit root
Exogenous: Constant

Lag Length: 6 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 1.650755 0.9993
Test critical values: 1% level -3.678322

5% level -2 967767

10% level -2 6229889
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Mull Hypothesis: SERO01 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 6 (Automatic - based on SI1C, maxlag=92)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1 BT2322 07792
Test critical values: 1% level -4.309824

5% level -3.574244

10% level -3.221728
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dghra0l
Mull Hypothesis: DSERO1 has a unit root

Exogenous: Maone
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-5tat Prob.*

Phillips-Perron test statistic -3.791443 0.0004
Test critical values: 1% lavel -2.6347 31

5% level -1.951000

10% level -1.610807
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Mull Hypothesis: DSERO1 has a unit root
Exogenous: Constant
Bandwidth: 2 (Mewey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.923919 0.0043
Test critical values: 1% level -3.639407
5% level -2.951125
10% level -2.614300
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Mull Hypothesis: DEERDT has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (MNewey-West automatic) using Bartlett kernel

Ad]. t-5Stat Prob.*

Phillips-Perron test statistic -3.835340 0.0266
Test critical values: 1% level -4 252879

5% level -2.548490

10% level -2.207094
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Mull Hypothesis: DSERO1 is stationary

Exogenous: Constant, Linear Trend
Bandwidth: 3 (Mewey-West automatic) using Bartlett kernel

LM-5tat.

Fowiatkowski-Phillips-Schmidi-Shin test statistic 0.030426
Asymptotic critical values® 1% level 0.216000
5% level 0146000

10% level 0.119000
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Sample: 2015M01 2018M12
Included observations: 35

Autocarrelation Partial Carrelation

AC

FAC

[-5Stat

Prob

= -
[= B e R R S U LY

10
11
12
13
14
15
16

|_|l_|-—||—|-—|

=

0317
0.225
0.075
-0.036
-0.230
-0.591
-0.169
-0.241
-0.145
-0.073
0.085
01849
0103
0193
0104
0.074

0.317

0138
-0.034
-0.089
-0.231
-0.544

0.225
-0.046
-0.059
-0.025
-0.076
-0.169

0171
-0.003
-0.026
-0.001

3.8341
5.8149
6.0430
6.0962
8.3795
23.976
25.293
28.075
29114
29.388
28.776
31.783
32411
34713
35414
35.790

0.050
0.055
0110
0192
0137
0.001
0.001
0.000
0.001
0.001
0.002
0.001
0.002
0.002
0.002
0.003
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Dependent Variable: DGHRAD

Method: Least Squares

Date: 04/05M8 Time: 10:58

Sample (adjusted): 2015M08 2017M12
Included observations: 29 after adjustments
Convergence achieved after 13 iterations
MA Backcast: 2015M02 2015M07

Variable Coeflicient Std. Error t-Statistic Prob.
C 1814303. 2334791 TIT0TZ28 0.0000
AR(G) -0.399658 0163733 -2.440908 0.0218
MA[G) -0.8977E65 0.044220  -20.30211 0.0000
R-=squared 0662196 Mean dependent var 1405251,
Adjusted R-squared 0636211 35.0. dependentvar 4170391.
S.E. ofregression 2815368, Akaike info criterion 3241143
Sum squared resid 1.65E+14 Schwarz criterion 32552818
Log likelinood -466.9658 Hannan-Cluinn criter. 32.45573
F-statistic 2548385 Durbin-Watson stat 1.813209
Prob{F-statistic) 0.000001
Inverted AR Roots T4-43i T4+ 43i 00+ 86i -.00-86i
- 74-43i0 - Fd+ 430
Inverted MA Roots 88 A49-85i A48+ 85i -.48-85i
- 49+ 35i -.88
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10
Series: Residuals
Sample 2015M08 2017M12
8 Observations 29
Mean -8672.929
6 | Median -447911.7
Maximum 8411954.
Minimum -3388606.
4 Std. Dev. 2423853.
Skewness 1.401063
— Kurtosis 6.133446
2 |
Jarque-Bera  21.35172
*‘ ’—‘ Probability 0.000023
0 T : : !

T T T T
-3999990 -1999990 10 2000010 4000010 6000010 8000010

Eviews _le slaie¥l olisld! slae] o suuall
(b 2595 s ellast cilS 13) Lo olaad HLasy e Jesiy: Ly Syl 5las-
Ho:er — N(0,8%)
Hi:ee +» N(0,8%)
Lsts 0.05 e JaT dllazst o Loy JB = 21.35 > *§ 15 = 5,99 4ilas] Ly
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Sample: 2015M08 2017M12
Included observations: 29
C-statistic probabilities adjusted for 2 ARMA termi(s)

Autocarrelation Partial Carrelation AC PAC Q-5tat  Prob

a il

|

0.085 0.085 02321
0112 0105 0.6478
-0.205 -0.226 2.0940 01438
-0.114 -0.094 25589 0.278

1
2

[ 3

4

5 -0.329 -0283 6.6234 0.085

3]

7

g

=

I
-0.049 -0033 67163 0152
0.028 0081 6.7480 0.240
-0.049 -0.203 6.8499 0.335

9 -0.066 -0162 7.0476 0424

10 -0.077 -0169 7.3275 0502

11 -0.058 -0.138 7.4965 0.586

12 -0.011 -0.057 7.5027 0.677

=T

e I e N s P

I I I
I I I
I I I
I I I
I I I
I I I
1 1 I I
I I I
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—omomf

Eviews 7 @Ls,.; e slaae¥l gl Ldl slue| (m i yusall
Loy 9 X8 05:12 = 21.026 208 Ll (12 pslall aaalsll Q-stat=7.502 JSall e Lipd
Qi
ol sl e bl @lsdl s XG5, = 21.026 > LB = 7.502
Ot A sgzg pue ol dgg slasl ) LY e e slas 1A Lla jlas-
P A A8 Gl psas IDW=1.81 dlian| Jeriuduse z3gaddl § sllasy]
sl 7 las) Jlee @ aa5 4esd (29 P=0.095 Lozy Cluxtl uay s DW=2(1-p)
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Breusch-Godfrey Serial Caorrelation LM Test:

F-statistic 0242684 Prob. F(224) 0.7864
Obs*R-squared 0.574484 Prob. Chi-Square(2) 0.7503
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3693881 2537138 2017-01
3256927 2539121 2017-02
5728298 2556307 2017-03
41559 2628986 2017-04
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2388887 2548783 2017-07
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15,000,000

) Forecast: DGHRAO1F
10,000,000 | A AT . Actual: DGHRAO1
L S / T Forecastsample: 2015M01 2018M12

5,000,000 k Adjusted sample: 2015M08 2018M06
’ ! Included observations: 29
0| I Root Mean Squared Error  2381712.
! Wi Mean Absolute Error 1757779.
5,000,000 { ../ ‘ Wi Mean Abs. Percent Error  448.7191
/ ' Theil Inequality Coefficient 0.298907
-10,000,000 W Bias Proportion 0.000013
i Variance Proportion 0.098656
-15,000,000 - \y/ Covariance Proportion  0.901331
-20,000,000 T T T T T T T T T
11 AV nomv nomove I
2015 2016 2017 2018
[ — DGHRAOIF - 2 SE.|

Eviews 7 gebiys e sbexe¥ly oliisLdl slus) ¢ :yiqall
O el 3 1Six (uSss Amie Gudad (o Ldua ol Joall (Say plizdl &0 Ladls
Al @ally sl Jal e Swedd) BBUAIL did) oLy SO 2eS Aladas il
Jelgadl wyams ) dxldl 9o 2018-06 ) 2017-01 0 300 aludld adiazadly
Al Jedladl Judxs pimy Co> Mdtus LSslu puds of sda lajsla e 8,351
gyl Jo SIS Hually Sleglall 815 ¥ Lo udall Auleny alal) ams¥ gl
Ligbeol 7180z uSgs Ao nd cUide Lole 3,350 Jalgall 5 duadd! gl Jlassl
Sl Beal Ll o das o e Loy § Laudas M5 (e 90 B3l Jedladl Jules § Ylad
i Lot Lol Jimsrl) il Bl Sy e Bpanadd] ABlIL Aol oLy SI 40Ky
UL Zmtd) by SO 3eS Ak jlanal gl basy) oy mls ol -
B o gl Al o Ll Jhogill 5dall m@ils copdsl WS Sladl § Tueddl
wls e 335 delsall o giizad ade 50 Le Lkl ouall 5 2dia! alull
Iia 5 Medtue L2 li) adsill Gl e IS 555 a3l pe Amudl @lesI
Al sl S 2SS e 53 @ansll Jaladl O 6T do¥) 2o ,all dmpm uSh Lo
 dadd) 33U

108



2019/10.dl 3Laid Yl Sluledly Al gall Lyilall Al

e s M Baogl) Jolay il dsncad) A8l o amiill ey SO &S o Ly
ds3 Ll Gy HlaeY! o lda JsG o soazall Bl 5 oLy S 2o
loaie 49 e ddl Slamll Colas 501 5 Jpud€ Lonlall c Bl cllas
Sl i @ daxll Lossad fpueddl daxll zlu] ahiay @ o (aaxy
Bl Caline 5 Algpall GLULl 5an ¥ (§ Gulasll @Bl &l Jiealls
Avedd) Bl Sllaa e 3555 5]

LB g bdaserll e Joall 308l Jlomey Lnisen Dyla) wlusy s LAd] (e Joall
Gt Jlell da (@ 48yall QludS) g (sSll Ay gy pliall )95 9
b 5355 elll wlall Cemdl b 5 Teagaiall dalall o ASTAN aumds

Ladnll o 28l laanll Jlee @ Slussll o mglns 5 pedslad 8L 9 5,040
entat] Blegs B8Madl l3 melall 5 cgalandl alaiial c¥lmas ooll] 85U

gl (§ Al Jsloddl sl Aol 9 Aozmadn Byd (1555 9 Autnyls Sl

Comll S50 azgy 4l Lele pshadll 9 Cxd) Aslie pamazs db e bl
plazial Jasy a3Y lda IS e iz Lloye 3 cUiS syde gkl
Sl oloa cowlldl pglatlly

:E.’")l‘ Aol

08:0: 2016 Jsy81. 3laligw pozma slogol dlea -1

CAlaye Ao Bygig Byl lee s (2« SKTM Bauzmie Bl g el S 48,4 2

3- ECHOS, Groupe Sonelgaz, Octobre 2015, p06.
4- ECHOQOS, Groupe Sonelgaz, ibid, p09.
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D Irwin Inc, Boston, 1991p718.
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