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2015 2014 2013 2012 2011 2010

2580,6 2304,6 21174 18654 1887 1668 Janvier
2151,6 1954,2 1839 1836 1614,6 1452 Février
2182,8 1932,6 1645,2 1597,2 1441,2 1311 Mars
2418,6 2298 2073 1809,6 1654,8 1557 Avril
1999,2 1754,4 1674,6 1537,2 1385,4 1375,8 Mai
1875,6 1694,4 1438,8 1237,8 1339,8 1293 Juin
2707,2 2677,8 2158,2 2085 1795,8 1668,6 Juillet
3609,9 3373,2 2748 22434 1872,6 1872,6 Aolit
2536,8 2401,8 2092,8 17094 1566 1506,6 Septembre
2776,8 2550 1975,8 1846,2 19074 19074 Octobre
2340,6 2215,2 2034,6 18294 1576,2 1576,2 Novembre
19194 1797 1569,9 1546,2 15144 15144 Décembre
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12

o Series: ELC
Sample 2010M01 2015M12
10+ ] Observations 72

g Mean 1928.058
Median 1855.800
] ] Maximum 3609.900
64 Minimum 1237.800
Std. Dev. 462.9513
4] o Skewness 1.234245
Kurtosis 4.963426
2 Jarque-Bera  29.84544
Probability 0.000000

N 1
1200 1600 2000 2400 2800 3200 3600
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Dependent Variable: EC
Method: Least Squares
Date: 08/29/16 Time: 10:46
Sample: 1 12
Included observations: 12
Variable Coefficient ~ Std. Error  t-Statistic Prob.
M 0.429206 0.066335 6.470311 0.0001
C -472.2692 129.4226  -3.649047 0.0045
R-squared 0.807191 Mean dependent var 355.2652
Adjusted R-squared 0.787911 S.D. dependent var 149.0268
S.E. of regression 68.63157 Akaike info criterion 11.44639
Sum squared resid 47102.93 Schwarz criterion 11.52721
Log likelihood -66.67836 Hannan-Quinn criter. 11.41647
F-statistic 41.86493 Durbin-Watson stat 1.717475
Prob(F-statistic) 0.000072

EVIEWS.08 meliyy dilaiudl Al slue] o 2 yuuall
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D 8.A F-tests for seasonality

Test for the presence of seasonality assuming stability.

Sumof  Dgrs.of Mean
Squares Freedom Square  F-Value
Between months 15300.5566 11  1390.95969 39.349**
Residual 2120.9362 60 35.34894
Total 17421.4927 71

**Seasonality present at the 0.1 per cent level.
EVIEWS.08 EAL;JH Glanwdl el slue] o s yall
Agine Goine dis Arawwge A Sye g3 4l il ud Jou=dl (4
= 0,1 LQ)._G.
KW L (2-3-1
"KW'S dewgll e i ST Lasl :(4-3) Jeuzd!
i LS miludl oKy EVIEWS.08 mabipdl Jleaiwls KW didlas! oluds| @
Nonparametric Test for the Presence of Seasonality Assuming Stability
Kruskal-Wallis  Degrees of Probability
Statistic Freedom Level
64.6788 11 0.000%
Seasonality present at the one percent level.
EVIEWS.08 @ng Glanadl el slue] oo 2 yiall
yagall e Ly2ge calizs W5 e yaio! KWaS sl sl LasMs Joazdl e
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Date: 08/29/16 Time: 11:01
Sample: 2010M01 2015M12
Included observations: 72
Ratio to Moving Average
Original Series: ELC
Adjusted Series: ELCSA

Scaling Factors:

1.141871
0.990224
0.909261
1.052642
0.854141
0.769657
1.141848
1.309887
1.003310
1.104336
0.990428
0.856352
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Augmented Dickey-Fuller Unit Root Test on ELCSA

Null Hypothesis: ELCSA has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 2 (Fixed)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.707939 0.0283
Test critical values: 1% level -4.096614

5% level -3.476275

10% level -3.165610

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ELCSA)

Method: Least Squares

Date: 08/29/16 Time: 11:33

Sample (adjusted): 2010M04 2015M12
Included observations: 69 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
ELCSA(-1) -0.565178 0.152424  -3.707939 0.0004
D(ELCSA(-1)) -0.097418 0.152185 -0.640129 0.5244
D(ELCSA(-2)) 0.116763 0.127544 0.915474 0.3634
Cc 788.3288 208.1480 3.787348 0.0003
@TREND(2010M01)  8.239027 2.386334 3.452588 0.0010
R-squared 0.333022 Mean dependent var 11.58751
Adjusted R-squared 0.291336 S.D. dependent var 145.4138
S.E. of regression 122.4125 Akaike info criterion 12.52237
Sum squared resid 959028.9 Schwarz criterion 12.68427
Log likelihood -427.0219  Hannan-Quinn criter. 12.58660
F-statistic 7.988798 Durbin-Watson stat 1.964393
Prob(F-statistic) 0.000027
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Augmented Dickey-Fuller Unit Root Test on ELCSA
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Exogenous: Constant
Lag Length: 2 (Fixed)

Null Hypothesis: ELCSA has a unit root

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.269631 0.6392
Test critical values: 1% level -3.528515
5% level -2.904198
10% level -2.589562
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ELCSA)
Method: Least Squares
Date: 08/29/16 Time: 11:34
Sample (adjusted): 2010M04 2015M12
Included observations: 69 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
ELCSA(-1) -0.064898 0.051115 -1.269631 0.2087
D(ELCSA(-1)) -0.421755 0.129399 -3.259342 0.0018
D(ELCSA(-2)) -0.050354 0.127531 -0.394836 0.6943
C 142.0931 98.40909 1.443902 0.1536
R-squared 0.208794 Mean dependent var 11.58751
Adjusted R-squared 0.172276 S.D. dependent var 145.4138
S.E. of regression 132.2965 Akaike info criterion 12.66419
Sum squared resid 1137653. Schwarz criterion 12.79370
Log likelihood -432.9146 Hannan-Quinn criter. 12.71557
F-statistic 5717676 Durbin-Watson stat 1.990881
Prob(F-statistic) 0.001550
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Augmented Dickey-Fuller Unit Root Test on ELCSA

:((3) z3gedll) ADF,Las| &

Null Hypothesis: ELCSA has a unit root
Exogenous: None

Lag Length: 2 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.930649 0.9047
Test critical values: 1% level -2.598907
5% level -1.945596
10% level -1.613719
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ELCSA)
Method: Least Squares
Date: 08/29/16 Time: 11:35
Sample (adjusted): 2010M04 2015M12
Included observations: 69 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
ELCSA(-1) 0.007900 0.008488 0.930649 0.3554
D(ELCSA(-1)) -0.468028 0.126394  -3.702930 0.0004
D(ELCSA(-2)) -0.076993 0.127222 -0.605186 0.5471
R-squared 0.183416 Mean dependent var 11.58751
Adjusted R-squared 0.158671 S.D. dependent var 1454138
S.E. of regression 133.3793 Akaike info criterion 12.66678
Sum squared resid 1174143. Schwarz criterion 12.76391
Log likelihood -434.0038 Hannan-Quinn criter. 12.70531
Durbin-Watson stat 1.987787
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Phillips-Perron Unit Root Test on ELCSA

Null Hypothesis: ELCSA has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Fixed using Bartlett kernel)

Adj. t-Stat Prob.*

Phillips-Perron test statistic

-5.492980 0.0001

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

-4.092547
-3.474363
-3.164499

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

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

14141.78
14915.12

Phillips-Perron Test Equation

Dependent Variable: D(ELCSA)

Method: Least Squares

Date: 08/29/16 Time: 11:36

Sample (adjusted). 2010M02 2015M12
Included observations: 71 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
ELCSA(-1) -0.616943 0.113720 -5.425121 0.0000
C 860.7422 158.4462 5.432395 0.0000
@TREND(2010M01) 8.989593 1.823041 4.931097 0.0000
R-squared 0.302337 Mean dependent var 10.99449
Adjusted R-squared 0.281818 S.D. dependent var 143.3869
S.E. of regression 121.5141 Akaike info criterion 12.47927
Sum squared resid 1004066. Schwarz criterion 12.57488
Log likelihood -440.0142 Hannan-Quinn criter. 12.51729
F-statistic 14.73415 Durbin-Watson stat 2.109815

Prob(F-statistic) 0.000005
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Phillips-Perron Unit Root Test on ELCSA

Null Hypothesis: ELCSA has a unit root
Exogenous: Constant
Bandwidth: 3 (Fixed using Bartlett kernel)

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.588893 0.4830
Test critical values: 1% level -3.525618

5% level -2.902953

10% level -2.588902

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

Residual variance (no correction) 19198.65
HAC corrected variance (Bartlett kernel) 10974.43

Phillips-Perron Test Equation

Dependent Variable: D(ELCSA)

Method: Least Squares

Date: 08/29/16 Time: 11:37

Sample (adjusted): 2010M02 2015M12
Included observations: 71 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.
ELCSA(-1) -0.099638 0.050772 -1.962452 0.0537
C 200.4971 97.99436 2.046007 0.0446
R-squared 0.052864 Mean dependent var 10.99449
Adjusted R-squared 0.039138 S.D. dependent var 143.3869
S.E. of regression 140.5530 Akaike info criterion 12.75681
Sum squared resid 1363104. Schwarz criterion 12.82055
Log likelihood -450.8668 Hannan-Quinn criter. 12.78216
F-statistic 3.851217 Durbin-Watson stat 2.711706
Prob(F-statistic) 0.053744
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Phillips-Perron Unit Root Test on ELCSA

Null Hypothesis: ELCSA has a unit root
Exogenous: None
Bandwidth: 3 (Fixed using Bartlett kernel)

Adj. t-Stat Prob.*

Phillips-Perron test statistic 0.762120 0.8763
Test critical values: 1% level -2.597939

5% level -1.945456

10% level -1.613799

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

Residual variance (no correction) 20363.41
HAC corrected variance (Bartlett kernel) 8445.673

Phillips-Perron Test Equation

Dependent Variable: D(ELCSA)

Method: Least Squares

Date: 08/29/16 Time: 11:38

Sample (adjusted): 2010M02 2015M12
Included observations: 71 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.

ELCSA(-1) 0.002726 0.008837 0.308510 0.7586
R-squared -0.004597 Mean dependent var 10.99449
Adjusted R-squared -0.004597 S.D. dependent var 143.3869
S.E. of regression 143.7161  Akaike info criterion 12.78754
Sum squared resid 1445802. Schwarz criterion 12.81941
Log likelihood -452.9577 Hannan-Quinn criter. 12.80021
Durbin-Watson stat 2.835149
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KPSS Unit Root Test on ELCSA

Null Hypothesis: ELCSA is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Fixed using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.224392
Asymptotic critical values™: 1% level 0.216000
5% level 0.146000
10% level 0.119000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 16346.95
HAC corrected variance (Bartlett kernel) 30723.43
KPSS Test Equation
Dependent Variahle: ELCSA
Method: Least Squares
Date: 08/29/16 Time: 11:40
Sample: 2010M01 2015M12
Included observations: 72
Variable Coefficient Std. Error t-Statistic Prob.
C 1389.452 30.24760 45.93593 0.0000
@TREND(2010M01) 14.56841 0.735308 19.81266 0.0000
R-squared 0.848662 Mean dependent var 1906.630
Adjusted R-squared 0.846500 S.D. dependent var 330.9648
S.E. of regression 129.6688 Akaike info criterion 12.59523
Sum squared resid 1176981. Schwarz criterion 12.65847
Log likelihood -451.4283 Hannan-Quinn criter. 12.62041
F-statistic 392.5415 Durbin-Watson stat 1.223548
Prob(F-statistic) 0.000000
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KPSS Unit Root Test on ELCSA

Null Hypothesis: ELCSA is stationary
Exogenous: Constant
Bandwidth: 3 (Fixed using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 1.748920
Asymptotic critical values™: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 108016.4
HAC corrected variance (Bartlett kernel) 384891.4
KPSS Test Equation
Dependent Variable: ELCSA
Method: Least Squares
Date: 08/29/16 Time: 11:41
Sample: 2010M01 2015M12
Included observations: 72
Variable Coefficient  Std. Error t-Statistic Prob.
C 1906.630 39.00458 48.88222 0.0000
R-squared 0.000000 Mean dependent var 1906.630
Adjusted R-squared 0.000000 S.D. dependent var 330.9648
S.E. of regression 330.9648 Akaike info criterion 14.45569
Sum squared resid 7777177. Schwarz criterion 14.48731
Log likelihood -519.4049 Hannan-Quinn criter. 14.46828
Durbin-Watson stat 0.186156
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Dependent Variable: ELCSA
Method: Least Squares
Date: 08/29/16 Time: 11:52
Sample: 2010M01 2015M12
Included observations: 72
Variable Coefficient Std. Error t-Statistic Prob.
T 14.56841 0.735308 19.81266 0.0000
C 1374.883 30.88440 4451708 0.0000
R-squared 0.848662 Mean dependent var 1906.630
Adjusted R-squared 0.846500 S.D. dependent var 330.9648
S.E. of regression 129.6688 Akaike info criterion 12.59523
Sum squared resid 1176981. Schwarz criterion 12.65847
Log likelihood -451.4283 Hannan-Quinn criter. 12.62041
F-statistic 392.5415 Durbin-Watson stat 1.223548
Prob(F-statistic) 0.000000

ELCSA=14.56T+1374.8
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Augmented Dickey-Fuller Unit Root Test on ELCSAT

Null Hypothesis: ELCSAT has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 2 (Fixed)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.707939 0.0283
Test critical values: 1% level -4.096614

5% level -3.476275

10% level -3.165610

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ELCSAT)

Method: Least Squares

Date: 08/29/16 Time: 12:02

Sample (adjusted): 2010M04 2015M12
Included observations: 69 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
ELCSAT(-1) -0.565178 0.152424  -3.707939 0.0004
D(ELCSAT(-1)) -0.097418 0.152185 -0.640129 0.5244
D(ELCSAT(-2)) 0.116763 0.127544 0.915474 0.3634
C -3.011487 31.14852  -0.096682 0.9233
@TREND(2010MO01) 0.005283 0.742022 0.007120 0.9943
R-squared 0.333022 Mean dependent var -2.980904
Adjusted R-squared 0.291336 S.D. dependent var 145.4138
S.E. of regression 122.4125 Akaike info criterion 12.52237
Sum squared resid 959028.9 Schwarz criterion 12.68427
Log likelihood -427.0219  Hannan-Quinn criter. 12.58660
F-statistic 7.988798 Durbin-Watson stat 1.964393
Prob(F-statistic) 0.000027
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Augmented Dickey-Fuller Unit Root Test on ELCSAT

Null Hypothesis: ELCSAT has a unit root
Exogenous: Constant
Lag Length: 2 (Fixed)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.744163 0.0054
Test critical values: 1% level -3.528515
5% level -2.904198
10% level -2.5689562
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ELCSAT)
Method: Least Squares
Date: 08/29/16 Time: 12:03
Sample (adjusted): 2010M04 2015M12
Included observations: 69 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
ELCSAT(-1) -0.565108 0.150930 -3.744163 0.0004
D(ELCSAT(-1)) -0.097448 0.150952  -0.645557 0.5208
D(ELCSAT(-2)) 0.116771 0.126555 0.922688 0.3596
C -2.816115 14.62555 -0.192548 0.8479
R-squared 0.333022 Mean dependent var -2.980904
Adjusted R-squared 0.302238 S.D. dependent var 145.4138
S.E. of regression 121.4673 Akaike info criterion 12.49339
Sum squared resid 959029.6 Schwarz criterion 12.62290
Log likelihood -427.0219 Hannan-Quinn criter. 12.54477
F-statistic 10.81814 Durbin-Watson stat 1.964465
Prob(F-statistic) 0.000007
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Augmented Dickey-Fuller Unit Root Test on ELCSAT

Exogenous: None

Lag Length: 2 (Fixed)

Null Hypothesis: ELCSAT has a unit root

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.775212 0.0003
Test critical values: 1% level -2.598907
5% level -1.945596
10% level -1.613719
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ELCSAT)
Method: Least Squares
Date: 08/29/16 Time: 12:06
Sample (adjusted): 2010M04 2015M12
Included observations: 69 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
ELCSAT(-1) -0.565555 0.149808 -3.775212 0.0003
D(ELCSAT(-1)) -0.096941 0.149824 -0.647032 0.5199
D(ELCSAT(-2)) 0.116925 0.125626 0.930743 0.3554
R-squared 0.332641 Mean dependent var -2.980904
Adjusted R-squared 0.312418 S.D. dependent var 1454138
S.E. of regression 120.5779 Akaike info criterion 12.46497
Sum squared resid 959576.6 Schwarz criterion 12.56211
Log likelihood -427.0416 Hannan-Quinn criter. 12.50351
Durbin-Watson stat 1.963480
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Phillips-Perron Unit Root Test on ELCSAT

Null Hypothesis: ELCSAT has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Fixed using Bartlett kernel)

Adj. t-Stat Prob.*

Phillips-Perron test statistic -5.492980 0.0001
Test critical values: 1% level -4.092547

5% level -3.474363

10% level -3.164499

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

Residual variance (no correction) 14141.78
HAC corrected variance (Bartlett kernel) 14915.12

Phillips-Perron Test Equation

Dependent Variable: D(ELCSAT)

Method: Least Squares

Date: 08/29/16 Time: 12:07

Sample (adjusted): 2010M02 2015M12
Included observations: 71 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
ELCSAT(-1) -0.616943 0.113720 -5.425121 0.0000
C -2.050495 29.15590 -0.070329 0.9441
@TREND(2010M01) 0.001718 0.704122 0.002440 0.9981
R-squared 0.302337 Mean dependent var -3.573921
Adjusted R-squared 0.281818 S.D. dependent var 143.3869
S.E. of regression 121.5141 Akaike info criterion 12.47927
Sum squared resid 1004066. Schwarz criterion 12.57488
Log likelihood -440.0142 Hannan-Quinn criter. 12.51729
F-statistic 14.73415 Durbin-Watson stat 2.109815
Prob(F-statistic) 0.000005
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Fhillips-Ferron Unit Koot 1est on ELCSAI

Null Hypothesis: ELCSAT has a unit root
Exogenous: Constant
Bandwidth: 3 (Fixed using Bartlett kernel)

Adj. t-Stat Prob.*

Phillips-Perron test statistic

-5.534862  0.0000

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

-3.525618
-2.902953
-2.588902

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

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

14141.78
14915.47

Phillips-Perron Test Equation

Dependent Variable: D(ELCSAT)

Method: Least Squares

Date: 08/29/16 Time: 12:08

Sample (adjusted): 2010M02 2015M12
Included observations: 71 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.
ELCSAT(-1) -0.616933 0.112821  -5.468239 0.0000
C -1.988663 14.31913  -0.138882 0.8899
R-squared 0.302337 Mean dependent var -3.573921
Adjusted R-squared 0.292226 S.D. dependent var 143.3869
S.E. of regression 120.6304 Akaike info criterion 12.45110
Sum squared resid 1004066. Schwarz criterion 12.51484
Log likelihood -440.0142 Hannan-Quinn criter. 12.47645
F-statistic 29.90164 Durbin-Watson stat 2.109837
Prob(F-statistic) 0.000001
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Phillips-Perron Unit Root Test on ELCSAT

Null Hypothesis: ELCSAT has a unit root

Exogenous: None

Bandwidth: 3 (Fixed using Bartlett kernel)

Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.577083 0.0000
Test critical values: 1% level -2.597939
5% level -1.945456
10% level -1.613799
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 14145.73
HAC corrected variance (Bartlett kernel) 14927.68
Phillips-Perron Test Equation
Dependent Variable: D(ELCSAT)
Method: Least Squares
Date: 08/29/16 Time: 12:10
Sample (adjusted): 2010M02 2015M12
Included observations: 71 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
ELCSAT(-1) -0.617250 0.112005 -5.510913 0.0000
R-squared 0.302142 Mean dependent var -3.573921
Adjusted R-squared 0.302142 S.D. dependent var 143.3869
S.E. of regression 119.7824  Akaike info criterion 12.42321
Sum squared resid 1004347. Schwarz criterion 12.45508
Log likelihood -440.0241 Hannan-Quinn criter. 12.43589
Durbin-Watson stat 2.108516

EVIEWS.08 galiyy &ilaiu¥ly JUall slae] oo :yall
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KPSS Unit Root Test on ELCSAT

Null Hypothesis: ELCSAT is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Fixed using Bartlett kernel)
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.043803
Asymptotic critical values*: 1% level 0.216000
5% level 0.146000
10% level 0.119000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 20262.66
HAC corrected variance (Bartlett kernel) 8233.179
KPSS Test Equation
Dependent Variable: ELCSAT
Method: Least Squares
Date: 09/28/16 Time: 01:32
Sample (adjusted): 2010M02 2015M12
Included observations: 71 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
o} 1.255951 34.63839 0.036259 0.9712
@TREND(2010M01)  -0.134163 0.836179  -0.160448 0.8730
R-squared 0.000373 Mean dependent var -3.573921
Adjusted R-squared -0.014114 S.D. dependent var 143.3869
S.E. of regression 144.3952  Akaike info criterion 12.81075
Sum squared resid 1438649. Schwarz criterion 12.87449
Log likelihood -452.7816 Hannan-Quinn criter. 12.83610
F-statistic 0.025744  Durbin-Watson stat 2.841498
Prob(F-statistic) 0.872997
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KPSS Unit Root Test on ELCSAT

Exogenous: Constant

Null Hypothesis: ELCSAT is stationary

Bandwidth: 3 (Fixed using Bartlett kernel)

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.224392
Asymptotic critical values™: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 16346.95
HAC corrected variance (Bartlett kernel) 30723.43
KPSS Test Equation
Dependent Variable: ELCSAT
Method: Least Squares
Date: 08/29/16 Time: 12:11
Sample: 2010M01 2015M12
Included observations: 72
Variable Coefficient  Std. Error t-Statistic Prob.
C -2.02E-13 1517362 -1.33E-14 1.0000
R-squared 0.000000 Mean dependent var -1.85E-13
Adjusted R-squared 0.000000 S.D. dependent var 128.7524
S.E. of regression 128.7524 Akaike info criterion 12.56745
Sum squared resid 1176981. Schwarz criterion 12.59907
Log likelihood -451.4283 Hannan-Quinn criter. 12.58004
Durbin-Watson stat 1.223548
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---- Log Periodogram Regression ----
d parameter 0.805007 (0.142628) [0.0000]

No of observations: 72; no of periodogram points: 36
1dyaidl &l ya (5-1
oo (PQ) @llall wyuss adatud FLCSAT 847wl Aud ! e Jopazd| day
Aoyl BuaeY) Bualiiay Idag ELCSAT dlaaleall Sislly Gilid) Lola dls s
W) IS o LeS 3310 L) Cows 2880 Jlra (e
Sloll A 5l Jorsd! SN IoLas¥ oo :(6-3) oy S

Correlogram of ELCSAT

Date: 08/29/16 Time: 12:13
Sample: 2010M01 2015M12
Included observations: 72
Autocorrelation Partial Correlation AC PAC Q-Stat Prob
O (| 1 0.372 0.372 10.381 0.001
| |r| 2 0.287 0.172 16.631 0.000
I [ I | 3 0.070 -0.098 17.009 0.001
NN o 4 0.065 0.025 17.342 0.002
I [ |:| 5 0.137 0.149 18.835 0.002
I [ I I 6 -0.050 -0.182 19.037 0.004
[ w ol 7 0.085 0.117 19.628 0.006
I [ g 8 -0.087 -0.106 20.257 0.009
P ol 9 0.033 0.050 20.347 0.016
[ w o 10 0.030 0.054 20426 0.025
] [ 11 0.170 0.189 22955 0.018
| . . 12 0.371 0.275 35.163 0.000

EVIEWS.08 galis &ilaiawdfly cdlall slue] ¢ :iall
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ARMA (2,1) 7z 3gaidl ;445 :(29-3) 03, Jgaz!!
Dependent Variable: ELCSAT
Method: Least Squares
Date: 08/29/16 Time: 12:21
Sample (adjusted): 2010M03 2015M12
Included observations: 70 after adjustments
Convergence achieved after 16 iterations
MA Backcast: 2010M02
Variable Coefficient  Std. Error t-Statistic Prob.
AR(2) 0.296235 0.214591 1.380464 0.1720
AR(1) 0.031004 0.550452 0.056325 0.9553
MA(1) 0.291137 0.576033 0.505416 0.6149
R-squared 0.173760 Mean dependent var -1.908892
Adjusted R-squared 0.149096 S.D. dependent var 130.0924
S.E. of regression 120.0030 Akaike info criterion 12.45482
Sum squared resid 964848.5 Schwarz criterion 12.55119
Log likelihood -432.9188 Hannan-Quinn criter. 12.49310
Durbin-Watson stat 1.938066
Inverted AR Roots .56 -.53
Inverted MA Roots -.29

EVIEWS.08 moliyy dilaiudl Al slue] o 2 yuuall
ARMA (2,0) Giﬁﬁ‘ﬁﬁ :(30-3) 03 Jeul!

Dependent Variable: ELCSAT

Method: Least Squares

Date: 08/29/16 Time: 12:23

Sample (adjusted): 2010M03 2015M12
Included observations: 70 after adjustments
Convergence achieved after 2 iterations

Variable Coefficient  Std. Error t-Statistic Prob.

AR(2) 0.177491 0.120808 1.469207 0.1464

AR(1) 0.313627 0.120965 2.592715 0.0116
R-squared 0.167419 Mean dependent var -1.908892
Adjusted R-squared 0.155176 S.D. dependent var 130.0924
S.E. of regression 119.5735 Akaike info criterion 12.43390
Sum squared resid 972252.3 Schwarz criterion 12.49814
Log likelihood -433.1863 Hannan-Quinn criter. 12.45941
Durbin-Watson stat 1.923121
Inverted AR Roots .61 -.29
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Dependent Variable: ELCSAT

Method: Least Squares

Date: 08/29/16 Time: 12:25

Sample (adjusted): 2010M02 2015M12
Included observations: 71 after adjustments
Convergence achieved after 2 iterations

Variable Coefficient  Std. Error t-Statistic Prob.

AR(1) 0.382750 0.112005 3.417257 0.0011
R-squared 0.142920 Mean dependent var -1.004342
Adjusted R-squared 0.142920 S.D. dependent var 129.3845
S.E. of regression 119.7824  Akaike info criterion 12.42321
Sum squared resid 1004347. Schwarz criterion 12.45508
Log likelihood -440.0241 Hannan-Quinn criter. 12.43589
Durbin-Watson stat 2.108516
Inverted AR Roots .38

EVIEWS.08 faliyy &ilaiu¥ly Uall slie] o s yall
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Dependent Variable: ELCSAT

Method: Least Squares

Date: 08/29/16 Time: 12:26

Sample (adjusted): 2010M02 2015M12
Included observations: 71 after adjustments
Convergence achieved after 11 iterations
MA Backcast: 2010M01

Variable Coefficient  Std. Error t-Statistic Prob.
AR(1) 0.629878 0.222555 2.830209 0.0061
MA(1) -0.289344 0.277454  -1.042855 0.3007
R-squared 0.160253 Mean dependent var -1.004342
Adjusted R-squared 0.148083 S.D. dependent var 129.3845
S.E. of regression 119.4211  Akaike info criterion 12.43095
Sum squared resid 984035.8 Schwarz criterion 12.49469
Log likelihood -439.2988 Hannan-Quinn criter. 12.45630
Durbin-Watson stat 2.001848
Inverted AR Roots 63
Inverted MA Roots .29
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Dependent Variable: ELCSAT

Method: Least Squares

Date: 08/29/16 Time: 12:28

Sample: 2010M01 2015M12

Included observations: 72

Convergence achieved after 16 iterations
MA Backcast: 2009M12

Variable Coefficient Std. Error t-Statistic Prob.

MA(1) 0.265599 0.115357 2.302409 0.0242
R-squared 0.097837 Mean dependent var -1.85E-13
Adjusted R-squared 0.097837 S.D. dependent var 128.7524
S.E. of regression 122.2920 Akaike info criterion 12.46449
Sum squared resid 1061829. Schwarz criterion 12.49611
Log likelihood -447.7217 Hannan-Quinn criter. 12.47708
Durbin-Watson stat 1.823449
Inverted MA Roots =27

EVIEWS.08 faliyy &ilaiu¥ly Uall slie] o s yall
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. | e Al
z e; R SC AlIC Prob
|
1004347 0,14 12,45 12,24 0,00A<0,05 AR(1 )
1061829 0,09 12,49 12,46 | 0,0242<0,05 MA(1)
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ARMA (1,0) 7z 3g0id! ;45 :(35-3) o, Joz!!

Dependent Variable:

ELCSAT

Method: Least Squares
Date: 08/29/16 Time: 12:31
Sample (adjusted): 2010M02 2015M12
Included observations: 71 after adjustments
Convergence achieved after 2 iterations

Variable Coefficient ~ Std. Error t-Statistic Prob.

AR(1) 0.382750 0.112005 3.417257 0.0011
R-squared 0.142920 Mean dependent var -1.004342
Adjusted R-squared 0.142920 S.D. dependent var 129.3845
S.E. of regression 119.7824  Akaike info criterion 12.42321
Sum squared resid 1004347. Schwarz criterion 12.45508
Log likelihood -440.0241 Hannan-Quinn criter. 12.43589
Durbin-Watson stat 2.108516
Inverted AR Roots .38
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Correlogram of Residuals

Date: 08/29/16 Time: 12:38

Sample: 2010M02 2015M12

Included observations: 71

Q-statistic probabilities adjusted for 1 ARMA term(s)

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

I Lu I L\ 1 -0.068 -0.068 0.3468
[ I [ \ 2 0193 0.190 3.1570 0.076
I I I [ 3 -0.071 -0.049 3.5387 0.170
I I I [ 4 -0.016 -0.061 3.5584 0.313
| I [ \ 5 0.138 0.165 5.0614 0.281
g Nl 6 -0.160 -0.146 7.0963 0.214
|:. |:\ 7 0.172 0.108 9.4859 0.148
I I I \ 8 -0.174 -0.097 11.972 0.101
r P 9 0.056 -0.018 12.236 0.141
I 1 I I L [ 10 -0.061 -0.015 12.550 0.184
I I I [ 11 0.040 0.062 12.686 0.242
I - I - 12 0.338 0.329 22717 0.019
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300
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Forecast: ELCSATF
Actual: ELCSAT
200 4 Forecast sample: 2010M01 2016M12
Adjusted sample: 2010M02 2016M12
100 4 Included observations: 71

Root Mean Squared Error  128.2477
0 Mean Absolute Error 96.23385
Mean Abs. Percent Error 98.64324
Theil Inequality Coefficient 0.971720

~100+ Bias Proportion 0.000161
Variance Proportion 0.950294
-200 - Covariance Proportion  0.049545
-300 o 7 T T
2010 2011 2012 2013 2014 2015 2016
| — ELCSATF —— +2SE.|
EVIEWS.08 zaliyy &laiwdly ol slus) e :jusall
jb.d.l é)‘)ﬂﬁ‘ Q.\l‘ (5-6-|
Sloed! aludad 51, Sl 75l 1:(10-3) oy JSLI
9
Series: Residuals
8+ ™ ™ Sample 2010M02 2015M12
7 Observations 71
6 I Mean -1.987848
Median -0.608471
S+ I — Maximum 382.7244
Minimum -277.1190
4 u Std. Dev. 119.7656
3 L Skewness 0.455000
Kurtosis 3.897159
2]
Jarque-Bera  4.830940
lﬂ H H Probability ~ 0.089325
0 H—————— L R AL N AL
-300 -200 -100 0 100 200 300 400
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Heteroskedasticity Test: ARCH

F-statistic 1.328919 Prob. F(1,69) 0.2530
Obs*R-squared 1.341600 Prob. Chi-Square(1) 0.2468
Test Equation:

Dependent Variable: RESID?2
Method: Least Squares

Date: 08/29/16 Time: 12:44
Sample: 2010M02 2015M12
Included observations: 71

Variable Coefficient ~ Std. Error t-Statistic Prob.
C 16037.35 3293.586 4.869267 0.0000
RESID"2(-1) -0.137431 0.119216 -1.152788 0.2530
R-squared 0.018896 Mean dependent var 14145.73
Adjusted R-squared 0.004677 S.D. dependent var 2411919
S.E. of regression 24062.72 Akaike info criterion 23.04248
Sum squared resid 4.00E+10 Schwarz criterion 23.10622
Log likelihood -816.0080 Hannan-Quinn criter. 23.06783
F-statistic 1.328919  Durbin-Watson stat 2.000726
Prob(F-statistic) 0.252976
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122016 &iud ELC oLy S &y ddl Slaedly gdad! (7-1
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2496,65057 -1,4986359 0,854141 2131,21157
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Summary of active networks (Spreadsheet’

Summary of active networks (Spreadsheetl.sta)

Index |Net. name |Training perf. | Test perf. | Training error |Test error | Training |Error function | Hidden Output
algorithm activation | activation

1 MLP 1-7- 0,59956 0,55295! 0,01354. 0,008321 BFGS7 SOS Logistic Exponentie

2 MLP 1-5- 0,60099: 0,52469: 0,01344° 0,00956 BFGS 17 SOS Tant Tant

3 MLP 1-7- 0,60222/ 0,53766. 0,01348 0,00879. BFGS7 SOsS Logistic Logistic

4 MLP 1-6- 0,58947 | 0,53779! 0,01551 0,00555. BFGS3 SOSs Tant Logistic

5 MLP 1-5- 0,61487. 0,61533! 0,01308. 0,00888! BFGS 1% SOS Tant Identit

Braliy e sbeie¥ly cllall slucl (e tyaqall STATISTICA

pim O e z3les s (Al st 05 (35-3) Jousdl I
Ay oyl Al 8 Uas J 81 93 (MLP
JLeo¥ clasg sieg 5 golwd Lzl wlasgll sae olé JLadly Lasyl
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1—5-1) 5 ij_o.u.” )L&.I.”"

Labl Tanh Lo &4ad) a1y of onds (35-3) -3, Jo=Il M5 =9
g st Identity lagadall dlag dazll

oyl 8,48 M5 739 il BelaS (14(35-3) 8y Jguzdl (s LS
e Ju Las 0.615335 sl L 5,48 M5 Loy 0.614874 =

Ll Unsell 2aud 5929 Sl 2Ll .

gal) dolusi wl Lolslg C.Sj_a_ﬂ\ ddg>

JS_idle.0.008888 s 5,48 <Lusl 90.013084 Sol—ud gﬁ‘j ;‘L::)J._.i_” 8,49
e g Ul ey G ST ISy 2 39—at) Bog gy (20-3) 8y il
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elc (Output)

Sbiled! a2l HLasY g coyutll Sbld il Jetas:(11- 3) o3, JSAJI
ELC: Ly cilaed Alasl|

Samples: Train
4000

3800 r
3600
3400 r
3200
3000
2800 r
2600
2400 r
2200
2000 r
1800
1600
1400 ¢
1200 ¢
1000 . . . . . . . . . . . . . . . . . elc

-10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 —[5MLP 1-5-1]

elc (Target)

STATISTICA 8 malip e sbaie¥l adlall sluel fpe: yuuall

Ly 2laY) all (Sles (Sloysell) L) @uall oF ouds el JSAd1 (e
5 e s sy gomdl @illas didig 3yl 3518 DI % 90
CELC 6Ly SO ilasay i) Bomslill aScad! sleze! Sy ding

(MLP 1-5-1) z3g—aidl (e Ly L) @y sl (38-3) @8y Jguzl pinse
2016 155381 o J1 2016 il o oo . 10 0L ELCS
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Time series projection for elc (Spreadsheetl.sta)

All samples

Case elc elc(Output)

name Target 5. MLP 1-5-1

1919,40( 2229,31:
2125,28¢
2035,43¢
1965,66
1917,28(
1886,887
1869,14¢
1859,28:
1853,94¢
1851,11:
1849,61¢

~
N

N

RPIRP(O|loNOOA~|lw

| O

STATISTICAS galiy e sleie¥ly clladl sluel (et susall

Lol ebp S lagn L Laal) @il o)1 (38-3) @ Jgazedl IMs (e Lasdls
¥ Ll W1 2016 155381 i ke 1 2016 Laila s (o yoiens (olasil 3 cdllall
485 e b b Lo luag Zuawsll LS 31 Lole Jiasll mlaadl P cra uatls
:« Theil » 3ucl8 399 cnagaid! o Alslall (1-11

IS Blodl Gl (rolaMasl (z3aad cr 5Leas¥18,Say "Theil" sucld wig
Laaodl Slagdl Clomy bied o 4y gl maiel] Adasll @yl an 4ylae 73900
b (e Lt cead (AN ELC oL oSO cilas 0 2016 &iad JSlo¥1 il 10
Lele Jnamill clgdadl cusg LIS (109 SONELGAZ ducwdd 4ylzll dxlinll
S Ju Jouzdl slaels Led Layla
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5 ) !
e2(ANN) | es(B]) |P(ANN) | P(B)) X, 5016
371304.98 17978.44 | 2229.312 | 2704,57627 | 2838.66 gmb
58308.72 1277.31 2125.288 | 2402,49961 | 2366.76 é,.é.ﬁ
120022.05 18379.22 | 2023.438 | 2234,31249 | 2369.88 aoyke
482737.31 2687.13 1965.667 | 2608,62237 | 2660.46 J.l)s!
79039.69 4517.18 1917.280 | 2131,21157 | 2198.42 éLc
31078.16 17116.48 | 1886.857 | 1932,33579 | 2063.16 Ole
122937313 8856.69 1869.149 | 2883,81459 | 2977.92 21.5.1.13:.
4458884.12 413990.62 | 1859.283 | 3327,46897 | 3970.89 Sl
877090.31 51592.57 |1853.949 | 2563,34874 | 2790.48 e
1451697.258 46995.25 |1849.616 | 2837,56961 | 3054.48 J.jj.iﬂ
9159535.72 585191.06 SEE
Jlatl slael et yiuall
IS

2016 e lagd Aa@xll @uall X, ¢

Box, Jenkins 4,k 5.ill @3 : P(B J) ¢
Lanll SlSead) da,b oy, P(ANN) @
Box, Jenkins 44, ,lat 4wl NILY é)ﬁie% (B]) L 4

Bl SISead 22,0 2l slast ai0 i€ (ANN) o
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oo J31 Box, Jenkins das,ht 2eudlly Uasdl ade oo Jasdb Joull JM5 (10
PN & Box, Jenkins 4.l ol giiiud dieg dgasll @l dab s aise
doai (@l Theil "U" 2olasY) Jeatud zisedl 835> oo AST USTly (3519

ASL Ml
et = Xt - XAt
t+L
SSE = z e’
i=t+1
SSE
RMSE = |—
L
. B RMSE
Theil's U =
\/ L (= 2)?
L

sl DIAS suc il @
sas¥) aiye Jasgie yd :RMSE @
EST
957.05
Uam =557 = 183

241.90
Uep =551 = 046
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oY ! (2 Box, Jenkins dasky 3l @il o milid @ladl s (e
U(ANN)> e Laall oAl Zt.é_p.la_y o] N.EJ Lewddly Lo U(B])<1 45 L]
Lolas] Wyde n o0 1

rugdd! 2 3laddl 485 &olylasy Ladg (nodgeiddl (s alslall (2-11
s(dallall) bl ol pdadi(1-2-11
slasd dallall il Jasgia (1-1-2-11

rialy L“;_\.N Gs,.q.dlj.a VRN CS}.Q-LN iady ziged IS MAE G Ly (g
I a8Matl 349 MAE 8L

e.
MAE=2| il
n
&
i=Y;—Ypp

Y salall dlaall @ally, ool Cus

Y 8 allall 8,061 «uall Yep

Srallall Jso bl sue of Aadl @z ng «3ledl of Uasdl Jias e,
box jenkins &z id Avd! el dcuddly umid

1736.87
MAEB] - T - 173687

Bmall ISl B Bl @il Eeadlly ai

7611.38

MAE yy = 1—0' = 761.138

O &M“'“ ) diag
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.MSE
LMl s 1y puseiudl 7 3ol sl Beallad al (L™ auset wag
adudl

2

e.

MSE = 2¢i

n
e S
MSEp; = 58519.106
MSEANN:915953.572

0] il diag

MSEpg; < MSE 4y
u—«.&.n..p- u—usy wy UMY\ CJ}Q.«.“ Q\é <L.:._Lf.3

rtwdd) ol pdp ) (2-2-1
tellas Jasogil dalhall Acudli(1-2-2-11
cdldl of gl g eLlas¥l 3 Samall Adpal Laall sda pukiud
B89 laag sl (9 zdged) d8s J) sdy 1o L8 jasall (e 408 Aaall colLalSy
s Al sl
2.(e;/Y;)

n

MPE =
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Résumé

L'objectif de la prévision des ventes est d'identifier le chemin des ventes futures sur la base duquel le processus de
planification et de la prise de décision s’achéve ; le c6té pratique dépend pour prévoir des ventes sur I'application de l'un des
modeles qualitatifs ou quantitatifs ; mais la plupart des études ont démontré que les modéles quantitatifs sont les meilleurs étant
basés sur la méthode de la mesure quantitative et les moyens de statistiques persuasives. Ces modeles sont divisés en méthodes
mathématiques et économétriques ou on ne peut pas différencier I’'un de ’autre jusqu'a ce que, aprés l'application de la
variable a I'étude, en tenant compte de la nature de l'activité de l'entreprise et le recours aprés a des tests statistiques des
paramétres du modeéle et a la Loi de Theil dans le but de choisir le modeéle le plus approprié, le plus précis et le plus proche de
la réalité.

Dans ce domaine, nous avons fait une étude pratique qui est & prédire les ventes futures de la société « Sonelgaz » qui est
représentée en basse tension électrique dirigée vers les familles a travers la collecte et I'enregistrement des ventes précédentes de
« Sonelgaz » entre les années 2010-2015 et ensuite utilisant les en concrétisant deux modéles, I’ un économétrique représenté
dans la méthodologie de Box-Jenkins et l'autre mathématique représenté dans la méthode des réseaux de neurones artificiels
et puis nous avons fait la différenciation entre eux sur la base de tests statistiques pour le modele visé et sur la Loi de Theil et
nous avons déterminé que la méthodologie de Box—Jenkins présente le meilleur modele et le plus précis pour aboutir a une
estimation a proximité de la réalité en termes des ventes d'électricité de faible tension concernant la société "Sonelgaz".

Mots clés: Les méthodes mathématiques et économétriques pour la prévision, la méthodologie de Box—Jenkins ,la méthode des
réseaux de neurones artificiels, la prévision des ventes de "Sonelgaz".

Summary: The purpose of the sales prediction is to identify the path of future sales on the basis of which the planning
process is carried out and the practical side of predicted sales depends on the application of one of the qualitative or quantitative
models. But most studies have shown that quantitative models are the best being based on the method of quantitative
measurement and the means of persuasive statistics. These models are divided into mathematical and econometrics methods
where one can not differentiate between one and another until after the application of the variable under consideration, taking
into account the nature of the activity of the enterprise and the recourse after to the statistical tests of the model parameters and
Theil Law in order to choose the most appropriate model, the most accurate and the closest to reality.

In this field, we have made a practical study which is to predict future sales of Sonelgaz Company of low electricity tension
directed to the families through collecting and recording the previous sales of Sonelgaz between the years 2010-2015 and then
using them employed in the embodiment of two models, one econometric represented in Box—Jenkins method_and the other
mathematical represented in Artificial Neural Networks Method and then we have differentiated between them on the basis of
statistical tests for the targeted model and on Theil Law and concluded that Box—Jenkins method presents the best and the most
accurate model to get to close estimates to reality in terms of electricity sales of low tension belonging to "Sonelgaz" company.

Key words: Mathematical and econometrics methods for prediction, Box—Jenkins method, Artificial Neural Networks
Method, prediction of "Sonelgaz" sales.
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