2By 3/l Eyp S

At

G oYl 23l aloialy Ly &1 Il L) 255 Aalys
(2017-2011) 56l Hull 2¥s Ul Halys 2Symill Cllagilly
A Predective Study Of The Fluctuations Of Electricity Consumption By Using The

(Autoregressive—Moving-Average Models - Wilaya Of Medea As A Case Study (2011-2017

% gy goliucgs alb boloyd

(31301) 89l oz Loelgl ctizme ST nalsr ctBlaze Slawed |
Tahar052466@gmail.com : ¥
(3131) 89l oz Loelgl dizme ST aals ¢ aBlane 3wl ®
bouaichaoui.youcef91@gmail.com :(|ea¥!

2019-03-31: 340l s 2019-03-28 :Jgedll fanyls  2019-03-15 :JLuus¥! eyl

toadels

z3kad plageialy 2ull Y5 3 Ly SO gl ddias ) Ayl sda Chug
Al9 2017 pacugs J) 2011 Lasler e 8,4l A8 il Sl sgally Gilid) lassy!
Lyl cliogs udg « puadll sull (& el 5xl @F (a9 « Bualin 84 Jodd
ple slxil 93 Gluz z3903 JS& 3 SARMA(4,0) 73508 auls a0l oLy S 0 )
Al
Sl wgrl) z3las ¢ 1A ylass¥ 2 30as oLy SO I g ael s biad | oS
c M uad 5us AS il
.C53.C25.C35.F21 : JEL caiuas

Abstract:

The study aims to model the consumption of electricity in the wilaya of

Medea by using the autoregressive—moving-average models for the period from
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January 2011 to December 2017 ,which includes 84 views and then the
prediction of consumption in a short term, the study found that the electricity
consumed follows the model (4 .0) ASARMA. In a form of multiplicative model
of Increasing general trend.

Keywords: Electricity consumption, Autoregressive models, Moving-average
models, Short term prediction.
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(BTSA) aluckuald alall slas¥l yyois ilis :(4) oy Jouue!!
Dependent WVariable: BTSA
Method: Least Squares
Date: 10/14/18 Time: 19:18
Sample: 2011M01 201FMA12
Included observations: 84
Variable Coefficient Std. Error t-Statistic Prob.
c 29113691 460335.6 63.24449 0.0000
@TREMND 2125815 9577 517 2219589 0.0000
R-squared 0.857306 Mean dependentwvar 37935822
Adjusted R-squared 0.855566 S.D. dependentwvar 5600359.
S.E. of regression 2128386, Akaike info criterion 32.00315
Sum squared resid 2.71E+14  Schwarz criterion 3206102
Log likelihood -1242. 132 Hannan-Cwinn criter. 22.02641
F-statistic 492 6574 Durbin-Watson stat 1.025001
Prob(F-statistic) 0.000000

Eviwes cil> 5o e sleie¥l cnis Ll slae!l oo 1 yuuall
(YK g2 508l zisaddl O azms (4) @) jpaadl Joux I (1
BTSA, = 2911369177 +21258.5T" +e,
Adle Ahlas! Lgiae @l zigeidl cllae b paadl @l I e ouds
Llaall @uall (o B8l Aegall polay psas plall olei¥l 1 g5 o0 oSes o9
355 @y puaall @lgy Al § Jiews B> Uadso e o (BTSA) dludud)
ik LS ((TBTSA) 50,0l L]

TBTSA4, =e, = BTS4 —(29113691+212585T))

dedl dee Ao A Uadadl o Ldjey Aadadl SlSpe uud5 day
oo Gl Be oS s wall e 4l ke sl gl 3 ISl gaally
08y Joluzdl (3 dinge sLasY) milig LS, de g e () Bunaadl Audd) 5l pasul
i b @ lapuds mlo )lats ) Sy (@ly <000
3325 Sl Ao 3 (TBTSA) Al 3 alall slas¥l &Spa 392 sluis 3.3
on el By 53 alall slai¥ (355 08 dlse s Byl ALll § ale slasl
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Q Aol paadll il IS (e (AST ol Al Ay ‘:;T) L oyeaas @3 () Ayl
:F¥(5) @b Jouzdl

s S35l alusial (TBTSA) alaudl dylpitul sLas) :(5) w3y Jonll
(6) z3gaill puwsl

MNull Hypothesis: TBTSA has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxiag=11)
t-Statistic ProbD.=
Augmented Dickey-Fuller test statistic -5.663166 0.0000
(Test critical values: 1% level —-4.073859
5% lewvel -3.4655548
10%6 level -32.1593272
*Mackinnon (1996) one-sided pvalues
(sugmented Dickey-Fuller Test Equation
Dependent Variable: D(TBTSA)
Method: Least Squares
Date: 10/174/18 Time: 19:21
Sample (adjustedl 201 1MO3 201712
Included observations: 82 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob
TBTSAC-1) -0.5TF 1218 01158523 -5.663166 00000
DT BETSA-1)) 0.275172 O.115021 2.280353 00197
= -2884.339 420444 1 -0, 005850 0.9945
ETREMDCZ01T1MO1™) 2564 4535 867 32.645 0.0Z20459 09755
R-squared 0.2987732 Mean dependent var -29891.33
(Adjusted R-squared 0.271803 S.0. dependent var 2166529,
S.E. of regression 184837936, Akaike info criterion 231. 74552
Sum squared resid 2 B7E+14 Schwarz criterion 31.86292
Log likelihood -1297 566 Hannan-Quinn criter 31.79265
F-statistic 11 07785 Durbin-Watson stat 20248232
Probi(F-statistic 0. 000004

Eviwes cil>ysea e slaie¥l cnis Ll slael ope 1 yuuall
SYE Sl z3geill O s odlel Joazdl § aadll il P oy
ATBTSA, = —2.884.33 —0.67TBTSA}" + 0.27TATBTSA ) +26445T, + ¢,;DW =2.02, ADF{™ = -5.66
dlolas gine pdal cll3g alall olei¥l 2850 e gorms ¥ alududl oL mian
Lgumll Logall oF aAlududl 3 Busg yda azed ¥ ol oudy SIS zdsadl @
Agiall Slstue calize wie Wgamll dagall oo ST Aalhll Al JJoé (S
A o) Bl § sge 92 LS
:(TBTSA) alududl § coli 5929 ugina sLis| 4.3
o3 Koo slias ploeiul; (TBTSA) Aludud! auylyaial slas :(6) o3 Jsan!
(5) z3goddl sl
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Mull Hypothesis: TBTSA has a unit root
Exogenous: Constant
Lag Length: 1 {Automatic - based on SIC, maxlag=11)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.718734 0.0000
Test critical values: 1% level -3.512290
5% level -2.897223
10% level -2.585861
*Mackinnon (1996) one-sided p-values
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{TBTSA)
Method: Least Squares
Drate: 101418 Time: 19:22
Sample (adjusted): 2011M032 2017M12
Included observations: 82 after adjustments
Variable Coeflicient Std. Error t-Statistic Frob.
TBTSA-1) -0.670901 0117316 -5. 718734 0.0000
D(TBTSA-1)) 0.275828 0114740 2403951 00186
C 8315701 2032327 0.040917 0.9675
R-squared 0.298764 Mean dependentvar -39891.33
Adjusted R-squared 0.281012 S.D. dependentwvar 2166529,
S.E. of regression 1837069, Akaike info criterion 3172114
Sum squared resid 267TE+14 Schwarz criterion 31.80919
Log likelinood -1297.567 Hannan-Quinn criter. 31.75649
F-statistic 16.82915 Durbin-WWatson stat 2.024697
Prob(F-statistic) 0.000001

Eviwes ol e (de slaae¥ly oLl slael o 1yl
(S ¥ ol sy )z 3l (eSS Sy S Bladl I e

ATBTSA, =8315.70 - 0.67TBTSA",” + 0.27ATBTSAL, + e,; DW =
LS bl Lgine Sl o 4l a2 (8315.7) 4
Adgamtl @uall (o ST (29 (-571) olud Lguxll Job oo Aaud oL Lasdls

dlolae i

2.02, ADF™ =-5.71

AddJ) L,? d>9 yd> 3929 pue e Juo e gag caalbll aaall
M\} Adud uL S EEX) Z(TBTSA) EUP | ‘3 5..\.”-3)..:\.? .b}.’g-j)‘.g.'i."’-‘ 53

é\.ﬁ B9 yda 3929 sl culddl (e K.-;L:"j ‘aL,J\ sl=iY (e J\_x]\ Es}oﬁ\ﬂ.@g

L;YS (7) ) Jouz]! ‘3 Ao ga padll
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Mull Hypothesis: TBTSA has a unit root
Exogenous: MNone
Lag Length: 1 (Aautomatic - based on SIC, maxlag=11)
t-Statistic Prob.™
Augmented Dickey-Fuller test statistic -5. 759328 0.0000
Test critical values: 1% level -2.593468
5% level -1.944811
10%% level -1.614175
*MackKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
DCependent Variable: D{TBTSA)
Method: Least Squares
Date: 101418 Time: 19:232
Sample (adjusted): 2011MO02 201712
Included observations: 82 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
TETSA-1) -0.670672 0.116450 -5.759328 00000
D({TBTSA-1)) 0.275563 0.113839 2420634 0.0178
R-=squared 0.298750 Mean dependent var -29891.33
Adjusted R-squared 0289984 S.D. dependentwvar 2166529,
S.E. of regression 1825570, Akaike info criterion 31.69677
Sum squared resid 2 67E+14 Schwarz criterion 31.75547
Log likelihood -1297.568 Hannan-Cuinn criter. 31.72034
Durbin-Watson stat 2.024545

Eviwes &l yseo e slaae¥l i L) slael oo yduall

TBTSA, =—0.67TBTSA",” + 0.27ATBTSAL, +e,;DW =2.02, ADF}"~ =-5.75

deley gzl Lasdll oo AST uguell Hl9d (K05 Aeid oL el @l miags
©F 9 pmaadlly dxdell A Ll 8ya1ue (TBTSA) alududl ol @Sl (S
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10 yadiig Aoyl @M 75 gill Wytzes 6.3

Sl oY z3gas il o) Sy Bydius (TBTSA) Adeadl o cpe uST ny
Slami¥ z3kas Jies (AR )0l Eus (TBTSA — ARMA(p, q)) 3S,=ill csllassills
Jia3 (MA )5 22t Jlme ol G140 LLay! Al clelall M5 (o suzeiy il
Gl Gl blan s cMlelas I (0 sazs (Glg Ayl cillasgill 730
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Date: 101418 Time: 19:28
Sample: 201 1MO1 201712
Included observations: 54
Autocorrelation Partial Correlation A PacC Q-Stat Prob
LI — LI — 1 0470 0470 19216 0.000
! ! g 2 0010 -0.27A1 19 224 0000
g L . 3 -0.153 -0.044  21.2319 0.000
T — 4 -0.305 -0.267 29727 0.000
g oA 5 -0.156 0142 321.964 0.000
LI = ] LI = ) 6 01320 0132 323522 0.000
[ L T 0096 -0.1432 34 392 0.000
! ! L . 8 0.002 -0.041 324392 0.000
! ! LI 1 9 0001 0041 24 392 0000
L L . 10 -0.083 -0.031 325057 0.000
rg o 1 1 11 -0.078 -0.005 25655 0.000
pa LI | 12 0.053 0037 35934 0000
L 5 ! ! 12 0072 0015 326.455 0.001
LI | g 14 0066 00456 326.909 0.001

Eviwes cil>ysea e slaie¥l cnis Ll slael oo 1 yuuall
Gl G LUy Alag 10 Loyt Alls Jiey sl odlel JSadl J3s ore
by SO D) s Jies 73l dseiyll z3kedl o0 dpaadl s (0 LSS
29SS e Al
AR(1), AR(2), AR(4),..., MA(1), MA(4), ARMA(1.1), ARMA(1.4),..., ARMAA(4.4)
Lol (3o bl Buad Al 35> il ol LeSlay ¥ z3laadl sda (o iST!
e Grrwlul (oyd (395 g2y IS (Uxly i) B>l Basy daladll SIS
@ls slay Bydsd Jiad maadl @lodl 055 ofy suall ziseddl clolas Agins
Ol il 5865 5Ll g puadl) dudas slial dmyg el by yavall g9l Jasigie
SN (8) ) Jouxdl @ asl! ¥ z3saill e Llians

I Bl 4% oLy S e Jioll 25 gaidl s il :(8) oy Jooel!
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Dependent Variable: TBTSA
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 101418 Time: 21:11
Sample: 2011M01 2017M12
Included observations: 84
Convergence achieved after 19 iterations
Coefficient covariance computed using outer product of gradients
Variable Coeflicient Std. Error t-Statistic Prob.
AR(1) 0.546564 0.081495 6. 706757 0.0000
AR(2) -0.254390 0.100097 -2.541429 0.0130
AR(4) -0.249341 0.081035 -3.076955 0.0029
SIGMASQ 2.93E+12 3.55E+11 8244513 0.0000
R-squared 0.228266 Mean dependentvar -2.88E-09
Adjusted R-squared 0.313451 S.D. dependentwvar 2115526,
S.E. ofregression 1752888, Akaike info criterion 31.64702
Sum squared resid 2 46E+14 Schwarz criterion 31.76277
Log likelinood -1325175 Hannan-Quinn criter. 31.69355
Durbin-Watson stat 1.898035
Inverted AR Roots B0+.56i [G0-.56i -.33-51i -.33+51i

Eviwes ol e (de slaae¥ly oLl slael o 1yl

TBTSA, = 0.54TBTSA}” + 0.25TBTSA') — 0.24TBTSA', + e, = BB(0,6%)
Glsr ol W o LS I lass! clalal 2Ll Zt_g_z.ai\ﬂ,ua_ﬁl Bl oy
i¥1(3) ) Sl dmings b 929 ccbiay 8y dgd Jiad juad
ol Blad Jially 1A Dol Wla(3) o, JSA!

Date: 101418 Time: 21:12

Sample: 20711M01 2017M12

Included observations: 84

Q-statistic probabilities adjusted for 3 ARMA terms

Autocorrelation FPartial Correlation AC PAC Q-Stat Prob

o L 1 0048 0.048 0.1968
! ! ! ! 2 0018 0016 0.2262
L iy} oA 2 0097 0095 1.0580
! ! ! ! 4 -0.019 -0.029 1.0919 02956
! ! ! ! 5 -0.047 -0.048 1.2923 0.524
LI i } L i | 6 0191 0190 46654 0198
o ! ! 7 0042 0031 48372 0304
rg o rg o g -0.068 -0.074 52721 0.3584
g ! ! 9 0042 0012 54448 0488
rgo g 10 -0.050 -0.051 5.6914 0576
L g o 11 -0120 -0.088 7.1142 0.524
! ! ! ! 12 0040 0.015 7.2724 0.609
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g Wl (177 Axae 2000 (plod>) @alll @ LSela dulyy day 2ukyls
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