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Date: 04/26/17 Time: 13:37
Sample: 2006M01 2016M12
Included observations: 132

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
1 [—— 1 [— 1 0822 0822 91268 0.000
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[ O =1 8 0.526 0.150 484.80 0.000
'+ [— [ = | 9 0.651 0.410 54583 0.000
1+ j— [ =] 10 0.591 0.165 596.55 0.000
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1 — v 14 0.527 0.005 840.20 0.000
[ 1= 15 0.549 -0.127 88583 0.000
+ j— [ =1 16 0.397 0.146 909.83 0.000
L s | [ 17 0.381 -0.015 932.11 0.000
+ j— [ 18 0.468 -0.032 966.03 0.000
[ = | N 19 0.350 0.032 98526 0.000
+ [ 20 0.337 0.027 1003.2 0.000
v — s 21 0.448 0.086 1035.1 0.000
1 [ [ 22 0.392 -0.001 1059.9 0.000
[ ] v f 23 0.434 -0.042 1090.4 0.000
[ [ 24 0.538 -0.079 1137.8 0.000
[ s | ' ' 25 0.397 -0.016 1163.8 0.000
v j— ' ' 26 0.328 -0.001 1181.9 0.000
[ s | ' ' 27 02350 0.020 12025 0.000
O == | v 28 0.220 -0.025 1210.7 0.000
O = | 1= 29 0.201 -0.129 1217.7 0.000
+ v P 30 0.274 0.052 1230.7 0.000
[ =} ' ' 21 0.170 -0.008 12358 0.000
[ =1 ' ' 22 0.152 -0.023 1239.9 0.000
[ = | ' ' 22 0.249 0007 1251.0 0.000
[ == | [ 34 0.200 -0.027 1258.3 0.000
[ == ' ' 35 0.229 -0.002 1267.9 0.000
| ' ' 36 0.317 0.012 1286.4 0.000
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Date: 04/26/717 Time: 1323:48
Sample: Z006M01 Z2016M12
Included observations: 122
Ratio to Moving Average
Original Series: ELG
Adjusted Series: ELGSA
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DELGSA Alulull il Jiail) :(11) o8, Jsl)

DELGSA

'0,6' '0'7' '0'8l '0'9' '1'0' '1'1' I1'2' '1'3' '1'4' '1'5l I1'6'
Eviews zalin e alaic¥Wh Qllhll slac) (e )

:DELGSA dludud) Ao 4 )Eay) Ladl-

:DELGSA 4ulull A4 blay s -

:L}J\)A\ Jlil e Llias Eviews b Alaiay L

( 1
L » )



Apsally S g £ LgSl) a) s A el Ay pgedl) Claaally 5isl) Alla Ly

1 A Juadl)

DELGSA Ll ijallg s} 5130 LU Y)Y Ala :(12) aby i)

Date: 04/26/17 Time: 14:01
Sample: 2006M01 2016M12
Included observations: 131

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
v [N ] 1 -0.064 -0.064 0.5440 0.461
v f [ 2 -0.042 -0.046 0.7842 0.676
f s = 3 -0.167 -0.174 45809 0.205
1= - 4 -0.131 -0.163 6.9422 0.139
v I = 5 -0.038 -0.086 7.1410 0.210
I = ] 6 -0.032 -0.099 7.2864 0.295
[ [ 7 0.017 -0.064 7.3293 0.395
1= == 8 -0.129 -0.207 9.6920 0.287
1= = 9 -0.117 -0.238 11.660 0.233
N [T = Y 10 0.028 -0.117 11.769 0.301
o [ = ] 11 0.078 -0.082 12.645 0.317
1 O == | 12 0.320 0.202 27.635 0.006
O = [ v 13 0.118 0.141 29700 0.005
I [ 14 -0.035 0.035 29.882 0.008
] = T 15 -0.124 -0.002 32.191 0.006
g v 16 -0.068 0.044 32885 0.008
] = [ - ] 17 -0.103 -0.070 34.491 0.007
o ] 18 -0.007 -0.019 24 499 0.011
o - 1] 19 0.072 0.085 35299 0.013
1= = ] 20 -0.139 -0.088 38.320 0.008
- N 21 -0.068 -0.050 39.060 0.010
v B I 22 0.055 0.038 39.541 0.012
I s | [ s | 23 0.232 0.192 48.252 0.002
o 3= ] 24 -0.004 -0.106 48254 0.002
[ ] [N ] 25 0.055 -0.054 48.747 0.003
v v o 26 -0.047 -0.046 49.119 0.004
v [ ] 27 -0.032 0.049 49.295 0.005
[ ] [ = B 28 0.018 0.090 49.351 0.008
v v 29 -0.035 0.040 49.554 0.010
I v 30 -0.065 -0.046 50.288 0.012
[ ] [ - ] 31 0.037 0.081 50522 0.015
] = [ 32 -0.105 -0.020 52.451 0.013
[ [ 332 -0.035 -0.026 52669 0.016
[ = v 34 0.085 0.048 53977 0.016
[ == | = 35 0.232 0.145 63.725 0.002
[ = I [ 36 -0.093 -0.077 65.300 0.002

Eviews zalin e

A BN E s aline o Baadl o A Bla ) Alls Jia ) kil

dgmcowmgjmtgjgic[

VT

-1.96 +1.96

¢

e YL cllall alae) (e 1 jdaal)

VT

:ADF 1 59aal) oaal) alas)

] 48 Jlae Jalo ELGSA il

ALl A )i e

Tl
g

p A Joanll 8 anils (adlig ADF lodly a6 5 dulull of e ashll

DELGSA Alulull ADF eyl id) il :(4) o8 Jgaad)

Apanall Lpleaa ) | Aypund) Ailanyl zasall g BN
ttan tcal

1.94 12.06 1 z3sall ADF

2.88 8.21 2 zisal D sy :Ho

3.44 8.63 3 zisal G
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e 8ty Asaaal) Aglany) e ity Lseaddl dglany) o aadls
%10 5%5 5 %] A& g e by D 3l
5 )fiee DELGSA ALl 4t (gsans D3 s pae) Hy Jidig Hy (il i 43ag
tornhal) aiell cplasl -3

I3 Aaausall e danad) ddlay) Glead) Al el 13k ddye Jslaia
i€y 131 ¢ mplall apygill (ailiad Jaad DELGSA V) sl (e il il
Dm Al Hlaals Sl chlill el Ghlial 4ty

DELGSA Aludull auhll aujgill JLdl :(13) by el

20

— Series: DELGSA
Sample 2006M01 2016M12

16 - — Observations 131
Mean 0.418286
124 | Median 0.493662
o= EEES Maximum 12.58137
Minimum -8.844789

Std. Dev. 3.527407

i ] Skewness  0.342879
Kurtosis 4.471224
7 Jarque-Bera  14.38141
Probabilty  0.000754
JH N =
-8 5 -4 8

T I T I T
-2 0 2 B 6 10 12

Eviews zaliy Jde alaeYl cllall slac) (a1 jiaal)

tAglany) Glusy asti Hy s V= 0 :(Lblal 4uad Las) )SKewness Lidl-

1
2
_BY _, 0.3429
6 5
T 131

3ylaliie Aldud) o) TH )z V=0 daa dll Jis 4365 V<1.96 Ll

V, ~0.1602
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Ho:V=0 :( bl plaldit) dulajp Lidl) Kurtosis Ladl-

_B2-3_ 4.4712-3
24 24
T 131

AL ) lalitl) G =i V,>1.96 ) L

V, =3.437

:Jarque — Bera Lidl-

oaby il 45 5.99= x5 (2) oo S 14.38 =B dglas) ) Laadls

. %5 4 gima Aoy ':S)M\ w‘faﬁ.\ﬂ\ @Jjﬂ\ 3+4JS

Jia sl o 3 — (S5 Amgie aladin) die leeld) 4 Clghad o)l Gl

() Saall) Capeill Alaye o

sl A e @

LAY il ddaye o

i) Adsga @
i) daje -1

Sl Jaal ey (DELGSA duaill aluldl dphjiiel (e SH 2ey

Lyl Jiss P e (P-9) i) B pllaall a3 anliins Ll correlogramme
A Jlae oo da)lall saeeY) saalie 13a; ASad) #ilall Calisad Aially gl
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Aliaally 5 5 Lyt & A paal 4 jpedd) clasally gaiil) Adla dgya t AN Juadl)
ddiay yuay Lﬁm G.J}q.ﬂ\ Y, (Eviews C_Ab)u Ot ASaql) CSM\ 2aal
sty Onlaadl Jartios 4 jaall AL e 488y

Dbl 13g) dad jral (Akaike Informatio Criterion) (Aic) jlea -

-

.l iad jaal Ly (Schwartz Criterion ) (SC) jlae -

Vsl sl b il Gl (S

Aadipal) el o AR plaa Jiay 1(5) o) Jsta

DW R? sc ACI dndiyall ikl

2,3 0,124 5,307 5,263 AR(12)
2,137 0,079 5,360 5316 AR(23)
2,250 0,132 5,299 5,255 MA(12)
2,118 0,06 5,375 5,331 MA(23)
2,323 0,201 5,267 5,201 AR(12),AR(23)
2,261 0,148 5319 5,253 MA(12) ,MA(23)
2,295 0,164 5.303 5,237 AR(12) ,MA(23)
2,291 0,236 5,279 5,191 | AR(23) MA(12),MA(23)

Eviews malin e alaic¥h Qllall slae) (e 2 )

il 4y ARIMA(23.1.23) zasall jlial oSay dadipal) zilaill Ganii 2
iad LS 2l LS« SC=5,279 5 AIC=5,19 ¢ua SC s AIC (pjladll daid i
(2 e A ) DW 1 dad gpualy (R% D
iz dsalll clalna i Alaye -2

Gy bl (P ,Q) e JS aaty llyy GG FSY) zisall o oyl ey
: I Jandl DA e @lldg cz dsaill allae i
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Alpally Y g £l st A pial L pgdl) cilagally 53l Alla Ay 13N Jaad

ARIMA (23,1.23) gisaill allaa i 1(6) a8 Jg2a

Dependent Variable: DELGSA

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 04117117 Time: 12:28

Sample: 2006M02 2016M12

Included observations: 131

Convergence achieved after 19 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(23) 0.738967 0.197236 3.746617 0.0003
MA(12) 0.319542 0.090634 3.525640 0.0006
MA(23) -0.574462 0.232984  -2.465675 0.0150
SIGMASQ 9.425672 1.235969 7.626141 0.0000
R-squared 0.236641 Mean dependentvar 0.418286
Adjusted R-squared 0.218608 S.D. dependentvar 3.527407
S.E. ofregression 3.118099 Akaike info criterion 5.191555
Sum squared resid 1234763 Schwarz criterion 5.279348
Log likelihood -336.0469 Hannan-Quinn criter. 5.227229
Durbin-Watson stat 2291584

Eviews zaliy e alacYl clllall dlac) (a1 juaal)
Al JRA e 23 gaill Alalae A0S oKay Al

DELTSA; = 0,739 DELTSA¢_53 + 0,319 &1, — 0,574 &,_p3 + &
:J\eii\ﬂ ZuAJA -3

P (DELGSA~ARIMA (23,1,23) Ltisall Jlasy) zasadl Lkl o
Al ol glas)

:DEGLSA . 5,08allg dluay) opileadedd) 43ylaa —1-3

ALAY) AL ate cpintall o oyl 4and Jasdl 30U JRA) DA e
Byaal) Allud) adag
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DELGSA I §;a8all5 4l oiladad) 45)\a :(14) a8, J<al

w iadah i W\ﬂ “’M‘J\ b

ettt e mm\m‘mm%a A ﬂi.
_/?!u,—___?_wx_i!K_y{_51____v“_uf*_w.\!uyw\;m@J.ﬁuym_\k_w ______ V i

10 77T
06 07 08 09 10 11 12 13 14 15 16

— Residual —— Actual —— Fitted |

Eviews =iy e alae¥l clllall dlae) (et jaaal)
PPN allad ) Jaseal) IR ol ) Al Jlai-2-3

Cls o 058 bpfine sl Al o) Baadl Jsall JSEN 138 DA o
R 1) PO U PRIV B AT

iadll ge J8 «Q'=33,405 (Ljung- Box dslas) ded of ) dsleayl

0.05 (s »S10.59 Jlan¥) Ay «x§ 05(36)=50,99 cus (x7) awysd Al sandll

Agie Hy ¢UadB il cplall Guilas dum i of
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Alpally Y g £l st A pial L pgdl) cilagally 53l Alla Ay 13N Jaad

Aol Al iall g Japal) 503 BLS Y Al :(15) o8, Jed

Date: 04/26/17 Time: 15:40
Sample: 2006M01 2016M12
Included observations: 121

Autocorrelation Partial Correlation AC PAC a-Stat Prob
a o 1 -0.167 -0.167 37368 0.053
v [N = I 2 -0.045 -0.075 4.0053 0.135
[N = [ = 3 -0.067 -0.091 4.6204 0.202
[ = o 4 -0.122 -0.160 6.6545 0.155
O B O = I 5 -0.024 -0.094 6.7356 0.241
v O = I 6 -0.027 -0.085 6.8392 0.336
1= [z O I 7 -0.000 -0.064 6.8392 0.446
O 1= ] 8 -0.056 -0.122 7.2890 0.506
[N ] a 9 -0.071 -0.159 8.0101 0.533
o [ = 10 -0.014 -0.126 8.0364 0.625
[ [ < B 11 0.050 -0.054 8.3974 O0.677
[ N = 12 0.009 -0.0832 8.4080 0.752
O | O =1 13 0.201 0.133 14377 0.348
[ [ = I 14 0.022 0066 14459 0.416
v o [ 15 -0.029 0.015 14589 0.481
[N = v f 16 -0.073 -0.044 15 392 0.496
e o 17 -0.163 -0.164 19.459 0.303
e ] [ = 18 0.008 -0.076 19.469 0.364
[ = ] [ I 19 0.086 0.048 20.611 0.359
v [N : 20 -0.038 -0.053 20.839 0.407
O - 0 = I 21 -0.057 -0.112 21.358 0.437
O ] [ 22 0.060 0.028 21.938 0.464
] L 23 0.001 0.007 21.939 0.524
[ O < I 24 -0.002 -0.060 21.939 0.583
[ = ] [ B 25 0.083 0.015 23.078 0573
[ [ I 26 0.030 -0.020 23.229 0.620
(O [ 27 -0.006 -0.021 23.235 0.672
[ I [ : 28 0.014 0.046 23 266 0.720
O - I L 29 -0.054 -0.006 23.757 0.741
[ = ] [N = 30 -0.115 -0.078 26.051 O0.673
[ = I} [ = [} 21 0.103 0.117 27.898 0.626
O = ] ) = ] 32 -0.091 -0.100 29.352 0.601
[ [ = I 33 -0.013 -0.101 29.380 0.648
[ - ] [ : I 34 0.071 O0.050 30.289 0.650
[ = B [ =1 35 0.094 0.130 321.909 0.618
0N = I [N = I 36 -0.090 -0.080 33.405 0.593

3
3

Eviews zalin Je alic¥h Qllall slac)
t el aaeil) @las) -3-3

rabll sl (ailad Jasd gl 8l Alale culS 1Y L ddjee Jslain

p Al Jlill e Jaats Eviews gl ailaiu

R g aaal) a3 sl SLEA) £ (16) Jsal

14
Series: RESIDO1
o - _ Sample 2006M01 2016M12
Observations 131
1o Mean 0233248
Median 0585289
&4 Maximum 9.448255
Minimum -8.059137
& Std. Dev. 3.073004
Skewness -0.043107
4 Kurtosis 3.272453
| Jarque-Bera 0445746
|‘| Probability 0.800216
-8 -5 -4 -2 o 2 4 6 8

Eviews zaliy Jde alaeYh cllall dlac) a1 jdaall
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:Skewness jlad) -
v, = 2222700, 64-<1,96
131
Sylaliia 85l Al 4ias
:Kurtosis jlLid) -«
V,= 227270%_7.64>1,96

131
Alalill agdal) mdaldil) G 3 a8y Al g
:Jarque — Bera ,Lii) -

g’.z_\.dn]\ C—J)}‘M :\_u.aﬁ Jadh 4 5,99 =X5105(2) e dﬁ 0,44 =JB a—‘:’l"“;;‘
Al

gl Aaje  —4
: yaiili—1-4

5l Ayl Glagsas 5l (Y1 asi ¢l il z3padl o Capedll s
2 g JE Jsaalls 2017¢ dad hed 12 358 uadl) ol e &3
: 5l

ARIMA (23,1,23) zigailly sl gilis :(7) ady Jgsa

5)8ELG Al | dianssall DLalaad | 350800 ELGSA Aluldl | 5,5 DELGSA dluludl | 2017 el
100.37 0.961808 104.36269 ~0.984 Sila

106.04 1.027174 103.24239 ~1.120 i

89.19 0.865614 103.041 ~0.200 oole

104.56 1.001161 104.439 1.397 Juil

104.11 0.993196 104.821 0.382 sk

84.85 0.81875 103.646 ~1.174 Ol
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Aliaally S5 5 o LgSl) st A ptal Appgdd) Cilanally 50 Al Ay oS Jaad

$HUJELG Alid) | docusal) D alaal | 3y08d) ELGSA 4llid) | 3,8 DELGSA Al | 2017 eV
118.16 1.117979 105.693 2.046 s

131.39 1.247607 105.317 -0.375 <l
109.629 1.020865 107.390 2.072 i
125.216 1.219442 102.686 -4.703 a5
109.418 1.051572 104.056 1.369 g
82.093 0.786635 164.362 0.306 e

Eviews zaliy Je alaicYh cllall dlae) (a1 jiaall
toh e @it 2017 u e lils Hedd Gilaal) dagy 5o0l) Gliad Dliad
tadag 133 o8, saaliall 3l 2017 Als el
t i g jall Cilss
DELGSA133 = 0,739 DELGSA110 + 0,319 €151 — 0,574 €119 + &

= —0,988
DELGSA133=ELGSA133_ ELGSA132 tudjj

I

ELGSA;;=DELGSA,;;+ELGSA3,=104 .36
fad o Joast iils e 480l ansgal) Jabaal) 3 dagll 038 (ipays
wele by s (100,374)awn iils Hedl g foiiall Gilayal)
:adl Al Gl —2-4
2017 s e (A el EDG T apaiall sl e gginy V) Jpanll Ll
DeiY 3aa) Cilagaall Ll ol

Uadd) Lo Gila £(8) ad) J5aa

% Uadll duus Bl | ELGs)atall el | ELGiiasAl Cilagsal) 2017 /el
0.49 0.493 100.374 99.881 PLIEN
3.30 3.394 106.047 102.653 S
1.71 1.499 89.194 87.695 oule
1.83 Lo gidll

. Excel zaliy e alaeYl cllall dlae] (e 1 jaaall
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Alpally Y g £l st A pial L pgdl) cilagally 53l Alla Ay 13N Jaad

ol @llia of Jgis oY) sl 8 Ad Gllia 4ia %5 (a2 Y s A Ay
Al sl 5yl adll
:ARCH i ,lad) -5

:ARCH il laa) g AU Jsaal)

ARCH i jLadl :(9) ad) Jsaa

Heteroskedasticity Test: ARCH

F-statistic 0.295471 Prob. F(1,128) 0.5877
Obs*R-squared 0.299397 Prob. Chi-Square(1) 0.5843

Test Equation:

Dependent Variable: RESID"2

Method: Least Squares

Date: 04/26/17 Time: 16:39

Sample (adjusted): 2006M03 2016M12
Included observations: 130 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 8.793440 1.493811 5.886582 0.0000
RESID"2(-1) 0.047557 0.087490 0.543572 0.5877
R-squared 0.002303 Mean dependentvar 9.245069
Adjusted R-squared -0.005491 S.D. dependentvar 14.11579
S.E. ofregression 14.15450 Akaike info criterion 8.153207
Sum squared resid 2564478 Schwarz criterion 8.197323
Log likelihood -527.9585 Hannan-Quinn criter. 8.171133
F-statistic 0.295471 Durbin-Watson stat 1.985728
Prob(F-statistic) 0.587681

Eviews zaliy Jde alacYh clllall dlac) (a1 jiaal)
Al claca el L
ARCH il aag Y :H,
ARCH il aag :H,

dpa il Jii 4305 0.05 e ST Prob(F)=0.5877 Ll Jsaall DA (g
(ARCH il x5 V') 3yl
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tdgiiadl Jedlad! il zlld -6
:ELO 4lulud-1-6
Alalul) =3 gad puadhy o683 (ELG Alulid) 23903 o 4 Aaiial) ol gladll gt
rCus ARIMA(12,1,20) : JuliS 5 DELOSA
DELOSA; = 0,426 DELOSA;_1, — 0,251 &,_17 — 0,406 €,_,¢ + &
t A Jsanll 8 dadle 2017 4w o el (03) 4Dl sl gl cals
ELO dlulad suiil) milis :(10) a3y Jgan

L | W Al | Al D kel 35084l ALl AL | e
Laal | daaly Aaaal) 35284l e gl ELOSA 3,08dl)
dallad) ELO ELO DELGSA
4.92| 3.172| 64.465| 67.637 1.025 65.946 -3.269 | ula
0.91| 0.638| 69.933| 69.295 1.055 65.654 -0.292 | (sié
6.85| 3.251 47.336 | 44.085 0.680 64.784 -0.869 | ok
4,22 | Ll

Excel zaliy Je alaeYl llall slac) (a1 jiaall

ld ELO Al (o it (g sanal) Unill) %35 (oo il Liad 52m ds a0
ELG il dluldl e < i
(el alall kil) AARCH 5l an g ¥ 4l Laay :ARCH i jlal-
:ELM ilulud-2-6

:¢us ARIMA(8,1,3) tauliall zhgaill e Joaati dilull culshall (i,

DELMSA, = —0,644 DELMSA,_, — 0,481 DELMSA,_
— 0,287 DELMSA,_g — 0,713 &,_, + 0,263 &5 + &,
: o Jganll 8 dadle sl gl il
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ELM dledd i) gilis :(11) a8y Jon

%ladll des | Wl ELM ELM | el edleladll | ELMSA | DELMSA | oY)
Alal) 35334l) 35334l) 3y234l)

7.8 0.417| 5.344| 5.761 0.631 | 9.120 0.811 ] &l

0.95] 0.082| 8.603| 8.521 1.171 | 7.275| -1.845 S

8.33 | 1.284 | 15.402 | 16.686 2.112 | 7.899 0.623 | ol

5.69 | Jawgial

Excel zaliyn Je alaieYh cllall slac) (a1 jiaal)

e 1 ELM Alulull 03 i %5 ce 2 Y Ll Cumy L Alsia 2
ELO Ll 51 e J8 a1y ELG ddlaal) 4Ll
() 3alall i) AARCH i aagy ¥ il ) e :ARCH i jLadl)-
ELT illudi-3-6

:¢us ARIMA(2,1,33) il Conslial) 2350l e Juanis @plall iy

DELTSA, = —0,622 DELTSA,_, — 0,322 DELTSA,_, —
0,247 €,_p3 — 0,277 €c_33 + &

il a3 dudlal) Bl e i) (i Aeend Aluld) s3g] dpens sall O Laladll
t AUIS il 2017 s o el 3 J il il
ELT dloda! i) gilii :(12) a8) Joa

L Gl ELT ELT | doasentl) eDlaladl) ELTSA | DELTSA | Yl
% Uasl) ladl) 3 3l 3 284l 35084l
10.97 | 3.299- | 30.073 | 26.774 0.054 26.720 0.313 | il
9.26 | 2.233| 24.117| 26.35 0.282 26.068 | —0.652| (gua
4.87 | 1.217| 24.958 | 26.175 0.173 26.002 | -0.066| (ol
8.37 | lawgul

Excel le aldeWL Qllall dlac) (e 1 juaal)
. %5 e ST gy A g
L lsall alladll 8 alsliiis Le 13as ARCH i) aagy :ARCH i jlial-
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DELTSA 4l.lull ARCH ¢laij s ARIMA 7igal s ;) callagl)
:ARCH il ciis -1

t oY) Jsaall e Joasts Eviews maliy e slaeYU

ARCH i jLid) :(13) ad) Jsaa

Heteroskedasticity Test: ARCH

F-statistic 10.10517 Prob. F(1,128) 0.0019
Obs*R-squared 9.512114 Prob. Chi-Square(1) 0.0020

Test Equation:

Dependent Variable: RESID"2

Method: Least Squares

Date: 04/26/17 Time: 17:38

Sample (adjusted): 2006M03 2016M12
Included observations: 130 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
G 0.854695 0.217642 3.927074 0.0001
RESID"2(-1) 0.270638 0.085137 3.178863 0.0019
R-squared 0.073170 Mean dependentvar 1.173516
Adjusted R-squared 0.065929 S.D. dependentvar 2.278705
S.E. ofregression 2.202308 Akaike info criterion 4432154
Sum squared resid 620.8206 Schwarz criterion 4 476270
Log likelihood -286.0900 Hannan-Quinn criter. 4 450080
F-statistic 10.10517 Durbin-Watson stat 1.987113
Prob(F-statistic) 0.001854

Eviews _le aslacl Qllall dlac) (e 1 jlaal)
51 agag) Hy Ji 4ia5 0.05 e J8 Prob(F)=0.0019 Jsaall DA (e
oo Sl zsalll (o o ((ARCH il aag ¥l a5a5 aae)Hy (zmiyis (ARCH
coldal) i<y 3K Alall Gaid) P e Jaadl WS cplill Gl axe <5
:GARCH (ARCH gzisai i -2
:ARCH(1) gzigai pati-1-2
A Jeaall ) Lla s EViews malin e alaeYl
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Apsally S g £ LgSl) a) s A el Ay pgedl) Claaally 5isl) Alla Ly

t A Jeadl

ARCH (1) C.SJA.\ s

Dependent Variable: DELTSA
Method: ML ARCH - Normal distribution (OPG - BHHH / Marquardt steps)
Date: 04/26/17 Time: 17:43

Sample (adjusted). 2006M02 2016M12
Included observations: 131 after adjustments
Failure to improve likelihood (non-zero gradients) after 292 iterations
Coefficient covariance computed using outer product of gradients
Presample variance: backcast (parameter = 0.7)

GARCH = C(5) + C(6)*RESID(-1y2

H(14) & s>

Variable Coefficient Sid. Error z-Statistic Prob.
AR(1) -0.573129 0.029072 -19.71422 0.0000
AR(2) -0.387420 0.027393 -14.14300 0.0000
MA(23) 2457598. 5359285 4 585683 0.0000
MA(33) -19564772 1254612, -15.59428 0.0000

Variance Equation
C 5.48E-16 7.67E-16 0.714480 0.4749
RESID(-1y2 2.485716 0.538422 4 616665 0.0000
R-squared 1.000000 Mean dependentvar 0.107175
Adjusted R-squared 1.000000 S.D. dependentvar 1.407194
S.E. ofregression 5.97E-08 Akaike info criterion -30.04495
Sum squared resid 4 52E-13 Schwarz criterion -29.91326
Log likelihood 1973.944 Hannan-Quinn criter. -29.99144
Durbin-Watson stat 2.206457

Eviews zalin e alaieVh Qllhll slae) (e 1 jdaal)

Julinis 39a) (Alsall Cilayyal correlogram JBa 0 ARCH 40 jlasl) o

30,04

(Jad) z\a aal;

: sl e b S5 AIC (e JS Rad Gl Jsaall A (e Ll

29,91 5

:GARCH (1.1) gisal s —2-2

S Jeaall e Jass Eviews zaliy e alaeY
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Alpally Y g £l st A pial L pgdl) cilagally 53l Alla Ay 13N Jaad

GARCH(1.1) zigai it :(15) a8) Jgaa

Dependent Variable: DELTSA

Method: ML ARCH - Student's t distribution (OPG - BHHH / Marquardt steps)
Date: 04/26/17 Time: 17:49

Sample (adjusted): 2006M02 2016M12

Included observations: 131 after adjustments

Convergence not achieved after 500 iterations

Coefficient covariance computed using outer product of gradients
Presample variance: backcast (parameter = 0.7)

t-distribution degree of freedom parameter fixed at 10

GARCH = C(6) + C(7)y*RESID(-1)"2 + C(8)*GARCH(-1)

Variable Coefficient Std. Error z-Statistic Prob.
@SQORT(GARCH) -0.001783 0.000604 -2.950631 0.0032
AR(1) -0.726758 0.073001 -9.9554086 0.0000
AR(2) -0.400812 0.076465 -5.239156 0.0000
MA(23) 18.60405 9.452372 1.968189 0.0490
MA{33) -127.3472 11.27174 -11.29791 0.0000

Variance Equation

C 9 25E-05 3.92E-05 2.361537 0.0182
RESID(-1)"2 0.230437 0.106509 2.163542 0.0305
GARCH(-1) -0.515698 0.356793 -1.445370 0.1484

R-squared 0.999961 Mean dependentvar 0.107175
Adjusted R-squared 0.999960 S.D. dependentvar 1.407194
S.E. of regression 0.008930 Akaike info criterion -6.283027
Sum squared resid 0.010047 Schwarz criterion -6.107442
Log likelihood 419.5383 Hannan-Quinn criter. -6.211679
Durbin-Watson stat 2.012773

Eviews zaliyn e alacYl clllall dlac) (a1 juaal)

6,10 56,28 : Jsll o s SC A dag Ll odlel Jsoall Pla (e
zisal b Laf ARCH il asa5 ) ARCH(1) zisai b ade & L e Ji 45
Zasai (e Liad Juail a5 «(GARCH(1.1) : 58 (i) z35aill 4ias o( ARCH(1)
S (127,49 527,72 ) SC 5 Aic J s s by o2 TGARCH(1.1.1)
sl
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A

:GARCH(1.1) jlidall £ 3gall) padla L)

Apsally S g £ LgSl) a) s A el Ay pgedl) Claaally 5isl) Alla Ly

t A Jeadl

-3

:ARCH i jLail-1-3

ARCH i ;i) :(16)ad; Jgaa

Heteroskedasticity Test: ARCH

F-statistic 0.009854 Prob. F(1,128) 0.9211
Obs*R-squared 0.010008 Prob. Chi-Square(1) 0.9203
Test Equation:
Dependent Variable: WGT_RESID"2
Method: Least Squares
Date: 04/26/17 Time: 18:08
Sample (adjusted): 2006M03 2016M12
Included observations: 130 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
e 1.172521 0.201123 5.829865 0.0000

WGT_RESID™2(-1) -0.008773 0.088380 -0.099270 0.9211
R-squared 0.000077 Mean dependentvar 1.162387
Adjusted R-squared -0.007735 S.D. dependentvar 1.968207
S.E. of regression 1.975805 Akaike info criterion 4215094
Sum squared resid 499 6869 Schwarz criterion 4 259209
Log likelihood -271.9811 Hannan-Quinn criter. 4 233019
F-statistic 0.009854 Durbin-Watson stat 1.998387
Prob(F-statistic) 0.921079

Eviews zaliy Jde alacYl clllall dlac) (a1 jiuaall

I ans ¥ 4y %5 (e S Prob(F)=0.911 of Jsaall DA (e Jaadls

oBlasll AN Jala ¥ Aa L) -2-3

Bl A L) A 2 (17) ad) Jgaa

Date: 04/26/17 Time: 18:15
Sample: 2006M01 2016M12
Included observations: 131

Autocorrelation Partial Correlation AC PAC Q-Stat Prob™
[ O 1 -0.009 -0.008 0.0103 0.919
[ I v B 2 0.059 0059 04766 0.788
[ I s ] 3 0.068 0.069 1.0975 0.778
[ B ] 4 0.060 0.058 1.5865 0.811
[ = )= ] 5 -0.098 -0.106 29242 0.712
[ I O 6 0.0132 -0.001 29471 0.815
[ =1 [ = ] 7 0.152 0.160 6.1905 0.518
[ - N = 8 0.068 0086 6.8535 0553
[ [ 9 -0.012 -0.022 6.8754 0.650
[ I 10 0.027 -0.020 6.9797 0.727
[N I [ 11 0.028 0.005 7.0924 0.792
[ = I N 12 -0.085 -0.059 8.1588 0.773
1= I 1= ] 13 -0.121 -0.117 10.306 0.669
[ O 14 0.013 -0.012 10.332 0.738
[ I 15 -0.021 -0.016 10.396 0.794

*Probabilities may not be valid for this equation specification.

Eviews zalin e alic¥Wh Qllhll dlae) (e 1 jdaal)
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:GARCH 7 sai Jleaiaily 5)akally 4] Abeadiad) o 4558al1-
Al Jiall e Jiaath Eviews oy Je alaeYl

GARCH JJlexialy 3,085 bl Abdiad) ¢y A8l :(17) a8, Jd)

J\f\ m U\fv\»ﬂm \/V‘\IIUVA\/\ ﬂVU\ x‘} J\m\{\ﬂ [\N’bvf\/\,f §2
zj i J\i‘i AR h HMA AMNH;‘EJ\\T\ mﬂmﬁ 7]
mls L s bt

06 o7 08 09 10 11 12 13 14 15 16
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a7z asadll o) e oy lae eoiludadl o ol 3ia cllia
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V) NN e Cilagall i cah (adls A U Jpaall DA
il Uad (s IS <2017 4w (e

GARCH(1.1) zigai aladialy ELT dlada! i) gilis :(18) a8y Joan

s Gl ELT ELT | dmsenill cDlalaall ELTSA | DELTSA | iy
% Uasl) sl 35284l 3084l 3084l
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9,60 | Ll
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HISTORIQUE DE CONSOMMATION DES CLIENTS BASSE TENSI(EN GWH

cildaral) Jgaa 1 Js¥ atall
A ppaall £ U S Guun oLyl clageal 4y yedd) cildaaal) ((1-1) a8y Jgand)

ELO 4l

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

JANVIE

33,899

29,418

33,306

35,138

38,386

42,279

41,987

48,632

54,160

58,576

65,812

FEVRIE

26,900

30,396

33,070

32,641

39,810

46,368

47,281

51,202

58,097

62,948

68,065

MARS

16,213

21,342

21,736

20,202

24,542

27,727

32,591

33,497

37,807

41,748

46,504

AVRIL

29,433

32,455

36,335

35,002

41,630

41,268

52,898

55,746

58,661

61,529

73,469

MAI

23,422

30,606

36,649

33,503

37,998

39,721

49,073

54,988

60,324

63,197

72,172

JUIN

17,512

19,312

22,575

21,326

23,393

28,391

30,762

35,379

42,009

41,565

49,944

JUILLET|

33,862

35,641

40,708

42,717

47,935

52,720

62,874

61,399

80,842

89,789

100,329

AOOT

31,529

35,773

42,085

45,387

54,187

63,619

77,681

81,207

97,183

99,185

109,363

SEPTEM

19,780

22,601

27,000

31,641

36,720

43,660

54,646

57,789

68,936

71,262

73,069

OCTOB

35,105

40,261

45,486

50,288

54,723

64,681

76,585

85,718

90,058

98,792

97,353

NOVEM

29,618

32,818

37,657

40,513

43,924

49,060

56,827

60,680

72,631

75,385

77,922

DECEM

16,912

18,005

19,674

21,044

22,879

23,926

31,584

33,798

39,639

41,807

42,173

TOTAL

314,185

348,629

396,281

409,404

466,127 523,419

614,790

660,034

760,345

805,784

876,174

HISTORIQUE DE CONSOMMATION DES CLIENTS BASS EN GWH

ELM dl.lul -

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

JANVI

2,301

1,893

2,135

2,820

3,296

3,134

3,779

4,307

4,120

4,196

4,975

FEVRI

6,889

5,562

4,374

5,125

5,889

5,715

6,855

6,967

7,135

7,658

7,763

MARS

7,771

9,029

9,823

8,248

10,122

11,346

12,418

12,147

13,133

13,151

15,642

AVRIL

3,189

2,356

2,236

3,039

3,154

3,505

4,018

4,649

4,270

4,256

5,301

MAI

5,625

6,264

4,209

3,897

4,412

4,386

4,981

5,485

5,719

5,451

6,990

JUIN

6,685

6,985

7,884

6,313

7,690

7,662

7,773

9,831

9,939

10,811

12,113

JUILLE

1,857

1,413

1,774

2,034

2,194

3,454

2,973

3,117

3,457

4,467

4,633

AOOT

4,696

4,259

3,029

3,350

3,913

4,527

5,116

5,242

6,068

6,367

6,745

SEPTE

3,924

7,534

6,948

6,902

8,606

10,826

10,786

11,282

13,335

14,776

14,567

OCTO

1,321

1,555

1,693

2,704

2,556

3,679

3,924

3,880

4,025

5,243

4,987

NOVE

5,119

3,688

3,785

3,905

4,183

4,437

5,774

5,185

5,563

6,035

6,359

DECEN

5,650

6,493

9,897

8,293

8,151

8,500

10,706

11,170

11,708

13,042

14,417

TOTAL

55,028

57,031

57,788

56,630

64,167

71,171

79,103

83,262

88,471

95,452

104,494

——
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HISTORIQUE DE CONSOMMATION DES CLIENTS MOYENNE TEEN GWH

ELT dludi-

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

JANVIE| 12,421

11,478

13,755

14,576

17,009

17,997

18,449

20,116

22,066

24,263

25,329

FEVRIER 11,459

14,016

14,538

11,268

15,438

17,782

21,665

20,504

22,221

25,301

25,709

MARS | 11,699

11,567

14,551

18,147

16,285

17,793

20,299

21,200

22,120

22,365

24,135

AVRIL | 11,636

12,718

14,388

16,194

17,912

20,169

20,588

18,759

21,097

23,463

23,819

MAI 12,910

12,225

14,156

16,571

16,337

17,240

20,468

19,976

21,129

24,291

24,320

JUIN 11,967

12,846

15,423

16,790

17,266

18,362

21,762

21,185

22,466

24,086

23,771

JUILLET| 11,096

12,414

14,660

17,081

19,263

20,120

19,993

19,385

20,799

24,217

24,284

AOOT | 12,262

13,916

15,772

16,541

16,857

18,792

18,336

22,169

22,919

25,041

25,971

SEPTEM 11,897

13,222

15,460

14,400

18,302

18,877

20,018

22,153

23,020

25,099

24,830

OCTOBJl 10,772

11,935

15,295

14,016

17,542

18,767

19,614

20,529

20,902

23,548

23,957

NOVEM 10,212

14,016

15,067

13,886

18,376

20,125

20,170

20,566

21,730

24,380

25,632

DECEM| 12,868

12,565

14,993

16,762

16,425

17,704

19,681

22,837

22,592

25,761

26,280

TOTAL | 141,198

152,917

178,057

186,232

207,013

223,727

241,042

249,379

263,060

291,815

298,039

HISTORIQUE DE CONSOMMATION GLOBAL

EN GWH

ELG dlulud-

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

JANVIER

48,621

42,789

49,196

52,534

58,691

63,409

64,214

73,056

80,346

87,035

96,117

FEVRIER

45,248

49,975

51,982

49,033

61,137

69,865

75,801

78,673

87,454

95,907

101,537

MARS

35,682

41,938

46,110

46,597

50,949

56,866

65,308

66,843

73,060

77,265

86,281

AVRIL

44,258

47,530

52,959

54,235

62,696

64,941

77,505

79,155

84,027

89,248

102,589

MAI

41,957

49,095

55,014

53,971

58,748

61,347

74,521

80,449

87,172

92,939

103,482

JUIN

36,164

39,143

45,882

44,428

48,348

54,416

60,298

66,395

74,414

76,462

85,829

JUILLET

46,815

49,467

57,143

61,832

69,392

76,294

85,840

83,901

105,097

118,472

129,246

AOOT

48,487

53,948

60,885

65,279

74,958

86,937

101,132

108,618

126,170

130,593

142,080

SEPTEMBR

35,601

43,356

49,408

52,943

63,628

73,363

85,450

91,224

105,290

111,137

112,466

OCTOBRE

47,199

53,752

62,474

67,009

74,822

87,127

100,123

110,127

114,985

127,583

126,297

NOVEMBR

44,949

50,521

56,509

58,304

66,483

73,623

82,771

86,431

99,923

105,800

109,913

DECEMBRE

35,430

37,063

44,563

46,100

47,455

50,130

61,971

67,804

73,939

80,611

82,870

TOTAL

510,411

558,578

632,126

652,265

737,306

818,317

934,935

992,676

1111,877

Hit i

1278,706
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ELG Alualuall 4, ) iiy) L) @S0 galal)

G 7 3saill ADF L33 1(1-2) a8, Jsan

MNull Hypothesis: ELG has a unitroot
Exogenous: Constant, Linear Trend

Lag Length: 12 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.416967 08512
Test critical values: 1% level -4 036983
5% level -3.448021
10% level -3.149135
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ELG)
Method: Least Squares
Date: 04/22/17 Time: 16:55
Sample (adjusted): 2007M02 2016M12
Included observations: 119 after adjustments
R-squared 0.952634 Mean dependentvar 0.336812
Adjusted R-squared 0.946258 S.D. dependentvar 14.91669
S.E. ofregression 3.458039 Akaike info criterion 5.436648
Sum squared resid 1243.635 Schwarz criterion 5.786958
Log likelihood -308.4806 Hannan-Quinn criter. 5.578898
F-statistic 149 4051 Durbin-Watson stat 1.830017
Prob(F-statistic} 0.000000

Gl zigaill ADF jLid) : (2-2) ad) Jgaa

Null Hypothesis: ELG has a unit root

Exogenous: Constant

Lag Length: 12 {Automatic - based on SIC, maxiag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 1.580361 0.9994
Test critical values: 1% level -2.486064

5% level -2.885863

10%6 level -2.579818
*MacKinnon (1996) ocne-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ELG)
Method: Least Squares
Date: 04/22/17 Time: 16:56
Sample (adjusted): 2007M02 Z2016M12
Inchided aohservations:- 119 after adinstments
R-squared 0.951426 Mean dependent var 0.336812
Adjusted R-squared 0.845412 S.D. dependentvar 14 91669
S.E. ofregression 2.485159 Akaike info critericn 5445035
Sum squared resid 1275.365 Schwarz criterion 5771991
Log likelihood -209.9796 Hannan-Quinn criter. 5577802
F-statistic 158.2025 Durbin-Watson stat 1.942803
Prob(F-statistic) 0.000000

(7 )



Jo¥) zisaill ADF jLad) : (3-2) A& Jean

MNull Hypothesis: ELG has a unitroot
Exogenous: None
Lag Length: 12 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 5799772 1.0000
Test critical values: 1% level -2.584539
5% level -1.943540
10% level -1.614941
*MacKinnon (1996) ocne-sided p-values.
Augmented Dickey-Fuller Test Equaticon
Dependent Variable: D(ELG)
Method: Least Squares
Date: 04/22/17 Time: 17:12
Sample (adjusted): 2007M02 2016M12
Included observations: 119 after adjustmentis
R-squared 0.950341 Mean dependentvar 0.336812
Adjusted R-squared 0.944719 S.D. dependentvar 14 91669
S.E. ofregression 3.507200 Akaike info critericn 5450316
Sum squared resid 1303.848 Schwarz criterion 5753918
Log likelihood -311.2938 Hannan-Quinn criter. 5573599
Durbin-Watson stat 1.932723
( )|
7
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ELGSA {ladudl 4 )ul) c)lad) il gala

&Il zdgaill ADF jLd) :(1-3) a8) Jgaa

MNull Hypothesis: ELGSA has a unitroot

Exogenous: Constant, Linear Trend

Lag Length: O (Automatic - based on SIC, maxilag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.489699 0.0001
Test critical values: 1% level -4 029595
5% level -3.444487
10% level -3.147063
*MacKinnon (1996) ocne-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ELGSA)
Method: Least Squares
Date: 04/22/17 Time: 17:54
Sample (adjusted): 2006M02 2016M12
Included observations: 131 after adjustmentis
Variable Coefficient Std. Error t-Statistic Prob.
ELGSA(-1) -0.332163 0.060507 -5.489699 0.0000
e 11.63908 2179722 5.239709 0.0000
@TREND(Z2006M017) 0.183966 0.0233393 5.509126 0.0000
R-squared 0.193089 Mean dependentvar 0.418286
Adjusted R-squared 0.180481 S.D. dependentvar 3.527407
S.E. of regression 3.1893267 Akaike info criterion 5.182600
Sum squared resid 1305.210 Schwarz criterion 5.248445
Log likelihood -336.4602 Hannan-Quinn criter. 5.209356
F-statistic 15.231478 Durbin-Watson stat 1.860452
Prob(F-statistic) 0.000001
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AU z3gaill ADF jLid) :(2-3) ad; Jaa

MNull Hypothesis: ELGSA has a unitroot

Exogenous: Constant

Lag Length: 11 {(Automatic - based on SIC, maxilag=12)

t-Statistic Prob.*
Augmented Dickev-Fuller test statistic 1.952315 0.9998
Test critical values: 1% level -32.485586
5% level -2.885654
10% level -2.579708
*MacKinnon (18986) ocne-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ELGSA)
Method: Least Squares
Date: 04/22/17 Time: 17:59
Sample (adjusted): 2007M01 2016M12
Included observations: 120 after adjustmentis
R-squared 0.266449 Mean dependentvar 0.502559
Adjusted R-squared 0.295396 S.D. dependentvar 3.522904
S.E. ofregression 2.957150 Akaike infoc critericon 5.108333
Sum squared resid 935.6869 Schwarz criterion 5410311
Log likelihood -293.5000 Hannan-Quinn criter. 5.230968
F-siatistic 5157434 Durbin-Watson siat 1.975390
Prob(F-statistic) 0.000001

I3 g isalll ADF Jadl :(3-3) &, dsss

MNull Hypothesis: ELGSA has a unitroot

Exogenous: None
Lag Length: 11 (Automatic - based on

SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickevy-Fuller test statistic 6.880611 1.0000
Test critical values: 1% level -2.584375

5% level -1.943516

10% level -1.614956
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ELGSA)
Method: Least Squares
Date: 04/22/17 Time: 18:01
Sample (adjusted): 2007M01 2016M12
Included observations: 120 after adjustiments
R-squared 0.357916 Mean dependentvar 0.502559
Adjusted R-squared 0.292519 S.D. dependentvar 3.522904
S.E. of regression 2.963181 Akaike info criterion 5.105044
Sum squared resid 948 2880 Schwarz criterion 5.383793
Log likelihood -294 3026 Hannan-Quinn criter. 5.218245
Durbin-Watson stat 1.970055

( )|
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Sl zagaill PP Lo :(4-3) ady Joaa

MNull Hypothesis: ELGSA has a unitroot
Exogenous: Constant, Linear Trend

Bandwidth: @ (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.188916 0.0002
Test critical values: 1% level -4 029595
5% level -3.4444387
10% level -3.147063
*MacKinnon (1996) ocne-sided p-values.
Residual variance (no correction) 9.96323434
HAC corrected variance (Bartlett kernel) 7.289669
Phillips-Perron Test Equation
Dependent Variable: D(ELGSA)
Method: Least Squares
Date: 04/22/17 Time: 18:07
Sample (adjusted): 2006M02 2016M12
Included observations: 131 after adjustmentis
Variable Coefficient Std. Error t-Statistic Prob.
ELGSA(-1) -0.332163 0.060507 -5.489699 0.0000
(5 11.63908 2179722 5.339709 0.0000
@TREND(2006M017) 0.183966 0.033393 5509126 0.0000
R-squared 0.193089 Mean dependentvar 0.418286
Adjusted R-squared 0.180481 S.D. dependentvar 3.527407
S.E. of regression 3.193267 Akaike info criterion 5.182600
Sum squared resid 1305.210 Schwarz criterion 5.248445
Log likelihood -3236.4603 Hannan-Quinn criter. 5.209356
F-statistic 15.31478 Durbin-Watson stat 1.860452
Prob(F-statistic) 0.000001
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AU 735l PP L3a) :(5-3) ady Jgaa

MNull Hypothesis: ELGSA has a unitroot
Exogenous: Constant
Bandwidth: 26 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic 0.303793 0.9777
Test critical values: 1% level -3.480818
5% level -2.883579
10% level -2.578601
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 12.32590
HAC corrected variance (Bartlett kernel) 4004183
Phillips-Perron Test Equation
Dependent Variable: D(ELGSA)
Method: Least Squares
Date: 04/22/17 Time: 18:09
Sample (adjusted): 2006M02 2016M12
Included observations: 131 after adjustmentis
Variable Coefficient Std. Error t-Statistic Prob.
ELGSA(-1) -0.007062 0.014811 -0.476812 0.6343
C 0.915004 1.086641 0.842048 0.4013
R-squared 0.001759 Mean dependentvar 0.418286
Adjusted R-squared -0.005979 S.D. dependentvar 3.527407
S.E. ofregression 3.537936 Akaike info criterion 5.380114
Sum squared resid 1614.692 Schwarz criterion 5.424010
Log likelihood -350.3975 Hannan-Quinn criter. 5.397951
F-statistic 0.227349 Durbin-Watson stat 2.086445
Prob(F-statistic) 0.634303
( )|
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AU 735l PP L3a) :(6-3) ady Joaa

Null Hypothesis: ELGSA has a unit root
Exogenous: None

Bandwidth: 31 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic 3.069813 0.9995
Test critical values: 1% level -2.582734
5% level -1.943285
10% level -1.615099
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 12.39364
HAC corrected variance (Bartlett kernel) 2511515
Phillips-Perron Test Equation
Dependent Variable: D(ELGSA)
Method: Least Squares
Date: 04/22/17 Time: 18:11
Sample (adjusted): 2006M02 2016M12
Included observations: 131 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
ELGSA(-1) 0.004894 0.004209 1.162952 0.2470
R-squared -0.003728 Mean dependentvar 0.418286
Adjusted R-squared -0.003728 S.D. dependentvar 3.527407
S.E. ofregression 3.533975 Akaike info criterion 5.370328
Sum squared resid 1623.567 Schwarz criterion 5.392276
Log likelihood -350.7565 Hannan-Quinn criter. 5.379246
Durbin-Watson stat 2.100308
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SN 7 3gaill KPSS jLad) :(7-3) ad; Jsaa

Null Hypothesis: ELGSA is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 6 (Newey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.340018
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) 21.10232
HAC corrected variance (Bartlett kernel) 63.89985
KPSS Test Equation
Dependent Variable: ELGSA
Method: Least Squares
Date: 04/22/17 Time: 18:14
Sample: 2006M01 2016M12
Included observations: 132
Variable Coefficient Std. Error t-Statistic Prob.
@ 35.35587 0.801236 44 12665 0.0000
@TREND(2006M017) 0.538077 0.010574 50.88872 0.0000
R-squared 0.952200 Mean dependentvar 70.59988
Adjusted R-squared 0.951832 S.D. dependentvar 21.09124
S.E. of regression 4 628928 Akaike info criterion 5.917563
Sum squared resid 2785506 Schwarz criterion 5961242
Log likelihood -388.5592 Hannan-Quinn criter. 5935312
F-statistic 2589662 Durbin-Watson stat 0.581373
Prob(F-statistic) 0.000000
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AU 7350l KPSS jLid) :(8-3) ad; Jsaa

Null Hypothesis: ELGSA is stationary
Exogenous: Constant
Bandwidth: 9 (Newey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 1.397972
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) 441.4705
HAC corrected variance (Bartlett kernel) 4018.574
KPSS Test Equation
Dependent Variable: ELGSA
Method: Least Squares
Date: 04/22/17 Time: 18:15
Sample: 2006M01 2016M12
Included observations: 132
Variable Coefficient Std. Error t-Statistic Prob.
C 70.59988 1.835757 38.45818 0.0000
R-squared 0.000000 Mean dependentvar 70.59988
Adjusted R-squared 0.000000 S.D. dependentvar 21.09124
S.E. ofregression 21.09124 Akaike info criterion 8.943140
Sum squared resid 5827411 Schwarz criterion 8.964979
Log likelihood -589.2472 Hannan-Quinn criter. 8.952014

Durbin-Watson stat 0.028151
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N z3gaill ADF L) :(1-4) aby Jsaa

MNull Hypothesis: DELGSA has aunitr
Exogenous: Constant, Linear Trend
Lag Length: 10 (Automatic - based on

oot

SIC, maxilag=12)

t-Statistic Prob.*
Augmented Dickev-Fuller test statistic -8.635872 0.0000
Test critical values: 1% level -4 0326310
5% level -3.447699
10%: level -3.1489486
*MacKinnon (1996) cne-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DELGSA)
Method: Least Squares
Date: 04/22/17 Time: 17:31
Sample (adjusted): 2007M01 2016M12
Included observations: 120 after adjustments
R-squared 0712225 Mean dependentvar -0.01226
Adjusted R-squared 0.679951 S.D. dependent var 5.20400 °
S_ E. ofregression 2.944056 Akaike info critericon 5.09945 !
Sum squared resid 927.4187 Schwarz criterion 540143 1|
Log likelihood -292 9674 Hannan-Quinn criter. 522209 !
F-statistic 22 06815 Durbin-Watson stat 1.97656 !
Prob(F-siatistic) 0.000000 !
1

AN Zigaill ADF L3) :(2-4) aby Jgia

MNull Hypothesis: DELGSA has a unitroot

Exogenous: Constant

Lag Length: 10 (Automatic - based on SIC, maxilag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.214274 0.0000
Test critical values: 1% level -3.485586
5% level -2.885654
10% level -2.579708
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DELGSA)
Method: Least Squares
Date: 04/22/17 Time: 17:35
Sample (adjusted): 2007M01 2016M12
Included observations: 120 after adjustmentis
R-squared 0.6993217 Mean dependentvar -0.012262
Adjusted R-squared 0.668691 S.D. dependentvar 5.204004
S.E. of regression 2.995394 Akaike info criterion 5.126668
Sum squared resid 969.0179 Schwarz criterion 5405418
Log likelihood -295.6001 Hannan-Quinn criter. 5.2329870
F-statistic 2283470 Durbin-Watson stat 1.962998
Prob(F-statistic) 0.000000
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J¥) zisaill ADF Lia) :(3-4) ab) Jgaa

Null Hypothesis: DELGSA has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -12.062384 0.0000
Test critical values: 1% level -2.582872
5% level -1.943304
10% level -1.615087
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DELGSA)
Method: Least Squares
Date: 04/22/17 Time: 18:20
Sample (adjusted): 2006M03 2016M12
Included observations: 130 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
DELGSA(-1) -1.047315 0.086822 -12.06284 0.0000
R-squared 0530018 Mean dependentvar 0.056353
Adjusted R-squared 0530018 S.D. dependentvar 5.128374
S.E. ofregression 3.515768 Akaike info criterion 5.360055
Sum squared resid 1594 520 Schwarz criterion 5382113
Log likelihood -347.4036 Hannan-Quinn criter. 5.369018
Durbin-Watson stat 2.021633
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DELGSA ilulull zisall ARCH il JLid) :uwaldd) (galal

ARCH i jlaa) :(1-5) a8, Jgan

Heteroskedasticity Test: ARCH

F-statistic 0.295471 Prob. F(1,128) 0.5877
Obs*R-squared 0.299397 Prob. Chi-Square(1) 0.5843

Test Equation:

Dependent Variable: RESID"2

Method: Least Squares

Date: 04/22/17 Time: 23:30

Sample (adjusted): 2006M03 2016M12
Included observations: 130 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 8.793440 1.493811 5.886582 0.0000
RESID"2(-1) 0.047557 0.087490 0.543572 0.5877
R-squared 0.002303 Mean dependentvar 9.245069
Adjusted R-squared -0.005491 S.D. dependentvar 14.11579
S.E. of regression 14.15450 Akaike info criterion 8.153207
Sum squared resid 2564478 Schwarz criterion 8.197323
Log likelihood -527.9585 Hannan-Quinn criter. 8.171133
F-statistic 0.295471 Durbin-Watson stat 1.985728

Prob(F-statistic) 0.587681
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DELOSA ulull ARIMA igai i @ pualudl Ggalall

ARIMA(12,1,20) zisai i85 :(1-6) ad; Jgaa

Dependent Variable: DELOSA

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 04/19/17 Time: 01:30

Sample: 2006M02 2016M12

Included observations: 131

Convergence achieved after 33 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(12) 0.426247 0.084049 5.071433 0.0000
MA(17) -0.251576 0.083516 -3.012314 0.0031
MA(20) -0.406261 0.102444 -3.965693 0.0001
SIGMASQ 6.388198 0.816769 7.821307 0.0000
R-squared 0.315492 Mean dependentvar 0.276059
Adjusted R-squared 0.299322 S.D. dependentvar 3.066647
S.E. of regression 2566983 Akaike info criterion 43812155
Sum squared resid 836.8539 Schwarz criterion 4.8399947
Log likelihood -311.1961 Hannan-Quinn criter. 4847329
Durbin-Watson stat 2.079216
Inverted AR Roots .93 B81+.47i .81-47i A7-81i
A7+ 81i .00+.93i -.00-.93i -47-81i
- 47+ 81i -.81-47i -81+.47i -.93
Inverted MA Roots .98 92-32i .92+ .32i 75+.58i
75-58i 54+ 76i 54-76i .31-.88i
.31+.88i .02+ 96i .02-.96i -.29+.93i
-.29-93i -58+.79i -.58-79i -.79+.55i
-.79-55i -.90+.27i -.90-.27i -92
[ o)




DELMSA il.lull ARIMA 7 igad s :ulod) galal)

Dependent Variable: DELMSA
Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 04/19/17 Time: 01:49
Sample: 2006M02 2016M12
Included observations: 131

Convergence achieved after 438 iterations
Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(1) -0.644475 0.053770 -11.98585 0.0000
AR(5) -0.481635 0.059340 -8.116496 0.0000
AR(8) -0.287234 0.052726 -5.447672 0.0000
MA(2) -0.713577 0.090194 -7.911615 0.0000
MA(3) 0.263172 0.104305 2523102 0.0129
SIGMASQ 0.366363 0.042660 8.587927 0.0000
R-squared 0.689088 Mean dependentvar 0.035627
Adjusted R-squared 0.676651 S.D. dependentvar 1.089685
S.E. ofregression 0.619636 Akaike info criterion 1.962763
Sum squared resid 4799361 Schwarz criterion 2.094451
Log likelihood -122.5610 Hannan-Quinn criter. 2.016274
Durbin-Watson stat 1.843824
Inverted AR Roots 13-4 J3+.41i .28+ 68i .28-.68i
-.44-87i -44+ 87i -.89-11i -89+ 11i
Inverted MA Roots 49-15i A9+ 15j -99
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DELTSA 4lulull ARIMA zligal il :opalil) (galall

Dependent Variable: DELTSA
Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 04/22/17 Time: 23:49
Sample: 2006M02 2016M12
Included observations: 131

Convergence achieved after 38 iterations
Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(1) -0.622874 0.071565 -8.703618 0.0000
AR(2) -0.332675 0.070504 -4718534 0.0000
MA(23) 0.247453 0.124420 1.988859 0.0489
MA(33) -0.227208 0.100756  -2.255024 0.0259
SIGMASQ 1171317 0.127724 9.170665 0.0000
R-squared 0.403934 Mean dependentvar 0.107175
Adjusted R-squared 0.385011 S.D. dependentvar 1.407194
S.E. of regression 1.103539 Akaike info criterion 3.102069
Sum squared resid 153.4425 Schwarz criterion 3.211809
Log likelihood -198.1855 Hannan-Quinn criter. 3.146661
Durbin-Watson stat 2.077859
Inverted AR Roots -.31+.49i -.31-.49i
Inverted MA Roots 95-17i 95+ 17i .93 90+.37i
.90-.37i 78-52i 78+52i 70+.64i
.70-.64i 56-.79i 56+.79i .38+.87i
.38-.87i .24-91i 24+ 91i 05+.97i
.05-97i -.16-.95i -.16+.95i -.30-.88i
-.30+.88i -.47+.85i -47-85i -64-72i
-64+72i - 74+ 57i -74-57i -.84- 46i
-.84+ 46i -.94+ 27i -.94-27i -.94+ 07i
-.94-07i
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DELMSA s DELOSA Alulull zigail ARCH i Lid) :alil) galal

DELOSA 4lulul) zisail ARCH i jlid) :(1-9) ad) Jaa

Heteroskedasticity Test: ARCH

F-siatistic 2.008185 Prob. F(1,128) 0.1589
Obs*R-squared 2.008059 Prob. Chi-Square(1) 0.1565

Test Equation:

Dependent Variable: RESID"2

Method: Least Squares

Date: 04/28/17 Time: 23:50

Sample (adjusted): 2006M03 Z2016M12
Included observations: 130 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 5377091 0.980726 5.482768 0.0000
RESID"2(-1) 0.119220 0.084129 1.417105 0.1589
R-squared 0.015447 Mean dependentvar 6.144046
Adjusted R-squared 0.007755 S.D. dependentvar 9. 361519
S.E. ofregression 9.325150 Akaike info criterion 7.318572
Sum squared resid 11130.68 Schwarz criterion 7.362688
Log likelihood -473.7072 Hannan-Quinn criter. 7.336498
F-statistic 2.008185 Durbin-Watson siat 1.936121
Prob(F-statistic) 0.158882

DELMSA Lulull zsail ARCH i jLadl 1 (2-9) ab; Jgaa

Heteroskedasticity Test: ARCH

F-statistic 3.14E-06 Prob. F(1,128) 0.9986
Obs*R-squared 3.19E-06 Prob. Chi-Square(1) 0.9986

Test Equation:

Dependent Variable: RESID"2

Method: Least Squares

Date: 04/28/17 Time: 23:51

Sample (adjusted): 2006M03 2016M12
Included observations: 130 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 0.360845 0.063114 5717399 0.0000
RESID"2(-1) 0.000156 0.088154 0.001772 0.9986
R-squared 0.000000 Mean dependentvar 0.360902
Adjusted R-squared -0.007812 S.D. dependentvar 0.618099
S.E. of regression 0.620509 Akaike info criterion 1.898711
Sum squared resid 49 28396 Schwarz criterion 1.942827
Log likelihood -121.4162 Hannan-Quinn criter. 1.916636
F-statistic 3.14E-06 Durbin-Watson stat 1.996299
Prob(F-statistic) 0.998589
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Abstract :

The main objective of the present study is modelling the sales of electric power of The
Electricity and Gas Distribution Department of M’sila during the period extending from
January 2006 until December 2016 as well as modelling the sales of each sector separately
(Family sector, administrative sector, medium tension customers). To achieve this objective,
the study was divided into two parts. In the first part, we dealt with the theoretical analysis of
the forcasting models using time series through presenting the most important linear models,
the Box-Jenkins methodology, the nonlinear models and mentioning the most important
characteristics of each model. This was after dealing with basic concepts of forecasting, sales
forecasting and time series. The second part of the study was devoted to the inductive study to
determine the best forecasting models of electricity sales of the Department where the most
important modern statistical models used in forcasting were used. Namely: the autoregressive
model, the moving average model and autoregressive conditional heteroskedasticity model. In
this respect, we studied the stability of time series of sales through graphic representation and
stability tests mainly the ADF test. These tests proved that all series are unstable in level
except after removing the seasonal components through the use of seasonal coefficient and
removing the general trend coefficients through calculating first degree differences. Using
Eviews, the best model for each series was chosen; most notably the GARCH (1.1) models of
the DELTA series.
Keywords: sales forecast, electric power, department electricity and gas distribution
RIMA models, GARCH/ARCH models.




	1 الواجهة
	2 البسملة
	3 شكر وتقدير
	4 اهداء
	5 فاصل فهرس
	6 الفهرس
	7 فاصل جداول وأشكال وملاحق
	8 قائمة جداول اشكال وملاحق
	9 فاصل مقدمة
	9.9 مقدمة
	10 فاصل فصل أول
	10.10 الفصل الأول
	11 فاصل الفصل الثاني
	12 الفصل الثاني
	13 فاصل الخاتمة
	14 الخاتمة
	15 فاصل ملاحق
	16 الملاحق
	17 فاصل مراجع
	18 المراجع
	19 تم بحمد الله
	20 الملخص

