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Abstract:

the prediction of time series is one of the popular themes in the current period, especially in
statistical science . this study deals with the comparison of prediction methods to determine their
efficiency and the accuracy of their results. It concerns both time series method (Box- Jenkins
methodology) with all its stages and the artificial neural network (Perceptron). This study is based
on the back propagation neural network for several times for training and the selecting the lowest
value of error to get the best model of describing the data.

These methods have been applied on a real data base of electricity monthly sales measured by
(KWHh) for the period from 01/01/2006 to 31/12/2012. After comparing between these methods, we
conclude that the prediction method of Box-Jenkins is more flexible and efficient compared to the
neural networks.

Keywords: sales forecasting, time series, Box-Jenkhis methodology, Artificial Neural Network
Model.

Résumé:

La prévision des séries temporelles est actuellement une des sujets populaires, en particulier dans les
statistiques, Donc. cette étude porte sur la comparaison des méthodes de prévision pour déterminer
leurs efficacité et I’exactitudes de leurs résultats. qui sont la méthode des series temporelles (la
methodologie de Box-Jenkins) par toutes ses étapes et le modéle des réseaux de neurone Artificiel
(Perceptron). cette étude est basé sur le réseau neuronal de propagation de retour plusieurs fois pour
entrainer et selectionner la valeur la plus faible de l'erreur afin d’obtenir le meilleur modele
décrivant les données.

Ces methodes ont été appliquées sur une base de données réelle de ventes mensuelles d’électricité
mesurees par (KWh) dans la période du 01/01/2006 au 31/12/2012. Aprés I’arbitrage entre CcesS
méthodes, celle de Box-Jenkins pour prévoir est la plus souple et efficace par rapport aux réseaux de
neurones.

Mots-clés: prévision des ventes, séries temporelles, la méthodologie de Box-Jenkins, Modeéle de
Réseaux de Neurone Atrtificiel.
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W) o8 e by 1isy (ADF)

1=¢ "H,
1) |¢| ‘H,
R ﬂ.é-‘w\ d>)> Jté})j e a3 }};‘w\ dmys s8] s LY )Ja é.p Olas) ades J,S

s LS Schwarzy Akaike (gl pliscnl 356 Ladl Ll poi Eo EVIEWS oy

H-Q criter s Schwarz s Akaike Lz :(10—4) o8, Jgu3-!

5 4 3 2 1 0 L
32.48108 | 32.60919 | 32.60972 | 32.65613 | 32.65723 | 32.62379 | Akaike
32.72279 1 32.81914 | 32.78837 | 32.80394 | 32.77463 | 32.71121 | Schwarz
32.57758 | 32.69330 | 32.68135 | 32.71543 | 32.70437 | 32.65891 H-Q

criter

Eviews.7 wlrjz o Bl &Ll slie] oo 0 yaadd

z3sd sl Of manes Schwarz s Akaike J aes jaol dsby ol 25l O

1(0) 411 55 3501 52 ADF ey

(B)sed) wilalas iz 255 (MCO) sl wlap b iyl Jlanil

S g U Bk ) DF et delin] s Jybw BTSA alldldl g0 =1 0
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Lol Ay aladl oY1 ASTe 3smg wa (3)gdged) s —
AW Bp ) el sk talad) oY1 AST e fulas sl -

H,:b=0
H,:b=0
t QW) Jgd) & imzse ) [t [ > [t | tbpedl gaf 15 H a3
Al oLV 25 Jolan Ll (g (114 W3y Jousr!

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

t-Statistic

Avugmented Dickey-Fuller test statistic -5.071419
Test critical values: 196 level -3 072415
596 level -3.46564865
1096 level -3.158974

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

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

Method: Least Squares

Date: O6/07/15 Time: 2327

Sample (adjusted): 2006M02 2012M12
Included observations: 832 after adjustments

Variable Coeflicient Std. Error -Statistic Prob

BTSAC-1) -0.620836 0.102255 -5 0714719 0. 0000
L 8820861. 1595629. 5.528140 O0.0000
@ TREND((Z006M01) 94139.26 19904.19 4. 729620 0.0000

R-squared 0.315916 Mean dependent var 1039723
Adjusted R-squared o.298814 S.D. dependent var 3445940
S E. ofregression 2885522, Akaike info criterion 2262379
Sum squared resid S 66E+-14 Schwarz criterion 2271121
Log likelihood -1350.887 Hannan-Quinn criter. 22.65891
F-statistic 18.47232 Durbin-Watson stat 1.972715
Prob(F-statistic) 0. 000000
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(HO: A=0) dwo &t jla!

ila>Y 0¥ BTSA alldl 3 ol Jda ssmg aubp 25 odlel Joadl M= s
CUISH (905 dygins (Sytas L Tpp=3.46 Do) asla=Yl o dallll il 1S 15 =6.07 st
5% 4 1% we

Bapedl @5 Anhlll 2 Al b g (s dmgd gl Slbsll Wb AW oda

.SJZ" ~ ].‘.-9 alado ! g cag.,\g.)\; fL& oLﬁi Z\ASA Seg 3\3)]’.&.\ 4TS

U Y Al iy pok
BTSA, =Db, +C + &,
AW o) 3 mose pp LSTablall ol Bbes e fad Srall wla b ik,

(BTSA) w1 jpddt jlast ((12-4) o3y Jgusr!

Variable Coefficient Std. Error t-Statistic Prob.
C 14432997 674068.9 21.41175 0.0000
@TREND 145881.9 14024.35 10.40205 0.0000
R-squared 0.568881 Mean dependentvar 20487097
Adjusted R-squared 0.563623 S.D. dependentvar 4717907.
S.E. of regression 3116594. Akaike info criterion 32.76590
Sum squared resid 7.96E+14 Schwarz criterion 32.82378
Log likelihood -1374.168 Hannan-Quinn criter. 32.78917
F-statistic 108.2026 Durbin-Watson stat 1.222700
Prob(F-statistic) 0.000000
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rMull Hypothesis: BTSAT has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Fixxed)
t-Statistic FProb.™
Auvgmented Dickey-Fuller test statistic -5, 071419 0.0000
Test critical valueas: 1% lewvel -4 0F2415
596 lewel -3 . 454865
10%6 lewvel -2.158974
*MacKinnon (1996) one-sided p-values._
Aaugmented Dickey-Fuller Test Egquation
Dependent Variable: D(BTSAT)
Method: Least Sqguares
Date: 06/O7TMS Time: 23:29
Sample (adjusted): 2006M02 2012M12
Included obsensations: 83 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
BTSAT(-1) -D.620836 D_ 102255 -5 071419 (o nlalnlnl
L= -19497 3.3 s3239222.9 -0. 305016 0.7¥511
E2TREMND(Z005MOT) 3ISTFTO0.563 13219.99 D.27Vo0sa D.FaerFa
R-squared 0.215916 Mean dependent var ~419209.62
Adjusted R-squared D. 298814 S.D. dependent var 2445940.
S E. of regression 2885500 Akaike info criterion 32 62379
Sum squared resid E6.6G6E+-14 Schwarz criterion 3I2. 71121
Log likelinood - M13S5S0.887 Hamnmnan—Cuinmn criter. 2265891
F-statistic 18 47232 Durbin-Watson stat 1. 97F27F15
Prob{F-statistic) 0.000000
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oY) aSe Lo o BTSAT akelod) Of azp yais Lkl 03] Cawll o Lsime Caliz Y ol4Y)
ol
:(HO: A=0) deo @)l jlas| ®
o ailhl i@y ST 1,=6.071 sl aflasV Of Wy ool Jyadl I o
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Mull Hypothesis: BTSAT has a unit root
Exogenous: Constant
Lag Length: O (Fixed)
t-Statistic FProb.=
Augmented Dickey-Fuller test statistic -6. 107257 0.0000
Test critical values: 1% level -3.511262
5% level -2.896779
10%: level -2 585626
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BTSAT)
Method: Least Squares
Date: O6/07/M15 Time: 23:33
Sample (adjusted): 2006M02 2012M12
Included observations: 83 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
BTSAT(-1) -0.620914 0.101668 -6. 107257 0.0000
- -45010.07 214909.9 =0.142930 0.8867
R-squared 0.315292 Mean dependent var -41909.62
Adjusted R-sqguared 0.306839 S D. dependent var 3445940.
S E. ofregression 2868962. Akaike info criterion 32.60060
Sum squared resid 6.67TE+14 Schwarz criterion 232.65889
Log likelihood -1350.925 Hannan-Quinn criter. 32.62402
F-statistic 37.29858 Durbin-Watson stat 1. 970775
Prob(F-statistic) 0.000000
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Probabilité -4 Jl=Y) a3 055 Ciall o Lgme il ¥ C ol Julell o)
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o2 ansy (oA Je 190, 5%, 1090 dsme o) (Seiee dis ey 1p=3.51, 2.89, 2.58
BTSAT delodl & @31 jdr 35009 pie an Mag Ho 22,41
2h Gl el e b il Y gl 230l 3 culdl bl 05713 (DIF aongin (g
db s Wby aaes BTSAT ahldl Jois b 2317 Ly oo Ll 0S5 cgrin 93 398 L
(1) 35 s
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Null Hypothesis: BTSAT has a unitroot
Exogenous: None
Lag Length: O (Fixed)
t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -6.143842 0.0000
Test critical values: 1% level -2.593121

5% level -1.944762

10% level -1.614204
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BTSAT)
Method: Least Squares
Date: 06/07/15 Time: 23:36
Sample (adjusted): 2006M02 2012M12
Included observations: 83 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
BTSAT(-1) -0.620890 0.101059 -6.143842 0.000Q4

R-squared 0.315119 Mean dependentvar -41909.64
Adjusted R-squared 0.315119 S.D. dependentvar 3445940
S.E. of regression 2851774. Akaike info criterion 32.57674
Sum squared resid 6.67E+14 Schwarz criterion 32.6059(
Log likelihood -1350.935 Hannan-Quinn criter. 32.58844
Durbin-Watson stat 1.970325
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aalbl) a3l ST ty=6.143 DF jLasY sl aila>Y) O 'l o Jgadl I s

e 1%, 5%, 1096 asall (syien ks 1hsy p=2.59, 1.94, 1.61 dyadl iflanyl

BTSAT dkdl & (e3lT jdor 3509 pie sn Mg Ho 22 dl) 235 4iag el

Al e Al a ) ain) 323 Jady alan Lad () 2350l 3 L] Lo o) el uS3 L Ly

:BTSAT ildt Js ADF jlzs| @

AR psd L P Q\ﬂ:-u\ (S ghams LA oo Y odkel @ 4aeldl) C.SL«.;.S\ R J':;j

b 28 BT w2l P g 050 ol bl il sl ol e sl 23501

.Schwarz Akaike

W Jeadt 3 BTSAT allldy Je ADF jlsl s asids S

BTSATaL ADF Lzl wils :(16-4) o3y Jgud!

BTSAT il ADF jLs5|
0 = (AIC :J dd J31) Ol ps-l sus
Prgt_)lo r 2al Pr(ol_tl)o.b t(z:)al ty1 c;::j T t:,)l) cal ADE
- - - - 1.944762 | 6.143842 | (4) z3sd
0.1429 | 0.8867 - - 2.896779 | 6.107257 | (5) 35
0.7611 | 0.3050 | 0.7878 | 0.2700 | 3.464865 | 6.071419 | (6) z3s-di
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J2bs des prob = 0.1429 > 0.05 0¥ Hp:C=0 204 L& @ sl 230l JU 0 -
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¥ BTSAT alLdi of 3 DF jlzl S0 0 obdry Lo il ADF Ly i) ods 0]
BTSAT il O}Q 4y c(DS) g\}ﬁl& jf c(TS) L"QJ.g.,\; oL 65& '}1) (S99 RS 6\5— L_E}X;

:BTSAT st iluddi e Philips-Perron Lz e

, 1. & : i |11
s;i==S ¢ +2>|1-———|-Yee,,
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gy !y
.1" - £ we . - 5
FaI) el L)

BTSATUL 09 ok jll gils ((17-4) (3y Jgudr!

sumgll ylr de (gg:f BTSAT bt : Hy i )
4 =(Trancature de Newey- West) <!yl sue

Mackinnon Jous dx 3 iedll | .pp dlaal I AT
%10 %5 %1 r

1.614204 |1.944762 |2.593121 | 6.069323 (1) g3ged
2.585626 |2.896779 |3.511262 | 6.029133 (2) z3sed
3.158974 |3.464865 |4.072415 | 5.985883 (3) z3sed!

Eviews ol Bl Vb s cly : yheh!

(43 apladl sl sus 1n) gy Gusked) odall 2 ad) dny oMl Jadd M5 e
ool o wilbll 2 iy ST PP aslas))) BTSAT bkl (3 sodmy Jdor 9y 03 b5 Wi
(prob<0.05 &lisy) 1%- 5%~ 10% b s w1 4
:BTSAT il Js KPSS ji:5) o
iflax| o Bl cablod) dylna) )8 @) pddd) B jlasl 4] KPSS jlest S e Oug

Multiplicateur de Lagrange (LM) 1Y Caclias
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m Q\ﬂ.a-u\ sde ot Qﬁj Womy pmakd Jlas| aa b iy Aal J:—‘Y\ Jesk)) pldl 2812
t kS
m=5(n)0'25=5(84)0'25 »15

bl Jaddl (3 dasids Lede famidll mtad)

BTSATiLLA KPSS L il :(18-4) 43y Jsus

5 ftue BTSAT dlulull tHg dvee )

15 = (Trancature de Newey- West) < psid1 sus

5 als Kwiatkowski Jsud ix 31 desd) i
JA LM 4xibasl| KPSS JLaa)
%10 %5 %1

Ho Js¢| 0.347000| 0.463000 | 0.739000 0.143729 (2) 35

Ho Jss| 0.119000| 0.146000 ] 0.216000 0.143729 (3) 39

EViews by eVl st ol @ jaabl

KPSS ) aglas] O (&dWly gW) cprdsadl o IS 3 01 codlel Jaadt IS e Ll
i) )& L*éﬂ (‘J‘*S\ iwop ot Uagt Lo gng cS%j 1% Lgms Olstus L i b m;j\ o J;T
BTSAT L

a0, o KPSS, Phillips et Perron, ADF, DF :asta~Y) &losV s e tdoe
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195




RIS - SR I

oSy oSy hngin gl ka5 A-2-4
identification z3sd! e Sl il . 1-4-2-4

S e o (BTSAT)sa bl o 5o 5 @b o S
gl LUV Jles I e (P.0) Al s gk (BTSATY) akl.dl Correlogramme
AU 2 iz e ) (les pics) steed) sualig sy 2K S5l Calesd 2y
RECAL

(BTSATt) «.L.d Correlogramme i :(4—4) ody JSCJ1

r'ICILIHE!a CIESE!NEIEIUFISZ 54—

Autocorrelation FPartial Carrelation AC PAC Q-Stat  Prob

—
=
1]

— 0379 0379 12504 0.000
0138 -0.0068 14192 0.001
0.045 -0.006 14373 0.002
-0.136 -0175 16.040 0.003
-0.065 0054 16424 0006
-0.269 -0.291 231038 0.001
-0.355 -0.189 34921 0.000
0276 -0.121 4276 0.000
0.03¥ 0.288 42308 0.000
! 10 0126 -0.012 438483 0.000
! 11 0157 0.084 46293 0.000
! 12 0240 0.084 52057 0.000
! 13 01329 -0.0171 54035 0.000
! 14 0152 -0.079 56413 0.000
! 15 0111 0.05%4 57.704 0.000
! 16 -0.080 -0.062 583871 0.000
! 17 -0.159 -0.015 61.107  0.000
! 18 -0.1325 0.039 63.090 0.000
[ 19 -0.088 0103 63943 0.000
1
1
1
1
1
1
1
1
1

=]

Om=~ @M wWh =2

1
il
il
—
ml
ml
ull

1

/1

=]

20 -0.050 -0.018 G64.222 0.000
21 -0.023 -0.047 64347 0.000

22 -0.025 -0.048 64490 0.000
23 -0.015 -0.086 64518 0.000
24 0.026 -0.096 GB64.676 0.000
25 0.0V4 0080 65347 0.000
26 0.029 00232 65453 0.000
27y -0.010 -0.0132 65464 0.000
28 0.010 0.044 B65473 0.000

il

EViews7 gzl o2 : el
Ll Correlogramme o oo &JW1 JLd) sasles Sy AR gl U el p ™

MT J:f%!\ C)\J,:-u\ <™ p=1, p=6, p=9 - (BTSATt)
Ll Correlogrammedsis e 2l Jld) saatin (Sog MA S0ll Low gl 2l

Al SN el s ) q=1, p=6, p=7, p=8 ¢~ (BTSAT))
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P=159=1 e ARMA Ll 735l 2L p,Q°
Estimation g3sed! pids iy 2-4-2-4
(BTSAT)) alododd ailisell m3ledl dlas piin ool

AR(1), AR(6), AR(7), MA(L), MA(6), MA(7), MA(Q), ARMA(L1),
ARMA(1,6), ARMA(6,1), ARMA(6,6), ARMA(L,7), ARMA(L,8), ARMA(6,7),

ik, ¢sy ARMA(6,8), ARMA(9,1) , ARMA(9,6), ARMA(9,7), ARMA(9,8)
EVIEWS by wlaza¥l 23y | s e Wad & (MCO) sl la

(Ssgie b Vs dlas Y1 aa Wl e bl gl 23l Ll pedl pddl il pag
Student s

8all aleld student Lz Z e W S

(1.96) Zajj.\;s il O) g aallel) 0,8l ds5 :(t-stat)

3l Z3bed) last wils ((19-4) o3y Jgud

A t-tsat Tiged)

Jyeds 3.751370 AR(1)

Jgrde 3.521472| AR(1)| ARMA(1,S8)
7.302036 | MA(S)

Jgede 2.168909 | AR(6) ARMA(6,1)
5.441809 | MA(1)

Jgede 5.456650 | AR(6)| ARMA(6,6)
2.911374 | MA(6)

CEviews. 7wty olr2 e B3l 2 Ul sl e el

(12) sl }]ajl
(13) sl il =2
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pigedl jlaly el e 3-4-2-4
:ad Z3gedl et —

I ulall feanad gyl dllld) e diEs dday e sl Zagad) HLas Y
Dl b a8 sl 2351 5L (Alikaike Information Criteion) ( AIC) jles -
b 23 jaol 235 A5l (Bayesien Information Criteion) schwartz ( BIC) L~ -
Ll
@ s B3 bk W e OV sl oles ST 23sadl last o R® sl Labas —
o
Sl a2 (2 e a3 DW 2 ad 065 ) 239l Il et DW 0gudly caygs Ll -
ol SBLAY A e g Y ey Slodl e paest aol L) 230l ds Zn:ei2

i=1

oo sl bl ST AL el sds e dases eda Lxwlys (3 JY1 3l e

1 2 e el sl Y1 2l

SC AIC DW H.Q R | gasedl il
32.618 32.589 1.992 32.601 | 0.141 MA(1)
32.433 32.375 2.110 32398 | 0318 | ARMA(L8)
32.427 32.366 2171 32391 | 0232 | ARMA(6,1)
32.423 32.363 1.366 32492 | 0234 | ARMA(b,6)

Eviews.7 zaby olr2 n Bl 2 L) slie] o 2yl
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K2 e 2350l G o ARMA(B,6) 350! i 8,ill 3Ll e jolall ods bz

(BTSAT )t =-0.644808, , +0.48055%, , LW

ARMA (6,6) sl zosad) :(21-4) o3y Jaib

Method: Least Squares

Cependent Variable: BTSAT

Crate: OB/07ME5 Time: 23:42
Sample (adjusted): Z006MO7T Z2012M12
Included observations: 78 after adjustments
Convergence achieved after 9 iterations
WM& Backcast 2006M01 2006MO0E6

Variable Coeflicient Std. Error t-Statistic Frob.
AR(G) -0.644808 0118169 -5.456650 0.0000
MALS ) 0. 430555 0. 155061 2911374 O.0047F
R-squared 0234255 Mean dependent var -3323609.8
Adjusted R-squared 0.224179 S.D. dependent var 2892270,
S.E. ofregression 254T532. Akaike info criterion 32 36445
Sum squared resid 4 93E+14 Schwarz criterion 22.42488
Log likelinood -1260. 214 Hannan-Quinn criter. 32 38865
Durbin-Watson stat 1.286288
Inverted AR Roots B0+ 456i B0-.45i 00+93i - 00-.93i
- 80-.45i - 80+ 45i
Inverted MA Roots T T+ 44| T A 00-.289i - 00+ 39
- F T+ 44i - Fr-44i

Eviews.7 zsby; o2 yaall

LUV Oly sl JVs e Ly byl Lagsas SUE il ades By O o ST Sy

Sl G BV 0L (54 3y UKl

L Sell 31l

Date: 06/07/15 Time: 23:54

Sample: 2006M07 2012M12

Included observations: 73

Q-statistic probabilities adjusted for 2 ARMA term(s)

Autocorrelation Partial Correlation AC PAC Q-Stat  Prob

! 1 1 ' 1 0.045 0.045 0.1620
' ! ! ' 2 0.184 0.182 29425
! ' ' ' 3 0.114 0.103 4.0229 0.045
! ' ! ' 4 0.025 -0.015 4.0744 0.130
' ' 1 ' 5 0.054 0.015 43247 0.228
' ! 1 ' 6 0.002 -0.014 43250 0.364
' ! ! ' 7 0.056 0.045 45992 0.467
! 1 1 ' 8 -0.020 -0.029 46366 0.591
' ! ! ' 9 -0.040 -0.058 4.7817 0.687
! ' ! ' 10 -0.037 -0.039 4.9069 0.767
' ' 1 ' 11 -0.039 -0.015 5.0469 0.830
' ' 1 ' 12 0.120 0.150 6.4051 0.780
' ! ! ' 13 -0.006 0.010 6.4082 0.845
! ' 1 J 14 0.013 -0.031 6.4254 0.893
' ' ! ' 15 -0.011 -0.039 6.4369 0.929
' ' 1 ' 16 0.087 0.103 7.2006 0.927
' 1 1 ' 17 0.092 0.104 8.0714 0.921
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FRatio to Moving Average

Criginal Series: BT

Adjusted Series: BTSA

Scaling Factors:
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2 1132067
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4 0.2890913

5 0.954419
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I 0.891669

5 1.164449

a 1128373

10 1.187385

11 1.078300

12 0800734

BTSA (LSl (03) gl
Mois/ans 2006 2007 2008 2009 2010 2011 2012
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avril 21896758 | 18595212 | 18595212 | 17804637 | 19142869 | 21700740 | 27423871
mai 20378792 | 17339955 | 17339955 | 18491208 | 19379878 | 24453348 | 25068608
juin 20544333 | 17978756 | 17978756 | 19470568 | 22213817 | 20309511 | 22529301
juillet 5707308 | 18882961 | 18882961 | 23729897 | 23188672 | 27499744 | 30745019
aout 10982174 | 16131511 | 16131511 | 23003567 | 21967548 | 27046427 | 32820489
september | 11895338 | 15999939 | 15999939 | 22772550 | 22397131 | 23738372 | 28116347
octobre 14588478 | 15132655| 15132655| 19227033 | 22559512 | 26728200 | 33823737
novembre | 14443278 | 15655650 | 15655650 | 19700711 | 22672580 | 25411081 | 29055976
décember 7207694 | 20361935| 20361935| 23030635| 21648077 | 23121727 | 26955719
b B Sildane 0 BY) ;oL KWh :3u41
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BTSA 4.l correlogramme s~ :(04) gl

Date: 06/07M15S 'I:irne: 27120
Sample: 2006M01 2012M12
Included observations: 84

Autocorralation Fartial Correlation A PAaC CQ-Stat Prob
LI — LI — 1 0.724 0.724 45577 0.000
LI — LI = 2 0590 0139 76.251 0.000
LI [ 2 0520 0110 10034 0.000
LI — 1 i 4 0438 0,002 117.67F 0000
LI e | LI o ] 5 0444 01632 135.66 0.000
LI | Ll 6 0337 -0.148 146.20 0.000
LI | g o ¥ 0258 -0.037 15246 0.000
LI LI w 8 0258 0086 158281 0.000
LI — | LI i | 9 0354 0.303 170.85 0,000
[ e | 1 1 10 0.279 0,024 1824.286 0,000
LI i | ! ! 11 0.374 0.045 198.72 0.000
LI i | i i 12 0.369 0027 21241 0.000
LI i | i i 12 0.313 =0.085 22235 0,000
LI o | [ [ 14 0.205 -0.064 231.92 0.000
LI i | 1 1 15 0.282 0.008 24028 0.000
LI = 1 i 16 0.188 -0.091 244.04 0.000
[ = 1 i 17 0127 -0.038 24579 0.000
LI = i I 18 0.111 D.03¥ 247F7.13 0,000
[ = ] ] 1 19 0120 0.085 249,01 0. 000
LI = 1 i 20 0,122 -0.074 25068 0.000
LI = i i 21 0112 -0.024 25213 0.000

0 #W 55 #3501 :(05) el

MHull Hypothesis: BTSA has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Fixed)
t-Statistic FProb.*
Augmentied Dickey-Fuller test statistic -6.0F1419 00000
Test critical values: 1% lavel -4 072415
5% level -3 454865
10% level -3.158974
*Mackinnon (19296) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Ciependent Variable: D(BTSA)
Method: Least Squares
Date: 06/M7FMS5 Time: 21:20
Sample (adjusted): 2006M0O2Z2 Z2012ZM12
Included cbservations: 82 after adjustments
Wariable Coefficient =Std. Error t-Statistic FProkb.
BTSA-1) -0.6208365 0. 102255 -5.071419 00000
- 8820861, 15956529, 5.5828140 00000
@ TREMND{Z006M0O1) 94139265 19904 19 4. F29620 00000
R-squared 0.315916 Mean dependent var 1039723
Adjusted R-squared 0298814 S 0. dependent var 3445940
S E. ofregression FE855ZF2. Akaike info criterion 32 62379
Sum squared resid 6. 66E+14 Schwarz criterion 32 TF1121
Log likelinood -1350.887 Hanmnnan-Quinn criter. 32 658391
F-statistic 18 47232 Drurbin-VWatson stat 1972715
Prob(F-statistic) 0000000
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BTSAT icet iluded) :(06) gl

Mois/ans 2006 2007 2008 2009 2010 2011 2012
janvier 3893023. 438373.2 |1090798. |-1957821. |-2025852. |-1935142. |-2905185.
février -263879.3 | 3171158. |-701324.9 |-1851254. |-3123589. |-1707392. |-2205888.
mars 4622187. 6346853. |297133.5 |-1630374. |-3628107. |-4753193. |-3526783.
avril 7026116. 1973986. |-606478.0 |-2317754. |-2730105. |-1922816. |2049732.
mai 5362268. 572847.8 |552756.0 |-1777065. |-2638978. |683909.4 |-451413.0
juin 5381926. 1065767. |2566543. |-943586.5 [49079.35 |-3605809. |-3136602.
juillet -9600980. | 1824090. |109867.8 |3169860. |878052.8 |3438541. |4933234.
aout -4471996. |-1073242. |-1179738. |2297649. |-488953.9 |2839343. |6862822.
september | -3704714. [-1350696. |594298.6 |1920749. |-205252.3 |-614593.8 |2012798.
octobre -1161056. |-2363862. |-845643.1 |-1770650. |-188753.4 |2229352. |7574306.
novembre |-1448538. |-1986749. |-627440.2 |-1442853. |-221567.6 | 766350.9 |2660663.
décember |-8830004. |2573654. |2998784. |1741189. |-1391952. |-1668885. |414524.4
BTSAT il correlogram (07) !
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table de distribution des: t_ et t;, :(08) s\

Tables de la distribution des 1. et ¢

Muodele ;] \""JLIL |\“

Constanic Constunie Tendance
. e ———————— —
5 1) | ¢ S I S {) &
$ - ' ' ‘
X 322 N4 217 TR | 2% 1 5 { 8
' ' -
)5 1 19 ) €3 2 ¢ 4 (% ) 9 39 . .
. ——
SN '\ IS8 £ | I'\ \ ' s N ) S N N ¥ 3N
— + | 1} »
xc | 308 [282( 216 | 371 [ 308 272|396 | 278 | 238

St gl it Syl Jodor :(09) gl

(a) Dickey-Fuller tables

Table 51. Empirical cumulative distribution for the test statistic £, lor the case with no shilt or
deterministic trend incorporated into the model. Reproduced with permission from Fuller {1996).

AR model, null probability of a smaller value
hypothesis, p=10

sample siae, n 0.01 (.06 0.05 0.10 (.50 090 09 098 099

25 =265 =226 =195 =160 =047 0852 13 L70 215
al) =262 =125 =105 =161 =040 081 13 166 208
100 =260 =224 =195 =161 =050 090 120 164 204
250 =258 =124 =105 =162 =050 080 128 163 202
a0 =258 =223 =195 =162 =050 080 128 162 201
inhnity =258 =123 =105 =162 =051 080 L28 162 201
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Oog ek | il 1(10) Goell

:3

Cb}o.\s\ jgw °

rHull Hypothesis: BT=SAT hhas a unit root

Exogenous: ConsSstant, Linear Trend

Bandwidith: 4 (IUsed-specified) using Bartlett kermal

SAdj. —-Stat FProb. ™

Fhillip=s-Perrton te=st statistic —5.0855258= Lo v e |
Test critical valuaes: 125 laewel —2 OFZ2A15
S5%0 laewel — 2. 454255
MTOES lewel —2. 152974

*fMackimnmon (1226 one-sided p—values.

FResidual varianmnce (no correcticomn )

Haea corrected variance (Bartlett Kkermeal )

Fhillips-Paerron Test Egquation
Chependant Wariable: DIBTSAT)y
Method: Least Sguares

Crate: OZ2/1901 6 Tirme: 0014

SZample (adusted): Z2005MOZE 2012MM12

Imncluded cbhsaervations: 832

after adjustmeaents

Wariable

Cosficient

BTSAT—1)
L

e TRERC 200501

0. 52083326
— 19497 = 4
IS TFT0 551

=itd. Error I—-Statistic Froo.

O 102255 -5 . 071419 OO0
S3az=20 9 0. 305015 O FS11
13219 .99 O 270087 O Fa7s

FR-=guared
Adjusted R-sguared

O 21591
0. Za3s 14

Mean dependent wvar —A 19O S

Z2EaeS522.
.65 E+14%
—1Z2S0.887F
18 . 47222
O O00000

S.E. ofregression
Sum squared resid
Log likelihood
F-=tatistic
Frobi{F-statistic)

S. . dependant war
Akaike info criterion
Schwarz criterion
Hanmman—uinnm criter.
Crurbin—WWWatson =tat

2

2445920,

=2.623T7T9
2271121
265891
1972715

G}}«;’\ ng °

FHull Hypothe=sis: BTSAT has a unit root

Exogenous: Constant

Bandwidth: 4 (Used-specified) using Bartlett kermal

SAdj. —-Stat

Frob. =

FPhillips-Ferron test statistic

-5 029133

O OooD

Test critical values: 1= lewel
S5%0 lewel
10%h lewel

2. 511252
—-=2 895779
-2 53555206

*MackKlinnon (129G one-sided povalues .

FResidual variance (no correction )

HAaT corrected variance (Bartlett kermel )

=S 0=ZE+12
F.ASE+12

Fhillip=-Ferran Test Egquatiaon
Drependaent Wariable: D(BTSATDY
Method: Least Sguares

Drate: OZM 916 Time: 0012

Sample (adjusted): Z200&6MOZ2 2012M12

Imncluded observation=: 832 after adjustrmaent=s

Wariable Coefficient =td. Error t—-Statistic Frob.
BTSAaT-1)y - 520914 O 101568 -G . 107257 (el R R R
s —A 5010 5 214909 9 - 14293 O.88557

O 15292
0. 206229
2853962
5. 57E+14
1250 925
ST . 29559
O 000000

R-=guared
Adjusted R-sqguared
= E. ofregres=sion
Sum =sqguared resid
Log likelihood

F-statistic
ProBbiF-statistic)

PMean dependent var
S. . dependant var
Akaike info criterion
Schwwarz criteriaon
Hamnman—uainn criter.
Crurkin-Watson stat

—4 1209 G4
2445940
=2 50050
I 65559
22 62402
1. 270775
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1 CS}«&‘\J,}.@' °

rHull Hypothe=sis: BTSAT has a unit mnoot
Exogenous: RMomne

Bandwidth: 4 (U=sed-specified) using Bartlett kermal

sAdj. -=tat

FProb.=

FPhillips—-FPaerraon test statistic —G.O0GO93=3

0. 0000

-2Z2.5932121
-1 . 2944752
-1 .61 4204

Te=st critical values: 1%50 lewel
5%0 laewel
A0 %s lewel

*MackKinnon (122925 one-sided p—values.

Residual wvariance (no correctionmn )
Heos corrected variance (Bartlett kermal)

S O0Z2E+12
F.ASE+1Z2

FPhillips-Pearron Test Equation

Depaendaent Wariable: D(BTSaST)

fMethod: Least Squares

Crate: O2/19016 Time: 0015

Sample (adjusted): 2005MOZ2 201212
Included cobhbservations: 832 after adjustment=

Wariable Coaefficient Std. Error t—-Statistic

Frok.

BTSAT-1) -0 520320 o 107059 -G 142542

o000

O.Z215119 Mean dependent var

o215 112

R-squared

Adjusted R-sguared
S E. ofregres=sion
Sum sqgquared resid
Log likelinood

28517 74,
5. 67E+14
-1Z250.935

S0 dependent wvar
Akaike info criterion
S chwar=z criterion
Hanmnman—uainm criter.

Currin—wWwatson stat q1.9703225

—412909 54
2445940,
22 5TFETG
22 60590
22 522845

KPSS jlast gt :(11) ol

-3 G}}«;’\ ng °

Full Hypothesis: BT SAT is statiomnary
Exogenous: Constamnt, Limear Trend
Bandwidih: 15 (LUsed-spaecified) using Bartlett kermal

L hA—=Stat.

Fowwiatkow=skKi-Phillips-Schmidi—=hin test =statistic O 143 7F=9
Asvwrmptotic critical values~: 10 lewel O 215000
5% lewel O M35 000
1O0O%E laewel O 1192000

“Fowwiatkow s Ki-Fhilliljps-=Schmiidi-=Shin (19222, Table 13

Residuaal variamnce (no correcticm}
Haew™ corrected warianmnc= (Bartlett kerm=1)

<00

ASE-1Z2
SATE-—1Z=

HFKP== Te=st Eguation

Crependaent Wariable: BT ST

rMethod: Least Sguares

Crate: OZ2/194015 Tirme: o019

Sample (adusted): 2005MO1 201212
INncluded cobrsaervations: 84 after adjustrments

e T RERCCZ200ER077 3

Wariabhle Cosfficient =td. Error —Statistic Frob.
Lo =S .93E-O0OG SFAO5=E.9 1. Z22E-11 A DD
4 S9E-O0O= M2O=2 =25 2. =Z24E-12 OO0

Fdean dependent var
= dependent var
Akaike intTo criterion
Schwar= critericn
Hamnman—{uinnm criter.

[ i o R R e R ]
- o1=2195
Z211ScS94.
.S E+-"1
- 1=74 165
A 222700

R-=guared
Adjusted R-=guared
S.E. of regression
Surm sqguared resid
Log likelihhood
Curbin-YWwatsomn =tat
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2 C5}¢.J\Jg.£if °

HNull Hypothesis: BT S=SAT i=s stationanry
Exogenous: Constanmt
Bandwidth: 15 (Usaed-Sspecified)l using Bartlett kesrmel

L FrI—=tat.

Fwwiatkow s kKi-—-Phillilps—-Schmidit—Shin test statistic

A= TF=9

Acsywrmptotic critical values=: 1 %6 lewel
S0 lewel
MO =D lewel

SFEoood
G =000
ST OO0

oooo

=pklwwiatkowskKi—Phillips—-—Schmmidi-—Shim (1992, Takbkle 13

Residuaal wvariamnce (no correctiomn
Has cormrected wvarianmnce (Bartlett k=ermel )y

EEE-12
ATE+-1Z=

<0

HKPFP== Te=s=t Eguaticon

Dependent Wariable: BT =SST

Method: Least Sguares

Crate: O201901 5 Tirme: OO 12

Sample (adjustedl: 200608101 2012012
Imncluded observations: 24 after adjustmeaent=s

Wariable Coefficient Std. Error T—Statistic

Frob.

L 1. O09E-0% IZITOaI S . Z2Z2ZE-11

S sl

Mean dependaent var
=S dependsnt var
Akaike info criterion
=Schwar= criteriaonmn
Hanmnmnanmn—CCuinnm criter.

(o R R o R R N
L e R e R e ]
= = G S e
T . asE+-—1%
- 13 FA 152
. =222 700

R-—=guar=ed
Adijusted R-sguared
S E. ofregression
Surm sguared resid
oo likslibhood
Durin—wWwatson =tat

1. 09E-05
SO F 52,
SIZ. TaAZ09
2 FTF10=
=2 TFTE3IT2

(BTSAT,) abdedd ksl 50l flas pais 1(12) ol

MA(6), MA(7), MA(9),
ARMA(1,7),
ARMA(9,6),

AR(1), AR(6), AR(7),
ARMA(1,6), ARMA(6,1),
ARMA(6,7), ARMA(6,8),

MA(1),
ARMA(6,6),
ARMA@,1) |

ARMA(1,1),
ARMA(1,8),
ARMA(9,7),
ARMA(9,8)

Cependent WVariable: BTSAT

Method: Least Squares

Date: 06/07M5 Time: 23:07

Sample (adjusted): Z006M02 2012M12
Included observations: 832 after adjustments
Convergence achieved after 2 iterations

Variable Coeflicient Std. Error t-Statistic Prok.

ARC1) 0.279110 0101059 37851370 0.0003
R-s=quared 0146281 Mean dependeant var -45902.99
Adjusted R-squared 0.146281 S.0D. dependent var 2086439,
S.E. ofregression 2851774,  Akaike info criterion 3257676
Sum squared resid 6.67E+14 Schwarz criterion 22 60590
Log likelinood -13250.935 Hanmnan-Ciuinn criter. 23258846
Curbin-Watson stat 1.970325
Inverted AR Roots .28
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Cependent Variable: BTSAT

Method: Least Squares

Crate: 0607ME Time: 23:20

Sample (adjusted): 20068M07 2012M12
Included observations: ¥8 after adjustments
Convergence achieved after 3 iterations

Variable Coefficient =td. Error t-Statistic Frob.

ARCE) -0.325983 0107407 -3.035011 0.0033
R-squared 0.094308 Mean dependentvar -333609.8
Adjusted R-squared 0.094308 S.D. dependentwvar 2892270.
S.E. of regression 2781751, Akaike info criterion 3250611
Sum squared resid 5.83E+14 Schwarz criterion 32853633
Log likelinood -1266.738 Hannan-Ciuinn criter. 3251821
Curbin-YWatson stat 1.312901
Inverted AR Roots TF2-41i0 T2+41i 00+.83i0 - 00-83i

- T2-41i -T2+ 41i

Dependent Variable: BTSAT

Method: Least Squares

Date: 06/07/15 Time: 23:20

Sample (adjusted). 2006M10 2012M12
Included observations: 75 after adjustments
Convergence achieved after 2 iterations

Variable Coefficient Std. Error t-Statistic Prob.

AR(9) 0.045922 0.105167 0.436655 0.6636

R-squared 0.000852 Mean dependentvar -109918.4
Adjusted R-squared 0.000852 S.D. dependentvar 2666091.
S.E. ofregression 2664955, Akaike info criterion 32.44252
Sum squared resid 5.26E+14 Schwarz criterion 3247342
Log likelihood -1215.594 Hannan-Quinn criter. 32.45485
Durbin-Watson stat 1.240990

Inverted AR Roots 71 54- 46i 54+ 46i 12+.70i
12-70i -.36+.61i -.36-.61i -.67-.24i
- 67+.24i
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Dependent Variable: BTSAT

Method: Least Squares

Date: O6MOTHASE Time: 2327

Sample: 2006M01 2012M12

Included observations: 84
Convergence achieved after 6 iterations
M4 Backcast 2005M12

Yariable Coefficient Sid. Error t-Statistic Frob.

MALT) 0. 400723 0.099893 4011812 0.0001
R-squared 0.1413582 Mean dependent var 0.882807
Adjusted R-squared 01413582 3.D. dependentvar 3097762
S.E. of regression 2870487, Akaike info criterion 32.58970
Sum squared resid G.84E+14 Schwarz criterion 32.61863
Laog likelinood -1367. 767 Hannan-Cluinn criter. 32 60133
Durbin-Watson stat 1.992366
Inverted MA Roots -40
Cependent Variable: BTSAT
Method: Least Squares
Date: OG/07TME Time: 23:29
Sample:; Z2006M01 2012M12
Included observations: 84
Failure to improve 33R after 9 iterations
MA Backcast 2005M07 2005M12

Wariable Coefficient =td. Error t-Statistic Frob.

MALG) -0.293974 0.112699 -2.608490 0.0108
R-squared 0079034 Mean dependentwar 0882807
Adjusted R-squared 0.079034 3.0 dependent var 2097762,
S.E. of regression 2972829, Akaike info criterion 22.65976
Sum squared resid 7. 3E+14 Schwarz criterion 32.68870
Log likelinood -1370.710  Hannan-Cuinn criter. 3267138
Curbin-Wat=on stat 1.36857T8
Inverted MA Roots .82 A1-71i0 A1+ 70 - 41-7F1i

- 41+ 710 -.82
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Dependent Variable: BTSAT
Method: Least Squares
Cate: 06/07ME5 Time: 2329
Sample: 2006M01 2012M12
Included observations: 34

Convergence achieved after 2 iterations

Ma Backcast: 2005M06 2005M12

Variable Coeflicient Std. Error t-Statistic Prob.
MALT ) -0.432183 0.093448 -4 624842 00000
F-z=quared 0210680 Mean dependent var 0882807
Adjusted R-squared 0210680 S.D. dependentwvar 3097762
S.E. ofregression 2752166, Akaike info criterion 32 505851
Sum squared resid 6. 29E+14 Schwarz criterion 3253445
Log likelihood -13264 231 Hannan-Qdinn criter. 3251714
Durbin-Watson stat 1. 442565
Inverted MA Roots .89 B55-.69i 55+ 69i - 20-.86i
- 20+ 86i - 80-.38i -.80+.38i
Cependent Variable: BTSAT
Method: Least Squares
Date: 06/07M5 Time: 23:30
Sample (adjusted): 2006M02 2012M12
Included observations: 83 after adjustments
Convergence achieved after 11 iterations
MA Backcast 2006001
Variable Coefficient Std. Error t-Statistic Prokb.
AR 0.242045 0.257580 0.9629281 023284
MALT) 0.149221 0.265900 0563676 0.5745
F-zsquared 0147737 Mean dependent var -46902.99
Adjusted R-squared 0137216 2.0, dependent var 2086439,
S.E. of regression 2866875, Akaike info criterion 2259914
Sum squared resid G.66E+14 Schwarz criterion 3265743
Log likelihood -1350.865 Hannan-Ciuinn criter. 32 B2286
Durbin-VWatson stat 2000181
Inverted AR Roots 25
Inverted MA Roots -15
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Cependent Variable: BTSAT
Method: Least Squares
Date: 06/MO7TME Time: 23:36

MA Backcast 2005M08 2006M01

Sample (adjusted): 2006M02 2012M12
Included observations: 83 after adjustments
Failure to improve 33R after 8 iterations

Wariable Coefficient Std. Error t-Statistic FProkb.
AR 0.345615 0104207 3.316608 0.0014
MALE) -0.183756 0118321 -1.553023 01243
‘H-squared 0.1648959 Mean dependent var -46802 99
Adjusted R-squared 01584650 S.0. dependentvar 3086439,
S.E. of regression Z2B83T7TV6E2.  Akaike info criterion 32 BTFET3
Sum squared resid 6.52E+14 Schwarz criterion 3263702
Log likelihood -12350.017F  Hannan-Cuinn criter. 2260215
Curbin-YWatson stat 1.963995
Inverted AR Roots A5
Inverted MA Roots 75 38+ 65i 38-.65i0 -.38-.65i
- 38+ .6G5i -7T5
Dependent Variable: BTSAT
Method: Least Squares
Crate: 06/08M5 Time: 19:24
Sample: 2006M01 2012M12
Included observations: 84
Failure to improve SSR after 5 iterations
M& Backcast: 2005M05 2005M12
Variable Coefficient =td. Error t-Statistic FProk.
MALE) -0.6876149 0.055664 -12.35302 00000
R-squared 0268552 Mean dependentvar 0882807
Adjusted R-squared 0.26855%2 3.0 dependent var J097T6E2.
S.E. ofregression 2649352,  Akaike info criterion 32 420836
Sum squared resid 5.83E+14 Schwarz criterion 22458320
Log likelihood -1361.033 Hannan-Quinn criter. 32 440949
Clurbin-Watson stat 1.354394
Inverted MA Roots a5 BT-6Ti BT+ 67Ti -.00-.95j
-.00+.95ij - B7T-.67i - B7T-.67i -85

246




Lo SRS

Cependent Variable: BTSAT

Method: Least Squares

Crate: OG/MOTME Time: 2341

Sample (adjusted): 2006MO07T Z2012M12
Included cbservations: 78 after adjustments
Convergence achieved after ¥ iterations

MA Backcast 2006M0OG

Variable Coefficient =td. Error t-Statistic Prokb.

ARI(G) -0.228983 01058580 -2 168909 00332

AT 0521754 0.0958749 5441809 00000
R-squared 0.232318 Mean dependentvar -333609.8
Adjusted R-sgquared 0222217 35.0D. dependentvar 2892270,
S.E. of regression 2550752, Akaike info criterion 32.36698
Sum squared resid 4 94E+14 Schwarz criterion 3242741
Log likelihnood -1260. 312 Hannan-CGuinn criter. 32 39117
Cwurbin-YWatson stat 271626
Inverted AR Roots GB+ 390 BB-39i A00-78i - 00+ 738i

- BB+ 39i - G8-39i

Inverted MA Roots - 52

Dependent Variable: BTSAT

Method: Least Squares

Date: 06/07M5 Time: 23:42

Sample (adjusted). 2006M07 2012M12
Included observations: 78 after adjustments
Convergence achieved after 9 iterations

WM& Backcast 2006M01 2006M0OG

Variable Coefficient Std. Error t-Statistic Prokb.
AR(B) -0.6448308 0.112169 -5 456650 0.0000
MALG) 0.480555 0165061 2911374 0.0047F
R-squared 0.234255 Mean dependentwvar -3332609.8
Adjusted R-squared 0224179 3 .0. dependentvar 2892270,
S.E. of regression 2547532, Akaike info criterion 32.36445
Sum squared resid 4 93E+14 Schwarz criterion 3242488
Log likelinood 1260214 Hannan-Cuinn criter. 32.38865
Curbin-Watson stat 1. 386288
Inverted AR Roots B0+ 46i .B0-.486i A00+.93i -.00-.93i
-.80-.46i -.80+ 46ij
Inverted MA Roots T+ ddi - A4 00-29i -.00+.39i
=TT+ 44 =T 7-44dj
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Cependent Variable: BTSAT

Method: Least Squares

Ciate: 06075 Time: 23.39

Sample (adjusted): 2006M02 2012M12

Included observations: 83 after adjustments
Convergence achieved after 2 iterations
MA Backcast: 2005M07T 2006M01

“ariable Coefficient Std. Error t-Statistic Frob.
ARCT) 0.303061 0105728 2866410 0.0053
MALT ) -0.331790 0105273 -3.181722 0.0023
R-squared 0252013 Mean dependent var -46802.99
Adjusted R-squared 0242779 S5.0D. dependentwvar 3086439,
S.E. ofregression 2685771, Akaike info criterion 32 46864
Sum squared resid 584E+14 Schwarz criterion 32 52692
Log likelinood -1345 448 Hannan-Quinn criter. 3249205
Dwurbin-Watson stat 2026061
Inverted AR Roaots 20
Inverted MA Roots .85 B3+.6Ti B3-.67i - 19+ 83i
- 19-83i -FT-37i - FT+.37i
Dependent Variable: BTSAT
Method: Least Squares
Date: 0G/07TME Time: 23:40
Sample (adjusted): 2006M02 2012M12
Included cbservations: 82 after adjustments
Failure to improve 3SR after 6 iterations
M4 Backcast: 2005M06 2006M01
Variable Coefficient Std. Error t-Statistic Prob.
ARCT) 0378743 0107552 3.521472 0.0007F
MALE) -0.555497 0.076074 7. 302036 0.0000
F-squared 0.318834 Mean dependentwvar -45902.99
Adjusted R-squared 0310424 3.0, dependent var 2086439,
S.E. ofregression 2563000, Akaike info criterion A2 375806
Sum squared resid 532E+14  Schwarz criterion 3243334
Log likelinhood -1341.565 Hannan-Cuinn criter. 3239847
Durbin-Watson stat 2110112
Inverted AR Roots A8
Inverted MA Roots .83 GE6+ GG 66- 66i -00+.93i
-.00-.93i - .66+ GGi - .66+ GGi -.93
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Cependent Variable: BTSAT
Method: Least Squares
Crate: 06/MO7TME Time: 23:43
Sample (adjusted): 2006M07T 2012M12
Included observations: 78 after adjustments
Convergence achieved after 2 iterations
MA Backcast 20058M12 2006MO0G6
Variable Coefficient Std. Error t-Statistic Prok.
ARG - -0.231678 0113576 -2.0329844 0.0448
MATT) -0.218125 0115573 -2 752588 00074
R-squared 0.194216 Mean dependent var -333609.8
Adjusted R-squared 0183614 S.D. dependentwvar 2892270,
S.E. of regression 2613284, Akaike info criterion 3241542
Sum squared resid 519E+14 Schwarz criterion 3247585
Log likelinood -1262.201 Hannan-2iuinn criter. 3243961
Durbin-Watson stat 1.1938189
Inverted AR Roots B8+ 39i BB-.39i 00-7F8i - 00+ 78i
- B8+ 39i - G8-.329i
Inverted MA Roots a5 B3+ 66 53- 66i - 19+ 83i
-.19-.83i - TE-37i - TE+ 37i
Dependent WVariable: BTSAT
Method: Least Squares
Date: 06/07TME Time: 23:44
Sample (adjusted): 2006MO7T 2012M12
Included observations: 78 after adjustments
Convergence achieved after 2 iterations
Ma& Backcast 2008M11 2006MO0G
Yariable Coefficient Std. Error t-Statistic Prob.
ARG -0.298342 0111810 -2 668287 0.0093
MALE) -0.269063 0.018794 -14. 31656 0.0000
R-squared 01286450 Mean dependent var -333609.8
Adjusted R-squared 0475745 3.0, dependentwvar 2892270,
S.E. of regression 2625848, Akaike info criterion 3242501
Sum squared resid 5 24E+14  Schwarz criterion 32 48544
Log likelihood -1262.575  Hannan-Qdinn criter. 32.44920
Durbin-Watson stat 1.293554
Inverted AR Roots T1+.41i0 -4 00-82i - 00+ 82i
-7 1+.41i -7 1-41i
Inverted Ma Roots .85 G0- 607 G0+ 600 -.00-.85i
-.00+ 35i -.60-.60i -.60-.60i -.85

249




Dependent Wariable: BTSAT
Method: Least Squares
Date: 06/07M5 Time: 23:45
Sample (adjusted): 2006M10 2012M12
Included observations: 75 after adjustments
Convergence achieved after 6 iterations
MA Backcast: 2006M09
Wariable Coefficient Std. Error t-Statistic Prob.
ARCS) 0116743 0108560 1.075380 0.2857
ALY 0. 4256149 0108570 2.920247 0.0002
R-=quared 0.148043 Mean dependent var -1089912.4
Adjusted R-=quared 01263273 S.0D. dependentwvar 2666091,
S.E. ofregression 2477639, Akaike info criterion 32.30982
Sum squared resid 4 48E+14 Schwarz criterion 3237162
Log likelinood 1209618 Hannan-Cluinn criter. 32.33449
Durbin-Watson stat 2003762
Inverted AR Roots .74 B0+ 51i B0-51i d4-TFai
4+ T3 -.29-.68i -39+ G568i - T4-27i
- T4+ 2Ti
Inverted MA Roots -43
Dependent Variable: BTSAT
Method: Least Squares
Date: 06/07MS Time: 2346
Sample (adjusted): Z006M10 2012M12
Included observations: 75 after adjustments
Failure to improve S2R after ¥ iterations
MA Backcast: 2006M04 2006M09
Variable Coefficient Std. Error t-Statistic Prob.
AR(9) 0.0558549 0.109468 0.511181 0.610a
MALS ) -0.144227 0.132418 -1.021015 0.2832
R-=quared 0.0193332 Mean dependentwvar -109918.4
Adjusted R-squared 0005900 S.0D.dependentwar Z2666091.
S.E. ofregression 2658215, Akaike info criterion 32 45051
Sum squared resid 516E+14 Schwarz criterion 3251231
Log likelinood -1214.894 Hannan-Cuinn criter. 3247519
Durbin-Watson stat 1.336882
Inverted AR Roaots T3 B6-47i BE6+ 4TI A3+ T
13710 - 36+ 6230 - 236-.63i - BB-.25i
- Ga+ Z5i
Inverted MA Roots T2 S6+ 630 36-.630 - 26+ 630
- 26-.63i -T2
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Cependent Variable: BTSAT
Method: Least Squares
Date: 06/07M5 Time: 2347
Sample (adjusted): 2006M10 2012M12
Included cbservations: 75 after adjustments
Convergence achieved after 2 iterations
MA Backcast 2006M032 2006009
Variable Coefficient Std. Error t-Statistic Prob.
AR(9) 0.063960 01083817 0587778 0.5585
MACT) -0.37 1449 0112009 -3.316251 0.0014
R-squared 0.1389328 Mean dependentwvar -109918.4
Adjusted R-squared 0127538 S.D. dependentwvar Z6660981.
S.E. of regression 2490280, Akaike info criterion 32.3194949
Sum squared resid 4 53E+14 Schwarz criterion 32381749
Log likelinood -1210.000 Hannan-Cuinn criter. 32 34467
Durbin-Watson stat 1.27 3771
Inverted AR Roots T4 SG6-4Ti SE+. 4T 13+T 30
3T - 37+ 64 - 27-.64i -.68-25i
- 69+ _25j
Inverted MA Roots a7 SHd+ 6830 Sd4- 68i -.189-.85i
- 189+ 85 - 7e-28i - e+ 38i
Dependent Wariable: BTSAT
Method: Least Squares
Date: 06/O7FME Time: 22:47
Sample (adjusted). 2006M10 2012M12
Included obsermvations: 75 after adjustments
Convergence achieved after 8 iterations
MA Backcast: 2006M02 2006M09
Variable Coefficient Std. Error t-Statistic Prokb.
ARD) 0.044502 0110646 0.403106 0.6880
MALS) -0.571754 0.080052 -7. 142309 0.0000
R-squared 0166897 Mean dependent var 109913 4
Adjusted R-squared 0155485 S.D. dependentvar 2666091,
S.E. ofregression 2450071,  Akaike info criterion 32 28744
Sum squared resid 4 38E+14 Schwarz criterion 22 34924
Log likelinood -1208.779 Hannan-CQuinn criter. 3231211
Durbin-Watson stat 1.293182
Inverted AR Roots 71 54— 45i BHd+ 45i A2+ TF0i
AZ2-T0i -.35+.61i -.35-.61i - B7-.24i
- BT+ 24
Inverted MA Roots a3 G6-.66i BE-.66i0 J00-93i
-.00+.93i -. 66+ 66i -.66-.G6I -83
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5yl 3Ll et il 1(13) el

Bl t-tsat z350d!

J gade 3.751370 AR(1)

J g 3.035011 AR(6)

PP 0.436655 AR(9)

J gade 4.011512 MA()

J g 2.608490 MA(6)

J gede 4.624842 MA(7)

J g 12.35302 MA(8)

2 0.962981 | AR(1)| ARMA(,1)
0.563676 | MA(1)

PP 3.316608 | AR(1)| ARMA(1,6)
1.553023 | MA(6)

J g 2.866410| AR(1)| ARMA(1,7)
3.151722 | MA(7)

J gl 3.521472 | AR(1)| ARMA(1,38)
7.302036 | MA(8)

J g 2.168909 | AR(6)| ARMA(6,1)
5.441809 | MA(1)

J gade 5.456650 | AR(6)| ARMA(6,6)
2.911374 | MA(6)

J gl 2.039844 | AR(6)| ARMA(6,7)
2.752588 | MA(7)

J g 2.668287 | AR(6)| ARMA(6,8)
14.31656 | MA(8)

2Py 1.075380 | AR(9)| ARMA(9,1)
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3.920247 | MA(1)
PP 0.511191 | AR(9)| ARMA(9,6)

1.081015 | MA(6)
2 0.587778 | AR(9)| ARMA(9,7)

3.316251 | MA(7)
PP 0.403106 | AR(9)| ARMA(9,8)

7.142309 | MA(8)
Dbt 3L ol o DL polee 1(14) Golly
SC AIC DW H.Q R? z3sed) el
32.605 32.576 1.970 32,588 | 0.146 AR(1)
32.536 32.506 1.313 32,518 | 0.094 AR (6)
32.618 32.589 1.992 32.601| 0.141 MA(1)
32.688 32.659 1.366 32.671| 0.079 MA(6)
32.534 32.505 1.442 32.517| 0.210 MA(7)
32.458 32.429 1.354 32.440| 0.268 MA(8)
32.526 32.468 2.026 32,492 0.252| ARMA(1,7)
32.433 32.375 2.110 32.398 | 0.318| ARMA(1,8)
32.427 32.366 2.171 32.391| 0.232] ARMA(6,1)
32.423 32.363 1.366 32,492 0.234| ARMA(6,6)
32.475 32.415 1.193 32.439| 0.194| ARMA(6,7)
32.485 32.425 1.293 32.449| 0.186 | ARMA(6,8)
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ARMA(6 ,6) z35d1 B1sd correlogram :(15) gl

Date: 06/07/15 Time: 23:54

Sample: 2006M07 2012M12

Included observations: 73

Q-statistic probabilities adjusted for 2 ARMA term(s)

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

po
m|
8]

0.045 0.045 0.1620
0.184 0.182 29425
I 0.114 0.103 4.0229 0.045
! 0.025 -0.015 4.0744 0.130
! 0.054 0.015 4.3247 0.228
! 0.002 -0.014 43250 0.364
! 0.056 0.045 45992 0.467
! -0.020 -0.029 4.6366 0.591
! -0.040 -0.058 4.7817 0.687
! 10 -0.037 -0.039 49069 0.767
I 11 -0.039 -0.015 5.0469 0.830
! 12 0.120 0.150 6.4051 0.780
I
I
I
I
1
I
I
I
I

DONOOOEWN -

13 -0.006 0.010 6.4082 0.845
14 0.013 -0.031 6.4254 0.893
15 -0.011 -0.039 6.4369 0.929
16 0.087 0.103 7.2006 0.927
17 0.092 0.104 80714 0921
18 -0.097 -0.144 90454 00912
19 0.056 -0.021 9.3741 0.928
20 -0.074 -0.055 9.9612 0.933
21 -0.088 -0.061 10.818 0.930
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khi-dex 4.5 L) Joas :(16) gl

Lol de Khi-deux

Le tableau donne x telque (K> x )= p

T | 00000 00000 00002 00006 0,0000 00158 O,0642| L16424] 27053 3.8415 GAL1 G340  7.8/04] 108276

0,00200 0,0100] 0,0201] 0,0404| 0,106 n,zmil 044R)| 5.0188| 40052 59915 78240 92103 10,596 13,8155
TETA7| G374 1L3449 12,8382 16,2662)
s T704| GAR7Y| 1LAB76| 13.2/G1 14,8604 1A.d666
70803 07364 11,0705 133862 15,0863 16,749 20,5150
E5581 10,544 12,5016 15,0332 168110 18,5478 22,4577

05083 00803 12390 L5edd 21603 o433 3, ) 14,0671 16,6004 16,4753 202771 24,3010

O.0571 L3444| 1GA6S| 23,0305 27328 34808 4, 11,0301 13,361 15,5073 18,182 20,0001 210550 26,1245
§ 1,151§I_YF§1. TM‘ 15324] 33251 41682 5.3801] 12,0421 14,8637 16,0190 19, 1 23084 A
| LA787 2150 25582 3,000 3,003 408652 B6,1701] 13.4420) 15,0872] 18.3070] 21,1608 23,0003 25,1882 205883
1| 18339 25032 30535 36081 4,5748 55776 B,0887] 14.6314) 17,2750 106751 226179 24,7250 26,7568 3L2641)
12| 22142 30738 35706 4,1783 52760| 63038 78073 158120] 18,5493| 21,0261 24,0540 26,2170 282095 32,9005
T3] 25177 3,5850] 4,060 4,76%4| 58919 70415 66339 16,0846 10,8110 22.3600] 154715 27,6882 20,0105 34,5260
0| SOAOT| 40747 4,6804| S.368] 63706l T7R05| 467 16,1508 710641 Z36BAS| 26128 281412 313193 361033
15| 34827 46009 52293 50849 72809 85468 10,3070 19,3107 22,3071] 24,9958 28,2505 30,5778 32,8013 37,6073
6| 30416 51420 58124 b,6142 10616 0,312¢] 11,1501] 20,4651 23,6418 26,0060 20,6330 31,0000 340608 39,0504

Z

3| 00243 00717 0,114 01544 03518 05844

4| 00008 02000 02971 04294 00101 1, ]
§ | 02100 04117 03543 07519 L1433 16103] 2,3425
[

!

g

04811 0675/ 08721 11344] 16354] 22041 30701

17| 44161 55072 bA078 72550 G676 10,085 12,0003 216146 24,0600 27671 300950 33,4087 35,7145 40,7902
8| 40048 6,2648 71,0148 7,3062 09,3905 10,8649 22,7505 25,0804 25,8603 32,3460 34,&::'5? 37,0585 42,3124
10| 54068 6844 10,1170 11, 30,1435 135874 36,1000 385823 438207

T OIS TRATI LA BT 3Tl ROl Il
36,1711 20,6151 326708 36,3434 350322 A4LA0LL 4B7970
J0,8133] 33,0044 376505 40604 42,7937 48,2600

W[ 50000 TATE 52504 G237 10,8508 12447
| 6MbN| B0337| 88073 G4m4f 115013 1303 :
72| 60530 Gg4er 6.5425 10, 12.3380] 14,0415 16314
3 ?,529? §,3504] 10,1857 11,2926 13,0005 14,3480 T3,0060] 35,1725 35,0683 ALGi84| 44,1813 49,7282
4| 5.0840 G860 10,04 11,0018 13.848] 15, T, 1 T060| 365,4150 40,0704 42,0708 45,8585 L1766
25| S TOSTON 1S 17697 TAETH] 16 47SH] T8830H 08752 34386 376575 415681 44,311;1 15,0079 52,610
26 92221 11,1602 12,1981 13408 15, 17,2919 19, 1,794 ) L8831 ﬂi,ﬂgﬁ 45041 48 2899 SH,M
27| 09,8028 11,8076 12,8785 14,1254 16,1514 18.1139 m,mg 32,0117 36,0412] 40,1133 44,1400 46,920 40,6443 55,4760
38 | 10,3900 124613 13,5647 14,8475 16,0079 18.0302] 215880 34,0066 37,0150] 41,3371 45,4188 48278 50,9934 56,8003
70| 10,0861 13,1211 14,0365 15,5043 17.1084] 19,0677 224751 35,1394 38,0873 42,3570 46, ) 9% SE3017)
30 | 11,5880 13,7867 14,8535 15,ane§| 18,4527 203992 233641 36,2502 40,2560] 43,7730 470618 508022 53,6720 58,7031
40| 170164 20,7065 20,1643 23,8376 26,3003 29,0505 32,3450 47,0685 518051 55,7585 60,4361 63,6001 66,7660, 73,4020
50| 24,6739 27,0907 29,067 I1,6633 34,7643 31,0886 414492] 55,1638 6L.1671| 67,5048 126133 76,1530 79,4900 &b,6600
50 | 317383 35,5345 3?,154?] 70,6594 43,1880 46.4580] 50,6408 68,0721 74,3070] 70,0813 B45790] 883704 01,0517 G99,6077)
70| 15,0364) 43,2752 454411| 47,8934 51,7383 55,326 7146 65, 5312| U6,36/5) 100,4252 104,2149) 1123169
%0 [ 465100 51,1719 53.5401] 56,2128 50,3015 B4, , 00,4053 06,5782] 101,5705] 108,0603 112,3288 116,3211] 124,830
80 | 54,15 50,1063 61,7541 G4,.6347| 59,1260 73,2911 78,3584| 101,0537] 107,5650] 13,1453 110,6485 174, 11631282988 157 2064
100] 81,0179 67,3276 70,0645 73,1422 77,0295 82,3381 87,8453 1116667| 118,4980] 124,3421] 131,1417] 1358067 1401695 149,4433
T20] 77,7551 B3.8516| 86,3233 00,3067| 05,7046| 10,5236 106,8058] 132,5::5;] T40,1326) 146,5674] 153,0182) 136,0500 163,6482 173,6174
T40| 93,3256 100,6548] 104,0544| 10,8149 113,6583| 110,0205) 125 7581] 153,8857| 161,8270] 165,6130| 176,4700] 1818405 185,8468 1974508
TR0| 110, 3603 117,6793] 121,3456| 125,440 131,7561] 1375457 144,7834] 174,283 163, 3100] 1905165 108,5454| 204,5301 209,8233 2210190
T80| 127,111 134,5844| 138, 8204| 143,2006) 140,0688| 156, 1526 163,8682] 135, 7434| 204,7057] 212,3009] 221,0772) 2270561 232,6138| 2443708
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300 220,06 34| 240,6614| 245.8725 281,8637| 260,8781] 288, ) T, 13651 T66.5044] 3814250
00| 318,2506] 330,0028] 1371553 344,0781] 154,6410| 364,2074] 375,0218] 423,5895] 436,5450] 4476325 175,6064] 493,1318
500 407,0470] 422,3014| 420,3875) 437,2104| 449, 1468 450,9261] 473,2008] 526,4014 54D.93Gg|-5m1 I T76,4028 585,2066| 6034450
BO0| 468,6229] 514,5280] 522,3651] 531,0191] 544, 1801 556,0580] 570,5680| 628,0433) 644,8004| 655,0036] 67,2703 683,5156 692,816 7127712
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