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Date: 03/3116 Time: 19:58
Sample: 2012M01 2015M12
Included observations: 48

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

—
|
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1

I 0420 0420 9.0111 0003
I

I

I

I

I

[
I

I

I

I

I

0183 0008 10753 0.005
0.023 -0.069 10781 0.013
0.017 0036 10797 0.029
0150 0173 12043 0.034
0271 01182 16258 0.012
0.229 0032 19324 0007
0.004 -0171 19325 0.013
! -0.062 -0.015 19.564 0.021
! 10 0051 0159 19725 0032
! 11 0162 0096 21419 0.029
! 12 0272 0095 26344 0010
! 13 0009 -0284 26350 0015
! 14 -0.075 -0.010 26751 0.021
I
I
I
I
I
I

[ |

00 =) O N e L D

|
A
]

0

-

15 0103 0078 27518 0025
16 -0.056 -0.017 27.750 0.034
17 0009 -0131 27755 0.048
18 0.049 -0.055 27949 0.063
19 -0.051 -0.024 28166 0.080
20 -0.108 0106 28165 0.085

=0
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Ul el e Sl s el ) J o 5y

: (X]) J@J% gs:\.w;;s\ W\ =

n=04 e~ X, =1/n> X, L) o
j=1
AN gl Slaw szl Jaoy 1(5.3) o3, Jgad)

Ol b Just ol S b A 45
782,50 606,50 683,75 516,50 430,00 490,75 Xj Logdl
e eed s 2551 e <l Ak s Y
585,25 593,75 534,00 502,00 504,00 512,25 )?] Logdl

Excel alascal (I slas) e 1 jaad)
P (X)) sl gl Lol Ol
L-12: &> X, =1/L>_ X, Dl Eo
i=1
Ol gield Bpbs) Sl gzl ey 1(0.3) (3, J s
2015 2014 2013 2012 O gnd)
667,83 580,17 572,75 426,33 X Lol

Excel sl LI slus] et sl
(Z) ol K pls)) bodl Clas =

= 1
(L=4) olpdt sae : L 4 =12y 2V saen Dl G
Z = 561,77 DA

: QL%JJA.S‘ G clus> =

= 2
Sm =nX,(X; - Z)
Sm= 407 061,73
Sq = LZ?:1(X1 - Z)Z

S, =360 618,23

2

S =i i (Xy —Xi =X +Z)

S,= 383 944,52
S=Sy+S,+S,=1 151 624,48
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ROt R PRV AP PO Sla el § poms CAPRENI P
V,, =37 005,61 11 S,,=407 061,73 Sl Jolaadl s
V, =120 206,08 3 S, =360 618,23 Syl Joladl pls
V. =11 634,68 33 S,= 383 944,52 Sl Jaleadl s
V, = 26173,28 44 S;=1 151 624,48 PRV

I sl e 1zl

= =2 = Sm_ _ N
Vr_ (L-l) (n'l) y Va_ (n-l) ] Vm_ (L-l) ’ Vt—Vm+Va+Vr NGIOE

pr LS %0 5 & pimad) (S gtems dis i) @ gdmeall Al me ) D 155l LSy Jgond) IS
Vin _
F —V—T—3,18
r ok L Fisher Jyasi e Ly

—+» Fla-1:;m-1a-1

Fr = Fu133) = 2,12
155l e 555 (GASOIL) denl e dl JWly « Ho aeo il 255wy By ) Fp ol aaayy
- ideadll
bl oY 487 e ae Sl -2-1
idla>Y o)l danly L1 Ll AT L e a5l ol la ) Bs a1l e N

FC=V

4
Vr

= 10,33 Py

% Fla-0,0-1@-1)] U
FT = F(3,33) = 2,92

C el oW1 aSTe e sys (GASOIL) abedde Jully cHg o il jas 5wy By ) Ry, W
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ekl oo Bkadll 2571 g 5 psis ¢ Sl el Aol (GASOIL)  wlaad! 2hades O Lials s

(GASOILSA) sy ks Jo Jamis  EVIEWS 8.1 zaliy 3b o0 a7 a3l
.GASOILSA wlad asg5m oyl Olas 1(8.3) o3, gl

ARERV|
o g
2015 2014 2013 2012 )
2

581,9817 562,9350 517,4346 414,7942 Sl
628,9591 548,6130 505,9291 475,7994 S b
643,0538 541,7855 5225445 384,8196 ol
809,5937 4429570 495,3336 298,5470 !
687,0592 614,7372 461,9569 429 4120 s
456,5498 520,2208 774,1811 513,7090 Ol
501,0478 503,0440 579,8980 461,1237 ik
660,5656 637,0539 613,5423 345,9572 O
658,7493 698,2968 552.5358 359,3178 Jovey
641,7305 687,3442 528,2188 427,0232 grevnls
891,6371 621,6722 581,8766 459,2630 JE:
687,9030 591,3552 591,3552 483,7446 JEVSIY
7948,8306 6961,0148 6724,8065 5053,5107 g sommal!

EVIEWS 8.1 alascaly LIl slie] (e 1 el

5, :%Zsj A Bl s (5 ed) adl Llaedl O L
1

fo=bt+c ¢S, =y, —f

Al P salandl ol e Ty,

te S s IS akad)l oMleadl sy JU gl
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&gl aeadl oMalaad! 1(9.3) o3, J sl

Date: 05/10/16 Time: 22:37
Sample: 2012M01 2015M12
Included observations: 48
Ratio to Moving Average
Original Series: GASOIL
Adjusted Series: GASOILSA

Scaling Factors:

0.945047
0.796554
0.987476
1.336473
1.106164
1.382106
1.001900
0.893174
9 0.885010
10 0.899248
11 0.929750
12 0.994326

O~NO O WNPE

Eviews 8.1 slasanly LI slas) e )

(GASOILSA), (GASOIL) e jbdkdd SLI Lol 1(3.3) o3, 1SS!

1,100

1,000 |
900 |
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700 |
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400 |
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200

2012 2013 2014 2015

| — GASOILSA —— GASOLL |
Eviews 8.1 plaszaly LI slas] o 1 jaead))

Lasly Wl 653 LS hadll ST asle (GASOILy aluded! 0F L5 paladedd SL Ltaddl JD s
OF T LSy LSt 3 o gn 38 LS il ST s g5n 8 (GASOILSA) abuddi L (el
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-87-



5530 Olaey goil) 1S — 8y 8y b ks Gy [ W

(GASOILSAy aledd st 5 g1 byl s 1(10.3y o3, J sl

Date: 05/10/16 Time: 23:42
Sample: 2012M01 2015M12
Included observations: 48

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

H

WO~NIDOMHEWN =S

0.625 0.625 19.923 0.000
! 0.376 -0.023 27.293 0.000
! 0.315 0.147 32583 0.000
! 0.259 0.015 36.236 0.000
! 0.291 0.169 40.962 0.000
! 0.392 0.211 49721 0.000
! 0.393 0.064 58.764 0.000
! 0.240 -0.146 62222 0.000
! 0.088 -0.141 62.696 0.000
! 10 -0.018 -0.139 62.715 0.000
- 11 0117 0.259 63.608 0.000
1
1
[
1
1
1
1
1
1

TTTOTT]

|
|
3
i}

] |

0 mo[

12 0.102 -0.185 64.307 0.000
1] 13 0.098 0.046 64.969 0.000
14 0.110 -0.021 65.823 0.000
15 0.063 0.096 66.109 0.000
16 -0.024 -0.041 66.153 0.000

17 -0.071 -0.089 66.539 0.000

=O00on

i}

18 -0.020 -0.012 66.571 0.000
19 -0.057 -0.103 66.844 0.000
20 0.006 0.156 66.847 0.000

|

Eviews 8.1 alascrnly IUall side] e 1 jiaall
S oo aS J s jle) feans 1 ol ey (GASOILSA Yy ko) ) anu] aulys -1
(Y1 Loty alall oYl
& famus (GASOILSA ) ool aleddl Je Py ailies 2l ol o)L, pss 1 s L“;{i-’ ol
SLPUR I PRV

L el SCAIC s e (P Wi 1(11.3) 300 Jadl

JsY) g3 gad S 5 sl e 3 gad)
AIC SC AIC SC AIC SC
12,122 | 12,161 11,964 | 12,042 | 11,742 | 11,860

12,127 12,206 12,029 12,148 11,737 11,896
12,061 12,182 12,014 12,174 11,794 11,994
12,067 12,229 12,015 12,218 11,801 12,044
12,030 12,234 12,025 12,271 11,875 12,161
P-0 P-0 P-0 |

Al sl e 1 padl

Al Q|| —~| OO

o (P=0) 2 )i s k=¥ (e retard optimaly el ol s O Jysond) e oo

(ADOFyL Jp L;-{a-’ gl asiie aey Schwarz 5 Akaike (pjlmald 20 ol jlae¥l o 3
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Null Hypothesis: GASOILSA has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.086758 0.0007
Test critical values: 1% level -4.165756
5% level -3.508508
10% level -3.184230
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GASOILSA)
Method: Least Squares
Date: 05/11/16 Time: 01:52
Sample (adjusted): 2012M02 2015M12
Included observations: 47 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GASOILSA(-1) -0.740993 0.145671 -5.086758 0.0000
C 302.8250 63.27633 4.785755 0.0000

@TREND("2012M01") 4.704204 1.290605 3.644959 0.0007

R-squared 0.370313 Mean dependent var 5.810825
Adjusted R-squared 0.341690 S.D. dependent var 102.5790
S.E. of regression 83.22879 Akaike info criterion 11.74277
Sum squared resid 304789.4 Schwarz criterion 11.86086
Log likelihood -272.9550 Hannan-Quinn criter. 11.78721
F-statistic 12.93797 Durbin-Watson stat 1.860336
Prob(F-statistic) 0.000038

EVIEWS 8.1 zaliy e tsbazel (Iall slas] n 2y
o) oY) Lzl 60
ple ol u=s N b = 0 :Hj W) s @) s
ple ol Uy b 0 :HI
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. ("w\ sl byes) gwb 9« Hl Wfd\ J.AL g HO :L:.ﬁpjaj\ u”f ch:J\ o.'UAOA
ande o (@31 dmdl sy JLaly psd y plall ol s gmg) I 25 padly S ae
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A 1l SCAIC e v (P Wl a5 :(13.3) 300 Jgadl
JoYI 3 sad S 350 eI =3 gad)

AIC SC AIC SC AIC SC
12,083 | 12,123 | 12,122 | 12201 | 12,164 | 12,283

12,023 | 12,103 | 12,051 | 12,171 | 12,095 | 12,256
12,039 | 12,161 | 12,052 | 12,214 | 12,097 | 12,300
12,015 | 12,179 | 12,017 | 12,222 | 12,063 | 12,309
11,979 12,186 11,963 12,211 12,010 12,299
1 pP-1 pP-1 i)
EVIEWS 8.1 by o Islozel (Il sliae] o bl
i 31 LoVl e Y1 e (P 2 J (Koo LV adl bl aeys 0 Jpasdl e Lo
:(ADF) jjldl Jib S5 sbsl psiin wey Schwarz 5 Akaike (pjlael)
el oliVI 5 Ul (gammmy s lly 1(0) i gl L)
(DGASOILSA) sledeedd josldl 3 5uill jslagl Jos Son L) (14,303, Jsus

Al | N —~| OO

o
I

Null Hypothesis: DGASOILSA has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7.042055 0.0000
Test critical values: 1% level -4.175640
5% level -3.513075
10% level -3.186854
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DGASOILSA)
Method: Least Squares
Date: 05/11/16 Time: 23:46
Sample (adjusted): 2012M04 2015M12
Included observations: 45 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
DGASOILSA(-1) -1.663247 0.236188 -7.042055 0.0000
D(DGASOILSA(-1)) 0.358762 0.154385 2.323819 0.0252
C 8.215654 31.77267 0.258576 0.7973
@TREND("2012M01") 0.157589 1.133646 0.139011 0.8901
R-squared 0.645964 Mean dependent var -2.505652
Adjusted R-squared 0.620059 S.D. dependent var 159.2239
S.E. of regression 98.14464 Akaike info criterion 12.09545
Sum squared resid 394927.1 Schwarz criterion 12.25604
Log likelihood -268.1476 Hannan-Quinn criter. 12.15532
F-statistic 24.93578 Durbin-Watson stat 2.093531
Prob(F-statistic) 0.000000

EVIEWS by o tslazsl Il sliae] n :jbanl!
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Null Hypothesis: DGASOILSA has a unit root
Exogenous: Constant
Lag Length: 1 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7.147615 0.0000
Test critical values: 1% level -3.584743
5% level -2.928142
10% level -2.602225
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DGASOILSA)
Method: Least Squares
Date: 05/11/16 Time: 23:55
Sample (adjusted): 2012M04 2015M12
Included observations: 45 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
DGASOILSA(-1) -1.659957 0.232239 -7.147615 0.0000
D(DGASOILSA(-1)) 0.357770 0.152408 2.347439 0.0237
C 12.12694 14.58594 0.831413 0.4104
R-squared 0.645797 Mean dependent var -2.505652
Adjusted R-squared 0.628930 S.D. dependent var 159.2239
S.E. of regression 96.99206 Akaike info criterion 12.05148
Sum squared resid 395113.3 Schwarz criterion 12.17192
Log likelihood -268.1582 Hannan-Quinn criter. 12.09638
F-statistic 38.28801 Durbin-Watson stat 2.096358

Prob(F-statistic) 0.000000

EVIEWS 8.1 zaliy e tsbazel (Iall slas] n 2
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Null Hypothesis: DGASOILSA has a unit root
Exogenous: None
Lag Length: 1 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7.125526 0.0000
Test critical values: 1% level -2.617364
5% level -1.948313
10% level -1.612229
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DGASOILSA)
Method: Least Squares
Date: 05/12/16 Time: 00:09
Sample (adjusted): 2012M04 2015M12
Included observations: 45 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
DGASOILSA(-1) -1.634636 0.229406 -7.125526 0.0000
D(DGASOILSA(-1)) 0.345938 0.151197 2.287999 0.0271
R-squared 0.639967 Mean dependent var -2.505652
Adjusted R-squared 0.631594 S.D. dependent var 159.2239
S.E. of regression 96.64321 Akaike info criterion 12.02336
Sum squared resid 401616.2 Schwarz criterion 12.10365
Log likelihood -268.5255 Hannan-Quinn criter. 12.05329

Durbin-Watson stat 2.083072
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Diate: 051316 Time: 12:25
Sample: 2012M01 2015M12
Included observations: 47

Autocorrelation Partial Caorrelation AC PAC Q-5tat  Prob

o -0.225 -0.225 25335 01N
I -0.261 -0.328 6.0066 0.050
I -0.014 -0195 6.0167 0111
I -0.093 -0.297 64754 0166
I -0.020 -0.299 65263 0.258
I 0139 -0170 7.6102 0268
I 0121 -0.024 8.4575 0.294
I -0.036 0.001 85352 0.383
I -0.006 0104 85372 0481
I 10 -0.335 -0.328 15533 0114
I
I
I
I
I
I
I
I
I
I

[== R L S L L Y

0° " " aifall

11 0234 0077 19.023 0.061
12 -0.010 -01587 19.029 0.088
13 -0.037 -0144 19121 0118
14 0072 -0.216 19.430 0147
15 0.040 -0119 19596 0.188
16 -0.085 -0.092 19.820 0.228
17 -0.010 0.008 19.828 0.283
18 0.066 0055 20169 0.323
19 -0.163 -0.099 22366 0.266
20 0110 -0.077 23396 0270

co0m 0

=T

|
|
|
|
|
|
|
|
|
=
|
|
|
|
|
|
|
|
|
|
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EVIEWS 8.1 sl e 1sbazel (Il slasl o 2 jdadll

D) s S 0L s I3
& P=10y p=5 cp=4 (p =2 I ARp) b sislin Se S sttt v
Cienl SV ol U
deeal SV s a5 q=10:MA(Q) BJWI Sedasdl sualins Sy 3l o szol) Bl v/
AU 3kl e Bl S 03)
AR(10y AR5y AR@, ARQ2y MA(0,
ARMA(10.10) ARMAG.10y ARMA@#.10y ARMA2.10)

-94 -



5534l uw}«UJf&:——uﬂy gy b ks Gy [ W

) e S el

Jlszel; (DGASOILSA) bkl il | 3Ll Jlas iy pp8 (S huall oy pull 2y b 2ol
Dlan 8 s 21 23l et OB S e Lys LSy ¢ EVIEWS 8.1

Dre Sl ol dsb ey Schwarz SCy 5 Akaike (AIC) jlas -

el ST Z3d) Sl v G Lol Jalas —

2 o g aned @l 235l ol ey D-W Lasl -

colualaad) S 23l e i pai ST ALl lea) e slezeVLy

(DGASOILSA) allold sjliseadt m3lodl s mitls 1(18.3) 13, J g

R D-W sC AIC o3l
0,07 2,54 12,10 12,06 AR(2)
0,006 2,40 12,16 12,12 AR(4)

-0,0003 2,36 12,18 12,14 AR(5)
0,20 2,37 12,03 11,99 AR(10)
0,37 2,31 11,68 11,65 MA(10)
0,46 2,56 11,63 11,55 | ARMA(2,10)
0,38 2,35 11,77 11,69 ARMA(4,10)
0,37 2,31 11,80 11,72 ARMA(5,10)
0,45 2,25 11,75 11,66 | ARMA(10,10)

EVIEWS 8.1 zalis s 1slozel LIl slas] e bl
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ARMA 2,10y 73yl Sledas i :(19.3) 3, J sl

Dependent Variable: DGASOILSA

Method: Least Squares

Date: 05/16/16 Time: 00:11

Sample (adjusted): 2012M04 2015M12
Included observations: 45 after adjustments
Convergence achieved after 7 iterations

MA Backcast: 2011M06 2012M03

Variable Coefficient Std. Error t-Statistic Prob.
AR(2) -0.382794 0.150551 -2.542621 0.0147
MA(10) -0.842267 0.046890 -17.96261 0.0000
R-squared 0.469245 Mean dependent var 6.735187
Adjusted R-squared 0.456901 S.D.dependentvar 103.5264
S.E. of regression 76.29401 Akaike info criterion 11.55049
Sum squared resid 250293.4 Schwarzcriterion 11.63079
Log likelihood -257.8861 Hannan-Quinn criter. 11.58043
Durbin-Watson stat 2.562239
Inverted AR Roots -.00+.62i -.00-.62i
Inverted MA Roots .98 .80+.58i .80-.58i .30-.93i
.30+.93i -.30-.93i -.30+.93i -.80-.58i
-.80+.58i -.98

EVIEWS 8.1 zaliy e tslazel LIl slas] e 1yl

T30 el OValas g sk JUI gl By

T35 el Nolas i o5 1(20.3) (3, J g

Jla=Yyl s gt la| 5 PN CS}QJ\
0,0147 2,54 20,3827 AR(2)
0,0000 -17,96 -0,8422 MA(10)

|2 RNV R RV |
il e ddliny § e S laadl [STOT La>S

P WS b el s S Sy g
DGASOILSA, = —0,3827 DGASOILSA;_, — 0,8422 &,_19 + &
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Date: 05/26/16 Time: 21:54

Sample: 2012M01 2015M12

Included observations: 45

Q-statistic probabilities adjusted for 2 ARMA terms

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

-0.311 -0.311 4.6369

-0.040 -0.151 4.7159

-0.081 -0.161 5.0440 0.025
-0.089 -0.207 5.4521 0.065
-0.024 -0.189 5.4832 0.140
0.148 0.022 6.6689 0.154
0.203 0.271 8.9688 0.110
-0.199 -0.016 11.228 0.082
-0.025 -0.044 11.264 0127
10 -0.165 -0.185 12.918 0.115
11 0.190 0.124 15175 0.086
12 -0.012 0.042 15184 0.126
13 -0.017 -0.141 15203 0.173
14 0.020 -0.097 15230 0.229
15 0.088 0.243 15773 0.262
16 -0.079 0.176 16.223 0.300
17 0.053 0.103 16.438 0.354
18 0.049 -0.027 16.625 0.410
19 -0.180 -0.115 19.274 0.313
20 0.097 0.099 20.069 0.329
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.

I
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I I
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1 E
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s OMalas mpe 0 1a>35 (Corrélogramme des résidusy  Slsld S Jzedl dladie M=

LS elay s85s S (g) O am ey 28 Jws J215 355550 « FACP 5 5 « FAC» LUy
Ljung-Box,les| gabn U5 5 Wlax| Ll Woy il 0 ST S
W ols il e jlaY) e sy

LS5 bl a0 Y 1 H

LS5 bliy) ael - Hy

n=48 , p =2 , q =10
Adedodl Leall Khi deux n-p-q)= Khi deux (36y= 55,76

el Jgasdl 320 ol Jolaad 2881 dl & pemad) 203l QSTAT = 20,069

2 L
Qb < Xtn—p-q) e
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8
Series: Residuals
7 o Sample 2012M04 2015M12
Observations 45
6 I
Mean 4.492735
5 Median 4.006093
Maximum 212.9285
4 — Minimum -179.9683
Std. Dev. 75.28507
34 — — Skewness 0.199850
) Kurtosis 3.228385
1 Jarque-Bera  0.397350
b H H Probability 0.819816
0 ‘ ‘ T T \ ‘
-2 150 100 -50 0 50 100 150 200
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 3.195514 Prob. F(2,41) 0.0513
Obs*R-squared 5.926785 Prob. Chi-Square(2) 0.0516

Test Equation:

Dependent Variable: RESID

Method: Least Squares

Date: 05/26/16 Time: 22:06

Sample: 2012M04 2015M12

Included observations: 45

Presample missing value lagged residuals setto zero.

Variable Coefficient Std. Error t-Statistic Prob.
AR(2) 0.303159 0.300326 1.009432 0.3187
MA(10) -0.025012 0.047637 -0.525050 0.6024
RESID(-1) -0.392554 0.158801 -2.471992 0.0177
RESID(-2) -0.446355 0.334267 -1.335325 0.1891
R-squared 0.131706 Mean dependentvar 4.492735
Adjusted R-squared 0.068173 S.D.dependentvar 75.28507
S.E. of regression 72.67359 Akaike info criterion 11.49452
Sum squared resid 216539.5 Schwarzcriterion 11.65511
Log likelihood -254.6267 Hannan-Quinn criter. 11.55439
Durbin-Watson stat 2.030169

EVIEWS 8.1 maliy e 1slozel LI sls] e el

n.R* =592 < yf, =599
3ol Bl e 1y ¢l B O de Y UL
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o Bl Lot 2 512 50 (GASOIL) w gLl g2l wlaal sl ddes JI OV fuas
ARMA 2,10y g5 50l sy ol ahodend) 2asdls 51 juiad) 2550l
DGASOILSA; = —0,3827 DGASOILSA,_, — 0,8422 &,_1y + &

. DGASOILSA, 3kl ius J,f o
DGASOILSA, ,;, = —0,3827 DGASOILSA, 5 — 0,8422 &,4n_10 + €141
DGASOILSAyy ;2016 = —0,3827 DGASOILSA11 3015 — 0,8422 €43 /2015
(Al ol el Uasdly il gyl £y e
o ausadlly
DGASOILSAqy ;2016 = —0,3827(149,9067) — 0,8422(25,31809)
DGASOILSAg1 ;2016 = —78,6921

GASOILSA, 3kl 23 Jf 40

GASOILSA.,;, = DGASOILSA,,;, * coefficient saisonnier(1)

GASOILSAg; 2016 = DGASOILSAy; 2016 * 0.945047

GASOILSAg; ;2016 = —78,6921 * 0.945047 = — 35,44
GASOILdndd 23 J,f
GASOIL,,, = GASOILSA,,;, + GASOIL,
GASOILgy /2016 = GASOILSAg1 ;2016 + GASOILy3 /2015

GASOIL01/2016 = — 35,4‘4 + 684
GASOIL01/2016 = 648,56
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7. TABLES DE DICKEY-FULLER!
Modele [1] sans tendance et sans terme constant
Modele [2] sans tendance et avec terme constant
Modele [3] avec tendance et avec terme constant
Tables de la distribution du 7,
N Probabilités
n 0,01 | 0,025 0.05 0.10 0,9 | 095 | 0975 | 099
25 —266[-226|-195|-1.60 0.92 1,33 1,70 2.16
50 -262-225|-195 |-1,61 0,91 1.31 1.66 2,08
100 |-260|-24 (-195]|-1,61 0,91 1,29 1.64 2,03 |
250 |—258|-223|-195|—1.62| 089| 129| 163| 201 | Modelell]
500 |-258|-223(-195|-1,62 0.89 1,28 1.62 2,00
00 -258-223]|-195|-1,62| 089 1,28 1.62 2,00
25 -375(-3,33|-3,00 [-2,63 |-0,37 000 034 ]| 072
50 -358(-322{-293|1-260|-040(-0,03| 029 | 0,66
100 |-351|-3,17(-289 |-258|-042|-0,05]| 0,26 0,63 Modéle [2]
250 |-346|-3,14(-288 |-257(-042|-006]| 024 0,62 =
500 |-344)|-3,13(-2,87|-257|-043|-0,07| 024 0,61
00 —343(-3,12|-286 [-257(-044 | -0,07( 0,23 0.60
25 - 438 -395|-360|-324|-1,14 [ -0,80|-0,50 | -0.,15
50 -415(1-380|-350|-3,18|-1,19 | -0.87 | -0,58 | - 0,24
100 |-404|-373|-345|-315|-122|-090|-062 [-028 | y\ogsie (3]
250 |-399|-369(-343 |-3.13|-123|-092|-0,64 [-0,31 -
500 [-398|-368|-342(-3,13(-1,24|-093]|-0,65(-0,32
00 -396(-3.66|-341 (-3,12(-1,25|-0,94(-0,66 | -0.,33
Tables de la distribution des #; et #; (test bilatéral)
Modele [2] Modele [3]
Constante ¢ Constante ¢ Tendance b
n 2% | 5% |10% | 2% | 5% |10% | 2% | 5% |10 %
25 341 297|261 | 405 | 3,59 |3.20 | 3,74 | 3.25 | 2,85
50 328 | 2.89 | 2,56 | 3.87 | 347 (3,14 | 3,60 | 3.18 | 2,81
100 | 322 | 286 2,54 | 3,78 | 342 [ 3.11 | 3,53 | 3.14 | 2,79
250 | 3,19 | 2,84 | 2,53 | 3,74 | 3.39 {3.09 | 349 | 3,12 | 2,79
500 | 3,18 | 283252 | 3,72 | 3,38 (3,08 | 3,48 | 3,11 | 2,78
00 3,18 | 2,83 2,52 | 3,71 | 3,38 | 3,08 | 3.46 | 3,11 | 2,78

1. Source : Fuller W.A.,

Introduction to Statistical Times Series, John Wiley, 1976.

U




-

PR\

Dependent Variable: DGASOILSA

Method: Least Squares

Date: 05/16/16 Time: 00:05

Sample (adjusted): 2012M06 2015M12
Included observations: 43 after adjustments
Convergence achieved after 3 iterations

1(3-3) 3, =l

1(2-3) o3, gl

Dependent Variable: DGASOILSA

Method: Least Squares

Date: 05/16/16 Time: 00:02

Sample (adjusted): 2012M04 2015M12
Included observations: 45 after adjustments
Convergence achieved after 3 iterations

Variable Coefficient  Std. Error t-Statistic Prob. Variable Coefficient ~ Std. Error  t-Statistic Prob.
AR(4) -0.104443 0.159746  -0.653802 0.5168 AR(2) -0.293973 0.153509  -1.915023 0.0620
R-squared 0.006638 Mean dependent var 6.011417 R-squared 0.072940 Mean dependent var 6.735187
Adjusted R-squared 0.006638 S.D. dependent var 103.2217 Adjusted R-squared 0.072940 S.D. dependent var 103.5264
S.E. of regression 102.8786 Akaike info criterion 12.12796 S.E. of regression 99.67932  Akaike info criterion 12.06377
Sum squared resid 444528.0 Schwarz criterion 12.16892 Sum squared resid 437182.6 Schwarz criterion 12.10391
Log likelihood -259.7511 Hannan-Quinn criter. 12.14306 Log likelihood -270.4347 Hannan-Quinn criter. 12.07873
Durbin-Watson stat 2.408084 Durbin-Watson stat 2.548810
Inverted AR Roots .40-.40i 40-.40i -40+.40i  -.40+.40i Inverted AR Roots -.00+.54i -.00-.54i
:(5—3) o) iy :(4—3) o) sy
Dependent Variable: DGASOILSA Dependent Variable: DGASOILSA
Method: Least Squares Method: Least Squares
Date: 05/16/16 Time: 00:07 Date: 05/16/16 Time: 00:06
Sample (adjusted): 2012M12 2015M12 Sample (adjusted): 2012M07 2015M12
Included observaqons. 37 af‘ef adqutments Included observations: 42 after adjustments
Convergence achieved after 3 iterations ) L
Convergence achieved after 3 iterations
Variable Coefficient ~ Std. Error t-Statistic Prob. n - —
Variable Coefficient ~ Std. Error  t-Statistic ~ Prob.
AR(10) -0.552624  0.177725 -3.109428  0.0037
AR(5) -0.037633  0.166294  -0.226306  0.8221
R-squared 0.209051 Mean dependent var 6.179458
Adjusted R-squared 0.209051 S.D. dependent var 107.8454 R-squared -0.000388 Mean dependent var 4147477
S.E. of regression 95.91266  Akaike info criterion 11.99141 Adjusted R-squared -0.000388  S.D. dependent var 103.7379
S“ml_iql?ﬁfe‘:jfes'd 3311726  Schwarz criterion 12.03495 SEE. of regression 103.7580 Akaike info criterion 12.14552
E?l?b:n?VI\/a?[gon stat -Szaofggig Hannan-Quinn criter. 12.00676 Sum squared resid 441394.9  Schwarz criterion 12.18689
' Log likelihood -254.0560 Hannan-Quinn criter. 12.16069
Inverted AR ROOts  90+201  00-201 554761 55761 Durbin-Watsonstat  2.365036
.00+.94i -.00-.94i -.55-.76i -.55+.76i
-.90-.29i -.90+.29i Inverted AR Roots 42+.31i 42-31i 16-49i  -.16+.49i
-52

Dependent Variable: DGASOILSA

Method: Least Squares

Date: 05/16/16 Time: 00:13

Sample (adjusted): 2012M06 2015M12
Included observations: 43 after adjustments
Convergence achieved after 6 iterations

MA Backcast: 2011M08 2012M05

((7-3 o3, oM

3(6-9 5, -l

Dependent Variable: DGASOILSA

Method: Least Squares

Date: 05/16/16 Time: 00:09

Sample (adjusted): 2012M02 2015M12
Included observations: 47 after adjustments
Convergence achieved after 8 iterations

MA Backcast: 2011M04 2012M01

Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient  Std. Error t-Statistic Prob.
AR(4) -0.059084  0.161419  -0.366031  0.7162 MA(10) -0.811040  0.058623  -13.83493  0.0000
MA(10) -0.825077 0.049131  -16.79344  0.0000
Rsgquared 0387242 Moan dependent var TEVIE; R-squared 0.374790 Mean dependent var 5.810825
-squ . . ;
Adjusted R-squared 0.372297 S.D. dependent var 103.2217 AdI]Eustfed R-sqgared 0'1314730 Z.(D'.kdelpt:ndelnt\l/ar 1(1)2'5792
S.E. of regression 81.78023 Akaike info criterion 11.69134 SE.0 regreSSIOQ 81.10948 alke In O,CHt_er'on 6505
Sum squared resid 274208.2 Schwarz criterion 11.77326 Sum lsqulared resid 3026224 Schwarz crlt'enonl 11.68989
Log likelihood -249.3639 Hannan-Quinn criter. 11.72155 Log likelihood -272.7873  Hannan-Quinn criter. 11.66534
Durbin-Watson stat 2.356020 Durbin-Watson stat 2.313126
Inverted AR Roots .35+.35i .35+.35i  -.35+.35i  -.35+.35i Inverted MA Roots .98 .79+.58i .79-.58i .30-.93i
Inverted MA Roots .98 .79+.58i .79-.58i .30-.93i .30+.93i -30-93  -30+.93i -.79-58i
.30+.93i -.30-.93i -.30+.93i  -.79-.58i -.79+.58i -.98
-.79+.58i -.98




1(9-3 o3 M

Dependent Variable: DGASOILSA

Method: Least Squares

Date: 05/16/16 Time: 00:15

Sample (adjusted): 2012M12 2015M12
Included observations: 37 after adjustments
Convergence achieved after 23 iterations
MA Backcast: 2012M02 2012M11

Dependent Variable: DGASOILSA

Method: Least Squares

Date: 05/16/16 Time: 00:14

Sample (adjusted): 2012M07 2015M12
Included observations: 42 after adjustments
Convergence achieved after 7 iterations

MA Backcast: 2011M09 2012M06

—
Coefficient

Variable Coefficient Std. Error t-Statistic Prob.
AR(10) -0.315299 0.211761 -1.488941 0.1455
MA(10) -0.810246 0.060850 -13.31537 0.0000
R-squared 0.457812 Mean dependent var 6.179458
Adjusted R-squared 0.442321 S.D.dependent var 107.8454
S.E. of regression 80.53669 Akaike info criterion 11.66784
Sum squared resid 227015.6 Schwarz criterion 11.75492
Log likelihood -213.8551 Hannan-Quinn criter. 11.69854
Durbin-Watson stat 2.251511
Inverted AR Roots .85+.28i .85-.28i 52+.72i .52-.72i
.00+.89i -.00-.89i -.52-.72i -52+.72i
-.85-.28i -.85+.28i
Inverted MA Roots .98 .79+.58i .79-.58i .30-.93i
.30+.93i -.30-.93i -30+.93i  -.79-.58i
- 79+.58i -.98

Variable Std. Error t-Statistic Prob.
AR(5) -0.002541  0.172263  -0.014753  0.9883
MA(10) -0.821190  0.052108 -15.75931  0.0000
R-squared 0.376210 Mean dependent var 4.147477
Adjusted R-squared 0.360615 S.D.dependent var 103.7379
S.E. of regression 82.95045 Akaike info criterion 11.72081
Sum squared resid 275231.1 Schwarz criterion 11.80356
Log likelihood -244.1370 Hannan-Quinn criter. 11.75114
Durbin-Watson stat 2.318318
Inverted AR Roots .24+.18i .24-18i -.09-.29i -.09+.29i
-.30
Inverted MA Roots .98 .79+.58i .79-.58i .30-.93i
.30+.93i -.30-.93i -30+.93i  -.79-58i
-.79+.58i -.98

(10-3 43, =l

Dependent Variable: DGASOILSA

Method: Least Squares

Date: 05/16/16 Time: 00:11

Sample (adjusted): 2012M04 2015M12
Included observations: 45 after adjustments
Convergence achieved after 7 iterations

MA Backcast: 2011M06 2012M03

Variable Coefficient Std. Error t-Statistic Prob.
AR(2) -0.382794 0.150551  -2.542621 0.0147
MA(10) -0.842267 0.046890 -17.96261 0.0000
R-squared 0.469245 Mean dependent var 6.735187
Adjusted R-squared 0.456901 S.D. dependent var 103.5264
S.E. of regression 76.29401 Akaike info criterion 11.55049
Sum squared resid 250293.4 Schwarz criterion 11.63079
Log likelihood -257.8861 Hannan-Quinn criter. 11.58043
Durbin-Watson stat 2.562239
Inverted AR Roots -.00+.62i -.00-.62i
Inverted MA Roots .98 .80+.58i .80-.58i .30-.93i
.30+.93i -.30-.93i -.30+.93i  -.80-.58i
-.80+.58i -.98



U P

obs Actual Fitted Residual Residual Plot
_2012M04 | -86.2726 -30.4425 -55.8301 '0\ !
~2012M05 | 130.865 107.973 228918 ! ? |
~2012M06 | 842969 80.4645 3.83245 ! |
_2012M07 | -52.5853 -36.8121 -15.7732 ! !
_2012M08 | -115.166 -9.64232 -105.524 |
|

2012M09 | 13.3606 -18.8041 32.1647 !
2012M10 | 67.7054 163.969 -96.2634
2012M11 | 322398 -847098 116.950

_2012M12 | 24.4816 -18.4504 42,9320

¥

_2013M01 | 33.6900 64.9137 -31.2237
2013M02 | -11.5055 37.6524 -49.1579
_2013M03 | 16.6153 -32.1773 48.7927
_2013M04 | -27.2108 1.17627 -28.3871
2013M05 | -33.3767 6.92501 -40.3017
_2013M06 | 312224 992957 212.928
2013M07 | -194.283 -14.3149 -179.968
_2013M08 | 33.6443 -38.4381 72.0824

_2013M09 | -61.0064 -24.1323 -36.8741
_2013M10 | -24.3170 -49.0391 24.7221

2013M11 | 536577 496516 4.00609
2013M12 | 9.47861 507125 -41.2339

I

I
I(

I

I

I
4

I
e~<‘:';_'
' o]

I

I
o

2014M01 | -28.4202 -61.6364 33.2162 |

_2014M02 | -14.3220 20.2812 -34.6032 I

2014M03 | -6.82753 448239 -51.6514 |

I

I
=y

I

I

I
g

I

I

I

|

|

I

I

I
o |

_2014M04 | -98.8285 -173.860 75.0318
2014M05 | 171780 154195 17.5853
_2014M06 | -94.5165 -22.8817 -71.6348
_2014M07 | -17.1767 -34.6986 17.5219
2014M08 | 134.010 153577 118.652
2014M09 | 612429 320096 58.0419
2014M10 | -19.9526 -16.5683 -3.38436
2014M11 | -56.6720 -51.4203 -5.25168
2014M12 | -30.3170 367829 -67.0999
2015M01 | -9.37354 651980 -74.5716
2015M02 | 46.9774 -51.5917 098.5691
2015M03 | 14.0047 -11.2234 253181
2015M04 | 166540 423530 124.187
2015M05 | 122534 -20.1535 -102.381
2015M06 | -230.509 -163.687 -66.8221
2015M07 | 444930 -1.98137 46.4794
2015M08 | 159518 0910882 68.4295
2015M09 | -1.81632 -12.6103  10.7940
2015M10 | 829812 -454644 87.5276
2015011 | 149.907 625045 £6.4022
2015M12 | 203734 -114.786 -88.9479

_w__w___.\\/i_t\/_f{_?f_\z_\_/_ ARV
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Résume :

L’opération de prévision des ventes est I'un des processus les plus importants qui
sous-tendent le succeés des institutions économiques dans la planification
stratégique, cela doit étre I'institution de choix la méthode scientifique efficace
pour obtenir des résultats positifs, et c'est ce que nous avons eu dans cette
recherche en appliquant la méthode de Box-Jenkins pour obtenir les prévisions
des ventes de carburant (Gasoil) de la société NAFTAL de la Wilaya de Tiaret
en fonction des données réelles depuis le début du mois de Janvier 2012 jusqu'a
Décembre 2015, ou nous avons acquis les valeurs de prévisions des ventes pour
I'année 2016.

Mots clés :
Prévision des ventes, séries temporelles, méthode de box-Jenkins.
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