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RESUME

Cette étude vise a prévoir les ventes KAHRIF société de pbles d'électricité
avec methode moyenne pression a l'aide de Box Jenkins pour la période
(1/1/2012 a 31/12/2016) unité Touggourt basée sur lI'approche descriptive et la
méthode d'étude de cas et en utilisant les programmes statistiques suivants
EVIEWS9.0 GRITEL1.9.

Les résultats ont montré que le meilleur modeéle pour prédire les ventes de
l'entreprise KAHRIF est SARIMA (0.1.1)'3(1.1.2), o0 il a été constaté
I'exactitude et la qualité du modele dans la prévision des ventes de poteaux
électriques avec une pression moyenne.

Mots-clés : prévoir les ventes, les séries chronologiques, méthodologie Box
Jenkins, modele SARIMA.
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Date: 031517 Time: 09:11
Sample: 2012M01 2016M12
Included observations: 60

Autocorrelation Partial Correlation AC PAC C-Stat  Prob
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0.289 0289 532636 0.022
-0.034 -0128 53381 0.069
-0.212 0182 82761 0.041
-0153 -0.044 983223 0.044
0131 0193 10987 0.052
0399 0312 21.8960 0.001
0.005 -0.282 21.961 0.003
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9 -0.308 0.011 36475 0.000
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12 0439 0271 53.659 0.000
12 0020 -0.202 58.689 0.000
14 -0.234 -0105 63123 0.000
15 -0.278 -0.059 69.512 0.000
16 -0.196 -0.091 72756 0.000
17 0120 -0.077F 73.999 0.000
18 0302 -0.024 82054 0.000
19 0.046 0165 82244 0.000
20 -0182 0022 85308 0.000
-0.108 0132 86417 0.000
22 -0.044 0089 86.605 0.000
23 0280 -0.018 94.433 0.000
24 0283 -0186 10277 0.000
25 -0.022 -0145 102832 0.000
26 -0.128 0160 10462 0.000
27 -0.237 -0170 11097 0.000
28 -0113 -0.004 11246 0.000
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Drate: 03M115M17F Time: 0523
Sample: 2012M01 2016M12
Included cbhservations: 48

Autocorrelation Partial Correlation A P C-Stat Frob
1 — 1 — | 1 0.289 03289 7F.7202 0005

1 — 1 — | 2 0.542 0450 22062 0000

1 — o ! 2 0.265 -0.041 26818 0.000

1 — 1 ! 4 0.312 0022 22175 0.000

1 3 1O ! 5 0122 -0.066 22162 0.000

1 [ [ ! 5 0.081 -0.125 22524 0.000

LIy ! | — ! 7 -0.158 -0.287 24994 0000

| — ! | — ! g -0.205 -0.269 40585 0.000

| — ! LI ! 9 -0.209 -0.064 46457 0.000

| — ! [ m— ! 10 -0.475 -0.212 60762 0.000
| — ! 1 | 11 -0.220 0.088 67.408 0.000

| — ! o ! 12 -0.484 -0.021 82026 0.000
| — ! 1 | 12 -0.291 0122 88.852 0.000

| — ! LI ! 14 -0.421 -0.052 101.24 0.000
[ = ! 1 p o 15 -0.152 0.054 10203 0.000

[ — ! 1O ! 16 -0.221 -0.081 107.02 0.000

1 ! LI ! 17 0008 -0.056 107.02 0.000

1 ! 1 ! 18 0004 -0.022 107.032 0.000

1 3 o ! 19 01326 -0.028 10356 0.000

1 | LI ! 20 0100 -0157F 10942 0000

Eviews 9 gl aladinly Adall shae) (et jaadll

28



Cay yeSI) 4S5 clagaally 3l A 40 S Sl

o sl SOl OF (o ) JI2 e (Bl ) gl plans g (G LY IS IV e Lo
J# by N5 sins s e iall o Lsme Gl k=804 ey K =14 Sldl -]

Al £ agle 55y abls c({—l.ge +1.96} )
VT AT

Slgmdll @3 G LLYY Ay ol 1S gl 2l Ljung-Box jles! Jesns s oY

o el ISadh 3 Q-Stat ssendl 3 2ad 2T Q7 sl [la= VI aliax] 33155 o odel K < 20

20 A2 20 A2
Q =TT+ 2)Z$—(kk) = 48(48+2)> 4{; (kl)( =109.42 > 42,(20)=3141
k=1

- ~ 18—
pdell Bob b 25 atey 2 (20)=31.41 Yl islamyl r xSTQT 210042 Byet! Bl Ly
28 ahlldl JWly 905 g Spies s Shall Lgime ssled @l LUV ol S 0L W)
Beomgie 339 ALl BlEa) ade e ST (el LAA) Ohlas) Jleszaliy (3Rt
. (ADF) Augmented Dickey-Fuller

ADF jlsst adlss Joay 1 (2-2) o8y Jgiond!

ol dadl SV aed | g ) | el il | gigedips | s¥igs
Prob (ADF)
-2.926622 -2.015450 1) 735
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Crate: 03M15M7F Time: 09:34
Sample: 20M12M01 2016M12
Included cbservations: 47

Autocorrelation Partial Correlation A PAC Q-Stat FProb
| e | — 1 -0.618 -0.618 “19.141 0.000
[ L | 2 0.254 -0.046 25561 0.000
= g o 2 -0.261 -0.09F7 29116 0.000
v En ! ! 4 0120 -0.002 31.051 0.000
g o L | 5 -0.104 0042 31.6329 0.000
[ = ] @ 6 0122 0126 32614 0.000
L [ = ] 7 -0.047 0147 32739 0.000
L = [ g8 -0.122 -0.199 32764 0.000
[ s ] L | 9 0157 -0.020 35261 0.000
= = 10 -0.260 -0.252 394650 0.000
= L | 11 0277 -0.041 44358 0.000
/g L 12 -0.200 -0.155 50.280 0.000
L s ] L | 12 0242 -0.029 54284 0.000
/g L 14 -0.208 -0.152 60.924 0.000
= ! ! 15 0.268 -0.024 66.109 0.000
= g o 16 -0.237 -0.059 70.287 0.000
[ = ] L = 17 0149 -0.103 71.991 0.000
L = L 18 -0.132 -0.143 732.3284 0.000
[ = ] L 5 19 0154 0074 75346 0.000
L = L 20 -0.122 -0.053 7T6.624 0.000
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Prob (ADF Ugioeol! LA gl ool g s S g
0.05 0.000
- - 1) »3sa)
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s
0.05 0.000 -1.948140 -14.21912 3) sl
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0.05 0.000 -3.510740 -14.74211 @) g3 s Hy e i
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Series: D(DS1)

. Sample 2012M01 2016M12
Observations 47

0 Mean  -0.033766
Median -1.673410

8 Maximum  26.02900
Minimum -271.95890

67 Std. Dev.  12.41056
Skewness  0.081939

4 Kurtosis 2.696798

2 Jarque-Bera  0.232626
Probabiity ~ 0.890197

0

30 2 20 15 -0 5 0 5 10 1B 2 2 0
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prob - Y
prob(BDS) z-statistique
0.05 0.0000 5.414223 2
0.05 0.0000 4.916627 3
0.05 0.0000 4.310467 4
0.05 0.0002 3.696133 5
0.05 0.0023 3.048120 6
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o) pde s T (Schwarz
JERTA{I 1P

2 Al g 3N A ] s g d p il e m3sedl e Ol e e clemY) ey
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C ) il W ey QU Jaadl g ad Lelak aes 58Ty schwar (Akai

Adjusted Re DWe HQSC ¢ AIC jlmall 35 £kl o abisliall it 1 (5-2) Jguznll

Durbin-Watson | Adjusted R- :
H Sc AIC 390l o5
squared Q asal &
Ol g Wl (3 »3ef
1.9437 0.346 7.635338 7.758095 7.561271 bl spmy W 2 258
C AR MA SMA
1.0429 0.361 7.575622 7.676828 7.519369 C i) Bl W 3 iyt
SMA Ji G - (3 7348
1.923 0.3754 7.521603 7.595258 7.477164
2.0049 0.3828 7.474271 7.523374 7.444644 MA 01 Gl 3 3 st
J oyl B T390
2.0049 0.3828 7.474271 7.523374 7.444644 w5 AR()
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Dependent Variable: D(DS1)
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 0411917 Time: 00:40
Sample: 2012M02 2016M12
Included cbservations: 47
Convergence achieved after 28 iterations
Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(1) -0.627418 0.144197 -4 351120 0.0001

SIGMASCQ 91.01425 A7 61017 5168277 0.0000
R-squared 0.396237 Mean dependent var -0.033766
Adjusted R-squared 0 382820 S.D. dependentwvar 1241056
S.E. ofregression 9. 749837 Akaike info criterion 7444644
Sum squared resid 4277 670  Schwarz criterion T.B23374
Laog likelihood -172.9491 Hannan-Cuinn criter. 7474271
Durbin-Watson stat 2004925
Inverted AR Roots -.63
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Date: 041917 Time: 00:46

Sample: 2012M01 2016M12

Included observations: 47

Q-statistic probabilities adjusted for 1 ARMA term

Autocorrelation Partial Carrelation AC PAC Q-Stat Prob
I I 1 -0.02... -0.02... 0.0257
T = T 2 -0.09... -0.09... 0.4999 0.480
[ [ 3 -0.03.. -0.04... 0.5691 0752
[ [ 4 0.056 0.046 0.7398 0.864
T = T = 5 0.102 0.098 1.2050 0.861
o ma o jma 6 0.149 0.167 25502 O0.769
' : ' ' : ' 7 -0.11... -0.08... 33217 0763
' ' ' ' g -0.18... -0.17... 5.23802 0.6514
o [ = 0 -D.06.. -0.10.. 55978 0.602
I = s I 1. -0.15... -0.24... T.1086 0.626
[ [ 1. 0.045 -0D.02... 7.2372 0703
T = I s 1. -0.13... -0.17... 84220 0.675
I I 1. -0.07... -0.02... B.F652 0723
I [ 1. -0.18... -0.16... 11.228 0.592
[ [ 1.. 0.054 0.044 11.436 0.651
T = I s 1. -0.10... -D.14... 12294 0.657
I T 1. -0.01. -0.08.. 12311 0722
[ I | 1.. 0.007 -0.05... 12316 0.781
[ [ 1.. 0.089 0.049 12963 0724
[ [ 2. -0.01... -D.08... 12.995 0.839
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Series: Residuals
7 — — Sample 2013M02 2016M12
Observations 47
6 | - L
Mean -0.090273
5 S Median -1.395577
Maximum 28.02356
4+ Minimum -17.20020
Std. Dev. 9.642847
3 Skewness 0.575734
5 Kurtosis 3.300040
1 Jarque-Bera 2.772808
] Probability 0.249973
Y T T T T T

-15 -10 -5 (0] 5 10 15 20 25 30
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2 -0 0.575734-0
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T 47

Sblze Al ods O (6F Hy 1wy =0 2ol i sy v; <1.96 L

=1.61138<1.96

tHy 1V, =0 (k) mlalidl 253 Lol 1 Kurtosis jLes <
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|24 |24
T 47
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Date: 04/19M17F Time: 00:47
Sample: 2012M01 Z2016M12

Included observations: 47

Auvutocorrelation FPartial Correlation A PAC Q-Stat Prob
T | T 1 -0.06... -0.06 02091 0.647
I T 2 -0.06... -0.06 0.2992 0.819
[ - T v 2 -0.07.. -0.08 06624 0.882
[ I 4 -0.06... -0.07 0.8772 0.928
T ol 5 -0.01... -0.03 0.8927 0.971
s v 65 0172 01568 25743 0.860
[ [ 7 -0.04 . -0.03 Z 6666 0.914
' J 1 1 J ' 2 -0.00 0.007 2. 6669 0953
I 1 1 I 9 -0.14... -0.13 2.8797 0.919
T T - I 1. 0.064 0066 41266 0.941
I = [ s 1., -0.15... -0.17F 573272 0.890
N T 1. 0.034 -0.02 58141 0.925
= T = 1. 0129 0126 7.1271 0.895
T oo 1... 0.029 0.032 71872 0.927
TN s O = A -0.14.. -0 86830 0.893
g O s A... -0.0O7F... -0.11 90759 0.9710
[ = v 1. -0.02... -0.04... 96699 0.917
[ T = 1. 0162 0119 11.782 0.858
- I [ 1., 0072 0.041 12295 0.873
ol T = 2. -0.04.. -0.09... 12.430 0.900
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Heteroskedasticity Test: ARCH

F-statistic
CObs*R-squared

o 1s5699 Probb. FI(1,44) 06566386
O 1932324 Prob Chi-Sqguare(i1) O 6602

Test Equation:

Crependant Variable: RESIDNZ2

Method: Least Squares

Crate: 04197 Time: 0058
Sample (adjusted): Z013MO3Z 2016M12

Included observations: 46

after adjustments

Wariable CoaefMicient Std. Errar t—-Statistic Prob.

L o5 75208 25 075182 2815992 D000
RESID2(-1) 00543832 O 150566 0. 420922 0.566286
R-sguared 00022032 Mean dependant var 29. 75906
Adjusted R-sguared 0. 0123429 S. D dependent var 140 1229
=.E. ofregression 141 2092 Akaike info criterion M1Z2.F8327F0
Sum sqguared resid S7Tas45 4 Schwwarz criterion 12.8632320
Log likelinhood 292 0250 Hannan-Cuainn criter. 1Z2.81242
F-statistic O 185599 Crurbin-Watson stat 1. 9829832

Prob(F-statistic)

D.663624
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Null Hypothesis: DS1 has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.015450 0.2794

Test critical values: 1% level -3.581152
5% level -2 926622
10% level -2.601424

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DS1)

Method: Least Squares

Date: 041917 Time: 01:54

Sample (adjusted): 2013M03 2016M12
Included observations: 46 after adjustments

Variable Coefficient Std. Error -Statistic Prob.
DS1(-1) -0.298407 0.148060  -2.015450 0.0501
D(D31(-1)) -0.470195 0.133502  -3.521999 0.0010
C -0.500869 1.381796  -0.362477 0.7188
R-squared 0.448770 Mean dependentvar -0.374093
Adjusted R-squared 0423132 5.0 dependentvar 1232276
S.E. of regression 9359368 Akaike info criterion 7373626
Sum squared resid 3766.704  Schwarz criterion 74082885
Log likelihood -166.5934 Hannan-Cuinn criter. 7418301
F-statistic 1750370 Durbin-Watson stat 1.946404
Prob(F-statistic) 0.000003

S z350dl DST aldd ADF jles) il @ (3) o8y ekl

Mull Hypothesis: D51 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.®

Augmented Dickey-Fuller test statistic -2.073712 0.5463

Test critical values: 1% level -4.170583
5% level -3.510740
10% level -3.185512

*MacKinnon (1996) one-sided pvalues.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{DS1)

Method: Least Squares

Date: 04/19M17 Time: 01:55

Sample (adjusted): 2013M03 2016M12
Included observations: 46 after adjustments

Variable Coefficient Std. Error t-Statistic Prab.
DS1-1) -0.311387 0150159  -2.073712 0.0443
D(DS-1)) -0467967 0134364 -3.482819 0.0012
C 2147860 4088300  0.525368 0.6021
@TREND(2012M01™)  -0.072735 0105576  -0.688942 0.4946
R-squared 0.454930 Mean dependentvar -0.374998
Adjusted R-squared 0415896 S.D. dependentvar 1232276
S.E. of regression 9417072 Akaike info criterion 7405867
Sum squared resid 3724612 Schwarz criterion 7.564879
Laog likelihood -166.3349  Hannan-Quinn criter. 7 465434
F-statistic 11.68478 Durbin-Watson stat 1.946922
Prob(F-statistic) 0.000011
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Mull Hypothesis: D31 has a unit root
Exogenous: None
Lag Length: 1 (Automatic- based on SIC, maxlag=9)

t-Statistic Prab.*

Augmented Dickey-Fuller test statistic -2.019484  0.0427

Test critical values: 1% level -2.616203
% level -1.943140
10% level -1.612320

*MacKinnon (1996) one-sided pvalues.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DS1)

Method: Least Squares

Date: 0411917 Time: 01:56

Sample (adjusted): 2013M03 2016M12
Included obsenvations: 46 after adjustments

Variable Coefficient  Std Error  t-Statistic  Prob.
Da1(-1) -0.295647 0146397 -2019484  0.0496
D{D&1(-1)) -0471662 0132117 -3570026  0.0009
R-squared 0447086 Mean dependentvar -0.374998
Adjusted R-squared 0434520 3.D. dependentvar 12.32276
S.E ofregression 0266525 Akaike info criterion 7.333199
Sum squared resid 3778.213  Schwarz criterian 7412705
Log likelihood -166.6636 Hannan-Quinn criter. 7.362982

Durbin-Watson stat 1.942802




Sl 2350t D(DSTy dhded ADF jLast il : (7) o3y ekl

Null Hypathesis: D(DS1) has a unit root

Exogenous: None

Lag Length: 0 {Automatic - based on SIC, maxlag=9)

S8 z350d DDS1y ikl ADF et gils © (6) o3, gl

Mull Hypothesis: D(D31) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

Js¥ 353t D(DSTy dhaded ADF jLast il © (5) o3y goekelt

Null Hypothesis: D(DS1) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

{-Statistic Prab.* t-Statistic PFrab* t-Gtatistic Prab.*
. - Augmented Dickey-Fuller test statistic -13.93889  0.0000 Augmented Dickey-Fuller test statistic -14.06967  0.0000
.‘KUGI’T‘IE.I'Tted Dickey-Fuller test stafistic 1421012 0.0000 Test critical values: 1% level -4 170583 Test critical values: 1% level -3.581152
Test critical values: 1% level -2.616203 5% lavel -3590740 584 lavel -2 02GR22
5% level -1.848140 10% level -3.185512 10% level -2.601424
10% level -1.612320
*MacKinnon (1996) one-sided pvalues. *MacKinnon (1998) one-sided p-values.
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
; - Dependent Variable: D(DS1.2) Dependent Variable: D(DS1,2)
Augmented Dickey-Fuller Test Equation
Degendenwariab\;e'D(Dm 2) g Method: Least Squares Method: Least Squares
" tph d Least S ) ! Date: 041917 Time: 02:12 Date: 041917 Time: 02:11
E)Et ,Umeg‘ﬁ? %F'a“?sugﬂ Sample (adiusted): 2013003 2016012 sample (adjusted); 2013403 201612
ate: 7 Time- e Included obs ervations: 46 afer adjustments Included observations: 45 after adjustments
Sample (adjusted): 2013M03 2016M12
Included observations: 46 after adjustments Variable Coeficient  Std Emor  tStatistic  Prob. Variable Coefficient  Std Error  t-Stafistic  Prob.
Variable Coefficient Std. Error t-Statistic Prab. DOS1(-1)) -1.621549 0116333 -1393889  0.0000 D(DS1(-1)) -1.618910 0.115064  -14.06967 0.0000
C 1.204660 4220752 0306737  0.7605 C -0.357615 1427177 -0.250575 0.8033
D(DS1(-1)) 1618975 01138/3  -14.21912 00000 @TREND(2012M017)  -0.045266 0108686 -0.416481  (0.6791
R-zquared 0.818148 Mean dependentvar -0.403085
R-squared 0.818879 Mean dependentvar -0.403085 Adjusted R-squared 0.814015 S.D. dependentvar 2244487
R-squared 0.817889 Mean dependentvar -0.403085 -
ﬂ.d'Ltllsted R-squared 0817339 éD de gndemvar 99 44437 Adjusted R-squared 0.810455 S.D. dependentvar 2244487 S.E. of regression 9679558 Akaike info criterion 7420414
.SIJE ; a 0578030 Akaik .pf i 78360 SE. of regression 9771775 Akaike info criterion 7459367 Sum squared resid 4122520 Schwarz criterion 7.499921
£ OfTegression - Akalke Info cnterion - Sum squared resid 4105957 Schwarz criterion 7579126 Loglikelinood -163.6695 Hannan-Quinn criter. 7.450198
Sumsquaredresid  4128.412  Schwarz criterion TA18115 Log likelinood 1685769 Hannan-Quinncrter. 7504542 F-statistic 1979556 Durbin-Watson stat 2064226
Log likelihood -168.7023  Hannan-Quinn criter. 7.393254 F-statistic 97.20523 Durhin-Watson stat 2067443 Prob(F-statistic) 0.000000
Durbin-Watson stat 2.061160 Prob(F-statistic) 0.000000
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Mull Hypothesis: D{DS1) has a unit root
Exogenous: Mone
Bandwidth: 3 (Newey-\West automatic) using Bartlett kernel

Mull Hypothesis: D{DS1) has a unit root
Exogenous: Constant, Linear Trend

S8 z350dt DDS1y abaldd FP Lt s 1 (9) o3 goeked!

Bandwidth: 3 (Newey-\West automatic) using Bartlett kernel

Mull Hypothesis: D(DS1) has a unit root
Exogenous: Constant

Js¥ 2353t D(DSTy dladd FP Lt it : (8) o) oekol!

Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.* ]
Ad]. t-Stat Prob.* Adj.tStat  Prob*
.Pl.h”:'ps-felrmrl] tes.t Statlsn,c]% lavel g%gg;g; 2.0000 Phillips-Perron test statistic -14.74211  0.0000 Phillips-Perron test statistic -14.85129  0.0000
estcriical values: eve e Test critical values: 1% level -4.170583 Test critical values: 1% |evel 3581152
5% level -1.848140 59 level -3.510740 ' 5% level _2'925522
10% level -1.612320 10% level -3.185512 10% level _2 501424
*MacKinnon (1996) one-sided p-values. “Mackinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided pvalugs.

) - } Residual variance (no correction) 89.2601... Residual vari di 205202
Residual varlancel (no correctian) 897480 HAG corrected variance (Bartlett kernel) 752014, esidua vanance_[no correction) X
HAC corrected variance (Bartlett kernel) 76.2833... HAC corrected variance (Bartlett kernel) T6.0005...

Phillips-Perron Test Equation . )
Phillips-Perron Test Equation Dependent Variable: D{DS1,2) Ezltllllapnsd_s:tr{.?anriggIset'E[;JfLEIJaS“‘?g}
Dependent Variable: D(DS1,2) Method: Least Squares Method: Least Squares
Method: Least Squares Date: 04713117 Time: 02:07 Date: 04H9A7 Time: 02:05
Date: 04119117 Time: 02:08 ﬁfgﬂgLedtggls"';tfa‘ii}[']Egjjé"‘ggjg;?&”gfﬂems sample (adjusted): 2013M03 2016M12
Sample (adjusted_}: 2013M03 2EI‘1I_3I'v'I'1 2 _ Included observations: 46 after adjustments
Included observalions: 46 after adjustments Variable Coefficient ~ Std Emor  t-Statistic  Prob. _ _ .
Variable Coefficient t-Statistic Prob.
Wariable Coefficient Std. Errar t-Statistic Prob. D(DS1(-1)) -1.621544 0116333 -13.93889 0.0000
C 1294660 4220752 0306737  0.7605 D(DS1(-1)) -1.618910 -14.06967  0.0000
D(DS1(-1)) -1618975 0113859 -1421812 00000  @TREND(2012M017) -0.045266 0108686 -0.416481  0.6791 c 0357613 0250575 08033
R-squared 0817880 Mean dependentvar  -0.403085  R-squared 0818879 Mean dependentvar  -0.403085 R-squared 0818148 Mean dependentvar ) 40308
Adjuqsted R-squared 0817880 é D depgndentvar 20 444g7  Adiusted R-squared 0.810455 S.0. dependentvar 22 44487 Adjusted R-squared 0.814015  3.D. dependentvar 22.44487
SE of X 9578230  Akaike info criteri 7a7aagp  SE ofregression 9771775 Akaike info criterion 7.459867 S.E. of regression 9.679558 Akaike infa criterion 7.420414
‘£ ofregression : ARalke Inio criterion : Sum squared resid 4105967 Schwarz criterion 7579126 Sum squared resid 4122529  Schwarz criterion 7.499921
Sum_sqqared resid 4128412 Su:hwamu:nt_ermn_ 7418115 Log likelihood -168.5769 Hannan-Quinn criter. 7.504542 Log likelihood -168.6695 Hannan-Quinn criter. 7.450198
Log likelihood -168.7023 Hannan-Quinn criter. 7.393254  Fogtatistic 97.20523 Durbin-Watson stat 2.067443 F-statistic 197.9556  Durbin-Watson stat 2064226
Durbin-\Watson stat 2061160 Prob(F-statistic) 0.000000 Prob(F-statistic) 0.000000
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Dependent Variable: D(DS1)
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 080317 Time: 13:28
Sample: 2013002 2016012

Included observations: 47

Convergence achieved after 32 iterations
Coefficient covariance computed using outer product of gradients

BOS Testfor D(DS1)

Date; 041917 Time: 0217
Sample: 2012001 2016012

D(DS1y ilkd BDS st gts : (12) oy kel

D(DS1) ild KPSS et gls : (1) oy kel

Mull Hypothesis: DIDS1) is stationary
Exogenous: Constant

Bandwidth: 38 (Newey-West automatic) using Bartlett kernel

Variable Coefficient  Std Error  t-Statistic  Prob.
c 0130087 0828246 -0158150  0.&7TH1
AR 0698170 0276887 -2541513  0.015G
MA(Z) 0124789 0235081 -052BB10 05447
SMAT) 0034546 0329736 0104770 09171
SIGNMASQ 8006473 2384072 3757813 0.0005
R-squared 0403199 Mean dependent var -0.033766
Adjusted R-squared 0.346361 5.0. dependentvar 1241056
S.E. of regression 10.03368  Akaike info criterion 7561271
Sum squared resid 4228342 Schwarz criterion 7758095
Log likelihood 1726889  Hannan-Quinn criter, 7635338
F-statistic 7.003812 Durbin-Watson stat 1941733
Prab(F-statistic) 0.000186
Inverted AR Raots -10
[nverted MA Raots 35 -03 -35

Included observations: 60 Li-Stat
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.44088..
Asymptotic critical values®; 1% level 0.73900...
. . - o 5% level 0.46300...
Dimensio.. BDS Statistic  Std.Eror  zStatistic  Prob. 10% level 0.34700...
2 0050745 0008372 5414223 00000 *Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
3 0074086 0015068 4916627  0.0000
4 0078238 0018151 4310467 0.0000 Residual variance (no correction) 150.745...
5 0070738 0019138 3696133  0.0002 HAC comrected variance (Bartlett kernel) 10.9841..
i 0086922 00186759 3.048120  0.0023
KPSS Test Equ_atinn_
Rangsin 07 e e 0%
Pairs within epsilon 1561.000 V-Statistic  0.706655 Date: 04/19/17 Time: 02:00
Triples within epsilon RE14500  V-Sfafictic  0.531144 ﬁfémg': d‘g3{3“9553%};?5“,"3;“‘;7%’?gg?ﬂriems
Dimensio..  C(mn) mn)  CeLndm-1).. cdnm-10) e(tn{m-11~. Variable Coeficient  Std. Emor _ t-Stafistic  Prob.
2 5520000 0533333  719.0000 0694686 0482589 c 0023766 1810267 -0.013652  0.9352
3 3970000 0401010 6820000 0683339 0326925 N ] 2000000 1ean devendent 2033750
-5quare . vigan dependent var -l
4 281.0000 0297040  G47.0000 0.683932 0.218803 Adjusted R-squared 0.000000 S.D. dependentvar 1241056
5 1030000 0243732 6120000 Q677741 0142094  SE. ofregression 12.41056 Akaike info criterion 7.896020
5 dresid 7085.016 Sch iteri 7.935385
6 1270000 0147503 5770000 0670131 (0.090581 Lﬁﬁiiﬂﬁﬁé‘iares' -184.5565 Hgn“::nm-tclr:li?]rr:ocnriter. 7.910833

Durbin-\Watson stat 3200731
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Oependent Variable: DDS1)
Method: ARMA Marimum Likelinoad (OPG - BHHH)
Oate: 0500347 Time: 13.39
Sample: 2013002 2016H12

Included obsenvations: 47

Convergence achieved after 24 terations

Coeficient covariance computed using outer product of qradients

T3l e Aol Jorl e il il ¢ (13) o3y Goelol!

Dependent Variable: D(D&1)
Wethod: ARMA Maximum Likelihood (OPG - BHHH)
Date: 0510317 Time: 13.33
Sample: 2013M02 2016012

Included abservations: 47

Convergence achieved after 34 iterations

Coefficient covariance computed using outer product of gradients

Dependent Variable: D(DS1)
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 0510317 Time: 13.31
Sample: 2013002 2016012

Included absenvations: 47

Convergence achieved after 36 iterations
Coefficient covariance computed using outer product of gradients

Variable Coefiicient ~ Std Emor  t-Statistic  Prob.
Variable Coefficient  Std Fmor tSafisfic  Prob, Varianle Coeficient  Std Emor  t-Statistic  Prob.
AR(1) 0698207 0276002 2530043 00151
W) Q0748 044107 A% 00001 AR(T) 0673204 0144003 4674338 0.0000 A2) 0124795 0239628 0529627 05991
HA2) 4109192 0160061 0682189  0.4987 SHA(T) 0035504 0320912 0407880 09145
GRS U SO ST 0 SIGHASQ 0005802 1861441 4837974  0.0000 SlGHASQ 0002548 2233205 4031060  0.0002
Resquaret DXGE3T Wean depenentvar TR g g areg 0402594 Meandependentvar 0033766 Resquared 040796 Wean dependentvar 0033766
AtdRsquarsd 002620 SD.cepencentver 1241098 aguctedRsquaed 0379430 SD.dependenbvar 124105 AdustedResquaed 0351131 SD.dependentvar 1241056
SE. of regression 07437 Akaleinfocrierion 7444544 SE. of regression 9807966  Akaike info criterion 7477184 SE. ofregression 0919675 Akakeinfo criteion 7519369
Sumsquaredresid 4277670 Schwarzcriterion 152374 Sum squared resid 4232633 Schwarz criterion 7595258 Sum squared resid 423119 Schwarz criterion 1.676828
Log lkelinaod AT20401 Hannan-Quinnerter, 7474271 Log likeihood AT27133 Hannan-Cuinnciter. 7521603 Loglikelinood AT27032 Hannan-Quinn criter.  7.578622
Durbin-Watson stat 7 004925 Durbin-Watson stat 1023678 Ourbin-Watson stat 1.942908
Invered ARRoats -7 Inverted ARRoots——-70
metedARRovs  -f neted iR 33 meredMARs 3B M -
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