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Résumé de l'étude :

This study aims to determine the extent to which the sales forecast of Algérie
Télécom at the ouargla branch can be estimated. A quantitative analytical
approach was adopted, using monthly internet sales data obtained from
Algérie Télécom, ouargla unit, for the period (2019-2024). The Box-Jenkins
methodology was applied, which takes into account the fluctuations in the
company’s sales during the studied period to achieve accurate and reliable
.forecasts

This is what has been addressed in this study, where we estimated the sales of
Algérie Télécom (ouargla).

Keywords: Sales Forecasting, Internet, Box Jenkins, Algeria Telecom in Ouargla.
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Correlogram of Y

Date: 05/20/25 Time: 11:56
Sample: 2019M01 2024M12
Included observations: 72

Autocorrelation Partial Correlation AC PAC (Q-Stat Prob
[ — 3 1 0549 0549 22630 0.000
[ | (] 2 0413 0160 35625 0.000
[ | I I 3 0248 -0045 40373 0.000
@ [ 4 0214 0071 43966 0.000
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Correlogram of LY

Date: 05/20/25 Time: 12:08
Sample: 2019M01 2024M12
Included observations: 72

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
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Dependent Variable: DLY
Method: ARMA Maximum Likelihood (QOPG - BHHH)
Date: 05/20025 Time: 11:37
Sample: 2018M02 2024M12
Included observations: 71
Failure to improve objective (non-zero gradients) after 26 iterations
Coefficient covariance computed using outer product of gradients

Wariable Coefficient Std. Error t-Statistic Prob.
C -0.024018 0.008541 -2.812262 0.0064
AR(1) 0.651585 0102951 6.329068 0.0000
MAL1) -1.000000 4987049  -0.002005 0.9984
SIGMASQ 0236773 26472449 0.089441 0.8290
R-squared 0173450 Mean dependentvar -0.024446
Adjusted R-squared 0136440 35.D. dependentvar 0.539029
S.E. of regression 0.500908 Akaike info criterion 1.548933
Sum squared resid 16.81081  Schwarz criterion 1.676408
Log likelihood -50.98711  Hannan-Cuinn criter. 1.589625
F-statistic 4 636586 Durbin-Watson stat 2175123
Prob(F-statistic) 0.004958
Inverted AR Roots 65
Inverted MA Roots 1.00
Eviews13aae s o utdlal) slis] o 0 gzl

n=71 R*=0.1734; DW = 2.175.

t,=—2.812 & = 6.329

DLY = —0.024018 + 0.651585DLY,_, — 1&,_;.

£, = —0.0020.
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Correlogram of Residuals

Date: 05/20/25 Time: 11:39
Sample: 2019M01 2024012
Included observations: 71

Q-statistic probabilities adjusted for 2 ARMA terms

Autocorrelation

Partial Correlation AC PAC Q-Stat Prob

O

I
[
g

0

=0

=
O

-0.092 -0.092 06210
0.147 0.140 22546
0.033 0.059 23364 0126
-0.001 -0.014 23364 0.311
X 3 29648 0.397
-0.008 -0.026 29700 0.563
0.049 0.080 31680 0.674
0.025 0.054 327176 0781
-0.032 -0.049 33053 0.855
10 0.012 -0.027 3.3168 0.913
11 -0.092 -0.0917 40442 0.908
12 -0.109 -0.110 50872 0.885
13 -0.037 -0.020 52078 0.921
14 -0.060 -0.032 55366 0.938
15 0.017 0023 55637 0.961
16 -0.068 -0.070 6.0029 0.966
17 0.042 0.003 61732 0977
18 -0.063 -0.045 65652 0.981
19 -0.188 -0.204 10.080 0.900
20 -0.115 -0.155 11.429 0.875
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Correlogram of Residuals Squared

Date: 05/20/25 Time: 11:40
Sample: 2019001 2024M12
Included observations: 71

Autocorrelation

Partial Caorrelation

AC PAC  Q-3tat  Prob
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 1
g
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1 0163 0163 1.9698 0160
2 0248 0227 65294 0037
3 0160 0099 85301 0.036
4 -0.043 -0147 87113 0.069
5 0142 0116 10.297 0.067
6 -0.117 -0.1323 11.387 0077
7 0.088 0102 12.014 0.100
8 0033 0025 12104 0147
9 0095 0123 12865 0.169
10 0.068 -0.049 13255 0.210
11 -0.029 -0.037 12327 0272
12 0.086 0030 13984 0.302
13 -0.041 -0.010 14136 0.264
14 0139 0133 15.884 0.320
15 -0.022 -0.061 15929 0387
16 0.059 0.045 16.252 0436
17 0.232 0185 21414 0208
18 -0.061 0111 21773 0.242
19 0.079 -0.057 22394 0.265
20 -0.068 -0.034 228259 0296
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Heteroskedasticity Test: ARCH

F-statistic 1.869047  Prob. F(1,68) 01761
Obs*R-squared 1.872550 Prob. Chi-Square(1) 01712

EVieWSl3:\¢aujg P w;..SLbJ\ J\-\.@l oo )W‘

oY) L) 3 il drg adeg HO L 03) proub(F)1.68>0.05
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Mull Hypothesis: LY has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob*

Phillips-Perran test statistic -4 024670 0.0121
Test critical values: 1% level -4.092547

A% level -3.474363

10% level -3.164499

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

Residual variance (no correction) 0.231802
HALC caorrected variance (Bartlett kernel) 0.243152

Phillips-Perron Test Equation

Dependent Variable: D(LY)

Method: Least Squares

Date: 05/20/25 Time: 12:11

Sample (adjusted): 2019M02 2024012
Included observations: 71 after adjustments

Wariable Coefficient Std. Error t-Statistic Prob.
LY{-1) -0.374054 0094425  -3.961387 0.0002
C 2064546 0.555156 3718853 0.0004

@TREND("2019M017)  -0.007596 0.003685  -2.061227 0.0421
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Mull Hypothesis: LY has a unit root
Exogenous: Caonstant
Bandwidth: 2 (Mewey-West automatic) using Bartlett kernel

Adj. t-5tat Prob.*

Phillips-Perron test statistic -3.237988 0.0218
Test critical values: 1% level -3.525618

A% level -2.902953

10% level -2.588902

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

Residual variance (no correction) 0.246285
HAC corrected variance (Bartlett kernel) 0.215687

Phillips-Perran Test Equation

Dependent Variable: D(LY)

Method: Least Squares

Date: 05/20/25 Time: 12:09

Sample (adjusted) 2019M02 2024012
Included observations: 71 after adjustments

Variable Coefficient Std. Erraor t-Statistic Praob.
LY{-1) -0.250586 0074682  -3.354933 0.0013
C 1.191806 0367416 3243752 00018
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Mull Hypothesis: LY has a unit root
Exogenous: Mone

Bandwidth: 5 (Mewey-West automatic) using Barlett kernel

Adj. t-5tat Praob.*
Phillips-Perran test statistic -0.939081 0.3066
Test critical values: 1% level -2597939
5% level -1.845456
10% level -1.613799
*Mackinnon (1996) one-sided p-values.
Residual variance (no correction) 0.283841
HAC corrected variance (Bartlett kernel) 0.139826
FPhillips-Perron Test Equation
Dependent Variable: DILY)
Method: Least Squares
Date: 05/20/25 Time: 12:12
Sample (adjusted) 2019M02 2024M12
Included observations: ¥1 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
LY(-1) -0.011528 0.012945  -0.890630 0.3762
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Mull Hypothesis: LY is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 5 (Mewey-West automatic) using Barlett kernel

LM-5tat.
kowiatkowski-Phillips-Schmidt-Shin test statistic 0.081504
Asymptotic critical values®: 1% level 0.216000
5% level 0146000
10% level 0119000
*Kwiatkowski-Phillips-Schmidi-Shin (1992, Table 1)
Residual variance (no correction) 0.383647
HAC corrected variance (Bartlett kernel) 1.135545
KPSS Test Equation
Dependent Variable: LY
Method: Least Squares
Date: 05/20/25 Time: 12:13
Sample: 2019M01 2024M12
Included observations: 72
Wariable Coefficient Std. Error t-Statistic Prob.
C 5701282 0146534 38.90755 0.0000

@TREMD2019M017)  -0.0239438 0.003562  -6.722906 0.0000
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Mull Hypothesis: LY is stationary
Exogenous: Constant
Bandwidth: & (MNewey-West automatic) using Bartlett kernel

LM-5tat.
kowiatkowski-Phillips-Schmidt-Shin test statistic 0.709076
Asymptotic critical values®: 1% level 0738000
5% level 0463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidi-Shin (1992, Table 1)
Residual variance (no correction) 0.631360
HAC corrected variance (Bartlett kernel) 2.834077
KP33 Test Equation
Dependent Variable: LY
Method: Least Squares
Date: 05420025 Time: 12:19
Sample: 2019M01 2024M12
Included observations: 72
Wariable Coefficient Std. Error t-Statistic Prob.
C 4 851118 0.084299 51.44373 0.0000

64



Y Aty g il el Laal) dudad) Ao ADF Lis) : (04) ad) alall

Mull Hypothesis: D(LY) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 {(Automatic - based on SIC, maxlag=11)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 1111317 0.0000
Test critical values: 1% level -4 094550

5% level -3.475305

10% level -3.165046

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: DILY,2)

Method: Least Squares

Date: 05/20/125 Time: 12:21

Sample (adjusted)y. 2019M03 2024M12
Included observations: 70 after adjustments

Wariable Coefficient Std. Error t-Statistic Prob.
DiLY(-1)) -1.296178 016634 11141317 0.0000
C -0.098032 0129869  -0.754851 0.4530

@TREMD2019M017)  0.001945 0.003110 0625206 0.5339
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Mull Hypothesis: DILY) has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=11)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -11.14685 0.0001
Test critical values: 1% level -3.527045
5% level -2 803566
10% level -2 588227
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Yariable: D(LY,2)
Method: Least Squares
Date: 05/20/125 Time: 12:22
Sample (adjusted)y 2019M03 2024M12
Included observations: 70 after adjustments
Yariable Coefficient Std. Error t-Statistic Prob.
DiLY(-1)) -1.280881 0115816  -11.14685 0.0000
C -0.026829 0.062456  -0431174 0.6677
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Mull Hypothesis: DILY) has a unit roaot
Exogenous: Mone
Lag Length: 0 {Automatic - based on SIC, maxlag=11)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -11.20486 0.0000
Test critical values: 1% level -2.598416

5% level -1.845525

10% level -1.613760

*Mackinnon (1998) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LY,2)

Method: Least Squares

Date: 05/20/25 Time: 12:24

Sample (adjusted). 2019M03 2024M12
Included observations: 70 after adjustments

Variable Coefficient Std. Errar t-Statistic Prob.

DiLY(-1)) -1.288891 0115030 -11.20486 0.0000
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Mull Hypothesis: D(LY) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Mewey-West automatic) using Bartlett kernel

Adj. t-5tat Frob.*

Phillips-Perron test statistic -11.49053 0.0000
Test critical values: 1% level -4.0945580

A% level -3.475305

10% level -3.165046

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

Residual variance (no correction) 0263251
HAC corrected variance (Bartlett kernel) 0.214658

Phillips-Perron Test Equation

Dependent Yariable: D(LY,2)

Method: Least Squares

Date: 05/20/125 Time: 12:25

Sample (adjusted)y. 2019M03 2024012
Included observations: 70 after adjustments

Wariable Coefficient Std. Errar t-Statistic Prob.
DiLY(-1)) -1.296178 016634 1111317 0.0000
C -0.098032 0129869  -0.754851 0.4530

@TREMD2019M017)  0.001945 0.003110 0625296 0.5339
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Mull Hypothesis: D(LY) has a unit root
Exogenous: Constant
Bandwidth: 3 (Mewey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.®

Phillips-Perron test statistic -11.34960 0.0001
Test critical values: 1% level -3.527045

5% level -2.903566

10% level -2.589227

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

Fesidual variance (no correction) 0264787
HAC corrected variance (Bartlett kernel) 0.235685

Phillips-Perron Test Equation

Dependent Variable: DILY,2)

Method: Least Squares

Date: 05/20025 Time: 12:26

Sample (adjusted)y. 2019M03 2024M12
Included observations: 70 after adjustments

Wariable Coefficient Std. Error t-Statistic Prob.
DiLY(-1)) -1.290981 0115816  -11.14685 0.0000
C -0.026929 0062456  -0.431174 0.6677
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Mull Hypothesis: D(LY) has a unit root
Exogenous: Mone

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

Adj. t-Stat Prob.®
Phillips-Perran test statistic -11.40634 0.0000
Test critical values: 1% level -2.598416
5% level -1.945525
10% level -1.613760
*Mackinnon (1996) one-sided p-values.
Residual variance (no correction) 0.265511
HAC corrected variance (Bartlett kernel) 0.236883
Phillips-Perran Test Equation
Dependent Variable: D(LY,2)
Method: Least Squares
Date: 05/20625 Time: 12:27
Sample (adjusted) 2019M03 2024M12
Included observations: 70 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
DiLY(-1)) -1.288891 0115030  -11.20486 0.0000

64



A dajall i @l elal Alsal) Ladud) e Kpss ,Ladl @ (06) Ay galall

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

LM-5Stat.
Fowiatkowski-Phillips-Schmidt-Shin test statistic 0.060716
Asymptotic critical values®: 1% level 0.216000
5% level 0.146000
10% level 0.119000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 0.285296
HAC corrected variance (Barlett kernel) 0116615
K.P33 Test Equation
Dependent Variable: D(LY)
Method: Least Squares
Date: 05/20/25 Time: 12:30
Sample (adjusted): 2019M02 2024012
Included observations: 71 after adjustments
WVariable Coefficient Std. Error t-Statistic Prob.
C -0.084284 0129974  -0.649238 0.5183

@TREMND2019M01%)  0.001665 0.003138 0530639 0.5974
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Mull Hypothesis: DILY) is stationary
Exogenous: Constant
Bandwidth: 6 (Mewey-West automatic) using Bartlett kernel

LM-5tat.
KowiatkowskKi-Phillips-Schmidt-Shin test statistic 0102620
Asymptotic critical values™®: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 0.286460
HAC corrected variance (Bartlett kernel) 0118593
KP33 Test Equation
Dependent Variable: D(LY)
Method: Least Squares
Date: 05/20025 Time: 12:29
Sample (adjusted): 2019M02 2024M12
Included observations: 71 after adjustments
Wariable Coefficient Std. Error t-Statistic Frob.
C -0.024446 0.063971 -0.382150 0.7035
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Akaike Information Criteria (top 20 models)

1.63
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— ARMA Criteria Table

Maodel Selection Criteria Table

Dependent Variable: DLY

Date: 0520025 Time: 11:32
Sample: 2019M01 2024M12

Included observations: 71

Model LogL AlC BIC HQ

(1,1)(0,0) -50.987107 1548933 1.676408 1.599625
(2,1)(0,0) -50.269910 1556899 1716243  1.620265
(4,3)(0,0) -46.421464 1561168 1.847987 1.675227
(1,2)(0,0) -50.444910 1561828 1721172 1.625194
(3,2)(0,0) -48.393040 1574477 1797559 1.663190
(1,3)(0,0) -49.904518 1574775 1765088 1.650814
(3,1)(0,0) -50.036163 1578483 17606096 1.654523
(0,1)(0,0) -53.146683 1581597 1.6577203 1.619616
(2,2)(0,0) -50.148157 1581638 1772851 1.657677
(1,0)(0,0) -53.257095 1584707 1.580313 1.622726
(1,4)(0,0) -49.595760 1594247 1.817328  1.682959
(2,3)(0,0) -49.620608 1504947 1.818028  1.683659
(3,2)(0,0) -48.665096 1596200 1.851150 1.697585
(4,1)(0,0) -49.822032 1600621 1.823702 1.689333
(0,4)(0,0) -50.959023 1604480 1795692 1.680519
(0,2)(0,0) -53.142198 1609639 1737114  1.660332
(2,00(0,0) -53.204965 1611407 1738882 1.662100
(2,4)(0,0) -49.414430 1617308 1.872258 1.718693
(0,3)(0,0) -52.521841 1620334 1779677 1.683699
(3,4)(0,0) -48.564032 1621522  1.008341 1735581
(4,2)(0,0) -49.335915 1629181 1.884131 1.730566
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Automatic ARIMA Forecasting
Selected dependent variable: DLY
Date: 05/20/25 Time: 11:32
Sample: 2019M01 2024M12
Included observations: 71
Forecast length: 0

Mumber of estimated ARMA models: 25
Mumber of non-converged estimations: 0
Selected ARMA model: (1,1)(0,0)

AlC value: 1.54883259857

Eviwes13aos, o zpns: yibaaal)

— Equation CQutput

Dependent Variable: DLY

Method: ARMA Maximum Likelihood (BFGS)

Date: 05/20/25 Time: 11:32

Sample: 2019M02 2024M12

Included observations: 71

Failure to improve objective (non-zero gradients) after 102 iterations
Coeflicient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
C -0.024018 0.008541 -2 812274 0.0064
AR(1) 0.651585 0.102951 G.329061 0.0000
MA[1) -0.889999 74410  -0.001728 0.8986
SIGMASQ 0236774 3702657 0.063947 0.8492
R-squared 0.173449 Wean dependent var -0.024446
Adjusted R-squared 0.136439 3.D. dependentvar 0.539029
S.E. of regression 0.500809 Akaike info criterion 1.548933
Sum squared resid 16.81093  Schwarz criterion 1.676408
Log likelihood -50.98711  Hannan-Qwinn criter. 1.588625
F-statistic 4 686570 Durbin-Watson stat 2175123
Prob(F-statistic) 0.004958
Inverted AR Roots 65
Inverted MA Roots 1.00
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Heteroskedasticity Test: ARCH

Arch_kid) Jiay (9) ad (galal)

F-statistic 1.869047 Prob. F(1,68) 0.1761
Obs*R-squared 1.872550 Prob. Chi-Sguare(1) 01712
Test Equation:
Dependent Variable: RESID2
Method: Least Squares
Date: 05/20025 Time: 11:38
Sample (adjusted). 2019M03 2024M12
Included observations: 70 after adjustments
Variable Coefficient Std. Errar t-Statistic Frob.
C 0.199924 0.058591 3412191 0.0011

RESIDM2(-1) 01636749 0119724 1.367131 01761
R-squared 0026751 MWean dependentvar 0.239188
Adjusted R-sguared 0012438 35.0. dependentvar 0.429961
S.E. ofregression 0427279 Akaike info criterion 1.1653485
Sum squared resid 12.41457 Schwarz criterion 1.228638
Log likelihood -38.78884 Hannan-Qwinn criter. 1.180813
F-statistic 1.869047 Durbin-Watson stat 2068534
Prob(F-statistic) 0176087

Eviews13z aiua: jiaall
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Pour 1l'intervalle de confiance de 95%, =z (0,025) = 1,596

1 vl prédiction gc. type intervalle de 95%
2022:02 5,247024 5,135%4%50
2022:03 5,613128 5,214001
2022:04 5,036553 5,4505c0
2022:05 4,.882802 5,176252
2022:06 5,51342%9 4,.9725918
2022:07 4,927254 5,347442
2022:08 4,.858812 5,056250
2022:09 5,081404 4,.592014%9
2022:10 5,323010 5,031884
2022:11 5,.,558422 5,233e08
2022:12 5,35%3c28 5,4863591
2023:01 3,912023 5,422114
2023:02 3,5951244 4,375759
2023:03 3,713572 4,081e09
2023:04 3,258097 3,8265593
2023:05 3,258097 3,432677
2023:06 3,218876 3,31170%9
2023:07 3,456508 3,247384
2023:08 3,081042 3,420004
2023:09 2, 772588 3,152064
2023:10 3,806662 2,50140&
2023:11 3,713572 3,528k666
2023:12 3,63758¢6 3,65678%9
2024:01 4,727388 3,643483
2024:02 4,6245873 4,3594530
2024:03 5,353e28 4,554206
2024:04 4,454347 5,135848
2024:05 5,241747 4,663631
2024:06 3,178054 5,0e4212
2024:07 3,044522 3,757277
2024:08 4,365448 3,263404
2024:09 4,615121 4,025751
2024:10 4,753550 4,435371
2024:11 4,828314 4,655868
2024:12 4,6728258 4, 775357
2025:01 4,704314 0,51212%5 3,700560 - 5,7082069
2025:02 4,704314 0,623058 3,483144 - 5,5925485
2025:03 4,704314 0,717025 3,25985970 - 6,105658
2025:04 4,704314 0,800031 3,136282 - 6,272347
2025:05 4,704314 0,875200 2,988554 - 6,415675
2025:06 4,704314 0,944404 2,85331le - &6,555313
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