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Summary:

In our study, it was necessary to conduct a standard study aimed at
predicting the sales of Nahla Group of Soft Drinks by using the
Box-jenkins method in the study and analysis of the time series
using Eviews8.0. We chose a time series represented by the

monthly sales of the company for the period between January 01,
2012 Until December 31, 2016 as an applied study and we
reached an estimate of an appropriate model for the enterprise

represented in the AR model of self-regression.

Keywords: Sales Forecast, Box Jenkins Method.
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Mull Hypothesis: SERIES0Z has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SI1C, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4 405352 0.0045
Test critical values: 1% level -4 121303
5% level -3.487845
10%% level -3.172314
*MackKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Cependent Variable: DISERIESDZ)
Method: Least Squares
Date: 05M 417 Time: 12:58
Sample (adjusted). 2 60
Included observations: 59 after adjustments
Wariable Coeflicient Std. Error t-Statistic Prob.

SERIESO02(-1)
C
@TREMD{™1™)

-0.519368 0.117595 -4.405352 0.0000
1544962 489466.0 3156424 0.0026
26467.99 11831.87 2275472 0.0267

R-squared
Adjusted R-squared
S E. ofregression
Sum squared resid
Log likelinood
F-statistic
Probi{F-statistic)

0.2573289 Mean dependentvar -15580.47
0230867 S.0D. dependentvar 1475409,
1293937, Akaike info criterion 31.03379
9.38E+12 Schwarz criterion 31.13942
=912 4967 Hannan-Quinn criter. 31.0F7502
9704788 Durbin-Watson stat 2 077656
0.000241
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Date: 05M5M7T Time: 03:03
Sample: 1 60
Included observations: 60

Autocorrelation Partial Correlation A PA&C -Stat Prob
L — LI S— 1 0620 0620 242687 0.000
1 — 1 - 2 0525 0228 41.9657 0000
LN i— | LI 2 0439 0079 54555 0.000
LI i | 1 1 4 0.361 0016 632.191 0000
[ — | LI 5 0.352 0098 7F1.593 0.000
LI LI 6 0280 -0.028 76.979 0.000
LI i g ¥ 0.211 -0.054 B80.115 0.000
LI LI 5 2 0118 -0.106 81.1068 0.000
L 1 1 9 0092 0009 281.725 0,000
1 1 1 O 1 10 -0.012 -013F 81.735 0.000
1 1 LI | 11 0.010 0064 81.742 0.000
L LI i 12 0.104 0214 82581 0000
L | LI | 13 0.093 0044 83272 0.000
LI 1 1 14 0.096 -0.004 284021 0000
L i 1 1 15 0.076 -0.001 84504 0.000
1 1 LI 16 ©0.012 -0.115 84515 0.000
L | LI i 17 -0.028 -0.132 84.585 0.000
! ! 1 ! 18 0.002 0012 845836 0.000
1 1 1 1 19 -0.014 -0.006 84.602 0.000
L | g o 20 -0.048 -0.062 84819 0000
g o 1 1 21 -0.07¥2Z -0.018 85.309 0.000
L | 1 1 22 -0.125 0.018 B86.849 0000
g 1 g o 22 -0.187 -0.086 90.260 0.000
g LI I 24 -0.107 0116 91.549 0.000
1 O 1 1 nt 25 -0.102 00321 9z 660 0000
L g 26 -0.102 -0.056 93.809 0.000
L 1 1 27 -0.069 -0.019 94343 0.000
L | g 28 -0.106 -0.034 95642 0.000
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Ll | AR AR2y|  MA(,
Akaike info criterion 31.09202| 32.71328
Schwarz criterion 31.16307| 32.74818
R’ 0.378676 | -2.280081
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Dependent Variable: SERIEZOZ

Method: Least Squares

Date: 051517 Time: 1156

Sample (adjusted) 3 60

Included observations: 58 after adjustments
Convergence achieved after 3 iterations

(S Jadl!

“ariable Coeflicient =td. Error t-Statistic Frob.

AR 0.5947 34 0122028 4 833733 0.0000

ARCZ) 0378723 0122173 2.0992904 0.0020
R-squared 0378676 Mean dependentwvar 4553611
Adjusted R-squared 0367581 S DO dependentwvar 1688306,
S E. of regressian 1342621, Akaike info criterion 31.09202
Sum squared resid 1.01E+14 Schwarz criterian 3116307
Log likelinood -B8899 6686 Hannan-Qwinn criter. 3111970
Durbin-YWatsaon stat 1991772
Inverted AR Roots .98 -39

EVIEWSS8.0 o> 5 : yzal!

o AR T gn 2358 ) Uiy Lo famadll 2501 e 28010 25l I3 e
AW S e oSG 230l 151 ¢ tginn LlST ladall OF Gaory

SERIESt=0.5947SERIESt-1 + 0.3787SERIESt-2

DA Jeadt 3 dasle ol 23 el ddladl LAl

Jgal) z3g0d) Shans (5 Jguondl

Ml lalal) T-student Prob
AR(1) 4.8337 2.000 0.0000
AR(2) 3.099 2.000 0.0030
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Date: O5MS5MAT Time: 12:49

Sample: 1 60

Included observations: 58

CO-statistic probabilities adjusted for 2 ARMA terms

Autocorrelation Fartial Correlation A PausC -Stat Frob

1 1 ! 1 1 —0.024 -0.024 00345

L - 1 L - 1 2 0175 -0.176 1. 9467

[ 1 [ ! 3 —0.058 -0.080 224712 0,134
v 1 O 1 4 0058 -0098 24577 0293
! p ! 1 5 0050 0028 25903 O.442
1 = 1 1 m 5 0136 O.111 3. 9208 0. 417
v 1 1 1 ¥ 0029 0013 39783 0553
[ - 1 O 1 8 —-0.1122 0082 50066 0.543
! no ! - 9 0026 0034 50551 D653
[ 1 = ! 10 -0 152 -0, 192 S 85983 0.545
Ly — 1 | — 1 11 -0.1898 -0.255 9. 8006 0367
1 [ [ 1 12 0084 -0.033 10.329 0412
1 no [ 1 13 0038 -0054 10439 0494
! m o ! 1 14 QO0O5F 00329 10.599 0555
1 A ! [ 15 0073 0084 11128 0500
o 1 ! I 16 —-2.052 0045 11.351 .55
1 = 1 [ 1 17 -0.141 0078 13.035 0. 500
1 no [ 1 18 0041 0035 13.179 O.66560
1 [ ! ! 19 0078 -0.022 13.723 0.687F
! 1 L ! 20 2017 -0.053 13.750 0. 745
! p [ ! 21 0058 -0.03292 14.065 0. 720
1 i 1 1 | 1 2P 0028 -0.025 14 142 0o.823
] — 1 Y — ! 23 -0.229 -0.211 19.811 0.533
1 g ! i 24 00652 0040 20 300 0S54
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16
Series: Residuals
14 Sample 2012M03 2016M12
Observations 58
12
Mean 311.3774
10 Median -49904.66
Maximum 3854234,
B+ Minimum -2765890.
Sid. Deyv. 1278293,
5 Skewness 0679919
Kurtosis 4130505
.
Jarque-Bera  7.537398
24 Probability 0022832
EI T T !—!
1500058 = FO00005 4000005
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Date: 051517 Time: 14:00
Sample: 1 60
Included observations: 58

Autocorrelation Fartial Correlation AT PAC Q-Stat Prob
[N [ 1 -0.042 -0.042 01069 0744
[ I [N T 2 0065 00632 03688 0832
I 1 I I 3 -0.002 00032 03692 0947
I 1 I I 4 -0.017 -0.021 03870 0.984
g g 5 0073 0072 07374 0.981
(I g 6 -0.121 -0.114 1.7158 0.944
g o [ ¥ -0.084 -0104 21983 0.948
g 1 g 8 -0.058 -0.051 24289 0965
g g o 9 -0.092 -0.088 304932 0962
@ [ 10 0125 0119 41768 0.9329
I 1 [N 11 -0.010 0028 41836 0.964
[N (I 12 0.084 0083 48569 0963
LI o [N 13 0149 0152 B6.59825 0.922
g o g 14 -0.060 -0.071 G6.8705 0.940
g 1 g 12 -0.076 -0163 7.3439 0,947
[ g 16 0.020 00322 74167 0964
g o [ I 17 -0.0532 0046 7T.6590 0973
g o g o 18 -0.084 0097 B8.2743 0974
g [ l 19 -01400 -0.014 91729 0970
g g o 20 -0112 -0.087F 10338 0.962
g o g o 21 -0.051 -0.068 10532 0970
g o g o 22 -0.056 0050 10882 0976
g I ! 23 0088 0014 11.242 0,979
U | g 24 0040 0035 11.504 0,985
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0097944 Prob. F(1,55) 0. 7555
Obs*R-squared 0000000 Prob. Chi-Sguare(1) 1.0000

Test Equation:

Dependent Variable: RESID

Method: Least Sguares

Date: O05M5MMF Time: 1407

Sample: 3 60

Included aobservations: 58

Presample missing value lagged residuals setto zero.

Wariable Coeaeflficient Sid. Erraor t-Statistic Prob.
ARC1) 0084714 0297754 0284511 O FFr1
ARCZY) -0.0280461 0285073 -0.282243 O.F7Faa
RESID-1) -0.109535 0.324435 -0.212950 0. Fr555
R-=squared 0007607 Mean dependent var 127322 6
Adjusted R-sguared 0044248 S0 dependent var 1324580,
S E. ofregression 136535657. Akaike info criterion 2112472
Sum squared resid 1. 01E+14 Schwarz criterian 31 23130
Log likelinood -899 6170 Hannan-2iuinn criter. 32116624
Durbin-Watson stat 1 957210
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janv-12 | 4843276,95 | janv-13|2510138,50| janv-14|3132491,12| janv-15|4032543,90| janv-16|9607887,68
févr-12 | 2451099,15 | févr-13|2709763,35| févr-14|3232067,45| févr-15|3992402,88| févr-16|8333333,13
mars-
mars-12 | 5219781,40 | mars-13 | 2872029,32 14 13871210,44 | mars-15|4572805,55| mars-16 | 7877934,82
avr-12|3871168,70 | avr-13|3099626,99 avr-14 | 3845067,25| avr-15(4131557,69 avr-16 | 6071061,78
mai-12 | 3432860,85| mai-13 | 3497495,11 mai-14 | 4035010,89 | mai-15|4990123,30| mai-16|7197691,59
juin-12 1 3955836,35| juin-13|3967371,20| juin-14|4137477,19| juin-15|4407137,50| juin-16|7710116,90
juil-12 {2394154,10| juil-13|3149705,10 juil-14 13276691,15| juil-15|3693173,10 juil-16 | 8032727,98
ao(it-12 | 6937440,55 | aolt-13 | 2333394,45 | ao(t-14 |{3128850,40 | aolt-15 | 4401078,45| ao(it-16 | 6810914,90
sept-12 | 4971432,40 | sept-13|3206140,30| sept-14|3832595,55| sept-15|3981790,60| sept-16|5189128,73
oct-12 [ 3461073,30| oct-13 |3654617,45 oct-14 13902274,70 | oct-15|5595134,20 oct-16 | 5021063,73
nov-12 | 2783955,20| nov-13|3700156,80| nov-14 |4360896,60| nov-15|5492878,18| nov-16|2046054,50
déc-12| 5457840,05 | déc-13| 5242446,14| déc-14| 6965328 90| déc-15| 6848477,15| déc-16| 3924029,22
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Mull Hypothesis: SERIES02 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=10}

S (S e

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.405352 0.0045
Test critical values: 1% lewel -4 121303
5% lewel -3.487845
10% level -3.172314
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(SERIES0DZ)
Method: Least Squares
Date: 05M4M17T Time: 12:58
Sample (adjusted). 2 60
Included observations: 59 after adjustments
Wariable Coefiicient Std. Error t-Statistic Prob.
SERIESOZ2(-1) -0.519368 0.117895 -4 405352 0.0000
C 1544962, 489466.0 3.156424 0.0026
@TREMND{™) 26467.99 11631.87 2275472 0.0267
R-squared 0257389 Mean dependentvar -15580.47
Adjusted R-squared 0230867 S.D. dependentvar 1475409,
S E. ofregression 1293937, Akaike info criterion 31.03379
Sum squared resid 9.38E+13 Schwarz criterion 31.13942
Log likelinood -912 4967 Hannan-Quinn criter. 31.07502
F-statistic 9704788 Duwurbin-Watson stat 2 077656

Prob(F-statistich 0.000241
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Date: 05M15M7T Time: 03:03
Sample: 1 60
Included observations: 60
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Sty U by dis

Autocorrelation

Partial Correlation

AC

PAC

0-Stat

Prob

L == I I [y |

Oooom 0o —

alifify

/A

|

L—

&
0D 00 = O N e L D

11
12
13
14
15
16
17
13
18
20
21
22
23
24
25
26
27
28

0.620
0.525
0.439
0.361
0.352
0.280
0.211
0.118
0.092
-0.012
0.010
0104
0.093
0.098
0.075
0.012
-0.028
0.002
-0.014
-0.048
-0.072
-0.125
-0.187
-0.107
-0.102
-0.102
-0.069
-0.106

0.620
0.228
0.079
0.016
0.093
-0.028
-0.054
-0.106
0.009
-0.137
0.064
0214
0.044
-0.004
-0.001
-0.115
-0.132
0.012
-0.006
-0.062
-0.0718
0.018
-0.086
0.116
0.031
-0.056
-0.019
-0.034

24 267
41.967
54555
§3.191
§1.533
7E6.979
80.115
81.108
81.725
81.735
81.742
82.581
83.272
84.021
24.504
84.515
84.585
24.586
84.602
84.819
85.309
86.849
80.360
91.549
82.660
83.809
84.343
95.642

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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ARC:}Q.J\
Cependent Variable: SERIESDZ
Method: Least Squares
Date: 051517 Time: 11:56
Sample (adjusted); 3 60
Included observations: 58 after adjustments
Convergence achieved after 3 iterations
Variable Coefficient otd. Error t-Statistic Prob.
AR(1) 0594734 0123038 4833733  0.0000
AR(Z2) 0378723 0122173 3099894  0.0030
R-zguared 0.378676 Mean dependentvar 4553611.
Adjusted R-squared 0.367581 5.0. dependentvar 1688306.
5.E. of regression 1342621, Akaike info criterion 31.09202
Sum squared resid 1.01E+14  Schwarz criterion 31.16307
Log likelihood -599.6686 Hannan-Ciuinn criter. 31.11870

Durbin-Watsaon stat 1991772

Inverted AR Roots 98 -39
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MA c:b}d‘
Dependent Variable: SERIES0Z
Method: Least Squares
Date: 051517 Time: 12:06
Sample: 1 60
Included observations: 60
Convergence achieved after 136 iterations
MA Backcast 0
Variable Coefficient Std. Error t-Statistic Prob.

MA(T) 0.795786 0.079567 10.00144 0.0000
R-squared -2.280081 Mean dependentvar 4523397
Adjusted R-squared -2.280081 S.0. dependentvar 1682015.
S.E ofregression 3046295 Akaike info criterion 3271328
sSum squared resid 548E+14 Schwarz criterion 3274818
Log likelinood -8980.3983 Hannan-Qwinn criter. 3272693
Durbin-Watson stat 0.831533
Inverted MA Roots -.80
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Date: 05M5M7 Time: 12:49
Sample: 1 60
Included obsemwations: 58
C-statistic probabilities adjusted for 2 ARMA terms
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2.9208
39733
50066
5.0551
68883
08006
10.329
10.4329
10.699
11.128
11.351
13.035
13179
13.723
13.750
14 065
14.142
189.811
20.300

01324
0.293
0.442
0417
0.553
0.543
0.653
0.548
0.367
0.412
0.481
0.555
0.600
0.658
0.600
0660
0.687
0.745
0780
0.823
0.533
0.564
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Series: Residuals
Sample 2012M03 20 16M12
Obscrvations 68

Mean 13774
Median -40004 .66
Maximum 3854234,
Mimirmurm -2765890.
Sid. Dov. 1278293,
Skewness 0679010
Kurtosis 4130505

Jarque-Bera  7.557308
Propabllity 0.022852

-1555585 2000005 4000005

£n
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Drate: 0511517 Time: 14:00
Sample: 1 60
Included observations: 58
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01069
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1.71538
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41768
4. 1836
4 8559
6.5325
6.8705
7.3439
74167
T.6590
2.2743
Q1729
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10683
10.883
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11.504

0.744
0.832
0.947
0.924
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0.965
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0.922
0.940
0.947
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0.970
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0.985
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LM L5
Breusch-Gaodfrey Serial Correlation LM Test
F-statistic 0.097944 Prob. F(1,55) 0.7555
Obs*H-squared 0000000  Prob. Chi-Square(1) 1.0000
Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 051517 Time: 14.07
Sample: 2 60
Included observations: 58
Fresample missing value lagged residuals set to zero.
Yariable Coefficient Std. Error t-Statistic FProb.
AR 0.084714 0297754 0284511 07771
ARIZ2) -0.080461 0.285078 -0.262243 07788
RESID(-1) -0.101535 0.324435 -0.312960 0. 7555
R-squared -0.007607  Mean dependentvar 1273226
Adjusted R-squared -0.044248 5.0 dependentwar 1324580.
3.E. of regressiaon 1353567, Akaike info criterion 3112472
Sum squared resid 1.01E+14  Schwarz criterion 31.23130
Lag likelinood -399 6170 Hannan-Cluinn criter. 31.16624

Durbin-Watson stat 1.957210
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Date: 051517 Time: 14:00
Sample: 160
Included cbservations: 58

: galla

Slsdl gl Gty S Bl Al

Autocorrelation

Partial Correlation

A

PAC

L-Stat

Frob

[

O—=m M

—

[

| =

| o B

O==10

-
=R el s B i 5 [ R TR L

BRI NS b b b b b b b =k =k
Mo = o D00~ O e LM =

23
24

-0.042
0.065
-0.002
-0.017
0.073
-0.121
-0.054
-0.058
-0.093
0.125
-0.010
0.094
0.149
-0.060
-0.076
0.030
-0.063
-0.084
-0.100
-0.113
-0.051
-0.056
0.068
0.040

-0.042
0.063
0.003

-0.021
0.072

-0.114

-0.104

-0.051

-0.088
0.119
0.028
0.083
0.152

-0.071

-0.163
0.033

-0.046

-0.09°7

-0.014

-0.087

-0.068

-0.060
0.014
0.035

0.1069
0.3688
0.36592
0.3870
0.7374
1.7158
2.1933
24289
2.0493
41768
415836
4 8569
6.5825
6.8705
¥.3439
74167
7.6580
3.2743
91729
10.338
10.583
10.883
11.342
11.504

0744
0.832
0.947
0984
0.981
0.944
0.948
0.965
0.962
0.939
0.964
0.963
0.922
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LM L5
Breusch-Godfrey Serial Correlation LM Test:
F-statistic 0097944 Prob. F(1,55) 0.7555
Obs*R-sguared 0.000000  Prob. Chi-Square(1) 1.0000

Test Equation:

Drependent Variable: RESID
Method: Least Squares
Date: 05M 5T Time: 1407
Sample: 2 60

Included observations: 58

Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic Prob.
AR(1) 0084714 0.297754 0.284511 07771
ARIZ) -0.080461 0285078 -0.282243 07788
RESID-1) -0.1015835 0.324435 -0.312960 0.75655
R-sgquared 0007607 Mean dependent var 1273226
Adjusted R-squared -0.044248 S.D. dependentvar 1324580,
S.E. of regression 1353567, Akaike info criterion 3112472
Zum squared resid 1.01E+14  Schwarz criterion 31.23130
Log likelinood -899. 6170 Hannan-CQuinn criter. 3116624
Durbin-Watson stat 1.957210
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Chi-Square Distribution Table
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