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Summary:
In this research, we will attempt to conduct a standard study to predict the
sales of OROLAIT for the distribution of milk and its derivatives by using
the Box-Jenkins method in the study and analysis of the time series using
Eviews8.0. We chose a time series that represented the monthly sales of
milk and dairy production January 2013 to December 31, 2017 as an
applied study and we have reached an estimate of an appropriate model for
the organization represented in the AR model of self-regression.

Keywords: Sales Forecast, Box Jenkins Method, self regression
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LgiBling Auu)al) il : SN Casal)
Aal) il pae :JgY) culladl)
Crlaeall Ao @l ddua o) dyal)

Resnspal) Clagsa (2)J 52

2017 2016 2015 2014 2013 < gl / g3y
1,436,878 3,994,995 3,265,908 2,794,435 1,695,276 JPLEEN
1,324,990 3,465,136 2,765,383 2,456,705 1691929 R
1,486,014 3,736,043 3,146,204 2,818,490 1,865,540 ok
1,430,844 3,631,289 3,189,115 2,681,070 1,569,895 JA
1,487,118 3,609,405 3,104,254 2,599,054 1,565,035 sk
1,402,733 3,500,265 2,510,485 2,348,840 1,570,340 Ols
1,445,445 4,377,148 4,008,535 2,503,885 1,748,395 Al
2,091,240 3,183,589 4,125,738 4,341,520 2,772,331 <l
2,073,069 3,360,298 3,363,515 2,587,620 1,914,189 i
1,575,184 3,662,299 3,660,772 3,288,840 2,121,005 S|
1,491,804 3,761,965 3,432,318 2,852,408 1,600,980 b g
1,520,970 3,376,262 3,733,652 3,193,138 2,450,995 e
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Nt S (3)d s

Mull Hypothesis: DY) has a unit root
Exogenous: Maone
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -11.03534 0.0000
Test critical values: 1% level -2 605442

5% level -1.89465449

10% level -1.613181

*MackKinnon (1996) ane-sided p-values.

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

Method: Least Squares

Date: 05/24M19 Time: 14:40

Sample (adjusted): 3 60

Included observations: 58 after adjustments

Wariable Coefficient Std. Error t-Statistic Prob.

DiYi-1)) -1.362360 0123454  -11.03534 0.0000
R-squared 0681170 Mean dependentwvar h60.5680
Adjusted R-squared 0681170 S.D. dependentvar 1024025,
S.E. of regression 578216.0 Akaike info criterion 2939037
Sum squared resid 1.891E+13  Schwarz criterion 29.42580
Log likelihood -851.3208 Hannan-Quinn criter. 29 40421
Durbin-Watson stat 2125464
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gsind Y Aulull 3 (HT dpcajil) (s diag %5 45z (s5ise Jic ¢ ttab=-1.946 >« tal=- 11.035
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ally G BLEY) A (3) Jsa

Diate: 05/21M19 Time: 13:42
Sample: 160
Included observations: 60

Autocorrelation Partial Carrelation A PAC Q-5tat  Prob

0752 0752 35637 0.000
0666 0232 64.091 0.000
0595 0.088 87212 0.000
0558 0.096 10787 0.000
0518 0.048 126.02 0.000
0359 -0.276 13490 0.000
0308 0.006 14155 0.000
0242 -0.030 14575 0.000
0173 -0.081 14795 0.000
10 0079 -0111 14241 0.000
11 0020 0.036 14244 0.000
12 -0.024 -0.049 14343 0.000
13 -0160 -0.269 15050 0.000
14 -0132 0230 15191 0.000
15 -0162 0.031 154.07 0.000
16 -0.183 -0106 156.90 0.000
17 -0.236 -0.051 161.71 0.000
18 -0.288 0.010 169.06 0.000
19 -0.242 -0.039 17439 0.000
20 -0.250 -0.012 18018 0.000
21 -0261 0.027 186.69 0.000
22 -0278 -0.052 19423 0.000
23 0226 0.048 19943 0.000
24 -0247 -0135 20573 0.000
25 -0.265 -0.053 21321 0.000
26 -0278 -01398 22168 0.000
27 -0.298 -0.040 231.69 0.000
28 -0.287 -0.062 24126 0.000
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A e Al Glenall Jia sy Sl Hleall Zually W R 3 dad B8 "Schwarz -Akhaike'

'DW" sl ) A8yl dysiaall Jlae Jab ded &5 () amy Al sall Sl V)

Zisadll pati (4) Joaa

z il AR(1) AR(2) MA(1)

Akaike info criterion 29.4186 31.504
Schwarz criterion 29.4897 31.5390
R? 0.594983 -2.3551

eviews 8.0 clyda o aldcly cullal) dae) (et jaaal)

Aad 8 5 (R? Al dad i Lol BV CAR(1) gised cmal glb odlef Joall Pl (e
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Dependent Variable: Y
Method: Least Squares
Diate: 05/21M19 Time: 14:45
Sample (adjusted): 3 60

eI BIL Jemgll

il z35ail)(5) Jsaa

Included observations: 58 after adjustments
Convergence achieved after 3 iterations

Yariable Coefficient Std. Error t-Statistic Prob.

AR(1) 0.629441 01249432 5.037854 0.0000

AR(Z2) 0.354631 0124856 2840322 0.0063
R-squared 0.594983 Mean dependent var 2696131,
Adjusted R-squared 0587750 3.0 dependentwvar 9057508
S.E. of regression 81552 4 Akaike info criterion 29 41866
Sum squared resid 1.89E+13  Schwarz criterion 29.48971
Log likelihood -851.1413 Hannan-Cuinn criter. 29 44634
Durbin-Watson stat 2119534
Inverted AR Roots .89 -.36

eviews 8.0 cla ha @ jiaall

O Loy Gun " AR(1) 58 zsa gl Lang legle Jantiall 3kl o a3l &56d DA e
: AU I e (S 7 3paill 1) e gina IS Claladl)

Yt=0.6294Yt-1 + 0.3546Yt-2

 Ja Jpaadl 8 dadle Sl 7 3gailly dilaial) cillanal)

Gty DA PIA| Cilale ) T—student Prob
AR(l) 5.037 2 0.0000
AR(2) 2.840 2 0.0063
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Diate: 05/21M19 Time: 15:06

Sample: 1

G0

Included observations: 58
Cl-statistic probabilities adjusted for 2 ARMA terms

eI BIL Jemgll

Sl LAY

SBlsall Sally LI Ly Al (4) Jed

Autocorrelation

Partial Carrelation
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11
12

14
15
16

19
20

23
24

-0.065
-0.201
-0.085

0.077
0.207

0172
-0.004

0.020
0.031

10 -0.110

0101
0.271

13 -0.276

0.014
0.027
0.077

17 -0.018
18 -0.228

0131
0.018

21 -0.043
22 -0.140

0181
0.043

-0.065
-0.208
-0.120
0.018
0.185
-0.136
0.061
-0.004
-0.001
-0.141
0.168
0.246
-0.258
0124
0.048
-0.080
-0.065
-0.037
0.030
-0.094
-0.010
-0.067
0112
-0.072

0.2609
27800
3.2408
36239
6.4372
8.4230
8.42349
8.4516
8.5201
03094
10.154
16,725
21.604
21.620
21.681
221649
221949
26.712
28.251
28.2749
28.453
30.340
33609
33794

0072
0163
0.092
0077
0134
0207
0289
0.310
0.338
0108
n.028
0.042
0.061
0.075
0103
0.045
0.042
0.058
0.075
0.065
0.040
0.052
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k) 258 (5) sl

20
— Series: Residuals
Sample 3 60
16 Observations 58
Mean 38797.32
12 | Median 31818.20
Maximum 1932499.
Minimum -2022392.
s | Std. Dev. 575098.4
Skewness -0.020825
— Kurtosis 6.409613
4 Jarque-Bera  28.09906
Probability 0.000001
o | _ ‘ | [

‘ ! ‘ ‘ ! ! !
-1999998 -999998 3 1000003 2000003
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Aol el Ll el S BLsy) Al (6) Jedd

Date: 05/25M19 Time: 13:33
Sample: 160
Included observations: 53

Autocorrelation Partial Carrelation AC PAC 0Q-Stat  Prob

a A 0109 0109 07254 0394
-0126 -0140 17137 0.425
-0.135 -0108 28751 041
-0.141 0136 41560 0.385
-0.042 -0.048 42702 05N
-0.006 -0.051 42727 0.640
-0.023 -0.067 43100 0743
-0.091 -0130 48873 05770
8 -0.108 -0136 57193 0768
10 -0.059 -0.111 59742 0817
11 0101 00289 67318 0.820
12 0167 0.069 23.8419 0716
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14 -0.119 -0.130 10016 0.761
15 -0.119 -0104 11168 0741
16 -0.060 -0.087 11.468 0.730
17 -0.025 -0.110 11.520 0.828
18 0184 0105 14464 0.698
19 0020 -0.085 14499 0754
20 -0.065 -0.069 14884 0783
21 -0.084 -0.097 15542 0795
22 -0.045 -0.081 15734 0.829
23 0102 0002 16795 0819
24 0014 -0128 16.814 0.856
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VLM ilasy) JLasy) (7) Jssa

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.665238 Prob. F(1,55) 0.2023
Obs*R-squared 1443760 Prob. Chi-Square(1) 0.2295
Test Equation:

Dependent Yariable: RESID

Method: Least Squares

Date: 05/25/M19 Time: 13:08

Sample: 3 60

Included observations: 58

Presample missing value lagged residuals setto zero.

ariable Coefficient Std. Error t-Statistic Praob.
AR(1) 0422288 0.350022 1.206461 02328
AR(2) -0.412168 0342670  -1.202812 0.2342
RESID-1) -0.483093 0374367  -1.290441 02023
R-squared 0.024892 Mean dependentvar 38797 .32
Adjusted R-squared -0.010566 3.0D. dependentvar A7a093 .4
S.E. of regression BT8128.7 Akaike info criterion 2042332
Sum squared resid 1.84E+13  Schwarz criterian 2952989
Log likelinood -850.2763  Hannan-Qwinn criter. 2946483
Durbin-Watson stat 20505483
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2017 2016 2015 2014 2013 < gl / gy
1,436,878 3,994,995 3,265,908 2,794,435 1,695,276 sl
1,324,990 3,465,136 2,765,383 2,456,705 1691929 s
1,486,014 3,736,043 3,146,204 2,818,490 1,865,540 vk
1,430,844 3,631,289 3,189,115 2,681,070 1,569,895 JA
1,487,118 3,609,405 3,104,254 2,599,054 1,565,035 sk
1,402,733 3,500,265 2,510,485 2,348,840 1,570,340 Ols
1,445,445 4,377,148 4,008,535 2,503,885 1,748,395 ERIPEN
2,091,240 3,183,589 4,125,738 4,341,520 2,772,331 Sl
2,073,069 3,360,298 3,363,515 2,587,620 1,914,189 o
1,575,184 3,662,299 3,660,772 3,288,840 2,121,005 sl
1,491,804 3,761,965 3,432,318 2,852,408 1,600,980 g
1,520,970 3,376,262 3,733,652 3,193,138 2,450,995 b




Mull Hypothesis: DY) has a unit root
Exogenous: Mone
Lag Length: 0 (Automatic - based on SIC, maxlag=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -11.03534 0.0000
Test critical values: 1% level -2.605442
5% level -1.845549
10% level -1.613181
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DY 2)
Method: Least Squares
Date: 05/2419 Time: 14:40
Sample (adjusted). 3 60
Included observations: 53 after adjustments
WVariable Coefficient Std. Error t-Statistic Prob.
DY -1)) -1.362360 0123454  -11.03534 0.0000
R-squared 0681170 Mean dependent var A60.5690
Adjusted R-squared 0681170 3S.D. dependentvar 1024025,
S.E. ofregression AT8216.0 Akaike info criterion 2939037
Sum squared resid 1.91E+13  Schwarz criterion 29425490
Log likelinood -851.3208 Hannan-Quinn criter. 2940421

Durbin-Watson stat

2125464
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Diate: 05/21M19 Time: 13:42

Sample: 1

G0

Included observations: 60
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0752
0.666
0.585
0.558
0.518
0.359
0208
0242
0173
0.079
0.020

-0.024
-0.160
-0.132
-0.162
-0.183
-0.236
-0.288
-0.242
-0.250
-0.261
-0.278
-0.226
-0.247
-0.265
-0.278
-0.298
-0.287

0.752
0232
0.088
0.098
0.043
-0.276
0.008
-0.020
-0.081
-0111
0.036
-0.049
-0.269
0.230
0.031
-0.108
-0.051
0.010
-0.039
-0.012
0027
-0.0582
0.043
-0.135
-0.053
-0.139
-0.040
-0.062

35637
64.091
g7y.212
107.87
126.02
124.90
141.55
14575
147.95
14841
148 .44
143 .48
150.50
151.91
154.07
156.90
161.71
169.06
174.39
180.18
186.69
19428
199.43
20573
21321
22168
231.69
24126

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




AR uia.ll Gsy:d\
Dependent Variable: Y
Method: Least Squares
Diate: 05/21M19 Time: 14:45
Sample (adjusted): 3 60
Included observations: 58 after adjustments
Convergence achieved after 3 iterations
Yariable Coefficient Std. Error t-Statistic Prob.
ARCT) 0629441 0124942 5037854 0.0000
AR(Z) 0.354631 0124856 2840322 0.0063
R-squared 0.594983 Mean dependent var 2696131,
Adjusted R-squared 0587750 3.0 dependentwvar 9057508
S.E. of regression 81552 4 Akaike info criterion 29 41866
Sum squared resid 1.89E+13  Schwarz criterion 29.48971
Log likelihood -851.1413 Hannan-Cuinn criter. 29 44634
Durbin-Watson stat 2119534
Inverted AR Roots 89 =36
MA Ghyd\
Dependent Variable: Y
Method: Least Squares
Date: 05/2119 Time: 1457
Sample: 1 60
Included observations: 60
Convergence achieved after ¥ iterations
MA Backcast: 0
Variable Coefficient Std. Erraor t-Statistic Prab.
MA[T) 0868144 0062344 13.92510 0.0000
R-squared -2.356102 Mean dependentwvar 2662713
Adjusted R-squared -2.355102 2.0, dependentvar 908575.4
S.E. ofregression 1664232, Akaike info criterion 31.50415
Sum squared resid 1.63E+14 Schwarz criterion 31.53906
Log likelinood -044 1246 Hannan-Qwinn criter. 31.51781
Durbin-Watson stat 0668833
Inverted MA Roots -87




Date: 05/21M19 Time: 15:06
Sample: 160
Included observations: 58
(-statistic probabilities adjusted for 2 ARMA terms
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-0.065
-0.201
-0.085
0.077
0.207
0172
-0.004
0.020
0.031
-0.110
0101
0.271
-0.276
0.014
0.027
0.077
-0.019
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-0.065
-0.208
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0.018
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0.061
-0.004
-0.001
-0141
0168
0.246
-0.258
0124
0.043
-0.080
-0.065
-0.037
0.030
-0.094
-0.010
-0.067
0112
-0.072

0.2609

27500

32408 0072
3.6239 0163
6.4372 0092
8.4230 0077
8.4239 0134
8.4516 0207
8.5201 0.289
9.3994 0310
10154 0338
15725 0108
21.604 0028
21.620 0.042
21.681 0.061
22169 0075
22199 0103
26.712 0.045
28251 0.042
28279 0058
28.453 0075
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Series: Residuals
Sample 3 60
Observations 58

Mean 38797.32
Median 31818.20
Maximum 1932499.
Minimum -2022392.
Std. Dev. 575098.4
Skewness -0.020825
Kurtosis 6.409613

T

Jarque-Bera  28.09906
Probability 0.000001
T [ T T T [ T T I’—l

‘ T
-1999998 -999998 3 1000003 2000003



Breusch-Godfrey Serial Correlation LM Test:

LM _kasl

F-statistic 1.665238 Prob. F(1,55) 0.2023
Obs*R-squared 1.443760 Prob. Chi-Square(1) 0.2295
Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 05/25M19 Time: 1308
Sample: 3 60
Included observations: 58
Presample missing value lagged residuals setto zero.
Variable Coefficient Std. Error t-Statistic Prob.
ART) 0422288 0.350022 1.206461 0.2328
AR(2) -0.412168 0342670  -1.202812 0.2342
RESID(-1) -0.48330938 0374367  -1.290441 0.2023
R-squared 0024892 Mean dependent var 38797 .32
Adjusted R-squared -0.010566 3.0D. dependentvar A7A093 4
S.E. of regression AT81287 Akaike info criterion 2942332
Sum squared resid 1.84E+13  Schwarz criterian 2952989
Log likelinood -850.2763 Hannan-Cwinn criter. 29 46483
Durbin-Wat=on stat 2.050593
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Date: 05/25M19 Time: 13:33
Sample: 160
Included observations: 53

Autocorrelation Partial Carrelation AC PAC 0Q-Stat  Prob

a A 0109 0109 07254 0394
-0126 -0140 17137 0.425
-0.135 -0108 28751 041

1
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13 0027 -0.043 8.8999 0720
14 -0.119 -0.130 10016 0.761
15 -0.119 -0104 11168 0741
16 -0.060 -0.087 11.468 0.730
17 -0.025 -0.110 11.520 0.828
18 0184 0105 14464 0.698
19 0020 -0.085 14499 0754
20 -0.065 -0.069 14884 0783
21 -0.084 -0.097 15542 0795
22 -0.045 -0.081 15734 0.829
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