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Abstract :

This study aims to highlight on the sales forecasting process which is considered very important especially
in the economic companies as well as to clarify and bring the basic concepts of methodology of Box-
Jenkins and the triple exponential smoothing of Holt-Winters and indicators of forecasting quality. This
study was applied on the sales time series of semolina of Mills company Ziban El-Kantara —Biskra-, and
we concluded that both of the methods gave very satisfactory results, but the Box-Jenkins methodology
gave results more quality than the triple exponential smoothing of Holt-Winters and Closest to reality, that
which was the best.

Key Words: forecasting sales, forecasting sales techniques, exponential smoothing of Holt-Winters,
Methodology of Box-Jenkins, forecasting accuracy.
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QVENTE ilideul! L8bas Yl cibidaal ) :02 Jes sl QVENTE abuabuadt iledl Jiiatt : 01 Yl
40000
8
Series: QVENTE 33000+
Sample 2009M01 2012M12 L
Observations 48 300004
Mean 1719517 i_ 25000 -
Median 1713450 -
Maximum 3785100 [:«. 20000+
Minimum 5906.000
Std. Dev. 7185.068 ‘E 15000+
Skewness 0592043 )
Kurtosis 3121242 = 10000 -
2
Jarque-Bera 2833519 = 5000 SRR AR R —
l l Probability 0.242499 5 10 15 20 25 30 35 40 45
10000 20000 30000 40000
EViews8 zaliy e slaie Yl oriim Ll slae! (e : yuuall EVIeWs8 mali s alusicls orfis L1 slae et youal
Gl (& baall CBla¥! 102 Sl
Dlusu¥l edlales 103 Jou! Glasiell (g oieull abeasd! daagilly
Standardized Skl 312N gled! Bu gl | Ot
Unstandardized Coefficients: Coefficients e b
. s Ve
Model B Std. Error Beta t Sig. - g
1 i(Constant 3355.510 1069.720 3.137 088 A0BELER-92 1§290d6c 2008
(Constant : . : ' 467630119 1676045835610
moyenne .073 .059 .656: 1.228 344 5584,99936 25709,2625 2011
SPSS16 é_du)_} e slaie ¥l ot Ll slue] (e ©yokeal! 4075,07419 18021,7083 2012
2) Jgatl @bibs Lle by

e sl Wl ol L slae| fye i yuuall
EXCelIE gali s aluiaalyy (1) Joamdl il

ilagall oot Tpacuglf cShalall 105 Joundl A1 dals W1 1 it Jiaall 104 Jgusnd]
QVENTE (QVENTE) cilagel! iluakuad 55201
Date: 09/21/13 Time: 20:14 Date: 091513 Time: 22:18
Sample: 2009M01 2012M12 o

Included observations: 48 Autocorrelation  Partial Correlation AC  PAC QStat Prob

Difference from Moving Average , , . oTiNE T 00

Original Seri_es: QVENTE == = 2 0674 0333 49.859 0.000

Adjusted Series: QVENTESA D= g 7 0 aes D06k mh et 0400

3 g 5 0443 0112 89.379 0.000

3@ [ =] 6 0.326 -0.109 95467 0.000

) : :I: :I: : 7 0204 -0.218 97.899 0.000

Scaling Factors: o =4 SR cokotios oo 1as' 00

g o [ 10 -0.126 -0.218 99.179 0.000

g g o 11 -0.195 -0.148 101.66 0.000

= [ 12 -0.222 0131 104.96 0.000

1 1786250 I|: : : : 13 :0,305 0001 111.37 0.000

2 1327.139 = -YEEES R

3 1037.333 e (1|10 0ot 1e00 oo

4 -1862.597 A e | DRES S G

5 4855.653 ) o 20 0021 -0.032 12524 0.000
6 -741.5000
7 -1072.569
8 2961.278
9 -5517.181
10 -3353.375
11 847.5278
12 -267.9583

e alaie YU ciim Ll sl cre 2 yduall EVieWs8 el e slaie ¥l il slae] (oot yutual
Eviews8zali 5
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25024.75 25 Lals 8472750 13 als 9656750 01 il
20611.86 26 i 8515861 14 yi@ 1063586 02 Gt
26416.67 27 Lusle 6871667 15 usle 1692267 03 B
24484.60 28 Ju,al  9966.597 16 Juyai | 20894.60 04 Juyoi
32995.35 29 gle  3375.347 17 gle 1315735 05 gl
34086.50 300 ols> | 7632500 18 ols> | 1453850 06 Olsx
30642.57 31 il | 9250569 19 il | 1120557 07 Lo
21220.72 32 el | 12466.72 20 =i | 18404.72 08 o
25234.18 33 i | 1142318 21 | ediew | 16137.18 0511 W
22813.38 34 | ,mesi | 13358.38 22 uesi | 16687.37 1or{" 0% 225
21925.47 35 | ,uadg | 1627747 23 e 1476147 1 o
23049.96 36 | jyeecws 2150696 24 ,iecss | 8488.958 12 e
2012

ailagdl el el alegdl o3l e alegdl a3l el
22661.18 45 | eauw | 17329.35 41 sle 1983775 37 ol
17238.38 46 | sl 1232150 42 ols> | 24297.86 38 Erbad
14192.47 47 g 20367.57 43 s> | 20117.67 39 o
17228.96 48 ey | 1141072 44 =si  19249.60 40 Jayai
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QVENTESAS 55l 31l dals ¥ adfud el Jiaitl :07 Jguanlf

Date: 09/21/13 Time: 20:32
Sample: 2009M01 2012M12
Included observations: 48

Autacorrelation Partial Correlation AC PAC Q-Stat Prob

0.763 0763 29.740 0.000
0.721 0331 56.842 0.000
0.680 -0.110 74 757 0.000
0548 0098 91.141 0.000
0493 0079 10473 0.000
0.347 -0.309 111.60 0.000
0.208 -0.247 11413 0.000
0.093 -0.022 114.85 0.000
0.002 -0.079 11465 0.000
10 -0.107 -0.196 11538 0.000
11 -0.182 0.045 117.54 0.000
12 -0.265 0.046 12223 0.000
13 -0.304 -0.03% 12856 0.000
14 -0.275 0229 133.8%9 0.000
— 15 -0.232 0.291 137.80 0.000

! 16 -0.155 0174 13960 0.000

! 17 -0.141 -0.038 141.15 0.000
g 18 -0.075 0.092 141.60 0.000
gt 19 0.003 0065 141.60 0.000

! 20 -0.001 -0.557 141.60 0.000
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DQVENTESA Lol QVENTESA il e
Null Hypothesis: D(QVENTESA) has a unit Null Hypothesis: QVENTESA has a unit root
root Exogenous: None
Exogenous: None Lag Length: 1 (Automatic - based on AIC, maxlag=9)
Lag Length: 0 (Automatic - based on AIC, maxlag=9) . o A
gl t-Statistic Prob.* gl
t-Statistic Prob.* 04, 04,
Augmented Dickey-Fuller test
Augmented Dickey-Fuller test statistic ~ -0.339030 0.5576
statistic -10.36595 0.0000 Test critical
Test critical values: 1% level -2.616203
values: 1% level -2.616203 5% level -1.948140
5% level -1.948140 10% level -1.612320
10% level -1.612320
Null Hypothesis: D(QVENTESA) has a unit Null Hypothesis: QVENTESA has a unit root
root Exogenous: Constant
Exogenous: Constant Lag Length: 5 (Automatic - based on AIC, maxlag=9)
Lag Length: 0 (Automatic - based on AIC, maxlag=9) il . -
o t-Statistic Prob.* g
t-Statistic Prob.* A &)
Augmented Dickey-Fuller test
Augmented Dickey-Fuller test statistic  -1.861557 0.3467
statistic -10.26331 0.0000 Test critical
Test critical values: 1% level -3.596616
values: 1% level -3.581152 5% level -2.933158
5% level -2.926622 10% level -2.604867
10% level -2.601424
Null Hypothesis: D(QVENTESA) has a unit Null Hypothesis: QVENTESA has a unit root
root Exogenous: Constant, Linear Trend
Exogenous: Constant, Linear Trend Lag Length: 6 (Automatic - based on AIC, maxlag=9)
Lag Length: 0 (Automatic - based on AIC, maxlag=9) L Tk
gl t-Statistic Prob.* el
t-Statistic Prob.* ©) ©)
Augmented Dickey-Fuller test
Augmented Dickey-Fuller test statistic ~ -2.390409 0.3789
statistic -10.21760 0.0000 Test critical
Test critical values: 1% level -4.198503
values: 1% level -4.170583 5% level -3.523623
5% level -3.510740 10% level -3.192902
10% level -3.185512
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DQVENTESA ileabeall i3ty 301 dobis ¥ Alfd iled! ettt : 10 Jgund]

Date: 11/23/13 Time: 22:11
Sample: 2009M01 2012M12
Included observations: 47

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
= = 1 -0.411 -D.411 B5.45398 0.004
=0 ' ' 2 0.217 0.058 10.873 0.004
= ' ' 3 -0.156 -D.058 12148 0.007
' ' =y 4 -0.049 -D.171 12.279 0.015
[ =} v E 5 0.258 0.252 15941 0.007
I =l 6 -0.098 0.126 16.483 0.011
vopo ' ' 7 0081 -0.012 16.860 0.018
= [ 8 -0.151 -0.095 18.208 0.020
' ' vg o 9 -0.010 -D.076 18.214 0.033
' ' ' ' 10 0.028 -0.053 18.263 0.051
v g o [ = 11 -0.089 -0.148 18.768 0.085
' ' = 12 -0.024 -0175 18.804 0.093
Y= = 13 -0.1971 -0.250 21.280 0.088
' ' = 14 0.028 -0.152 21.336 0.093
' ' vgd o 15 -0.025 -0.0756 21.379 0.125
=N [ =11 16 0.138 0157 22.803 0.119
1= (= 17 -0.202 -0.104 25.955 0.075
' ' (= 18 0.001 -0.098 25955 0.101
' ' ' ' 19 -0.012 0.052 25970 0.131
' ' ' ' 20 0.062 0055 26.297 0.156

EViews8 zali s e slaie ¥l i Ll slae ¢et yoall

DQVENTSA ileukcultMA(L) zgad ypki : 12 Jouandl DQVENTSA ilulualAR(L) z3ga3 ypuddi : 11 Jguntl
Dependent Variable: DQVENTESA Dependent Variable: DQVENTESA
Method: Least Squares Method: Least Squares
Date: 11/23/13 Time: 22:59 Date: 11/23/13 Time: 22:56
Sample (adjusted): 2009M02 2012M12 Sample (adjusted): 2009M03 2012M12
Included observations: 47 after adjustments Included observations: 46 after adjustments
Convergence achieved after 8 iterations Convergence achieved after 3 iterations
MA Backcast: 2009M01
Variable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob.
C 130.2209 456.9090 0.285004 0.7770
C 118.0148 410.3364 0.287605 0.7750 AR(1) -0.414550 0.137826 -3.007778 0.0043
MA(1) -0.369846 0.137673  -2.686415 0.0101
R-squared 0.170543 Mean dependent var 143.3282
R-squared 0.145289 Mean dependent var 161.1108 Adjusted R-squared 0.151691 S.D. dependent var 4759.267
Adjusted R-squared 0.126295 S.D. dependent var 4708.830 S.E. of regression 4383.460 Akaike info criterion 19.65157
S.E. of regression 4401.445 Akaike info criterion 19.65887 Sum squared resid 8.45E+08 Schwarz criterion 19.73108
Sum squared resid 8.72E+08 Schwarz criterion 19.73760 Log likelihood -449.9861 Hannan-Quinn criter. 19.68135
Log likelihood -459.9836 Hannan-Quinn criter. 19.68850 F-statistic 9.046731 Durbin-Watson stat 1.909674
F-statistic 7.649376 Durbin-Watson stat 2.086605 Prob(F-statistic) 0.004340
Prob(F-statistic) 0.008208
Inverted AR Roots  -.41
Inverted MA Roots .37
Eviews8 zebin e slaae Wb (s Ll slae| ot yauall Eviews8 zelin le sl Wb s Ll slael g yuuall
DQVENTSA iluulealt ARMA(L, 1) z3gad yi 113 Jouand

Dependent Variable: DQVENTESA
Method: Least Squares

Date: 11/23/13 Time: 23:02

Sample (adjusted): 2009M03 2012M12
Included observations: 46 after adjustments
Convergence achieved after 11 iterations
MA Backcast: 2009M02

Variable Coefficient Std. Error t-Statistic Prob.
C 141.9852 487.9171 0.291003 0.7724
AR(1) -0.545059 0.303538 -1.795688 0.0796
MA(1) 0.158390 0.356954 0.443727 0.6595
R-squared 0.173758 Mean dependent var 143.3282
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Adjusted R-squared 0.135329 S.D. dependent var 4759.267
S.E. of regression 4425.533 Akaike info criterion 19.69116
Sum squared resid 8.42E+08 Schwarz criterion 19.81042
Log likelihood -449.8967 Hannan-Quinn criter. 19.73584
F-statistic 4521443 Durbin-Watson stat 1.961697
Prob(F-statistic) 0.016512

Inverted AR Roots 2155

Inverted MA Roots -.16
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Date: 11/24/12 Time: 158:44 Date: 11/24/13 Time: 12:42

Sample: 2009M01 2012M12 Sample: 2009M01 2012M12

Included observations: 46 Included observations: 46

Q-statistic probabilities adjusted for 1 ARMA term
fuocougiaion  aRaia Comelakion Y Wil S’ Autocorrelation  Partial Correlation AC  PAC QStat Prob
1 | ! 1 1 -0.034 -0034 00579 0810 1 1 1 | 1 0.019 0.018 0.0170
! ! ! ! 2 -0.030 -0.031 01039 0949 1 1 ' | 2 0024 0024 00469 0829
LI T rp 3 0088 0.086 04980 0919 g o [ = 3 -0.129 -0.130 09076 0.635
L g o 4 -0.152 -0.148 17076 0789 ! ' ' ! 4 -0.027 -0.023 09472 0.814
! ! ! ! 5 0019 0016 17260 0886 B [y | 5 0.303 0.316 5.8806 0.208
g = 6 -0.185 -0.207 3.6158 0729 ! ! , 0 6 0.017 -0.014 58962 0316
L [ 7 -0.001 0021 36158 0.823 [ v 7 -0.008 005 SEIBER0.435
| | | | 8 0.036 -0.009 36323 0884 L | L 8 -0.174 -0.103 7.6571 0364
rh RS e el S AR 'd |10 o002 coss 79t 0540
rg o g o 10 -0.106 -0.184 54204 0.861 [ = [ 11 -0.124 -0176 89134 0540
g o L 11 -0.133 -0.166 65409 0835 [l ] [ 12 -0.168 -0.203 10750 D464
At g 12 0124 0093 75408 0820 —_ [ 13 -0.266 -0.226 15488 0216
oA Ly 13 0.195 0204 10.097 0.686 g [ = 14 -0.066 -0.089 15792 0.261
Ly ] g 14 -0.173 -0.193 12174 0592 L ! ! 15 0.056 0.034 16.018 0312
[l 1 | 15 0.109 -0.007 13.016 0.601 Vop = 16 0.082 0110 16513 0349
= = 16 -0.126 -0.241 14184 0585 g g 17 -0.203 -0.169 19.646 0237
| | | | - g 0 ! 18 -0.105 0.014 20508 0.249
if 20090 0.022414.300) 0.645 ! ! L 19 0.007 0074 20512 0.305

1 | g o 18 -0.048 -0.113 14.488 0.697 =N | | 20 0.141 0.040 22.193 0275
! ! ! ! 19 -0.058 0037 14762 0738 . . .
Ly ! ! 20 0.235 0.047 19.450 0493
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Series: Residuals
8 ) Sample 2009M03 2012M12
= Observations 46
6 - Mean 1.90e-08
Median -112.1919
5+ Maximum 7525.607
Minimum -11033.73
4 Std. Dev. 4334.481
3 - Skewness -0.130378
Kurtosis 2.529674
2 |
Jarque-Bera 0.554301
14 ’—‘ ’—’7 Probability 0.757940
e} ; ! | !

! ! f
-4000 [0} 4000 8000
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Date: 11/25/13 Time: 22:23
Sample: 2009M01 2012M12
Included observations: 48
Method: Holt-Winters Additive Seasonal
Original Series: QVENTE
Forecast Series: QVENTESM
Parameters: Alpha 0.2000
Beta 0.1000
Gamma 0.1000
Sum of Squared Residuals 1.71E+09
Root Mean Squared Error 5967.019
End of Period Levels: Mean 17185.58
Trend -377.3701
Seasonals: 2012M01 906.6249
2012M02 616.7438
2012M03 1702.298
2012M04 -270.0707
2012M05 4548.571
2012M06 -789.0663
2012M07 -381.5480
2012M08 1369.924
2012M09 -4016.889
2012M10 -3362.877
2012M11 6.524911
2012M12 -330.2348
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ezl Holt-Winter S ¥ usgasd! Box-Jenkins dxgie il 339 ) pigo
0 0.000000 Bias proportion (ME)
4936,51556 3501,935 MAE
35605316,3 18379295,003664 MSE
5967.019 4287,108 RMSE
0,31004744 0,2458 MAPE
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9.L .Chaumont, Statistique descriptive et prévision, 2010 /2011, article publier sur le site : www.math.univ-angers.fr [consulter le : 10/03/2013].
10.Wissam Daou, La prévision de la demande et des ventes, Supply Chain, septembre 2011, article publier sur le site
www.acteos.com/build/client/Article_Presse/PDF/20110904-TL-La.prévision.des.ventes.et.de.la.demande.pdf [consulter le 10/05/2013].
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12.Catherine Pardoux, Bernard Goldfarb, polycopie de :prévision a court terme : méthodes de lissage exponentiel, université Paris-Dophine,
Janvier 2013, ( p36).
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20/07/2013]
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14.Julien Jacques, Introduction aux séries temporelles, polycopie de 5 eme année, Polytech Lille-France-, département de G.1.S, (p12).
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