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The application of quantitative methods (exponential smoothing and Markov chains) in strategic
workforce planning at the level of the GP1-Z complex in Sonatrach.
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Abstract:

This paper aims to study the evolution of the work offer chain within the GP1-Z complex for the
period 2008-2022, and to predict its future behaviour and values on the basis of available
historical data, in order to control the future development of the internal work offer, who has been
balanced with the future needs of the complex of the workforce. In order to model this phenomenon,
one of the quantitative methods represented in the method of binary exponential smoothing of Holt
and Markov chains was adopted, and an internal prediction was made for the years (2021-2022) in
order to compare their actual values with their estimated values, and compare between the two
methods using statistical indicators of prediction accuracy (MSE, MAD, MPE, MAPE).

One of the most important findings is that Holt's binary exponential smoothing method gives better
and more accurate predictions than those made using Markov chains, and by comparing internal
work offer values for the base year (2022) with forecast future years values, it turns out that the
GP1-Z compound will face a surplus that can be surpassed by the influence of several factors
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(retirement, transfer, dismissal, death...). In addition to the employment freeze... and other
strategies aimed at reducing employment.

Key words: Workforce, internal work offer, prediction, binary exponential smoothing, Markov
chains, GP1-Z complex.
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- Prajakta S.Kalekar, Time series forecasting using Holt-Winters Exponential smoothing, Kanwal Rekhi School of
Information Technologiy.

- Ahmad Nazim & Asyraf Afthanorhan, A comparison between single exponential smoothing (SES), double
exponential smoothing (DES), Holt’s (Brown) and adaptive response rate exponential smoothing (ARRES) techniques
in Forecasting Malaysia population, Global Journal of Mathematical Analysis, 2(4), 2014.

- Pierre Bremaud, initiation aux Probabilité et aux chaines de Markov, deuxieme edition, edition Springer-Verlag.
Berlin Heidelberg, Allemagne, 2009.

- Robert Faure, Bernard Lemaire et Christophe Picouleau, Précis de recherche opérationnelle (Méthodes et
exercices d’applications), 7e édition, Dunod, Paris, 2014.

1)
Al ¥ A8 oo (aiSdl wits (01 gl
Dependent Variable: Y
Method: Least Squares (Gauss-Newton / Marquardt steps)
Date: 05/19/23 Time: 22:51
Sample: 2008 2022
Included observations: 15
Y=C(1)+C(2)*T
Coefficient Std. Error t-Statistic Prob
c(1) 618.8095 50.82262 12.17587 0.0000
C(2) 13.43214 5589743 2402998 0.0319
R-squared 0.307568 Mean dependentvar 726.2667
Adjusted R-squared 0.254304 S.D.dependentvar 108.3153
S.E. of regression 93.53430 Akaike info criterion 12.03810
Sum squared resid 1137326 Schwarz criterion 12.13251
Log likelihood -88.28574 Hannan-Quinn criter 12.03709
F-statistic 5.774400 Durbin-Watson stat 0.655546
Prob(F-statistic) 0.031905
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Date: 05/18/23 Time: 20:18
Sample: 2008 2022
Included observations: 15
Method: Holt-Winters Mo Seasonal
Original Series. Y
Forecast Series: YSM

Parameters: Alpha 1.0000
Beta 0.0300

Sum of Squared Residuals 82340.51
Root Mean Squared Error 74.09026
End of Period Levels: Mean 922 0000
Trend 5.490695
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Modified: 2008 2022 I y.smoothin, &) ysm
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17 Pierre Bremaud, initiation aux Probabilite et aux chaines de Markov, deuxiéme édition, edition Springer-Verlag.
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