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SMAA-PROMETHEE1 
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Range: 
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random Ranking 
P,II 

10000 iterations 

Stochastic Results 



Stakes 
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SMAA GAIA PROMETHEE 

* SMAA : Stochastic Multicriteria Acceptability Analysis 



PROMETHEE II 
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Results of SMAA-PROMETHEE1 
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*bj

k = probability that alternative j is preferred to k other alternatives. 

1 S.Corrente , J.R. Figueira, and S. Greco. The smaa-promethee method. European Journal of  
Operational Research, 239(2):514-522,2014  



Generating Random 
Evaluation(1) 
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•Uniform Repartition:  
 
•Triangular Repartition: 
 



Generating random Evaluations(2) 
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Correlation 

Via performance 
table 

Cholesky :1 L.L’ = 
C 

Z ~ N(0,1) 

Evaluation = γ + Z.L 
 

As an input 

1M. Haugh. The Monte Carlo framework, example from finance and generating correlated 
random variables, 2004 : 
http://www.columbia.edu/~mh2078/MCS04/MCS_framework_FEegs.pdf, aout 2014. 

http://www.columbia.edu/~mh2078/MCS04/MCS_framework_FEegs.pdf


SMAA-PROMETHEE, exemple 
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* * 

* With 95% of probability 



SMAA-GAIA 

10 *KDE : Kernel Density Estimation of the Stochastic net flows found 
with SMAA-PROMETHEE 

Evaluations : range of values 

Visualization on the GAIA Plane? 

Net Flows: KDE* Weights polygon 

GAIA Plane built with the more 
probable values 



SMAA-GAIA : Uniform 
Repartition 
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Delta = 0.9855 



SMAA-GAIA : Triangular 
Repartition 
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Delta = 0.9855 



SMAA-GAIA : Covariance : 
Uniform 
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Delta = 0.9855 



SMAA-GAIA : Covariance : 
Triangular 
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Delta = 0.9855 



Conclusion 

• SMAA-GAIA : Complementary tool to visualize the robustness 
of multicriteria rankings. 

DM more confident or DM warned about the sensitivity of 
the conclusion 

• Limitation : GAIA Plane used as reference. 

• Generation of random evaluations : triangular, uniform or 
potential correlation. 
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Questions ? 
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Thank you for your attention ! 



Weight Space Navigation 
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• MCDA additives:  • Projection sur le plan des poids: 

•Poids maximisant et minimisant le score: 

ACP dans l‘espace 
des poids 
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Weight Space Navigation 
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• Zone où chaque alternative peut atteindre le premier rang: 

  

score ai( ) - score a j( ) > 0,  (j = 1, ..., n)(j ¹ 1)

Où: 
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Weight Space Navigation 
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Application à PROMETHEE II: l’exemple des voitures. 



Weight Space Navigation 
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•Pour chaque alternative, leur rang en fonction de la position dans  le plan des 
poids par la methode de Monte Carlo: 

Voiture 1 : PE Voiture 5 : LA 



Différence entre score et rang 
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Flux nets associés aux poids qui minimisent et maximisent le flux net de la voiture 5 :  
LA . 



Conclusion 

• SMAA-PROMETHEE : première approche 

• SMAA-GAIA : outil supplémentaire à GAIA 

• Weight Space Navigation : outil supplémentaire aux Methodes 
additives. 

• Très chouette service !  
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