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𝐴𝑖

𝑞𝑗 𝑝𝑗)



𝑨)

𝑑𝑗(𝑎, 𝑏) = 𝑔𝑗(𝑎) − 𝑔𝑗(𝑏)  

𝑑𝑗(𝑎, 𝑏) 𝑎 𝑏
𝑗



𝑃𝑗(𝑎, 𝑏) = 𝐹𝑗[𝑑𝑗(𝑎, 𝑏)]                𝑗 = 1,…… , 𝑘  

𝑃𝑗(𝑎, 𝑏) 𝑎 𝑏
 𝑗 𝑑𝑗(𝑎, 𝑏)

∀𝑎, 𝑏 ∈ 𝐴,     𝜋(𝑎, 𝑏) =∑𝑃𝑗(𝑎, 𝑏)𝑤𝑗 

𝑘

𝑗=1

 

𝜋(𝑎, 𝑏) 𝑎 𝑏
𝑃(𝑎, 𝑏) 𝑤𝑗 𝑗 − é𝑠𝑖𝑚𝑜

∅+(𝑎) =
1

𝑛 − 1
∑𝜋(𝑎, 𝑥)

𝑥∈𝐴

       𝑦        ∅−(𝑎) =
1

𝑛 − 1
∑𝜋(𝑎, 𝑥)

𝑥∈𝐴

          

 ∅+(𝑎) ∅−(𝑎)
𝑎 𝑥

≠ 𝑎).

∅(𝑎) =  ∅+(𝑎) − ∅−(𝑎) 

∅(𝑎)



𝑗é𝑠𝑖𝑚𝑜

𝑗é𝑠𝑖𝑚𝑜

Tipo de Criterio Generalizado 
Definición 

𝑷𝒋(𝒅𝒋) = 

Parámetros 

a fijar 

1. Usual {
𝑑𝑗(𝑎𝑘, 𝑎𝑙) ≤ 0           0

𝑑𝑗(𝑎𝑘, 𝑎𝑙) > 0           1
 - 

2. Forma U {
𝑑𝑗(𝑎𝑘, 𝑎𝑙) ≤ 𝑞           0

𝑑𝑗(𝑎𝑘, 𝑎𝑙) > 𝑞           1
 𝑞 

3. Forma V 

{
 
 

 
 𝑑𝑗(𝑎𝑘, 𝑎𝑙) ≤ 0           0

0 ≤ 𝑑𝑗(𝑎𝑘, 𝑎𝑙) ≤ 𝑝   
𝑑𝑗

𝑝

𝑑𝑗(𝑎𝑘, 𝑎𝑙) > 𝑝           1

 𝑝 

4. Forma 

Nivel 

{
 

 
𝑑𝑗(𝑎𝑘, 𝑎𝑙) ≤ 𝑞             0

𝑞 ≤ 𝑑𝑗(𝑎𝑘, 𝑎𝑙) ≤ 𝑝    
1

2
𝑑𝑗(𝑎𝑘, 𝑎𝑙) > 𝑝             1

 𝑝, 𝑞 

5. Forma 

lineal 

{
 
 

 
 𝑑𝑗(𝑎𝑘, 𝑎𝑙) ≤ 𝑞           0

𝑞 ≤ 𝑑𝑗(𝑎𝑘, 𝑎𝑙) ≤ 𝑝  
𝑑𝑗 − 𝑝

𝑝 − 𝑞

𝑑𝑗(𝑎𝑘, 𝑎𝑙) > 𝑝           1

 𝑝, 𝑞 

6. Forma 

Gaussiana 
{

𝑑𝑗(𝑎𝑘, 𝑎𝑙) ≤ 0           0

𝑑𝑗(𝑎𝑘, 𝑎𝑙) > 0           1 − 𝑒
−
𝑑𝑗
2

2𝑠2

 𝑠 

Fuente: Brans y De Smet (2016) 
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PRA =
1

𝑟
∑(𝐴𝑖

𝑒𝑢

𝑖=1

𝑅𝐸𝑖 + 0.5𝐴𝑖
𝑧𝑎𝑅𝐸𝑖 )

𝐴 𝑅𝐸
𝑖
𝑒𝑢 𝑧𝑎 𝑟







(𝑞𝑗)
(𝑝𝑗)

(𝑞𝑗) (𝑝𝑗)

𝐴 𝑎𝑖 𝑖 =
1,2, … 𝑛 𝐺

𝑗 = 1,2, …𝑚

)()(),( kjijkij agagaad −=
𝑖 𝑘

),( kij aad
ia ka



 

 

 

 

 

)],([),( kljklj aadFaaP = 1),(0  klj aaP

𝑃𝑗  𝑗é𝑠𝑖𝑚𝑜  𝑎𝑙
ka 𝑑𝑗

la ka

𝑗é𝑠𝑖𝑚𝑜

la ka 𝑗é𝑠𝑖𝑚𝑜

𝑞𝑗 𝑝𝑗
la ka
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j

kljjkl aaPwaa ),(),(

1
1

=
=

k

j

jw

𝜋(𝑎𝑙, 𝑎𝑘) la ka

𝑤𝑗  𝑃𝑗(𝑎𝑙, 𝑎𝑘) 𝑗é𝑠𝑖𝑚𝑜

𝑤𝑗  𝑗é𝑠𝑖𝑚𝑜



 

𝜋(𝑃𝐸𝑈1, 𝑃𝐸𝑈2) = 𝑤1𝑃1(𝑃𝐸𝑈1, 𝐴_𝑃𝐸𝑈2) +
𝑤2𝑃2(𝑃𝐸𝑈1, 𝑃𝐸𝑈2)+. . +𝑤7𝑃7(𝑃𝐸𝑈1, 𝑃𝐸𝑈2)
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kl
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)( 
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)()()( iii aaa −+ −= 

)( ia
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𝒂𝒊

la ka

𝜑+(𝑎𝑙) > 𝜑
+(𝑎𝑘) 𝜑−(𝑎𝑙) < 𝜑−(𝑎𝑘)

𝜑+(𝑎𝑙) = 𝜑
+(𝑎𝑘) 𝜑−(𝑎𝑙) < 𝜑

−(𝑎𝑘)

𝜑+(𝑎𝑙) > 𝜑
+(𝑎𝑘) 𝜑−(𝑎𝑙) = 𝜑

−(𝑎𝑘)

la ka

𝜑+(𝑎𝑙) = 𝜑
+(𝑎𝑘) 𝜑−(𝑎𝑙) = 𝜑

−(𝑎𝑘)

la ka



𝜑+(𝑎𝑙) > 𝜑
+(𝑎𝑘) 𝜑−(𝑎𝑙) > 𝜑−(𝑎𝑘)

𝜑+(𝑎𝑙) < 𝜑
+(𝑎𝑘) 𝜑−(𝑎𝑙) < 𝜑−(𝑎𝑘)
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http://www.promethee-gaia.net/software.html
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〖 〗





𝑤1
𝑤2 𝑤3

𝑤4

𝑤𝑗(𝑆𝐵, 𝐵𝑃𝑃𝐴, 𝑇, 𝑉𝐸𝐵𝑃𝑈, 𝐺𝐸, 𝐸𝑃𝐼, 𝑅𝑆𝐶

𝑤1 (0,33;  0,11;  0,11;  0,11;  0,11;  0,11;  0,11)

𝑤2(0;  0;  0;  0,33;  0,33;  0;  0,33) 𝐺𝐸

𝑅𝐶𝑆 𝑉𝐸𝐵𝑃𝑈 𝑤3(0;  0,33;  0,33;  0;  0;  0,33;  0

𝐸𝑃𝐼 𝑇 𝐵𝑃𝑃𝐴  𝑤4(0,5;  0;  0;  0,5;  0;  0;  0;  0;  0)

 𝑆𝐵 𝑉𝐸𝐵𝑃𝑈

(𝑞𝑗) (𝑝𝑗)





𝑤1,𝑤2,𝑤3,𝑤4)

𝒘𝟏

𝒘𝟐

𝒘𝟏



𝒘𝟑

𝒘𝟒

𝑤1 𝑤2

𝑤3

 

𝑤4

 



𝑞𝑗 𝑝𝑗



𝑞𝑗 = 10% 𝑝𝑗 = 90% 𝑞𝑗 = 30% 𝑝𝑗 = 70%
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𝐶𝐸𝑀 = 𝑉𝐴𝐶 
𝑟(1+𝑟)𝑇

(1+𝑟)𝑇−1

  𝑉𝐴𝐶 = ∑𝑇𝑡=0
𝐼𝑡+𝑔𝑜𝑡

(1+𝑟)𝑡
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En la Tabla A9. se muestra 

la matriz de decisión.






