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2 No se consideran las innovaciones organizacionales (empresariales), ni las relacionadas con la 
gestión territorial. 
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0.7 0.7 0 
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3 Precisamente todos estos procesos son objeto del sistema de M&E; la eficiencia y eficacia con la 
que se ejecuten, además de la calidad del servicio prestado, determinan en gran medida los 

resultados del Componente. 
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



K

k

knn
1

Tamaño de muestra por subsector 

Subsector Ni ni 

Agrícola 31           6  

Ganadero 28           6  

Acuacultura y Pesca  2           0  

Desarrollo Rural 61         12  

N: 122          24  
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∑ 𝑋𝑖4

𝑛

𝑖

(
∑ 𝑋𝑖4

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
5
𝑘=1 )𝑛

𝑖=1

) ∗ 100

∑ 𝑋𝑖5

𝑛

𝑖

(
∑ 𝑋𝑖5

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
5
𝑘=1 )𝑛

𝑖=1

) ∗ 100

∑ (∑ 𝑋𝑖𝑘

5

𝑘=1

)

𝑛

𝑖=1
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∑ 𝑋𝑖1

𝑛

𝑖

(
∑ 𝑋𝑖1

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
6
𝑘=1 )𝑛

𝑖=1

) ∗ 100

∑ 𝑋𝑖2

𝑛

𝑖

(
∑ 𝑋𝑖2

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
6
𝑘=1 )𝑛

𝑖=1

) ∗ 100

∑ 𝑋𝑖3

𝑛

𝑖

(
∑ 𝑋𝑖3

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
6
𝑘=1 )𝑛

𝑖=1

) ∗ 100

∑ 𝑋𝑖4

𝑛

𝑖

(
∑ 𝑋𝑖4

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
6
𝑘=1 )𝑛

𝑖=1

) ∗ 100

∑ 𝑋𝑖5

𝑛

𝑖

(
∑ 𝑋𝑖5

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
6
𝑘=1 )𝑛

𝑖=1

) ∗ 100

∑ 𝑋𝑖6

𝑛

𝑖

(
∑ 𝑋𝑖6

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
6
𝑘=1 )𝑛

𝑖=1

) ∗ 100

∑ (∑ 𝑋𝑖𝑘

6

𝑘=1

)

𝑛

𝑖=1

𝑥̅ 𝑎𝑑𝑜𝑝𝑐𝑖ó𝑛 𝑑𝑒 𝑛𝑢𝑒𝑣𝑎𝑠 𝑡𝑒𝑐𝑛𝑜𝑙𝑜𝑔í𝑎𝑠 𝑦 𝑑𝑒𝑠𝑎𝑟𝑟𝑜𝑙𝑙𝑜 𝑑𝑒 𝑐𝑎𝑝𝑎𝑐𝑖𝑑𝑎𝑑𝑒𝑠

=
∑ (𝐴𝑑𝑜𝑝𝑐𝑖ó𝑛 𝑑𝑒 𝑛𝑢𝑒𝑣𝑎𝑠 𝑡𝑒𝑐𝑛𝑜𝑙𝑜𝑔í𝑎𝑠 𝑦 𝑑𝑒𝑠𝑎𝑟𝑟𝑜𝑙𝑙𝑜 𝑑𝑒 𝑐𝑎𝑝𝑎𝑐𝑖𝑑𝑎𝑑𝑒𝑠 𝑑𝑒 𝑙𝑎 𝑈𝑃𝑗)𝑛

𝑗=1

𝑛

𝑈𝑃𝑗 𝑗  𝐽

≤ 𝐽 ≤

𝐴𝑑𝑜𝑝𝑐𝑖ó𝑛 𝑑𝑒 𝑛𝑢𝑒𝑣𝑎𝑠 𝑡𝑒𝑐𝑛𝑜𝑙𝑜𝑔í𝑎𝑠 𝑦 𝑑𝑒𝑠𝑎𝑟𝑟𝑜𝑙𝑙𝑜 𝑑𝑒 𝑐𝑎𝑝𝑎𝑐𝑖𝑑𝑎𝑑𝑒𝑠 𝑑𝑒 𝑙𝑎 𝑈𝑃𝑗  

=  
1

6
∗ (𝑛𝑖𝑣𝑒𝑙 𝑑𝑒 𝑖𝑚𝑝𝑙𝑒𝑚𝑒𝑛𝑡𝑎𝑐𝑖ó𝑛 𝑑𝑒 𝑛𝑢𝑒𝑣𝑎𝑠 𝑐𝑎𝑝𝑎𝑐𝑖𝑑𝑎𝑑𝑒𝑠

+ 𝑛𝑖𝑣𝑒𝑙 𝑜𝑟𝑔𝑎𝑛𝑖𝑧𝑎𝑡𝑖𝑣𝑜 + 𝑛𝑖𝑣𝑒𝑙 𝑑𝑒 𝑒𝑛𝑐𝑎𝑑𝑒𝑛𝑎𝑚𝑖𝑒𝑛𝑡𝑜 ℎ𝑎𝑐𝑖𝑎 𝑎𝑡𝑟á𝑠
+ 𝑛𝑖𝑣𝑒𝑙 𝑑𝑒 𝑒𝑛𝑐𝑎𝑑𝑒𝑛𝑎𝑚𝑖𝑒𝑛𝑡𝑜 ℎ𝑎𝑐𝑖𝑎 𝑎𝑑𝑒𝑙𝑎𝑛𝑡𝑒
+ 𝑛𝑖𝑣𝑒𝑙 𝑑𝑒 𝑟𝑒𝑔𝑖𝑠𝑡𝑟𝑜𝑠 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑣𝑜𝑠 𝑦 𝑐𝑜𝑛𝑡𝑎𝑏𝑙𝑒𝑠
+ 𝑛𝑖𝑣𝑒𝑙 𝑑𝑒 𝑎𝑐𝑐𝑒𝑠𝑜 𝑎 𝑛𝑢𝑒𝑣𝑜𝑠 𝑚𝑒𝑟𝑐𝑎𝑑𝑜𝑠 𝑦 𝑐𝑙𝑖𝑒𝑛𝑡𝑒𝑠)

𝑛𝑖𝑣𝑒𝑙 𝑡𝑒𝑐𝑛𝑜𝑙ó𝑔𝑖𝑐𝑜 𝑒𝑛 𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙 𝑣𝑒𝑔𝑒𝑡𝑎𝑡𝑖𝑣𝑜 

= (
𝑠𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑠𝑒𝑚𝑏𝑟𝑎𝑑𝑎 𝑐𝑜𝑛 𝑐𝑎𝑙𝑖𝑑𝑎𝑑 𝑑𝑒 𝑠𝑒𝑚𝑖𝑙𝑙𝑎 𝑜 𝑝𝑙𝑎𝑛𝑡𝑢𝑙𝑎 𝑘 

𝑠𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑡𝑜𝑡𝑎𝑙 𝑠𝑒𝑚𝑏𝑟𝑎𝑑𝑎 𝑑𝑒 𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙 𝑏𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜𝑖
)

∗ 100

𝑖 = 1, … 𝑛

𝑆𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑡𝑜𝑡𝑎𝑙 𝑐𝑢𝑙𝑡𝑖𝑣𝑎𝑑𝑎 𝑑𝑒 𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙 𝑏𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜
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𝑛𝑖𝑣𝑒𝑙 𝑡𝑒𝑐𝑛𝑜𝑙ó𝑔𝑖𝑐𝑜 𝑒𝑛 𝑓𝑒𝑟𝑡𝑖𝑙𝑖𝑧𝑎𝑛𝑡𝑒𝑠 

= (
𝑠𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑠𝑒𝑚𝑏𝑟𝑎𝑑𝑎 𝑐𝑜𝑛 𝑒𝑙 𝑡𝑖𝑝𝑜 𝑑𝑒 𝑓𝑒𝑟𝑡𝑖𝑙𝑖𝑧𝑎𝑛𝑡𝑒𝑠 𝑘 

 𝑠𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑡𝑜𝑡𝑎𝑙 𝑠𝑒𝑚𝑏𝑟𝑎𝑑𝑎 𝑑𝑒 𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙 𝑏𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜𝑖
) ∗ 100

𝑖 = 1, … 𝑛

𝑆𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑡𝑜𝑡𝑎𝑙 𝑐𝑢𝑙𝑡𝑖𝑣𝑎𝑑𝑎 𝑑𝑒 𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙 𝑏𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜

∑ 𝑋𝑖1

𝑛

𝑖

(
∑ 𝑋𝑖1

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
3
1 )𝑛

1

) ∗ 100

∑ 𝑋𝑖2

𝑛

𝑖

(
∑ 𝑋𝑖2

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
3
1 )𝑛

1

) ∗ 100

∑ 𝑋𝑖3

𝑛

𝑖

(
∑ 𝑋𝑖3

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
3
1 )𝑛

1

) ∗ 100

∑ (∑ 𝑋𝑖𝑘

3

1

)

𝑛

1

𝑠𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑚𝑒𝑐𝑎𝑛𝑖𝑧𝑎𝑑𝑎 

= (
𝑠𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑠𝑒𝑚𝑏𝑟𝑎𝑑𝑎 𝑚𝑒𝑐𝑎𝑛𝑖𝑧𝑎𝑑𝑎

 𝑠𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑡𝑜𝑡𝑎𝑙 𝑠𝑒𝑚𝑏𝑟𝑎𝑑𝑎 𝑑𝑒 𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙 𝑏𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜𝑖
) ∗ 100

𝑖 = 1, … 𝑛

𝑆𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑡𝑜𝑡𝑎𝑙 𝑐𝑢𝑙𝑡𝑖𝑣𝑎𝑑𝑎 𝑑𝑒 𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙 𝑏𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜

𝑛𝑖𝑣𝑒𝑙 𝑡𝑒𝑐𝑛𝑜𝑙ó𝑔𝑖𝑐𝑜 𝑑𝑒𝑙 𝑠𝑖𝑠𝑡𝑒𝑚𝑎 𝑑𝑒 𝑟𝑖𝑒𝑔𝑜 

= (
𝑠𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑠𝑒𝑚𝑏𝑟𝑎𝑑𝑎 𝑐𝑜𝑛 𝑒𝑙 𝑡𝑖𝑝𝑜 𝑑𝑒 𝑟𝑖𝑒𝑔𝑜 𝑘 

 𝑠𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑡𝑜𝑡𝑎𝑙 𝑠𝑒𝑚𝑏𝑟𝑎𝑑𝑎 𝑑𝑒 𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙 𝑏𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜𝑖
) ∗ 100

𝑖 = 1, … 𝑛

𝑆𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑡𝑜𝑡𝑎𝑙 𝑐𝑢𝑙𝑡𝑖𝑣𝑎𝑑𝑎 𝑑𝑒 𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙 𝑏𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜
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𝑛𝑖𝑣𝑒𝑙 𝑡𝑒𝑐𝑛𝑜𝑙ó𝑔𝑖𝑐𝑜 𝑑𝑒𝑙 𝑚𝑎𝑛𝑒𝑗𝑜 𝑓𝑖𝑡𝑜𝑠𝑎𝑛𝑖𝑡𝑎𝑟𝑖𝑜 

= (
𝑠𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑠𝑒𝑚𝑏𝑟𝑎𝑑𝑎 𝑐𝑜𝑛 𝑒𝑙 𝑡𝑖𝑝𝑜 𝑑𝑒 𝑚𝑎𝑛𝑒𝑗𝑜 𝑓𝑖𝑡𝑜𝑠𝑎𝑛𝑖𝑎𝑡𝑟𝑖𝑜 𝑘 

𝑠𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑡𝑜𝑡𝑎𝑙 𝑠𝑒𝑚𝑏𝑟𝑎𝑑𝑎 𝑑𝑒 𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙 𝑏𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜𝑖
)

∗ 100

𝑖 = 1, … 𝑛 𝑡

𝑆𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑡𝑜𝑡𝑎𝑙 𝑐𝑢𝑙𝑡𝑖𝑣𝑎𝑑𝑎 𝑑𝑒 𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙 𝑏𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜 

𝑛𝑖𝑣𝑒𝑙 𝑡𝑒𝑐𝑛𝑜𝑙ó𝑔𝑖𝑐𝑜 𝑒𝑛 𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙 𝑣𝑒𝑔𝑒𝑡𝑎𝑡𝑖𝑣𝑜 

= (
𝑠𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑠𝑒𝑚𝑏𝑟𝑎𝑑𝑎 𝑐𝑜𝑛 𝑐𝑎𝑙𝑖𝑑𝑎𝑑 𝑑𝑒 𝑠𝑒𝑚𝑖𝑙𝑙𝑎 𝑜 𝑝𝑙𝑎𝑛𝑡𝑢𝑙𝑎 𝑘 

𝑠𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑡𝑜𝑡𝑎𝑙 𝑠𝑒𝑚𝑏𝑟𝑎𝑑𝑎 𝑑𝑒 𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙 𝑏𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜𝑖
)

∗ 100

𝑖 = 1, … 𝑛

𝑆𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑡𝑜𝑡𝑎𝑙 𝑐𝑢𝑙𝑡𝑖𝑣𝑎𝑑𝑎 𝑑𝑒 𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙 𝑏𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜 

𝑛𝑖𝑣𝑒𝑙 𝑡𝑒𝑐𝑛𝑜𝑙ó𝑔𝑖𝑐𝑜 𝑒𝑛 𝑓𝑒𝑟𝑡𝑖𝑙𝑖𝑧𝑎𝑛𝑡𝑒𝑠 

= (
𝑠𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑠𝑒𝑚𝑏𝑟𝑎𝑑𝑎 𝑐𝑜𝑛 𝑒𝑙 𝑡𝑖𝑝𝑜 𝑑𝑒 𝑓𝑒𝑟𝑡𝑖𝑙𝑖𝑧𝑎𝑛𝑡𝑒𝑠 𝑘 

 𝑠𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑡𝑜𝑡𝑎𝑙 𝑠𝑒𝑚𝑏𝑟𝑎𝑑𝑎 𝑑𝑒 𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙 𝑏𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜𝑖
) ∗ 100

𝑖 = 1, … 𝑛

𝑆𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑡𝑜𝑡𝑎𝑙 𝑐𝑢𝑙𝑡𝑖𝑣𝑎𝑑𝑎 𝑑𝑒 𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙 𝑏𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜 

∑ 𝑋𝑖1

𝑛

𝑖

(
∑ 𝑋𝑖1

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
3
1 )𝑛

1

) ∗ 100

∑ 𝑋𝑖2

𝑛

𝑖

(
∑ 𝑋𝑖2

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
3
1 )𝑛

1

) ∗ 100

∑ 𝑋𝑖3

𝑛

𝑖

(
∑ 𝑋𝑖3

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
3
1 )𝑛

1

) ∗ 100

∑ (∑ 𝑋𝑖𝑘

3

1

)

𝑛

1
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∑ 𝑋𝑖1

𝑛

𝑖

(
∑ 𝑋𝑖1

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
3
1 )𝑛

1

) ∗ 100

∑ 𝑋𝑖2

𝑛

𝑖

(
∑ 𝑋𝑖2

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
3
1 )𝑛

1

) ∗ 100

∑ 𝑋𝑖3

𝑛

𝑖

(
∑ 𝑋𝑖3

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
3
1 )𝑛

1

) ∗ 100

∑ (∑ 𝑋𝑖𝑘

3

1

)

𝑛

1

∑ 𝑋𝑖1

𝑛

𝑖

(
∑ 𝑋𝑖1

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
4
1 )𝑛

1

) ∗ 100

∑ 𝑋𝑖2

𝑛

𝑖

(
∑ 𝑋𝑖1

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
4
1 )𝑛

1

) ∗ 100

∑ 𝑋𝑖3

𝑛

𝑖

(
∑ 𝑋𝑖1

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
4
1 )𝑛

1

) ∗ 100

∑ 𝑋𝑖4

𝑛

𝑖

(
∑ 𝑋𝑖1

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
4
1 )𝑛

1

) ∗ 100

∑ (∑ 𝑋𝑖𝑘

4

1

)

𝑛

1

∑ 𝑋𝑖1

𝑛

𝑖

(
∑ 𝑋𝑖1

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
3
1 )𝑛

1

)

∗ 100

∑ 𝑋𝑖2

𝑛

𝑖

(
∑ 𝑋𝑖2

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
3
1 )𝑛

1

)

∗ 100

∑ 𝑋𝑖3

𝑛

𝑖

(
∑ 𝑋𝑖3

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
3
1 )𝑛

1

)

∗ 100

∑ (∑ 𝑋𝑖𝑘

3

1

)

𝑛

1

𝑛𝑖𝑣𝑒𝑙 𝑡𝑒𝑐𝑛𝑜𝑙ó𝑔𝑖𝑐𝑜 𝑑𝑒𝑙 𝑚𝑎𝑛𝑒𝑗𝑜 𝑓𝑖𝑡𝑜𝑠𝑎𝑛𝑖𝑡𝑎𝑟𝑖𝑜  

= (
𝑠𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑠𝑒𝑚𝑏𝑟𝑎𝑑𝑎 𝑐𝑜𝑛 𝑒𝑙 𝑡𝑖𝑝𝑜 𝑑𝑒 𝑚𝑎𝑛𝑒𝑗𝑜 𝑓𝑖𝑡𝑜𝑠𝑎𝑛𝑖𝑡𝑎𝑟𝑖𝑜 𝑘 

𝑠𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑡𝑜𝑡𝑎𝑙 𝑠𝑒𝑚𝑏𝑟𝑎𝑑𝑎 𝑑𝑒 𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙 𝑏𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜𝑖
)

∗ 100
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𝑖 = 1, … 𝑛

𝑆𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑡𝑜𝑡𝑎𝑙 𝑐𝑢𝑙𝑡𝑖𝑣𝑎𝑑𝑎 𝑑𝑒 𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙 𝑏𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜 

𝑥̅ 𝑛𝑖𝑣𝑒𝑙 𝑡𝑒𝑐𝑛𝑜𝑙ó𝑔𝑖𝑐𝑜 𝑎𝑔𝑟í𝑐𝑜𝑙𝑎 𝑑𝑒 𝑙𝑎𝑠 𝑈𝑃 =  
∑ (𝐼𝑁𝑇 𝑎𝑔𝑟í𝑐𝑜𝑙𝑎 𝑑𝑒 𝑙𝑎 𝑈𝑃𝑗 )𝑛

𝑗=1

𝑛

𝑈𝑃𝑗 𝑗  𝐽

≤ 𝐽 ≤

𝐼𝑁𝑇 𝑎𝑔𝑟í𝑐𝑜𝑙𝑎 𝑑𝑒 𝑙𝑎 𝑈𝑃𝑗 = 𝐼𝑁𝑇 𝑑𝑒 𝑐𝑢𝑙𝑡𝑖𝑣𝑜𝑠 𝑎𝑝𝑜𝑦𝑎𝑑𝑜𝑠

𝐼𝑁𝑇 = 𝑁𝑖𝑣𝑒𝑙 𝑡𝑒𝑐𝑛𝑜𝑙ó𝑔𝑖𝑐𝑜

𝑆𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑡𝑜𝑡𝑎𝑙 𝑐𝑢𝑙𝑡𝑖𝑣𝑎𝑑𝑎 𝑑𝑒 𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙 𝑏𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜𝑖 

𝑛𝑖𝑣𝑒𝑙 𝑡𝑒𝑐𝑛𝑜𝑙ó𝑔𝑖𝑐𝑜 𝑑𝑒 𝑙𝑎 𝑐𝑎𝑙𝑖𝑑𝑎𝑑 𝑔𝑒𝑛é𝑡𝑖𝑐𝑎

= (
𝑛ú𝑚𝑒𝑟𝑜 𝑑𝑒 𝑎𝑛𝑖𝑚𝑎𝑙𝑒𝑠 𝑑𝑒 𝑙𝑎 𝑒𝑠𝑝𝑒𝑐𝑖𝑒 𝑝𝑒𝑐𝑢𝑎𝑟𝑖𝑎 𝑒𝑝𝑝 𝑐𝑜𝑛 𝑐𝑎𝑙𝑖𝑑𝑎𝑑 𝑔𝑒𝑛é𝑡𝑖𝑐𝑎 𝑘 

𝑛ú𝑚𝑒𝑟𝑜 𝑡𝑜𝑡𝑎𝑙 𝑑𝑒 𝑎𝑛𝑖𝑚𝑎𝑙𝑒𝑠 𝑑𝑒 𝑙𝑎 𝑒𝑠𝑝𝑒𝑐𝑖𝑒 𝑝𝑒𝑐𝑢𝑎𝑟𝑖𝑎 𝑒𝑝𝑝
) ∗ 100

𝑖 = 1, … 𝑛

𝑛

𝑒𝑝𝑝 = 1

∑ 𝑋𝑖1

𝑛

1

(
∑ 𝑋𝑖1

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
5
1 )𝑛

1

) ∗ 100
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∑ 𝑋𝑖2

𝑛

1

(
∑ 𝑋𝑖2

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
5
1 )𝑛

1

) ∗ 100

∑ 𝑋𝑖3

𝑛

1

(
∑ 𝑋𝑖3

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
5
1 )𝑛

1

) ∗ 100

∑ 𝑋𝑖4

𝑛

1

(
∑ 𝑋𝑖4

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
5
1 )𝑛

1

) ∗ 100

∑ 𝑋𝑖5

𝑛

1

(
∑ 𝑋𝑖5

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
5
1 )𝑛

1

) ∗ 100

∑ (∑ 𝑋𝑖𝑘

5

1

)

𝑛

1

∑ 𝑋𝑖1

𝑛

1

(
∑ 𝑋𝑖1

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
4
1 )𝑛

1

) ∗ 100

∑ 𝑋𝑖2

𝑛

1

(
∑ 𝑋𝑖2

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
4
1 )𝑛

1

) ∗ 100

∑ 𝑋𝑖3

𝑛

1

(
∑ 𝑋𝑖3

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
4
1 )𝑛

1

) ∗ 100

∑ 𝑋𝑖4

𝑛

1

(
∑ 𝑋𝑖4

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
4
1 )𝑛

1

) ∗ 100

∑ (∑ 𝑋𝑖𝑘

4

1

)

𝑛

1

∑ 𝑋𝑖1

𝑛

1

(
∑ 𝑋𝑖1

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
3
1 )𝑛

1

)

∗ 100

∑ 𝑋𝑖2

𝑛

1

(
∑ 𝑋𝑖2

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
3
1 )𝑛

1

)

∗ 100

∑ 𝑋𝑖3

𝑛

1

(
∑ 𝑋𝑖3

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
3
1 )𝑛

1

)

∗ 100

∑ (∑ 𝑋𝑖𝑘

3

1

)

𝑛

1

𝑥̅ 𝑛𝑖𝑣𝑒𝑙 𝑡𝑒𝑐𝑛𝑜𝑙ó𝑔𝑖𝑐𝑜 𝑝𝑒𝑐𝑢𝑎𝑟𝑖𝑜 𝑑𝑒 𝑙𝑎𝑠 𝑈𝑃𝑃 =  
∑ (𝐼𝑁𝑇 𝑝𝑒𝑐𝑢𝑎𝑟𝑖𝑜 𝑑𝑒 𝑙𝑎 𝑈𝑃𝑃𝑗 )𝑛

𝑗=1

𝑛
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𝑈𝑃𝑃𝑗 𝑗  𝐽

≤ 𝐽 ≤

𝐼𝑁𝑇 𝑃𝑒𝑐𝑢𝑎𝑟𝑖𝑜 𝑑𝑒 𝑙𝑎 𝑈𝑃𝑃 𝑑𝑒𝑙 𝑏𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜𝑗 =

 ∑ (𝐼𝑁𝑇 𝑑𝑒 𝑙𝑎 𝑒𝑠𝑝𝑒𝑐𝑖𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑜 𝑝𝑒𝑐𝑢𝑎𝑟𝑖𝑎 𝑒𝑝𝑝)𝐸𝑃𝑃
𝑒𝑝𝑝=1

𝐼𝑁𝑇 = 𝑁𝑖𝑣𝑒𝑙 𝑇𝑒𝑐𝑛𝑜𝑙ó𝑔𝑖𝑐𝑜

𝑖 = 1,

∑ 𝑋𝑖1

𝑛

1

(
∑ 𝑋𝑖1

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
4
1 )𝑛

1

)

∗ 100

∑ 𝑋𝑖2

𝑛

1

(
∑ 𝑋𝑖2

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
4
1 )𝑛

1

)

∗ 100

∑ 𝑋𝑖3

𝑛

1

(
∑ 𝑋𝑖3

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
4
1 )𝑛

1

)

∗ 100

∑ 𝑋𝑖4

𝑛

1

(
∑ 𝑋𝑖4

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
4
1 )𝑛

1

)

∗ 100

∑ (∑ 𝑋𝑖𝑘

4

1

)

𝑛

1

∑ 𝑋𝑖1

𝑛

1

(
∑ 𝑋𝑖1

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
4
1 )𝑛

1

) ∗ 100

∑ 𝑋𝑖2

𝑛

1

(
∑ 𝑋𝑖2

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
4
1 )𝑛

1

) ∗ 100

∑ 𝑋𝑖3

𝑛

1

(
∑ 𝑋𝑖3

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
4
1 )𝑛

1

) ∗ 100

∑ 𝑋𝑖4

𝑛

1

(
∑ 𝑋𝑖4

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
4
1 )𝑛

1

) ∗ 100

∑ (∑ 𝑋𝑖𝑘

4

1

)

𝑛

1
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∑ 𝑋𝑖1

𝑛

1

(
∑ 𝑋𝑖1

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
3
1 )𝑛

1

)

∗ 100

∑ 𝑋𝑖2

𝑛

1

(
∑ 𝑋𝑖2

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
3
1 )𝑛

1

)

∗ 100

∑ 𝑋𝑖3

𝑛

1

(
∑ 𝑋𝑖3

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
3
1 )𝑛

1

)

∗ 100

∑ (∑ 𝑋𝑖𝑘

3

1

)

𝑛

1

∑ 𝑋𝑖1

𝑛

1

(
∑ 𝑋𝑖1

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
3
1 )𝑛

1

)

∗ 100

∑ 𝑋𝑖2

𝑛

1

(
∑ 𝑋𝑖2

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
3
1 )𝑛

1

)

∗ 100

∑ 𝑋𝑖3

𝑛

1

(
∑ 𝑋𝑖3

𝑛
𝑖

∑ (∑ 𝑋𝑖𝑘
3
1 )𝑛

1

)

∗ 100

∑ (∑ 𝑋𝑖𝑘

3

1

)

𝑛

1

𝑥̅ 𝑁𝑖𝑣𝑒𝑙 𝑡𝑒𝑐𝑛𝑜𝑙ó𝑔𝑖𝑐𝑜 𝑎𝑐𝑢í𝑐𝑜𝑙𝑎 𝑑𝑒 𝑙𝑎𝑠 𝑈𝑃 

=  
∑ (𝐼𝑁𝑇 𝐴𝑐𝑢í𝑐𝑜𝑙𝑎  𝑑𝑒 𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙 𝑏𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜𝑗 )𝑛

𝑗=1

𝑛

𝑈𝑃𝑗 𝑗  𝐽

≤ 𝐽 ≤

4 GIFT: Genetically improved farmed tilapia 
5 SPF: Specific pathogen free 
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𝐼𝑁𝑇 𝐴𝑐𝑢í𝑐𝑜𝑙𝑎  𝑑𝑒 𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙 𝑏𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜𝑗 

= ∑(𝐼𝑁𝑇 𝑑𝑒𝑙 𝑜𝑟𝑔𝑎𝑛𝑖𝑠𝑚𝑜 𝑒𝑠𝑝𝑒𝑐𝑖𝑒 𝑎𝑐𝑢í𝑐𝑜𝑙𝑎 𝑎)

𝐴

𝑎=1

𝐼𝑁𝑇 = 𝑁𝑖𝑣𝑒𝑙 𝑇𝑒𝑐𝑛𝑜𝑙ó𝑔𝑖𝑐𝑜

𝑖 = 1, … 𝑛 𝑡

𝑛

𝑡

𝑃𝑟𝑜𝑑𝑢𝑐𝑐𝑖ó𝑛 𝑡𝑜𝑡𝑎𝑙 𝑑𝑒 𝑙𝑜𝑠 𝑜𝑟𝑔𝑎𝑛𝑖𝑠𝑚𝑜𝑠 𝑒𝑠𝑝𝑒𝑐𝑖𝑒𝑠 𝑎𝑐𝑢í𝑐𝑜𝑙𝑎𝑠 𝑑𝑒 𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙 𝑏𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜𝑖 

𝑥̅ 𝑝𝑟𝑜𝑑𝑢𝑐𝑐𝑖ó𝑛 𝑑𝑒 𝑎𝑙𝑖𝑚𝑒𝑛𝑡𝑜𝑠 𝑒𝑛 𝑙𝑎𝑠 𝑈𝑃 =
∑ (𝑝𝑟𝑜𝑑𝑢𝑐𝑐𝑖ó𝑛 𝑑𝑒 𝑎𝑙𝑖𝑚𝑒𝑛𝑡𝑜𝑠 𝑒𝑛 𝑙𝑎 𝑈𝑃𝑗)𝑛

𝑗=1

𝑛

𝑈𝑃𝑗 𝑗  𝐽

≤ 𝐽 ≤

𝑝𝑟𝑜𝑑𝑢𝑐𝑐𝑖ó𝑛 𝑑𝑒 𝑎𝑙𝑖𝑚𝑒𝑛𝑡𝑜𝑠 𝑒𝑛 𝑙𝑎 𝑈𝑃𝑗

=
∑ (𝑎𝑙𝑖𝑚𝑒𝑛𝑡𝑜 𝑝𝑟𝑜𝑑𝑢𝑐𝑐𝑖ó𝑛 𝑝𝑟𝑜𝑝𝑖𝑎 1 + ⋯ + 𝑎𝑙𝑖𝑚𝑒𝑛𝑡𝑜 𝑝𝑟𝑜𝑑𝑢𝑐𝑐𝑖ó𝑛 𝑝𝑟𝑜𝑝𝑖𝑎14

14
𝑘=1

∑ (𝑡𝑖𝑝𝑜 𝑑𝑒 𝑎𝑙𝑖𝑚𝑒𝑛𝑡𝑜 𝑐𝑜𝑛𝑠𝑢𝑚𝑖𝑑𝑜 1 + ⋯ + 𝑡𝑖𝑝𝑜 𝑑𝑒 𝑎𝑙𝑖𝑚𝑒𝑛𝑡𝑜 𝑐𝑜𝑛𝑠𝑢𝑚𝑖𝑑𝑜14)14
𝑖=1

𝑘 = 1,2, . . ,14

𝑥̅ 𝑅𝑒𝑛𝑑𝑖𝑚𝑖𝑒𝑛𝑡𝑜 𝑎𝑔𝑟í𝑐𝑜𝑙𝑎 𝑑𝑒 𝑙𝑎𝑠 𝑈𝑃 =  
∑ (𝑅𝑒𝑛𝑑𝑖𝑚𝑖𝑒𝑛𝑡𝑜 𝑎𝑔𝑟í𝑐𝑜𝑙𝑎 𝑑𝑒 𝑙𝑎 𝑈𝑃𝑗 )𝑛

𝑗=1

𝑛

𝑈𝑃𝑗 𝑗  𝐽

≤ 𝐽 ≤

𝑅𝑒𝑛𝑑𝑖𝑚𝑖𝑒𝑛𝑡𝑜 𝑎𝑔𝑟í𝑐𝑜𝑙𝑎 𝑒𝑛 𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙 𝑏𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜𝑗 = ∑ (𝑅𝑒𝑛𝑑𝑖𝑚𝑖𝑒𝑛𝑡𝑜 𝑑𝑒𝑙 𝑐𝑢𝑙𝑡𝑖𝑣𝑜𝑐)𝐶
𝑐=1

𝑆𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑡𝑜𝑡𝑎𝑙 𝑐𝑢𝑙𝑡𝑖𝑣𝑎𝑑𝑎 𝑑𝑒 𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙 𝑏𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜𝑖 

𝑥̅ 𝑅𝑒𝑛𝑑𝑖𝑚𝑖𝑒𝑛𝑡𝑜 𝑝𝑒𝑐𝑢𝑎𝑟𝑖𝑜 𝑑𝑒 𝑙𝑎𝑠 𝑈𝑃 =  
∑ (𝑅𝑒𝑛𝑑𝑖𝑚𝑖𝑒𝑛𝑡𝑜 𝑝𝑒𝑐𝑢𝑎𝑟𝑖𝑜 𝑑𝑒 𝑙𝑎 𝑈𝑃𝑗 )𝑛

𝑗=1

𝑛

𝑈𝑃𝑗 𝑗  𝐽

≤ 𝐽 ≤
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𝑅𝑒𝑛𝑑𝑖𝑚𝑖𝑒𝑛𝑡𝑜 𝑝𝑜𝑛𝑑𝑒𝑟𝑎𝑑𝑜 𝑑𝑒 𝑙𝑎 𝑎𝑐𝑡𝑖𝑣𝑖𝑑𝑎𝑑 𝑝𝑒𝑐𝑢𝑎𝑟𝑖𝑎 𝑑𝑒 𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙 𝐵𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜𝑗  

= ∑ ( 𝑅𝑒𝑛𝑑𝑖𝑚𝑖𝑒𝑛𝑡𝑜 𝑑𝑒 𝑙𝑎 𝑒𝑠𝑝𝑒𝑐𝑖𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑜 𝑝𝑒𝑐𝑢𝑎𝑟𝑖𝑎 𝑒𝑝𝑝 𝑑𝑒𝑙 𝑠𝑖𝑠𝑡𝑒𝑚𝑎 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑜 𝑥)

𝐸𝑃𝑃

𝑒𝑝𝑝=1

 

𝑠𝑖𝑠𝑡𝑒𝑚𝑎 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑜 𝑥

𝑒𝑝𝑝 = 1, … 𝐸𝑃𝑃

𝑟𝑒𝑛𝑑𝑖𝑚𝑖𝑒𝑛𝑡𝑜 𝑑𝑒 𝑙𝑎 𝑒𝑠𝑝𝑒𝑐𝑖𝑒 𝑎𝑐𝑢í𝑐𝑜𝑙𝑎𝑝 𝑑𝑒𝑙 𝑠𝑖𝑠𝑡𝑒𝑚𝑎 𝑑𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑐𝑖ó𝑛𝑠

=  
𝑝𝑟𝑜𝑑𝑢𝑐𝑐𝑖ó𝑛 𝑑𝑒 𝑙𝑎 𝑒𝑠𝑝𝑒𝑐𝑖𝑒 𝑎𝑐𝑢í𝑐𝑜𝑙𝑎𝑝 𝑑𝑒𝑙 𝑠𝑖𝑠𝑡𝑒𝑚𝑎 𝑑𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑐𝑖ó𝑛𝑠 

𝑠𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑎𝑏𝑖𝑒𝑟𝑡𝑎 𝑝𝑎𝑟𝑎 𝑙𝑎 𝑒𝑠𝑝𝑒𝑐𝑖𝑒 𝑎𝑐𝑢í𝑐𝑜𝑙𝑎𝑝 𝑑𝑒𝑙 𝑠𝑖𝑠𝑡𝑒𝑚𝑎 𝑑𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑐𝑖ó𝑛𝑠 

𝑥̅ 𝑑𝑖𝑠𝑝𝑜𝑛𝑖𝑏𝑖𝑙𝑖𝑑𝑎𝑑 𝑑𝑒 𝑎𝑙𝑖𝑚𝑒𝑛𝑡𝑜𝑠 𝑒𝑛 𝑙𝑎𝑠 𝑈𝑃 

=  
∑ (𝑑𝑖𝑠𝑝𝑜𝑛𝑖𝑏𝑖𝑙𝑖𝑑𝑎𝑑 𝑑𝑒 𝑎𝑙𝑖𝑚𝑒𝑛𝑡𝑜𝑠 𝑒𝑛 𝑙𝑎 𝑈𝑃𝑗 )𝑛

𝑗=1

𝑛

𝑈𝑃𝑗 𝑗  𝐽

≤ 𝐽 ≤

𝑑𝑖𝑠𝑝𝑜𝑛𝑖𝑏𝑖𝑙𝑖𝑑𝑎𝑑 𝑑𝑒 𝑎𝑙𝑖𝑚𝑒𝑛𝑡𝑜𝑠 𝑒𝑛 𝑙𝑎 𝑈𝑃𝑗

= 𝐷𝑖𝑠𝑝𝐴𝑙𝑖𝑚1 + 𝐷𝑖𝑠𝑝𝐴𝑙𝑖𝑚2 + ⋯ + 𝐷𝑖𝑠𝑝𝐴𝑙𝑖𝑚13 + 𝐷𝑖𝑠𝑝𝐴𝑙𝑖𝑚14

𝐷𝑖𝑠𝑝𝐴𝑙𝑖𝑚1

𝐷𝑖𝑠𝑝𝐴𝑙𝑖𝑚𝑖 = (𝐶𝑎𝑙𝐴𝑙𝑖𝑚𝑖) ∗ (𝑝𝑜𝑟𝑐𝑖ó𝑛 𝑑𝑒 𝑎𝑙𝑖𝑚𝑒𝑛𝑡𝑜 𝑝𝑟𝑜𝑑𝑢𝑐𝑖𝑑𝑜 𝑒𝑛 𝑙𝑎 𝑈𝑃)

𝐶𝑎𝑙𝐴𝑙𝑖𝑚𝑗
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𝐶𝑎𝑙𝐴𝑙𝑖𝑚𝑖 = ((𝑔𝑟𝑎𝑚𝐴𝑙𝑖𝑚𝑗) ∗ (𝐸𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑐𝑖𝑎 𝑐𝑎𝑙𝑜𝑟𝑖𝑐𝑎 𝑝𝑜𝑟 𝑡𝑖𝑝𝑜 𝑑𝑒 𝑎𝑙𝑖𝑚𝑒𝑛𝑡𝑜)) /100

𝑔𝑟𝑎𝑚𝐴𝑙𝑖𝑚𝑗

𝑔𝑟𝑎𝑚𝐴𝑙𝑖𝑚𝑖 = (𝑓𝑟𝑒𝑐𝑢𝑒𝑛𝑐𝑖𝑎 𝑑𝑒 𝑐𝑜𝑛𝑠𝑢𝑚𝑜 𝑝𝑜𝑟 𝑚𝑒𝑠)

∗ (𝑝𝑜𝑟𝑐𝑖ó𝑛 𝑐𝑜𝑛𝑠𝑢𝑚𝑖𝑑𝑎 𝑝𝑜𝑟 𝑝𝑒𝑟𝑠𝑜𝑛𝑎)

𝑥̅ 𝑒𝑛 𝑒𝑙 𝑖𝑛𝑔𝑟𝑒𝑠𝑜 𝑏𝑟𝑢𝑡𝑜 𝑡𝑜𝑡𝑎𝑙 𝑒𝑛 𝑙𝑎𝑠 𝑈𝑃 =  
∑ (𝑖𝑛𝑔𝑟𝑒𝑠𝑜 𝑏𝑟𝑢𝑡𝑜 𝑑𝑒 𝑙𝑎 𝑈𝑃𝑗 )𝑛

𝑗=1

𝑛

𝑈𝑃𝑗 𝑗  𝐽

≤ 𝐽 ≤

𝑖𝑛𝑔𝑟𝑒𝑠𝑜 𝑏𝑟𝑢𝑡𝑜 𝑑𝑒 𝑙𝑎 𝑈𝑃𝑗

= 𝑖𝑛𝑔𝑟𝑒𝑠𝑜 𝑏𝑟𝑢𝑡𝑜 𝑑𝑒 𝑙𝑎𝑠 𝑎𝑐𝑡𝑖𝑣𝑖𝑑𝑎𝑑𝑒𝑠 𝑎𝑔𝑟í𝑐𝑜𝑙𝑎𝑠
+ 𝑖𝑛𝑔𝑟𝑒𝑠𝑜 𝑏𝑟𝑢𝑡𝑜 𝑑𝑒 𝑙𝑎𝑠 𝑎𝑐𝑡𝑖𝑣𝑖𝑑𝑎𝑑𝑒𝑠 𝑝𝑒𝑐𝑢𝑎𝑟𝑖𝑎𝑠
+ 𝑖𝑛𝑔𝑟𝑒𝑠𝑜 𝑏𝑟𝑢𝑡𝑜 𝑑𝑒 𝑙𝑎𝑠 𝑎𝑐𝑡𝑖𝑣𝑖𝑑𝑎𝑑𝑒𝑠 𝑝𝑒𝑠𝑞𝑢𝑒𝑟𝑎𝑠
+ 𝑖𝑛𝑔𝑟𝑒𝑠𝑜 𝑏𝑟𝑢𝑡𝑜 𝑑𝑒 𝑙𝑎𝑠 𝑎𝑐𝑡𝑖𝑣𝑖𝑑𝑎𝑑𝑒𝑠 𝑎𝑐𝑢í𝑐𝑜𝑙𝑎𝑠
+  𝑖𝑛𝑔𝑟𝑒𝑠𝑜 𝑏𝑟𝑢𝑡𝑜 𝑑𝑒 𝑙𝑎𝑠 𝑎𝑐𝑡𝑖𝑣𝑖𝑑𝑎𝑑𝑒𝑠 𝑠𝑖𝑙𝑣í𝑐𝑜𝑙𝑎𝑠 𝑦 𝑑𝑒 𝑟𝑒𝑐𝑜𝑙𝑒𝑐𝑐𝑖ó𝑛
+  𝑖𝑛𝑔𝑟𝑒𝑠𝑜 𝑏𝑟𝑢𝑡𝑜 𝑑𝑒 𝑙𝑎𝑠 𝑎𝑐𝑡𝑖𝑣𝑖𝑑𝑎𝑑𝑒𝑠 𝑑𝑒 𝑡𝑟𝑎𝑛𝑠𝑓𝑜𝑟𝑚𝑎𝑐𝑖ó𝑛
+ 𝑖𝑛𝑔𝑟𝑒𝑠𝑜𝑠 𝑏𝑟𝑢𝑡𝑜 𝑝𝑜𝑟 𝑎𝑐𝑡𝑖𝑣𝑖𝑑𝑎𝑑𝑒𝑠 𝑟𝑢𝑟𝑎𝑙𝑒𝑠 𝑛𝑜 𝑎𝑔𝑟𝑜𝑝𝑒𝑐𝑢𝑎𝑟𝑖𝑎𝑠
+ 𝑖𝑛𝑔𝑟𝑒𝑠𝑜𝑠 𝑏𝑟𝑢𝑡𝑜𝑠 𝑑𝑒 𝑓𝑢𝑒𝑛𝑡𝑒𝑠 𝑒𝑥𝑡𝑒𝑟𝑛𝑎𝑠 𝑎 𝑙𝑎 𝑈𝑃
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𝑗 𝑛

𝑛

𝑥𝑖 𝑆𝑢𝑏𝑅𝑃

𝑗 𝑛

𝑛
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𝑥𝑖 𝑆𝑢𝑏𝐴𝑃

𝑗 𝑛

𝑛

𝑥𝑖 𝑆𝑢𝑏𝐸𝐴

𝑗 𝑛

𝑛
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𝑥𝑖 𝑆𝑢𝑏𝐸𝐴𝑑

𝑗 𝑛

𝑛

𝑥𝑖 𝑆𝑢𝑏𝑁𝑂𝑟𝑔

𝑗 𝑛

𝑛
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𝑥𝑖 𝑆𝑢𝑏𝑁𝑅𝑒𝑔𝑃𝑟𝑜𝑑

𝑗 𝑛

𝑛

𝑥𝑖 𝑆𝑢𝑏𝑡𝑖𝑝𝑜𝑚𝑒𝑟𝑐𝑎𝑑𝑜

𝑗 𝑛

𝑛

𝑥𝑖 𝑆𝑢𝑏𝑐𝑎𝑛𝑎𝑙𝑐𝑜𝑚𝑒𝑟𝑐𝑖𝑎𝑙𝑖𝑧𝑎𝑐𝑖 𝑛

𝑗 𝑛 𝑛
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𝑥𝑖 𝐴𝑑𝑜𝑝𝑐𝑖 𝑛 𝑑𝑒 𝑛𝑢𝑒𝑣𝑎𝑠 𝑡𝑒𝑐𝑛𝑜𝑙𝑜𝑔 𝑎𝑠 𝑦 𝑑𝑒𝑠𝑎𝑟𝑟𝑜𝑙𝑙𝑜 𝑑𝑒 𝑐𝑎𝑝𝑎𝑐𝑖𝑑𝑎𝑑𝑒𝑠

𝑗 𝑛

𝑛

𝑥𝑖 𝑆𝑢𝑏𝐼𝑇𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙 𝑣𝑒𝑔𝑒𝑡𝑎𝑡𝑖𝑣𝑜 𝑑𝑒𝑙 𝑐𝑢𝑙𝑡𝑖𝑣𝑜 𝑐

𝑗 𝑛

𝑐 𝐶

𝑛

𝑗 𝑛

𝑐 𝐶

𝑛
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𝑗 𝑛

𝑐 𝐶

𝑛

𝑆𝑢𝑏𝐼𝑇𝑠𝑖𝑠𝑡𝑒𝑚𝑎 𝑑𝑒 𝑟𝑖𝑒𝑔𝑜 𝑐𝑢𝑙𝑡𝑖𝑣𝑜 𝑐

𝑗 𝑛

𝑐 𝐶

𝑛

𝑥𝑖 𝑆𝑢𝑏𝐼𝑇𝑓𝑒𝑟𝑡𝑖𝑙𝑖𝑧𝑎𝑛𝑡𝑒 𝑎𝑝𝑙𝑖𝑐𝑎𝑑𝑜 𝑐𝑢𝑙𝑡𝑖𝑣𝑜 𝑐

𝑗 𝑛

𝑐 𝐶

𝑛
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𝑥𝑖 𝑆𝑢𝑏𝐼𝑇𝑠𝑖𝑠𝑡𝑒𝑚𝑎 𝑑𝑒 𝑟𝑖𝑒𝑔𝑜 𝐴𝑃 𝑐𝑢𝑙𝑡𝑖𝑣𝑜 𝑐

𝑗 𝑛

𝑥𝑖 𝑆𝑢𝑏𝐼𝑇𝑐𝑜𝑏𝑒𝑟𝑡𝑢𝑟𝑎 𝑦 𝑒𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑎 𝑐𝑢𝑙𝑡𝑖𝑣𝑜 𝑐

𝑗 𝑛
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𝑗 𝑛

𝑈𝑃𝑗

𝑗 𝐽 𝐽

𝑆𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑡𝑜𝑡𝑎𝑙 𝑐𝑢𝑙𝑡𝑖𝑣𝑎𝑑𝑎 𝑑𝑒 𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙 𝑏𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜𝑖

𝐼𝑁𝑇 𝑑𝑒𝑙 𝑐𝑢𝑙𝑡𝑖𝑣𝑜 ∗ 𝑆𝑢𝑏𝐼𝑇 𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙 𝑣𝑒𝑔𝑒𝑡𝑎𝑡𝑖𝑣𝑜 𝑆𝑢𝑏𝐼𝑇

𝑓𝑒𝑟𝑡𝑖𝑙𝑖𝑧𝑎𝑐𝑖 𝑛 𝑆𝑢𝑏𝐼𝑇 𝑚𝑒𝑐𝑎𝑛𝑖𝑧𝑎𝑐𝑖𝑜𝑛 𝑑𝑒 𝑙𝑎𝑏𝑜𝑟𝑒𝑠 𝑆𝑢𝑏𝐼𝑇 𝑠𝑖𝑠𝑡𝑒𝑚𝑎 𝑑𝑒 𝑟𝑖𝑒𝑔𝑜
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𝑗 𝑛

𝑛

𝑥𝑖 𝑆𝑢𝑏𝐼𝑇𝑟𝑒𝑝𝑟𝑜𝑑𝑢𝑐𝑐𝑖 𝑛

𝑗 𝑛

𝑛
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𝑗 𝑛

𝑛

𝑆𝑢𝑏𝐼𝑇 𝑎𝑙𝑖𝑚𝑒𝑛𝑡𝑎𝑐𝑖 𝑛 ∗ 𝑡𝑖𝑝𝑜 𝑑𝑒

𝑣𝑒𝑔𝑒𝑡𝑎𝑐𝑖 𝑛 𝑠𝑢𝑝𝑙𝑒𝑚𝑒𝑛𝑡𝑎𝑐𝑖 𝑛 𝑎𝑙𝑖𝑚𝑒𝑛𝑡𝑖𝑐𝑖𝑎

𝑥𝑖 𝑆𝑢𝑏𝐼𝑇𝑐𝑎𝑚𝑝𝑎 𝑎𝑠 𝑧𝑜𝑜𝑠𝑎𝑛𝑖𝑡𝑎𝑟𝑖𝑎𝑠

𝑛

𝑈𝑃𝑗

𝑗 𝐽 𝐽
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𝑥𝑖 𝑆𝑢𝑏𝐼𝑇𝑠𝑖𝑠𝑡𝑒𝑚𝑎 𝑑𝑒 𝑐𝑢𝑙𝑡𝑖𝑣𝑜 𝑎𝑐𝑢 𝑐𝑜𝑙𝑎

𝑗 𝑛

𝑛
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𝑗 𝑛

𝑛

𝑥𝑖 𝑆𝑢𝑏𝐼𝑇𝑐𝑎𝑙𝑖𝑑𝑎𝑑 𝑔𝑒𝑛 𝑡𝑖𝑐𝑎 𝑜𝑟𝑔𝑎𝑛𝑖𝑠𝑚𝑜𝑠

𝑗 𝑛

𝑛

𝑥𝑖 𝑆𝑢𝑏𝐼𝑇𝑠𝑎𝑛𝑖𝑑𝑎𝑑 𝑒 𝑖𝑛𝑜𝑐𝑢𝑖𝑑𝑎𝑑

𝑛

𝑛
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𝑎 𝐴

𝑃𝑟𝑜𝑑𝑢𝑐𝑐𝑖 𝑛 𝑡𝑜𝑡𝑎𝑙 𝑑𝑒 𝑙𝑜𝑠 𝑜𝑟𝑔𝑎𝑛𝑖𝑠𝑚𝑜𝑠 𝑒𝑠𝑝𝑒𝑐𝑖𝑒𝑠 𝑎𝑐𝑢 𝑐𝑜𝑙𝑎𝑠 𝑑𝑒 𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙

𝑏𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜

𝐼𝑁𝑇 𝑑𝑒𝑙 𝑜𝑟𝑔𝑎𝑛𝑖𝑠𝑚𝑜 𝑒𝑠𝑝𝑒𝑐𝑖𝑒 𝑎𝑐𝑢 𝑐𝑜𝑙𝑎 𝑎 ∗ 𝑆𝑢𝑏𝐼𝑇 𝑆𝑖𝑠𝑡𝑒𝑚𝑎 𝑑𝑒 𝑐𝑢𝑙𝑡𝑖𝑣𝑜 𝑑𝑒𝑙

𝑜𝑟𝑔𝑎𝑛𝑖𝑠𝑚𝑜 𝑒𝑠𝑝𝑒𝑐𝑖𝑒 𝑎𝑐𝑢 𝑐𝑜𝑙𝑎 𝑎 𝑆𝑢𝑏𝐼𝑇 𝐶𝑜𝑛𝑡𝑟𝑜𝑙 𝑎𝑚𝑏𝑖𝑒𝑛𝑡𝑎𝑙 𝑑𝑒𝑙 𝑜𝑟𝑔𝑎𝑛𝑖𝑠𝑚𝑜

𝑒𝑠𝑝𝑒𝑐𝑖𝑒 𝑎𝑐𝑢 𝑐𝑜𝑙𝑎 𝑎 𝑆𝑢𝑏𝐼𝑇 𝐶𝑎𝑙𝑖𝑑𝑎𝑑 𝑔𝑒𝑛 𝑡𝑖𝑐𝑎 𝑑𝑒𝑙 𝑜𝑟𝑔𝑎𝑛𝑖𝑠𝑚𝑜 𝑒𝑠𝑝𝑒𝑐𝑖𝑒 𝑎𝑐𝑢 𝑐𝑜𝑙𝑎

𝑎 𝑆𝑢𝑏𝐼𝑇 𝑆𝑎𝑛𝑖𝑑𝑎𝑑 𝑒 𝐼𝑛𝑜𝑐𝑢𝑖𝑑𝑎𝑑 𝑑𝑒 𝑙𝑎 𝑎𝑐𝑡𝑖𝑣𝑖𝑑𝑎𝑑 𝑎𝑐𝑢 𝑐𝑜𝑙𝑎

𝑥

𝑦
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𝑈𝑃𝑗

𝑗 𝐽 𝐽

𝑥𝑖 𝑁𝑅𝑎 𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙 𝑏𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜𝑗 Σ 𝑅𝑒𝑛𝑑𝑖𝑚𝑖𝑒𝑛𝑡𝑜 𝑑𝑒𝑙 𝑐𝑢𝑙𝑡𝑖𝑣𝑜𝑐 𝐶𝑐

𝑐 𝐶

𝑠𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑡𝑜𝑡𝑎𝑙 𝑐𝑢𝑙𝑡𝑖𝑣𝑎𝑑𝑎 𝑑𝑒 𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙 𝑏𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜

𝑅𝑒𝑛𝑑𝑖𝑚𝑖𝑒𝑛𝑡𝑜 𝑑𝑒𝑙 𝑐𝑢𝑙𝑡𝑖𝑣𝑜𝑐 𝑐𝑎𝑛𝑡𝑖𝑑𝑎𝑑 𝑝𝑟𝑜𝑑𝑢𝑐𝑖𝑑𝑎 𝑑𝑒𝑙 𝑐𝑢𝑙𝑡𝑖𝑣𝑜

𝑐𝑠𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑐𝑜𝑠𝑒𝑐ℎ𝑎𝑑𝑎 𝑑𝑒𝑙 𝑐𝑢𝑙𝑡𝑖𝑣𝑜 𝑐

𝑈𝑃𝑗

𝑗 𝐽 𝐽

𝑅𝑒𝑛𝑑𝑖𝑚𝑖𝑒𝑛𝑡𝑜 𝑑𝑒 𝑙𝑎 𝑒𝑠𝑝𝑒𝑐𝑖𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑜 𝑝𝑒𝑐𝑢𝑎𝑟𝑖𝑎 𝑒𝑝𝑝 𝑐𝑜𝑛

𝑆𝑖𝑠𝑡𝑒𝑚𝑎 𝐶𝑟 𝑎 𝑑𝑒 𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙 𝐵𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜 𝑡𝑜𝑡𝑎𝑙 𝑑𝑒 𝑎𝑛𝑖𝑚𝑎𝑙𝑒𝑠 𝑑𝑒𝑠𝑡𝑒𝑡𝑎𝑑𝑜𝑠 𝑒𝑛 𝑢𝑛

𝑎 𝑜 𝑑𝑒 𝑙𝑎 𝑒𝑝𝑝 ℎ𝑒𝑚𝑏𝑟𝑎𝑠 𝑝𝑟𝑜𝑚𝑒𝑑𝑖𝑜 𝑒𝑛 𝑒𝑑𝑎𝑑 𝑟𝑒𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑣𝑎 𝑒𝑛 𝑒𝑙 ℎ𝑎𝑡𝑜 𝑒𝑛 𝑒𝑙 𝑎 𝑜

𝑑𝑒 𝑙𝑎 𝑒𝑝𝑝
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𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑜 𝑝𝑒𝑐𝑢𝑎𝑟𝑖𝑎 𝑒𝑝𝑝 𝑐𝑜𝑛 𝑆𝑖𝑠𝑡𝑒𝑚𝑎 𝐿𝑒𝑐ℎ𝑒 𝑑𝑒 𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙

𝐵𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜 𝑃𝑟𝑜𝑑𝑢𝑐𝑐𝑖 𝑛 𝑝𝑟𝑜𝑚𝑒𝑑𝑖𝑜 𝑑𝑖𝑎𝑟𝑖𝑎 𝑑𝑢𝑟𝑎𝑛𝑡𝑒 𝑙𝑎𝑐𝑡𝑎𝑛𝑐𝑖𝑎∗𝑛 𝑚𝑒𝑟𝑜 𝑑𝑒

𝑑 𝑎𝑠 𝑝𝑟𝑜𝑚𝑒𝑑𝑖𝑜 𝑑𝑒 𝑙𝑎𝑐𝑡𝑎𝑛𝑐𝑖𝑎∗𝑛 𝑚𝑒𝑟𝑜 𝑑𝑒 𝑙𝑎𝑐𝑡𝑎𝑛𝑐𝑖𝑎𝑠 𝑝𝑟𝑜𝑚𝑒𝑑𝑖𝑜 𝑎𝑙 𝑎 𝑜

𝑅𝑒𝑛𝑑𝑖𝑚𝑖𝑒𝑛𝑡𝑜 𝑑𝑒 𝑙𝑎 𝑒𝑠𝑝𝑒𝑐𝑖𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑜 𝑝𝑒𝑐𝑢𝑎𝑟𝑖𝑎 𝑒𝑝𝑝 𝑐𝑜𝑛 𝑠𝑖𝑠𝑡𝑒𝑚𝑎 𝑒𝑛𝑔𝑜𝑟𝑑𝑎 𝑑𝑒

𝑙𝑎 𝑈𝑃 𝑑𝑒𝑙 𝑏𝑒𝑛𝑒𝑓𝑖𝑐𝑖𝑎𝑟𝑖𝑜𝑖 𝑃𝑒𝑠𝑜 𝑝𝑟𝑜𝑚𝑒𝑑𝑖𝑜 𝑑𝑒 𝑣𝑒𝑛𝑡𝑎 𝑝𝑜𝑟 𝑎𝑛𝑖𝑚𝑎𝑙

𝑒𝑛𝑔𝑜𝑟𝑑𝑎𝑑𝑜 𝑝𝑒𝑠𝑜 𝑝𝑟𝑜𝑚𝑒𝑑𝑖𝑜 𝑖𝑛𝑖𝑐𝑖𝑎𝑙 𝑝𝑜𝑟 𝑎𝑛𝑖𝑚𝑎𝑙 𝑒𝑛𝑔𝑜𝑟𝑑𝑎𝑑𝑜𝐷 𝑎𝑠 𝑝𝑟𝑜𝑚𝑒𝑑𝑖𝑜

𝑞𝑢𝑒 𝑑𝑢𝑟𝑎 𝑙𝑎 𝑒𝑛𝑔𝑜𝑟𝑑𝑎

𝑟𝑒𝑛𝑑𝑖𝑚𝑖𝑒𝑛𝑡𝑜 𝑑𝑒 𝑙𝑎 𝑒𝑠𝑝𝑒𝑐𝑖𝑒 𝑎𝑐𝑢 𝑐𝑜𝑙𝑎𝑝

𝑑𝑒𝑙 𝑠𝑖𝑠𝑡𝑒𝑚𝑎 𝑑𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑐𝑖 𝑛 𝑝𝑟𝑜𝑑𝑢𝑐𝑐𝑖 𝑑𝑒 𝑙𝑎 𝑒𝑠𝑝𝑒𝑐𝑖𝑒 𝑎𝑐𝑢 𝑐𝑜𝑙𝑎𝑝 𝑑𝑒𝑙 𝑠𝑖𝑠𝑡𝑒𝑚𝑎

𝑑𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑐𝑖 𝑛𝑠 𝑠𝑢𝑝𝑒𝑟𝑓𝑖𝑐𝑖𝑒 𝑎𝑏𝑖𝑒𝑟𝑡𝑎 𝑝𝑎𝑟𝑎 𝑙𝑎 𝑒𝑠𝑝𝑒𝑐𝑖𝑒 𝑎𝑐𝑢 𝑐𝑜𝑙𝑎𝑝 𝑑𝑒𝑙 𝑠𝑖𝑠𝑡𝑒𝑚𝑎 𝑑𝑒

𝑝𝑟𝑜𝑑𝑢𝑐𝑐𝑖 𝑛
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𝑈𝑃𝑗

𝑗 𝐽 𝐽

𝑑𝑖𝑠𝑝𝑜𝑛𝑖𝑏𝑖𝑙𝑖𝑑𝑎𝑑 𝑑𝑒

𝑎𝑙𝑖𝑚𝑒𝑛𝑡𝑜𝑠 𝑒𝑛 𝑙𝑎 𝑈𝑃𝑗 𝐷𝑖𝑠𝑝𝐴𝑙𝑖𝑚 𝐷𝑖𝑠𝑝𝐴𝑙𝑖𝑚 ⋯ 𝐷𝑖𝑠𝑝𝐴𝑙𝑖𝑚 𝐷𝑖𝑠𝑝𝐴𝑙𝑖𝑚

𝐷𝑖𝑠𝑝𝐴𝑙𝑖𝑚

𝐷𝑖𝑠𝑝𝐴𝑙𝑖𝑚𝑘 𝐶𝑎𝑙𝐴𝑙𝑖𝑚𝑘 ∗ 𝑝𝑜𝑟𝑐𝑖 𝑛 𝑑𝑒 𝑎𝑙𝑖𝑚𝑒𝑛𝑡𝑜 𝑝𝑟𝑜𝑑𝑢𝑐𝑖𝑑𝑜 𝑒𝑛 𝑙𝑎 𝑈𝑃

𝐶𝑎𝑙𝐴𝑙𝑖𝑚𝑘

𝐶𝑎𝑙𝐴𝑙𝑖𝑚𝑘 𝑔𝑟𝑎𝑚𝐴𝑙𝑖𝑚𝑘 ∗ 𝐸𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑐𝑖𝑎 𝑐𝑎𝑙𝑜𝑟𝑖𝑐𝑎 𝑝𝑜𝑟 𝑡𝑖𝑝𝑜 𝑑𝑒

𝑎𝑙𝑖𝑚𝑒𝑛𝑡𝑜

𝑔𝑟𝑎𝑚𝐴𝑙𝑖𝑚𝑗

𝑔𝑟𝑎𝑚𝐴𝑙𝑖𝑚𝑘 𝑓𝑟𝑒𝑐𝑢𝑒𝑛𝑐𝑖𝑎 𝑑𝑒 𝑐𝑜𝑛𝑠𝑢𝑚𝑜 𝑝𝑜𝑟

𝑚𝑒𝑠 ∗ 𝑝𝑜𝑟𝑐𝑖 𝑛 𝑐𝑜𝑛𝑠𝑢𝑚𝑖𝑑𝑎 𝑝𝑜𝑟 𝑝𝑒𝑟𝑠𝑜𝑛𝑎

𝑈𝑃𝑗

𝑗 𝐽 𝐽
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𝐼𝐵 𝑑𝑒 𝑙𝑎 𝑈𝑃𝑗 𝑖𝑛𝑔𝑟𝑒𝑠𝑜

𝑏𝑟𝑢𝑡𝑜 𝑑𝑒 𝑙𝑎𝑠 𝑎𝑐𝑡𝑖𝑣𝑖𝑑𝑎𝑑𝑒𝑠 𝑎𝑔𝑟 𝑐𝑜𝑙𝑎𝑠 𝑖𝑛𝑔𝑟𝑒𝑠𝑜 𝑏𝑟𝑢𝑡𝑜 𝑑𝑒 𝑙𝑎𝑠 𝑎𝑐𝑡𝑖𝑣𝑖𝑑𝑎𝑑𝑒𝑠

𝑝𝑒𝑐𝑢𝑎𝑟𝑖𝑎𝑠 𝑖𝑛𝑔𝑟𝑒𝑠𝑜 𝑏𝑟𝑢𝑡𝑜 𝑑𝑒 𝑙𝑎𝑠 𝑎𝑐𝑡𝑖𝑣𝑖𝑑𝑎𝑑𝑒𝑠 𝑝𝑒𝑠𝑞𝑢𝑒𝑟𝑎𝑠 𝑖𝑛𝑔𝑟𝑒𝑠𝑜 𝑏𝑟𝑢𝑡𝑜 𝑑𝑒

𝑙𝑎𝑠 𝑎𝑐𝑡𝑖𝑣𝑖𝑑𝑎𝑑𝑒𝑠 𝑎𝑐𝑢 𝑐𝑜𝑙𝑎𝑠 𝑖𝑛𝑔𝑟𝑒𝑠𝑜 𝑏𝑟𝑢𝑡𝑜 𝑑𝑒 𝑙𝑎𝑠 𝑎𝑐𝑡𝑖𝑣𝑖𝑑𝑎𝑑𝑒𝑠 𝑠𝑖𝑙𝑣 𝑐𝑜𝑙𝑎𝑠 𝑦 𝑑𝑒

𝑟𝑒𝑐𝑜𝑙𝑒𝑐𝑐𝑖 𝑛 𝑖𝑛𝑔𝑟𝑒𝑠𝑜 𝑏𝑟𝑢𝑡𝑜 𝑑𝑒 𝑙𝑎𝑠 𝑎𝑐𝑡𝑖𝑣𝑖𝑑𝑎𝑑𝑒𝑠 𝑑𝑒

𝑡𝑟𝑎𝑛𝑠𝑓𝑜𝑟𝑚𝑎𝑐𝑖 𝑛 𝑖𝑛𝑔𝑟𝑒𝑠𝑜𝑠 𝑏𝑟𝑢𝑡𝑜 𝑝𝑜𝑟 𝑎𝑐𝑡𝑖𝑣𝑖𝑑𝑎𝑑𝑒𝑠 𝑟𝑢𝑟𝑎𝑙𝑒𝑠 𝑛𝑜

𝑎𝑔𝑟𝑜𝑝𝑒𝑐𝑢𝑎𝑟𝑖𝑎𝑠 𝑖𝑛𝑔𝑟𝑒𝑠𝑜𝑠 𝑏𝑟𝑢𝑡𝑜𝑠 𝑑𝑒 𝑓𝑢𝑒𝑛𝑡𝑒𝑠 𝑒𝑥𝑡𝑒𝑟𝑛𝑎𝑠 𝑎 𝑙𝑎 𝑈𝑃
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