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1 Compañía de Venta Online (e-commerce), disponible en: https://www.amazon.com 
2 Compañía de recomendación para viajes, disponible en: https://www.tripadvisor.com 
3 Catálogo Musical Online, disponible en: https://www.last.fm 
4 Compañía de transmisión de contenido audiovisual vía streaming, disponible en: https://www.netflix.com 
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𝑎

𝑎

𝑎

𝑎

𝑟̂𝑎,𝑖 𝑎 𝑖

𝑟̂𝑎,𝑖 = 𝑟̅𝑎 + 
∑ (𝑟𝑢,𝑖 − 𝑟̅𝑢)𝑢∈𝑁 × 𝑠𝑖𝑚(𝑎, 𝑢)

∑ 𝑠𝑖𝑚(𝑎, 𝑢)𝑢∈𝑁

𝑟̅𝑎
𝑎 𝑟𝑢,𝑖 𝑢 𝑖 𝑟̅𝑢
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𝑢 𝑢 ∈ 𝑁 𝑁

𝑎 𝑁

𝑎 𝑢

𝑠𝑖𝑚(𝑎, 𝑢)

𝑠𝑖𝑚(𝑎, 𝑢) =
∑ (𝑟𝑎,𝑖 − 𝑟̅𝑎)(𝑟𝑢,𝑖 − 𝑟̅𝑢)𝑖∈𝐼𝑎𝑢

√∑ (𝑟𝑎,𝑖 − 𝑟̅𝑎)2𝑖∈𝐼𝑎𝑢
∑ (𝑟𝑢,𝑖 − 𝑟̅𝑢)2𝑖∈𝐼𝑎𝑢

𝐼𝑎𝑢

𝑎 𝑢
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𝑅:𝑈𝑠𝑢𝑎𝑟𝑖𝑜 × 𝐼𝑡𝑒𝑚 → 𝑅𝑎𝑡𝑖𝑛𝑔
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𝑅

𝑅:𝑈𝑠𝑢𝑎𝑟𝑖𝑜 × 𝐼𝑡𝑒𝑚 × 𝐶𝑜𝑛𝑡𝑒𝑥𝑡𝑜 → 𝑅𝑎𝑡𝑖𝑛𝑔

                                                           
5 OLAP, sigla en inglés para Procesado Analítico En línea (OnLine Analytical Processing) 
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(𝑈𝑠𝑢𝑎𝑟𝑖𝑜 × Í𝑡𝑒𝑚)

𝑐 

𝑅𝑈𝑠𝑢𝑎𝑟𝑖𝑜 ×Í𝑡𝑒𝑚×𝑇𝑖𝑒𝑚𝑝𝑜
𝐷 : 𝑈 × 𝐼 × 𝑇 → 𝑅𝑎𝑡𝑖𝑛𝑔

𝐷 < 𝑈𝑠𝑢𝑎𝑟𝑖𝑜, Í𝑡𝑒𝑚, 𝑇𝑖𝑒𝑚𝑝𝑜, 𝑅𝑎𝑡𝑖𝑛𝑔 >

𝑅
𝑈𝑠𝑢𝑎𝑟𝑖𝑜×Í𝑡𝑒𝑚

𝐷[𝑇𝑖𝑒𝑚𝑝𝑜=𝑡](𝑈𝑠𝑢𝑎𝑟𝑖𝑜,Í𝑡𝑒𝑚,𝑅𝑎𝑡𝑖𝑛𝑔)
(𝑢, 𝑖)

[𝑇𝑖𝑒𝑚𝑝𝑜 = 𝑡]

𝑡 t =  sábado

[𝑇𝑖𝑒𝑚𝑝𝑜 = 𝑡] [𝑇𝑖𝑒𝑚𝑝𝑜 ∈ 𝑆𝑡] 𝑆𝑡

𝑡

𝑉𝑒𝑧_𝑆𝑒𝑚𝑎𝑛𝑎

𝑆𝑡 = 𝐹𝑖𝑛_𝑆𝑒𝑚𝑎𝑛𝑎 𝑅

𝑅
𝑈𝑠𝑢𝑎𝑟𝑖𝑜×Í𝑡𝑒𝑚

𝐷[𝑇𝑖𝑒𝑚𝑝𝑜=𝑆𝑡](𝑈𝑠𝑢𝑎𝑟𝑖𝑜,Í𝑡𝑒𝑚,𝐴𝐺𝐺𝑅(𝑅𝑎𝑡𝑖𝑛𝑔))(𝑢, 𝑖)

AGGR(Rating)

𝑆𝑡

t =  sábado t =  domingo

𝑅
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𝑢 𝑖 𝑘

𝑢 𝑖 𝑘 

𝑞𝑖 𝑖 𝑝𝑢
𝑢

𝑟̂𝑢𝑖

𝑟̂𝑢𝑖 = 𝑞𝑖
T𝑝𝑢
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𝑟̂𝑢𝑖
𝑏𝑢𝑖 =  𝜇 + 𝑏𝑖 + 𝑏𝑢 𝜇

𝑏𝑢 𝑏𝑖

𝑟̂𝑢𝑖 =  𝜇 + 𝑏𝑖 + 𝑏𝑢 + 𝑞𝑖
T𝑝𝑢

𝜆

min
𝑝∗, 𝑞∗,𝑏∗

∑ (𝑟𝑢𝑖 − 𝜇 − 𝑏𝑖 − 𝑏𝑢 − 𝑞𝑖
T𝑝𝑢)

2

(𝑢,𝑖)∈𝐾

+  𝜆(‖𝑝𝑢‖
2 + ‖𝑞𝑖‖

2 + 𝑏𝑢
2 + 𝑏𝑖

2)
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𝑖  𝑚 × 𝑛 𝑚 𝑛

𝑐𝑗 ∈ (𝑐1, … , 𝑐𝑛)

𝑖 𝑐𝑗

𝑖1 𝑖2 𝑖

𝑖1 𝑐𝑗 𝑖2

𝑡

𝑡𝑚𝑒𝑎𝑛 𝑡𝑝𝑟𝑜𝑝 𝑡𝑠𝑖𝑧𝑒 𝑡𝐼𝐺 𝑡𝑟𝑎𝑛𝑑𝑜𝑚

𝑖1 𝑖2
𝑡𝑚𝑒𝑎𝑛

𝑡𝑚𝑒𝑎𝑛 = ||
𝜇𝑖1 − 𝜇𝑖2

√
𝑆𝑖1

𝑛𝑖1
⁄ +

𝑆𝑖2
𝑛𝑖2
⁄

||

𝜇𝑖1 𝜇𝑖2
𝑖1 𝑖2 𝑆𝑖1 𝑆𝑖2

𝑖1 𝑖2 𝑛𝑖1 𝑛𝑖2
𝑖1 𝑖2

𝑡

𝑖1 𝑖2

𝑑

𝑡𝑚𝑒𝑎𝑛(𝑖, 𝑐) > 𝑑 𝑑

𝑖1 𝑖2

𝑖 𝑚 × (𝑛 + 1)
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𝐵𝑗𝑐𝑗

𝑟̂𝑢𝑖 = 𝑖̅ + 𝑏𝑢 + 𝑞𝑖
𝑡𝑝𝑢 +∑𝐵𝑗𝑐𝑗

𝑘

𝑗=1

𝑖̅ 𝑏𝑢 𝑢

𝑞𝑖
𝑡𝑝𝑢 𝐵𝑗𝑐𝑗

𝑐𝑗
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𝐵𝑖𝑗𝑐𝑗

𝐵𝑢𝑗𝑐𝑗

𝐵𝑖𝑗𝑐𝑗 𝐵𝑢𝑗𝑐𝑗

𝑟̂𝑢𝑖 = 𝑖̅ + 𝑏𝑢 + 𝑞𝑖
𝑡𝑝𝑢 +∑𝐵𝑖𝑗𝑐𝑗

𝑘

𝑗=1

𝑟̂𝑢𝑖 = 𝑖̅ + 𝑏𝑢 + 𝑞𝑖
𝑡𝑝𝑢 +∑𝐵𝑢𝑗𝑐𝑗

𝑘

𝑗=1

𝑟̂𝑢𝑖 = 𝑖̅ + 𝑏𝑢 + 𝑞𝑖
𝑡𝑝𝑢 +∑𝐵𝑖𝑗𝑐𝑗

𝑘

𝑗=1

+∑𝐵𝑢𝑗𝑐𝑗

𝑘

𝑗=1
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𝑅𝑖𝑐 𝑅𝑢𝑐

𝑖 𝑐 𝑢 𝑐 𝛽

𝑅𝑖𝑐 𝑅𝑢𝑐
𝑟𝑢𝑖𝑐 − 𝑏𝑢𝑖

𝑅𝑖𝑐 𝑅𝑢𝑐
𝑏𝑢𝑖

 

𝑤𝑐𝑖 =
1

|𝑅𝑖𝑐| + 𝛽
∑ (𝑟𝑢𝑖𝑐 − 𝑏𝑢𝑖)

𝑟𝑢𝑖𝑐∈𝑅𝑖𝑐

𝑤𝑐𝑢 =
1

|𝑅𝑢𝑐| + 𝛽
∑ (𝑟𝑢𝑖𝑐 − 𝑏𝑢𝑖)

𝑟𝑢𝑖𝑐∈𝑅𝑢𝑐
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6 GATE: General Architecture for Text Engineering, disponible en https://gate.ac.uk 
7 ANNIE: A Nearly-New Information Extraction System, disponible en http://services.gate.ac.uk/annie 
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(𝑠𝑖𝑚(𝑎, 𝑢))

• 

𝑟̂𝑎,𝑖 = 𝑟̂𝑎 + 
∑ (𝑟𝑢,𝑖 − 𝑟̅𝑢)𝑢∈𝑁 ×𝑤(𝑎, 𝑢, 𝑖)

∑ |𝑤(𝑎, 𝑢, 𝑖)|𝑢∈𝑁

𝑤(𝑎, 𝑢, 𝑖) =
2(𝑠𝑖𝑚(𝑎, 𝑢))(𝑡𝑟𝑢𝑠𝑡𝐼(𝑢, 𝑖))

𝑠𝑖𝑚(𝑎, 𝑢) + 𝑡𝑟𝑢𝑠𝑡𝐼(𝑢, 𝑖)

𝑤(𝑎, 𝑢, 𝑖)

𝑡𝑟𝑢𝑠𝑡𝐼(𝑢, 𝑖) 𝑢

𝑖
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• 

 𝑇

𝑟̂𝑎,𝑖 = 𝑟̅𝑎 + 
∑ (𝑟𝑢,𝑖 − 𝑟̅𝑢)𝑢∈𝑁𝑇 × 𝑠𝑖𝑚(𝑎, 𝑢)

∑ |𝑠𝑖𝑚(𝑎, 𝑢)|𝑢∈𝑁𝑇

𝑁𝑇 = {𝑢 ∈ 𝑁𝑇: 𝑇𝑟𝑢𝑠𝑡𝐼(𝑢, 𝑖) > 𝑇}

• 

𝑟̂𝑎,𝑖 = 𝑟̅𝑎 + 
∑ (𝑟𝑢,𝑖 − 𝑟̅𝑢)𝑢∈𝑁𝑇  ×  𝑤(𝑎, 𝑢, 1)

∑ |𝑤(𝑎, 𝑢, 𝑖)|𝑢∈𝑁𝑇

𝑇𝑎,𝑢

𝑎 𝑢
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• 

­ 

𝑀𝐴𝐸 =  
∑ |𝑟̂𝑢,𝑖 − 𝑟𝑢,𝑖|𝑟𝑢,𝑖∈𝑇𝑒𝑠𝑡

|𝑇𝑒𝑠𝑡|

𝑟̂𝑢,𝑖 𝑢 𝑖

𝑇𝑒𝑠𝑡

­ 

• 

𝑅𝑀𝑆𝐸 = √
∑ (𝑟̂𝑢,𝑖 − 𝑟𝑢,𝑖)

2
𝑟𝑢,𝑖∈𝑇𝑒𝑠𝑡

|𝑇𝑒𝑠𝑡|
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­ 

𝑃𝑟𝑒@𝑘 =  
1

|𝑈|
 ∑

|𝑅𝑒𝑙𝑢@𝑘|

𝑘
𝑢∈𝑈

𝑅𝑒𝑙𝑢 𝑢

𝑅𝑒𝑙𝑢@𝑘 𝑘

­ 

­ 

­ 

𝑅𝑒𝑐@𝑘 =  
1

|𝑈|
 ∑

|𝑅𝑒𝑙𝑢@𝑘|

|𝑅𝑒𝑙𝑢|
𝑢∈𝑈

𝐴𝑃(𝑢)@𝑘 =  
1

|𝑅𝑒𝑙𝑢|
 ∑𝑃𝑟𝑒@𝑛

𝑘

𝑛=1

∗ (𝑖𝑛 ∈ 𝑅𝑒𝑙𝑢)

𝑀𝐴𝑃 = 
1

|𝑈|
 ∑ 𝐴𝑃(𝑢)

𝑢∈𝑈
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𝑅𝑒𝑙𝑢(𝑖𝑛) 𝑢

𝐼𝐷𝐶𝐺𝑢@𝑘

𝑢

­ 

𝐼

|𝒫| |𝒩|

 

𝐷𝐶𝐺𝑢@𝑘 =   ∑
2𝑅𝑒𝑙𝑢(𝑖𝑛) − 1

log (𝑛 + 1)

𝑘

𝑛=1

𝑛𝐷𝐶𝐺@𝑘 = 
1

|𝑈|
 ∑

𝐷𝐶𝐺𝑢@𝑘

𝐼𝐷𝐶𝐺𝑢@𝑘
𝑢∈𝑈

𝐴𝑈𝐶 =  
1

|𝒫||𝒩|
 ∑ ∑ 𝐼(𝑓(𝑎𝑖) > 𝑓(𝑎𝑗))

𝑎𝑗∈𝒩𝑎𝑖∈𝒫
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• 

• 

• 
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𝑅(𝑇𝑖𝑚𝑒,=, 𝑆𝑎𝑡𝑢𝑟𝑑𝑎𝑦) → 𝑅(𝑇𝑖𝑚𝑒,=

,𝑊𝑒𝑒𝑘𝑒𝑛𝑑)
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8 Objetos Inteligentes (Biamino, 2011b): Cualquier dispositivo físico que puede ser potenciado por alguna 
plataforma basada en sensores y que pueda tener acceso a la base de conocimiento. 
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9 HUMAINE Project (“HUMAINE Emotion Annotation and Representation Language,” n.d.) 

Universidad del Bío-Bío. Sistema de Bibliotecas-Chile



Capítulo 4: Taxonomía para Anotación de Información de Contexto 53 
 
 

 
 

Universidad del Bío-Bío. Sistema de Bibliotecas-Chile



Capítulo 4: Taxonomía para Anotación de Información de Contexto 54 
 
 

 
 

 

                                                           
10 Base de conocimiento generada a partir de información disponible en Wikipedia, disponible en 
https://dbpedia.org.  
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11 SPARQL Protocol and RDF Query Language, lenguaje estandarizado par consulta de grafos RDF. 
12 Framework para construcción de aplicaciones basadas en Web Semántica en lenguaje Java, disponible en 
https://jena.apache.org.  
13 Java API for WordNet Searching, disponible en https://github.com/jaytaylor/jaws. 
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𝐿𝑒𝑣𝑎,𝑏(|𝑎|, |𝑏|)

𝐿𝑒𝑣𝑎,𝑏(𝑖, 𝑗) =

{
 
 

 
 max

(𝑖, 𝑗)                                                   , 𝑠𝑖 min (𝑖, 𝑗) = 0

min {

𝐿𝑒𝑣𝑎,𝑏(𝑖 − 1, 𝑗) + 1                    

𝐿𝑒𝑣𝑎,𝑏(𝑖, 𝑗 − 1) + 1                    

𝐿𝑒𝑣𝑎,𝑏(𝑖 − 1, 𝑗 − 1) + 1(𝑎𝑖≠𝑏𝑗)

, 𝑠𝑖𝑛𝑜

1(𝑎𝑖≠𝑏𝑗)

𝑎𝑖 ≠ 𝑏𝑗

𝑎 𝑏

 

𝐷𝐿𝑎,𝑏(|𝑎|, |𝑏|)

𝐷𝐿𝑎,𝑏(𝑖, 𝑗) =

{
 
 
 
 

 
 
 
 
max(𝑖, 𝑗)                                                  , 𝑠𝑖 min (𝑖, 𝑗) = 0

min

{
 
 

 
 
𝐷𝐿𝑎,𝑏(𝑖 − 1, 𝑗) + 1                    

𝐷𝐿𝑎,𝑏(𝑖, 𝑗 − 1) + 1                    

𝐷𝐿𝑎,𝑏(𝑖 − 1, 𝑗 − 1) + 1(𝑎𝑖≠𝑏𝑗)

𝐷𝐿𝑎,𝑏(𝑖 − 2, 𝑗 − 2) + 1            

, 𝑠𝑖 𝑖, 𝑗 > 1 y 𝑎𝑖 = 𝑏𝑗−1 y 𝑎𝑖−1 = 𝑏𝑗 

min{

𝐷𝐿𝑎,𝑏(𝑖 − 1, 𝑗) + 1                    

𝐷𝐿𝑎,𝑏(𝑖, 𝑗 − 1) + 1                    

𝐷𝐿𝑎,𝑏(𝑖 − 1, 𝑗 − 1) + 1(𝑎𝑖≠𝑏𝑗)

, 𝑠𝑖𝑛𝑜
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𝑖, 𝑗 > 1 y 𝑎𝑖 = 𝑏𝑗−1 y 𝑎𝑖−1 = 𝑏𝑗

𝑎 𝑏

 

|𝑎| |𝑏| 𝑚 𝑡

𝐽𝑎,𝑏 = {

0                                        , 𝑠𝑖 𝑚 = 0
1

3
(
𝑚

|𝑎|
+
𝑚

|𝑏|
+
𝑚 − 𝑡

𝑚
) , 𝑠𝑖𝑛𝑜

𝑙 𝑝

𝑊𝑎,𝑏 = 𝐽𝑎,𝑏 + (𝑙𝑝(1 − 𝐽𝑎,𝑏))

𝐽𝑊𝑎,𝑏 = 1 −𝑊𝑎,𝑏
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𝑤1 𝑤2

𝑚𝑖𝑛(𝑙𝑒𝑛𝑔𝑡ℎ(𝑤1), 𝑙𝑒𝑛𝑔𝑡ℎ(𝑤2))

𝐼𝐶(𝑤1, 𝑤2) =
𝐿 − 2 × 𝐷

𝐿

Spouses 
DBPedia 

     Husband 
Spouse 
Wife 
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𝐹:𝑈 × 𝐼 × {𝐶 × 𝐼𝐶} → 𝑅

𝐹:𝑈 × 𝐼 × 𝐶[𝐼𝐶≥𝑇] → 𝑅

 ∈

 ≥

 ≥

 ≥

≥
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𝑂(𝑁 ∗ 𝑀 ∗ (𝑙𝑛 ∗ 𝑙𝑚) ∗ log𝑀) 𝑁

𝑀

𝑙𝑛 𝑙𝑚 𝑛 ∈ 𝑁 𝑚 ∈

𝑀 (𝑙𝑛 ∗ 𝑙𝑚)

log𝑀

𝑂(𝑁)

𝑂(𝑁 ∗ 𝑀 ∗ (𝑙𝑛 ∗ 𝑙𝑚) ∗ log𝑀) + 𝑂(𝑁)
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14 Dataset disponible en: https://www.yelp.com/dataset  
15 Información relacionada disponible en: https://www.json.org/  

{ 

"reviewerID": "K_ZAORjuL80YUhV1HC4PGQ",  

"asin": "ky3kuTeqTUOU4CsZ_2_LzQ",  

"summary": "summary",  

"reviewText": "My wife and I have stayed in many hotels both domestic and 

international. From cheap hotels to very expensive resorts. For the price this hotel 

was a great deal. Very clean and friendly staff. Very close to the airport and 

provides FREE shuttle to/from airport.",  

"overall": 4.0 

} 
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K_ZAORjuL80YUhV1HC4PGQ  ky3kuTeqTUOU4CsZ_2_LzQ  4.0  1000  Spouses%%wife%%2%%1.0 

 

K_ZAORjuL80YUhV1HC4PGQ, ky3kuTeqTUOU4CsZ_2_LzQ, 4, Spouses 
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