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Integrating common sense knowledge bases 
can overcome some limitations

• All methods for building common sense knowledge bases have 
limitations

• A possible solution to overcome certain limitations is to 
integrate multiple knowledge bases

• Several representative cases are presented:
• ConcepNet
• Others: Yago-Sumo, Linked Open Data

2



Integration

OpenCyc

DBPedia

…

Semantic network

Knowledge
base

Knowledge
base

ConcepNet
knowledge

base

ConcepNet is a public knowledge base that 
integrates knowledge from other bases

Openmind

Knowledge
base

[Lio, Singh, 2004]
[Speer, Havasi, 2012]
[Speer, et al., 2017]
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(Size in 2012)

3.9 million concepts
12.5 million edges
30 types of relations

ConcepNet
knowledge

base

ConcepNet includes millions of concepts

Concepts correspond to classes and instances
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The knowledge representation is a 
semantic network with concepts and relations 

“A car is used for driving”
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The same knowledge may have different sources
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The sentences of Openmind were used for
building automatically part of ConcepNet

7



The representation uses a few dozens of relation types

8



• Divisi is a reasoning tool by analogy over semantic networks that 
uses a technique from linear algebra: 
– SVD (Singular Value Decomposition) used in:

• Signal processing,
• Dimensionality reduction using principal component analysis,
• Latent semantic inference, etc.

ConceptNet can be used with analogical reasoning

[Speer, et al., 2008]
[Havasi, et al., 2009]
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• The degree of similarity between two concepts is a scalar 
products of vectors

• SVD reduces dimensionality, capturing the most important 
correlations

Divisi uses a matrix of concepts and features
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http://conceptnet.io
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• Look up
– Find the concept "toast", with URI /c/en/toast (number of results = 5):

http://api.conceptnet.io/c/en/toast?limit=5

• Search
– Find 10 things that are parts of a car:

http://api.conceptnet.io/search?rel=/r/PartOf&end=/c/en/car&limit=10

• Association
– Finf terms related to "tea kettle”

http://api.conceptnet.io/related/c/en/tea_kettle

ConcepNet provides a web API
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• Strengths
– Knowledge acquired automatically by integrating other bases
– Very large size (12.5M edges) 
– Resources on line: knowledge base download, web API

• Weaknesses
– Limited expressivity (semantic network)
– Limited inference (analogy)
– Incomplete and heterogeneous
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What are the strengths and the 
weaknesses of ConceptNet?



Yago-Sumo integrates two 
common sense knowledge bases

Integration

Sumo

Knowledge
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Yago-Sumo
knowledge

base

Yago

Knowledge
base

[De Melo, et al., 2018]

http://gerard.demelo.org/yagosumo/
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More advanced reasoning is possible
compared to the separate version

• Sumo provides additional knowledge
represented in first order logic.

• The knowledge base can be 
downloaded using two alternative
languages:

• SUO-KIF (logic-based language
used by Sumo) 

• TPTP used by many theorem
provers
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Linked Open Data helps integrate the
content from different knowledge bases

https://lod-cloud.net/clouds/lod-cloud.svg

The Linked Open Data Cloud 
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