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Relationships exist widely
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To represent relationships…
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DatabaseData 
Mining

Not interpretable: cannot know exactly how they are related
Not open: may not exist a fact or a sentence containing them

A fact/reasoning path in KG: (data mining, facet-of, database)
A sentence: “we study data mining and database.”



Open Relation Modeling
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Interpretable & Open!

Open Relation Modeling: given two entities, generating a coherent 
sentence describing the relationship between them, where types of 
relations do not need to be pre-specified.

E.g., “data mining is a process of extracting and discovering patterns in 
large data sets involving methods at the intersection of machine 
learning, statistics, and database systems.”



Open Relation Modeling: Learning from definitions
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Find the relation between two entities by defining one entity in terms 
of the other entity!

“data mining is a process of extracting and discovering patterns in large 
data sets involving methods at the intersection of machine learning, 
statistics, and database systems.”

Definitions of entities: informative sentences that capture the most
representative characteristics of entities



Open Relation Modeling: Learning from definitions
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=> RelationBART-Vanilla

(Haste, Germany)
Haste is a municipality in
the district of Schaumburg,
in Lower Saxony, Germany.

BART

Haste is a municipality in
the district of Schaumburg,
in Lower Saxony, Germany.

(Haste, Schaumburg)
(Haste, Germany)

…

• Extract entity pairs from definitions of entities
• Fine-tune BART (Lewis et al., 2020a) to reproduce the definitions of

entities with extracted entity pairs as input



Reasoning Path-Enriched Relation Modeling
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Augment the input with the shortest reasoning path => RelationBART-SP

{Haste, country, Germany} Haste is a municipality in the
district of Schaumburg, in
Lower Saxony, Germany.

BART

(Haste, Germany)

{Haste, unknown, Germany}
If not present..



Open Relation Modeling with Reasoning Path Selection
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Select the best reasoning path with confidence estimation
=> RelationBART-SP/MP + PS

{Haste, located in, 
Schaumburg,

country, Germany}
Haste is a municipality in the
district of Schaumburg, in
Lower Saxony, Germany.

BART

(Haste, Germany)

{Haste, unknown, Germany}
If not present..

confidence estimation



Experiments: Dataset
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Entity pairs -> First sentences of Wikipedia pages

test* denotes a filtered sub-test set with a higher quality 



Experiments: Results
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Qualitative

Quantitative

Refer to the paper for more results and details.



Experiments: Generation Examples
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Conclusion
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• We introduce open relation modeling – generating coherent sentences 
describing entity relationships;

• To solve this task, we propose to teach machines to generate definition-
like relation descriptions by letting them learn from producing 
definitions conditioned on extracted entity pairs;

• We apply PLMs and design reasoning path-enriched PLMs for open 
relation modeling;

• Experimental results show that our methods can generate sentences 
that well capture entity relationships.
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Thanks!

Email: jeffhj@illinois.edu
Code and data: https://github.com/jeffhj/open-relation-modeling

mailto:jeffhj@illinois.edu
https://github.com/jeffhj/open-relation-modeling

