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Introduction: Problem Definition

• Entity linking: the task of 
linking textual mentions of

named entities with their 
corresponding entities in a 
knowledge graph. 
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C. Möller et al. Survey on English Entity Linking on Wikidata Semantic Web 13 (2022)



Introduction: Problem Definition
Entity Mapping: given a knowledge graph entity and a collection of 
paragraphs, find the paragraph that best describes the input entity. 
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Introduction: Motivation
1. Knowledge Graph Augmentation 2. Information Retrieval 
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Introduction: Wikidata-Wikipedia Mapping
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• Wikidata: multilingual knowledge 
graph hosted by the Wikimedia 
Foundation.

• Every Wikipedia article has a 
corresponding Wikidata entity. 

• NOT every Wikidata entity has a 
corresponding Wikipedia article.

• Orphans: Wikidata entities not linked 
to a Wikipedia article.



Introduction: Wikidata-Wikipedia Mapping
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Observation: orphan entities are often described within existing Wikipedia articles in the 
form of sections, subsections, and paragraphs of a more generic concept or fact. 

Task: establish a fine-grained mapping between Wikidata orphan entities and Wikipedia 
(sub-) sections. 
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ParaGraph: Overview
ParaGraph framework: • Input: 

• Wikidata entity (query)
• Wikipedia sections (search space)

• Semantic Search module:
• Pre-select a subset of candidate 

sections
• Search space pruning

• Ranking module:
• Re-rank candidate sections

• Output:
• Top sections most relevant to a 

query entity
12



ParaGraph: Semantic Search Module
• General idea:
• Project entities and sections onto 

the same vector space.
• Select K nearest sections as 

candidates.
• Approaches:
• Text-to-entity
• Entity-to-text

• How to represent a entity as a 
text? !
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Joint entity-section vector space:



ParaGraph: Entity Lexicalization
Entity: Q1963397

Entity textual representation:
- Label: Harry Potter 

- Character? Movie series? Book 
series? 

- Label + description: Harry 
Potter, fictional character of the 
Harry Potter book series

- Better, but…
14

label

facts

description



ParaGraph: Entity Lexicalization
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Harry Potter is a fictional character who is more alive than any of us! To all Potterheads, Potter is a 
famous half-blood prince who reincarnates, again and again, to emerge as one of the most famous 
wizards of all time!

Harry James Potter is a fictional character and the titular protagonist in J. K. Rowling's series of 
eponymous novels. On his eleventh birthday he learns that he is a wizard. Thus, he attends 
Hogwarts School of Witchcraft and Wizardry to practise magic under the guidance of the kindly 
headmaster Albus Dumbledore along with his best friends Ron Weasley and Hermione Granger.

Entity (textual form): Harry Potter, fictional character of the Harry Potter book series

Irrelevant paragraph:

Relevant paragraph:



Entity textual representation: label + description + facts:
Harry Potter IS A fictional character of the Harry Potter book series.
Instance of Gryffindor student. 
Sex or gender male. 
Country of citizenship United Kingdom. 
Date of birth 31 July 1980. 
Father James Potter. 
Mother Lily Potter. 
Native language British English. 
Educated at Hogwarts.
…
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ParaGraph: Entity Lexicalization



• Entity textual representation: label + description + facts.
• Not all facts are equally useful.

17

ParaGraph: Entity Lexicalization

+ Harry Potter IS A fictional character of the Harry Potter book series.
+ Instance of Gryffindor student. 
– Sex or gender male. 
? Country of citizenship United Kingdom. 
+ Date of birth 31 July 1980. 
? Father James Potter. 
? Mother Lily Potter.
– Native language British English.
+ Educated at Hogwarts.



ParaGraph: Entity Summarization
• EntSumm:

• Select facts that summarize an entity 
in the best way.

• Objective: generate an entity 
representation similar to a description 
in natural language.

• Algorithm:
• Fact-level encoder based on BERT
• Express the semantics of a entity and 

obtain representations for its facts.
• Based on BERTSumExt [1].

18[1] Liu Y. et al. Text Summarization with Pretrained Encoders. EMNLP/IJCNLP (1), 2019.



ParaGraph: Semantic Search Module
Semantic Search Algorithm
1. Preprocessing phase: represent an entity with its label, 

description and concatenation of all facts.
2. Training phase: jointly train an entity summarizer (EntSumm) 

and a paragraph encoder.
3. Inference phase: generate an entity summary embedding and 

paragraphs embeddings; select top-K nearest paragraphs as a 
candidate set. 

19



ParaGraph: Ranking Module
• Learning to Rank (LTR) algorithm – LambdaRank.

• Feature set:
• SimScore – semantic similarity between entity and paragraph (from 

the previous step).
• TitleScore – semantic similarity between the entity label and the 

section title.
• PathScore – score of the path between the query entity and the 

article entity.
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Experiments: Dataset Collection

3. Links between sections and full articles.
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2. Interlingual Wikipedia.

1. Mappings between Wikidata entities and Wikipedia articles. 

https://en.wikipedia.org/wiki/Survival_function
https://fr.wikipedia.org/wiki/Analyse_de_survie#Fonction_de_survie

https://en.wikipedia.org/wiki/Survival_function
https://fr.wikipedia.org/wiki/Analyse_de_survie


Experiments: Semantic Search Baseline
• Semantic Textual Similarity (STS) task.
• Fine-tuned Sentence BERT model.
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https://www.sbert.net/examples/training/sts/README.html

Entity representation:
Label: SBERTlabel

Label + description: SBERTlabel_descr

Label + description + bag-of-facts: SBERTbof

Sentence BERT



Experiments: Semantic Search Results
Hits@1 Hits@10 Hits@50

SBERTlabel 39.73 70.76 82.16

SBERTlabel_descr 46.81 76.42 86.61

SBERTbof 47.40 80.02 90.28

ParaGraph (EntSumm) 48.79 80.02 90.75
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Hits@1 Hits@10 Hits@50
SBERTbof 51.57 81.43 90.82

ParaGraph (EntSumm) 57.17 83.75 92.10

RichEntity2Section dataset (min. 10 facts, avg. 20 facts): 

Entity2Section dataset (min. 2 facts, avg. 10 facts): 



Experiments: Information Retrieval Baselines
• ParaGraph: Semantic Search + Ranking

• Information Retrieval models:
• BM25
• ColBERT
• ANCE

• Entity representation:
• Label: (i)
• Label + description: (ii)

25



Experiments: ParaGraph Results
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Hits@1 Hits@10 Hits@50
BM25 (i) 46.94 85.60 92.36

BM25 (ii) 43.10 83.30 91.75

ColBERT (i) 41.95 77.27 90.46

ColBERT (ii) 46.87 80.12 92.18

ANCE (i) 39.25 68.92 82.11

ANCE (ii) 41.61 72.84 85.78

ParaGraph 70.27 87.34 90.75
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Conclusion and Future Work

• Introduce entity mapping task.
• Present ParaGraph – a two stage framework for mapping 

Wikidata entities onto Wikipedia sections.

• Demonstrate the effectiveness of ParaGraph compared to STS
and IR baselines.

Future work:

• Unsupervised entity summarization.

• Extension beyond Wikidata-Wikipedia scenarios.
28



Thank you!
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https://exascale.info
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