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Introduction: Problem Definition

L 6 [ - Entity linking: the task of
| (Wikidata) |
; - ; linking of
B - named entities with their

Quentin Ennio /Inglourious

Tarantino Morricone Basterds ]

(Q3772) (Q23848) (Q153723) corresponding

In 2009, originally wanted to compose the

film score for Inglourious Basterds.
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Introduction: Problem Definition

Entity Mapping: given a
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and a collection of

, find the paragraph that best describes the input entity.

Quentin
Tarantino
(Q3772)

....... KG -

(Wikidata)

—__ -
U

Ennio
Morricone
(Q23848)

Inglourious
.~ Basterds |
(Q153723)

!

Quentin Jerome Tarantino (born
March 27, 1963) is an American film
director, writer, producer, and actor.

Ennio Morricone (10 November
1928 — 6 July 2020) was an Italian
composer, orchestrator, conductor,

and trumpeter who wrote music in a
wide range of styles.

Inglourious Basterds is a 2009 war
film written and directed by Quentin
Tarantino, starring Brad
Pitt, Christoph Waltz, and Michael
Fassbender.
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Introduction: Motivation

1. Knowledge Graph Augmentation

2. Information Retrieval
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Inglourious Basterds is a

written and directed by

knowledge base X ! @ Q

f . Starring . , and .
Brad Pitt
2008 (Q35332)
P 4
publication date e
cast member
Warfilm | /Inglourious, Christoph
\ (Q369747) [€————genre——| Basterds |-—cast member-—> Waltz
\ / | (@153723) | (Q76819)
director; caslt‘memb‘gr
) L ~
Quentin Michael
\ | Tarantino Fassbender |
(Q3772) (Q57147)

Q Al @ Images @ News [ Books (3 Videos : More Tools

About 2'000°000'000 results (0.44 seconds)

Ad - https://www.stonly.com/

The Knowledge Base Reimagined - Try It For Free

The only interactive knowledge base. Effective and engaging. Get started for free.

Knowledge Base
Put the Stonly Knowledge Base Right in Your Website or App.

How It Works

Interactive CX Adapts to Meet Customers at their Needs.

Prompts and Guides
Target Customers with Content to Help Along Their Journey.

Pricing
Try it Free for 14 Days No Credit Card Required

Ad - https://www.stravito.com/ ¥

Knowledge Base Software - To find insights faster
Increase information sharing between regions and countries with this Knowledge Base.

Ad - https://www.capterra.com/knowledge-base/free-list ~

Top 10 Knowledge Base Systems - Easy Solutions for Your Needs
Review a Free List of the Best Knowledge Base Software Products - Start Today!

https://www.atlassian.com » knowledge-management

What is a Knowledge Base? | Atlassian
A knowledge base is a self-serve online library of information about a product, service,
department, or topic. The data in your knowledge base can come from ..

<

A knowledge base is a technology used to store
complex structured and unstructured information usey
by a computer system. The initial use of the term was
in connection with expert systems, which were the

Structure v
Purpose v
Types v
Pros and cons v
Feedback




exascale |I‘If0|ab UNIVERSITE DE FRIBOURG

IIIIIIIIIIIIIIIIIII

Contents

 Introduction

» Wikidata to Wikipedia



eXascale Infolab

UNIVERSITE DE FRIBOURG
UNIVERSITAT FREIBURG

Introduction: Wikidata-Wikipedia Mapping

Wikidata
Ginny /" Moaning
Weasley [ Myrtle [
(Q187923) \(Q3422924) |
spouss educated in
N\
Harry Potter ) Hogwarts
(Q3244512) —oducated = 0 124007)
rc;(ivc chairperson
/" Petunia Albus
| Dursley | Dumbledore

\ (Q1963397) / (Q712548)

Wikipedia
enwiki:Ginny_Weasley
enwiki:Hogwarts
- enwiki:Harry_Potter

A

enwiki:Albus_Dumbledore

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.
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Introduction: Wikidata-Wikipedia Mapping

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.

—Wikidata Wikipedia
ikidata
enwiki:Ginny_Weasley 3
Ginny / Moaning List of supporting Harry Potter characters
Weasley | Myrtle | S
(Q187923) (Q3422924) enwiki:Supporting HP_characters#Moaning_Myrtle
x D S R S
Spouss educated in "~ 7 “enwikiHogwarts_ _ _ i .
\ \ T =L |
ez wiki:Harry_Potter
Harry Potter ) Hogwarts
(Q324a512) —°oucated =P o 124007) A
ri enwiki:Supporting HP_characters#Petunia_Dursley
| enwiki:Albus_Dumbledore I Petunia Dursley
relative chairperson ’

/' Petunia \ Albus

| Dursley ~----- Dumbledore
(Q1963397) (Q712548)

10



exascale |I‘If0|ab UNIVERSITE DE FRIBOURG

IIIIIIIIIIIIIIIIIII

Contents

 ParaGraph

11



~ UNI

:n
eXascale Infolab UNIVERSITAT FREIBURG
ParaGraph framework: - Input:
, __ « Wikidata entity (query)
" Widdata ertty « Wikipedia sections (search space)
P widas .« Semantic Search module:
(Q1963397) Candidate sections: .
l l final ranking » Pre-select a subset of candidate
o] sections
modie moaie T2 o - Search space pruning
Search space: A A ; Section: .
Wikipedia sections [ ° Rank| ng module:
Seions sectone Pruned sesrch spec:  Re-rank candidate sections
sectiong se'ction7 Se::::;:g prm—— —> secti::tigzétiony — ¢ OUtpUt:
e ot  Top sections most relevant to a

guery entity
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ParaGraph: Semantic Search Module

* General idea: Joint entity-section vector space:

» Project entities and sections onto A iy
the same vector space. _ section

e Select K nearest sections as
candidates.
candidate

» Approaches: s sections
» Text-to-entity o
« Entity-to-text

* How to represent a entity as a
text? & >

13
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ParaGraph: Entity Lexicalization

Ia bel I| Harry Potter| (Q3244512)
Iflcllonal character of the Harry Potter book series l{* descrl ptlon iiiii
Who Lived
||||||||||||||||
Statement
facts
ance

eeeeeeeeeeee

& Horcrux
llllllll

eeeeeee

eeeeeeeeeeee

lllllllllllllll

eeeeeeeeeeee

® male

eeeeeeeeeeee

;;;;;

eeeeeeeeeeeee

lllll

eeeeeeeeeeeee

;;;;;

iiiii

iiiii

iiiii

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...
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ParaGraph: Entity Lexicalization

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

Relevant paragraph:

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.

Irrelevant paragraph:

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!
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ParaGraph: Entity Lexicalization

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.

16
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ParaGraph: Entity Lexicalization

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

+ Harry Potter IS A fictional character of the Harry Potter book series.
4 Instance of Gryffindor student.

- Sex or gender male.

? Country of citizenship United Kingdom.

4 Date of birth 31 July 1980.

? Father James Potter.

? Mother Lily Potter.

Native language British English.

4 Educated at Hogwarts. 7
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ParaGraph: Entity Summarization

« ENtSumm:
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EntSumm Paragraph Encoder
 Select facts that summarize an entity A4\ S ANSAN A AN i AN AN A
in the best way. l
» Objective: generate an entity
representation similar to a description S e bl e e e [ J
in natural language. B rrr—
» Algorithm: . = |
« Fact-level encoder based on BERT rcames —T mm mi | o || T [ T
» Express the semantics of a entity and e |

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

| »

» Loss function <¢—————-
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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



exascale |I‘If0|ab UNIVERSITE DE FRIBOURG

ParaGraph: Ranking Module

 Learning to Rank (LTR) algorithm — LambdaRank.

e 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

1. Mappings between Wikidata entities and Wikipedia articles.

Minerva McGonagall

From Wikipedia, the free encyclopedia

Professor Minerva McGonagall is a fictional character in J. K. Rowling's Harry Potter series. Professor McGonagall is a
professor at Hogwarts School for Witchcraft and Wizardry, the head of Gryffindor House, the professor of Transfiguration, the
Deputy Headmistress under Albus Dumbledore and a member of the Order of the Phoenix. Following Lord Voldemort's defeat at
the hands of her student Harry Potter and the deaths of Headmasters Albus Dumbledore and Severus Snape, McGonagall takes
the position of Headmistress. Professor McGonagall was portrayed in the film adaptations by actress Maggie Smith, and later by
Fiona Glascott in the Fantastic Beasts prequel films The Crimes of Grindelwald and The Secrets of Dumbledore.l"!

Contents [hide]
1 Fictional character biography

1.1 Education and employment at Hogwarts

3. Links between sections and full articles.

Balls
Main article: Tennis ball

Tennis balls were originally made of cloth strips stitched together with th
optic yellow in the latter part of the 20th century to allow for improved vis
the official diameter as 65.41-68.58 mm (2.575-2.700 in). Balls must w¢
remained virtually unchanged for the past 100 years, the majority of mai
must use balls that are approved by the International Tennis Federation

2. Interlingual Wikipedia.

Download as PDF
Printable version . .

Examples of survival functions [edit]
Li . . .
SR o The graphs below show examples of hypothetical survival functi
Catald beyond time t.
Deutsch
Espafiol

& Survival function 1

(bl
Frangais g 1.0 g 1.0 ——
Polski 2 08 - 2 08

2 06 ® 06
i é 04 é 04
3 3 more g 024 & 02

g 00 - T T T T T g 00 -

7 Edit links o o
0 2 4 6 8 10 0
Months

https://en.wikipedia.org/wiki/Survival function

https://fr.wikipedia.org/wiki/Analyse de survie#Fonction de survie
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Experiments: Semantic Search Baseline
« Semantic Textual Similarity (STS) task. Sentence BERT
« Fine-tuned Sentence BERT model. L
cosine-sim(u, v)
- /\
Entity representation: _ ] )
Label: SBERT4pet L) 4
pooling pooling
Label + description: SBERTabel descr * A
- BERT BERT
Label + description + bag-of-facts: SBERT ¢ SentetlceA Sente*nceB
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Experiments: Semantic Search Results

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

SBERT,pe1 39.73 70.76 82.16
SBERT 1 apet descr 46.81 76.42 86.61
SBERT, ¢ 47.40 80.02 90.28
ParaGraph (EntSumm) 48.79 80.02 90.75

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

_ Hsel _His@lo His@so

SBERT, ¢ 51.57 81.43 90.82
ParaGraph (EntSumm) 57.17 83.75 92.10
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Experiments: Information Retrieval Baselines

» ParaGraph: Semantic Search + Ranking

» Information Retrieval models:

« BM25
« ColBERT
« ANCE

 Entity representation:
« Label: (i)
 Label + description: (ii)
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Experiments: ParaGraph Results
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_ His@l |Hi@1o Hits@s0

BM25 (1) 46.94 85.60 92.36
BM25 (i1) 43.10 83.30 91.75
ColBERT (1) 41.95 77.27 90.46
ColBERT (ii) 46.87 80.12 92.18
ANCE (i) 39.25 68.92 82.11
ANCE (i1) 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!

) (

eXascale Infolab

https://exascale.info

29


https://exascale.info/

