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Multilingual Knowledge Graphs | Overview

Recent work in Natural Language Processing and Computer Vision _ . . . . . . .
has been using textual information - e.g., entity names and Knowledge graphs (KGs) encode our collective understanding of the world in a structured representation. Textual information in multilingual KGs lacks

descriptions — available in knowledge graphs to ground neural .
models to high-quality structured data. However, when it comes C | P
to non-English languages, the quantity and quality of textual Ove rage reCIS I On
iInformation are comparatively scarce. BefOre After ¢

" . . Wikidata Multilingually-enriched Wikidata
To address this issue, we introduce the novel task of automatic Limited multilinaual aoplications
Knowledge Graph Completion (KGE) and perform a thorough | 9 PP
investigation on bridging the gap in both the quantity and quality of
textual information between English and non-English languages.
More specifically, we: i) bring to light the problem of increasing
multilingual coverage and precision of entity names and
descriptions in Wikidata; i) demonstrate that state-of-the-art
methods, namely, Machine Translation (MT), Web Search (WS), and
Large Language Models (LLMs), struggle with this task; iii) present
M-NTA, a novel unsupervised approach that combines MT, WS,
and LLMs to generate high-quality textual information; and, iv)
study the impact of increasing multilingual coverage and precision
of non-English textual information in Entity Linking, Knowledge
Graph Completion, and Question Answering.

=== Language Modelin Recommenders
How close can we get = Lahguag g &,

to language parity?

(z) Question Answering © Entity Linking

Knowledge Graph

Image Classification Information Retrieval
Enhancement = J Ql

@ EN

on n’-‘-‘
.*
> @ES
-

@IT
@ DE

As part of our effort towards better multilingual knowledge graphs,
we also introduce WikiKGE-10, the first human-curated
benchmark to evaluate KGE approaches in 10 languages across
/ language families.

/" Sense Disambiguation + Other tasks

Textual Information in Multilingual Knowledge Graphs | Current Limitations

Even for entity names, multilingual coverage is far from 100%. Many models use KGs out of the box but textual information in KGs is not always precise.

Wikidata: Coverage of non-English entity names vs. English KGs contains human errors KGs contains stale entries KGs contains under-specific information
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WIkIKGE-10 | A human-graded benchmark for evaluating KGE systems in 10 languages

How did we create C() WikiKGE-107 C{) WikiKGE-10 contains over 3bk manually-graded entity names across 10 languages.
1. We select 10 languages across / linguistic families AR DE EN ES FR IT JA KO RU 7H All
Arabic German  English  Spanish  French [talian  Japanese Korean  Russian  Chinese
Entities 1,000 1,000 1000 1000 1000 1000 1000 1000 1000 1000 10,000
Entity names in WikiKGE-10 4,213 3,498 2,837 4,320 3548 3156 2,999 3874 3901 4,088 36,434
2. We sample 1000 entities from the top-10% 3. Humans validate, identify errors, add names
C/’ "YWV, ® X " ¥, - Valid names in Wikidata 2,521 2,336 2,090 2,732 2,330 1,840 2235 2136 2,706 2569 23,495
\) 4 4 4
- T - Invalid names in Wikidata 320 491 219 571 530 236 486 329 507 830 4,663
B Head entities *—f
D
S
4. Agreement? 5. Done!
— , 228 Strong agreement €) Wikidata is incomplete €> Wikidata is imprecise
'I Entity count 2&% C() WIkiIKGE-10 Krippendorf's alpha = 0.94 +35-40% names in WikiKGE-10 20% names are incorrect

M-NTA | Combining MT, WS, and LLMs for KGE

M-NTA leverages the complementary knowledge across locales and tools to provide accurate predictions. M-NTA can successfully combine information from multiple tools, sources, and languages.
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Conclusion

KGE | Impact on downstream tasks

Multilingual Entity Linking Multilingual KG Completion Multilingual KGQA
“El comandante Armstrong fue el primer ser humano que e oy o : : . .
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