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Create a data set with
section nhames
aligned across languages



Why?

e Cross-lingual section recommendations.
e Improve the content translation tools.
e Towards generate an abstract ontology for section titles.
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Can we trust
Automatic Translation
services?



Can we trust
Automatic Translation
services?

Accuracy depends on language
(ex. we found very different results for English to
Spanish, and English to Farsi)



Challenges & Constraints

e Keep the style and conventions of
each wikipedia edition.

e Equal importance to all languages

e Ground truth is difficult to build
(e.g. Latvian to Bengali)




Assets & Opportunities

e Large and active community.

e Self reported language skills (Babel
Template).

e Entities links across languages

e Large set of pre-trained models
using Wikipedia (e.g. babylon
project).




Building a training dataset
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e Select aset of diverse languages:
o Different scripts
o Different families



Building a training dataset

Modern Arabic

e Select aset of diverse languages: ° -
o Different scripts * Russian
o Different families e French
e Spanish
e English
e Japanese
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Problem Definition

e Determine for each pair of sections (S1, S2), where S1and S2 are
from different languages, whether Sl is the translation of S2,
across multiple languages.



Problem Definition

e Determine for each pair of sections (S1, S2), where S1and S2 are
from different languages, whether Sl is the translation of S2,
across multiple languages.

e Consider a link prediction task, in multipartite (k-partite) graph,
where each k group correspond to a language, nodes are section
titles, and links represent translation.



Multipartite (k-partite) Graph

e k-partite graph is a graph whose vertices are or can be partitioned
into k different independent sets.

e k=2 -> Dbipartite graph (ex. Actors and Movies)

e |n our case k is equal to the number in languages in our dataset.
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Features

Automatic Translation
Levenshtein distance
Outcoming links
Word embeddings
Co-occurrence counts



Embeddings

"When some object X is said to be embedded in another object, the
embedding is given by some injective and structure-preserving map f
:X- VY

https://en.wikipedia.org/wiki/Embedding
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Alighed word embeddings

e Babylon Project:
o Dictionary based alignment across languages
o Linear transformation

https://github.com/Babylonpartners/fastText _multilingual
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Co-occurrence counts II |I
WIKIDATA

e We use Wikidata to align articles, counting the co-occurrence of
sections in articles about the same item across languages
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Please help us to create the
training dataset
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Synonym Detection



Problem Definition

e Determine for each pair of sections (S1, S2) from the same
language whether they are synonyms of each other.



Features

Word embeddings
Levenshtein distance
IsSubset

Tf-1df similarity (*)



Synonym Detection

e Intuition: Two sections are likely to be synonym if both tends to
co-occur with similar sections, but (almost) never co-occurs
among themselves.



Synonym Detection

e Intuition: Two sections are likely to be synonym if both tends to
co-occur with similar sections, but (almost) never co-occurs

among themselves.
e Problem: Most frequent sections tends to co-occur with almost all

the sections.



Synonym Detection

e Solution:
o Represent sections (S) as TF-IDF vectors, using the counting of
co-occurrences as TF.
o Measure cosine similarity of TF-IDF vectors, between pairs of
sections S1and S2
o Divide by the number of co-occurrences (+1) between S1and
S2



Examples

S1

S2

tfldfSimilarity

Stud career
Side effects
Musical career
Home video

Line-up

Stud record

Adverse effects

Music career

Home media

Band members

0.99

0.99

0.98

0.97

0.96




Future Work & Tasks

e Gather labels for section alignment and synonymes.
e Test frameworks for the link detection.
e Improve word embedding alignments.
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Questions?



