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Bilingual Lexicon Induction
Aims to find the most suitable target word(s) for each source
word

evaluation dataset
source target
doctor docteur
doctor médecin
love amour
love affection
love passion

input
doctor
love

output
doctor médecin
love amour

amitié

precision, recall, F1
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Cross-Lingual Word Embeddings

Bilingual word vector representations, after mapping, similar
words obtain similar vectors

Figure: Monolingual (left) vs. joint cross-lingual (right) space [8]
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Mapping
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Limitations in Morphology

Word form is often preferred to the lemma
Morphologically incomplete datasets

Source word Top-5 nearest neighbours
frieren freezing melt freezes thawing freeze
laufen running swim run smoothly going
schatten shadows shadow silhouetted glare shadowed

Table: Top-5 target words generated from MUSE pre-trained model
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Objectives

Integrate 2 lemmatisation strategies into the BLI pipeline:
Pre-alignment
Post-retrieval

Evaluate across language pairs with different levels of
morphological complexity:

Italian-English; English-French (low)
Estonian-Slovak; Czech-Slovak (medium)
German-Hungarian (high)
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Experimental Setup

Sketch Engine monolingual embeddings [5]
Cross-lingual models: MUSE [4], VecMap [1, 2], RCLS [6]
Lemmatisers:

Pre-alignment: SketchEngine embeddings computed over word
forms converted into their lemmas
Post-retrieval:

Italian-English: Python NLTK [3]
English-French: Lefff [9]
Estonian-Slovak and Czech-Slovak: Majka
German-Hungarian: HuSpaCy [7]
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Results I.
P@1
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Results II.
R@1
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Results III.

Figure: Paired t-tests for P@1 (∆ = A – B) between pre-alignment (A) and
post-retrieval (B) lemmatisation approaches. Each ∆ is the average over 7
random-seed runs; the 95% confidence interval CI is computed from 1,000
paired bootstrap resamples of those seven differences. Values marked in
bold are statistically significant.
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Error Analysis
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Summary

We integrated two lemmatisation strategies into the BLI pipeline
to address the issue with mapping word forms
Pre-alignment - medium complexity
Post-retrieval - low complexity
For the most complex language pair, both strategies were
equally efficient
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Thank You for Your Attention!
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