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MOTIVATION

Ambiguity in L1 can correspond to smaller ambiguity in L2
[Snyder and Barzilay, 2010]

Disambiguate polysemy in L1 by looking at how words translate
[Diab, 2003, Brown et al., 1991]

Translated words can be "monosemous”
1 and L2 polysemies shouldn't overlap
Context around the translated word



WORD EMBEDDINGS

Multi-sense [Neelakantan et al,, 2014, Li and Jurafsky, 2015]
typically monolingual

Multilingual
embeddings in the same semantic space
[Gouws et al., 2014, Klementiev et al., 2012]
use target-language signal for better source-language
embeddings [Hill et al,, 2014, Faruqui and Dyer, 2014]

Can L2 signal improve multi-sense embeddings in L1?



JOINT-LEARNING SCENARIO [TiTov AND KHODDAM, 2015]

Encoding: learn sense inventory and mapping
L2 in addition to L1 here

Decoding: learn sense-specific word embeddings
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ILLUSTRATION

Besides, the appearance of the caravan was formidable.
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De aanblik op de karavaan was overigens zeer ontzaginboezemend.
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context-word prediction p(xj|x;, s)
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SEMANTIC-SIMILARITY BENCHMARKS
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EFFECT OF CONTEXT SIZE IN L2
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THIS TALK

Jointly learning the sense predictor and the embeddings

The role of bilingual training:
L2 signal improves L1 multi-sense embeddings intrinsically

uniform (sentence) alignment might be sufficient



60- SCWS-ONLY

Correlation

40-
Skipgram
Senses
BMBiSenses
20-
O,

FR-news CZ-news RU-news ES-news DE-news gigai:Ren CZéng RU-yéndex




Brown, P. F, Pietra, S. A. D, Pietra, V. ). D., and Mercer, R. L.
(1991).

Word-sense disambiguation using statistical methods.
In ACL.

Diab, M. T. (2003).
Word sense disambiguation within a multilingual frameworR.
PhD thesis, University of Maryland at College Park.

Faruqui, M. and Dyer, C. (2014).

Improving vector space word representations using
multilingual correlation.

In EACL.

Gouws, S., Bengio, Y., and Corrado, G. (2014).

BilBOWA: Fast Bilingual Distributed Representations without
Word Alignments.

arXiv preprint arXiv:1410.2455.

Hill, F, Cho, K, Jean, S., Devin, C., and Bengio, Y. (2014).
Embedding word similarity with neural machine translation.
arXiv preprint arXiv:1412.6448.



Klementiev, A, Titov, |, and Bhattarai, B. (2012).
Inducing crosslingual distributed representations of words.
In COLING.

Li, ). and Jurafsky, D. (2015).

Do multi-sense embeddings improve natural language
understanding?

In EMNLP.

Neelakantan, A, Shankar, J., Passos, A., and McCallum, A.
(2014).

Efficient non-parametric estimation of multiple embeddings
per word in vector space.

In EMNLP.

Snyder, B. and Barzilay, R. (2010).

Climbing the Tower of Babel: Unsupervised Multilingual
Learning.

In ICML.

Titov, I. and Khoddam, E. (2015).



Unsupervised induction of semantic roles within a
reconstruction-error minimization framework.
In NAACL.



