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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”
L1 and L2 polysemies shouldn’t overlap
Context around the translated word
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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?
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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 appearanceappearance ofof thethe caravan waswas formidable.formidable.

De aanblik op dede karavaankaravaan waswas overigens zeer ontzaginboezemend.

Source: http://opus.lingfil.uu.se/Books/

— L1/L2 generic vector
— sense-specific vector

sense selection p(s|xi, Ci, C′
i )context-word prediction p(xj|xi, s)

http://opus.lingfil.uu.se/Books/


6

Illustration

Besides, the appearanceappearance ofof thethe caravan waswas formidable.formidable.

De aanblik op dede karavaankaravaan waswas overigens zeer ontzaginboezemend.

Source: http://opus.lingfil.uu.se/Books/

— L1/L2 generic vector
— sense-specific vector

sense selection p(s|xi, Ci, C′
i )context-word prediction p(xj|xi, s)

http://opus.lingfil.uu.se/Books/


6

Illustration

Besides, the appearanceappearance ofof thethe caravan waswas formidable.formidable.

De aanblik op dede karavaankaravaan waswas overigens zeer ontzaginboezemend.

Source: http://opus.lingfil.uu.se/Books/

— L1/L2 generic vector
— sense-specific vector

sense selection p(s|xi, Ci, C′
i )context-word prediction p(xj|xi, s)

http://opus.lingfil.uu.se/Books/


6

Illustration

Besides, the appearanceappearance ofof thethe caravan waswas formidable.formidable.

De aanblik op dede karavaankaravaan waswas overigens zeer ontzaginboezemend.

Source: http://opus.lingfil.uu.se/Books/

— L1/L2 generic vector
— sense-specific vector

sense selection p(s|xi, Ci, C′
i )context-word prediction p(xj|xi, s)

http://opus.lingfil.uu.se/Books/


6

Illustration

Besides, the appearanceappearance ofof thethe caravan waswas formidable.formidable.

De aanblik op dede karavaankaravaan waswas overigens zeer ontzaginboezemend.

Source: http://opus.lingfil.uu.se/Books/

— L1/L2 generic vector
— sense-specific vector

sense selection p(s|xi, Ci, C′
i )context-word prediction p(xj|xi, s)

http://opus.lingfil.uu.se/Books/


0

10

20

30

40

FR−news CZ−news RU−news ES−news DE−news gigaFRen CZeng RU−yandex

Av
g.

 c
or

re
la

tio
n

Skipgram
Senses
BiSenses

Semantic-similarity benchmarks
(averaged)



●

● ●

●

●

●

−4

−3

−2

−1

0

1

0 1 2 3 4 ∞
Max window size in L2

Di
ff 

in
 c

or
re

la
tio

n

● RU−Yandex
gigaFRen
CZeng

Effect of context size in L2



9

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
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