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Introduction




Code-switching (CS)

Code-switch examples from the SEAME (Lyu et al., 2015) corpus:

| Set | train]| dev ][ |eval]
# Speakers 139 8 8
# Utterances 39,240 1,961 1,235
® :_|_£ _,I='5 november # Tokens 466,741 | 23,773 | 13,547

Table: Statistics of the SEAME corpus

e sidetrack —F
e content & i 4

. . > A 3 | Corpus | BOLT | 0S16 |
A interesting F A8 # Utterances | 15,764 | 2,484,640
Table: Statistics of BOLT and 0S16
o
Code-switching occurs with syntactic sensibility (e.g. Poplack, 1981)! e
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Language modeling (LM)
Task Predict the next word in a sentence given preceding words
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Figure from https://books.google.com/ngrams/info, obtained June 22nd 2017.
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Language modeling (LM)

Task Predict the next word in a sentence given preceding words
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Word embeddings (WE)

* are dense vector
representations of
words

e consider context

¢ do not need
supervision in
training

e perform well across
tasks

Figure from Mikolov et al. (2013).
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Motivation to use bilingual WE (BWE)

72 develop ] puild gy
* BWE b_een shown_to improve even -~
monolingual quality of embeddings | explore | s

(Luong et al., 2015) w1 AR

e BWE can map similar words across
languages close to each other in a
shared vector space

Figure from Zou et al. (2013).
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Approaches




Other BWE approaches

Je t” aime

I Love You

BiSkip BiCVM
(Luong et al., 2015) (Hermann and

Blunsom, 2014)

sentence-level
alignments

word-level
alignments

Figure from Upadhyay et al. (2016).
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(You, t’) [Bonjour! Jet aime.}
[
Hello! how are

(Love, aime)

I Je) you? I Love You.
BiCCA BivCD
(Faruqui and Dyer, (Vulic and Moens,
2014) 2015)
translation comparable
lexicon documents
O
&%
e



Our approach

Model word2vec skip-gram model
with hierarchical softmax
and max. skip distance of 5
no frequency cutoff

What's new? Use CS data in the training data,
alongside monolingual data

Cmmm
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Baseline LM results and evaluation model

We use TheanoLM" for task-based evaluation:

Models dev test P(W1|WO) P(W2|W1)
SRILM 3-gram 378.9 3376
SRILM 4-gram 381.7 340.6
Random init, d = 100 334.8 336.5
Random init, d = 200 321.8 325.9
CBOW-w2y, d = 100 343.7 3473
CBOW-w2yv, d = 200 330.1 333.2

Skip-gram w2v, d = 100 2774 283.1
Skip-gram w2v, d = 200 274.6 280.9

Table: Baseline results (SEAME only)

Embedding

Embedding
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https://github.com/senarvi/theanolm

LM results with BWE

test
Models dev test Models dev test
Skip-gram (BOLT) 3325 3318 Bi-CS (SEAME+BOLT+0S16) 265.6 267.6
Bi-CS (SEAME+BOLT) 276.5 280.1 BOLT+0S16
Skip-gram (0S16) 328.9 328.2 . .

. BiCCA-skip 2911 2923
Bi-CS (SEAME+0S16) 266.4 265.7 BiCVM-add 281.1 282.9
Skip-gram (BOLT+0S16) 3319 3310 BiCVM-bi 2829 284.2
Bi-CS (SEAME+BOLT+0S16) 265.6 267.6 BiSkip 271.0 271.2

Table: w2v results with and without SEAME data. SEAME+BOLT+0S16

BiCCA-skip 286.2 286.8
BiCVM-add 270.1 271.7
BiCVM-bi 275.1 2773
BiSkip 260.4 258.1

Table: Comparison between Bi-CS, BiCCA, BiCVM and
BiSkip trained with and without SEAME data.
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Conclusion

e CS data is a valuable resource, even in small quantities

e Strong models and algorithms deliver good results given the right data
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Conclusion

e CS data is a valuable resource, even in small quantities

e Strong models and algorithms deliver good results given the right data

Generated samples:

* so ﬁqﬁ it AR B BB# DER 44 (R FE R A1l 815 &E ¥ gossip
out M=
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Conclusion

e CS data is a valuable resource, even in small quantities

e Strong models and algorithms deliver good results given the right data

Generated samples:

* so ﬁqﬁ it AR B BB# DER 44 (R FE R A1l 815 &E ¥ gossip
out M=

* especially that day ER A1 & rock
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