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NLP Beyond English

An overwhelming majority of NLP research focuses on English!

How to build non-English NLP systems?
> translate baseline
monolingual LMs for each language

multilingual LMs
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Cons:
Suffers from cascading errors
Limited to languages that translation systems support
Can be slow and computationally expensive

> Translation is fundamentally lossy?
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Monolingual LMs

Monolingual LMs

Can we just repeat the LM pre-training pipeline for other languages?
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Monolingual LMs

Can we just repeat the LM pre-training pipeline for other languages?
o Sort of!
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Evaluating LMs in Other Languages
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Evaluating LMs in Other Languages

Langinge Promie Hypobess Gam Ll
Vou dont bve oy . e B

Engin Yoo FacoToFuce  Entliment

French. La fige " ‘Government Entailment
Les services de partage de travaux ont une offre variable. jovernment - Entailment

Spanigh Y % tremeci con el recuerdo. Fiction Entailment

G i Weltwitschafskise dauerte mehr als zchn Jahre an. Travel Neutral
Nl yapatiys mojs kv oj yopia s

Swai Nyl v i o Toephone Newrl
T p—p .

Russian Mus Toms ATH YTHM JANMMATRCH. Letiers Contradiction
AERRAURAR, FRI AR 0] 019 1 0y B0 LI 0 0

e LRI AHAR AR e Conicion

e 5, TRl L ER S [P —

Challenges with Monolingual LMs

» There is not enough unlabeled data for each language
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Credit: Graham Neubig

Challenges with Monolingual LMs

Compute and complexity of serving 100-1000s of different models
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Multilingual Language Models?
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Promises:
e Share world knowledge, syntax, etc. across languages?

e Use related languages to enhance transfer?
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Multilingual BERT Multilingual BERT

Simply rerun BERT with 100+ language’s Wikipedia and new BPE » Simply rerun BERT with 100+ language’s Wikipedia and new BPE
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Multilingual BERT Multilingual BERT

> This works surprisingly well! = This works surprisingly well!

How multilingual is Multilingual BERT?

Telmo Pires  Eva Schlinger  Dan Garrette
Google Research
{telmop, eschling, dhgarrette}@google.com

On the Cross-lingual Transferability of Monolingual Representations

Mikel Artetxe'’, Sebastian Ruder' , Das
THTZ Center, University of the Basque Country (UPV/EHU)

nikel.ar
(ruder, dyoq:

Multilingual BERT Non-English Tokenizers

> This works surprisingly welll > We can use standard BPE tokenizers
How multlingual is Multilingual BERT? o massively increase vocab size (50k *250k+)
‘What makes multilingual BERT multilingual?

Telmo Pires” Eva Schlinger Dan Garrette
Google Research
{telnop, eschling, dngarrette) Emerging Cross-lingual Structure in Pretrained Language Models

Shijie Wu*" Alexis Conneau”
On the Cross-lingual Transferability of Monol Haoran Li®  Luke Zettlemoyer® . Veselin Stoyanov”
Mikel Artetxe', Sebastian Ruder' , Dani Yogatama’
THTZ Cente, Univeriy of the Basque Country (UPV/EHU)
DecpMind
1.artetxedehy.
(ruder, dyogatana)égoogle.
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Non-English Tokenizers

> We can use standard BPE tokenizers
o massively increase vocab size (50k *ZSOKH

» Or use unicode byte-level models

In Japan cloisonné enamels are known as shippo-yaki (£ E4%).
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Data Resampling

Problem: training data highly imbalanced

> High hmore data than I

- Important

Credit: Graham Neubi

Data Resampling

Problem: training data highly imbalanced

T=5
T=1 =
Hioh Rosota (48] Wi Rescrce (%) Low Resrce (LR)

‘Sampling Probabilty

= Sample data based on dataset size scaled by a temperature term

= Easy control of how much to upsample low-resource data
Credit: Graham Neubig

Translation MLM

= If I have translation data, can use it to enhance masked LM training

Transiation Language
Modeling (TLM)
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Existing Multilingual Language Models

Architecture Parameters  # languages _ Data source
Encoder-only 110M 104 Wikipedia
Encoder-only 570M 100 Wikipedia
Encoder-only 270M - 550M 100 Common Crawl (CCNet)
Encoder-decoder  680M 25 Common Crawl (CC25)
is Encoder-decoder  960M 2 Wikipedia or CC-News
mT5 (ours) Encoder-decoder 300M - 138 101 Common Crawl (mC1)

Multilingual Few-shot Learning

» Can use LMs out of the box for few-shot learning in different languages
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Multilingual Few-shot Learning

» Can use LMs out of the box for few-shot learning in different languages

a R—= A OB MK ? [Japanese]
(What did Ron Paul major is
)
<) Multlingual document collections =)
- (Wikipedias) P
B eft—/ (ja.wikipedia)
WA 5T A A I KO,
(After high school, he went to Gettysburg College.)
Ron Paul  (en.wikipedia)

Paul went to Gettysburg College, where he was a
member of the Lambda Chi Alpha fraternity. He:
graduated with a B.S. degree in Biology in 1957.

Cross-lingual Supervised Transfer

If I have supervised data, can transfer to languages w/o supervised data

Prompt:

3 1758 completion:
2 une histoire au sujet d"un enfant qui voudrat
voir sur ls jeux des dicus. et Qi se retrouve
dans 'une de leurs histores.

Ecrivez une histore sur un jeune homme qui @ une
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Qu'um objecif en ée: voyager dans e emps e tcin-
dre la Grbee antique.
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de sautr dans une machine temporelle. Ele s €langa,
et voilh qu'elle se rerouva dans e passé, 3 cours
& une it étoilée A 'odeur douce ct envodiante

La grenoille avance alors d'un e et aven.
tureu dans e rues en pene e lespetits auberges de-
la ville antque. ]

Cross-lingual Supervised Transfer

> If I have supervised data, can transfer to languages w/o supervised data

A) Learning NLI English encoder and classifier
Entaiiment
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Cross-lingual Supervised Transfer

If I have supervised data, can transfer to languages w/o supervised data

A) Learning NLI English encoder and classifier
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