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Outline

> Introduction to Natural Language Processing (NLP)
> Challenges and applications in social media:

o Multilinguality

o  Emoji

o Meaning shift



NLP at Cardiff University now

A newly created Cardiff Uni NLP group (40+ members!)

— Talks, reading groups and tutorials
— Presence in social media: @Cardiff NLP y

— Networking, interdisciplinarity

I ad National Software

Our research feeds into our MSc teaching: gy =

Academi Meddalwedd| &4 PRIFYSGOL &
(@ENN]  Genedlaethol :

— Applied Machine Learning, with applications in NLP and Computer Vision.
— Manipulating and Exploiting Data, databases & ML/NLP

— Computational Data Science, data science and software engineering



About us

Luis Espinosa Anke

Background in Linguistics and Translation Studies

Erasmus Mundus MA in NLP

PhD in Natural Language Processing, User-facing NLP experience and Fulbright Fellow
Lecturer Computer Science (today) - Cardiff University

Jose Camacho Collados

Background in Mathematics
Erasmus Mundus MA in NLP
PhD in Natural Language Processing and Google Al Doctoral Fellow
Lecturer Computer Science (today) - Cardiff University




Natural Language
Processing



Natural Language Processing (NLP)

\

4

\

Branch of Al that deals with human language
Multi-billion industry

Usual suspects: spell checkers, autocomplete, machine translation,
speech-to-text and text-to-speech systems, web search

Other applications: sentiment analysis, trend prediction, digital
forensics, hate speech monitoring, fake news detection,
recommendation systems, chatbots.



Natural Language Processing

> How? First, we need data.
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Natural Language Processing

> QOur goal
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Natural Language Processing

> Qur goal




15

Al goal: language understanding

instance



Natural Language Processing

> Then, algorithms (machine learning).
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Natural Language Processing

> Then, algorithms.
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Word vector space models

Words are represented as vectors: semantically similar words
are close in the vector space

horse dog catpet o — -
mouse rabbit ~falcon raptor 4 finch
monkey squirrel 1 bird soos N
orangutan deer - wildlifi
panda wild d
" fish ke

bacteria moon
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Neural networks for learning word vector
representations from text corpora -> word embeddings
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Book on “Embeddings in Natural Language Processing”

First draft freely available online:

josecamachocollados.com/book _embNLP_draft.pdf

Embeddings in Natural
Language Processing

Theory and Advances in Vector
Representation of Meaning

Mohammad Taher Pilehvar
Jose Camacho-Collados

SYNTHESIS LECTURES ON HUMAN LANGUAGE TECHNOLOGIES

[\6 MORGAN = CLAYPOOL PUBLISHERS



http://josecamachocollados.com/book_embNLP_draft.pdf

Social media

e
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Social media

> Social media is a goldmine for modeling human behaviour
> But it presents major communication challenges:

o Multilinguality

o Emoji A A

o Meaning shift -




Multilinguality
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Multilinguality

Maribel.R.L
@maribelrl

Replying to @IkerCasillas

-
L]

Muchas felicidades campeon & &8 & @ =3 3

GO S

Translate Tweet

8:54 PM - May 20, 2019 from Getafe, Spain - Twitter for Android

Bimba Dop
@BimbaDop

@lkerCasillas Buon compleanno lker & #HalaMadrid

Translate Tweet

1:58 PM - May 20, 2020 - Twitter for Android

‘\ Mimi Vardista #ThankYouMaria v
*‘ @veronamimi42

Replying to @lkerCasillas

Happy birthday + #: T & + @ : T Legend.

3:37 PM - May 20, 2019 - Twitter for Android

Rami
@RamiArs11

#halamadrid iker S)le csalgi &8
uw

=

11:08 AM - Feb 22, 2019 - Twitter Web Client



Emojl




Are Emojis Predictable?

Can’t wait to visit #Chicago for the first time next week. What shall | do while |

@ Roger Federer @ @rogerfederer - Mar 15 v

am in town? #LaverCup &

Can’t wait to visit #Chicago for the first time next
Week. What shall | do while | am in town? #LaverCup

\

L

Are Emojis Predictable?
F Barbieri, M Ballesteros, H Saggion ;@, @ ﬁ -
EACL 2017 -
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Emoiji prediction

Autocomplete systems
Enabling studies on network dynamics

Better NLP for social media understanding (because you can’t just
treat an emoji just like another word)

etc.
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Emoiji prediction

Autocomplete systems
Enabling studies on network dynamics

Better NLP for social media (because you can’t just treat an emoji just
like another word)

etc.
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Francesco Barbieri, José Camacho-Collados, Francesco Ronzano, Luis Espinosa Anke, Miguel Ballesteros, Valerio Basile,
Viviana Patti, Horacio Saggion: SemEval 2018 Task 2: Multilingual Emoji Prediction. SemEval@NAACL-HLT 2018: 24-33


https://dblp.uni-trier.de/pers/hd/b/Barbieri:Francesco
https://dblp.uni-trier.de/pers/hd/c/Camacho=Collados:Jos=eacute=
https://dblp.uni-trier.de/pers/hd/r/Ronzano:Francesco
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https://dblp.uni-trier.de/pers/hd/b/Basile:Valerio
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https://dblp.uni-trier.de/db/conf/semeval/semeval2018.html#BarbieriCRABBPS18
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Emoiji prediction

praying we have a snow day tomorrow A

Francesco Barbieri, Luis Espinosa Anke, José Camacho-Collados, Steven Schockaert, Horacio Sa
Interpretable Emoji Prediction via Label-Wise Attention LSTMs. EMNLP 2018: 4766-4771



https://dblp.uni-trier.de/pers/hd/b/Barbieri:Francesco
https://dblp.uni-trier.de/pers/hd/c/Camacho=Collados:Jos=eacute=
https://dblp.uni-trier.de/pers/hd/s/Schockaert:Steven
https://dblp.uni-trier.de/pers/hd/s/Saggion:Horacio
https://dblp.uni-trier.de/db/conf/emnlp/emnlp2018.html#BarbieriACSS18

Emoiji prediction

[ praying we have a snow day tomorrow A }

Standard Att: Ju o700, 0126, € 0.017 Label-Wise Att: . =10, 0153, “© 0.027

praying we have a - day tomorrow praying we have a snow day (OO (JL)
praying wehave a snow day tomorrow ()
praying we have a snow day tomorrow (')

Francesco Barbieri, Luis Espinosa Anke, José Camacho-Collados, Steven Schockaert, Horacio Sa
Interpretable Emoji Prediction via Label-Wise Attention LSTMs. EMNLP 2018: 4766-4771



https://dblp.uni-trier.de/pers/hd/b/Barbieri:Francesco
https://dblp.uni-trier.de/pers/hd/c/Camacho=Collados:Jos=eacute=
https://dblp.uni-trier.de/pers/hd/s/Schockaert:Steven
https://dblp.uni-trier.de/pers/hd/s/Saggion:Horacio
https://dblp.uni-trier.de/db/conf/emnlp/emnlp2018.html#BarbieriACSS18

EMOJI as anchor between languages

'\ Mimi Vardista #ThankYouMaria v
&= @veronamimi42

O Maribzl'rl'l' Replying to @lkerCasillas
@maribelrl1 ’ > v

Happy birthday + #: T 8 + @ 8: T Legend.
Replying to @lkerCasillas ~ -

Muchas felicidades campeon & & & @ 53 55

Translate Tweet

8:54 PM - May 20, 2019 from Getafe, Spain - Twitter for Android

3:37 PM - May 20, 2019 - Twitter for Android

Bimba Dop
@BimbaDop Rami
) ) @RamiArs11
@lkerCasillas Buon compleanno Iker & #HalaMadrid -
Translate Tweet #halamadr‘d iker ‘S)L}‘Q CJJJBS 9

1:58 PM - May 20, 2020 - Twitter for Android @

11:08 AM - Feb 22, 2019 - Twitter Web Client 41
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8:54 PM - May 20, 2019 from Getafe, Spain - Twitter for Android

3:37 PM - May 20, 2019 - Twitter for Android

Bimba Dop
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) ) @RamiArs11
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Cross-lingual transfer
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Why cross-lingual transfer?

Classic

Machine Learning pipeline

Cross-lingual pipeline

Train

N L
=1

E

Train

N LA
=1 IS

E

U

U

Test

N L
=1 |~

Test
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Cross-lingual embeddings
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Learning cross-lingual embeddings

.
sol

N/
N

> Word2Vec (Mikolov et al. 2013)

> FastText (Bojanowski et al. TACL 20


https://www.draw.io/?page-id=a6UQxDyyOcz4gQVvybH_&scale=auto#G1l7B-9PUQiy5JxVZIgk6Rdm84FDCO2ieJ

Learning cross-lingual embeddings

Step 2: Orthogonal alignme

> MUSE (Conneau et al. ICLR 2018)

> VecMap (Artetxe et al. AAAI 2018)


https://www.draw.io/?page-id=ReLJtRqTfPbaomog2cI5&scale=auto#G1l7B-9PUQiy5JxVZIgk6Rdm84FDCO2ieJ

Learning cross-lingual embeddings

Step 3: Linear mean mapping

> Meemi (Doval et al. EMNLP 2018)


https://www.draw.io/?page-id=2BonF5f6pOnCm57s6DWF&scale=auto#G1l7B-9PUQiy5JxVZIgk6Rdm84FDCO2ieJ

Cross-lingual embeddings

Slide credit: MUSE
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Applications
of cross-lingual embeddings

> NLP tasks for which training data exists in one language (e.g. English)
but not in other (e.g. Welsh).

> (Case study on Twitter



Cross-lingual NLP for Twitter
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Cross-lingual NLP for Twitter

Jose Camacho-Collados, Yerai Doval, Eugenio Martinez-Camara, Luis Espinosa Anke, Francesco Barbieri, Steven Schockaert:
Learning Cross-Lingual Word Embeddings from Twitter via Distant Supervision. ICWSM 2020: 72-82


https://www.draw.io/?page-id=6MIsbN4_mb1Z5lV6qajY&scale=auto#G1l7B-9PUQiy5JxVZIgk6Rdm84FDCO2ieJ
https://dblp.uni-trier.de/pers/hd/c/Camacho=Collados:Jos=eacute=
https://dblp.uni-trier.de/pers/hd/d/Doval:Yerai
https://dblp.uni-trier.de/pers/hd/m/Mart=iacute=nez=C=aacute=mara:Eugenio
https://dblp.uni-trier.de/pers/hd/b/Barbieri:Francesco
https://dblp.uni-trier.de/pers/hd/s/Schockaert:Steven
https://dblp.uni-trier.de/db/conf/icwsm/icwsm2020.html#Camacho-Collados20

Cross-lingual NLP for Twitter

Classic
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Cross-lingual sentiment analysis
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Cross-lingual sentiment analysis

Acc

80

60

40

20

ES

IT

DE

Majority
B FTEN)
B VecMap(u)
B MUSE(u)
VecMap(100)
B MUSE(100)
' VecMap
B MUSE
B Meemi

@ Plain
Weighted




Cross-lingual NLP for Twitter

diooo mioddio maaah (S eé L8
wifff ommiodio | njaahah ‘-\_....}._\_LA_)

dioooo oddiooo hahaha d* * %



Cross-lingual NLP for Twitter

CHILLAX

= fr— —
i [}

relajadito | rilassando @ entspan ‘ pes
relaxx rilasso | gemitlich g ,lay

relajaito rilassa relaxte L )’-3:!-}
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Meaning Shift in Social Media
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Word Meaning Shift

What is the expiration date of an NLP classifier?

a . 9ay (1900s)

sweet

flaunting A Ul
cheerfu

tasteful

pleasant
frolicson\e
witty Y gay (1950s)

bright

gays Isexual

homosexual

)

gay (1990s)
leshian

b

spread

SOW

broadcast (1 8505)5;0{*:(1
SOWS

scatter
broadcast (1900s)

circulated

television

radio

hi broadcast (1990s)

C solemn

majestic

dread

horrible
appalliwg terrible

awful (1900s)
awfu

awfully

Hamilton, W.L., Leskovec, J. and Jurafsky, D., 2016, August. Diachronic Word Embeddings Reveal Statistical Laws of Semantic Change. In Proceedings

of the 54th Annual Meeting of the Association for Computational Linguistics

awful (1850s)

pensive
gloomy

wonderful
| (1990s)

welrd

\/
\



Word Meaning Shift in Social Media

Example of quick meaning shift that does not persist over time
(here, meaning shift for the volleyball emoji was only temporary)

2016 2017 2018 2019 2020 2021
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Word Meaning Shift in Social Media

Example of quick meaning shift that does not persist over time

(here, meaning shift for the volleyball emoji was only temporary)

)

2016

2017

2018

2019

2020

2021

Tom Hanks, Rita Wilson Test
Positive For COVID-19
Coronavirus

Bruce Y. Lee Senior Contributor ®
&7
; ama ournalist, ems modeler, computational and digital health
expert, avocado-eater, and entrepreneur, not ahvays H 1t o 1







3 Rob Not Bob
@RBecker262

Tom Hanks and his wife Rita Wilson are quarantined in
Australia with the #Coronavirus. Once againr, Tom finds
himself stranded on an island with Wilson. <)

Tracy AMH Trump £, @TracyTrump6 - Mar 11 v

Stop freaking out about @tomhanks being quarantined in Australia for the
coronavirus. He survived on an island for 5 year's with a darn volleyball.
#Wilson 9




Word Meaning Shift in Social Media

ﬁ Dr. Bibi Neumann @ @ ¥ dg a
w @DrBibiNeumann1

Manhattan Beach 'Karen' Calls Cops on Black Woman
in Racist Rant

Traducir Tweet

Manhattan Beach 'Karen' Calls Cops on Black Woman in Racist Rant

A new "Karen" has emerged in supposedly liberal and all-accepting Manhattan
Beach, CA.

& tmz.com

2:19 p. m. - 10 oct. 2020 - Twitter for iPhone
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Word Meaning Shift in Social Media

f(“karen”)
A

2016 2017 2018 2019 2020 2021



Hope you enjoyed the ride

==
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Ongoing and past projects
Ongoing:
> Snapchat (NLP in social media)
> Welsh Government (cross-lingual NLP with Welsh language)

> Crime and Security Research Institute (misinformation in social media)

> Welsh SMEs (e.g., MarketMate)

> @Google
> Spanish police and Spanish Royal Academy

> Recent publications with: Amazon, IBM, Snapchat, Pandora; MIT and others.



Conclusions

> |Internet (text) data is crucial for understanding online communities,
language evolution, commonalities and differences between
languages. We have seen challenges involved in:

o Social media understanding
o Enabling cross-lingual and cross-domain knowledge transfer

o Understanding real-world NLP challenges
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Thank youl!
Questions please!

) @camachocollados
@espinosaanke

e



