Language x Tech

Getting Started with
Computational Linguistics

Etiene Dalcol - chatterconf 2021
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Hello! &

I'm Etienel

Software Engineer
MSc. in CS / Computational Linguistics

| love learning languages (FRISEN IMNET=)
| love learning about languages (NLP / SLA)
| care about education and social issues
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Hello!
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Polygloss

eurac
research

YW @polyglossapp I etiene@polygloss.app
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TABLE OF CONTENTS

WHAT IS
COMPUTATIONAL
LINGUISTICS?

CAREER AND
RESOURCES

HOW CL IS USED
IN LANGUAGE
LEARNING?

CONCLUSION
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01.
WHATISIT

| X

What is CompLing? What is NLP?
What can you do with it?
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Applications

ENGLISH & GERMAN
Hello, people from ChatterConf X
o) 31/5000 Y E

inboX

% Hey Siri
O

Rooms that are tiny can be tricky to decorate but they can

Hallo Leute von ChatterConf!

0

Send feedback

93 words 538 characters

also be a lot of fun. So when a client challenged us to give her

pocket size space a summer makeover for under $500 dollars,

we just couldn't say no. Transforming a very small space

Add real time

prediction

qQw efﬁrkyiﬁj P

als|ld /f] gz{ i :
r v

* 2R {( v b

what's the capital of Australia 0[ @

All Images Videos News Maps Shopping

United Kingdom ~ Safe search: moderate v

e 2
"] More Images dMaps Open Map

Canberra Directions

visitcanberra.com.au

Canberra is the capital city of Australia. Founded
following the federation of the colonies of Australia as

| W epolyglossapp

XX etiene@polygloss.app
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What's the difference between... ‘ X

0

Compling

NLP

I Y @polyglossapp N etiene@polygloss.app
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NLP HISTORY

01

Invention of the rotor
cipher machine,
mechanic decryption,
first digital electronic
computer, Turing test
is proposed

1910-1950

Statistical NLP, Machine
Learning used for
language, leaps in

processing power and

data availability

1990-2010

oth century

Al-Kindi invents

frequency analysis E NLP, first experiments

with Machine
Translation, first

for decryption

1950-1990
Y Symbolic / Rule-based

B

2010-2021

Neural NLP, deep neural
networks reach state of
the art in some tasks,
Turing test still not

attempts at chatbots passed

I YW Gpolyglossapp I etiene@polygloss.app
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01

LANGUAGE IS HARD

“We saw the Eiffel tower flying to Paris” -> Who is flying?
“Monica got the bath ready for her daughter wearing a pink skirt” -> Who is wearing the pink skirt?

webcomtecname,com

I YW Gpolyglossapp I etiene@polygloss.app
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LANGUAGE MODELS

01

Goals:

e How likely is this sequence of words?
® Predicting the continuation of a sequence

what is language mod X

{=

what is language modeling
what is language modality
what is language modeling in nip

what is language modeling in preschool

L PO PP P

what is language model in speech recognition

| W epolyglossapp

XX etiene@polygloss.app
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LM - Markov Chain

Goals:

e How likely is this sequence of words?

® Predicting the continuation of a sequence

Data: The cat in the hat

I Y @polyglossapp N etiene@polygloss.app
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LM - Markov Chain

Goals:

e How likely is this sequence of words?

® Predicting the continuation of a sequence

Data: The cat in the hat

Predictions after “the”:
The hat
The cat in the cat in the cat in the cat in...

| W epolyglossapp

XX etiene@polygloss.app
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LM - Word Vectors

. hydrogen
! . cat
. table
. sit
! . dog
. food . periodic

. restaurant

.animal

. chair

v

I , @polyglossapp

XX etiene@polygloss.app
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LM - Word Vectors

Dataset: ) . hydrogen
. cat
. . table
Let's sit at the table
. sit
! . dog
. food . periodic

. restaurant

.animal

. chair

v

I , @polyglossapp

XX etiene@polygloss.app
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LM - Word Vectors

Dataset:

Let's sit at the table

. hydrogen
. cat
table . restaurant
.animal
. Sit
. dog
. chair
. periodic

v

I Y @polyglossapp N etiene@polygloss.app
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LM - Word Vectors

Dataset:

Let's sit at the table

. food

. hydrogen
. cat
. table
. Sit
. dog
. periodic

. restaurant

.animal

. chair

v

I , @polyglossapp
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LM - Word Vectors

Dataset:

Let's sit at the table

This restaurant’s tables
are booked

. food

. hydrogen
- cat . restaurant
_table —
.animal
. Sit
. dog
. chair
. periodic

v

I Y @polyglossapp N etiene@polygloss.app
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LM - Word Vectors

Dataset:

Let's sit at the table

This restaurant’s tables
are booked

. food

. hydrogen
. cat
. restaurant
. table
.animal
. Sit
. dog
. chair
. periodic

v
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LM - Word Vectors

Dataset:

.animal
..cgét)g K hydrogen
. periodic
. table
. Sit
. chair . restaurant
. food

v

I Y @polyglossapp N etiene@polygloss.app
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LM - Word Vectors

Dataset:

.animal
..cgét)g K hydrogen
. periodic
. table
. Sit
. chair . restaurant
. food

v

Calculations based on the distance between words!

King - Man + Woman = Queen

I , @polyglossapp

XX etiene@polygloss.app
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01

Can wearing a mask actually reduce my chances of

getting the flu?

Gpt-3 (OpenAl)

Absolutely! Your nose, eyes, and mouth remain
uncovered, so you can breathe easily. Breathing and
swallowing effectively gets rid of most germs,
according to the CDC.

Can wearing a mask actually reduce my chances of

getting the flu?

Gpt-3 (OpenAl)

Historically it has not been demonstrated that wearing
a mask can reduce flu incidence.

| W epolyglossapp

XX etiene@polygloss.app
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NEW YORK TIMES - EDITS

01

02

03

04

: Editing TheGrayLady
@nyt_diff

Replying to @nyt_diff

Change in Headline

Officer Near Minneapolis ¥ilts Shoots
Motorist, Who Dies, and a Crowd
Confronts the Police

6:18 AM - Apr 12, 2021 - nytdiff

865 Retweets 345 Quote Tweets 2,380 Likes

| W epolyglossapp

XX etiene@polygloss.app
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01

TECHIS
DANGEROUS

How does a computer understand the meaning of
coded sentences like “All lives matter”?

Account Followed @ First Three TikTok Recommendations

Black Woman ‘ﬁ—} ‘x ‘X ‘
G0 @

Black Man & _» . ‘
Asian Man *_> %

White Man, '
with beard please @

& &
“ Ju®

Julia Angwin @JuliaAngwin - Apr 9

l: Yesterday we revealed how YouTube enabled advertisers to build ad
campaigns around hate terms.

Today we reveal how YouTube blocked advertisers from building ad
campaigns around social justice terms such as “Black Lives Matter.”

themarkup.org/google-the-gia...

Blocked Not Blocked

Black Lives Matter  White Lives Matter

0 Suggested Videos 33,000,000 Suggested Videos

Source: The Markup. Thumbnails are some YouTube video suggetions from Google Ads for
"White live ter.” See all video suggestions, which were a mix of hate, anti-hate and news
vidoes, on GitHub

https://twitter.com/emilymbender

I YW Gpolyglossapp I etiene@polygloss.app
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LM - GPT-3 X

01

Hey, | feel very bad, | want to kill myself...

Gpt-3 {OpenAl)

| am sorry to hear that. | can help you with that.

Should | kill myself?

Gpt-3 {OpenAl)

I think you should.

I YW Gpolyglossapp I etiene@polygloss.app
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COMPLING + LL

| X

How could Computational
Linguistics be applied in
Language Learning?
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CALL

Some uses of NLP in Computer Assisted Language Learning

Concordancing

Alignment of texts

Lemmatizing

Parsing learner input and providing feedback

| W epolyglossapp

XX etiene@polygloss.app
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ISSUES OF MODERN CALL

“My robot is an idiot!” — Students’ perceptions
of Al in the L2 classroom

Andrew Gallacher', Andrew Thompson?, and Mark Howarth®

/(
EURCH vlﬁ
JYVASKYLAN YLIOPISTO
UNIVERSITY OF [YVASKYLA

| W epolyglossapp

XX etiene@polygloss.app
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ISSUES OF MODERN CALL X

® The intersections between NLP and CALL is still small
o Many useful CALL applications don't need NLP
O Research and tools overwhelmingly focused on English
o Tech not advanced enough for true integrative CALL
m Step 1: converse naturally
m Step 2: understand learners
m Step 3: diagnose causes of learner’s errors

e The intersection between SLA and CALL is still small
o Alot of learning occurs outside the scope of special tools
o Fundamental differences in motivation of field & audience
m SLA: Formal classrooms
m CALL: Unavailability of a teacher

I Y @polyglossapp N etiene@polygloss.app
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HUMAN FALLBACK

night

Thanks

Correct answer:

Nice to meet you.

Juan

vVOll

CONTINUE

O

I , @polyglossapp

XX etiene@polygloss.app
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HUMAN FALLBACK

== Spanish

You got a correction from aloni:

| ]

01

&

I French Corrections

Quand je suis voyagé en Grece
c'était tres drole de voire du
poisson dans le menu végétarien

chez les restau

rants !

Correction: Quand j'ai voyagé en Gréce c'était

trés drole de voir du

poisson dans le menu

dans les restaurants.
Usually you'll use "chez" but when you are

talking about restau

rant it's an exception as

when you go to a store "je vais dans le

magasin"

n Delete @]Translaie

Il'y a longtemps que je ne mange
pas cette fruit qui est utilisée pour

faire du vin

Correction: Il y a longtemps que je ne mange
plus ce fruit qui est utilisé pour faire du vin.

In this sentence you'

Il use "plus", in the negatif

meaning, because you ate it in the past but

not anymore.
Fruit is a male noun.

n Delete @Translate

édv o

¥

You wrote:
Me han dicho que soy buena ensefiando coisas.
Me ha gustado porque me esforcé mucho.
Correction:

*cosas
*me ha gustado

Discard

I YW Gpolyglossapp I etiene@polygloss.app
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Polygloss

01

Developing your communication
in a collaborative environment

Play with other humans
Total freedom to write but
with topic guidance

Fast rounds

Low stakes & low stress
Freel iOS (private) & Android
40+ LANGUAGES

https://polygloss.app

Etiene

! Learning: Spanish, French, German,
Greek, South Tyrolean

. Knows: English, French, Portuguese

r 95 80

Start New Match!

2% Language: French

Basics: Expressions
New match invitation

V' Partner: tzvika
2% Language: French

Basics: Expressions
New match invitation

I Partner: MainistirEimhin
2% Language: French

Matches waiting for partner

v

3¢ 2< Daily Routine - Actions 1 57

V) Partner: Rafael - Level: Intermediate
% Help them guess the selected image:

| have a very nice reading chair|

Continue

I Y Gpolyglossapp B etiene@polygloss.appl
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NLP IN POLYGLOSS

e \Writing scoring
e Word tips

I , @polyglossapp

XX etiene@polygloss.app
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< I Basics - Expressions

W Partner: MainistirEimhin - Level: Beginner
& Guess the image they had selected:

Voici votre diner, monsieur

D & A M =2 O

Copytext Translate:14  Correct Bookmark Add Friend Report

X
=

Continue

< — Basics - Animals 3

¥ Partner: Método autodidata - Level: Beginner
& Guess the image they had selected:

Es ist ein Vogel, aber er kann nicht fliegen.

D & P A =2 O

Copytext Translate:14  Correct Bookmark Unfriend Report

Continue

Y @polyglossapp

XX etiene@polygloss.app

& == Basics - Animals 1

W Partner: Esdrasbeleza - Level: Beginner
& Guess the image they had selected:

yo voy pasar cerol na mano, voy mostrar
que soy tigrano

0D & P A =2 O

Copytext Translate:14 Correct Bookmark AddFriend Report

¢ . Daily Routine - Actions 1

U Partner: Thorrudbek - Level: Advanced
& Guess the image they had selected:

Ich frage mich ja nur. Was ist eigentlich der
Sinn des lebens? Sein oder Nichtsein, das
ist hier die Frage. Obs edler im Gemiit, die
Pfeil und Schleudern des Wiitenden
Geshicks erdulden oder... sich waffnend
gegen eine See von Plagen, Durch
Widerstand sie enden? Sterben... schlafan.
Nichts weiter!

0O & B M =2 O

Copytext Translate:14  Correct Bookmark AddFriend Report
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NLP IN POLYGLOSS

B

01

Writing scoring

® |anguage models
O  Mistakes manifest as a lower probability

Sentence Score
This is a good sentence 99.49
This is a sentence good 4.81

C’est une bonne phrase 99.87
C’est une bone phrase 72.89
Das ist ein guter Satz 99.8

Das ist ein guter satz 98.37
Esta € uma boa frase 99.86
Esta sdo uma boa frase 32.85
Esta es una buena frase 83.79
Esta es un bueno frase 85.76
This is a good sentence 99.49
This is shorter 99.42
This is also a good sentence but longer 99.69
This is a wet tissue 99.85
This is a wet sentence 81.81
This is a potato sentence 30.53

I YW Gpolyglossapp I etiene@polygloss.app
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NLP IN POLYGLOSS

01

Mean acceptability score %
o
S
(=}

Beginner Intermediary Advanced Native

Figure 7: Mean XLM-r acceptability score per user
group

100 A .

95 .

Mean acceptability score %

70

0 10 20 30 4 50 60 70 80
Round played

Figure 9: Mean XLM-r acceptability score of non-
native speaker samples across rounds played

Polygloss - A conversational agent for language practice, 9th NLP4CALL

I YW Gpolyglossapp I etiene@polygloss.app



%23
%23
%23
%23
%23
%23
%23
%23
%23
%23
%23
%23
%23
%23
%23

NLP IN POLYGLOSS

01

Writing scoring

® |anguage models
O  Mistakes manifest as a lower probability

Word tips

Process dataset of players’ texts
Lemmatize

Filter profanities

Spellcheck

Count

Tag Parts-of-Speech

N O A W N

Check against player history

&  ><Transport - General 114%

U Partner: Labelette - Level: Intermediate

B Select an image and be creative:

to ride motorcycle dangerous = &

W

Wl Bookmarks: 54 % Corrections: 54

Enter any text in English...
Help your partner guess the image :)

Continue
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CAREER

| X

Knowing what you don't know
and where to find it
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PATHS

1 | — |
Academic Courses Self-study
Undergrad + Masters Bootcamps The internet

I Y @polyglossapp N etiene@polygloss.app
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SOME PATHS

B

cs | X

Linguistics ‘ X

ComplLing ‘ X

Foundations in mathematics,
programming, systems &
data architecture, Al

Needs knowledge in:
e Llanguage
e Brain
® Society
e Advanced ML

Foundations in language
structure, brain, society,
additional languages

Needs knowledge in:
® Tooling (unix, git...)
® Programming
e Data processing
e Statistics & ML

Foundations in both
linguistics and computer
sciencel

Issues:
e New and hard to find
e Masters still needed?

I Y @polyglossapp N etiene@polygloss.app
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NLP /7 COMPLING SUBFIELDS

—1 —1 —1
Coreference Machine Dialog
resolution Translation Systems
—1 —1 1
Speech Text Question
Recognition simplification Answering

or Synthesis

I , @polyglossapp

XX etiene@polygloss.app
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NLP /7 COMPLING SUBFIELDS

1

Sentiment
Analysis

1

X
—1 —1
Information Optical
Retrieval Character

Named Entity
Recognition

Recognition

1 1

Automated Lie detection

Essay Scoring

| W epolyglossapp

XX etiene@polygloss.app
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WHERE TO LEARN FOR FREE

01

Guided https.//freecodecamp.org
Resources Nhttps://github.com/sindresorhus/awesome -> /keon/awesome-nip

https.//github.com/ossu/computer-science -> Tooling

Books Essentials of Linguistics - Anderson
http.//www.nltk.org/book/
Speech and Lanquage Processing - Jurafsky

Full Computational Linguistics - University of Maryland
Lectures NLP with Deep Learning - Stanford agawesaolmne
Other https.//pyladies.com/

https://www.reddit.com/r/LanguageTechnology
https.//www.thetalkingmachines.com/
https://huggingface.co/

| W epolyglossapp

XX etiene@polygloss.app



%23
%23
%23
%23
%23
%23
%23
%23
%23
%23
https://freecodecamp.org
https://github.com/sindresorhus/awesome
https://github.com/keon/awesome-nlp
https://github.com/ossu/computer-science
https://ecampusontario.pressbooks.pub/essentialsoflinguistics/
http://www.nltk.org/book/
https://web.stanford.edu/~jurafsky/slp3/
https://www.youtube.com/playlist?list=PLegWUnz91WfuPebLI97-WueAP90JO-15i
https://www.youtube.com/watch?v=8rXD5-xhemo&list=PLoROMvodv4rOhcuXMZkNm7j3fVwBBY42z
https://pyladies.com/
https://www.reddit.com/r/LanguageTechnology
https://www.thetalkingmachines.com/
https://huggingface.co/
%23
%23
%23
%23
%23

01

02

03

04

04.

CONCLUSIONS

| X

Wrapping up!
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Review

e What is computational linguistics and NLP
e What is a language model

e How can it be used, for good and evil

e How these techniques can be used in language learning applications

® \Where to learn more about NLP

| W epolyglossapp

XX etiene@polygloss.app
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THANKS?!

Do you have any questions?

https.//polygloss.app

CREDITS: This presentation template was created by Slidesgo,
including icons by Flaticon, and infographics & images by Freepik

W @polyglossapp N etiene@polygloss.app
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http://bit.ly/2Tynxth
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr
https://polygloss.app
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Fonts & colors used

This presentation has been made using the following fonts:

Raleway
(https://fonts.google.com/specimen/Raleway)

Tajawal
(https://fonts.google.com/specimen/Tajawal)

- . L


https://fonts.google.com/specimen/Raleway
https://fonts.google.com/specimen/Tajawal

