g

JRC's Text Mining and Analysis
Competence Centre

Natural Language Processing for EU policy making
Bertrand DE LONGUEVILLE, DG JRC.I.3







n European
Commission

The European Commission’s
science and knowledge service

Joint Research Centre

Geel

“To play a central role in
creating, managing and
making sense of collective
scientific knowledge for

better EU policies”

Brussels

Seville Ispra —~— T




L

"Document elugg"

>







king sense of vast amounts of

Text Mining : ma'
text th| rlolulgh omputmg and analytics

Onginal Ulust:ation by Dasds Bonazz! for Copyightiiser oig



Text Mining & Analysis
Comptence Centre

The Text Mining & Analysis Competence Centre is an in-house consultancy

and innovation service supporting EU Institution's Policy Makers,
Investigators and Analysts in their knowledge-intensive tasks by providing ——

= advice and advanced analytlcal tools in the field of text mining.
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Named Entity Recognition (NER)

In fact, tha market has the three casamar | most influential names of the retail and tech spacs - E ;
cand Tencent ressan | (collectively touted as ), and is betting big in the global E in retail

industry space . Tha three cseoinal | glants which are clzimed to have a cut-throat competition with the E {in tarms of

resources and capital) are pasitioning themselves to bacome the ‘future | Al eeesan | platfarms’ The trio is aleo expanding in other

countries and investing heavily in the E based E startups to leverage the power of E ’

Backed by such powerful initiatives and presence of these conglomerates, the market in APAC Al is forecast to be the fastest-

growing ome carmnsl | with an anticipated CAGR  eerect | of (4558 percewt | over .
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Event Extraction

|Argument of role)

Target ,_’ . Time H Place |

* + 1

 Twenty people were wounded in !'Tﬁsday} gportﬂﬁast_}.

> | Trigger of type’ |""4Trigger of type"
_ Injure | Attack

IArgument of role Argument of role




Semantic Vector Spa@d Analysis

sustainsbiédnahle society

resource-efficient
industrial biotechnology

biceconomy

sustainable economy  inclusive growth
@

hydrogen economy
bio-based economy
@

green 8l'0wt

circular economy
green economy
&
Iow-carboa economy

greener econorttyw-carbon society resource efficiency
. @ eco-efficiency

low carbon . o
environmental sustainability

efficien
low carbon future materiaf?ﬁﬂncv ¥

sustainable development

sustainable growth
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social markémm¥ political dimension

european model : . <
e economic and social cohesion

social protection systems

european s:cial madsf?! danensuon united europe

european citizenship

. political europe
citizens europe

people s europe

lisbon strategy

revised lisbon sme 2020 strategy social.pillar

eu 2020 strategy
lisbon agenda political union

lishon process genuir:e emu

. ' economic and monetary union
future cohesion policy d.
®

full banking union

genuine economic and monetary union
cohesion policy fiscal unio.
eu cohesion potﬂdevelopment policy
europeanawhehesipol Jicy




Tonality /
Sentiment /
Emotion detection

Emotional Example topic sentences

Criteria

Trust “Forbes Article Predicts Bitcoin Value will "Explode™ / "Good news for the Bitcoin™ /
“Don't panic, China is NOT banning bitcoin”

Fear “Mining cartel attack” / “OMG! What has Satoshi created? He has opened Pandora's
box” / “We are victims of our own success”

Surprise “Whatever happened to the Bitcoin Police?” / “| think the rapture happened.....?"/

“Blockchain.info "firstbits" changing/disappearing?!”
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A tool to monitor, analyse and aggregate online
and other electronically available sources

Wide Coverage Sources Covered Full Text Analysis

e Local, Regional,
National and
International

e Multi-Lingual

Online media B s
News wires g s cemry st SR
Blogs

BBC Monitoring
Oxford Analytica
Etc...

Rapid Updates

e High Frequency
(5min)
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Europe Media Monitor

Many, many users worldwide

Finland Tax Admin

Sweden Tax Admin/

Denmark Tax Admin ECDC
o Police (Blekinge)
EUROPOL
EEAS 1€

COMM

FRONTEX
EUROPARL /
COUNCIL EDA \

France Police
OAS / \ Poland Tax Admin
EMCD \
/ Czech Republic Customs
e WFP Slovenia M. Interior/ Polics

EFSA Rely Customs Austria M. Interior/ Police

e

/ EU Institutions

African Union Member States
International

Related projects

S MEDISYS

=B

EMM Open Source
Intelligence Suite
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Top Weekly Trending
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Semantic Analysis of Legal Texts
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capabliiesapabilities

military capacity overall comperiti‘%ness
¢ mpetifiveness

defence capabilities )
competiveness

military capability

military capabilities international competitiveness
@ global competitiveness

@ long-term competitiveness

critical space technologies

future competitiveness
@
european autonom 3
: nzn-dependencét’ateglc gutonomy

@
space industry

critical technologies
future prosperity

B

Search term: strategic_autonomy, get the graph split by decades here
EUR-Lex+Bookshop+CORDIS+PUBSY+0OpenDataPortal:

fut i !
u ”"‘%ﬂ%‘bgncgl legdariBiBgical capabilities
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CELEX:52016IP0440
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o global leadership  competitive advantages
@
prosperity competitive edge
future success
e.onomic future : ‘world leadership
leadingBesthai position
32
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Strategic autonomy : towards ‘European
sovereignty” in defence?

Report of the group of personalities on the
preparatory action for CSDP-related ...

European defence matters. Issue 11, 2016

Proposal for a Council Regulation for a
European Partnership for Smart Networks .
Eurcopean Parliament resolution of 23
Movember 2016 on the implementation of
the ...

After the EU global strategy : consulting the
experts : security and defence.

EESC 2018/03920, Opinion of the European
Economic and Social Committee on ‘Propo...
What EU citizens think about European
defence.

European defence matters. 2016, issue 10

CSDP after Brexit : the way forward.
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The POWET of

Emotlons on
the (social) Web

when data scientists aim for
mindfulness in politics
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(social) Web Mining
+

Policy Making
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WE HAVE A LAW SINCE 1952
THAT ACTEALLY BANS SHARIA LAW ON US SO0

TVSMONDE @
TV Network s

I ML
DO YOU WANT TRUMP TO ENFORCE IT?
LEFTY GANT ENIOY DRINKING MILK

&

BECAREE T PROMOTES WHITE SUPRENAEY

LIKE & SHARE

Timeline

IF Y1 THINK D1IR YETERANS
MUIST BET BEWEFITS BEFDRE PEFUREES

ANYTIME YOU SEE & NEW DISEASE 1911 A% WHEN WIDLEAKS WIITES
el L SNy AMENDMENT
- x ZND AMENDMEN'|

-

!

ASDUY

12/15/179

JUST KNOW THEY DIDNT
DISCOVER IT, THEY INVENTED ITH!

UEMULRATS: WE NUST URUNE ASSANGE!

In North Korea,
people are
forced to listen
10 propaganda

yorw % g
Fas out

W0 dre ash
" gl

Wy Bymar
efveniog B e
tussant gsonal
o
RLAE R Y

I'HE WORDS
OF A FEMINIST?
[ DONT THINK SO,

oA

FACEBOOK'S COMMUNITY
STANDARDS DEPARTMENT
—

L <

A &} N
FASCIST CENSORSHIP & A
IN ONE LIBERAL PACKAGE

LXE IF YOU AGREE




online vs real world ?!

Percentage of EU citizens who tend to trust :

-The European Union
-Their National Government
-Their National Parliament

Image credits : + +
unknown authors via *
Twitter






The Rhetorical Triangle
Logos

Logic. Reason. Proof.

Pathos Ethos

Emotions. Credibility.
Values. Trust.
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what are we

doing about
this?



Large Scale collection : = Teosurks E
11,000 News Sites e —
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24/7 updates
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Top News Stories with Sentiment in end October 2019 ...

EMM Large Scale News Corpus : .. in Germany
e 10+ years history
e About 1 Billion articles

available for analysis - i
y

Medla Analytics Capability:
Sentiment per news story

* Sentiment per Person,
organisation, topic, ...

Brexit

Turkish offensive in Syria -
Halle (Germany), suspect arrested
(@P |German political coalition

¥ Protests in Catalonia
e’ |Merkel optimistic about deal

e Sentiment country/lanaguage - inItaly
 Combination of all of the Italian Budget
above! Turkish offensive in Syria

I I @> | Brexit
Work in Whirlpool closing site
Progress Policemen Funerals in Trieste

@_ | Hongkong riots
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Social Media Analytics:

* Richer information on topics
(MyNews) )

* Fight Disinformation (MAT) noo0

* Natural Disaster Management . =
via rapid Tweets collection

p= R )
a
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The vision :

Fine-grained understanding of public
debates, through strengthened JRC
capabilities on Sentiment Analysis and
Argument Mining

Way forward :
Generalise successful ‘one shot’
experiments into a stable system

* Include more soucres of public debate
: official communication of political
actors, eurobarometer, public
consultations (e.g. Future of Europe)

Work in
Progress

Volume of Tweets related to an EU policy and expressing a given
sentiment, over time

Volume of Tweets arguing against EU migration policy, by
argument type, over a given period
350000
300000
250000
B .
Security Cultural Economic Social

150000

100000

50000

0



&
Text Mining & Analysis
Comptence Centre

e
R o L SNl



Mlap ot 1.3 Text Mining Reseath lancacape

ki
i

Corpus Organisaticn

A, Contert categarization and clustaring

W¥hy it maotters anriching documents with ropic
infarmation and organise news in oross-lingual
stories are essential ta most analysis use cases
Where we ore EMM Category Matcher is in FROD,
CLUCL an its way to PROD

Whiere we go redesipn catepory cancept for EMBM
2.0, pul CLICL in prod, use il as an inpul Tor exisling
and new analyscs

Information Extraction

B. Named Entities and Ouotes Extraction

Why ir matters extracting entities are essential to
mast analysis use <ases; quotes are important for
political anakysis and Disinfia

Where we wre NMERONE, GEQ and Quules wre in
PROL [but not all languages cqually covered)
I¥here we go imprawe redall, disambiguation and
multlingualism, enhance NEROME for Knowledge
Graph Estractian (zee Research Area F.)

\\Snclal Media Mining activities {SemSOC)

C. Events extraction

Wik it metters high demand far security [INTCEN,
HOME, Al =tc], epidemicz {Medisys cliants],
dizaster relief {ECHO); no solution from market
Wirere wie are NEXLS is in PRAD for 11 languages;
nuality is state-ot-the-art (i.e, far trom perfact)
Wiere we go experiment Machine Learning and
Sell-Learning (see Research Area H), more languages
anel cwent types, wse CTLICL autput

O Sentiment Analysis and Argument Mining

Wi L matters high demand Tor poliey analysis (3G,
JRC, Poliey BGshand Tor Diainfa (COMM, LP, elc)
Where we ore SEme in PROD for EM (FR, DE, IT, ES,
PT are ready), pratatypes developed for Argument
Mining and Claim Checking

Where vee gotest SEmo with BERT, extend to EL-24
languages at least, resume Argument/Claims works
based on Disinfa requirements

E. Semantle Analysls of Texts

Wy it matters enabler for topic mining, semantic
search and Policy Analysis, Systematic Scientific
Reviaw, translaticn, summarisation and mare
Wihiere we gre SeTA very clase to PROD

Wiere we go build Pelicy Analysis prototype on top
of SemLEX, test new “dialects” uze cases based on
inpul frorm OGP, TIM (SemTECH), 55 (SemPOL) and
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F. Knowledge Graph Extractlon and Summarlsation
Vhp it mathers summarisation is requested by EMM
clients tinformation overload): Knowledge Craph
Fstraction [KGF) is a cornerstone gt FMM 2.0 visian
[i.e EMAM a< an Intelligence Analysiz platform)
Where we go implement Extractive Sumimarisation
a5 a quick win for EMM; lay faundations of KSE in
Lt fto start with, cnhance MLKONL te this cnd)

G. Multl-modal Text Analysls

Why it matters expected advances for Sacial Media
Mining {i.e. analyse full context incl. media + sacial
#raph] and for Text Analysis combined with Big Data
Where we ga define specific use case requirements,
e.g. tor Disinfo, Pelitical Discourse  Analysis,
Emntinnal Landscape Analysis, eto.

H. Salf-leaning Modeals

Why it motters Machine Learning neads massive
annotated data to increase perfarmance; user
feedback can provide such annotaticons at na cost
here we o test this paradigm on systerns for which
teeback loops can be put in place, e.g. Feent
madaration, SErma, MEROMNE [disambiguatian)

|, Pradictlon based on past news

Why it motters Faresight is a key strategic tapic far
JREC and EC Collége; EMM archive is a key assct far
identifying weak signals announcing past events
Where we go get inspired by similar approaches (g
applicd to financlal stocl market forecasts) ; identify
a proper use case [e.g. election results torecasty]
wihich can be lesled wilh CRAM archive /
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Thank you for your attention

guestions
are warmly welcome
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