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Joint Research Centre - Who we are
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Agenda

• Europe Media Monitor (EMM) applications   
• Publicly accessible at  http://press jrc it/overview html• Publicly accessible at  http://press.jrc.it/overview.html

• NewsExplorer functionality

N E l  l  t h l  t• NewsExplorer language technology components

• Multilingual person name recognition

N  i t t hi• Name variant matching

• Cross-lingual linking of news clusters

S  d O i  k• Summary and Ongoing work
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Europe Media Monitor (EMM)  family of applications

• EMM news gathering engine 
• Monitors ~ 2,200 news sources ,

• Gathers 80,000 – 100,000 news articles per day

• In about 43 languages

Vi it   it   10 i t• Visits some sites every 10 minutes

• Extracts text from the web page

• Converts text into Unicode-encoded RSS

• Feeds the news into the four publicly accessible media monitoring systems

• Combined between 1 and 2 Million hits per day

• 30,000  – 50,000 distinct users per day
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EMM – NewsBrief   (up to 43 languages)

• Public site: http://press.jrc.it/NewsBrief/

• Categorises news into ~ 600 categories, using: Categorises news into  600 categories, using: 
• Boolean search word combinations

• vicinity operators

• optional weights 

• regular expressions

• Clusters and tracks news live 
(multi-monolingually)( g y)

• Sends out email notifications 
for each category

• Detects breaking news

• Short-term story tracking
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EMM-Labs: Real-time Cluster Network

Display of relations between clusters and categories
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EMM-Labs:   NewsBrief Live Cluster Map

Display of latest geo-located news clusters
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MedISys – Filtering and classification in up to 43 languages
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MedISys - Aggregation of multilingual information

• Documents from all languages get classified according to the same countries and categories.

• An increase of the number of media reports on any country-category combination is detected,

• independently of the reporting language.

• Graphs and alerts may show events not yet reported in your own language• Graphs and alerts may show events not yet reported in your own language.
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Detection and visualisation of events (violence/disasters/humanitarian/…)

Objective: global crisis monitoring.      Languages: En, Fr, Es, It, Ru + (Ar)

Key:
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Detection and visualisation of events (violence/disasters/humanitarian/…)
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NewsExplorer – Functionality

htt // j it/N E lhttp://press.jrc.it/NewsExplorer
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NewsExplorer – Multilingual daily news overview
live
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NewsExplorer – Cross-lingual cluster linking
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NewsExplorer – Time line: biggest clusters per day
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NewsExplorer – Aggregation of clusters into longer ‘stories’
live
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NewsExplorer –Information about people
collected from multiple languages and over time

live
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NewsExplorer – Relation exploration

Example: Pervez Musharraf & Iftikhar Chaudhry

live
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NewsExplorer – Relation exploration

Example:

• Fredrik Reinfeldt

• Lars-Erik Liljelund

• Margit Silberstein

•• …
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Text analysis tools integrated in NewsExplorer

D t l t i• Document clustering

• Named entity recognition (persons, organisations)

N  i t t hi  i l di   i t  • Name variant matching, including across scripts 
(transliteration, string similarity calculation)

• Geo-tagging (recognition and disambiguation of locations)• Geo-tagging (recognition and disambiguation of locations)

• Multi-label document categorisation

• Quotation recognition (and reference resolution for name parts) • Quotation recognition (and reference resolution for name parts) 

• Social network generation (based on co-occurrence, quotations)

• Topic detection and tracking (TDT) Topic detection and tracking (TDT) 
(Multi-monolingual cluster similarity calculation)

• Cross-lingual cluster similarity calculation (for cross-lingual TDT).g y ( g )
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Multilinguality
Motivation
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Multilinguality: coverage of medical news in various languages

Locations mentioned in MedISys medical articles across languages – complementary coverage

Italian   - German

English   - French

Spanish - Portuguese
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Multilinguality: More information about relations between people

Co-occurrence relation between people produced 
on the basis of many languages is  less biased.

live
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Multilinguality: Gathering more information about people
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M ltiling al named entit  Multilingual named entity 
iti  d i t irecognition and variant mapping
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Multilingual name recognition and variant mapping

death of former Prime Minister Rafik Hariri, blamed by many oppositionen

asesinato del exprimer ministro Rafic al-Hariri, que la oposición atribuyóes

l'assassinat de l'ex-dirigeant Rafic Hariri et le départ du chef de la diplomfr l assassinat de l ex-dirigeant Rafic Hariri et le départ du chef de la diplomfr

na de moord op oud-premier Rafiq al-Hariri gingen gisteren bijna eennl

libanesischen Regierungschef Rafik Hariri vor einem Monat wichtige Bde

danjega libanonskega premiera Rafika Haririja. Libanonska opozicija sisl

möödumisele ekspeaminister Rafik al Hariri surma põhjustanud pommiplet möödumisele ekspeaminister Rafik al-Hariri surma põhjustanud pommiplet

arبأياد يهودية وما حدث سابقا رفيق الحريري رئيس الوزراء السابقاغتيال 

Бывший премьер-министр Ливана Рафик Харири, который ru
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NER: Known person + organisation names

• Lookup of known names from database 
• Currently about 870 000 names • Currently about 870,000 names 

• + 275.000 variants

• Only ~167.000 have been found in five different clusters or more 

• Pre-generate morphological variants (Slovene example):

Tony(a|o|u|om|em|m|ju|jem|ja)?\s+Blair(a|o|u|om|em|m|ju|jem|ja)

Live name variants
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NER: New person + organisation names

Guessing names using empirically-derived lexical patterns

• Identification of a current average of 608 unknown names per day g p y

• 83 of those are automatically merged with known names
• Trigger word(s) + Uppercase Words

(+ name particles: von, van, de la, abu, bin, …)
• President, Minister, Head of State, Sir, American
• “death of”,   “[0-9]+-year-old”,   …death of ,   [0 9]+ year old ,   …
• Combinations:   “56-year-old former prime minister Kurmanbek Bakiyev”

• Known first names (John, Jean, Hans, Giovanni, Johan, …)

• Use bootstrapping to produce a trigger word list for a new language
• Start with small initial trigger word list or lists of known namesStart with small initial trigger word list or lists of known names
• Produce frequency list of contexts of known names
• Manual selection
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NER: Most frequent trigger words across languages  (data: 2007)

(number of persons / number of occurrences)
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NER: Inflection of trigger words

• Inflection of trigger words for person names, 
(S )using regular expressions (Slovene example):

k did t( | | )?• kandidat(a|u|om)?

• legend(a|e|i|o)

• milijarder(ja|ju|jem)?
+ uppercase words

j (j |j |j )

• predsednik(a|u|om|em)?

• predsednic(a|e|i|o)

i i t i ( | |i| )• ministric(a|e|i|o)

• sekretar(ja|ju|jom|jem)?

• diktator(ja|ju|jem)? (j |j |j )

• playboy(a|u|om|em)?

 verskega voditelja Moktade al Sadra je z notranjim … verskega voditelja Moktade al Sadra je z notranjim …
= Muqtada al-Sadr (ID=236)
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Name Recognition - Evaluation results   (2005)

Language # Rules # Texts # Names
Average

P i i
Average
R ll

Average
F

g g
Precision Recall F-measure

English 1100 100 405 92 84 88

French 1050 103 329 96 95 95French 1050 103 329 96 95 95

German 2400 100 327 90 96 93

Spanish 580 94 274 85 84 84Spanish 580 94 274 85 84 84

Italian 440 100 298 92 90 91

Russian 447 61 157 81 69 74Russian 447 61 157 81 69 74
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Name Variants

• Adding names (and images) from Wikipedia

• Merging NewsExplorer name variants• Merging NewsExplorer name variants
• Transliteration

• Normalisation
http://en.wikipedia.org/wiki/Hamid_Karzai

• Similarity measure

Хамид Карзай
Hamid Karzai 
Hamid KarzaïHamid Karzaï 
Hamid Karsai 
حامد آرزاي
हािमद करजईहािमद करजई
哈米德·卡尔扎伊
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Name transliteration

• Currently, EMM NewsExplorer transliterates from 
Arabic  Farsi  Greek  Russian and BulgarianArabic, Farsi, Greek, Russian and Bulgarian

• Transliterate each character  or sequence of characters  by a Latin correspondentTransliterate each character, or sequence of characters, by a Latin correspondent
• ψ => ps

• λ => l

• μπ => b

• Examples of transliterations:• Examples of transliterations:
• Κόφι Ανάν, Greek Kofi Anan
• Кофи Аннан, Russian Kofi Anan

f• Кофи Анан, Bulgarian Kofi Anan

•  Arabic Kufi Anan ,آوفي عنان
• कोफी अन्नान, Hindi Kofi Ananअ ,
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Name normalisation  – Why? (1)

• Transliteration rules depend on the target language, e.g.
Владимир Устинов (Russian)
• Vladimir Ustinov (English)
• Wladimir Ustinow (German)( )
• Vladimir Oustinov (French)

• Various ways to represent the same sound:  • Various ways to represent the same sound:  
sh, sch, ch, š,     e.g.

• Bašar al Assad
• Baschar al Assad
• Bachar al Assad
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Name normalisation  – Why?  (2)

• Diacritics are often omitted, e.g., g
• Wałęsa Walesa
• Saïd Said
• Schröder Schroder• Schröder Schroder
• Skarsgård Skarsgard
• Jørgen Jorgen

Edit distance is large for naturally occurring word variants:Edit distance is large for naturally occurring word variants:
• “Rafik Harriri" vs. "Rafiq Hariri“  2

• “Rfk Hrr" vs. "Rafiq Hariri“  6
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Name normalisation (3)  - ~ 30 Rules

• Latin normalisation: Malik al-Saïdoullaïev
t d h t t d i l t M lik l S id ll i• accented character non-accented equivalent Malik al-Saidoullaiev

• double consonant single consonant Malik al-Saidoulaiev
• ou u Malik al-Saidulaiev
• “ al-” Malik Saidulaiev
• wl (beginning of name) vl … mlk sdlv
• ow (end of name) ov
• ck k
• ph f

Name Normalised form
ph f

• ž j
• š sh
• x ks

Mohammed Siad Barre, Mohamed Siad 
Barré, Мохаммед Сиад Барре,  محمد سياد
بري

mhmd sd br (mohamed siad 
bare)

• x ks

• Remove vowels
Mahmoud Ahmadinejad, Mahmūd 
Ahmadīnežād

mhmd hmdnjd (mahmud 
ahmadinejad)

Сергей Куприянов Sergei Kupriyanov srg kprnv (sergei kuprianov)Сергей Куприянов, Sergei Kupriyanov, 
Sergei Kuprianow, Sergueï Kouprianov

srg kprnv (sergei kuprianov)

Ban Ki-moon, Ban Ki Moon, Пан Ги Мун bn k mn (ban ki mun)
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Similarity measure for name merging

To compare ~600 new names every day with ~1,145,000 known name variants

Only if the transliterated, normalised form with vowels removed is identical

• Calculate edit distance variant similarity using two different representations:

20%

+

80%80%

Condition:
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Merging name variants  – some results

• Threshold: 0.94   (100% Precision in test set)

• NewsExplorer: currently, 608 new names every day

• 83 are automatically merged (14%)

• Some are additionally saved for expert judgment

Name 1 Name 2 Similarity Merged? Same person?

Barzan al-Tikriti Barzan al Tikriti 0.99 Yes Yes

Ismail Hanieh Ismail Hanyieh 0 98 Yes YesIsmail Hanieh Ismail Hanyieh 0.98 Yes Yes

Farouq al-Qaddoumi Farouk al-Kadoumi 0.97 Yes Yes

Abdullah bin Abdul Aziz Abdullah bin Abdel Aziz 0.96 Yes Yes

Barzan al-Tikriti Barazan al-Takriti 0.94 Yes Yes

Manfred Wörner Manfred Werner 0.93 No No

Michel Ancel Michael Ancel 0.92 No Yes

Jorge Costa Jorge Acosta 0.92 No No

Falon Gong Falun Gong 0.90 No Yes

Roberto Panella Roberto Pianelli 0 87 No NoRoberto Panella Roberto Pianelli 0.87 No No

Peter Struck Peter Starck 0.82 No No

Jamie Foxx Jaime Foxx 0.77 No Yes
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Person name recognition and variant merging – Result

Name variants
Trigger wordsgg

live
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Cross-lingual g
Cluster LinkingC us e g
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Approaches to cross-lingual document similarity calculation (1)

ENFR

H  t  fi d t h th  t  t t  i  diff t l   l t d?

ENFR

• How to find out whether two texts in different languages are related?

M t  h   MT  bili l di ti i  t  t l t  i t  E li h  • Most common approach: use MT or bilingual dictionaries to translate into English, 
then use monolingual methods to calculate similarity.

• Using MT (e.g. Leek et al. 1999 for Chinese-Mandarin to English); 
~ 50% performance loss when using MT;

U i  bili l di ti i (  W tl  1999 f  S b C ti  t  E li h  • Using bilingual dictionaries (e.g. Wactlar 1999 for Serbo-Croatian to English; 
Urizar & Loinaz for Basque, Spanish and English 2007)

• In TDT 1999, the better results were achieved using MT
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Approaches to cross-lingual document similarity calculation (2)

ENFR

• Automatically produce bilingual lexical space for bilingual document representation 
and document similarity calculation  e g  and document similarity calculation, e.g. 

• Bilingual Lexical Semantic Analysis (LSA) (Landauer & Littman 1991) 

• Kernel Canonical Correlation Analysis (KCCA) (Vinokourov et al., 2002)

+ Achieved results are relatively good

- Bilingual approach is restricted to a few languages (OK for English as target lang.):

Language pairs = N * (N -1) / 2 (N = number of languages)

EU  22 ffi i l l  231 l  i  (462 l  i  di ti )!• EU: 22 official languages 231 language pairs (462 language pair directions)!
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Approaches to cross-lingual document similarity calculation (3)

• Alternative: use entities and thesauri as anchors:
ENFR

• Names of persons and organisations

• Names of locations

• Dates

ENFR

• Dates

• Terms from multilingual specialist dictionaries (MeSH for medicine, etc.)

• …

• Normalise these expressions

Use as kind of an interlingua; no language pair-specific resource needed
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NewsExplorer - Cross-lingual cluster linking

Language-independent features for multilingual document representation

No MT or bilingual dictionaries

CLDS       S1    β S2    S3    δ S419 languages CLDS   =    α·S1  +  β·S2  +  γ·S3  +  δ·S4
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Multilingual Geo-tagging

• Aim: recognise geographical references put a dot on a map
• Lookup of place names from a gazetteer• Lookup of place names from a gazetteer
• Challenges: 

• Multilingual gazetteer: 

English

Place name Country

And Iran

To Ghanacombination of multiple sources
• Inflection similar to 

lookup of known persons

To Ghana

Be India

By Sweden

Are Nigeria

• Homography 
• places-places
• places-persons

This France

But Afghanistan

Had Oman

She Indiaplaces persons
• places-words

• Usage of various heuristics for disambiguation

She India

We Zaire
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Multi-label indexing with Eurovoc

• . 
 6 000 subject domains• ~ 6,000 subject domains

• Exists in one-to-one translations in all official EU languages, and more
• Used by many European parliaments for manual classification use for training classifiers

• Challenges:
• Concepts rather than words, e.g. PROTECTION OF MINORITIES, CONSTRUCTION AND TOWN PLANNING

• Large number of classes (~ 6000)• Large number of classes (~ 6000)
• Very unevenly distributed
• Various text types (heterogeneous training set)
• Multi-label categorisation (both for training and assignment)

• Profile-based category ranking task (Supervised Learning)
• Training: Identification of most significant words for each classTraining: Identification of most significant words for each class
• Assignment: combination of measures to calculate similarity between profiles and new document

• Result: Long, weighted list of (numerical) subject domain identifiers language-
i d d tindependent
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Assignment Result  (Example)

Title: Legislative resolution embodying Parliament's opinion on the proposal for a Council Regulation 
amending Regulation No 2847/93 establishing a control system applicable to the common 

fisheries policy (COM(95)0256 - C4-0272/95 - 95/ 0146(CNS)) (Consultation procedure) 
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The  ‘JRC-Acquis’  parallel corpus in 22 languages (v. 3)

• Freely available for research purposes on our web site:  

•
http://langtech.jrc.it/JRC-Acquis.html

T t l f   Billi  d• Total of over one Billion words

• Pair-wise alignment for all 231 language pairs! 

M t d t  h  b  E l ifi d ll• Most documents have been Eurovoc-classified manually
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NewsExplorer - Cross-lingual cluster linking

Language-independent features for multilingual document representation

No MT or bilingual dictionaries
CLDS       S1    β S2    S3    δ S4

g

19 languages CLDS   =    α·S1  +  β·S2  +  γ·S3  +  δ·S4

Sim1 (40%): 
Multilingual Eurovoc
subject domainssubject domains

Sim2 (30%):
Geo-locationsGeo-locations

Sim3 (20%): 
Names + variantsNames + variants

Sim4 (10%): 
C t d b  Cognates and numbers 
(without country score)

50NODALIDA-2009, Odense, Denmark, 16 May 2009

Summary and ongoing workSummary and ongoing work
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Summary

• EMM family of applications
• Functionality of NewsExplorer

T h i l d t il   l t d N E l  t• Technical details on selected NewsExplorer components:
• Person and organisation name recognition (NER)

• Name variant mapping• Name variant mapping

• Cross-lingual cluster linking

• Highly multilingual applications simplistic methods

• Each and every component of NewsExplorer could and should be improved!Each and every component of NewsExplorer could and should be improved!
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Ongoing work

• Ongoing activities:
Re implementing ario s tools in Ja a• Re-implementing various tools in Java

• Transfer more NewsExplorer functionality to the other EMM applications
• Blog monitoring• Blog monitoring

• Current research:
• Learning rules of machine transliteration of names
• Sentiment analysis
• Multilingual multi-document summarisation


