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Agenda

lIntroduction: Who we are and what we do
lJoint Research Centre
lLanguage Technology in IPSC

lDocument retrieval
l Text analysis and information extraction
lVisualisation of textual information

lAssignment of descriptors of the multilingual thesaurus Eurovoc to texts
lMethod; Challenges and difficulties
lApplications:

lCross-lingual indexing
lMultilingual document maps
lCross-lingual document similarity calculation
lSubject-specific summarisation

lPossibilities for collaboration with the JRC

JRC Sites in Europe
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Joint Research Centre (JRC / CCR / GFS)

lDirectorate General (DG) of the European Commission

l> 1500 scientists and technicians, ca. 2500 people

lIspra: ca. 1800 people

lScientific research and scientific services for DGs

lWide range of subjects:
lnuclear safety
lenvironment (alternatives to animal testing, recognition of adulterated wine, 

(non-)biological food, ...
lSecurity of food and chemical products
ldependability of information systems
l ...

lMulti-disciplinary work. We mainly collaborate with Web Technology, 
Machine Learning and Statistics sectors.

The Language Technology Team

Ralf Steinberger

Bruno Pouliquen

António Ribeiro

Camelia Ignat

(Johan Hagman)

(Stefan Scheer)

(Marco Palazzini)

(Giovanni Valerio)

Small team; many languages to deal with 
=> usage of mainly statistical methods

Current team

Past members
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Goal of JRC’s Language Technology work

lRetrieval of potentially relevant texts (e.g. from the internet) in a variety 
of languages, using agent technology: [OSILIA project (2000), IDoRA for OLAF 
(2002/03), Breaking News – Detection and Visualisation (2003)]

lText analysis and extraction of a variety of information aspects from texts; when 
possible: language-independent representation of the contents

l key words (monolingual free indexing terms and cross-lingual Eurovoc descriptors)
l language of texts
l references to geographical places (and to dates)
l (references to people, to products, etc.)
l summary
l Calculation of the similarity of texts; find related documents, even across languages
l clustering and classification of documents

lVisualisation of the contents
l of individual documents in document profiles
l of whole text collections in document maps
l of extracted geographical information in maps

l Including automatic 
l cleaning of the retrieved web pages
l filtering
l duplicate identification
l relevance ranking
l classification
l keyword assignment

l Interface for browsing, searching, 
visualising the resulting collection

lEvaluation against manual newspaper 
clipping service was successful.

Retrieval of Online Newspaper Articles
OSILIA: http://www.jrc.it/langtech/osilia.html (year 2000)

lAutomatic, daily search of ca. 350 online newspapers and other news sites
(about 200 for En, Fr and De alone) on various subject areas, e.g. ‘internet abuse’

lCollaboration with JRC's Web Technology Sector (http://wt.jrc.it)
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Web-Site independent 'Cleaning' 
of Web Pages

(Near-) Duplicate Identification

"Philip Morris stubs out earnings forecast" "Philip Morris abandons 2003 forecast"
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Relevance-Ranking of Retrieved Documents

Sample Text: Plutonium Smuggling
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Structured Multilingual Display 
of Monolingual Information

Monolingual Keyword Identification (Indexing)

lStatistical tool identifies statistically salient words of the text (same language as text)
lBy comparing the lemma frequency TF of a document with an 

‘expected’ / average lemma frequency (reference corpus frequency RCF)
lUsing the log-likelihood test (Dunning 1993). Alternatives: chi-square, TF.IDF, ...

Text length:               300 words

Reference corpus length (BNC): 
100 million words
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Visualisation of Geographical References 
in Text (Regions)

Bottum up Document Clustering

Five most similar documents
and their degree of similarity

Hierarchical clustering tree of 10 ‘racism’-related documents, 
and their keywords

‘RACISM’

Document similarity based on 
automatically assigned keywords
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Agenda

lIntroduction: Who we are and what we do
lJoint Research Centre
lLanguage Technology in IPSC

lDocument retrieval
l Text analysis and information extraction
lVisualisation of textual information

lAssignment of descriptors of the multilingual thesaurus Eurovoc to texts
lMethod; Challenges and difficulties
lApplications:

lCross-lingual indexing
lMultilingual document maps
lCross-lingual document similarity calculation
lSubject-specific summarisation

lPossibilities for collaboration with the JRC

lDeveloped by the European Parliament (EP) and the EC’s Publications Office 
(OPOCE), together with several national organisations

lControlled vocabulary, wide coverage

lMultilingual (exists in all 11 official EU languages) !

lEurovoc is actively used; there is a real need for automating the process

lWe have access to large amounts of training material (manually indexed texts)

lHierarchically organised into a maximum of 8 levels
l top level:       21  fields
l next level:   127  micro-thesauri
l total:         5933  descriptors (version 3.0)
l 5877  reciprocal relations (BT, NT)
l 2730  reciprocal associations (RT)

Eurovoc  Thesaurus
http://europa.eu.int/celex/eurovoc
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Eurovoc (Top Level and Detail)

04 Politics
08 International Relations
10 European Communities
12 Law
16 Economics
20 Trade
24 Finance
28 Social Questions
32 Education and Competition
36 Science
40 Business and Competition
44 Employment and Working Conditions
48 Transport
52 Environment
56 Agriculture, Forestry and Fisheries
60 Agri-Foodstuffs
64 Production, Technology and Research
66 Energy
68 Industry
72 Geography
76 International Organisations

28 SOCIAL QUESTIONS
2806 family 
2811 migration 
2816 demography and population 
2821 social framework 
2826 social affairs 
2831 culture and religion

arts
cultural policy
culture

acculturation
civilization
cultural difference
cultural identity

RT: protection of minorities (1236)
RT: socio-cultural group (2821)

cultural pluralism
popular culture
regional culture

religion
2836 social protection 
2841 health 
2846 construction and town planning 

Cross-lingual Thesaurus Indexing 

l Indexing, where ‘keywords’ are taken from a 
closed list of thesaurus terms (Eurovoc 
thesaurus descriptors). 

lAll descriptor terms have been translated 
one-to-one into all eleven official EU 
languages. 

lPossibility of displaying descriptor terms in 
different languages.

SpanishSpanish
TextText

Resolución 
sobre los 
residuos

radioactivos

lChallenge: Descriptor terms like 
DEMOGRAPHY AND POPULATION or 
CONSTRUCTION AND TOWN PLANNING
are unlikely to occur verbatim 
even in texts on these issues
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JRC Approach – Overview

lRule-based (linguistic) approach would be:
l (nuclear OR radioactive) AND (accident OR leak)  à NUCLEAR ACCIDENT

lTime-consuming task
lRules have to be written separately for each language

vs.

lJRC's statistical, associative approach (bag-of-words approach)
l Identify many (statistically or semantically) related  words (associates)

(Training phase)

lAssign descriptor if many of its 
associates are present in text. 
(Assignment phase)

The JRC Approach in a Nutshell (1)

EFTA COUNTRIES

council_decision of 22 November 1993 concerning the conclusion of the Agreement in_the_form_of an 
exchange_of_letter between the european_community and the republic_of_austria , the republic_of_finland , 
the republic_of_iceland , the kingdom_of_norway , the kingdom_of_sweden and the swiss_confederation
relate_to the amendment of the Convention of May on the simplification_of_formality in trade_in goods
THE council_of_the_european_union , Have regard_to_the_treaty_establish the european_community , and 
in_particular Article 113 thereof , Have regard_to_the_proposal from the Commission ,
Whereas Article 11 ( 2 ) of the Convention between the european_economic_community and the 
republic_of_austria , the republic_of_finland , the republic_of_iceland , the kingdom_of_norway , the 
kingdom_of_sweden and the swiss_confederation on the simplification_of_formality in trade_in goods ( 1 ) 
empower the joint_committee set_up by that Convention to make recommendation for amendment to the 
Convention ;
Whereas the Convention have be amend to allow_for the accession of new Party ;
Whereas the amendment in_question be set_out in recommendation No 1/93 of the joint_committee ; whereas 
the Agreement in_the_form_of an exchange_of_letter relate_to that recommendation should be approve ,
HAVE decide_as_follow :
Article 1: The Agreement in_the_form_of an exchange_of_letter between the european_community and the 
republic_of_austria , the republic_of_finland , the republic_of_iceland , the kingdom_of_norway , the 
kingdom_of_sweden and the swiss_confederation relate_to the amendment of the Convention of 20 May 1987 
on the simplification_of_formality in trade_in goods be hereby approve on_behalf_of the Community .
The text of the Agreement be_attach_to this Decision .
Article 2: The president_of_the_council be hereby authorize to designate the person empower to sign the 
Agreement in_order_to bind the Community . 
Do at_brussels , 22 November 1993 .

SIMPLIFICATION OF FORMALITIES
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The JRC Approach in a Nutshell (2)

EFTA COUNTRIES

council_decision of 22 November 1993 concerning the conclusion of the Agreement in_the_form_of an 
exchange_of_letter between the european_community and the republic_of_austria , the republic_of_finland , 
the republic_of_iceland , the kingdom_of_norway , the kingdom_of_sweden and the swiss_confederation 
relate_to the amendment of the Convention of May on the simplification_of_formality in trade_in goods 
THE council_of_the_european_union , Have regard_to_the_treaty_establish the european_community , and 
in_particular Article 113 thereof , Have regard_to_the_proposal from the Commission ,
Whereas Article 11 ( 2 ) of the Convention between the european_economic_community and the 
republic_of_austria , the republic_of_finland , the republic_of_iceland , the kingdom_of_norway , the 
kingdom_of_sweden and the swiss_confederation on the simplification_of_formality in trade_in goods ( 1 ) 
empower the joint_committee set_up by that Convention to make recommendation for amendment to the 
Convention ;
Whereas the Convention have be amend to allow_for the accession of new Party ;
Whereas the amendment in_question be set_out in recommendation No 1/93 of the joint_committee ; whereas 
the Agreement in_the_form_of an exchange_of_letter relate_to that recommendation should be approve ,
HAVE decide_as_follow :
Article 1: The Agreement in_the_form_of an exchange_of_letter between the european_community and the 
republic_of_austria , the republic_of_finland , the republic_of_iceland , the kingdom_of_norway , the 
kingdom_of_sweden and the swiss_confederation relate_to the amendment of the Convention of 20 May 1987 
on the simplification_of_formality in trade_in goods be hereby approve on_behalf_of the Community .
The text of the Agreement be_attach_to this Decision .
Article 2: The president_of_the_council be hereby authorize to designate the person empower to sign the 
Agreement in_order_to bind the Community . 
Do at_brussels , 22 November 1993 .

SIMPLIFICATION OF FORMALITIES

Training: Text Normalisation

lLinguistic pre-processing = normalisation of the text

lLemmatisation (base-form reduction of words) and lower-casing: 
Transporting à transport

lMark-up of multi-word expressions
'plant' à 'green_plant'  vs.  'power_plant'

lStop word lists to avoid words that are not content-bearing
general: are, they, having, in_spite_of, interesting, 
domain-specific: question, answer, commission, article
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Training:  Produce Associate Lists

ljoin these lists of statistically salient words and take the most frequently 
occurring words as associates. E.g. descriptor  RADIOACTIVE MATERIALS

radioactive
ukraine
resolution
plutonium
deuterium
parliament
nuclear
blottnitz
...

plutonium
deuterium
assembly
nuclear
schmidt
radioactive
korea
iaea
...

Illegal_traffic
chernobyl
radioactive
ukrainian
plutonium
lithium
dangerous
mox
...

radioactive (3)
plutonium (3)
nuclear (2)
deuterium (2)
Illegal_traffic (1)
chernobyl (1)
...

+ + =

lUsing a large collection of manually indexed documents (training corpus)

lFor each descriptor D1, take all documents indexed with D1

lidentify the statistically salient words in each of these texts

lNormalise the weight according to a number of different criteria, e.g.
apply TF.IDF formula to down-weight those lemmas 
that are associates to many descriptors.

è Result of Training: Weighed associate lists for all descriptors

Associate List:   RADIOACTIVE MATERIALS
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Associate List:   FISHERY MANAGEMENT

fishery-related

management-related

Associate List:   MAURITANIA

fishery-related

sea-related
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Assignment Phase

lPre-process new document    
(lemmatise, multi-word mark-up)

lProduce lemma frequency list
(excluding stop words)

...
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statistical formulae
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Cosine uses TF.IDF; computes the angle of two 
multi-dimensional vectors (of the document (t) 
and of the descriptor associate list)

Term Frequency, Inverse Document Frequency
Considers occurrence frequency of lemma (l) 
in meta-text (TFl,t) and number of descriptors 
(d) for which the lemma is an associate (DFl)

Okapi considers occurrence frequency of 
lemma as an associate (DFl); the number of 
associates in the associate list (size, |d|); 
the average size of descriptor associate lists 
(M); the total number of descriptors used (N)

‘622’ mixed formula, uses all of the above 

‘SumTF.IDF’ adds product of TF.IDF values of 
associates and text lemmas
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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) 

Evaluation of the Assignment

lSeparate training and test sets
lTrain on training document set
lAssign to test document set (ca. 600 documents)

lCompare automatic assignment with previous manual assignment
lFor each rank, calculate 

lPrecision (correct assignments divided by all assignment up to this rank)
lRecall (correct assignments up to this rank divided by no. of man. assigned descr.)
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Difficulty of evaluation

lBTs, NTs and RTs have to be considered.

lNumber of manually assigned descriptors is small (average 5.6 per text)

lMany other descriptors are also correct.

l(Human) indexing specialists differ in their descriptor assignment 
(20-80% overlap).

è Additional evaluation of automatically assigned descriptors 
by human indexer ('manual evaluation'). This provides information:
l regarding appropriateness of descriptors assigned automatically, but not

manually
lon assignment overlap between two human indexers

Manual Evaluation of the Assignment
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Manual Evaluation – Overview

l162 documents evaluated.

lSecond evaluator reviewed previous manual assignment blindly.

lTask:
levaluate top ten automatic suggestions (rank 10) and
ladd missing descriptors where necessary
lDistinguish Good, Bad, BT/NT, ?, S.

lAverages:
l7.5 correct descriptors per text
l+ 0.65 descriptors (BT or NT)
lTotal: 8.15 (incl. BT and NT)

lEvaluation of previous manual assignment:

l74% judged as 'Good'

l4% judged as 'BT' or 'NT'

lTotal: 78% agreement = benchmark for automatic assignment

Manual Evaluation - Results

lCorrect descriptors compared to benchmark of manual assignment 
(78%  G + BT + NT):

67 / 78 = 86%

lOpen questions:
lWhat about the 33% incorrect ones (B + S + ?)
lWhere to find the 37% missing descriptors?
l How many descriptors to present?
l How to avoid BT-NT co-occurrence?
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Languages Currently Covered

lSystem is currently optimised for English and Spanish

lSystem is trained for another eight languages without pre-processing: 
De, It, Pt, Nl, Da, Sv, Fi; Fr with using stop words only
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En Es Da De Fi* Fr It Nl Pt Sv*

Without linguistic pre-processing With pre-processing 
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Cross-lingual Indexing and Document 
Similarity Calculation in a Nutshell

Eurovoc thesaurus descriptors, here displayed in English

EnglishEnglish
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sobre los 
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6621020304

52160104

Results for SC and Translation Spotting
(based on meta-text associates)

l Task: find Spanish translations of 920 English texts
l Search space: Collection of 2995 English and 2995 Spanish documents (total: 5990 texts)
l Average score of all translation pairs: 69%; s.d.: 0.125 
l relatively low ranking of translations due to many similar documents (slight variations of texts) 

so that same-language documents seemed more similar
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Document Map  (Cartia’s ThemeScape)

Subject-specific Summarisation
Aspect: 'Nuclear Accident'

Eurovoc descriptors:

Text title: "Resolution on the 10th 
anniversary of the Chernobyl accident"
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Resolution on the 10th anniversary of the Chernobyl accident
Aspect: 'Ukraine'

Eurovoc descriptors:
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lJoint Research Centre
lLanguage Technology in IPSC

lDocument retrieval
l Text analysis and information extraction
lVisualisation of textual information

lAssignment of descriptors of the multilingual thesaurus Eurovoc to texts
lMethod; Challenges and difficulties
lApplications:

lCross-lingual indexing
lCross-lingual document similarity calculation
lMultilingual document maps
lSubject-specific summarisation

lPossibilities for collaboration with the JRC
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Collaborating with the JRC

lWe are happy to enter a collaboration

lM.Sc. or Ph.D. thesis subjects

lInformal exchange, common experiments

lWe can participate in EU-funded projects

lOccasionally, there are possibilities for post-doc grants

lInternships of a minimum duration of 2 months 
(currently unpaid; soon ca. 700 €. Life is cheap in Ispra)

lSee http://www.jrc.it/langtech for more information


