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Agenda

•What is Language Technology (LT)?

•Difficulties in dealing with language automatically

•How can LT support the fight against fraud?

•Goals of the LT activities of the
   Anti-fraud Information Management sector

•Extraction of information from texts: keywords, geographical
   references, document and word similarity, ...

•Visualisation of the extraction results: document profile,
   document map, map of geographical references
   mentioned in texts, ...
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What is Language Technology?

•Computational Linguistics (CL) is a field in the cross section
between computers and natural language. It draws its main
knowledge from linguistics, computer science and statistics.

•Natural Language Processing (NLP),
Language Engineering (LE),
Language Technology (LT)
are similar terms referring to the application areas of CL.

•Application areas: Machine Translation (MT), Spell checking
and grammar checking, Speech Recognition, Information
Retrieval (IR), Summarisation, Document Classification,
(Personalised) Information Filtering (PIF), Keyword Extraction,
Language Recognition, Computer-Assisted Language Learning
(CALL), ...
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Some Difficulties of Dealing
with Language Automatically

•Word forms: aller, va, iriez, aille, allait, allâtes, allant, allées, ...

•Word sense ambiguity: bar (metal rod, stripe, drinking place,
bar of lawyers, ...) à  translational ambiguity

•Multi-word expressions:    colour liquid crystal display    vs.  
    Flüssigkristallfarbbildschirm

•Syntactic ambiguity:     [Time]SU  fliesV  [like an arrow]ADV.
     [Time flies]SU  likeV  [an arrow]OBJ.

•Only some information is contained in language:

  The man saw the elephant with the telescope. (tool to see)
The elephant saw the man with the telescope. (attribute of man)
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Language  Technology
for Anti-fraud

Language Technology can help anti-fraud agencies

•to get quick access to information ‘hidden’ in large amounts of
texts, written in a variety of languages.

•to keep abreast of developments
by monitoring the web or intranets continuously,
by pointing out that some new relevant information is available
by producing summarising reports automatically.

•Important for EC: multilinguality!
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Goals

•Cross-language Document Retrieval
•agent which retrieves documents in a variety of languages

which match query words (ü, –)

•Information Extraction (document profile)
•language recognition, free indexing terms, geographical

references, document similarity (ü)
•Eurovoc multilingual indexing terms, names, products,

summary, subject domains, …  (–)

•Information Visualisation
•document profile (ü, –)
•document maps (ü)
•geographical representation (ü)
•representation of extracted information in tables (–)
•show trends (–)
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Sample Document

Text

See page 1 of
Audit_ISIS_LE_990610_part2.doc
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Document Profile

See page 2 of
Audit_ISIS_LE_990610_part2.doc
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Language Recognition
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Visualisation of Geographical References
in Text (Cities and Countries)
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Visualisation of Geographical References
in Text (Regions)
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Automatic Keyword Extraction

KEYWORD          KEYNESS

TUI                65.31
Commission          62.27
Karlsruhe           57.55
seizure             55.84
OJ                  42.21
plutonium           39.78
suitcase            38.44
German              29.49
material            28.51
Munich              23.60
Breyer              22.52
airport             17.80

KEYWORD          KEYNESS

PSE                 17.06
Schulz              16.46
Euratom             15.99
Joint               14.11
Germany             12.83
authority        11.79
directorate         11.78
answer              11.58
question         11.56
safeguards          11.05
sensational         11.04
alert             10.98
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Controlled  Vocabulary
Multilingual  Indexing

•Problem of the presented method:
•no compounds (e.g. ‘power plant’)
•monolinguality
•inconsistency (‘bread’ vs. ‘toast’ vs. ‘bakery products’),

•Human indexers often use ‘controlled vocabulary’ such as Eurovoc
(The EP’s Eurovoc thesaurus exists in 11 languages)

à  We intend to assign such keywords automatically by training our
system on manually indexed documents.
First experiments have yielded positive results.

•Advantage: consistency + multilingual indexing
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Achieving Multilinguality of the System

Link documents written in different languages by:

•representing document contents in a language-neutral way

•i.e. linking them to the same multilingual classifications, e.g.

•Eurovoc thesaurus

•TARIC product nomenclature (Customs Tariff Code)

•Lenoch subject codes

•…
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Document  Clustering

document name           node+attraction  node#  docs word#1     word#2          word#3         ...

agricultural_policy_h···\                    7    1  consumer   restoration     encephalopathy ...
                        53·\               333    2  consumer   labelling       spongiform     ...
consumer_movement_h·····/  |                69    1  consumer   labelling       transparency   ...
                           43·\            379    3  consumer   spongiform      encephalopathy ...
investment_aid_h···········/  |            166    1  processing encephalopathy  spongiform     ...
                              29-\         449    4  consumer   encephalopathy* bovine*        ...
community_control_h···········/  |          43    1  monitoring ban             bovine         ...
                                 22----\   471    7  bovine*    bse*            consumer*      ...
goat_h··················\        |     |   143    1  scrapie    infect          scientific     ...
                        62·\     |     |   304    2  scientific scrapie         veterinary     ...
press_h·················/  |     |     |   196    1  scientific bovine          veterinary     ...
                           42····/     |   387    3  scrapie    scientific      infect         ...
cosmetic_product_h·········/           ¦    74    1  scrapie    encephalopathy  infect         ...

Small sample cluster of seven documents and the first three of a ranked list of indexing words for each document.

The system also calculates the most representative indexing words for each document cluster.
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Word  Clustering

See page 3 of
Audit_ISIS_LE_990610_part2.doc
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Document Maps - 1

See page 4 of
Audit_ISIS_LE_990610_part2.doc
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Document Maps - 2

NewsMaps

as an example for a more attractive presentation to the user
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Monitoring Trends

Fixed parameters: product type: tobacco; indexing term: fraud
→  show the trend for countries mentioned in these documents

over time
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Summary - Goal and Purpose

Our goal:
•multilingual retrieval of potentially relevant documents from

the internet, the intranet and extranets
•extraction of different information aspects from these

documents; language-neutral representation where possible
•visualisation of the contents of individual documents and of

document collections
Purpose:

•give cross-language access to information ‘hidden’ in large
amounts of multilingual text

•provide automatic monitoring facility
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Achievements to date

What we have achieved so far:
•development and purchase of several standalone tools
•applied to a small number of languages
•analysis of fraud-related data for OLAF

What remains to do:
•develop and purchase further tools
•apply them to many more languages
•integrate them with each other
•prepare applications for customers
•continue thinking about how LT can serve our partners
•plan and execute projects with our partners in anti-fraud to

serve their real-world needs
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Break

Pause  for  laughter


