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’_\8\8 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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’_\8\8 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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Word forms: aller, va, iriez, aille, allait, allates, allant, allées, ...

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

Multi-word expressions: colour liquid crystal display vs.
Fllssigkristallfarbbildschirm

Svyntactic ambiguity: Time],, flies, [like an arrow],,,.
Time flies],, like, [an arrow].,,.

Only some information Iis 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 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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Cross-language Document Retrieval

agent which retrieves documents in a variety of languages
which match query words (v, -)

Information Extraction (document profile)
language recognition, free indexing terms, geographical
references, document similarity (v)

Eurovoc multilingual indexing terms, names, products,

summary, subject domains, ... (-)

Information Visualisation

document profile (v, -)

document maps (v)

geographical representation (v)

representation of extracted information in tables (-)
show trends (-)
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Text

See page 1 of
Audit_ISIS LE 990610 part2.doc
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See page 2 of
Audit_ISIS LE 990610 part2.doc
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|2 Biarom Anasysis of TerrLangs bt Microsott intsrnet Exslorer ol
Pie Ear Wew Lo Fawoites Help

[l: Komigsio esittdd yvhteeavedon petoztentorjuntaa Hoskeviata toimiztaan vhieiszin taloudellisten etujen =2uojaamiszta

kisittelevassa vuosikertomuksessa . Eurooppalaizet veronmaksajat vaativat julkisten varojen moibteesetonta kaytbtoa
Ja pe:n::-ksi lta “unjaavaﬂ politiikkaa |°
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[3: [1ves iR E ne : 1 pe givnings i 2 : ! 1 e ; &
z horisontal forordning§fllog en om on strafferetlig beskyttaolse
a7 teiiesakavats inanser [lconventionl¥

[2: Auf operationneller Ebene zeigen die auf Initiative der Kommizsion in Zuzammenarbeit mit den nationalen Behorden
durchgefiihrten Ermittlungen immer deutlicher , dall die RKommiasion auch in der Arbeit vor Ort ihren Zusatznutzen

bel der Betrugsbekampfung sinbringen kann |

[5t Daarom is =1] van mening dat deze mogelijkheden bij gelegenheid wan de Intergouvernsmentele Conferentie ( 1IGC)
moeten worden uitgebredd . Z1] hesft dan ook de nodlge iniciatieven genomen om dese Kwestle op de agenda van

de IGE, die in maart 19596 beging , e dposn plaabtsen |

T & launching of i depbh inguiries in cooperation wikh
stence of networks
often c aloperating with highly 1
[7: -m initiale de ce réglement relatlf & la protection des intéréts rinanciers, présentée par

la Commi=sion en ;ll,i'l',ln?i 1994, prevoyalb , au dela des mécanizmes de =anction adminiztrative COmmUnAautalre |
dez régles générales pour les mesures et les contrdles communautaires |

Eiiencheé sostanziali progressi siano stati compiuti sul piano legislativoll | caperienza ha dimostratof
, che gli struwenti giuridici offerti dal Trattato sono insufficienti tenuto conto

ortante hacia una mayor

Vista @ Cormular ugvas propostas destindas o Golnatar [ETTITITN do antige regulanents
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Records for level
SETTLEMENTS
[Counts]

1-2
- 3-8
e 9-17
e 18-38
® 39-82

Records for level
COUNTRIES
[Counts]

]0-20
. ]20-100
7] 100 - 290

I 290 - 1200
| |NoData

" |NONEU

500 Kilometers
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Records for level
REGIONS 1
[Counts]
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o 7-19
B 20-55
I 56 - 105
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500 Kilometers
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KEYWORD KEYNESS KEYWORD KEYNESS

TUI
Commission
Karlsruhe
seizure

ON|

plutonium
suitcase

German
material
Munich
Breyer
airport

65.31
62.27
57.55
55.84
42.21
39.78
38.44
29.49
28.51
23.60
22.52
17.80

PSE
Schulz
Euratom
Joint
Germany
authority
directorate
answer
guestion
safeguards
sensational
alert

17.06
16.46
15.99
14.11
12.83
11.79
11.78
11.58
11.56
11.05
11.04
10.98
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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)

- 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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Link documents written in different languages by:

representing document contents in a language-neutral way

l.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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wor d#3

agricultural _policy_h---\

consuner _novenent _h

i nvestnent _aid_h

1
2
1
3
1
4
1
7
1
2
1
3
1

consuner
consuner
consuner
consuner
processi ng
consuner
nmoni tori ng
bovi ne*
scrapi e
scientific
scientific
scrapi e
scrapi e

restoration

| abel I'i ng

| abel I'i ng
spongi form
encephal opat hy
encephal opat hy*
ban

bse*

i nf ect

scrapi e

bovi ne
scientific
encephal opat hy

encephal opathy ...
spongi form

t ranspar ency
encephal opathy ...
spongi form

bovi ne*

bovi ne

consuner *
scientific
veterinary
veterinary

I nf ect

I nf ect

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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See page 3 of
Audit_ISIS LE 990610 part2.doc
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See page 4 of
Audit_ISIS LE 990610 part2.doc
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Informatics unty:l Safety

NewsMaps

as an example for a more attractive presentation to the user
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Fixed parameters: product type: tobacco; indexing term: fraud

® show the trend for countries mentioned in these documents
over time

-

<

\

12000 1112000 112000 IV/2000

= Country A = Country B Country C Country D == Other
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/\8\8 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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’_\8\8 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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Pause for laughter
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