Extending an IE Tool Set to Central and Eastern European Languages

EUROPEAN COMMISSION

o8,

'.\N.:- RATE-GEMERAL
Joint Research Centre

Extending an Information Extraction Tool Set
to Central and Eastern European Languages

‘Information Extraction for Slavonic and other
Central and Eastern European Languages'
Workshop held at RANLP Conference

8 September 2003

Camelia Ignat, Bruno Pouliquen, Anténio Ribeiro & Ralf Steinberger

Joint Research Centre, Ispra, Italy

http://www.jrc.it/langtech

EUROPEAN COMMISSION

o8,

Ag en d a Joint Research Centre

Introduction: aim and focus of our work
(Character sets: representation and recognition)
Recognition of date expressions

Place name recognition and visualisation
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IpS RO COMBaoH
__f._Q Introduction Joint Research Centre

Aim of our work: multi-component system for
Gathering of Documents
Text Analysis
Visualisation of Contents

Focus:
Multilingual applications
Cross-lingual applications

Small team, many languages

use linguistics-poor approaches / statistics

-1' . S EUROPEAN COMMISSION
__,_Z.)._Q Ch aracter Sets Joint Research Centre

Most languages can be represented with various character sets
(ASCII, 1SO-8859-1, UTF-8, UCS-2, ...)

1ISO-8859-1 most Western European languages

ISO-8859-2 Central and Eastern European Languages

ISO-8859-5 Cyrillic UTF-8
ISO-8859-7 Greek

Recognise character set used in document and convert to UTF-8
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1S .. o
:,}3,_9 Character Set Recognition Joint Research Centre
UTF-8 representation of letter U 195 + 188
ISO-8859-1 (Latin-1): A Ya
ISO-8859-2 (Latin-2): A %
ISO-8859-5 (Cyrillic): y M
r (6]

ISO-8859-7 (Greek):

We use Ted Dunning's (1994) Markov Model for character set
and language recognition (based on bigram and trigram distributions)

Convert text to UTF-8 encoding

EUROPEAN COMMISSION

:’}é@} Difficulties with Character Encoding Joint Research Centre

SESNTEZ

Various software and programming languages have different inherent encoding:

Oracle 8i = UTF-8 compatible
JAVA uses UCS-2
Perl only deals with UTF-8 since version 5.8 (many difficulties)

Conversion is needed when they 'talk’ to each other.

Is the world ready for UTF-8 ??77?
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3 S EUROPEAN COMMISSION

DEECTOR,

Recognition of Dates Joint Research Centre

Task:
Recognise dates in various formats in running text
Represent in normalised form: DDMMYYYY
Store normalised form + onset + length in database

Advantage:
Highlight in text for easier retrieval
Possibility to search for documents mentioning a date within a date range

117S W EUROPEAN COMMISSION
1px  Example for Date and Place Recognition e Cackry
= Romanian text
Armistitiu

In fiecare an, la 11 noiembrie, in Franta si in Marea Britanie se celebreaza
Armistitiul prin care s-a pus capat primului razboi mondial. In Eranta este chiar
zi oficiala de sarbatoare, jour férié, nu se lucreaza; in Marea Britanie,
comemorarea are loc in cea mai apropiata duminica de data de 11 (se si cheama
Remembrance Sunday, Duminica Aducerii-aminte, s-a tinut alaltaieri).

Nu se sarbatoreste nimic insa in Germania, ceea ce pina la un punct este
explicabil. Armistitiul, care a fost semnat la 11 noiembrie 1918 intr-un vagon-
restaurant prefacut cu acel prilej in sala de reuniune, a parafat capitularea
Germaniei. Acel vagon, aflat pe o linie secundara a garii satului Rethondes, in
padurea linga orasul Compiégne, avea sa fie simbolic folosit si in 1940, de
aceasta data pentru semnarea armistitiului care consfintea infringerea Frantel in
fata Germaniei lui Hitler.

EC - Joint Research Centre - IPSC --- Ignat/Pouliquen/Ribeiro/Steinberger




Extending an IE Tool Set to Central and Eastern European Languages

ipx

Current Coverage of
Date Formats Recognised

EUROPEAN COMMISSION
Ol E:_Sl'[ GEMNERAL
Joint Research Centre

Type

Description

Dates recognised, ¢.g.

Dates not recognised, .2.

Complete
absolute dates

Numerical;

Contaming month name (full
or abbreviated)

3-04-03 or 21.2.1983 or
1997/04/01

1999, the Znd of May

the sixth of March in the year
nineteen eighty four

1.2.15
7 May 2003 m the period
expression 7-& May 2003

Incomplete
absolute dates

Contaming month name (full
or abbreviated)

third February
Jan, 2003

mecomplete numerical dates:
1990 the 1970s;

two thousand and two
sunple month name: in May

Relative dates

Relative to a reference day;
Relative month names;
Month name + relative year

yesterday, today, tomarrow
next June, last September,
February last year

[ast month; next Stonmer;
Labowr Day; on Tuesday;
i# the third quarter;

February three years ago

ipx

Modular Program

Language-independent PERL code
+ one language-specific parameter file per language

Containing lists of:

Names of days
Names of months
Year numbers

Relative date expressions (e.g. tomorrow)
Pre- and post-modifiers (e.g. last, next, this June)

EUROPEAN COMMISSION
Ol E:_Sl'[ GEMNERAL
Joint Research Centre

plus, where appropriate:

abbreviations;

Words allowed as part of date expression
3 of June
trois juillet de I'année 2003

Current language coverage:
English, French, German, Spanish, Italian, Portuguese, Romanian

with and without diacritics
inflections (e.g. case)
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EUROPEAN COMMISSION

L Recognition Procedure (1) Joint Research Centre

Detect complete dates in numerical form, using a PERL regular expression

e.g. 31.5.2003, 13/02/03

Identify full or abbreviated month names, then search their context

e.g. trois juillet de I'année 2003
last july
ipS . EUROPEAN comMSIoN
P Recognition Procedure (2) Joint esearch Centre

Identify relative time expressions and resolve using document reference date

e.g. Reference date = 8 September 2003
last December =» 00 12 2002

Disambiguation: US format MDY vs. European format DMY
Check number ranges:
12/31/03 -> 31122003
01/02/03 > 777
Check further dates in text to detect text standard
Default is set to DMY
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Evaluation (English)

510 KB of text; 87000 words;

marked up with MUC codes

70% are incomplete dates that we do not cover
613 of the types we cover.

Precision Recall
Relative dates: 86% 67%
Complete dates: 100% 100%
Incomplete dates: 98% 98%
Error analysis

this may sound - 00 05 0000

late January / mid-August

7 — 8 June - 0806 0000

EUROPEAN COMMISSION
DRECTORATE-GE

< MERAL
Joint Research Centre
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Evaluation (Romanian)

582 news articles (Newspaper Evenimentul zilei)
1.6 MB of text

1031 date expressions

Precision

EUROPEAN COMMISSION
DRECTORATI

Ce ::- E-GEMNERAL
Joint Research Centre

Recall

97.7%

Error analysis

mai intli  (mai: again/more) > 01 050000 (= En: firstly)
cei doi mai incercasera - 02 050000
intre 12 si 26 iunie - 26 06 0000

(= En: both already tried)
(= En: between 12 and 26 June)

98%
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1S o
PL Place Name Recognition and Visualisation Joint Research Centre
by~ i
Armistitiu

In fiecare an, la 11 noiembrie, in Franta si in Marea Britanie se celebreaza
Amistitiul prin care s-a pus capat primului razboi mondial. In Franta este chiar
zi oficiala de sarbatoare, jour férié, nu se lucreaza; in Marea Britanie
comemorarea are loc in cea mai apropiata duminica de data de 11 (se si cheama
Remembrance Sunday, Duminica Aducerii-aminte, s-a tinut alaltaieri).

Task: Nu se sarbatoreste nimic insa in Germania, ceea ce pina la un punct este
e explicabil. Armistitiul, care a fost semnat la 11 noiembrie 1918 intr-un vagon-
restaurant prefacut cu acel prilej in sala de reuniune, a parafat capitularea
Germaniei. Acel vagon, aflat pe o linie secundara a garii satului Rethondes, in

In p Ut' padurea linga orasul Compiégne. avea sa fie simbolic folosit si in 1940, de
q aceasta data pentru semnarea armistitiului care consfintea infringerea Frantei in
1 text or a collection of documents. futa Germanel ui Hiter

S geographical references found in 10 words, Ratio = 50%

Output: BG: 3 (60%): sofiya, rila, bulgaria

IT: 2 (40%): ispra, italy

- onset and length of geographical expression  Ti.i.'s

- list of place names per text
- countries they belong to
- % with which each country is mentioned

- size class information
(1=capital; 2 = major city; ... 6 = village)
- geographical co-ordinates for each place na

- visualisation of all place names in a map

I vt i e B P B il

EUROPEAN COMMISSION

«i/pSC Example: Visualisation of Place Names -Sﬁfﬁf‘ﬁé‘é‘a‘hncem
S Recognised in RANLP Web Site Text

i S B

Visualisation
using JRC's
Digital Map Atlas

(http://dma.jrc.it).
ISFEREA project.

ﬂ{'

AWORKSHOR on Inform ation
- e T
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EUROPEAN COMMISSION

DRECTOR

-1?750 Need for Gazetteers Joint Research Centre

Unlike for people and companies, there are few reliable textual clues.
Lists of place names are required.

For a list of freely avalable resources, see Gey (2000)

We use: Global Discovery commercial geographic database
Containing approx. 500 000 place names world-wide (we use only 85 000)
In local language and in English
Plus size information (classes 1 to 6)
Plus co-ordinates

We added
country ISO codes
Currency names
Adjectives referring to countries and their people

EUROPEAN COMMISSION

1?)50 Challenges Join Research Centre
Simple recognition via database lookup, but:

Multiple place names have the same name:
14 places called 'Paris'
13 places called 'Roma’

Place names have homographs with other words or with other types of names

'‘And’ (Iran)

'Split' (Croatia)

'Annan’ (UK)
Local variations of place names: Venezia - Venice/Venedig/ Venise/ ..
Character encoding: BeveTia
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® Except if the size class is similar and there are
other references to the same country:

"Birmingham in the United States" > US

EUROPEAN COMMISSION
i % Recognition Procedure (1) Joint Research Centre
1) Database lookup of all (uppercase) words in the text.
2) 1%'word of multi-word place name? -> look for the
rest.
Stara +
Stara Zagora (Bulgaria)
Stara Lubovna (Slovakia)
Stara Reka (Bulgaria)
Stara Tura (Slovakia)
Stara Wrona (Poland)
3) Geo stop word list for homographs with common words
('And', 'Split', 'Chirac’, 'Estaing’, 'Harden’, ...)
H EUROPEAN COMMISSION
C Recognition Procedure (2) Joint Research Centre
namE
4) Disambiguation of place name I=
homographs: 'Paris', 'Roma’ (I1t/Ro), ... B
Roma
® Using size information Rema |
Roma (IT) =1 (Roma.
Roma (RO) =4 (Roma.
(Roma.
Roma
(Roma.
(Roma.
(Roma.

® Other possibilities:

® source country of document

© Analysis at sentence level

©® Use administrative units at various levels
® Use geographic distance
°
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DRECTORAT

Evaluation Joint Research Centre

3 S EUROPEAN COMMISSION

80 English texts (730 KB), containing 853 references
Precision: 96.8%
Recall: 96.5%

Error Analysis
Recall:

Missing regions in database (Montenegro)
Missing names of peoples (Timorese, Bosnian)
[Missing names of mountains, rivers, islands, stretches of sea (Adriatic)]

Precision:

Homographs with people's names, e.g. (Cox, Nigerian General Abacha)
Malta: city in Portugal

EUROPEAN COMMISSION

/’PSC Limitations (now partially overcome) | -

Context not used for disambiguation: President Chirac

Local variants of place names missing KNAB database:

Only Roman alphabet Institute of the Estonian Language

KNAB contains historic, geographic and
alphabetic variations of place names
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1S ik
__12_9 Experiments with New EU Languages Joint Research Centre

Bulgarian: Unenosere ma Erponeticra napnamenT ce meiupar upes Npaxo IHacyEaHe 10 IPONopUKOHATHATS CHOTEMA Ha
PETHOHATHA 0CHOBS, KaTo Hamprmep 5 Hramea(ltaly], Besmxo8purams|United Kingdon] u Berr wa[Fingdom of Belgium], Ha
HAlMOHAHA OCHOBS, KaTo BrE PpawunalFrance], Hemawna[Ppain], ArcrpualRepublic of Austia], Janwa[Denmark],
JIroxcenl ypr[Luxe mbourg] M ApyTe, ML IpH crieceHa cucTenma (Leporanmal Germany]).

Czech: Poslanci Evropského parlamentu jsou volend na zakladé vEeobecného pimého volebniho priva podle zdsad pomémsho
zagtoupend a to bud na zdklad® regiondlndm, jako napfikdad v Dali[Ttaly]i, Spojeném ordlovsivi [ U] a Belgdi[Kingdom of
Eelgium], nebo nérodnim, jako ve Franeii[France], Spanéls[3painlky, Rakeusku[Fepublic of Austria), Dénsku [Denmark],
Lucembursku[Luzembourg] a dalfich zemich, nebo na zdklad® smifeného systému (Né mecke[ 5 ermarny]).

Estonian: Euroopa Parlamendi lifkmed valitakse otseste ja dldiste valimiste teel, kasutades proportsionaalse esindatise siisteemi,
kas siis regionaalsel alusel, nagu niiteks Itaalia[Ttaly]s, Uhendkuningrii[l[Tnited Kingdom]gis ja Belgias[Kingdom of Belgium],
voi ileriigiliselt, nagu see on Prantsusmaal, Hispaanias[3pain], Awstrias[Fepublic of Austria], Taamis[Denmark],
Luksemburgis[Luxembourg)] jateistes rikides, vii siis kombineeritud ststeemi pihyjal (Saksamaa[Cermany]).

Slovene: Foslance Evropskega parlamenta volijo prebivalei defav #landc na osnovi splodne in neposredne volilne pravice po
proporcionalnem sistemu zastopanosti, bodisi na regionalni osnovi, kot npr. v alififltaly], ¥ elika Britanija[lnited Kingdom] in
Belgiji[[ingdom of Belgium], bodisi na nacionalm osnovi, kot npr. v FraneijilF rance], Spamij[Bpain]i, Avstriji[Fepublic of
Austria], Danski[Dentmark], Luksembur gu in doagie, ali pa po mefanem sistemu (NemeijalGermany]).

Polish: Deputowani do Parlamentu Europejskiego sq wybierani w powszechnych wyborach bezposrednich zgodrie z systemem
proporcjonalne] reprezentacii albo na podstawie regionalne], jak na prevktad we Wioszech[faly [, Wielkiej Bryfanm [ UEJi oraz
Belgii[Fingdom of Belgiim], albo krajowei, tak jak we Francji[France], Hiszpanii[Spain], Awstrii[Republic of Austria),
Danii[Denmark], Luksembrergu i innyreh krajach, lub wedhag systemu misszanego [Hienwx[Germany]).I

EUROPEAN COMMISSION
DRECTORATE-GEMERAL
Joint Research Centre
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SC Prestige Tanker Accident:
== Change of Country Involvement over Time
in News Reports

JRC Collaborative Effort:

Language Technology
ISFEREA-DMA
WT-EMM

November Mid-November December
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