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@ Introduction: Who we are and what we do
@ Joint Research Centre
@ Language Technology in IPSC
e Document retrieval
e Text analysis and information extraction
e Visualisation of textual information

o Assignment of descriptors of the multilingual thesaurus Eurovoc to texts
©® Method; Challenges and difficulties
@ Applications:
e Cross-lingual indexing
e Multilingual document maps
e Cross-lingual document similarity calculation
e Subject-specific summarisation

o Possibilities for collaboration with the JRC
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TPSC Joint Research Centre (JRC / CCR / GFS)

Scientific research and scientific services for DGs

Wide range of subjects:
nuclear safety

environment (alternatives to animal testing, recognition of adulterated wine,
(non-)biological food, ...

Security of food and chemical products
dependability of information systems

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

' JOINT
EPSG The Language Technology Team | et

EUROPEAN COMMISSION
ey Bt
oy 4 s .

Current team i
Ralf Steinberger

Bruno Pouliquen

Antonio Ribeiro

Camelia Ignat

Past members

(Johan Hagman)

(Stefan Scheer)
(Marco Palazzini)
(Giovanni Valerio)

Small team; many languages to deal with
=> usage of mainly statistical methods
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'T/ SC Goal of JRC’s Language Technology work
r-'.-, =

o Retrieval 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)]

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

® key words (monolingual free indexing terms and cross-lingual Eurovoc descriptors)
® language of texts

°

°

°

® Calculation of the similarity of texts; find related documents, even across languages
°

@ Visualisation of the contents
® of individual documents in document profiles
°
°

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

JOINT
RESEARCH
CENTRE

p EUROPEAN COMMISSION

el o

o Automatic, 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’

@ Collaboration with JRC's Web Technology Sector (http://wt.jrc.it)

MG GRTEGO0SES TF RADID CORSUNICATE | SiOSE ILISE FES oot

WCE
Engared
[FR——— Mia dracehuy, 37 Haarria, 2003, 1515 T

weid Solicitor admits wille fraud M
NG =

e e 1 * -— i-‘

Wales

@ Including automatic
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© duplicate identification
® relevance ranking
o classification
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e e
E-2083/95 by [ ELESL 1 (F55) - Seizure of plutonium at Munich airport
In the summer of 1994 a suitcase containing plutonium ilegally imporied into was seized in

sensational circumstances at Munich airport in the FEderal REpUbic of Germany. |5 The EETEE o
aware of this matter and, if so, m and its services, and other Ewrcpean
agencies, informed of it? Can the BEIEE a1 say whether the in Karlsruhe
was involved, what services it provided for the Berman police, when it i rovided them, when the

plutonium was seized, and when [t was handed over to the DELREETETENETE

2 — Answer given by on behalf of the (10 Jaruary 1996)

The Commission would refer the Honourable Member to its earlier replizs to questions about this
incident (VWritten questions 14891’95[(1]10.] c 213 17.8. 1995] and 154]5!95{{2}{}.] G 230, 4.9.1995] by
E-h Breyernk 3 5 [

accordance 'Mlh 'I‘urmal agaumunts batwa-an the ummmslonm gwammert this

infermation was |mmediately passed by phone to the (ST TET N TR TR ET T T VTl
{TUI} at KEFSAIRE to ensure that preparations were made to receive any material seized. The seizure
was made by the GEfman police, and the TUI was not involved. It activities that night were limited to
receiving the closed suitcase at its premises in Kaflsmibhe. Subsequently, the TU| performed a precise
analysis of the matenal found inside the sutease, to support the investigations camied out by Member
State authorities and to determine as far as possible the source and history of the nuclear material.
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'@JSC Monolingual Keyword Identification (Indexing)

el o

o Statistical tool identifies statistically salient words of the text (same language as text)

® By comparing the lemma frequency TF of a document with an
‘expected’ / average lemma frequency (reference corpus frequency RCF)

@ Using the log-likelihood test (Dunning 1993). Alternatives: chi-square, TF.IDF, ...

Lemma TF RCF Keyness Text length: 300 words
fui 3 5 65.26 Reference corpus length (BNC):
commission 7 11231 59.81 100 million words
karlsruhe 3 22 57.50
seize 4 2342 4217
plutonium 3 437 39,94
suitcase 3 752 36.69
german 4 12738 2869
material 4 18418 25.78
seizure 2 443 24 95
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Visualisation of Geographical References
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TPSC Agenda
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Introduction: Who we are and what we do
Joint Research Centre
Language Technology in IPSC
Document retrieval
Text analysis and information extraction
Visualisation of textual information

Assignment of descriptors of the multilingual thesaurus Eurovoc to texts
Method; Challenges and difficulties
Applications:
Cross-lingual indexing
Multilingual document maps
Cross-lingual document similarity calculation
Subject-specific summarisation

Possibilities for collaboration with the JRC

1S e
Pt Eurovoc Thesaurus
Sl http://europa.eu.int/celex/eurovoc

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

Controlled vocabulary, wide coverage

Multilingual (exists in all 11 official EU languages) !

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

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

Hierarchically organised into a maximum of 8 levels

L
top level: 21 fields N
next level: 127 micro-thesauri _I" 1 F ~Ip .
total: 5933 descriptors (version 3.0) ,l A T
5877 reciprocal relations (BT, NT) b dbes de bu
2730 reciprocal associations (RT) 'IJ'.
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L]
) pS _ e
C Eurovoc (Top Level and Detail) M CENTRE
04 Politics 28 SOCIAL QUESTIONS
08 International Relations 2806 fa.mily‘
10 European Communities 2811 migration
12 Law 2816 demography and population
16 Economics 2821 social framework
20 Trade ggg(li sotl:tial affai[js i
24 Finance artscu ure and religion
28 Social Questions .
. - cultural policy
32 Ed_ucatlon and Competition . —
36 Science » acculturation
40 Business and Competlyon N civilization
44 Employment and Working Conditions cultural difference
48 Transport cultural identity
52 Environment RT: protection of minorities (1236)
56 Agriculture, Forestry and Fisheries RT: socio-cultural group (2821)
60 Agri-Foodstuffs cultural pluralism
64 Production, Technology and Research popular culture
66 Energy regional culture
68 Industry religion _
72 Geography ggi(li iggﬁlrl]protectlon
76 International Organisations 2846 construction and town planning
1S - - 2
P Cross-lingual Thesaurus Indexing R
e gy EUROPEAN COMMISSION
. FUEL RFEPEOCES STHG
Indexing, where ‘keywords’ are taken from a
closed list of thesaurus terms (Eurovoc FADINAD TIVE
thesaurus descriptors). WASTE

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

Possibility of displaying descriptor terms in
different languages.

Challenge: Descriptor terms like
DEMOGRAPHY AND POPULATION or
CONSTRUCTION AND TOWN PLANNING
are unlikely to occur verbatim

even in texts on these issues

DPLUTTOMITR L‘-@

SpaniSh HITCLEAR FTTEL
Text

HUCLEAR SAFETY

TEMAMSPORT OF

Resolucion DANGEROUS FO0DS
sobre los
residuos WASTE DISPOSAL
radioactivos S TURAGE
HUCLEASR
HOH-PEOLIFERATION
RADIOACTIVE
MATERIALS
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EUROPEAN COMMISSION

L]
’T/psc JRC Approach — Overview
ek
o Rule-based (linguistic) approach would be:

® (nuclear OR radioactive) AND (accident OR leak) - NUCLEAR ACCIDENT

© Time-consuming task

® Rules have to be written separately for each language

VS.

0JRC's statistical, associative approach (bag-of-words approach)

© Identify many (statistically or semantically) related words (associates)
(Training phase)

EFTA D OURTRES CHAPLIFI ATION OF FORAALITIES

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

: JOINT
’T/p The JRC Approach in a Nutshell (1) i“gs?ﬁe’séi“
— LTy ]

EFTA COUNTRIES SIMPLIFICATION OF FORMAL|TIES<G====

council_decision of 22 November 1993 concerning the conclusion of the Agreement in_the_form_of an
exchange_of_|etter between th and the republic_of_austria, the republic_of finland ,
the republic_of_iceland , the kingdom_or_norway , the kingdom_of _sweden and the swiss_confederation
relate_to the amendment of th¢ Convention ¢f May on thelsimplification of formalit infrade inlgoods
THE[council_of_the_european_union|, Have regard_to_the_treaty_establish thq european_communitx] , and
in_particular Article 113 theregf . Have regard to_the_proposal from the Commission

Whereas Article 11 ( 2) of th economic_community jand 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 th_up by thaf Convention}to makefrecommendeation 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 ifg recommendationjNo 1/93 of the joint_committee ; whereas
the Agreement in_the_form_of an exchange_of_|etter relate_to tha( recommendati on|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 fiithorizetd designate)the(person)empower to sign the
Agreement in_order_to bind the Community .
Do at_brussels, 22 November 1993 .

EC - Joint Research Centre - IPSC - CSCF --- Ralf Steinberger




Language Technology Activities at the JRC

’_T:PS(: The JRC Approach in a Nutshell (2)

el
Ly 2

EUROPEAN COMMISSION

EFTA COUNTRIES <@m===m SIMPLIFICATION OF FORMALITIES

council_decision of 22 November 1993 concerning the conclysi e in_the form o

aln
exchange of letter between the european_community and the re republic of finland
thd republic _of_iceland th kingdom of _sweden

ngdom_of norway J th swiss_confederation

relate_to the amendment of th¢ Convention ¢f May on the simplification_of_formality in trade_in

THE council_of_the _european_union, Have regard_to_the_treaty_establish the european_community , and

in_particular Article 113 theregf . Have regard to_the_proposal from the Commission ,

Whereas Article 11 ( 2) of thel Convention Hetween the european_economic_community and the

republic of austria Jthe republic of finland , khelrepublic of iceland ) thelkingdom of norway )the

kingdom_of_sweden @nd thg swiss_confederation ])n the simplification_of_formality in trade_in goods ( 1)

empower the joint_committee set_up by thaq Conventi on][o make[recommendati on]for amendment to the

Whereas = ave be amend to allow_for the accession of new Party ;

Whereas the amendment in_question be set_out ifp recommendation|No 1/93 of the joint_committee ; whereas

the Agreement in_the_form_of an exchange_of_|etter relate_to thaf recommendation|should be approve ,

HAVE decide _as follow :

: J n_community and the
republic of austria Jth the
kingdom of sweden dnd the swiss_confederation felate to the amendment of the{Conventior] of 20 May 1987
on the simplification_of_formality in trade_iri 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 .

=

LS ini isati [
P Training: Text Normalisation B R
1""_

!
i

Linguistic pre-processing = normalisation of the text

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

Mark-up of multi-word expressions
‘plant’ > 'green_plant' vs. '‘power_plant'

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

EC - Joint Research Centre - IPSC - CSCF --- Ralf Steinberger
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Language Technology Activities at the JRC

L]
JOINT
. W CENTRE
T Training: Produce Associate Lists i
. EUROPEAN COMMISSION
@ Using a large collection of manually indexed documents (training corpus)
o For each descriptor D,, take all documents indexed with D, S S
eidentify the statistically salient words in each of these texts = 1
@join these lists of statistically salient words and take the most frequently
occurring words as associates. E.g. descriptor RADIOACTIVE MATERIALS
radic_)active pluton?um lllegal_traffic radioactive (3)
ukraine deuterium chernobyl .
resolution assembly radioactive plutonium (3)
plutonium + nuclear + ukrainian — nuclea.r 2
deuterium schmidt plutonium — deuterium (2)
parliament radioactive lithium lllegal_traffic (1)
nuclear korea dangerous chernobyl (1)
blottnitz iaea mox
eNormalise the weight according to a number of different criteria, e.qg.
apply TF.IDF formula to down-weight those lemmas
that are associates to many descriptors.
= Result of Training: Weighed associate lists for all descriptors
2 0 JOINT
1 Associate List: RADIOACTIVE MATERIALS méﬁﬁﬁﬁc“
-..- e e EUROPEAN COMMISSION
_— | Hdeuterium || as.7838791002845|
__— | Biithium || =3.0805724769309|
__—> | Athorium || s2.5s0703225522]
_— \Atritium || =2.0826451843048]
_— Hnuclear_material | 13.?939910083?|
__—> |Bradioactive_material 7.B4970673161556
__— Bplutonium f,72955494 180221
_—> |Bradioactive_substance 6.43422856440347
— Brnuclear | 5.851612117697
_—— |ﬂundine_uta_bluch_wn_blottnitz §.53278869604883
__—» |Bradioactive || 4.89399300382035
_—> |Bruala_ahemn || 4n47n6620360480
__—» [Bradon || 4n3336435560442
_—> |Bmox 3 5654106472221
__— |Buranium | 3.33954480260062]
_— |Billegal_traffic | 3.03072833135354)

EC - Joint Research Centre - IPSC - CSCF --- Ralf Steinberger
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Language Technology Activities at the JRC

I

Bttt i

management-related

Associate List:

fishery-related

L1 LI TN

FISHERY MANAGEMENT

Hfi=heny_resources

Ed. 472154 1HE3ES

Hf:hing &3, 111563204362
B | 45.106426002147
ﬂ:ummm_ﬁsheru:lnlil:v: +4.B741E45971235
Hrhany 44191151 B44TLED
[Brehino_sctliity | 43,277767 1234000
MArty_the_flag 42 EF T 454237
Baquaculture 3027497 1015554
Acorseration 38, FHE045 420621
| A=szel AT 9111387455

Bfzhing_vassal
[1 IO
Hfi=h_stack
Htacs
[Balowable_catch |
Hcatch_guats
Bcantral_systam
Hrich_for
Hnauticai_mile
|ﬂFr:I'mg_r-gh t
HAcantimatre

Hcontral_measur=

37.E343365B844963
36, 6503034704154

34, 5203035072103

34.3B8453595343
33, 2060590 561664
32, BOEAG4 DGE4002
31.17538020TEILY
20 EIBSEVES400LT

29, 541061528168
29,1914 T00EEEREL
28.71E7313160538
20 0627345432075

Boross_tonnaga

2800436 16 T25124+

HAriching_zone

27 .BSTAE3REETIOD

JOINT
RESEARCH
CENTRE

EUROPEAN COMMISSION

P

el o

Associate List:

fishery-related —"

sea-related

VALV AL UL

Bmaritania

=l _repubbc_of_meunkares

Elpke_and_ing_tuna

MAURITANIA

5. BA0L 3300 15222
1, EOZETOLLITAGE
FOTEELEATVET ALY

[+ BT RS 7. 554355848 30455
Elfizhary_sactor #,E2a7TLE29205 160
Blcaphaopod 6, 2351 F42056306 1
Bldatashost £.12292127365038
Bshipowrer 5. ED0336AN5 03005
Beoast 5130047745 15327
(B2 4 SOARFOAIOIZTIZ
Bdispose_ta +. 1082290775023
Brnum 4,047 T TEO05 25
Elrouakchott 3.0TIIESETAER04E|
Eifichirg 3.903340156 1807}
Bfishirg_zone 3,954 THOZAAT
Bmuch_oblige .01 3475206 50D 1|
B:rface_lorgines 3. B9A1 Z0E 1954454
BpesLegic 3,EEE50430535037]
Bocarar 5.5530E056434 658

|-=|-:u:|||c atow_fairn
Bifizheory_agreement
EXtannage

B e

3509393539 11244
5497 TE1298 11967
347804538505 225]
3,3+130820133739

Bi=h

3.3193264 2052038

JOINT
RESEARCH
CENTRE

EUROPEAN COMMISSION

EC - Joint Research Centre - IPSC - CSCF  ---

Ralf Steinberger
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Language Technology Activities at the JRC

TPSC Assignment Phase

Loyt

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

Weal Frog. oo

Coma e [T
—— 5
sArapean_comasmm ity ¥
surhangs_of kemer ¥
gaonls ¥
. x
@ Produce lemma frequency list o~ X 3
. } —
(excluding stop words) . e R  —~—
¥ | nupebBe_of scalasd 3 E
. . . - 1 smplification_sf_famsslity 3 | T
eCalculate similarity : ] 2udaa_ceatufucatia ! s
between lemma == o : o=
frequency listand £ - o ot : =
descriptor associate & ———
lists, using —t e LT
statistical formulae : =
& TFIDF, , TFIDF, & B
cosl NE(d,t) = lidct = - b 1 :
J(éTFIDE,d )(& TFIDF, ) = B
-
ipS . B
Formulae tested for descriptor assignment EUROPEAN COMMISSION

— L]
TFIDF, ,=TF ,.((l0g, =) +1)
l,d ld* 2D|:|

& TFIDF, , TFIDF,,

COSINE(d,t) = L : :
(A TFIDF, ).(Q TFIDF, )

iid It

TFq

Okapi,, = & log(=DF

)
Ihtcd DF|

T|=,d+M
M

sumiTfidf (d,t) = § TFIDF, , TFIDF,,

Il dGt

COSINE | Okapi . SumTfidf

F =061 ! —+0. -
max(COSINE) max(Okapi) max(SumTfidf )

Term Frequency, Inverse Document Frequency

Considers occurrence frequency of lemma (I)
in meta-text (TF,,) and number of descriptors
(d) for which the lemma is an associate (DF))

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

Okapi considers occurrence frequency of
lemma as an associate (DF)); 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)

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

‘622’ mixed formula, uses all of the above

EC - Joint Research Centre - IPSC - CSCF --- Ralf Steinberger
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Language Technology Activities at the JRC

I

Bttt i

Assignment Result (Example)

JOINT

RESEARCH

CENTRE
EUROPEAN COMMISSION

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)

—
Cosine) Eank Eank

asoriptor 1D Desoriptor taxt S THH>2 =) cass Okapl Okapi Fan n-:ln'.-:
|B=5 41040706 000000 FrsHm <omRow 5] | moiknza| o3 1035, 163 i al 1m| o
| B =241 02000 000000 resHita apcuncs [ | onz43se4| 0308 265,018 14 2 1m| =
BAEE4L SN0 DODDDCY 5 e Fan e e .00013023|  0.260 362,910 o 3 1m| m
Y55 4 100 DD TR MANSEEHENT DONE0FOEA| 0370 470,362 & 4 1| 40
IEYC <L o T DD T P AT .O01970E4| 0270 £ 70 062 £ 5 1m| m@m
|H=241 040704000000 FrsHIMG FERAIT [6] ooxwezi| 0261 BTL.677 g f Lm0 Al
Imce Mo B b AT o F | | | |
BIS6HL040 10000000 2T O0LER1S, 0,253 793,082 = 7 B e
IS0 4L IR0 000000 o0 e 2 ] 00152474 0,252 B4, 178 #Z B 75 &0

ol CONEEESATION OF
BS20604+0 0 00000 52 ek AT monz3aEpe| 0251 555,311 e o es| ed
|BEs41050000000000 [rreHeny ez uRcEs 00402863 0,232 10/75.046 7| 10| ea| &D
B5 41D ECD DE0D0 caTaH oF FIm oonziaiod] .21 110a7 667 o 13] z4f e
_H-;&-ul:um:l:l:ml:l:mm_-:w-u-._umr,v .00EE33eR|  a.20% 12058 . 415 23 12 EO) Ed
BS54+ CHH TS 000 00 [FLHIr s LIcErE .O00ET1138| 0181 1= 57.01% 25 13 4n| o
| 15641 050100 0000 00 FraHir6 FLEET oowos4re| 0,178 14m3.383 19 14 42| a0
| IS5 41 01 0000 D00 DCC FrsHiMG THOUSTRY mopss1ass] o.17el 15 39,255 a3 150 40| ea
|B=sa104nz01 000000 ruFaEcLE monvEez| 0478 16 62,240 IR

P

el o

Evaluation of the Assignment

@ Separate training and test sets
@ Train on training document set

® Assign to test document set (ca. 600 documents)

JOINT
RESEARCH
CENTRE

EUROPEAN COMMISSION

© Compare automatic assignment with previous manual assignment
® For each rank, calculate
e Precision (correct assignments divided by all assignment up to this rank)
o Recall (correct assignments up to this rank divided by n°. of man. assigned descr.)

Inyerse spmam cu:lnul Bank Bonk
Dascriptor 1 | Dasoriptor taxt Bum TR | — = | Cosina | 2688 | quon |é|l|:|l‘-'r—:|l-:
| =541 0407050 000 st < owreowa |6 | mnitanz| 02600 1095 163 i im i
[ 1.0z 00000 Donoore=rmn ancunca i | onze3se4| 0,306 25 018 S
ENS-41 0402000 QO TS D1 HERIES .00D190z3|  O.28D 202,910 o = 10| =
.@JIIIIJ oo gy AN GERENT ' .oonzoross| 0.z o 7o 3ez e o | 4o
(BI04 0700000000) i ' .oonieress| ozl 570 96z g =5 im| m
| B=591 040 70400000 FrsHis PeRmIT |6 mnzeszl] 0261 £ 7TL 67T g & 10| A0
54104030100 S EEATE <F .DO0LEIE1E|  0.35F 7/a3.02z = 7 =s| eg
PG +10+0800P0000 - 110 e fa] oontezars| 0,253 Blas.178 2 & 75| en
o] CONSERWATESH OF
B2 06 040 1000 OO0 00y e e .Da0EE4e0a| 0251 955,311 e o oo ed
ﬁu@umum rzHeny rERTURGEE | JN402AGE [ 0,232 1075046 710 e0f &0
BEE+Lo4+0E0ID000 0] arcr oF ras | oaozaod 0.2 1157 667 o 11 =z ea

EC - Joint Research Centre - IPSC - CSCF
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Language Technology Activities at the JRC

JOINT
RESEARCH
CENTRE

EUROPEAN COMMISSION

'@JSC Difficulty of evaluation

Bttt i

0BTs, NTs and RTs have to be considered.
o Number of manually assigned descriptors is small (average 5.6 per text)
© Many other descriptors are also correct.

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

=»Additional evaluation of automatically assigned descriptors
by human indexer (‘manual evaluation’). This provides information:

® regarding appropriateness of descriptors assigned automatically, but not
manually

@ on assignment overlap between two human indexers

. . . “JOINT
’f/p Manual Evaluation of the Assignment R

EUROPEAN COMMISSION

Dsoriptor bost

FMOROCCD

fisheries sachor betwean Hwe Buropaan
Community and the Kingdom of Morocoo
THE EURCPEAN COMMUNLTY, hFarainafbay
refarred b2 as tha "Community”, and THE SE4 FISHIMNG
KINGDOM OF MOROCCO, harainafber
refarred b0 @ ‘Moo, harainafbar
refiarred to s the 'Contracting Parties”,
COMSIDERING the close and privileged
relabicns bebmeen the Community and -
morooco and both Parties’ desire to create PEGLLATIONE |
an affective partnership in the framework COMMR -
| of the Eure-Mediterranean project wikich FISHERIES POLICY |
takes account of the key role played by ————————————

| Merocze In the region; FISHING LICEMCE |4 |
AWARE of the ok plaved by the sea FISHERY
Fiaharies sectar and relabed industries in ||| o scemeT

tha sconomic and seclal devalopmant of -
Moroceo mnd various reglons of the FISHIMG IMDUETRY | 1
Community and taking account of both FISHERY
Partes’ determination o modernize and RESCLIRCES |
rearganize their fishing fleats, sach for it= COMSERVATION OF |} ) I
part; FISH STOCKS
RECALLING that the Community and FISHING COMTREOLS | | ¢
HMoroooco ame signatories to the United EC COUNTRIES e F
Hations Convention on the Law of the Sea e —
and that, In  accordance with that) || FTSHING AFE4 ol Ll ks 'HI
A

Convention, Morocos has established an FISHERIES POLTCY Lol el e el
B S SR | Dot Do (L HE wwil —

EC - Joint Research Centre - IPSC - CSCF --- Ralf Steinberger
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Language Technology Activities at the JRC

- T JOINT
TPSC Manual Evaluation — Overview 2 CERE
EUROPEAN COMMISSION
SEERETEE
©162 documents evaluated.
©® Second evaluator reviewed previous manual assignment blindly.
oTask:
® evaluate top ten automatic suggestions (rank 10) and
© add missing descriptors where necessary —
o Distinguish Good, Bad, BT/NT, ?, S.
® Averages: L=
® 7.5 correct descriptors per text L |
® + 0.65 descriptors (BT or NT) I!I I
® Total: 8.15 (incl. BT and NT)
-]
e Evaluation of previous manual assignment:
® 74% judged as 'Good'
©® 4% judged as 'BT' or 'NT'
© Total: 78% agreement = benchmark for automatic assignment
- JOINT
T SC Manual Evaluation - Results | et
EUROPEAN COMMISSION
— LTy ]
_— Scores for exact Scores includ-
é 2 | descriptor found ing BT and NT
i P R F P R F
1 89 12 22 94 12 22
3 78 31 45 83 31 45
S 69 46 55 75| 46 57
8 60| 62] 61| (67) (63) 65
10 6] 71| 62 62| 72| 66

o Correct descriptors compared to benchmark of manual assignment
(78% G + BT + NT):
67 /78 = 86%

@ Open questions:
©® What about the 33% incorrect ones (B + S + ?)
©® Where to find the 37% missing descriptors?
©® How many descriptors to present?
© How to avoid BT-NT co-occurrence?

EC - Joint Research Centre - IPSC - CSCF - Ralf Steinberger
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Language Technology Activities at the JRC

1 RER JOINT
TPSC Languages Currently Covered SRl e
ﬂ:ﬁ:m EUROPEAN COMMISSION

o System is currently optimised for English and Spanish

@ System is trained for another eight languages without pre-processing:
De, It, Pt, NI, Da, Sv, Fi; Fr with using stop words only

@ Without linguistic pre-processing B With pre-processing

NI Pt Sv

EUROPEAN COMMISSION

JOINT
AP Agenda | et
..'-'.-,. e

@ Introduction: Who we are and what we do
® Joint Research Centre
@ Language Technology in IPSC
e Document retrieval
e Text analysis and information extraction
e Visualisation of textual information

@ Assignment of descriptors of the multilingual thesaurus Eurovoc to texts
® Method; Challenges and difficulties
@ Applications:
e Cross-lingual indexing
e Cross-lingual document similarity calculation
e Multilingual document maps
e Subject-specific summarisation

o Possibilities for collaboration with the JRC

EC - Joint Research Centre - IPSC - CSCF --- Ralf Steinberger
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Language Technology Activities at the JRC

Py

/

Cross-lingual Indexing and Document
Similarity Calculation in a Nutshell

Eurovoc thesaurus descriptors, here displayed in English

English
Text

FUEL FEPEOCESSING ‘ 6621020304 |FU'EI. REFROCESSIHG
RADIOACTIVE IR RADIOAL TIVE
WASTE WASTE

[

NUCL%LRR ‘>< |PLUTDN'ILTM L“g

|1‘TLTI3LEP.R FUJEL

DLUIT OMITRL ‘

HUCLEAF SAFETY
T

|rTUI3LEAR SAFETY |

TEAMSPORT OF
DANGERQTS GO0DS

Resolution
HUCLEAER

0|:1 redio- HOH-PEOLIFEFATION ‘
active waste FADIOACTIVE
MATEFIALS

ELEL

STORAGE

AF

DANGEROUS GO0DS

|WP.S TEDISPOSAL

|STDRAE‘1E

HUCLEAE
HOH-PROLIFEFA TIOH

ELDIOACTIVE
WA TERTAL S

|TR.P.NSP ORET OF ‘

JOINT
RESEARCH
NTRE

EUROPEAN COMMISSION

Spanish
Text

Resolucion
sobre los
residuos
radioactivos

Task: find Spanish translations of 920 English texts

Average score of all translation pairs: 69%; s.d.: 0.125

so that same-language documents seemed more similar

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

JOINT
RESEARCH
CENTRE

EUROPEAN COMMISSION

Search space: Collection of 2995 English and 2995 Spanish documents (total: 5990 texts)

relatively low ranking of translations due to many similar documents (slight variations of texts)

100
95 === = — =,
b R —— E It ﬁ
85 - 99.9%

1 — ——— [ 96%
80 > 95% 0
-y 88% [- // () =
70 = e — - 7
65’%68% | P - e
65% — S (74%
ig 155% ] = Translation spotting using LF |
40 = —
333 —— - = = = Translation spotting (without LF) ——
29 _-° Similarity using LF [
15,%/0—. I
0 16% J - - - - Similarity (without LF) —
0
Rank 1 2 3 4 5 6 7 8 9 10

EC - Joint Research Centre - IPSC - CSCF

--- Ralf Steinberger
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Language Technology Activities at the JRC

: ) JOINT
’w Document Map (Cartia’s ThemeScape) | e

Bttt i

EUROPEAN COMMISSION

]EHEIIHMWHII E

+ . i:IL;-]dr

ks \.1.'4 Fichosh  Here
[ [FE] s amc contin o et v | R e

2 = 9 % |2 B 3 o
Fowate: M el P

Hemth

[aomrck | Falrmn Exll

=1 |l

Srorth T Lind

Epaech Iu Hhan wap Somecr pow o Mo by deotep

=3
F sl
Proyeci
Picahachion
EE
Eeai]
Fagiora
lmcundaiton
Huallh
e
Ece
Cutismc
Canit

Expest
Traraga
L]
Exparsiure
Wioaressd

£
i

o

HHRHEEHRNHSE S

£

g (f plaam
[P ey |

Lt sz bn 1000 I'I dnc vy

CENTRE

WSC Subject-specific Summarisation [l e

el o

Aspect: '‘Nuclear Accident’ FUROFEAN COMMISSION

Text title: "Resolution on the 10th
anniversary of the Chernobyl accident”

iy

TGN B riged_TG_Ed_réecii o OF W Sged JBET G O Goniea s Of Bl Creviabp Skl ral on D) aties
e e S e ) e e T B B e e L T B W
NEC i ) OO K15 0 ol comann iestian_ina o o R 3l
ETrwTA Y _sction o0 e taka_| nﬂlﬂmlumf_lll m::c—umu: ITII\'. I.i!- :J'S I.W:l ﬂ Ol

'\.'l\.l o &1

slﬂl-rlvld h_h_r'lnlbﬂlniﬂkml 1937 on tha meachian of tha Corsmuniey o Cheemobrd [ 00 C L35, 1151667 . n
hangreaend_to_its_apirion of lﬂmlw!whnlm mmﬂm ""E‘Wll Imlbu
llhnm weniypon o oorirert Buraisn borroaing noomde oordie e _t

Bl mwﬂ W o WWIH(WNMIWJW(?MWHH??WIE F‘.‘I

naE waﬂwm G 1N D 1S G R T i o G A0 e

Eurovoc descriptors:

A A e un,.mnmum.umwn.uw LELEH < cesth bp Ner s
wiech ba_iodl hsse 17 COTCU No (or the e aith of wll ion of' peopl B pemculerty 6 LMHIJIH"I e _r\-du
ircdenca of cancer ard ks ks end far the steos af the srecrmeent |, te sk of 8 fresh sccident renen
Zhesm nbai | it ralf ard in_sll othar reackss_posesr_skddn

rucicas h
b cicenT
L

U CLEAR EAFETY
—
U CLEAR P ER

. arwethy careen byt report e W kency’ | @ comerbure o —mat | kit kgt o the
Mmll-—l .;Nﬂ-ﬁh s :hl:llmr.-ul th mm lu'hln.l i ' Chemabel | whee meckn
the b of colan e of s yer pheous Al

llm TNBE TN E 0aT fﬁl’ﬂll‘mﬂﬁ‘ Ll Hltmlld UIE HMIIE'JI U!- I L b Dol 1 ) 3 B CeiR0 ELOF L) e

& e TR O i = vl B Cwi_j ek e phy 1 LT

m. painG_cE ohat ik il il iy e g Ll -M_pi‘ TR e G N G0 Ty

.r\auu_nuu.uu:r_ulnﬂmnu- O B BB U T GRP B2 BN SR L

Foarmanng atan mmmmumwmnlmlm S @l BT €3 LI In taan courrry hans fall by an ameai

“wrhuch nign i cenkdy ee cesd raschear :Dllr-'
raf'er_ba the inbemationsl ¥ 11D nllcl-J1 VT

H nats that tha G:l' PIIII mdLIrll'- I|d|

=TATLCH amumch- |mn-|mulmr*nuumnm Lang .

S e 1. -lﬂ'vﬂlwv e b mperkad role in play halp e ourie of

OEC G E10HIH & -n-'#i. .ln-'w-! -l-r' L] 'v'-r m—w n thaer i o Evcroee B Hﬁh Ared pifwrer vl ey

o PoER ey v

ETATLCHE .l FEAN 1% 00 02000 0P DT M ) ) T Y O 50 ol £ e e 23 S0 ) 100 v el 1
L e B e st
l|-|l= heaT_Coe | | N_SRios_ai G Ol nion D WASIEE @ T, died CAE e sworkineg_Ecrd o of Thiste: e

ir_trors i ee harie_in {8 dwterioraos , srce they hass becors mh dscepe Snd be ool Op pe Lact
s
hesva reagand_to_lbs_resalution af B Aprll 18T on tha mrrmql.nnm of I:h-n e nndd:nt and un trea o e

cormrnikatian from the

11.5.19 p. WG]
&, wharals

Commision of the ampean_mammunity o the Counell o the  consedusnos ﬂlr ["é
Chemobyl socdent  COMEEDEYY 1 and the communication_from_the_commission of the sarops
the Courcil on commur ty_sction to tmke_In response bo the Chemaotnd accident | EMB&]UZWL:I [ o2 l: ]25

. ban yanr oter the Ohermolnd melesr dissster |, which  thoisanc of  death by
raclieactive_contaminamon and which be still have mages consageanrce Tor tha Fealch of million of ek
particularhy as_a_ r\c:dhuf the inoeas=_n the incidenoe of cancer and keukasmis aod for the state of the
(S0 of a fresh scodent reman . both on the Chemnabd site t==If and K_all oth
oLl A pm.w_;tadnn [
1. Emphasize that 10 yesr after the Chemobyl dsaster | no nucesr_power_station | aither REMC
vear 4230 | hea yet be shat down | Irosplte ol e opldan af Western ewpert |, end  theb the
warking_condbion of thess instal lakion Fur_ﬁ'u'nlrnprmr b _in Fact detsriorate | simcs they have become much|
decrapit mnd be candro |

EC - Joint Research Centre - IPSC - CSCF --- Ralf Steinberger

21



Language Technology Activities at the JRC

SC Resolution on the 10th anniversary of the Chernobyl accideni

Aspect: 'Ukraine' AN COms
spect: raine EUROPEAN COMMISSION
SERITEE p
T ] () B R A, o
HaaE negwa Co of W Sgeil ABET On e EesbeguEcs Of BiE Crewnebel Scckient and on e auties
CRMWTA S W D1 C R en ol the mm-uunmrm D tha Counl on tha Gonadusros of ThE chemalid
lunm: I'.n.'ll'i 3 anad s oo EMGa r&u’u \'.Duulhl
3_ i 1 B nﬂ-;uml;g_m ".rl‘ll ml I:\'.Hﬁl:lll::g-all nhl“l'. s, :J'S Lﬂ! :M |
R o B4 e WT_Eo_f18_resa tion of @ sgd V3E0 on the probem of conesmin i af 00 ontul foll e e Chesmokry dasrtes
Eurovoc descriptors: G G
:llllrlﬂl'ﬂ to_fn_respiubianaf @ Ao | 19697 on tha rescbian of tha Comemundy o Chemobrd [ 00 C L35, 1151067 . p
HUCLEAR hemirwa b iaapinkn of 15 Cwerbme 1593 on b oroemsl_for_a, ks Diwizéon IV [ Burforn ] i
A C 1 D 14T Authonipy the Gg venipeon i coringt Burgis n borrpasng w.o:wm l:-"-! v for i) ¥-1
¥ S ra o EHA breiy o LN 1 Fam DiTwier SEan |t CRITon I P W DO £ AR 8T AT B |
L e <@EEE CiC 30, 3401w L
L NS regd ot (ol on EWMCy n_TTe_couniny of SmEy_iarcs Sd O
O ——— <o m A bpurebari grard £in) [ C 0 s 4.1 3wt . 20T
UCLELR E4FE A A hErEsL | an nur miter ths e bl ruid ar chosier m\-mmlumd_p‘ QRSN @ r8 CIUCTA B LT AT DD S
e ——]1 witech ba_stll hasw tr CorsguAa nos for the haaith of vl on of peopls petculerty s1_s_resdt_of The inoesas_in the
HUCLEAR FOMER EREE BN i R g far the e al |M- BrHETSTRANE , BN rik o § FTEEN aecicent rnE T . both an tha
ETATLCH Chamtal ik Exak ard n_al ochar nucier e i
p—————— B . wherw sa & serious o dent cour in resctor 1 EID'I rristr rardwar -Ill _ntwtion on &7 Hovember 1669 ,
ICiE:s '-'"""'H!'h:'“l“\! = o br tha o hp ey -!:vﬂwll\.n R | Tyt o within_the _frameesark of the
=T EarE_proar N g A o eefducl el B abiliric bl
=,1-m-m|-_, e e -rdmlnndu-uwwﬂ-mphm-wlph algrang

& e TTGAE O i el veld 4 i bl Eotwal_ja Wi Gt Elie Scadk T4 Dl b A Tp_ G by 1 Lol

T O TET T . T
Lri_Era_ e , ok BE_MASEE 5T th Bircaurt o Bragy §e0Lnk i R G Bl e ian_n o6

uh-:n- I-{;‘Iﬂr lrn—n Nu:lﬂr EH T

W 1 Ca DIHI inviane .
Aucl ear_pnw_p ant contri i ,,'*,.E; s el WRE.

labout 7 ta the F.lle;r:i:r'lr:itm,.l_sa.||:1|':al'g,I af Lkralne , e e sty v Ry 1 et
E. point_out that the Ukrasdan Government sdmit that Ukealne 31 o T T T e Ty A i e
ane_of the much energy-intensive countey  in_the_world | us T e o o]

at_lesst = time the amount of energy per unit of GNP 5o thelli i he s or e

o o dacrans pnia s dhaman gt s
pa of radeer_prwer_tiston , erd , an

-:H:Il lla- srHE Ubrgng n mga b

-:dln-a THRRE ard Tk o pae s
o MOy iy ealh OREAN O

ﬁmmdukih wih e BT W

_'d
7. cai _on_the,_pomanimion to condnLs i Cremealie Dt . hid Dravd e e oal_aic o LArne sl and Puniia,
l'd lnln-ll:d"u adm V\-ounbllhl- d-ltlllfhl-'l-'\h ™, .l el | Il\.lﬂboﬂ'w Pt cosa_ P\-INI ad:
-l'-llm'i.-r'll Aprmainr l""-_']‘ﬂ_-iw ! the puropsan_unian |
3 Faprsust: e Commrnman bo ko m e @ prionty . Pa e nk compete i oo bt of the e of B by cary_oy
writhan_the_iv wreh ol ECHO , Hha prenarstan o nuciesr o rsber m_the_munieg ol srbem_yumoes and e lehr.-ll
IR Ik PO & TFS B w0 b !)l\:lir utb&mﬂ##w Ay R e RLTD T B WO L
Tt Saby ule BT Dy Tl

o l“'ll‘_l" ﬁ“ﬂ“_ﬁ K ded hl. |iﬂuﬁl K Im_ﬁﬂ'h‘hﬂlﬁﬂ ik ol ik gansTiNdnd of O
ol cartral_snd_pates, s iope , thes & =y

i i

thas CES wdicha

JOINT
RESE_lARCH

WSC Agen da RN CENTRE
EUROPEAN COMMISSION

el o

@ Introduction: Who we are and what we do
® Joint Research Centre
@ Language Technology in IPSC
e Document retrieval
e Text analysis and information extraction
e Visualisation of textual information

@ Assignment of descriptors of the multilingual thesaurus Eurovoc to texts
® Method; Challenges and difficulties
© Applications:
e Cross-lingual indexing
e Cross-lingual document similarity calculation
e Multilingual document maps
e Subject-specific summarisation

@ Possibilities for collaboration with the JRC
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] S . . O JOINT
:?:P,.E’ Collaborating with the JRC R

SEEETEE

We are happy to enter a collaboration

M.Sc. or Ph.D. thesis subjects

Informal exchange, common experiments

We can participate in EU-funded projects
Occasionally, there are possibilities for post-doc grants

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

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