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Agenda

®Who we are and what we do

® Overview of our approach to Eurovoc indexing

® More detailed explanation of our approach

@ Evaluation procedure and results for the automatic assignment
® Some problems we encountered, and possible solutions

oWhy | am here: our offer and request

@ Automatic Eurovoc descriptor assignment
will not replace the work of professional indexers,
but could help them.
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JRC Sites in Europe
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e Directorate General (DG) of the European Commission
@> 1500 scientists and technicians, ca. 2500 people
®lIspra: ca. 1800 people

o Scientific research and scientific services for DGs

e Wide range of subjects:
@ nuclear safety
@ environment (alternatives to animal testing, recognition of adulterated
wine,
(non-)biological food, ...

@ Security of food and chemical products
o dependability of information systems
°..
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Goal of JRC’s Language Technology work

e 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)]

o 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

@ references to geographical places (and to dates)

@ (references to people, to products, etc.)

@ summary

® Calculation of the similarity of texts; find related documents, even across languages
@ clustering and classification of documents

e Visualisation of the contents
® of individual documents in document profiles
@ of whole text collections in document maps
@ of extracted geographical information in maps

“%%"SE‘LRcH _ _
CENIEE Sample Text: Plutonium Smuggling

EUROPEAN COMMISSION

E-3083/95 by [T (515) - Selzure of plutonium at MuRigh airport

W seized in
ensational clrcymstances at Munich airport in the Fedsia =R S Commission
aware of this matter and, if so, when were the BTV TE and its senvices, and other European
agencies informed of it? Can the BRLNILLI0 2ay whether the in &
was invalved, whal services it provided for the BEfmaN police, when it provided them. when the
n.*f.'n Cenire

phitonium was SI_!lzﬂd, and when It was handed cives to the TRTT T

2= Answer glven by THETEINGE on behall of the [FERTIE e (10 Fanuary 1596

The Commission weuld referthe Honourabile Membet to jis eariar replies to quastions about this
ncident (W

In the summear of 1004 3 sutesse contaireng pletonism ibegally impo

20T ITIQIET|S] MNOIE DE 5
accordance with agreements Ed_u_rm___ gowvemmant this
nformation was immediately passead by phone 1othe (SO RIEENCER N8 e e B e
{TUI) 2t HEEISRIRS to encure that preparations were made to lecaive any materlal selzed The selzue
was made by the Sefman police; and the TUI was not mvolved. its activities that night were Emited o
recalving the clozed sUitcase at lts premises in KEHSIUBE. Subsequently. the TUI performed a precise
analyeis of the material found Inside the sulease, 1o suppoit 1he investigations carmad out by Member
State authorities and to determine as far as possible the saurce and history of the nuclear materal,
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Structured Multilingual Display
of Monolingual Information
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Agenda

®\Who we are and what we do

® Overview of our approach to Eurovoc indexing

@ More detailed explanation of our approach

@ Evaluation procedure and results for the automatic assignment
@ Some problems we encountered, and possible solutions

e \Why | am here: our offer and request
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JRC Approach — Overview
ié:ﬁ o Rule-based (linguistic) approach would be:
T

— ® Time-consuming task
=g ® Rules have to be written separately for each language

VS.

‘ff.g ®JRC's statistical, associative approach (bag-of-words approach)

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

® Assign descriptor if many of its O et OO

(Assignment phase)

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

RHIPLIFIC ATIOH OF FGRAALITIES

associates are present in text. L

By L) 8 S

JOINT
mEEE?*ET?ECH The JRC Approach in a Nutshell (1)

EUROPEAN COMMISSION

council_decision of 22 November 1993 concerning the conclusion of the Agreement in_the _form_of an

the republic_of_iceland , the kingdom_or_norway , the kingdom_of _sweden and the swiss_confederation
= relate_to the amendment of th(f Convention ])f May on thefsimplification_of_formalit: infrade_i nlgoods

Ik |

in_particular Article 113 thereaf . Have regard to_the_proposal from the Commission

Convention Petween the uropean_economic_community jand the

A Whereas Article 11 ( 2) of th
- republic_of_austria, the republic_of_finland , the republic_of_iceland , the kingdom_of _norway , the

empower th¢ joint_committeeset_up by that{ Conventionjto make[recommendeation flor anendment to the

Convention ;
Whereas the Convention have be amend to alow_for the accession of new Party ;

the Agreement in_the_form_of an exchange_of_letter relate_to tha( recommendati on|sh0u| d be approve,,
HAVE decide_as follow :

republic_of_austria, the republic_of_finland , the republic_of_iceland , the kingdom_of _norway , the

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 ﬁfmqﬂmhqmempower tosignthe
Agreement in_order_to bind the Community .
Do at_brussels, 22 November 1993 .

|. 1lh EFTA COUNTRIES SIMPLIFICATION OF FORMALITIES <¢====
IR
W

— exchange_of_|etter between th and the republic_of _austria, the republic_of_finland ,

THE[council_of_the_european_union|, Have regard_to_the_treaty_establish the| european_oommunitg , and
kingdom_of_sweden and the swiss_confederation on the simplification_of formality in trade_in goods (1)

Whereas the anendment in_question be set_out iﬁ recommendationlNo 1/93 of the joint_committee ; whereas

Article 1: The Agreement in_the_form_of an exchange_of_|etter between the european_community and the

kingdom_of_sweden and the swiss_confederation relate_to the amendment of the Convention of 20 May 1987
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Sy The JRC Approach in a Nutshell (2)
1 é.m EFTA COUNTRIES <¢m==m= SIMPLIFICATION OF FORMALITIES

7l council_decision of 22 November 1993 concerning the concluysi i » form_of an
. exchange of letter between the european_community and thg regublic of austria
th thy thelkingdom_of sweden gnd the swiss_confederation
= relate_to the amendment of th¢ Convention §f 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 theregf . Have regard to_the proposal from the Commission,

o~ 'ﬂ Whereas Article 11 2)ofth ween the european_economic_community and the
Lol republic of austria,jtherepublic of finland he|repub|ic of ioelandlthekingdom of norway Jthe

kingdom_of sweden nd thd swiss_confederation §n the simplification_of_formality in trade_in goods ( 1)

empower the joint_committee set_up by thall Convention]to meke[recommendeti on]for amendment to the
*
Bl

Whereas have be amend to allow_for the accession of new Party ;

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

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

HAVE decide_as follow :
i : entin between the european_community and the

the

kingdom of sweden #nd the swiss confederation felate_to the amendment of the|Conventior] of 20 May 1987

on the simplification_of_formality in trade_ir[ 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 .

[ Rt :
CENTRE Library Usage vs. JRC Usage

EURQPEAN COMMISSION
é@gj’--‘ Automatic assignment is an approximation, a "best guess".
Al

Achievable quality is clearly lower than that of human assignment.
— | Libraries need high quality for indexing and retrieval.

Requirements differ.

JRC also wants to

* index, retrieve, and give cross-lingual information access.
=

+

We index documents that would otherwise not be indexed at all.
Cross-lingual document similarity calculation

Multilingual classification

Multilingual clustering of documents

Multilingual document maps

H % Subject-specific summarisation
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Identify Statistically Salient Words in Text

@:’ ® Compare the word frequency (lemma) in a document (TF) with an
* ‘expected’ / average word frequency (reference corpus frequency RCF)

e using the statistical log-likelihood test (Dunning 1993), or others.
—  eText length: 300 words; Reference corpus length: 100 million words

ﬂ Lemma TF RCF Keyness
tui 3 5 65.26
* commission 7 11231 59.81 =
. karlsruhe 3 22 57.50 =—
a seize 4 2342 217
21 plufonium 3 437 39.94 =
suitcase 3 752 36.69
german 4 12738 28.69
material 4 18418 25,78
seizure 2 443 24.95

@

-

3

—_

.
P
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Text Normalisation

e Linguistic pre-processing = normalisation of the text

o 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

Ralf Steinberger
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Training: Produce Associate Lists

o For each descriptor D,, take all documents indexed with D, -

eidentify the statistically salient words in each of these texts

@join these lists of statistically salient words and take the most frequently

@ Using a large collection of manually indexed documents (training corpus)

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

lllegal_traffic

chernobyl

radioactive

ukrainian

plutonium

lithium

dangerous

mox

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

@ normalise the weight according to a number of different criteria

Mjp% - Result of Training: Weighed associate lists for all descriptors
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Associate List:

SRR RTRRARANN

RADIOACTIVE MATERIALS

Bruclear_material

13.?939910083?%-

\Bdeuterium || 3s.7838791092845
\Hiithium || 33.0805724769899]
\Bthorium || 32.580703225523)
Htritium | 32.0826451843048)

|

.

|

.

Bradicactive_material

?.849?06?3161556;

|Bplutonium

5. 72955434180221

|Bradioactive_substance

6.4342285644034?%-

Iﬂnuclear

5.85161211?69?%-

|ﬂundine_uta_bluch_uon_blottnitz |

5,E327BB69694883

Bradioactive

4.89399300382035}'

Bruala_ahern

4.D4?DE|E|20369489|

L

|
Hradon | 4.03336435560442
[Brmox || 3.s654198472221
[Huranium || 3.33954480260962|

|ﬂi|lega|_trafﬁc

3.DBD?2833135354|

EC - Joint Research Centre - IPSC - CSCF
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Associate List: FISHERY MANAGEMENT
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RPSEARCH _
EcrE A Assignment Phase

® Pre-process new document

(lemmatise, multi-word mark-up) B ————
L] ]
it
'.illlll Fan 3

@ Produce lemma frequency list ki g A :

. / wnrnnieasdaian ¥

(excluding stop words) ripehiic_ol_ansiia :
e W

PP - : :I:|pl|||rT1||I|T||_||_u|-urr :

eCalculate similarity s, i v 1

between lemma o -

frequency list and DO, i :

descriptor associate
lists, using
statistical formulae

A TFIDF, , TFIDF,,

COSINE(d,t) = i dt 5 5
Iy Iy

\/(a TFIDF,, ){(& TFIDF, )
Id Iit

B RESEARCH .
CENTRE
P —ENTRE 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)
§ — ;
Duveriptor I | Dosoriptortas | Eerstsme (cosine) Buoh (pe, | BMS oy g e
L ] | i (Sogs) Ji, foven| SE o
[ BRI e (e e e moni4arz] 0.360) 3085 140 L B B
(\=rALcenoon oo s arancs il | nnze3se] 006 a6 116 1= 2 1] o
(B L0 noonmo] S Tr!':-f]:fhm'm; nopignEs|  mEEn =7 u1n P = inG| W
H.o-i 041 .l-llu]lllm”ll""‘"'“""““‘""" | :;:lllzﬂ?uen 037 4-?:! 2z e o
CHIT """ “3"1'-«[' G0 = w7l _sﬂ: us:: e I
. e B Mo ks M | g N B
FEHImT ] Oi20ERE1 0 :‘I::I '-'I ';'-"-' x 1 £
k A : R TEE - = :
[BEsa+II0 00000 A T DONLEEEIE |:|.:53| Tazees = -,.' g5 B0
[ e, R T | e e B84, 178 s B 75
{2 0040100000000 SN SR e oonzwzoe| ool 55311 2 3 ral e
e e e e RIS e : —
e i L | [niaiases| 2| 10775145 71 io] eof o
| B52 41 4 IR 0DDCHC ATeH SF F1s O0Eiaton) @213 LT BT o 11 s &0
I‘]E{-ul:l-u'll:l:l:n]m-.'ll:l:q-t THERIEE PO angsazes| o203 1ZHEE 415 2= 1o =0l &
el Lk o N 14 L L P b .:.mn;u_._..lu.?...r_ e W o s M ]
-I:Ia:--:wmm:-uc-:_upp:: Fin = | EETESTVE) TETE S CTE T e
¢SS a 0 000 O GO DD, II:FHII GFLEET |:||:|j_|:|:|-|'.t$ |:| 175 1m3 32-1- j_EI!_ 144 -|:3 e
- | dTElfl]Eﬁ:uﬂ':rriE:rrmm nul\.TFh-_l |;l:||;|-;,515.53 {5 n '|_"|:,._ 1';]5 "559 u:xf 15!- gy |'_\.|:I
| T P rbei, = T T 1ji-= R 1 e e T PRI E P
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E f ‘a © Separate training and test sets

@ Train on training document set
@ Assign to test document set (ca. 600 documents)

Evaluation of the Assignment

= ® Compare automatic assignment with previous manual assignment

o For each rank, calculate
e Precision (correct assignments divided by all assignment up to this rank)
e Recall (correct assignments up to this rank divided by n°. of man. assigned descr.)

}a
£ .
o

T | invemn squarn icmlnn- Enck | o] Aene
Surn IOt | Cousi C
' = e ."q's I.rr-.. i
abz43aes] 0,308 s, 01] L= 7 1w m
O003IanEs 0,280 :-I'LZ'.BJI:III ZME 3 i.IZl'IE =
ONZE70ED, 03a'e 470 !ECE f-. -l. i.IZl'IE ﬂ:ll
Dlll'll‘;‘ﬂ31-. o '-".'iJ.. EfTD 'JB::E L‘: ‘:'-. i.IZl'IE S-Gi
n = k=t | ___“IH___.'-EI} : i . |
i e Tl I'.l..'IIILS".qH.ag F_;‘.-'I.J ugz
ﬁfu:-ﬂ-:lm@amm.ﬁ 5 13 I:l:l'||_5‘?-1?:;l 5'2?"1::5#
[ . =444 ]]J!

(074 11146 |
iasET ||r}?;

~ -
- 0=: u:-snlh-:uu:-‘.mn:-;fﬂ'j,‘,,“fﬁ.!*?f”” | poazzazms)|
1*' |Qze41950Da0000000 ez ezt dkcze | OOH0EEES| £
@i i Ez 310 |

IEENDC 6 AT e oF Fn | (L ERTe |

H%%"SE‘I\RcH . _
CENIEE Difficulty of evaluation

EURQPEAN COMMISSION
('ﬁ!" ©BTs, NTs and RTs have to be considered.
® Number of manually assigned descriptors is small (average 5.6 per text)

@ Many other descriptors are also correct.

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

L
* =»Additional evaluation of automatically assigned descriptors
| by human indexer (‘manual evaluation®). This provides information:
@ o regarding appropriateness of descriptors assigned automatically, but not
[ manually
® on assignment overlap between two human indexers
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11



Automating Eurovoc Descriptor Assignment

KBS ARCH _ .
P —ENTRE Manual Evaluation of the Assignment
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-RESEARCH . . q
formns ke Eurovoc Assignment — Discussion (1) (Good Result)
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“%%"SE‘LRcH i _ .
formns onrke - Eurovoc Assignment — Discussion (2) (Bad Result)
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“RESEARCH . g
T Manual Evaluation — Overview

©162 documents evaluated.
@ Second evaluator reviewed previous manual assignment blindly.

o Task:
® evaluate top ten automatic suggestions (rank 10) and
© add missing descriptors where necessary
o Distinguish Good, Bad, BT/NT, ?, S.

o Averages:
® 7.5 correct descriptors per text
@ + 0.65 descriptors (BT or NT)

o Total: 8.15 (incl. BT and NT)

e Evaluation of previous manual assignment:
® 74% judged as 'Good'
® 4% judged as 'BT' or 'NT'

o Total: 78% agreement = benchmark for automatic assignment
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RESARCH _
T Manual Evaluation - Results
T Y 4 Scores for exact Scores includ-
' - | descriptor found | ing BT and NT
- = P| R| F P| R|[ F
"";‘__’ | 1 so| 12| 22 o4 | 12| 22
3 78| 31| 43 83| 31| 45
5 60| 46| 3a 75| 46| 57
8 60| 62| 61| (67)] (63) 65
10 6| 71| 62 6| 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?

2096
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%

;

JOINT
RESEARCH .
“cme Some Difficult Cases (1)

EUROPEAN COMMISSION

® Some descriptors are irrelevant, although many good associates were
found, e.g. plutonium sample text

1) s

Individual

Automatically Trigger
assigned Associates:
descriptors:
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JOINT
RESEARCH
CENTRE

EUROPEAN COMMISSION

Some Difficult Cases (2)

- | LEfa

Dreclivactive_materisl
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Ll I't: e |Hames
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R | Adaraern s
[ gl l=a
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II adioactive M
| I Hllu.h:v—.l_ruel
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i - AR5
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P ] i — 5 Onueles_waste

oL h ® Wrong assignment of semantically related descriptors with similar associate lists:
. RADIOACTIVE WASTE VvS. TRANSPORT OF DANGEROUS GOODS

Lo
IBdargersus_goods

JOINT
“FESNET?ECH Current State of our Work (1)

EUROPEAN COMMISSION

( ;i!h ® System is currently optimised for English and Spanish

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

- |

@ Without linguistic pre-processing B With pre-processing

En Es Da De Fi* Fr It NI Pt Sv*

é
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mJOINT
RESEARCH
T Current State of our Work (2)

®We work with Eurovoc version 3.1

@ In English, associate lists exist for 2565 descriptors

@ Many Eurovoc descriptors are not used.
In the over 25000 training texts of half a page or more:

® 35% have never been used!
® 9% were only used once
® 23% were only used 2-8 times

=We cannot assign descriptors without training material.

JOINT
RESEARCH
mcwke Our Offer and Request

EUROPEAN COMMISSION

ig-’;'} o We would like our software tool to be actively used.

o Fully automatic assignment for texts
that would not be indexed at all.

P rﬁa ® As an interactive tool

to support human indexers.

* o We need feedback on our work.

n o®We need more manual evaluation of automatic assignment results.

Lo e ee——
|
.

S @ Any volunteers? Please contact me at:

Ralf.Steinberger@jrc.it
Tel: +39 — 0332 786271

http://www.jrc.it/langtech
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