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CLIR vs. MMTQ

•• RemarkRemark: : CC.L.I.R.L.I.R vs. vs. ManualManual MultilingualMultilingual Translation Translation ofof QueriesQueries
•• French + French + EnglishEnglish + + GermanGerman queriesqueries ≠≠ CLIRCLIR

•• Translation: Translation: WhatWhat ??
•• QueriesQueries: : usualusual wayway (for ex: (for ex: RosemblatRosemblat andand alal., CLEF 2003)., CLEF 2003)
•• Documents: rare/Documents: rare/expensiveexpensive (LOGOS (LOGOS -- OardOard andand HackettHackett 1998)1998)

Performance Performance dependsdepends on on thethe translation translation strategystrategy
ContextContext--dependentdependent or or notnot ??

•• BothBoth: : MedicalMedical SubjectSubject HeadingsHeadings as interlinguaas interlingua !!

•• Machine Translation: Machine Translation: CLIR RatioCLIR Ratio = 60%= 60%
•• ThesaurusThesaurus--drivendriven LexiconLexicon: 65: 65--75% (Eichmann 75% (Eichmann andand alal. 1998). 1998)
•• TextText categorizationcategorization: 80% (: 80% (RuchRuch 2004)2004)
•• BilingualBilingual ParallelParallel CorporaCorpora: > : > 90% 90% ((DumaisDumais andand alal. 1997). 1997)
•• TextText categorizationcategorization + Machine Translation: > + Machine Translation: > 90%90% ((RuchRuch 2004)2004)
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Query Translation by Machine Translation

ORIGINAL QUERY (CF): ORIGINAL QUERY (CF): What are the effects of calcium on What are the effects of calcium on 
the physical properties of mucus from the physical properties of mucus from cysticcystic fibrosisfibrosis
patientspatients ??

FRENCH (FRENCH (HumanHuman)): : Quels sont les effets du calcium sur les Quels sont les effets du calcium sur les 
propripropriééttéés physiques physiquess ddu u mucus chez les patients atteints mucus chez les patients atteints 
de de mucoviscidose ?mucoviscidose ?

SYSTRANSYSTRAN: : Which are the effects of calcium on the Which are the effects of calcium on the 
properties properties physiquesphysiques of mucus among patients of mucus among patients reached reached 
of of mucoviscidose ?mucoviscidose ?

~Grammatical Translation ~Grammatical Translation but...but...
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Some Issues of MT for IR...

• Babel Fish (Systran’s system in AltaVista)
alcoholicalcoholic fatty livefatty liverr foie grasfoie gras alcooliquealcoolique
StStééatose hatose héépatique alcooliquepatique alcoolique

ExGalliaExGallia -- La Boutique des La Boutique des FrancaisFrancais dudu MondeMonde
... ... vosvos abonnementsabonnements partout partout dansdans le monde chez le monde chez vousvous ! ! FoieFoie--
grasgras trufftrufféé dudu Lot, Lot, confitconfit de canard de canard àà l ... l ... ApApééritifritif 100% 100% naturelnaturel
obtenuobtenu par la fermentation par la fermentation alcooliquealcoolique de 6 de 6 àà 700 700 fleursfleurs par par 
bouteillesbouteilles. A .... A ...
www.exgallia.com/produitswww.exgallia.com/produits--francais02.htm francais02.htm •• TranslateTranslate

CLIR Ratio = 60%CLIR Ratio = 60%
... But... But availableavailable on on thethe shelfshelf !!

http://www.altavista.com/r?ck_sm=dd1159b1&ci=4939&av_tc=null&q=foie+gras%2C+alcoolique&rpos=2&rpge=1&ref=200020080&uid=37b7c886807888e0&r=http%3A%2F%2Fwww.exgallia.com%2Fproduits-francais02.htm
http://www.altavista.com/r?ck_sm=c6c9a1e0&ci=4939&ref=200020080&uid=37b7c886807888e0&r=http%3A%2F%2Fbabelfish.altavista.com%2Fbabelfish%2Ftr%3Ftt%3Durl%26url%3Dhttp%253A%252F%252Fwww.exgallia.com%252Fproduits-francais02.htm%26lp%3Dfr_en%26lang%3Dfr%26rt%3Dhttp%253A%252F%252Fwww.altavista.com%252Fweb%252Fresults%253Fq%253Dfoie%252Bgras%25252C%252Balcoolique%2526ienc%253Dutf8%2526search%253DSearch%252Bthe%252Bweb%252Bwith%252Bthis%252Btext


5

Bilingual parallel corpora (source UN)
81. 81. AvecAvec la la misemise en oeuvre en oeuvre dudu systsystèèmeme intintéégrgréé de de gestiongestion ((SIGSIG), ), grâcegrâce àà l'analysel'analyse des des 

traces traces éélectroniqueslectroniques, les , les possibilitpossibilitééss de de contrôlecontrôle et de et de vvéérificationrification serontseront plus plus 
éétenduestendues queque jamaisjamais.. Le SIG Le SIG marquemarque uneune éétapetape importanteimportante dansdans l'uniformisationl'uniformisation et et 
la la rationalisationrationalisation de la de la pratiquepratique de la de la gestiongestion dansdans toustous les les lieuxlieux d'affectationd'affectation de de 
l'Organisationl'Organisation.. Pour la premiPour la premièère re foisfois, , l'l'ONUONU vava pouvoirpouvoir disposer en temps disposer en temps vouluvoulu d'uned'une
information information complcomplèètete et et rréécentecente sursur sesses ressourcesressources et et leurleur emploiemploi.. UtilisUtiliséé par par 
d'autresd'autres programmesprogrammes et et organismesorganismes des Nations des Nations UniesUnies, le SIG , le SIG pourraitpourrait éégalementgalement
êtreêtre un un facteurfacteur de transparence et de plus de transparence et de plus grandegrande compatibilitcompatibilitéé de de l'informationl'information d'un d'un 
organismeorganisme àà l'autrel'autre, , cece qui qui conduiraitconduirait àà uneune harmonisationharmonisation sursur le plan le plan administratifadministratif..

81. 81. WithWith the implementation of the Integrated Management Informationthe implementation of the Integrated Management Information System (System (IMISIMIS), ), 
greater monitoring and audit capabilities will be available throgreater monitoring and audit capabilities will be available through electronic audit ugh electronic audit 
trails than ever before.trails than ever before. IMIS is a major step in standardizing and rationalizing the IMIS is a major step in standardizing and rationalizing the 
management process in the Organization across duty stations.management process in the Organization across duty stations. The The OrganizationOrganization will will 
be able, for the first time, to have access to timely, upbe able, for the first time, to have access to timely, up--toto--date and comprehensive date and comprehensive 
information on its resources and their utilization.information on its resources and their utilization. The use of IMIS by other The use of IMIS by other 
programmesprogrammes and organizations in the United Nations system could also promoand organizations in the United Nations system could also promote te 
greater transparency and compatibility of information across orggreater transparency and compatibility of information across organizations, leading anizations, leading 
to to standardizationstandardization in administrative matters.in administrative matters.

LinearLinear projection projection methodsmethods to to builtbuilt transfertransfer matrices, CLIR Ratio = 90%matrices, CLIR Ratio = 90%
ProblemProblem: : overkilloverkill to to developdevelop thesethese resourcesresources if if notnot availableavailable !          !          
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TextText categorizationcategorization……
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Functional Example

FRENCH (FRENCH (HumanHuman)): : Quels sont les effets du calcium sur les propriQuels sont les effets du calcium sur les propriééttéés s 
physiquephysiquess ddu u mucus chez les patients atteints de mucus chez les patients atteints de mucoviscidose ?mucoviscidose ?

Top 1:   mucoviscidoseTop 1:   mucoviscidose
Top 2:   Top 2:   calciumcalcium + mucoviscidose+ mucoviscidose
Top 3:   Top 3:   calciumcalcium + + physiphysique + mucoviscidoseque + mucoviscidose
Top 4:   Top 4:   calciumcalcium + + physiphysique + mucoviscidose + que + mucoviscidose + humanithumanitééss
Top 5Top 5:   :   calciumcalcium + + physiphysique + que + mucoviscidose mucoviscidose + + humanithumanitéés s + + mucusmucus
......
Top N: {...}Top N: {...}

BoWBoW: {calcium, : {calcium, humanitieshumanities, , physicsphysics, , cysticcystic fibrosisfibrosis, mucus}, mucus}

SpecificSpecific needsneeds: French : French StemmerStemmer ((SavoySavoy), but ), but cognatescognates are are frequentfrequent !!

WhatWhat isis thethe bestbest thresholdthreshold value for value for NN ??
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Resources and Work Plan

•• A A multilingualmultilingual controlledcontrolled vocabularyvocabulary
•• MedicalMedical SubjectSubject HeadingsHeadings (~20 000 concepts)(~20 000 concepts)
•• Thesaurus: 120 020 (UMLS) Thesaurus: 120 020 (UMLS) –– 5000 (UML5000 (UMLF F ))

•• CollectionCollection
•• OHSUMED OHSUMED 
•• TuningTuning: OHSUMED : OHSUMED queriesqueries translatedtranslated in French by an expert in French by an expert 

•• DevelopmentDevelopment (if possible (if possible languagelanguage--independentindependent))
•• Translation: Use Translation: Use thethe categorizercategorizer andand MeSHMeSH

[as interlingua] for CLIR [as interlingua] for CLIR purposespurposes
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Example of MEDLINE Record
PMID: 11924965PMID: 11924965
Simple multiplex genotyping by surfaceSimple multiplex genotyping by surface--enhanced resonance Raman scattering.enhanced resonance Raman scattering.
Graham D, Graham D, MallinderMallinder BJ, BJ, WhitcombeWhitcombe D, Watson ND, Smith WE.D, Watson ND, Smith WE.

The accurate detection of DNA sequences is essential for a varieThe accurate detection of DNA sequences is essential for a variety of post humanty of post human genomegenome projectsprojects
including detection of specific gene variants for medicalincluding detection of specific gene variants for medical diagnostics and diagnostics and pharmacogenomicspharmacogenomics. A specific . A specific 
DNA sequence detection assay basedDNA sequence detection assay based on surfaceon surface--enhanced resonance Raman scattering (SERRS) and enhanced resonance Raman scattering (SERRS) and 
an amplificationan amplification refractory mutation system (ARMS) is reported. Initially, generarefractory mutation system (ARMS) is reported. Initially, generation of PCRtion of PCR products products 
was achieved by using specifically designed allelewas achieved by using specifically designed allele--specific SERRSspecific SERRS active primers. Detection by SERRS active primers. Detection by SERRS 
of the PCR products confirmed the presence ofof the PCR products confirmed the presence of the sequence tested for by the allelethe sequence tested for by the allele--specific specific 
oligonucleotidesoligonucleotides. This lead. This lead directly to the multiplex genotyping of human DNA samples for thdirectly to the multiplex genotyping of human DNA samples for the e 
deltaF508deltaF508 mutational status of themutational status of the ccysticystic fibrosisfibrosis transmembranetransmembrane conductance regulatorconductance regulator gene using gene using 
SERRS active primers in an ARMS assay. Removal of the unincorporSERRS active primers in an ARMS assay. Removal of the unincorporatedated primers allowed fast and primers allowed fast and 
accurate analysis inaccurate analysis in this system in a multiplex format without any separation of this system in a multiplex format without any separation of ampliconsamplicons. The. The results results 
indicate that SERRS can be used in modern genetic analysis and oindicate that SERRS can be used in modern genetic analysis and offers anffers an opportunity for the opportunity for the 
development of novel assays. This is the first demonstrationdevelopment of novel assays. This is the first demonstration of the use of SERRS in multiplex of the use of SERRS in multiplex 
genotyping and shows potential advantages overgenotyping and shows potential advantages over fluorescence as a detection technique with fluorescence as a detection technique with 
considerable promise for futureconsiderable promise for future development.development.

Major Major MeSHMeSH: : Cystic Fibrosis*Cystic Fibrosis*; ; DNA*DNA*; ; Genotype*Genotype*; ; Polymerase Chain ReactionPolymerase Chain Reaction
MinorMinor MeSHMeSH: : HLAHLA--DQ AntigensDQ Antigens; ; HumanHuman; ; Reverse TranscriptaseReverse Transcriptase;;

Sequence AnalysisSequence Analysis; ; Spectrum Analysis, RamanSpectrum Analysis, Raman;;
Support, NonSupport, Non--U.S. U.S. Gov'tGov't
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ATC General Strategies

• Empirical learning of text-concept associations from a 
training set of texts and their associated concepts:
•• Reuters (Reuters (BayesianBayesian classifiersclassifiers, Lewis 1992): 100 classes, Lewis 1992): 100 classes
•• TextText categorizationcategorization//filteringfiltering paradygmparadygm [[SebastianiSebastiani: : hundredshundreds……]]

Effective but Learning Conditions and Scalability…

• Retrieval based on word-matching, which attributes 
concepts to text based on lexical similarities:
•• Cross Cross LanguageLanguage IR (SAPHIRE Int., IR (SAPHIRE Int., HershHersh et et alal. 1998). 1998)
•• RecentRecent andand rarerare
•• HypothesisHypothesis: : sufficientsufficient for for mappingmapping queriesqueries/documents /documents andand MeSHMeSH

termsterms
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Basic Classifiers

•• C1: FSA Pattern matcher + thesaurus [C1: FSA Pattern matcher + thesaurus [RegExRegEx]]
wordword11……wordwordnn wordword11…… __[[**,2],2] ……wordwordnn

wordword11……wordwordnn wordword11…… [[wordwordii]*]*……wordwordnn

BooleanBoolean scoringscoring

•• C2: C2: VectorVector SpaceSpace: Porter stems + TF*IDF : Porter stems + TF*IDF weightingweighting [VS][VS]
CosineCosine distance/distance/SimilaritySimilarity//PivotedPivoted normalizationnormalization

• C’: UMLS Thesaural resources

• C’’: Linguistically-motivated indexing units (NP)
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Metrics: Recall and Precision

•• Relevant Relevant retrievedretrieved
HowHow manymany termsterms are are foundfound for for completecomplete runrun ??

•• MeanMean ReciprocalReciprocal Rank (Rank (MaximizeMaximize precisionprecision))
PrecisionPrecision ofof thethe toptop--rankedranked categorycategory

•• MeanMean AverageAverage precisionprecision
AverageAverage PrecisionPrecision overover 11 11 recallrecall points points 



13

Query Translation

What are the effects of calcium on the physical properties of muWhat are the effects of calcium on the physical properties of mucuscus
from from cysticcystic fibrosisfibrosis patientspatients ??

Top 1:   Top 1:   cysticcystic fibrosisfibrosis
Top 2:   Top 2:   calciumcalcium + + cysticcystic fibrosisfibrosis
Top 3:   Top 3:   calciumcalcium + + physicsphysics + + cysticcystic fibrosisfibrosis
Top 4:   Top 4:   calciumcalcium + + physicsphysics + + cysticcystic fibrosisfibrosis + + humanitieshumanities
Top 5Top 5:  :  calciumcalcium + + physicsphysics + + cysticcystic fibrosisfibrosis + + humanitieshumanities ++

mucusmucus
Top 10: Top 10: cysticcystic fibrosisfibrosis + + calcium calcium + + physics physics + + humanities humanities ++

humanismhumanism ++ mucus mucus + + health physicshealth physics + + humahumann
rightsrights + + calcium compoundscalcium compounds + + physical therapyphysical therapy

?? AutomaticAutomatic TextText CategorizationCategorization ??::
FineFine--tuningtuning on an OHSUMED Document on an OHSUMED Document mappingmapping tasktask (200(200--300 t.)300 t.)
thenthen shortshort queriesqueries (7(7--30 30 tokenstokens))
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Query Length as Parameter

What are the effects of calcium on What are the effects of calcium on cysticcystic fibrosisfibrosis patientspatients ??
0840|0840|cysticcystic fibrosisfibrosis transmembranetransmembrane conductance conductance regulatorregulator||
1001|1001|humanismhumanism||
1001|1001|humanitieshumanities||

T=3T=3 2501|2501|calciumcalcium||
2724|2724|fibrosisfibrosis||
6070|6070|cysticcystic fibrosisfibrosis||

What are the effects of calcium on the physical properties What are the effects of calcium on the physical properties 
of mucus from of mucus from cysticcystic fibrosisfibrosis patientspatients ??

1001|1001|humanitieshumanities||
T=4T=4 1807|1807|mucusmucus||

2501|2501|calciumcalcium||
2724|2724|fibrosisfibrosis||
6070|6070|cystic fibrosiscystic fibrosis||

Maximum ~ 3 for Maximum ~ 3 for queryquery mappingmapping ,,
whatwhat about document ?about document ?
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Results

•• MedicalMedical ImageCLEFImageCLEF

Top 3: MAP = 0.1913Top 3: MAP = 0.1913
Top 5: MAP = 0.1967Top 5: MAP = 0.1967
Top 8: MAP = 0.2255 [GE_8EN.treceval.eval]Top 8: MAP = 0.2255 [GE_8EN.treceval.eval]
[[……]]
Top 20 ?Top 20 ?
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Conclusion

•• DataData--poorpoor TextText CategorizationCategorization isis effective for CLIReffective for CLIR
•• MostlyMostly languagelanguage independentindependent

•• TryTry withwith more more thanthan 8 8 termsterms !!
•• RecomputeRecompute fusion fusion withwith image image featuresfeatures !!
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Thank you for your attentionThank you for your attention……

--EAGL Consortium: EAGL Consortium: SwissSwiss National National FoundationFoundation
--SwissSwiss--ProtProt Group: AnneGroup: Anne--Lise Lise VeutheyVeuthey, Violaine Pillet, Violaine Pillet
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