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For twenty years, computarized procesing in Linguistics has
been leading to the creation of a new research field: Computational
Linguistics.

Lexicon, syntax and semantics have been the subject of a large
research effort. Whitin the wider context of Language Industries,
dictionaries play a fundamental role as obligatory component of any
system: speech understanding, speech recognition, text processing
and advanced office systems, computerized publishing, text
generation systems, natural language interfaces, computer aided
translation,... use information stored in dictionaries dedicated to the
specific needs of these applications. It is now possible to consider
Computational Lexicography as a research and development field by
itself.

A dictionary is a human artifact: thus is is subject to errors and
inconsistencies. Various mathematical techniques can be used to
solve these problems, the computer being the ideal tool.

It is fundamental to be able to:

-improve the ready-made dictionary contents.

-modelize the various lexicographical information.

-highlight the structural problems of these basic dictionaries

-check, disambiguate and correct the contents in order to use
the dictionaries with a computer.

-obtain easily interpretable results to update dictionaries.

Some processing on monoligual and bilingual dictionaries will be
presented. They have been realised using a new mathematical method
called Quadri-decomposition, recently developed at the IBM-France
Paris Scientific Center.
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DICTIONARY OF SYNONYMS

optimization : a need

in Advanced Text Processing Systems

¢ small clusters
¢ semic separate valuation
¢ hierarchical thesaurus

in Traditional Dictionaries

¢ extensive clusters
¢ mixing of meanings
¢ no hierarchical organization
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SYNONYMICAL CONNECTED COMPONENTS

Decomposition of the problem
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SEARCH OF CONNECTED COMPONENTS
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THE MODEL
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e Y being a partition

- Reflexivity
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C TABLEAU PERMUTED ACCORDING TO
THE OPTIMAL PARTITION Y
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RESULTING OPTIMAL PARTITION
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CLUSTERS REPRESENTATIVES

esss ANALYSE PAR MOT [ EW g ) enne

VERTILATION PAR CLASSE

LIENS Lifu3 LIEMS
cLasst 1 CALES+DETROITS CREES QETHNTS
vw 3 PENSION 0.00 ©.00 0.00
s e 2 PALACE 0.00 0.00 0.00
e o 3 MEUBLE $.00 0.00 0.00
e o U GARNI 0.00 0.00 0.00
®» = % AUDERGE 0.00 0.00 0.00
P& HOTEL 2.78 0.00 3.2)
CLASSE 2 CAELS*DETRUITS CREES DETRUITS
» « 28 GARCORRI 0.00 0,00 0.00
»@ A PIED-A~T 2.78 2%.00 0.00
. '9 7T sTwDio 5.56 50,00 0.00
w=p 27 APPARTIN 5.96 0.00 6.2%
& 25 LOGIMINY 156.67 25.00 15.63
ciasst 3 CRACCS+DLIRNINS CRLLS DLTRNNTS
* e g 5tIGE 0.00 0.00 0.00
oad 19 RESIOING 1).89 0.00 w29
CLASIE & CALLS*DEIRVITS CAres DETRULTS
® = 10 VILLIGIA ¢.00 .00 n.00
oip 18 SLIOUR 11,1 0.00 11.43
aasst % CRELS+DLIRVITS CRILES DLTIRUITS
e 2112 381C 0.00 " 0.00 0.na
1t SILUATIO 0.00 0.00 0.00 —
=S 15 [HPLACIM 2.78 0.00 3.2
> @ 1) FOSITION 2.18 20.00 0.00
P 15 LIV 2.78 0.00 3.2)
- @' [NUROI T 6.1} 20.00 6.4%
CLASSE 6 CRLIS*DLIRUITS CACLS DLIALITS
N FLACE 8.1} =1.00 8.13
CLASSE 7 CREES*DCTRUITS CRCES DECIRVITS
- » 22 HID 0.00 ©.00 0.00
* o 33 CHIZ-S5OI 0.00 0.00 0.00
» @ 32 GlIE 2.78 0.00 3.70
» ® 30 INIERILV 5.%6 22.22 0.00
« = 27 1011 8.1} 31.3} 0.00
« & 1) HABITACL 1n.n 22.22 7.81
=P 29 LOGIS 16.67 0.00 22.22
emilpsy 20 MAISON 16.67 .00 27.22
. T FITLI ] ar 17 gy gTE g W

CONCEPTUAL LEX ICON

e specifig
0 generic

» retaTea




REILATTONAL ANALYSITS
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u QUADRIDECOMPOSITION AND DICTIONARIES

:é — RICTIONARY OF SYNONYMS

I —Hiwords balongin to the connected compon
of an entry from.bs

(S = 313> 1 anaj =1,....][T]

ralational matrix of synonymy given by .

ﬂ???—{361=£,1j—1l — synonyms with word 41

"TROW-WORD"' (calling word)
ﬂﬂﬂ!—lJ61=6 Ji—ll - words being synonyms
' with 41
—P T"COLUMN-WORD'" (called word)
*‘Vary oftan: LC1i) 3| C(4i). It is very
interesting to ""double’' the words in the

quadridecomposition matrix.

2 500 Prosoew

/e
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% DURING THE PROCESSING, "ROW-WORDS" AND "COLUMN-WORDS" KEEP SEPARATED

Fo =

W  SOME WORDS WILL BELONG 10 TWO DIFFERENT CLUSTERS IN THE OBTAINED SOLUTION:

I-ROW ' J-COLUMN == ""BRIDGE-~-WORDS''

OBTAINED SOLUTION ON I =

PARTITION WITH IMBEDDED'CLUSTERS[
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SYNONYMS AND DEFINITIONS
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—» ENHANCEMENT OF SYNONYMS CLUSTERS

—» CHECKING THE INTERNAL COHERENCE BY CROSSING

THE SYNONYMOUS PARADIGMS

- STUDY OF THE SYNTAGMATIC RELATIONS BETWEEN
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3 = BILINGUAL DICTIONARY Language 1 (L.1L) /

Language 2 (L2)

I -{words in L1 from the connected component
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