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EDITORSPREFACE

NooJ is a linguistic development environment tHiives linguists to
formalize a wide gamut of linguistic phenomena: hography and
typography, inflectional and derivational morphagfptexicons for simple
words, multiword units as well as discontinuous resgions, local and
structural syntax, transformational syntax and seims. For each type of
linguistic phenomena, NooJ provides linguists wgiplecific computational
devices (e.g. finite-state machines, context-freg eontextual grammars
as well as recursive transition networks) assodiatith tools designed to
help linguists test, debug, accumulate, combine raadage large sets of
resources.

Every year since it was first released in 2002, Noas been regularly
enhanced with new features. Linguists, social ¢$igen and more
generally researchers who are interested in cogasessing have
contributed to its development and participatedttie annual NooJ
conference. The 2011 conference was no exceptidrtten participation
of the European Meta-Net CESAR project (which amoed that NooJ
will soon be available as an Open Source) is testinto the success of
NooJ.

The present volume contains a selection of 22 lastichased on a
selection from the 39 papers that were presentéteamternational NooJ
conference which was held from June 13th to 15th 2011 in Duhik,
Croatia.

For its new v3 version, NooJ’s linguistic engines ltimeen significantly
rebuilt, bringing a clean unification mechanismtthelps design grammars
that can be used both for syntactic analysis aamstormational generation
(see Max Silberztein's paper “Variable Unification NooJ v3”). The
volume is then organized in three parts: “lexicaiticles deal with the
formalization of vocabularies and present solutitmsarious lexical and
morphological problems; “syntactic” articles presémplementations of
sets of syntactic grammars and their applicatiangliage learning,
machine translation or disambiguation); “corpudiicd&s present various
applications of the analysis of corpora in Medicimed in the social
sciences.
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The articles in Part | involve the constructiondaftionaries for simple
words, multiword units or discontinuous expressias well as the
development of morphological (inflectional or detiwnal) grammars:

—TFrancois Trouilleux's article “Le DM, a French Béamary for NooJ”
presents a new, open source electronic dictior@tydovers the standard
French vocabulary as well as its inflectional marplyy;

—Yury and Sviatlana Hetsevich's article “OverviefABelarussian and
Russian electronic dictionaries and their adaptattc NooJ” provides a
showcase of how to port existing dictionaries ithi® NooJ formalism;

—Maria Georganta and Lena Papadopoulou’s articlewdrds an
ancient Greek NooJ module” presents the projecbwifding a NooJ
module capable of parsing ancient Greek texts,dasespecific lexical
and morphological resources;

—Krzysztof Bogacki and Ewa Gwiazdecka's article fDational
structure of Polish verbs and the expansion ofdibBonary” shows how
they formalized verbs’ derivation in Polish, usimg combination of
syntactic, derivational and morphological grammars;

—Zoe Gauvrillidou et alii's article “Processing Gkhkeefrozen
expressions with NooJ” describes a set of dictiesarcapable of
describing multiword units and discontinuous expi@ss consistently;

—Liana Khachatryan's article “Formalization of peypnames in the
western Armenian press” presents a project thas ainconstructing large-
coverage dictionaries for Proper names, using Hationaries and local
grammars;

—Umut Demirhan and Mustafa Aksan’s article “Tag$et NooJ
Turkish Module” presents a new morphological analyfer Turkish that
can be used to perform complex queries on pasgpedch and affixes;

—Finally, Ranka Stanko¥iet alii's article “On the compatibility of
lexical resources for NooJ” compares the dicti@mravailable for the
various languages formalized with NooJ, and propasframework based
on XML that would help build a standard for lexicakources.

Part Il of the volume is dedicated to the formdlma of the various
syntactic constructs in texts, as well as the congon of syntactic
mechanisms that help disambiguate lexemes andstesc

—Bozo Bekavac and Kredimir Sojat's article “Syniagpatterns of
verb definitions in Croatian WordNet” presents d o€ ten syntactic
grammars that can be used to parse definitionsardiVet;

—Tereza Judi et alii's article “Direct speech recognition inxte
shows us how syntactic grammars can be used tgmempand extract
direct speech citations in newspapers and literanks;
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—Sara Librenjak’s article “Using NooJ in SLA: helgi learners by
extracting and organizing Japanese grammar” shaws $imple NooJ
grammars can be used efficiently to help studestsgnize certain terms
and expressions in Japanese proficiency tests;

—Umit Mersinli’s article “Disambiguating Turkish ti NooJ” studies
ambiguities in the Turkish National Corpus and pnés a set of NooJ
grammars that can help disambiguate texts vergiefiily;

—Danijela Merkler et alii’'s article “Disambigationf homographic
adjectives and adverb forms in Croatian texts” @nésa syntactic module
that can disambiguate Croatian adjectives with kigturacy;

—Peter Machonis’ article “Sorting NooJ out to takeultiword
expressions into account” shows us how to formaliigcontinuous
expressions by using NooJ dictionaries and grammars

—Simonetta Vietri's article “Transformation and #en sentences”
shows how she formalized a lexicon-grammar table Ifalian frozen
expressions so that NooJ can not only recognizeefroexpressions in
texts automatically, but also produce all theirgpdarases.

Part 11l of the volume is dedicated to various agailons of NooJ for
the analysis of corpora in Medicine and Social Gois:

—Ines Boujelben et alii's article “Transformatiorstalysis of Arabic
sentences” describes a module that can recognimpteyns described in
biomedical texts and then produce a corresponditagndard short
paraphrase;

—Thierry Declerck et alii's article “Integration ohtological semantic
resources in NooJ” presents a system capable singafolk tale texts in
order to compute co-reference resolutions and atmantology elements;

—Marie-Thérése Gambin et alii's article “In the puit of a lost
manuscript: Ptolemy’s Planisphaerium” shows howatthors used NooJ
to recognize and process variations and errors iffierent historical
versions of the text;

—Bea Ehmann et alii’'s article “Narrative PsychokadiApplication of
semantic role labelling” describes a system capalfleautomatically
adding psychosemantic annotations to Hungariars textthe purpose of
narrative psychological content analysis;

—Vanja Stefanec and Ivafzurant’s article “Automatic syllabification
in written Croatian with NooJ” describes the constion of an automatic
hyphenation system, using a complete set of moggficdl grammars;

—Finally, Svetla Koeva et alii’'s article “Applicatns of Bulgarian-
English parallel corpus for exploring translatiom@lymmetries” presents
techniques for extracting information from paraltarpora that can be
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used to study translational asymmetries, and stggesv/eral potential
developments in NooJ that would enhance its ndfilal parallel corpora
capabilities.

We think that the reader will appreciate the imaoce of this volume,
both for the value of each linguistic formalizati@md its underlying
methodology, as well as for the potential for neppleations of a
linguistic-based corpus processor in the sociarsms.

The Editors






VARIABLE UNIFICATION IN NOOJV3

MAX SILBERZTEIN

Abstract

NooJ’s linguistic engine integrates all its pars¢fiom the lexical to the
syntactic level) with its morphological and parapke generators. In
particular, both NooJ's syntactic parser and Noodlimnsformational
generator use the same single syntactic grammacale of this new
level of integration, we had to design a new medmnto manage
variables and compute their value.

Introduction

One of NooJ's specificities among the Natural Laaggi Processing
frameworks is that NooJ allows linguists to formalimany levels of
linguistic phenomena, and offers for each level @anemore specific
formalisms and computational devices. NooJ uses aamotation
mechanism (stored in each Text Annotation Structane TAS) that
integrates every single piece of linguistic infotiog; this integration
makes it possible to combine morphological constsain syntactic rules,
for instance. Perhaps the most striking applicatibthis total integration
is that NooJ can perform transformations automiyiagithout requiring
linguists to “program” transformation rules.

NooJ's transformations are different from ChomskyGhomsky’'s
transformations are oriented derivations perforroedsentences that can
be combined to produce, in one direction, a deepctstre (or the D-
structure in the government and binding theoryinahe other direction a
surface structure (or S-structufelNooJ’s transformations are symmetric
like Harris’ transformations, but their nature diff fundamentally from
Harris? in the sense that they are an implicit propertyaosyntactic

! See (Chomsky, 1965).
2 See (Harris, 1981).
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grammar rather than constituting a level of gramiieat needs to be
explicitly represented or “programmed” by linguidts

In order for a given syntactic grammar to be abldé¢ used both by
NooJ's syntactic (structural) parser (Silberzte@Q10) and by its
transformational parser/generator, | had to prodbpmedesign the way
NooJ's linguistic engine was managing variables aondhputing their
values.

In its v2 version, NooJ computed the value of eacburrence of a
given variable without keeping it in memory. Thisafure allowed a
particular variable to obtain different values aothe parsing path. In
consequence, grammar designers could set and gseravariable in a
loop: the variable would obtain a series of difféarealues; as many values
as times the parser would visit the loop.

For instance, consider the following grammar (Fégur), used to
translate the English noun phratbe big beautiful tablento its French
equivalenia grande belle tabté

gl Nool - [trans v2.nog] | =i i:h]
o' File Edit Lab Project Windows Info GRAMMAR
English (United States)/French (France) syntactic grammer.
—(BE—) —( —E)—) —(—@E)-) 9
SVSFR SVSFR SVSFR
v v e
4 m 3

Figure 1: Variable $V has multiple values

Note how the same variable $V obtains four valugind the parsing
of the English noun phrase: $V="the”, then $V="higthen $V=
“beautiful”, then $V="table”. Each of these words translated correctly
because its translation ($V$FR) is used exactlyraliee variable $V is
set {.e. $V is in sync with $V$FR).

This type of grammar is useful in processing seqgeerof text “word
by word” and has other advantages as well.

3 See (Silberztein, 2011).

4 For the sake of discussion, this grammar is ovairtyplified: one would need to
add agreement constraints on the noun’s gendenamdier: the French translation
for table is feminine singular, thus the words, belle and grande must be in
feminine singular.
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For instance, variables can be encapsulated safsige embedded
graphs and/or loops because each variable’s valudways computed
locally: no fear that a given variable would be diseadvertently in a
different graph for different purposes. As a resgitaphs in a NooJ
grammar were largely independent objects so theydce- at least in
theory — be shared and distributed as opaque “agks™

The way NooJ v2 handled variables looked very mlikd a great
original idea!

A Dead End

Unfortunately, the very fact that NooJ was not vini§ all values of
each occurrence of a given variable prevented g@ndasigners from
combining agreement constraints and propagatinm takbng a parsing
path. For instance, consider the following gram(fégure 2):

o' Nool - [silly.nog] ‘.‘:' of x|
o File Edit Lab Project Windows Info GRAMMAR
English (United States)/English (United States) synizctic grammar.
() ——) —( ) ) - () )9
5 <SDSNb=8WSND> W 5 <8P8Pers=8WSPers>
a4 m 13

Figure 2: Two inconsistent constraints

This grammar contains two constraints:

= <$DINb=$W$Nb> (assuming that $W is a noun) chethia it
agrees in number with its determiner,

= <$P$Pers=$W$Pers> (assuming that $W is a verbykshthat it
agrees in person with the following pronoun.

5 Graphs are not totally insulated: if a variablesés in a grapt, it can still be
seen in another graf provided that its value was computedAimefore it was
used inB... As a matter of fact, graphs were never intendetded autonomous
objects that could be distributed and shared inépmtly from the grammar that
encapsulates them. In NooJ — as opposed to INTEX,(Silberztein, 1993) —
the atomic piece of grammar is the grammar, nogthph.
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In other words, $W takes the role of both a noum ftfie first
constraint) and a verb (in the second constraiht)loes not make any
sense, and such an inconsistent grammar shoufgtodice any result.

However, because $W is computed independently ¢ach NooJ
needs its value, an ambiguous word that could e &moun (that agrees
in number with the preceding determiner) or a gt agrees in person
with the following pronoun) will indeed be recogeik by this grammar,
e.g.in the following sequence:

... some cooks he ...

the wordcookscan be either a plural form of the notwok(in which case
it does agree with the plural determiseme, or a conjugated form of the
verbto cook in which case it agrees with the following pronde

As grammars contain more and more lexical condsand longer and
longer sequences (which include ambiguous word&),parsing results
become less and less reliable. For instance, cendide following
grammar (Figure 3):

o' Noo) - [three constraints.nog] ‘.‘:' ) |
95 File Edit Llab Project Windows Info GRAMMAR
English (United States)/English (United States) syntactic grammer.
(D) ~( ) ) -( £2) ) B
D <S$DSNb=8NSNDb> N <SNSNb=$VSND> v <SN$Sem=5§V§SubSemn>

Figure 3: Three constraints

This grammar recognizes sequences constituted Hgtarminer, a
noun and a verb: this useful grammar can be apfdiéatge corpora when
one wants to index and retrieve sequences sucthadirector runs...”,
“his car stopped”, etc.

The constraint <$D$Nb=3$N$Nb> checks that the ddteFmagrees in
number with the noun; the constraint <$N$Nb=$V$Ntirecks that the
noun agrees in number with the verb; the constraiBN$Sem=
$VESubSem> checks that the noun’s semantic clasgspwnds to the
verb's subject's semantic class. This grammar ctigrerecognizes
sequences such as:
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... Awoman says ...

(“a” agrees in number with “woman”; “woman” agreies number with
“says”; “woman” is a proper agent for the vadbsay. However, it will
also recognize a large number of incorrect sequenneparticular if the
middle word stored in variable $N is actually amlugs. For instance, if
$N is associated with three lexemes: one lexemédcagree with the
determiner (but not with the verb), another lexeroneld agree with the
verb (but not with the determiner), and the laste ocould agree
semantically with the verb (but not in number)...

In conclusion: although grammars such as the on€igare 3 are
seemingly simple and very natural from a linguigtiint of view, the way
NooJ v2 interprets them make them unreliable at; tlesir application to
large corpora typically produces considerably t@nynfalse results.

Clearly, the benefits of computing variables’ vaudynamically
without keeping track of the resulting values aegated by the fact that
linguists cannot combine constraints in grammatsbly. We need to
make sure a given variable in a grammar holdsdh@esvalue everywhere
it is used, i.e. we need to unify all the valuegach variable.

NooJ v3’'s Variable Management Mechanism

In the new v3 version, Nooj uses a single variaiplace to make sure
that every variable in a given grammar has onlyaiae (more precisely:
one lexical unit). Thus the new engine processegthmmars in Figure 2
and Figure 3 reliably.

In order to allow grammar designers to use vargbidoops (such as
in Figure 1), | have added the special variable EThich always refers
to the current lexical unit and thus “simulates® thiay v2 bound variables
to their values. This time, however; there is nechto define the variable
$THIS: it always refers to the current lexical uffihe grammar shown in
Figure 1 could then be rewritten as the followimgrgmar (Figure 4):
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.l Mool - [trans v3.nog] |£‘E‘éj

a.' File Edit Lab Project Windows Info GRAMMAR

English {United States)/French (France) syntactic grammar.

[DET> J——=A>] =
STHISJFR STHISSFR STHISSFR

4 [ ‘ I3

Figure 4: Variable $THIS can be used in loops

$THIS takes four different values when parsing ti@in phrasethe
beautiful red tableand $THIS$FR computes their translation correctly

However, some v2 grammars will still need to berit@n to v3, as it
is no longer possible to use the same variable namiferent graphs of a
single grammar to refer to different objects.

This is unavoidable; | hope NooJ users who havéeedebn the
possibility of using one single variable name tieréo different objects in
one grammar will forgive me! The new design hasvedld us to escape
from the dead end of the dynamic computation ofheaariable’s
occurrence. In the meantime, | believe that the degign enforces the
unity of every variable’s value and thus will halg build more robust
grammars that are more natural from a linguistinpaof view.

In the short term, the new design has already akbws to add new,
exciting functionalities to NooJ’s transformatiomabdule.

Variables’ Multiple References

Version v3 already takes advantage of the fact ¢bah variable has
indeed one unique value in order to allow grammesmighers to simplify
each grammar’s graph massively. Consider, for int&tathe following
grammar (Figure 5), which represents simple trasgsgentences:
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85/ NooJ - [Subject Verb Object (no agreement).nog] =8 %

B3 File Edit Lab Project Windows Info GRAMMAR

English (United States)/English (United States) syntactic grammar consists of & graphs

(——) (-m-)

(===0)

+passive
Pred 4

(-ED-)

PR10

Concel |

Figure 5: A syntactic grammar

In this graph, note how variable $NO is definedte top left of the
graph, and is used in theput of the grammar at the bottom right of the
graph. One may see the reference to $NO as a rabteéviation” of its
definition, and indeed, this abbreviation allowargmar designers to draw
more compact and elegant graphs.

But NooJ’s new variable system does much more than it actually
keeps a live link between all the occurrences wérable and its unique
value: technically, if one applies the grammar wfuFe 5 to the sentence
John sees MaryNooJ's syntactic parser sets “John” to variat\® &nd
“Mary” to $N1. Then, the paraphrase generator ubese same exact
values when it explores the paths at the bottoth@f@raph to produce the
passive sentencilary is seen by Johfas opposed tdohn is seen by
Mary). In other words: the new variable mechanism adlaw to design
parameterized grammars, i.e. grammars that coutaiables set during a
syntactic parsing.

The situation is more complicated for variable $Pwnéhich is defined
twice in the grammar: at the top of the graph, weeh$Pred = <V+3>,
whereas we have $Pred = <V+PP> at the bottom ofgttagh. That
certainly looks like an inconsistency because aabde should not have
more than one value. However, note that during phesing of any
sentence, this variable will, in fact, be set cohge:
= either the sentence is in the active mode (@fn sees Majy then

we get $Pred = <V+3> (e.g. $Pred = “sees”), or



8 Variable Unification in NooJ v3

= the sentence is in the passive mode (dary is seen by Jolnthen
we get $Pred = <V+PP> (e.g. $Pred = “seen”).

The fact that the same variable $Pred is used o tveo different
values is not an issue because these values wilr e alive at the same
time during the syntactic parsing of any sentefideat, however, is no
longer the case for NooJ's paraphrase’s generabichwcomputes both
$Pred = “sees” when it produces paraphrases sudblassees herland
$Pred = “seen” when it produces passive sentencds asMary is seen
by John

What then is the true value stored by NooJ for 8PEhe answer is in
fact a linguistic one: NooJ considers both lexersses,see,V+PR+3+s>
and <seen,see,V+PP> to be instances of the siagieal unit <see,V>,
but with different properties. In other words, betbrd forms “sees” and
“seen” are processed by NooJ as two variants afigue linguistic unit.
When NooJ's parser matches the variable $Pred eénctintext of the
symbol <V+3>, it produces the form “sees” wheredsem the parser
matches $Pred with the symbol <V+PP>, it produbesdrm “seen”.

Note that this behavior is just a generalizationtted way NooJ v2
already processed complex variables: just as $v@&en$V$Nb or
$V$Tense refer to different property values for szene lexical unit, $V
in the context of the lexical symbol <V+3> and hmetcontext of the
lexical symbol <V+PP> produce two different lexenadues®

In conclusion: just like the two variables $NO a1, the variable
$Pred takes its (unique) value when NooJ parseinthé sentence, e.g.
John sees MarywWhen NooJ’s paraphrase generator produces sesténc
the active such agohn sees hefthanks to the symbol <V+3>), NooJ
instantiates $Pred with the lexeme value “<seed/3€R+3+s>". When
it produces passive sentences sucshasis seen by hirfhlooJ matches the
lexical unit $Pred with the symbol <V+PP>, whichaffect computes the
lexeme “<seen, see, V+PP>".

This mechanism is reversible when the number afulistic units is
constant: for instance, if one enters the sentdotm is seen by Mary
then the same grammar will produce the sentéfiagy sees Johnthe

5 Internally, NooJ’s parser uses the notation $V_R+Bnd $V_V+3. This

functionality, unique to NooJ, is made possible thg fact that all of NooJ’'s

engines (including the morphological parser andegeior) are integrated. Note
that $V_V+3 produces actually three conjugated forfisees”, but also “see”

(third person plural) and “saw” (third person i hreterit). The grammar contains
an agreement constraint that filters out all thenfo that do not agree with the
subject.
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constraint <V+PR> will produce the form “sees” frahe lexeme <seen,
see, V+PP>. However, if one enters the sentéecgees heiNooJ cannot
compute values for the lexical symbols <DET> and><{MNsed in the NPO
and NP1 graphs): as a result, NooJ confines iteelflisplaying these
symbols.

Agreements

The grammar shown in Figure 5 can parse any ditestsitive
sentence that contains a noun phrase or a promtloavéd by a verb and
then a noun phrase or a pronoun, as well as iwvy@arm. There are two
levels of agreement checks that need to be disdusse

(1) One needs to take several syntactic agreementraotistinto
account, such as the one between the determinghambun and
the one between the subject and the verb. For riostathe
grammar must reject the incorrect sententée* men sees the

apple

NooJ v2 was already capable of processing thesss tgp constraints:
we simply need to add them into the grammar (Figyre

The constraint <$THIS$Nb=$Head0$Nb> located under hode
<V+3> checks that the verb’s number property iqial to the head of
its subject’s noun phrase; $HeadNO is defined éndimbedded graph NPO
(Figure 7).

In the same way, the constraint <$THIS$Nb=$PRO0$hHeecks that
the verb agrees with its subject pronoun.
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L
85 Nool - [Subject Verb Object (some agreements).nog] =0 X

o5l File Edit Lab Project Windows Info  GRAMMAR

English (United States)Engiish (Urited States) syntactic grammar consists o 10 graphs

(—Em—) (20-)
NO N

(“em))
Pred <STHISSNb=SHead0$SNb>
<STHISSNb=SPRO0!

I

()

Pred

(&)

PRO1

0sec

Figure 6: Agreement constraints used by the syntactic parse

a5’ NooJ - [Subject Verb Object (some agreements).nog] ==}

o File Edit Lab Project Windows Info GRAMMAR =S

English (United States)/English (United States) syntactic grammar consists of 10 graphs.

NPO

1

Head0

< I D

0 sec

Figure 7: A simple grammar for noun phrases
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(2) One also needs to take care of agreement constizétiveen the

two noun phrases and their corresponding pronowhgh are
produced by the transformational generator. Fotaitse, when
NooJ produces paraphrases for the sentdnbe sees Maryit

must not produce sentences suctslas sees Marpor she sees
them Although these latter sentences are correct sijcadly,

they do not constitute correct paraphrases of tiginal sentence
and thus should not be produced by the paraphexseragor.

Thanks to NooJ v3’s new variable management meshanthough,
this type of agreement constraint is actually immated in the most
straightforward way: one just needs to add theesponding constraint, as
if the variables that hold the pronouns had acttsles in the input
sentence. In a way, the grammar already tells aistkie pronouns he and
her are somehow implicitly present in the sentejuen sees Marywe
just need to filter out the wrong pronouns and kd#epone that agrees

with John (i.ehe) and the one that agrees with Mary (her).
Let’s turn to the final version of our grammar (&g 8):

(~grm)—)
Pred <STHISSNb=SHead0SNb>
<STHISSNb=SPRO0OSND>

(—8-)

PROO

()

<SPRO0SNb=5Head0SNb> PRIL <SPR11SNb=SHead1SNb>
<SPRO0SGender=SHead0SGender> <PR118Gender=SHead1$Gender>

&5’ Noo) - [Subject Verb Objectnog] =B %
o File Edit Lab Project: Windows Info  GRAMMAR
English (United States)/English (United States) syntactic grammar consists of 10 graphs

(—™0—) (-

N0 V]

I

(=) y
Pred
(- )
PRID <SPR10SNb=SHead1SNb>
<$PR105Gender=SHead15Gender>
(-#m-)
PROL <SPRO1SNb=SHead0SNb>
<$PR0O15Gender=SHead0SGender>
‘« il }
Cancal

Figure 8: Agreement constraints used by the paraphraseaene
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The two constraints <$PRO0$Nb=$Head0$Nb> and <$B&6ader=
$Head0$Gender> check that the subject pronoun -ehnikiproduced by
the paraphrase generator — agrees in number argénder with the
subject noun phrase (i.@ohn) of the input sentence.

In conclusion, the new v3 engine allows variabted®é¢ used not only
by the syntactic parser, but also by the paraptgaserator. Vietri (2012)
shows how the new engine is used to produce tramat@mns for
idiomatic expressions formalized in a lexicon-graanitable.

4 Noo) =B X
File Edit Lab Project Windows Info DICTIONARY

o7 Subject Verb Objectnog 55 Untitied Modified] e &)
English (United I (United ’ consists of 10 graphs )

# NooJ V3
Dictionary

Input Language is: en
Alphabetical order is not requ

(=)

5 Transformation for grammar: Subject Verb Object... = || 7@;:17}71{ |

#
*
#
#
*
#
# Use inflectional & derivationa
# Special Command: #use paradigm
Entera phrase to parse: s
*
#
#
*
#
*
#

Special Features: +NW (non-wor

‘Mary eats the beans PR
+FLX= (infle

Transformations

€ Name atransfomation Special Characters: '\' '"' '+ P

+Passiva-Neg

(+ Perform Al Transformations Dictionary generated automatic

—— ¥

Mary eats the beans, Stactive

Mary eats them,Stactive

Mary eats,Stactive

she eats the beans,S+active

she eats them, S+active

<SPR10$Gender=SHead13Gender> she eats, Stactive

( | [the beans are eaten by her, S
the beans are eaten by Mary,S

PR{ |the beans are eaten, 8

they are eaten by her,S he

Ll 111 they are eaten by Mary, S 3

they are eaten,S

™ disploy lexemes
Produce Paraphrases

I™ display constraint failures

PRID

< I b

_Cancel |

Figure 9: Producing paraphrases for the sentence Mantleatseans

"I am using indices to refer to the role and to $lyatactic function of each
pronoun. For the input sentendghn sees Mar$PROO0 is the pronoun associated
with the agent (0) role in the subject (0) syn@agosition, i.ehe $PROL1 is the
pronoun associated with the agent (0) role in tbenglement (1) syntactic
position, i.e.him; $PR10 is the pronoun associated with the then® irothe
subject position, i.eshe $PR11 is the pronoun associated with the thereeino
the complement position, i.ber.
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Perspective: NooJ CESAR project

| apologize for the compatibility problems that tiew variable engine
might create for some NooJ users; | do believettiatflexible” dynamic
way of processing variables was indeed a deadatt] have shown that
with the new engine, not only can we design gramsmthat are as
powerful as the ones created with NooJ's previarsiens (thanks to the
new $THIS variable): we can also design grammasdhn be used both
by NooJ’s syntactic parser and by its transfornrmatiggenerator. | believe
this makes NooJ truly different from all other Natu Language
Processing Tools with which transformations haveébéo“programmed”
explicitly.

The European META-SHARE CESAR project has choseims®oNooJ
as their linguistic corpus processor, and a teanthatMihajlo Pupin
Institute (Belgrade) has already started to porbNinto the MONO
framework, which will allow it to run on most opdéirgy systems,
including LINUX, UNIX and Mac OSX. The upcoming \3version will
be based on v3.0 (the .NET version) and will incogpe the new variable
management mechanism.
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LE DM, A FRENCHDICTIONARY FORNOOJ

FRANCOIS TROUILLEUX

Abstract

This paper presents the DM, a new dictionary foertah. Freely available
resources are selectively used to obtain lexicahnas, from which
morphological grammars generate about 538 000 lmasef. Evaluation
of the DM on corpus shows that it stands the coisparwith the previous
NooJ delaf dictionary.

Introduction

For historical reasons, large coverage Frenchatliaties are available
to NooJ users only in the compiledod format. This poses several
problems for grammar development, e.g. constraims’t work, adding
new information to a lexical entry requires redigfgnthe whole set of
information on that entry, the dictionaries canpetused for generation...

We then decided to produce a new dictionary, caliedDM, designed
in the NooJ format (Silberztein 2003, 2005), on chhithe NooJ
community will have control. This paper first prete a quantitative
analysis of the freely available resources we amrsd. The next two
sections describe the way we constructed the DMefdcal and function
words, leading to a global view of the DM extensi&imally, results of
morphological analysis and parsing with the DM epenpared to results
obtained with thelelaf.noddictionary.

Available resources

To build a freely available dictionary, we had &dyron resources for
which free reuse is licensed. This excludes sorseurees, in particular
the Morfetik dictionary (Mathieu-Colas 2009), whihinteresting in that
it makes use of several good quality resources.i®ial plan was to rely
on three free resources: the DELA (Courtois 198Mrphalou (Romary
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et al. 2004) and the Lf& (Sagot 2010) In order to evaluate the potential
contribution of each of these resources, we congpdinie lemmas they
contain for the adjective, adverb, common nounpyénterjection and
prefix categories. Results are given in TatleThe union column gives
the number of lemmas in the union of the threeialietries. The central
columns give the percentage of the union whichoisimon to the three
dictionaries int.), common to only twolL, LM, MD) and specific to each
(D, L, M).

int. | DL | LM | MD D L M union
adjectives | 24.7 5.1 2.5 154 231 11.6 1F.6 350124
adverbs 589 229 09 08 81 29 5§54 3704

nouns 355 6.1 0.3 9.4 30|8 1 16.9 82118

verbs 4570 35 014 12p 29]1 19 75 13271
interj. 34| 23| 03] 301 23 1055 304 35
prefixes 0 9.6 0 0 84.1 6.3 0 921

Table 1. DEL A-L efff-M or phalou comparison.

int. dela morph. | union
adjectives 45.3 32 22.7 31064
adverbs 61.6 32 6.5 3596
nouns 454 37.3 17.4 81289
verbs 59 33.2 7.8 13020
interjections 37.5 28.3 34.3 315

Table 2. DEL A-M or phalou comparison.

The prefix and interjection categories are peculiBhere are no
prefixes as autonomous entries in Morphalou. FHerdhtegory, the DELA
is much richer than the K& the intersection of the two being rather small,
with only 88 lemmas. Interjections are dealt withpdrately in the three
dictionaries. The table line actually counts th#ofeing categoriesintj
for the DELA, interjection andonomatopoeia for Morphalou andgres for
the Ldff. As can be seen, the intersection is not emptytHaicategories
do not correspond very well. 23 onomatopoeia of phaiou are

! First work on the L#f dates back to 2004; we use the latest versionate, d
extensional version 3.0.

2 We only look at uncapitalizesimple words,i.e. without any whitespace, hyphen
nor apostrophe. Figures are obtained after coorctf a few errors and
normalization of some lemmas.
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interjections in the DELA, the categopres of the Lédff includes both
interjections and presentatives\asci, voila (“here is”), which insofar as
they may introduce a complement and combine wifticcpronouns
should maybe be categorized differently.

Regarding the four other, more important, categor@e may note
that the specific contribution of the fifieis small, except for adjectives.
More than 96% of the adverbs, nouns and verbs eofLtff are actually
present in the DELA. For adjectives, the numbepiigy 67%, but the
difference comes from the fact that thefff guite systematically codes
past participles as adjectives: the “adjectivesXhumé blasphémg
démarré(“started”), for instance, are specific to thefL.e

The specific contribution of Morphalou is relatiyedmall for adverbs
and verbs. This is due to recent work on thesedategories in the L
(cf. Sagot and Fort 2007; Tolone and Sagot 2009).tl2 other hand,
Morphalou contains an important number of nouns adjéctives which
are neither in the DELA nor the ffe

Table 2 gives a direct comparison between the DEhé Morphalou.
It shows that the intersection of the two dictidearis surprisingly small
and that the DELA is clearly the bigger of the tdictionaries.

The DM Lexical Words
Lemma Selection

In view of the observations we made, we had sewamtibns for a new
dictionary. A first idea could be to make the unadfrthe three dictionaries
and obtain what would probably be the biggest jremtailable French
dictionary for NLP. The drawback of this approacbuwd be that the
dictionary will include all the errors to be foumdthe dictionaries. Rather
than taking the union of the dictionaries, we thistided to go for the
intersection. The idea is to favour precision: gresence of a word in
several dictionaries is a guarantee that it dodst ér French. Each
dictionary is in a way validated against the oth&véh the choice of the
intersection, this project differs from the Morfefiroject (Mathieu-Colas
2009), which builds theinion of the resources it uses; the choice of the
union in this project imposes manual validatiortla# entries, our choice
of the intersection allows automatic validation.

Having chosen to favour precision, the question aiesn which
intersection to take. A first idea could be to tdke intersection of the
three dictionaries, but, as we have seen, tH#f lsefor a very large part
included in the DELA. The DELA would thus have artsof double



