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A semi-automatic syntactic annotation of a parthef Czech National Corpus in the
Prague Dependency Treebank is being carried osgdban the Praguian Functional
Generative Description, the core of which is a deleacy based account of
underlying sentence structures.

The first phase of the tagging procedure (seecH#&D8) consists of morphemic and
"surface” annotations, during which the intermeslianalytic level' (AL) is achieved;
the analytic tree structures (ATSs) contain a rfodevery token of a word, and even
of a punctuation mark, as is often the case initaggrocedures.

The aim of the present paper is to characterizesd¢isend phase, i.e. the main step of
syntactic tagging, the procedure prepared for thacisg from AL to syntax itself, i.e.
to underlying, tectogrammatical representationss,wich are technically modified
for the given purpose, as will be seen in the sgque

1. Main differences:

Dependency trees are present both on AL and oietle® of TRs. However, in the
TRs only the nodes corresponding to lexical (aut@s#ic) units; function words (or,
more exactly, their functions) are representedrayces of the lexical labels, i.e. by
syntactic functors and by grammatemes (which maakues of tense, aspect,
modalities, number, and of other grammatical caiegp

While TRs are underlying structures (basically appiate to serve as input to
semantic interpretation, see Sgall et al. 1986;IS§92) and distinguish at least
about 40 kinds of syntactic relations (classifiacthe valency grids included in the
lexical entries of the head words as argumentsipmats, and obligatory or optional,
see Panevova 1974; 1998), in ATSs syntactic relatiare classified only on a
"surface” layer, and without more subtle differes)cauch as those between types of
objects or of adverbials.

One aspect of the TRs is their topic-focus artitboiawith a scale of communicative
dynamism, represented as underlying word order; angadjective is prototypically
more dynamic than its head, even if preceding thensurface, i.e. in the word order
of the morphemic representation (a string withareptheses), cmaly'small' in (1);
see Sgall (1967), H&pva (1984; 1993).

2. Coordinating constructions:

For technical reasons, in tagging we use nodescdordinating conjunctions (as
heads of the coordinated items), although this dussexactly correspond to the
theoretical specification of TRs (a formal treattnehTRs including all combinations
of dependency and coordination and based on thailetktspecification of the

linguistic approach in Sgall et al. 1986 was présgrby Petkewi 1995). Therefore

we distinguish between TRs proper and Tectograneadaiiree Structures (TGTSS),
see Hajtova (1998); cf. Fig. 1, i.e. a (highly simplifiedipderlying tree for ex. (1).



(1) Marie a  Jan, ktemaji malého syna, Ziji v Lomnici.
Mary and John, who have small son, iiveomnice.

a.CONJ Lomnice.LOC
Marie.ACT.Co Jan.ACT.Co mit.DESCR
ktery. ACT syn.PAT
maly.RSTR

Fig. 1.

A highly simplified TGTS of (1), with functors atthed to
dependent nodes (Conjunction, Actor/Bearer, Patient
Descriptive adjunct, Co for the Coor- dinated items

3. Linearized underlying representations:

TRs can be unambiguously linearized; e.g. the pyini& of (1) can be written as
(1), with each dependent item and each coordinaastruction closed into
parentheses; the subscripts (at the parenthessted to the head word) indicate

functors:

(1) ((Marie Jargon; (pescr(ktery.Plurheior mit (opj syn.Plur Resyrmaly))))actor Zit

(Loc.in Lomnice)

Unmarked grammatemes (Sing, Pres, Declar, etchareritten here.

A further example:
(2) Iniciatai dosud nesehnali fedinych ficet podpid poslandg.
Initiators hitherto have-not-gathered necessatyrty signatures of-MPs

(2') ((Iniciator.Plur paron))act (dosudyemp. on(N€GRhem Sehnat.Prefph: podpis.Plur
(Appurt poslanec.Plur) gestrtiicet) (restrpOtebnych))



Note that such a deverbal nouniagiator has an obligatory Patient. With cases of
coreference (anaphora) the data on the antecedemegistered in the label of the
coreferential node (see Sect. 4 (ii)(c) below).

4. The automatic part of the transduction of ATSsto TGTSs:

A part of the transduction procedure (see ttaja 1998) can be formulated as general
steps, carried out automatically:

(i) In an automatic 'pre-processing' module, thmutrof which are the ATSs, the tree
structures are pruned, i.e. the nodes that areadak auxiliary items in the ATSs get
deleted, without losing any important pieces ofoiniation these auxiliary items
carry. During this pre-processing, most of the winadl morphemic forms are put
together (being placed in the position of the 'Bgjh of their parts), and the
information they convey is added in the form ofioes$ (esp. grammatemes) of the
TGTS complex tags. This concerns the values of hwdggical categories such as
tense (Preterite, Future), verbal modality (Coodidl), deontic modality (withmusi
'must’, miZe 'can, may' and other modal verbs), diathesis, atd. aspect, or gender
and number with nouns, and degrees of comparistimasgijectives and adverbs; they
get their values on the basis of their morphemgs ttsome asymmetries between
forms and their respective functions will be solveder, during the manual
procedure). The grammateme of sentential modaliith( the values ENUNC,
INTERR, IMPER, DESID) is specified automaticallytviall heads of main clauses
on the basis of the node standing for the finalesame boundary and of other data
(esp. particles) present in the analytical tree.

The analytical function Subject with an active verd converted into the
tectogrammatical functor ACT (Actor/Bearer).

The analytical function AuxR denoting the partioereflexive passive is converted
into a node with the lexical value General andftlotor ACT.

(i) After the 'manual’ handling of TGTSs (see &a&tts below), another automatic
module is being prepared, which will serve to adfdrmation that can be 'retrieved'
automatically now in the preliminary version of T&S:

(a) the gender and number values are cancelled watld tokens with which they
only indicate agreement (adjectives in most pas#jocertain pronouns, numerals,
etc.); thus, an adjective retains its gender vahig if it does not depend on a noun
(e.g. a superlative);

(b) the sentence modality value with 'content’ sésu(indirect speech and similar) is
added into the respective grammateme of the healsvef these clauses in
accordance with the conjunction present, e.g. ENURE; IMPER @z, nechr, aby),
INTER (zdaand other interrogative words);

(c) certain additions are carried out which canspecified in this phase of the
procedure, e.g.:

-the lemma of the node carrying the functor valN€T is assigned to the
grammateme COREF of an occurrencesethat has not yet been treated (i.e. the
PAT of an active verb in the prototypical case);

- the remaining nodes without lemmas (in coordidiaenstructions or in apposition)
are assigned the lemmas of their counterpartseigitten construction; e.g. in



Jirka pozval Marii a Karel Milenu
(lit. Jirka invited Mary and Karel Milena)

the node correspnding to the deleted second ocmeref the verb (which has been
added "by hand" as governing boitarel ACT and MilenuPAT) gets a lemma
identical to that of the lefthand coordinated item;

- the secondary values of syntactic grammatemesSg@ttion 5 below) are added
there, where a preposition allows for a reliable oicé:
ACCOMPANIMENT.WITHOUT (be)d, BENEFACTIVE.NEG froti), DIR3.IN
(do), etc.;

- the remaining nodes corresponding to commas edasfuotes, etc. are deleted.

In the next stages, the automatic procedure isasgapto be enriched in various
respects, to cover at least the most regular phenarof subdomains such as:

- word derivation (up to now only the deverbal atlyes, possessive adjectives and
pronouns, and adverbs derived from adjectives amelled on the basis of the lemmas
of the source words),

- certain elementary ingredients of the build-ughe lexicon, which should contain
several kinds of grammatical data especially iniclgdhe valency frames or grids),

- the development of the degrees of activatiorhef'stock of shared knowledge' (see
Hajicova 1993) as far as derivable from the use of naussbsequent utterances in a
discourse.

5. Intellectual part of underlying tagging

The following operations can only be performed liat#ually, (before further
analysis helps to find reliable criteria to indgtdpecific contexts in which secondary
functions occur):

(i) the analytic functions (such as Subject, Ohjéatverbial, Attribute), exressed by
case endings, subordinating conjunctions and piemos, are changed into
corresponding functors; e.g. Dative with an LA abjerimarily yields ADDRESSEE,
with an adverbial it yields BENEFACTIVE, Caby or nayields Objective with LA
objects and AIM or LOC, respectively, with advelbjahe syntactic grammatemes
accompanying LOC (corresponding to the primary fioms of prepositions such &s
'in', na'on’, pod'under’,mezi'between’, and so on) are left for further treatin{the
original preposition is retained as the value odp&cific attribute in the complex
symbol of the noun; cf. Section 4 (ii)(c) as foe tubsequent automatic step);

(i) nodes for the deleted items are 'restoredieeitas pronouns (including specific
symbols for a 'General Participant’, for a '‘Comd&xedl and for an 'Empty Verb' (with
the non-verbal heads of sentences that are néftheatives, nor pure denominations,
such as nominal headings) or the attribute 'lemsnigft vacant for further treatment
(e.g. in coordinations, see Section 4 (ii) (c) aov

(i) the topic-focus articulation of the senteniseaccounted for by means of three
values of the corresponding attribute, namely ffimcus' (more exactly: contextually

non-bound), t for non-contrastive (part of) topiorftextually bound) and c for

‘contrastive' (part of) topic;



(iv) with possessive adjectives and pronouns deg@ndn nouns, the number and
gender values of their basis are taken as the yvalugheir respective grammatemes:

-jeho 'his' gets the values SING, ANIMATE (or INANIMATEr NEUTER
according to the context, i.e. to the gender ofaecedent,

- jeji 'her' gets SING, FEMININE

- jejich gets PLUR and the appropriate gender,
- muj 'my' gets SING and either ANIM or FEM,
- matin 'mother's' gets SING, FEM, and so on.

The annotators use the help of a 'user-friendlftfvsme that enables them to work
with diagrammatic shapes of trees.

6. Concluding remarks:

Almost 100 000 sentences from the Czech Nationap@o have obtained their
‘analytical' annotations, and we expect to get adl@u000 sentences annotated by
their TRs before the end of the year 2000.

Neither the automatic nor the manual part of thggitay can achieve a complete
formulation of tectogrammatical representationsve®a types of grammatical
information will be specified only after further eirical investigations. Thus, e.g.,
the disambiguation of the functions of prepositi@ms conjunctions can only be
completed after lists of nouns and verbs with dme@yntactic properties are
established. However, the annotated corpus wikro#f suitable starting point for
monographic analysis of the problem concerned.

Whenever possible, also statistical methods will lsed; specific combined
procedures are being tested, based on statistidadteuctural approaches.

In this way a theoretically substantiated labellin§ the TRs can be gained,
distinguishing between different kinds of objeatsl adverbials, between meanings of
function morphemes, topic and focus, and so on. fEsalt will be much more
complex than that of a parser or tagger of the lusnds: not only the grammatical
well-formedness will be checked, but disambiguatgmesentations of sentences will
be achieved, which (although underspecified in ploets in which the sentence
structure is not fully specific - indistinctnesssystematic ambiguity”, scopes of
guantifiers) would constitute an appropriate inpot a procedure of semantic -
(pragmatic) interpretation.
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