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Abstract

The present contribution is aimed at a complex description of the
treatment of the so-called function words within the framework of a
dependency-based Functional Generative Description as proposed
in Prague by Petr Sgall and his team and its reflection in the Prague
Dependency Treebank, an original annotated corpus of Czech. Both
the framework and the treebank are based on a stratificational model
of language, a part of which are two levels of dependency-based
syntactic structure, one oriented towards the syntactic structure
of the sentence on the surface layer called analytical and the other
oriented towards the underlying, deep sentence structure called
tectogrammatical. The dependency tree structure of the sentence on
the analytical level contains all the words present in the sentence as
separate nodes, while the dependency representation of a sentence on
the tectogrammatical level conceived of as a linguistically structured
meaning of the sentence contains only content words as its nodes. On
the analytical level, a distinction is made between different classes
of function words, the main boundary being between the function
words that function within verbal complexes and which contain
information about the morpho-syntactic properties of verbs (i.e.,
auxiliaries), and those being parts of nominal groups (prepositions)
or connecting clauses (or, as the case may be, parts of clauses) into
one whole (conjunctions). It is argued in this article that auxiliaries
should be considered to be dependents on the verb that is their
governor and to which they “belong,” and that the prepositions and
conjunctions, on the contrary, should be considered to be the heads
of the nouns or clauses whose form they “govern” or “control.” On
the tectogrammatical level, the semantic contribution of the func-
tion words to the meaning of the sentence is reflected by informa-
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tion attached to the nodes of the tectogrammatical tree in the form
of complex labels. Auxiliaries, prepositions and conjunctions are
the most evident classes of function words, though there are some
groups of words such as particles that are located on the borderline
between function words and content words, to which we also pay
attention in this study.

1. Introduction

The classification of words into subclasses is one of the topics that
has been paid attention to by linguists of most different orientations
and the criteria for such classification have been sought in morphol-
ogy (subclasses known as word classes classified with regard to their
participation in the declension/conjugation paradigms), in syntax
(with regard to their function in the sentence as the term “function
words” indicates), or with regard to their semantics as reflected in
the opposition of autosemantic (content) vs. synsemantic (function)
words. It is no wonder then that also formal descriptions of language
such as dependency grammars have had to take these classification
issues into consideration.

The Praguian Functional Generative Description (FGD in the
sequel) we subscribe to is a dependency-based formal description
of language that understands the language system as a multistratal
system of levels the units of which stand in the function—form
relation (Sgall 1967, Sgall et al. 1969, Sgall et al. 1986). In other
words, a unit on a given level is understood to represent a form of
(an) element(s) of (a) unit(s) of a next higher level that is/are its/their
function(s). Besides the phonological and morphological levels, there
are two syntactic levels in the system, one reflecting the structure of
the sentence on the surface level (later called analytical),and the other
reflecting the underlying syntactic structure of the sentence (called
tectogrammatical). i.e., a structure understood as the linguistically
structured meaning of the sentence. The representations of the sen-
tence on these levels have the form of a dependency tree,' while the

! Formally, the representations are rooted (oriented) trees with labelled nodes.
Each sentence is represented by a single tree (i.e. a continuous graph). Whenever
labels are considered for edges, they are technically made part of the (complex) label
of the dependent node. A complex label is a set of attribute-value pairs, organized
in hierarchical groups (if necessary).
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representations of the sentences on the lower levels have the form
of a string (labelled sequence of tokens).

The main difference between the two syntactic levels—on top
of the repertoire of the syntactic relations—lies in the fact that on
the analytical level, every word of the surface shape of the sentence
(including punctuation tokens) is represented by a node of its own
and at the same time, no newly added nodes are allowed. On the
tectogrammatical level only the autosemantic lexical items (content
words) are represented by a separate node and the synsemantic lexical
items (function words) lose their independent status; their contribu-
tion to the meaning of the sentence is captured within the (labels of
the) nodes for the autosemantic word classes.

This implies (among other things) that in the case of surface
deletions, some words present in the surface sentence shape are
lacking their governor or their dependent. To keep the representa-
tion a continuous tree structure, words with a missing governor are
placed in the position at which the missing (elided) word would have
been and receive a special label to mark what may be called “a false
dependency.” In the tectogrammatical trees, the cases of surface dele-
tion are resolved by inserting new nodes into an appropriate place in
the dependency structure (Haji¢ et al. 2015, Haji¢ova et. al. 2015).

Let’s also mention that on both levels, a complete node ordering
is defined. On the analytical level, the linear node ordering corre-
sponds to the word order of the tokens in the sentence (which is easy
to achieve since each token is represented by a single unique node);
this implies that the analytical trees can be non-projective in principle
(Havelka 2005, 2007; Zeman 1998, 2004). On the other hand, the
node order on the tectogrammatical level is given by the so-called
communicative dynamism (related to information structure; Sgall
and Hajicova 1987; Veseld et al. 2004; Hajicov4 et al. 2004), and by
definition tectogrammatical tree structures are always projective .

The theoretical multilevel approach of FGD is reflected in the
conception of the Prague Dependency Treebank (PDT) that was
being built in Prague beginning in the nineties of the 20th century

> While there are many formal definitions of projectivity (not all of them equiva-
lent, see e.g., Marcus (1965)), the basic idea is as follows: a dependency tree of a
sentence is projective, if all yields of all subtrees are continuous (i.e., without an
intervening word that is not represented by some node in that subtree); a yield of a
subtree is the set of all words that are represented in the subtree, arranged linearly
using their original positions in the sentence.
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(Haji¢ 1998; Haji¢ et al. 2017) originally for Czech (its annotated
data serving i.a. for a complex description of Czech syntax; Pan-
evovd et al. 2014). It was gradually enlarged both by a build-up of
a parallel English-Czech treebank or treebank of spoken Czech and
by the range of annotated relations (discourse, coreference, mul-
tiword expressions, etc.). One can thus speak about a PDT-family
of treebanks.? For the purpose of our discussion of the nature and
position of function words presented in this article, we use the PDT
data-style as the reference point taking into consideration both the
analytical (analytical tree structures, ATS) and the tectogrammatical
(tectogrammatical tree structures, TGTS) levels.

In the main part of our contribution, we pay attention to the fol-
lowing two fundamental issues; as our discussion will indicate, they
are in a mutual relationship:

(i)  Whatis the position of the function words within ATS structure
with regard to the content words? (Sect. 3)

(ii)) How is the contribution of the function word to the “meaning”
of the content word to which the given fucntion word is related
represented within TGTS? (Sect. 4)

2. Syntactic levels in FGD and PDT

The fundamental principles of the FGD are deeply rooted in
the original structural and functional tenets of the Prague School,
especially in regard not only to the language forms but also to their
functions. This has led among other things to the fact that out of
the two syntactic levels within the FGD multistratal system, it is
the tectogrammatical level that is the focus of attention both for the
theoretical model as well as for its reflection in the PDT annotation.
The criteria applied in the design of the tectogrammatical level are of
a syntactico-semantic nature: the dependency structure of the TGTS
of sentences contains “full-value” lexical items, i.e., content words.
The information carried by the function words is reflected in the at-
tributes of the TGTS nodes; this concerns both the morphosyntactic

* The latest consolidated release of the existing PDT-corpora of Czech data is
The Prague Dependency Treebank —Consolidated 1.0 (Haji¢ et al. 2020a, 2020b).
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features (such as temporality, modality with verbs) reflected in the
so-called grammatemes,* or syntactico-semantic values of the rela-
tions between nodes (at the edges of the tree) reflected in the values
of the so-called functors and subfunctors.

The analytical syntactic level plays a subsidiary role. It serves as
a bridge between the string-like surface shape of the sentence on the
morphological level to the tree-like syntactico-semantic dependency
shape of TGTS viewed as a linguistically structured meaning of the
sentence. In ATS, on the one hand, the lexical items present in the
surface shape of the sentence preserve their status as separate nodes,
onthe other hand, their position in the dependency tree is given mostly
by syntactic considerations of their status in the language system.

The difference between the ATS and TGTS representation is il-
lustrated in Fig. 1, which displays ATS and TGTS of the sentence
in (1). In general, the labels of the nodes in ATS starting with Aux
denote function words, Pred stands for the Predicate and Sb, Obyj,
Adv, Atr stand for the basic analytical syntactic functions Subject,
Object, Adverbial and Attribute, respectively. In TGTS, the labels
such as ACT,ADDR, PAT, DIR3 and RSTR stand for the dependency
relations (functors) of Actor, Addressee, Patient, Direction-where-to
and Restriction, respectively. We can observe that function words
such as prepositions,conjunctions, auxiliary verbs,i.e.,to be (present
in ATS) do not have their own node in TGTS. Their contribution to
the meaning of a sentence is described by grammateme attributes
and functor and subfunctor attributes, see (Fig. 1).

(1)  Rekl jsem Tomovi,7e bych nastoupil na nabizené misto.
Told am Tom  that would accept  on offered position
‘I told Tom that I would accept the offered position.’

The example trees throughout this paper are in a form in which
they are canonically visualized using the tools available for browsing
and editing the PDT. We do not explain all the attributes and values
that are used in the example trees, only those that are necessary to
illustrate the phenomenon described (a simple explanation of all
the labels used in the trees can be found in the list of abbreviations

* The morphosyntactic features (which we reflect in the grammateme attributes)
are carried not only by function words but also by other formal means such as the
inflection of nouns and verbs. This applies to morphosyntactic features such as the
number of nouns, degree of adjectives, etc.
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and labels at the end of this article). Furthermore, as opposed to the
complete tectogrammatical annotation, the TGTS visualization of the
example trees is simplified (for example, coreference or topic-focus
articulation (information structure) is not shown). Examples of ATS
are complete, reflecting also the surface word order. For the detailed
description, see the annotation manuals for analytical level (Haji¢
et al. 1999) and for tectogrammatical level (Mikulova et al. 2006).

Rek!
Pred\
jsem Tomovi/ ze

AuxV Obj / AuxC AuxK Fici.enunc
PRED

v decl.asserted

. act.ant
nastoupil

AuxX !om‘

#PersPron Tom  /nastoupit

ACT ADDR/ PAT
bych na v decl.potential
AuxV  AuxP act
misto #PersPron misto
!Adv ACT DIR3.in
nabizené nabizeny
Atr RSTR

Fig. 1. ATS and TGTS of the sentence
(1) Rekl jsem Tomovi, Ze bych nastoupil na nabizené misto.

3. Function words on the analytical level
3.1 General considerations

When considering the position of the function words in ATS, a
decision has to be made whether the function words should have the
position of heads, and if yes, then under which condition(s). Tesniere
in his fundamental treatment of dependency (Tesniére 1959, quoted
from the English translation 2015, ch. 22, 23) introduces the notion
of a nucleus, defined as a set that joins together the structural node
(as a structural center) and its semantic functions (semantic center);
the presence of both the two centers is obligatory but need not be
fulfilled by a single word: each can be fulfilled by a separate word.
In such a case, one deals with a “dissociated nucleus”; Tesniére gives
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as an example a periphrastic tense verb. In their most recent paper on
Universal Dependencies,’ the authors (de Marneffe et al. 2021) refer
to the notion of a dissociated nucleus and choose the lexical word
(Tesniére’s “‘structural center”) as the head and the function words®
(comparing themto Tesniére’s semantic functions) as the dependents.’
In the treatment of function words with regard to content words on the
analytical level of FGD, a distinction is made between those function
words that further specify the meaning of the content words, with
typical examples such as markers of tense and mood with verbs, and
those that further specify the syntactic role of a node. In the former
case, function words are considered to be dependents of the content
word to which they belong as well as to the meaning which they
further specify; this is mainly the case of complex verb forms. In the
latter case, the function word influences the semantics of the relation
between two content words; in a certain sense it may be understood
as a “label” of the edge between them that exists in TGTS. According
to this view, the node for the function word is placed between the
two content words and as such is in the position of the head of the
second node. This situation occurs mostly in the case of prepositional
phrases and with subordinate sentence structures.

3.2 Categories of function words and their position in the
analytical dependency tree

3.2.1 Verb groups

From the point of view of their complexity, the predicate of a
sentence can be expressed by a single word or by a multiword ex-
pression that functions as a single predicate. The simple forms are
used, for example, for the present tense (2).

(2) Pisu Clanek.
write paper
‘I am writing a paper.’

° For a general overview of Universal Dependencies, see the seminal paper by
Nivre et al. (2016).

¢ A critical analysis of such an approach from the point of view of syntactic
consistency can be found in Osborne and Gerdes (2019).

7 De Marneffe et al. (2021) admit that Universal Dependency representations
are thus “midway” if compared to such multilevel systems as FGD and Mel’¢cuk’s
Meaning-Text Theory (Mel’¢uk 1988) or Bresnan’s Lexical Functional Grammar
(Bresnan et al. 2016); however, this issue is beyond the scope of our present discus-
sion (see also de Marneffe et al this volume).
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With a certain simplification, three different groups of predicates
composed of multiple words can be distinguished:

(i) Complex verb forms. The verb forms of past tense (3), future
tense of imperfective verbs (4), present and past conditional (5)
and passive infinitive are complex verb forms (traditionally called
analytical or periphrastic forms). They consist of a content (lexical)
verb connected with one, two, or three occurrence(s) of the auxiliary
to be (labelled by AuxV in ATS).

A R

Psal pséat

Pred\ (ZPred

jsem Elanek . Budu ¢lanek .
AuxV Obj AuxK AuxV  Obj AuxK

psal

[

Byl bych byval Elanek .
AuxV AuxV AuxV Obj AuxK

Fig. 2. ATS of the sentences:

(3) Psal jsem cldnek.
(4) Budu psdt c¢ldanek.
(5) Byl bych byval psal ¢ldnek.

(3) Psal Jjsem Clanek. (Fig. 2)
wrote-Sg-M  am-Sg-1%  paper
‘I wrote a paper.’

(4) Budu psdt Clanek. (Fig. 2)
will-Sg-1% to-write  paper
‘I will write a paper.’

5) B bych byvalP psal Clanek. (Fig.2)
was-Sg-M  would-Sg-1* was-Sg-M  wrote-Sg-M  paper
‘I would have written the paper (if I had had the time).’

8 In the past conditional, the auxiliary byval is optional.
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(i1) Reflexives. Reflexive forms se/si are multifunctional and as such
may belong to different POS (parts of speech). They actually stand
on the boundary between the two classes: pronouns and function
words. As parts of a predicate, the forms se/si are function words
of two types. First, they function as a part of the lexical meaning of
particular verbs. Such verbs are included in dictionaries as a special
lexical entry (e.g., bdt se ‘to be afraid,” divat se ‘to look at,” §iFit se
‘spread’ (6); Panevovd and Karlik 2016). In this case, reflexive forms
se/si are labelled by AuxT in ATS. Second, the forms se/si serve as an
indication of (grammatical) diathesis,namely deagentive (7),recipro-
cal (8), and dispositional. In these cases, se/si gets the label AuxR.

(6) Virusse rychle s77. (Fig. 3)
virus Refl quickly spreads.
“Virus spreads quickly.’

(7) Pise  se ¢lanek. (Fig. 3)
writes Refl paper
“The paper is (already) being written.’

(8) Utastnici  si  vyméiuji vizitky.
Participants Refl exchange business-cards.
‘Participants exchange their business cards (among each other).’

™

Sifi Pise

(ZPred Pred\
Virus se rychle . se ¢lanek .
Sbh  AuxT Adv  AuxK AuxR Sh AuxK

Fig. 3. ATS of the sentences
(6) Virus se rychle siFi.
(7) Pise se c¢ldnek.

Apart from being a part of the predicate, the forms se/si function as
a pronoun corefering with its antecedent (usually the subject of the
sentence). In this case, the forms se/si are labelled by their respective
syntactic function (mostly as an Object, (9)).
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(9) Anna se wumyla.
Anne self washed.
‘Anne washed herself.’

(ili) Modal and other compound predicates. A modal predicate
consists of a modal verb, which expresses the modal meaning of
the predicate, and the infinitive of a content verb, carrying the main
lexical meaning of the expression as a whole (10). The large group
of compound predicates further includes light verb constructions,
copula verbs, idioms, etc.” They consist not only of verbal forms,
but also of words belonging to other POS (especially nouns, but also
adjectives, etc.; cf. (11) with the copula verb to be'?).

R
Musim
Pred\]
psat . je\
Obj AuxK (Zr-"red\Q
¢lanek Silnice hrbolata .
Obj Sb Pnom  AuxK
Fig. 4. ATS of the sentences
(10) Musim psdt cldnek.
(11) Silnice je hrbolatd.
(10) Musim psdt Clanek. (Fig.4)
must to-write  paper

‘I must write a paper.’

(11) Silnice  je  hrbolatd. (Fig.4)
road is  bumpy
“The road is bumpy.’

° Light verbs (considered as lexically weak verbs with stress on the nominal part
of the compound) and copula verbs seem to be good candidates for function words;
there are, however, syntactic arguments against this approach; see 4.2.1.

19The verb byt ‘to be” has many functions. It is used as an auxiliary with complex
verb forms (type (i); examples (3),(4),(5)); as acopula it connects the subject with the
nominal part of the predicate (type (iii), (11)); or it has an existential meaning (e.g.,
Moderni pocitace jsou v§ude na svété. ‘Modern computers are all over the world.”).
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The three types of predicates expressed by multiword verb groups as
described above have different structure in ATS. For each predicate
(sub)type (i)-(iii), a decision had to be made which of the words
is the head and which dependency relation will be assigned to the
dependents. While having the content verb as the root would be the
simplest rule, and a simple conversion would then exist to the shape
of TGTS (Sect. 4), morphosyntactic considerations have prevailed,
since the analytical level has been conceived as a syntactic counterpart
of the tectogrammatical one. In the case of predicates, agreement has
been chosen as the most important criterion with the goal of having
a single, direct dependency edge between the two nodes being “in
agreement.” In Czech, agreement in number, gender, and person
exists primarily between the subject and the predicate. Within the
verb group, agreement features carried by subject can be expressed
by the content verb as well as by the auxiliaries, in various combina-
tions depending on mood, modality, tense, etc. In such cases, rules
have been set to choose which word will be the head of the predicate
group; typically, it is the word with the strongest agreement with
the subject, with additional consistency considerations (see points
(a)—(c) below) which might sometimes prevail (such as imperfec-
tive future tense, (4)).

With regard to the auxiliary verb to be in complex verb forms
(type (i) above), the auxiliary is always captured as a dependent on
the content verb ((3), (4), (5) above, (12) below). There are at least
three arguments in favor of the placement of the content word as
the head in the case of complex verb forms and for the treatment of
auxiliaries as dependents on the content verb:

(a) the morphological information is included in the single auxiliary
(e.g.,in the future tense of imperfective verb (4)) or it is spread over
the individual words that form the predicate (e.g., in the past tense
(3), the agreement in person is between the subject and the auxiliary,
while agreement in gender is with the content verb and agreement
in number is with both; in the future tense of passive forms (12),
the auxiliary fo be is used in the appropriate form of the person
and number, the agreement with gender and number is expressed
within the past passive participle of the content verb). Sometimes it
is duplicated (e.g., number in past tense (3) or gender and number
in conditionals (5)).
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(12) Snad  bude pozvdna.
Perhaps will-3-Sg invited-F-Sg
‘Perhaps she’ll be invited.’

(b) in the case of multiple auxiliaries, it would not be clear which of
them competes for the position of the head of the whole complex verb
group (cf. (5) with the complex forms consisting of three auxiliaries).
(c) there are specific cases where there is no auxiliary fo be; compare
examples for the past tense (3), where the auxiliary fo be (jsem ‘I am”)
for the 1% person is expressed, and (13) where there is no auxiliary
to be for the 3™ person.

(13) Psal ¢lanek.
wrote-Sg-M  paper
‘He wrote a paper.’

For reflexive forms se/si (type (ii) above), the reflexive particle, regard-
less of its type and function within the verb group (AuxT or AuxR),
is positioned as dependent on the root of the verb group, which is the
content verb (in most cases; (6), (7)) or amodal or light verb (in case of
the combination of types (ii) and (iii)). For modals, copulas, and light
verbs (type (iii) above), according to the agreement principle, the finite
verb form is made the head. The dependent part is assigned the function
Obj in the case of modal predicate (10) and light verb constructions,
and Pnom in the case where the head is a copula verb (11).

3.2.2 Prepositions

In the prepositional group, the preposition is the parent of the
noun governed by it. In Czech, the preposition determines the case
of the noun mostly unambiguously; with some prepositions the
morphological case might have one of two values (e.g., na ‘on’ with
Accusative (dej to na stuil ‘put it on the table’) and Locative (visi to
na sténé ‘it hangs on the wall”)), and even one of three values (e.g.,
za ‘behind/under’ with Instrumental (stoji za stromem ‘he stands be-
hind the tree’), Accusative (dal to za stil ‘he put it behind the table’)
and with Genitive (Zil za komunismu ‘he lived under the communist
régime’)). The force of government required by the preposition is
a strong argument in these cases. In ATS, a preposition is always
labelled as AuxP. Such a standard representation is applied also to
prepositions of a foreign origin (14).
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There existalso multiword prepositions,called secondary preposi-
tions (in traditional Czech grammars) due to the fact that their nucleus
is constituted by a noun that stands on the boundary between content
elements and function words. As this is a phenomenon concerning
also other multiword expressions such as conjunctions, we devote a
special section to it below (Sect. 3.2.6).

cestoval

Jan do via )
Sb  AuxP AuxP AuxK

SN

Evropy Florida
Adv Adv

Fig. 5. ATS of the sentence
(14) Jan cestoval do Evropy via Florida.

(14) Jan cestoval do Evropy via Florida. (Fig. 5)
John travelled fo  Europe via Florida.
‘John travelled to Europe via Florida.’

3.2.3 Subordinate conjunctions

The class of function words having traditionally the POS label of
conjunction plays animportantrole in connecting subordinate clauses
with their governing clause. In ATS, the subordinate conjunctions
(labelled AuxC) are dependents of the predicate of their governing
clause and they themselves govern the predicate of the dependent
subordinate clause. This clause may obtain any syntactic function,
such as Adverbial (15), Subject (16) or Object (17).

(15) Turisté §li na vylet, prestoZe prselo. (Fig. 6)
“Tourists went for an excursion, though it was raining.’

(16) Neni spravné, ze ho rodi¢iim nepfedstavi.
‘Itis not correct that she does not introduce him to her parents.’
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(17) Ozndmil pratelim, Ze se bude Zenit.
‘He announced to friends that he will get married.’

Sliy
Pred

\

Turisté na piestoze
Sb AuxP (ZAUXC AuxK

¢ 4 %

vylet | prselo
Adv  AuxX Adv

Fig. 6. ATS of the sentence
(15) Turisté sli na vylet, prestoZe prselo.

Similarly to prepositions, subordinate conjunctions may also
consist of more than a single word; for the treatment of such cases
see Sect. 3.2.6.

Let us add that there is another type of subordinate clause that is
attached to the governing clause by pronouns and adverbs such as
kdo ‘who,” ktery ‘who/which,” kdy ‘when,” kam ‘where’ (so called
wh-sentences) rather than by a function word. This pronoun or ad-
verb has its own function within the dependent clause in which it
occurs; as such, it gets a label of the respective analytical function
(see (18) and (19)).

(18) Jan navstivil kamarada, kterého dlouho nevidél. (Fig. 7)
‘Jan visited a friend whom he had not seen for a long time.’

(19) Anna nevédéla, kdy pes zmizel. (Fig. 7)
‘Anne did not know, when the dog disappeared.’
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o
navstivi
Pred
\\ Ndw
Jan kamarada . g?:g <
Sh  Obj AuxK j
& Anna zmizel .
nevidé| .
(ZA" Sb lom AuxK
kterého dlouho , kdy pes
AuxX Obj Adv AuxX Adv Sb

Fig. 7. ATS of the sentences
(18) Jan navstivil kamardda, kterého dlouho nevidel.
(19) Anna nevédeéla, kdy pes zmizel.

3.2.4 Coordinate conjunctions and conjunctions for
apposition

Coordination is a complicated phenomenon for a description in
any dependency (or for any other) formalism. Coordination may arise
among members (constituents) of a sentence ((20), (21)), as well as
among clauses or whole sentences (22); the parts of a coordinate
structure are connected either by coordinate conjunctions ((20),
(22)), or they are connected by a punctuation mark (21). Coordinate
groups do not imply only two member structures (20), but the set of
coordinated members could be theoretically non-finite.

In ATS, a coordinate conjunction (or just a punctuation mark) is
captured as the head of the coordinated structure and gets the label
Coord as a marker of the syntactic relation of coordination. The
coordinated members are formally represented as dependents of
the coordinate conjunction. The members of the coordinate group
(having the Coord-labelled node as their parent) each carry the suf-
fix _Co to mark their membership within the coordinate structure.
The type of coordination (conjunction, adversative, exclusive, etc.)
is (implicitly) reflected by the lexical part of the node Coord (a ‘and,’
ale ‘but,’ nebo ‘or’). Cf. Fig. 8.

(20) Bratr a sestra opustili rodice. (Fig. 8)
‘Brother and sister left the parents.’
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(21) Na podzim dozravaji jablka, hrusky, Svestky.
‘In Autumn apples, pears, plums ripen.’

(22) Otec sedi, Cte noviny a poslouchd hudbu. (Fig. 8)
‘Father is sitting, reading the newspaper and listening to music.’

opustili
Pred\
L o o)

a rodice . Otec sedi : ite posloucha .
CZCOOfd\O Obj  AuxK Sb  Pred_Co AuxX Pred_Co Pred_Co AuxK
Bratr  sestra noviny  hudbu
Sb_Co Sb_Co Obj Obj

Fig. 8. ATS of the sentences
(20) Bratr a sestra opustili rodice.
(22) Otec sedi, ¢te noviny a poslouchd hudbu.

In case members of the coordination share a dependent, the shared
dependent is a child of the head of the coordinate structure. Its label
does not carry the Co suffix to signal its shared dependency rela-
tion to its sister nodes (cf. (22) demonstrating a coordination of three
clauses with a shared subject).

The syntactic relation of apposition, as a phenomenon close to
coordination structures, is represented in a similar way as coordination.
The members of the apposition formally depend on the head of the
apposition structure (for which we use the apposition conjunction)
and they usually express the same function marked with the suf-
fix _Ap. The head of the apposition structure is labelled Apos (23).

(23) Chova chobotnatce, neboli slony. (Fig.9)
‘He breeds proboscideans, i.e. elephants.
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O\
Chova
Pred
neboli .
[\pos AuxK
chobotnatce |, slony
Obj_Ap AuxX Obj_Ap

Fig. 9. ATS of the sentence
(23) Chovd chobotnatce, neboli slony.

3.2.5 Borderline cases of function words

In addition to the relatively well-defined categories of function
words within the nominal and verbal groups, there are several other
cases that lack such a straightforward specification. They share the
lexico-semantic characteristics of the content words, but at the same
time their function in the sentence is somewhat auxiliary and difficult
to specify in syntactic terms.

A primary example is the set of particles, the role of which is to
emphasize some part of the sentence or the sentence as a whole; in the
annotation, they obtain the label AuxZ. The list of particles belonging
to this group is an open list. Most of them belong to the class of the
so-called focalizers," i.e., a fairly limited set of words foregrounding
that part of the sentence that is in their semantic “scope.” Several of
these words are homonymous, i.e., the words may obtain, given their
context, different (lexical) meanings and as such may be assigned dif-
ferent POS (Stépankova 2014). For example, aZ may function as an
adverb (‘asfaras’), asubordinating conjunction (‘when’) or afocalizer
(“as far as’); jen may be classified as an adverb (‘merely’), a particle
(jen se opovaz ‘just try’), or a focalizer (‘only’); i may appear in the
function of a coordinate conjunction (‘and’), a focalizer (‘only’) or
as a part of complex subordinate conjunctions (i kdyZ ‘even when’).

As mentioned above, focalizers by definition foreground a word
or a part of the sentence that is in their scope and it is then natural
that they are considered to be dependents of the words which they
modify ((24) and (25)).

' Also called focussing adjuncts, rhematizers, focussing adverbials, emphasizing
particles, focus sensitive particles, etc.
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(24) Tom poznal jenom Marii. (Fig. 10)
“Tom recognized only Mary.’

(25) Tom jenom tancoval. (Fig. 10)
‘Tom only danced.’

poznal

ZPred\

Tom Maru . tancoval

Sb(/Obj AuxK IPred\J
jenom Tom jenom .
AuxZ Sb  AuxZ AuxK

Fig. 10. ATS of the sentences
(24) Tom poznal jenom Marii.
(25) Tom jenom tancoval.

The situation gets rather complicated when the scope of a focalizer
covers more than a single word. In case the focalizer modifies a
whole nominal group or a whole subordinate clause, it is placed as
a dependent on the head of the respective subtree; (26)-(28).

(26) Jen prilisni optimisté vytrvali. (Fig. 11)
‘Only extreme optimists persisted.’

(27) Zpravy vySsly aspori v prvni verzi.
‘The news was published at least in the first version.’

(28) Opustil dam, prdvé kdyz zacalo prset. (Fig. 11)
‘He left the house just when it began to rain.’
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Opustil
Fes \
vytrvali o .
dum kdyz .
Pred\ Obj jAuxC AuxK
optimisté . . pravé zadalo
Sh AuxK AuxX AuxZ Adv
Jen  pfilidni priet
AuxZ Atr Ob)j

Fig. 11. ATS of the sentences
(26) Jen prilisni optimisté vytrvali.
(28) Opustil dum, prave kdyz zacalo prset.

However, if there are, for example, multiple nominal groups in the
scope of the focalizer that do not form a single subtree (cf. (64) in
Sect 4.2.5), its scope cannot be adequately captured in ATS and it is
delegated to the tectogrammatical level (as described in Sect 4.2.5).

3.2.6 Multiword function words

Prepositions (described in Sect.3.2.2),subordinate (Sect.3.2.3) and
coordinate (Sect. 3.2.4) conjunctions, focalizers, and other particles
(Sect. 3.2.5) may also have the form of a multiword expression. In
such cases, the last word of the multiword function word is considered
the governor and thus gets the label of the class of function words
it belongs to and the remaining parts depend directly on it. These
parts are assigned the label AuxY to indicate that they are parts of
a multiword expression. Cf. (29) with a multiword preposition (bez
ohledu na ‘without regard to’), (30) with a coordinate conjunction
(bud’-nebo ‘either-or’) and (31) with a multiword focalizer (piece
Jjen ‘in the end’).

(29) Odjeli bez ohledu na pocasi. (Fig.12)
left without regard to  weather
“They left without regard to the weather.’
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(30) Bud  odejdi, nebo mi¢! (Fig.12)
either leave or  shut-up
‘Either leave or shut up!’

(31) Prece jen  to uhnilo. (Fig. 12)
in-the-end even it rotted-away
‘It has rotted away, in the end.’

A\
Odjeli
Pred \O
nebo-.

na, . :
ZAUXP AuxK jCoord .

S Yo

bez ohledu pogasi Bud odejdi mig !
AuxY AuxY Adv AuxY Pred_Co AuxX Pred_Co AuxK
uhnilo
!Pred
jen to

lAuxZ Sb AuxK

Prece
AuxyY

Fig. 12. ATS of the sentences
(29) Odjeli bez ohledu na pocasi.
(30) Bud’ odejdi, nebo ml¢!
(31) Prece jen to uhnilo.

3.2.7 Punctuation marks

The basic principle of ATS, namely to represent every word by a
node of its own, applies not only to words (written in alphanumeric
characters), but to all tokens, i.e., also to punctuation marks (and, for
that matter, to all graphical symbols found within the sentence to be
annotated). Although punctuation marks are not commonly under-
stood as function words as they are not words in the true sense of
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the word, in some cases they play a role in the sentence comparable
to function words.
In ATS, we distinguish three types of punctuation marks:

(i) terminal symbol of the sentence labelled AuxK, which is a child
of the root of the tree.

(i1) comma; with the exception of the case in which a comma repre-
sents the head of a coordination or apposition (Sect. 3.2.4), its label
is AuxX and it depends on the root of the subtree in which it appears
or which is introduced or surrounded by commags).

(iii) other punctuation marks; with the exception of the case in which
the mark is the head of a coordination or apposition (Sect. 3.2.4), its
label is AuxG and it depends on the root of the subtree in which it
appears or which is introduced or surrounded by it. Cf. (32) in which
all types of punctuation marks are included.

(32) Zasadili: brambory, cibuli (mdslovou dyni). (Fig. 13)
planted: potatoes, onion (butter pumpkin).
“They planted: potatoes, onions (butter pumpkin).’

Zasadili
Pred

jboord Auxk
: brambory , cibuli dyni
AuxG Obj_ AuxX Obj_ zObj_
( maslovou )
AuxG Atr AuxG

Fig. 13. ATS of the sentence
(32) Zasadili: brambory, cibuli (mdslovou dyni).
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4. Function words and tectogrammatical level
4.1 General remarks

As already mentioned in Sect. 2 above and illustrated by Fig. 1, the
FGD approach is conceived of as a multilevel system, working with two
syntactic levels,one corresponding to the surface structure of the sentence
(called analytical), and the other representing the underlying (deep) syn-
tactic sentence structure (called tectogrammatical). The tectogrammatical
level represents a linguistically structured meaning of the sentence. These
two levels reflect the relation of function and form as understood by the
FGD. Such a multilevel approach allows for an appropriate reflection
of the dual character of function words: on the one hand, as forms, they
have their place in the surface shape of the sentence (as represented in
ATS), on the other hand they contribute to the meaning of the sentence
only in connection with another sentence element. As a consequence,
function words in principle do not preserve their autonomous status on
the tectogrammatical level (as represented in TGTS).

The contribution of function words basically concerns either the
morphosemantic features of the related content word, or the syntac-
tico-semantic relations between two content words in the sentence.
In the former case, we speak about (morphological) grammatemes,
in the latter about functors or, as the case may be, subfunctors. In
PDT, both grammatemes and functors together with subfunctors are
captured in the (complex) node labels of TGTS.

4 2 Reflection of function words on the tectogrammatical level
4.2.1 Morphosemantic features of predicates

Onthe tectogrammatical level, semantically relevant morphologi-
cal features of the content words (such as number of nouns, tense
of verbs) are stored in so-called grammatemes that are parts of the
complex label of the respective node. The predicate is represented by
one node representing the content verb and the semantic contribution
of the function words that are parts of a multiword compound predicate
is reflected in the grammatemes for modality and diathesis: fense,
factmod, deontmod and diatgram (Panevova and Sev&ikova 2010).12

12 Predicates also have the grammateme of aspect. In this grammateme, the
information about processual and complex meanings of the predicate is assigned

with the possible values proc (corresponding to the imperfectivity of the verb), cpl
(assigned to the perfective verbs), and nr (for the biaspectual verbs). Since aspect
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The tense grammateme is a tectogrammatical correlate of the mor-
phological category of tense of verbs, cf. (33)-(35) that are about the
same activity but presented as simultaneous in (33), as preceding in
(34),and as subsequent in (35). On the surface level, these morphologi-
cal meanings are expressed by simple or complex verb forms of the
past, future and present tense (Sect. 3.2.1, Fig. 2). The TGTS of the
sentences (33)-(35) differ only in the value of the fense grammateme
which is sim for (33), ant for (34), post for (35); cf. Fig. 14.

(33) Pisu clanek. (Fig. 14)
write paper
‘I am writing a paper.’

(34) Psal  jsem clanek. (Fig. 14)
wrote am  paper
‘I wrote a paper.’

(35) Budu psdt Clanek. (Fig. 14)
will to-write  paper
‘I will write a paper.’

psat.enunc psat.enunc
PRED PRED
v decl.asserted v decl.asserted
act.sim \ act.ant\
#PersPron ¢lanek #PersPron ¢lanek
ACT PAT ACT PAT
psat.enunc
PRED
v decl.asserted
act.post

#PersPron ¢lanek
ACT PAT

Fig. 14. TGTS of the sentences
(33) Pisu c¢ldnek.
(34) Psal jsem c¢ldanek.
(35) Budu psdt cldanek.

is not expressed by means of function words in Czech, we consider it to be out of
the scope of this article.
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The factmod grammateme captures whether an activity is presented
as given or as hypothetical. Such modal meanings are expressed by
the morphological category of verbal mood in the surface structure
of the sentence (Sect. 3.2.1). The indicative form of the verb (as in
(33)-(35)) presents an activity as given (the value of the factmod
grammateme is asserted). The conditional forms of verb express
activities that could happen (potential value) or that are irreal (irreal
value; (36)). The appeal value is for activities presented as requested
(using an imperative form).

(36) Byl bych  byval psal  Clanek. (Fig. 15)
was would was wrote  paper
‘I would have written a paper (if I had had time).’

The deontmod grammateme is used to express the fact that the activ-
ity is understood as necessary, possible, permitted, etc. The value of
the grammateme follows from the modal verb used (which has no
separate node in TGTS), e.g., the deb value is used for an activity
presented as necessary (expressed usually by the modal verb muset
‘must,’ (37), (39); cf. Sect. 3.2.1, Fig. 4), or the vol value is used for
the event presented as wanted/intended (expressed typically by the
modal verb chtit ‘want’).If no marked modality is expressed (as in the
(33)-(36) and (38)), the value of the deontmod grammateme is decl.

(37) Musim psdt Clanek. (Fig. 15)
must  to-write paper
‘I must write a paper.’

The grammateme diatgram reflects the morphological meanings of
active and passive voices, resultative, recipient, and dispositional
diathesis, and of reflexive deagentive. For these meanings special
syntactic requirements must be fulfilled, e.g., if the deagentive is
expressed by the reflexive form se and the subject of the sentence is
not the Actor of the event, the Actor is “general,” cf. (38) and also
(39), in which different morphological meanings are combined (cf.
Sect. 3.2.1, Fig. 3).

(38) Pise se  Clanek. (Fig. 15)
writes Refl paper
‘The paper is being written.’
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(39) Bude se muset psdt  clanek. (Fig. 15)
will Refl must  to-write paper
‘A paper will have to be written.’

R R R

psat.enunc psat.enunc psat.enunc
PRED PRED PRED

v decl.irreal v deb.asserted v decl.asserted

act \ act.sim \ deagent.sim

#PersPron ¢lanek  #PersPron élanek #Gen ¢&lanek

ACT PAT ACT PAT ACT PAT
R,
psat.enunc
PRED

v deb.asserted
deagent.post

#Gen c¢lanek
ACT PAT

Fig. 15. TGTS of the sentences
(36) Byl bych byval psal ¢lanek.
(37) Musim psdt cldnek.
(38) Pise se c¢ldnek.

(39) Bude se muset psdt cldnek.

489

There are several groups of multiword compound predicates consisting
of e.g., copula verbs (40) or light verbs (cf. type (iii) in Sect. 3.2.1),
where these elements can hardly be considered as function words.
These multiword predicates cannot be captured as a single node
with the semantic contribution of the hidden parts reflected in the
grammateme values because they consist not only of verbal forms,
but also of words belonging to other POS (especially nouns, but also
adjectives, etc.). These components carry most of the semantics of
the compound and as such they are separate nodes in TGTS. There
are special valency frames for copula and light verbs in the valency

lexicon (Kettnerova et al. 2017, UreSova 2011).
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(40) Silnice je hrbolatd. (Fig. 16)
road  is bumpy
“The road is bumpy.’

R

byt.enunc
PRED

v decl.asserted
act.sim

silnice hrbolaty
ACT PAT

Fig. 16. TGTS of the sentence
(40) Silnice je hrbolatd.

4.2.2 Meanings of preposition groups

The semantic contribution of prepositions as well as of subordinate
conjunctions (see below, Sect. 4.2.3) is reflected first of all in the
values of the syntactico-semantic relations; these values are called
functors and may be considered edge labels in the dependency trees.
In the PDT annotation system, they are a part of the complex label
of the dependent node.

As of the present status of the framework, about 60 functors are
distinguished (the exact number may differ depending on whether we
consider the present state-of-the art of the theoretical framework —the
FGD, or its implementation in the current annotation scheme of the
PDT). There are five functors for the so-called arguments (Actor,
Patient, Addressee, Effect and Origin), determined as obligatory or
optional and given in the valency frames of the particular lexical items,
and several others for the so-called adjuncts (“free” modifications or
adverbials)," which may be grouped into clusters having a general
common semantic flavor such as temporal (distinguishing when,
since when, till when, how long, for how long, how often, during,
fromwhen, to when),local (distinguishing where, from where, which

13 The distinction between arguments and adjuncts roughly corresponds to Tesniére’s
(1959) distinction between actants and circonstants. For the criteria applied to this
distinction in FGD, see Panevova (1974) and more recently Panevova et al. (2014).

See also Lopatkova et al. (2020) for the Czech valency dictionary and UreSova et
al. (2021) for the PDT-based valency lexicon.
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way,where to),causal (cause,aim,condition, concession, intention),
manner and other related meanings (accompaniment, beneficial,
contradiction,comparison,criterion, difference,extension, heritage,
means, regard, result, substitution, restriction).

Some functors represent syntactico-semantic relations in a rather
generalized way, which does not sufficiently capture the linguistically
structured meaning as postulated for the tectogrammatical level. For
example, the following modifications would all be classified as the
same local (LOC) functor, as it corresponds to the general question
where: v domé ‘in the house,” za domem ‘behind the house,” pred
domem ‘in front of the house,” blizko domu ‘near the house’; (41)-
(43). In order to capture such more detailed meaningful distinctions,
the functors have been subclassified into so-called subfunctors. The
subfunctors thus offer a more specific choice of meaning within a
single functor.

Thus, for example, in their detailed corpus-based study of local
and temporal relations, Mikulova and Panevova (2021) postulate 25
subfunctors for the local functor LOC (where) some of which are
illustrated here by (41)-(45), and 17 subfunctors for the temporal
functor TWHEN (when) some of which are illustrated below by
(46)-(49). With each example, we present the functor.subfunctor label
and the typical forms, i.e., the prepositions and the morphological
case(s) of the nouns within the prepositional phrases expressing the
given syntactico-semantic relation.'

(41) Petr stoji v domé / uvniti domu. (Fig. 17)"
‘Peter is standing in / inside the house.’
LOC.in: v+6, uvniti+2'°

(42) Petr stoji za domem. (Fig. 17)
‘Peter is standing behind the house.’
LOC.behind: za+7

14 Note that functor.subfunctor meaning is expressed not only by prepositional
cases, but can also be expressed by prepositionless cases of the noun.

Inthe figures of TGTS, the subfunctor value is attached to the value of the functor.

1 Here and in the following, we denote the morphological case of the given noun
in the prepositional phrase by a number, in accordance with the Czech linguistic
tradition, with 1 being Nominative, 2 Genitive, 4 Accusative, etc. We consider the
prepositional case as a whole without distinguishing the semantic contribution of
the preposition and the morphological case.
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(43) Petr stoji blizko / v blizkosti / nedaleko / opoddl domu. (Fig. 17)
‘Peter is standing near the house.’
LOC.near: blizko+2, v blizkosti+2, nedaleko+2 , opoddl+2

(44) Pracuje u divadla.
‘He works at the theatre.’
LOC.at: u+2

(45) U divadla nejsou zadna parkovaci mista.
“There are no parking spots by the theatre.’

LOC.by: u+2
R R ,
stat.enunc stat.enunc stat.enunc
PRED PRED PRED
v decl.asserted v decl.asserted v decl.asserted
act.sim act.sim act.sim
Petr dum Petr dum Petr dim
ACT LOC.in ACT LOC.behind ACT LOC.near

Fig. 17. TGTS of the sentences (41) Petr stoji v domé/uvniti domu.
(42) Petr stoji za domem.
(43) Petr stoji blizko / v blizkosti / nedaleko / opoddl domu.

navativit.enunc navétivit.enunc navstivit.enunc
PRED PRED PRED

v decl.asserted v decl.asserted v decl.asserted
act.ant \ act.ant \ act.int \

Petr matka Vanoce Petr matka Vanoce Petr matka Vanoce

ACT PAT TWHEN.before ~ACT PAT TWHEN.after ACT PAT  TWHEN.around

Fig. 18. TGTS of the sentences
(46) Petr navstivil matku pred Vdanocemi.
(47) Petr navstivil matku po Vdnocich.
(48) Petr navstivil matku okolo / kolem Vdnoc.

(46) Petr navstivil matku pred Vdanocemi. (Fig. 18)
‘Peter visited his mother before Christmas.’
TWHEN.before: pred+7
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(47) Petr navstivil matku po Vdnocich. (Fig. 18)
‘Peter visited his mother after Christmas.’
TWHEN.after: po+6

(48) Petr navstivil matku okolo / kolem Vdnoc. (Fig. 18)
‘Peter visited his mother around Christmas.’
TWHEN.around: okolo+2, kolem+2

(49) Petr byl pfes vanoce u matky.
‘During Christmas, Peter was at his mother’s.’
TWHEN.during: pres+4

Subfunctors are mostly assigned to functors expressing the mean-
ing of adjuncts. The basic form of arguments (for example (usually)
the Nominative case for Actor) is prescribed by the valency of the
predicate and is given in the valency frame. However, there are
also subfunctors assigned to the arguments indicating a quantitative
specification of the relation expressed by the functor as demonstrated
by (50)-(52) for the argument Actor.

(50) Demonstrace se zucastnilo tisic lidi.
‘One thousand people took part in the demonstration.’
ACT: 1

(51) Demonstrace se zucastnilo na tisic / okolo / kolem tisice lidi.
‘About a thousand people took part in the demonstration.’
ACT.approx: na+4, okolo+2, kolem+2

(52) Demonstrace se zicastnilo pres tisic lidi.
‘More than a thousand people took part in the demonstration.’
ACT.more: pres+4

Ascan be seen in these examples, prepositions play an important role
for expressing distinct syntactico-semantic relations. It is a many-to-
many relation: one preposition, or more precisely, one prepositional
case, may express more than one subfunctor ((44) vs. (45) with the
same preposition but different functor.subfunctor relation), and one
subfunctor may be expressed by more than one prepositional case
((41),(43), or (48)).
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4.2.3 Subordinate clauses

InTGTS, the semantic impact of subordinate conjunctions labelled
on the analytical level as AuxC (Sect. 3.2.3) is reflected in a similar
way as described above for the class of prepositions, namely by one
of the functors accompanied, if needed, by a subfunctor. The functor
of a clause which is an argument of the governing verb (traditionally
called “content clause”) follows from the valency frame of the gov-
erning verb (cf. (53) in which the clause attached by the conjunction
zda ‘whether’ is in the position of the Patient of the governing verb
zeptat se ‘to ask’).

(53) Zeptal se priivodce, zda je na zamku otevieno.
‘He asked the guide, whether the castle is open.’

Subfunctors are distinguished in the case of clauses that are in an
adjunct position, cf. temporal clauses (55) and (56) which differ
in the value of the subfunctor: in (55), there is the value after for
the meaning “after the given time,” and in (56), there is the value
as_soon_as for the meaning “immediately after the given time”; the
value of the functor is the same —TWHEN for the general temporal
meaning “when.”!’

(54) Jan se oZenil, kdyZ studoval univerzitu. (Fig. 19)
‘John got married when he was studying (at the) university.’
TWHEN.at: kdyz

17 With each example, we present the functor.subfunctor label and a typical sub-
ordinate conjunction expressing the given syntactico-semantic relation.
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ozenit_se.enunc ozZenit_se.enunc oZenit_se.enunc
PRED PRED PRED
v decl.asserted v decl.asserted v decl.asserted
actir: act.ant act.ant
Jan studovat Jan dostudovat Jan dostudovat
ACT TWHEN.at ACT TWHEN.after ACT TWHEN.as_soon_as
v decl.asserted v decl.asserted v decl.asserted
act.ant \ act.ant \ act.ant \
#PersPron univerzita #PersPron univerzita #PersPron univerzita
ACT PAT ACT PAT ACT PAT

Fig. 19. TGTS of the sentences
(54) Jan se oZenil, kdy? studoval univerzitu.
(55) Jan se oZenil, kdyZ | poté co dostudoval univerzitu.
(56) Jan se oZenil, jakmile dostudoval univerzitu.

(55) Jan se oZenil, kdyZ? / poté co dostudoval univerzitu. (Fig. 19)
‘John got married when he finished his university studies.’
TWHEN.after: kdyZ, poté co

(56) Jan se oZenil, jakmile dostudoval univerzitu. (Fig. 19)
‘John married as soon as he finished his university studies.
TWHEN.as_soon_as: jakmile

Similarly to prepositions, the relation between the particular conjunc-
tion and the meaning reflected in the functor.subfunctor value is a
many-to-many relation: one conjunction may express more than one
subfunctor (cf. (54) vs. (55) with the same conjunction but different
functor.subfunctor relation), and one subfunctor may be expressed
by more than one subordinate conjunction (55).

The variety of functors expressed by some subordinate conjunc-
tions is very broad, therefore the formulation of contextual criteria
is a very complicated task. A possible ambiguity of the conjunction
can possibly be eliminated either based on the information from the
valency frame of the governing verb (in the case of arguments; (53))
or using the contextual criteria given by the grammar (in the case of
adjuncts). For example, in the case of the temporal conjunction kdyZ
‘when,’ the meaning “at the given time” (54) is conditioned by the
presence of imperfective aspect with at least one of the predicates
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and the meaning “after the given time” (55) requires a perfective
aspect of the dependent predicate.

To express the meaning in a clear way, dependent clauses are
attached by various interchangeable multiword expressions the
treatment of which in ATS is complicated (Sect. 3.2.6); however, in
TGTS, sentences (57) and (58) (considered to have the same mean-
ing) have the same representation as in Fig. 19 for sentence (54).

(57) Jan se  oZenil tehdy, kdyZ studoval univerzitu.
Jan Refl got-married then = when studied university
‘John got married when he was studying at university.’

(58) Jan se oZenil v dobé, kdy? studoval univerzitu.
John Refl got-married in time when studied university
‘John got married when he was studying at university.’

4.2 4 Coordination and apposition

The representation of the coordinate structures in TGTS is similar
to the representation in ATS (Sect. 3.2.4): a coordinate conjunction
(or just a punctuation mark) is captured as the head of the structure,
and the coordinated members formally depend on the head of the
coordinate structure carrying the suffix M (which corresponds
roughly to the _Co and _Ap analytical function suffixes in ATS).
However, unlike in ATS, in TGTS, the head of the coordinate struc-
ture does not have a unified Coord label, but the type of coordination
relation (conjunction, adversative, exclusive, etc.) is distinguished
by different labels (functors) attached to the formal head node of the
coordinate structure.

Compare examples (59)-(61), in which two identical clauses are
coordinated, but the type of coordination relation between them varies
as reflected by the use of a different coordinate conjunction. In (59),
the clauses are simply conjoined in a “logical conjunction” relation,
in (60), there is an “adversative” relation and in (61), the clauses are
have a form in a “consequence” relation. With each example, we
present the functor label (describing the type of coordination rela-
tion) and some typical conjunctions expressing the given relation.
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(59) Petr pracuje a Eva odpociva. (Fig. 20)
‘Peter works and Eva rests.’
CONJ: a

(60) Petr pracuje, ale Eva odpociva. (Fig. 20)
‘Peter works but Eva rests.’
ADVS: ale, jenZe, avsak

(61) Petr pracuje, a tak Eva odpociva. (Fig. 20)
‘Peter works, so Eva rests.’
CSQ: a tak, a tedy, a proto, tudiz

" 5
a ale™ .
!CONJ ADVS g_s‘gk

pracovat.enunc’ odpoéivatenunc  pracovatenunc” odpotivat.enunc racovat.enunc” odpoéivat.enunc
PRED M / PRED_M PRED_ M / PRED_V F;RED M/ PRPED M
v decl.asserted v decl.asserted Zv decl.asserted v decl.asserted jv decl.asserted v decl.asserted

act.s{V act.sim act.sjy act.sim am_iy act.sim

Petr Eva Petr Eva Petr Eva
ACT ACT ACT ACT ACT ACT

Fig. 20. TGTS of the sentences
(59) Petr pracuje a Eva odpocivd.
(60) Petr pracuje, ale Eva odpocivd.
(61) Petr pracuje, a tak Eva odpocivd.

The structure of the constructions with apposition is similar to that
of coordinate constructions. The head of the apposition structure is
assigned the functor APPS. Further distinctions, as to the type of the
apposition, are not made (62).

(62) Chova chobotnatce, neboli slony. (Fig. 21)
‘He breeds proboscideans, i.e. elephants.
APPS: neboli, ¢ili, tedy, to jest
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chovat.enunc
PRED

v decl.asserted
act.sim,

#PersPron” neboli

Acy APPS

chobotnatec slon
PAT M PAT_M

Fig. 21. TGTS of the sentence
(62) Chovd chobotnatce, neboli slony.

4.2.5 Focalizers and other borderline cases

InSect.3.2.5 and elsewhere, we have referred to the heterogeneous
character of function words. This character is reflected also in how
we treat them on the tectogrammatical level. While some of them
“disappear” as separate nodes from the TGTS dependency tree and
their contribution to the meaning of the sentence is reflected in the
complex labels of the respective content words, some keep their pres-
ence as nodes of their own. This is the case of the so-called focalizers
(Sect. 3.2.5). Words belonging to this class (which contains function
words as well as content words) have a specific function from the
point of view of the information structure of the sentence.'® The impact
of focalizers on the meaning of the sentence is determined by their
scope, i.e., the part of the sentence to which the focalizer applies.
This is not an easy matter to decide since the scope of a focalizer need
not directly correspond to its surface position and a single surface
form can be semantically ambiguous between different scopes. The
surface position, i.e., the word order, is only one possible indicator,
the other one being prosody; first of all the placement of the intona-
tion center indicated in the examples by capitals.

'8 The specific function of these words from the point of view of the bipartition
of the sentence into theme and rheme (Topic and Focus) was noted first by Firbas
(1957), who later called them “rhematizers.” A detailed analysis of this function of
focalizers is presented in Haji¢ova (1995, 2010). Some focalizers (especially only,
also, too, even) have also been studied from the pragmatic and formal semantic
point of view, see esp. Rooth (1985), who studied this class of words in relation to

the prominence of the words that follow them. Since then, his approach has been
followed by several specialists in formal semantics.
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In order to capture the important consequences of the focalizers
on the semantic interpretation of the sentence, they are represented
by nodes labelled with the functor RHEM and their position in TGTS
follows some fixed conventions, the most important of which is the
principle that focalizers stand before the elements that are in their
scope. More specifically, they are placed as the left sister of the first
node of the subtree that is in the scope of the focalizer; (63)-(64)."

(63) Vidélto  jenom JIRKA. (Fig.22)
Saw it  only  Jirka
‘It was seen only by JIRKA.’

(64) Jan dal jenom maly direk MAMINCE. (Fig.22)
John gave only small present mother
‘Jan gave only a small gift to his MOTHER.’

dat.enunc
PREDN\.
v decl.asserted

X act.ant
vidét.enunc
PRED, °

v decl.asserted Jan jenom darek maminka

actant. \ ACT RHEM PAT\ ADDR
L o \\7

ten jenom Jirka maly
PAT RHEM ACT RSTR

Fig. 22. TGTS of the sentences
(63) Videl to jenom Jirka.
(64) Jan dal jenom maly ddrek mamince.

This basic principle of the representation of focalizers together with the
ordering of nodes in the TGTS reflecting the topic-focus articulation
makes it possible to capture important consequences of the place-
ment of the focalizers in TGTS for the semantic interpretation of the
sentence (see the possible different interpretations of the sentences
(65) with meaning “among other things she did,” (66) with meaning

1 In TGTS, the edge between a node with the functor RHEM and its mother
node determines the position of the focalizer within TGTS and defines its scope.
The edge is not actually a “true” dependency, which is indicated by the dotted line
in the visualization.
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“among other things she has cleaned” and (67) with the assumed
intonation center on Eva and with meaning “Eva, in addition to other
people”) and also makes it possible to adequately capture the scope
of focalizers in cases where there are multiple nodes (or subtrees)
in the scope (cf. (64) with meaning “gave nothing to nobody else®).

(65) Eva raké vycistila BOTY. (Fig. 23)
Eva also cleaned  shoes
‘Eva also cleaned SHOES .’

(66) Eva vycistila raké BOTY. (Fig. 23)
Eva cleaned also shoes
‘Eva cleaned also SHOES .’

(67) Také EVA vycistila boty. (Fig.23)
also Eva cleaned  shoes
‘Also EVA cleaned shoes.’

dat.enunc
PREDN\.

v decl.asserted
XN act.ant
vidét.enunc
PRED, °

v decl.asserted Jan jenom darek maminka

act.ant. \ ACT RHEM PAT\ ADDR
L N\

ten jenom Jirka maly
PAT RHEM ACT RSTR

Fig. 23. TGTS of the sentences
(65) Eva také vycistila boty.
(66) Eva vycistila také boty.
(67) Také Eva vycistila boty.

Similar properties as focalizers can be observed with function words
that modify the whole utterance, such as asi, snad (meaning: perhaps,
maybe,labelled by the functor MOD). The position of such an element
in the sentence has a similar semantic consequence as a focalizer and
has to be accounted for in an adequate way ((68) and (69)).

(68) Otec asi prijede domu zitra.
‘Father perhaps will arrive home tomorrow.’
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(69) Otec prijede domu asi zitra.
‘Father will arrive home perhaps tomorrow.’

(70) Jenom se opovaz!
‘Just dare!’

(71) Muzeme tedy olekavat, ze nasledky pandemie se ukazou i za
nékolik let.
‘Thus we can expect that the consequences of the pandemic
will be evident even after several years’

There are also other more or less individual cases of function words
that preserve their status as separate nodes in order to capture their
semantic or contextual impact, such as those indicating some kind of
evaluative or emotional attitude of the speaker (labelled ATT, (70))
or elements that signalize a continuity with the preceding context
(labelled PREC, (71)).

4.2.6 Multiword expressions

As stated in Sect. 3.2.6 above, in ATS, each part of a multiword
expression is represented by a node of its own. This not the case in
TGTS, where the treatment of the multiword expression differs ac-
cording to the type of the expression. Prepositions and subordinate
conjunctions, be they single- or multiword expressions, do not have
a counterpart in TGTS and their contribution to the meaning of the
sentence is reflected in the complex labels of the respective content
word (Sect. 4.2.2 and 4.2.3). The function words in verb groups are
reflected in the morphological grammatemes of the content verb
(Sect.4.2.1).

Coordinate conjunctions, focalizers, and other particles have their
counterparts in the corresponding TGTS; in case they are multiword,
they are represented by a single node and placed in the structure as if
they were a single-element units, cf. (72) with amultiword coordinate
conjunction and (73) with a multiword focalizer (compare with Fig.
12 in Sect. 3.2.6).

(72) Bud  jdi nebo mi¢! (Fig.24)
either go or  shut-up
‘Either leave or shut up!’



Eva HasnCovA, JARMILA PANEVOVA,
502 MARIE MIKULOVA, AND JAN HAJIC

(73) Prece jen to uhnilo. (Fig. 24)
in-the-end  even it rotted-away
‘It has rotted away, in the end.’

bud_nebo uhnit.enunc
DISJ PRED
v decl.asserted
act.ant
#PersPron jit.imper miéet.imper
ACT PRED_M PRED_M
v decl.appeal v decl.appeal prece_jen ten
act act ATT ACT

Fig. 24. TGTS of the sentences
(72) Bud’jdi, nebo mi¢!
(73) Prece jen to uhnilo.

Asmentionedin Sect.3.2.1,in one of the meanings of the reflexive
forms se/si (labelled AuxT) these reflexives co-form a verbal lexical
unit with the verbs they are attached to. In TGTS, these reflexive
forms have no counterparts of their own and are represented as a part
of the verb lemma, cf. Fig. 25 for the sentence (74) and the ATS for
the same sentence (quoted as (6) in Sect. 3.2.1) in Fig. 3.

(74) Virus se rychle $iFi. (Fig. 25)
Virus  Refl quickly spreads.
‘Virus spreads quickly.’

Sifit_se.enunc
PRED
v decl.asserted
act.sim

virus rychle
ACT MANN

Fig. 25. TGTS of the sentence

VN

(74) Virus se rychle Siri.

4.2.7 Contribution of punctuation to the meaning of the
sentence

Punctuation marks presentin ATS are not usually represented in any
way in TGTS: there is no node that corresponds to them and they do
not affect attribute values. However, there are several cases in which
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a punctuation mark (i) replaces a (content) word and (ii) contributes
to the meaning of a sentence. In the former case, the punctuation
mark is captured as a separate node, in the latter, the contribution to
the meaning of the sentence is reflected in some attribute.

(i) A punctuation mark is captured as a separate node in TGTS es-
pecially if it fulfills the function of the head of the coordination or
apposition structure (75) (cf. Sect.3.2.7.,Fig. 13). Dashes and colons
sometimes serve as a copula verb (76).

zasadit.enunc
PRED,

v decl.asserted
act.ant \
#PersPron #Comma
ACT !CONJ
. 6 #Colon.enunc
brambora cibule /dyné
PAT M PAT_M' PAT_M_P [’RED
maslovy rozhod¢i Ulrich
RSTR_P ACT PAT

Fig.26. TGTS of the sentence
(75) Zasadili: brambory, cibuli (mdslovou dyni).
(76) Rozhodci: Ulrich.

(75) Zasadili: brambory, cibuli (méslovou dyni). (Fig. 26)
“They planted: potatoes, onion (butter  pumpkin).’

(76) Rozhod¢i: Ulrich. (Fig. 26)
‘Judge: Ulrich.’

(ii) There are several attributes in TGTS whose values are fully or
partially determined by the presence and/or type of punctuation
mark — parentheses indicate which words are a part of a parentheti-
cal expression; parenthetical construction is marked in TGTS with
the suffix P attached to all nodes representing the parenthesis (75).
Similarly, the terminal symbol of the sentence affects the value of
the sentmod attribute. This attribute contains the information on
sentential modality. The exclamation modality (value excl) or inter-
rogative mood (value infer) can be often determined only by the
terminal punctuation mark; (77) vs. (78).
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(77) Vyhrdli jsme! (Fig. 27)
‘We won!’

(78) Vyhréli jsme? (Fig. 27)
‘Did we win?’

vyhrat.excl vyhrét.inter

PRED PRED

v decl.asserted v decl.asserted

act.ant\:| act.ant\:|
#PersPron #PersPron #PersPron #PersPron
ACT PAT ACT PAT

Fig.27. TGTS of the sentences
(77) Vyhrdli jsme!
(78) VWhrdli jsme?

5. Conclusion

In this article we present the treatment of so-called function words
within the framework of the dependency-based Functional Generative
Description proposed in Prague by Petr Sgall and his team and its
reflection in the Prague Dependency Treebank, an original annotated
corpus of Czech. Both the theoretical framework and the treebank
work with a stratificational model of language, a part of which are
two levels of dependency-based syntactic structure—one oriented
towards the syntactic structure of the sentence on the surface level
called analytical, and the other oriented towards the underlying, deep
sentence structure called tectogrammatical.

Such a two-level approach makes it possible to make the distinc-
tion between content words and function words quite explicit. The
dependency tree structure of the sentence on the analytical level
contains all the words present in the sentence as separate nodes. A
distinction is made between different classes of function words, the
main boundary being between the function words occurring within
verb groups (i.e.,auxiliaries),and those being parts of nominal groups
(prepositions) or connecting clauses (or, in some cases, parts of
clauses) into one whole,i.e.,a complex sentence (conjunctions). This
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distinction is substantiated by the status of the function words within
the language system: those within verb groups contain information
about the morphosemantic properties of verbs, while those within
nominal groups or connecting clauses express relations between heads
and their dependents. This is the reason why in the annotation of the
Prague Dependency Treebank, auxiliaries are (mostly) considered to
be dependents on the verb that is their governor and to which they
“belong,” and prepositions and conjunctions, on the contrary, are
considered to be the heads of the nouns or clauses the form of which
they it may be said,“control” or “govern.” Auxiliaries, prepositions
and conjunctions are the most pronounced classes of function words,
though there are some groups of words such as particles that stand
on the borderline between function words and content words and to
which we also pay attention in this study.

A different situation exists on the tectogrammatical level. By
definition, the dependency representation of a sentence on this level
is conceived of as a linguistically structured meaning of the sentence
and as such the dependency tree contains only content words at its
nodes. The semantic contribution of the function words to the mean-
ing of the sentence is not lost; it is reflected by information attached
to the nodes of the tree in the form of complex labels, namely as
grammatemes covering the morphosemantic properties of verbs
and functors and the subfunctors covering the information on the
semantics of the syntactic relations expressed by prepositions and
(subordinate) conjunctions.

We believe that such a two-level representation offers a consistent
way to represent function words that captures both their morphosyn-
tactic as well as syntactico-semantic contribution to the structure of
the sentence and its meaning.
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ATS
FGD
PDT
TGTS
15t

3rd

POS
Refl
Sg

Eva HasnCovA, JARMILA PANEVOVA,
MARIE MIKULOVA, AND JAN HAJIC

List of abbreviations

Analytical Tree Structure
Functional Generative Description
Prague Dependency Treebank
Tectogrammatical Tree Structure
Ist person

3rd person

Feminine

Masculine

Part of speech

Reflexives se, si

Singular

List of labels used in the figures (also in text)

Labels in ATS:

Adv
_Ap
Apos
Atr
AuxC
AuxG
AuxK
AuxP
AuxR
AuxT
AuxV
AuxX
AuxY
AuxZ
_Co
Coord
Obj
P
Pnom
Pred
Sb

Adverbial

Member of apposition structure
Head of apposition structure
Attribute

Subordinate conjunction

Other punctuation mark
Terminal symbol of sentence
Preposition

Reflexive as indication of diathesis
Reflexive as a part of verb
Auxiliary verb to be

Comma

Part of multiword expression
Particle

Member of coordination structure
Head of coordination structure
Object

Head of parenthesis

Nominal part of copula predicate
Predicate

Subject
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Labels in TGTS:

act Active voice

ACT Actor

ADDR Addressee

ADVS Adversative

after “After the given time”

ant Preceding (anterior) activity
appeal Activity presented as requested
approx “Approximately”

APPS Apposition

around “Around the given place/time”
asserted Activity presented as given
as_soon_as “Immediately after the given time”
at “At the given place/time”

ATT Attitude

before “Before the given time”

behind “Behind the given place”

by “In the immediate vicinity of the given place”
CONJ Conjunction

CSQ Consequence

deagent Diathesis of deagentive

deb Activity presented as necessary
decl Unmarked modality

DIR3 Spatial modification where-to
during “During the given time”

EFF Effect

#Gen General participant

enunc Indicative mood

excl Exclamation

imper Imperative modality

in “Inside the given place”

inter Interrogative mood

irreal Irreal activity

near “Near the given place”

LOC Spatial modification where

M Member of coordination/apposition
MOD Expression of modality

more “More than the given amount”
ORIG Origin

P Member of parenthesis
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PAT
#PersPron
post
potential
PREC
PRED
RHEM
RSTR
sim
TWHEN
\%

vol
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Patient

Personal pronoun

Subsequent (posterior) activity
Activity that could happen
Expression referring to the preceding text
Predicate

Rhematizer (focalizer)

Restrictive adnominal modification
Simultaneous activity

Temporal modification when

Verb

Activity presented as wanted



