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Abstract

This document presents a style book for the syntactic annotation of the Bulgarian HPSG-
based Syntactic Treebank — BulTreeBank. The design approach to the syntactic annotation
was to use the language model defined within a linguistic theory as a basis for the creation
of an annotation scheme. In this way we ensured the consistency of the represented
linguistic information, minimal human labor during the creation of the treebank and, last
but not least, good validation of the treebank. Although the Treebank is theory dependant,
we expect that it can be easily transformed into other formats.

1 Introduction

The Treebank of Bulgarian (BulTreeBank) is a corpus of syntactically annotated Bulgarian sentences. The
syntactic annotation is based on HPSG as a language model. It consists of two sets of sentences: grammar-
derived examples (1500 sentences) and corpus-derived ones (10 000) from newspapers, government
documents, prose. The source of the first set is the Bulgarian grammars and the source of the second set is the
electronic corpus. Needless to say, both sub-banks of sentences represent the same linguistic phenomena, but
from a slightly different perspective and with different distribution and variation. Our grammar-derived
sentences are of two kinds: they have already been extracted from the Bulgarian literature to illustrate a specific
phenomenon, or were constructed by the author for the same purpose. In this respect they are 'intended'
sentences. Thus the annotation follows the general pre-classification as far as it is compatible with our
formalized scheme. The Bulgarian grammar books that we used are as follows: Bulgarian Academy Grammar
[Bulgarian Academy Grammar 1983], Contemporary Bulgarian Language — Encyclopedia (the Part on Syntax
was written by Yordan Penchev) [Boyadzjiev et. al. 1999], and Bulgarian Syntax [Brezinski 2001].

Annotating corpus-derived sentences already required additional strategies for an adequate interpretation. For
example, when sentences of whole paragraphs or even divisions were annotated, then a more elaborate co-
reference mechanism was needed across sentence boundaries. The other thing is that the texts supply a richer
variety of syntactic relations, typical for the connected text: a high frequency of introductory words (phrases),
more complex word order, attachment ambiguities, dialogue patterns, nonstandard punctuation decoding. There
are cases of a head-complement dependency between two sentences. In comparison with the isolated sentences,
the context-bound ones are more complex for syntactic annotation, but at the same time - easier for reference
and ellipsis resolution. The texts in this part of the treebank are from the following sources: Newspapers:
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"Novinar", Sofia; "Sega", Sofia; "Standart", Sofia; "Bulgarian Army", Sofia; Publishing houses: Nauka i
izkustvo Publishing House, Sofia; Svetlostruj Publishing House, Sofia; Government documents; Bulgarian
Constitution 1991; Parliament debates and documents; Laws; Web popular documents; Others (isolated
paragraphs from about twenty national and regional newspapers).

In this stylebook we briefly present the basic assumptions behind the HPSG language model, which we adhered
in the annotation scheme. Then the general architecture of our annotation scheme is described and exemplified.
We focus on both: the syntactic domains and the linguistic phenomena. With respect to the domains, we first
discuss the lexical domains, and then the phrasal ones. Functional domains (such as Pragmatic, Discontinuous
etc.) are separately discussed as well. For the cases when more than one linguistically motivated decision is
possible, we used some preference rules

2 HPSG Language Model

We first present the general language model, accepted within HPSG, and which we use for the creation of our
treebank. HPSG is a lexicalist linguistic theory, in which the linguistic objects are represented via feature
structures. An HPSG grammar comprises a linguistic ontology (sort hierarchy) and grammar principles
(constraints over the sort hierarchy). The sort hierarchy represents the main types of linguistic objects and their
basic characteristics. The principles impose restrictions on the objects and thus predict the well-formed phrases.
A basic mechanism for ensuring the right sharing of information among the various parts of the linguistic
objects is the reentrance (or structure sharing). Generally, reentrance means that a linguistic object is connected
to another linguistic object via two different characteristics (represented via features or paths of features).

2.1  Linguistic Objects

Within HPSG it is accepted that linguistic objects are characterized by their unique minimal sort (see below) and
a set of characteristics (features) which are partial functions that connect the objects which have these features
with other objects that are values for the features. In the linguistic analyses the linguistic objects in HPSG are
represented as a special kind of graphs. Here we give some very basic definitions without going into detail.

2.2 Sort Hierarchy

The sort hierarchy determines the possible kinds of linguistic objects. It defines the sorts, a relation of
inheritance and the appropriate features for the sorts. The inheritance can be multi-dimensional, i.e. a sort can
inherit from more than one sort. Here we will present sort hierarchies in the following format: first we represent
a given sort (we use italic for sorts — sort, sorts are always in small letters), then at the next lines with certain
leading blank symbols we declare the features appropriate for the sort (we are using bold for features — FEAT,
features are always in capital letters). The feature declarations are of the form: FEAT:sort, where FEAT is the
feature and sort is the sort of the objects that can be value for the feature of the objects of the given sort. Feature
declarations can be omitted if the sort has no appropriate features of its own. Then the sub-sorts are given with
leading blank symbols. The sub-hierarchy for each sub-sort is given after the sub-sort. Each sub-sort inherits the
features of its super-sort in addition to its own appropriate features. When a feature is inherited it can have a
more specific value sort as well. Here is an example of a sort hierarchy:

root
FEAT-A : subsortl
FEAT-B : subsort2
subsortl
subsort2
FEAT-B : subsort4
FEAT-C : subsort2
subsort4
subsort5
subsort3



There are six sorts (root, subsortl, subsort2, subsort3, subsortd4, subsort5) and three features (FEAT-A,
FEAT-B, FEAT-C). Sort root has two appropriate features: FEAT-A and FEAT-B with value restrictions to
sorts subsortl and subsort2 respectively. The sort root has three sub-sorts: subsortl, subsort2, subsort3. Each of
them inherits the two features from the sort root. The sort subsort2 has one additional feature FEAT-C and an
additional restriction over the values of the feature FEAT-B to sort subsort4. The sort subsort2 has two sub-
sorts: subsort4, subsort5. They inherit all the features from the sort subsort2: FEAT-A, FEAT-B, FEAT-C.
The inheritance is a transitive relation. The sorts subsortl, subsort3, subsort4, and subsort5 are minimal sorts.

The sort hierarchy plays an important role for the definition of the linguistic objects. Each object has exactly one
minimal sort. If in the sort hierarchy a feature is declared as appropriate for a sort, then this feature is defined for
each object of this sort and the value is of the sort given as a restriction. In this respect the sort hierarchy
predetermines the possible linguistic objects. The actual linguistic objects are additionally constrained by the
grammar principles.

2.3  Grammar Principles

Grammar principles are logical statements (formulas, descriptions) which are evaluated as true or false over
linguistic objects. The grammar principles have the format of implications:

A->B

where A and B are descriptions consisting of the logical operators like negation, conjunction, disjunction, and
elementary descriptions that determine the possible sorts of the linguistic object, its features and the sort of their
values. The grammar principles are interpreted in the following way: each object that satisfies the description A
has to satisfy also the description B. Here we will not go into any further details. The interested reader can
consult the following works: [Pollard and Sag 1994], [Wasow, Bender, and Sag 2003].

24  Feature Graphs — Representation of Linguistic Objects

Here we give some formal definitions. They are given for completeness of the pictures, but they are not used in
the report. We shortly present the syntax of the logic (SRL). For full description see [King 1989]. In [Simov
2001], [Simov et. al. 2002], [Simov 2002] we show that this normal form is suitable for the representation of an
HPSG corpus and an HPSG grammar (see also [King and Simov 1998]).

Sign = <S,F,A> is a finite SRL signature iff S is a finite set of species (minimal sorts in a sort hierarchy), F'is a
set of features, and A : S x F -> Pow(S) is an appropriateness function.

SRL signatures represent the minimal sorts in the sort hierarchy together with all features appropriate for these
sorts. Having in mind the interpretation of the sort hierarchy there is no lost of generality by using SRL
signatures in the following definitions.

tis a term iff ¢ is a member of the smallest set 7 such that (1) : is in 7, and (2) for each fin F and each ¢ in T, #fis
also in T. d is a description iff d is a member of the smallest set D such that (1) for each s in S and for each ¢ in
T,t~sisin D, (2) foreach t/in Tand 12 in T, ¢t = ¢2 is in D, (3) for each d in D, neg d is in D, (4) for each d1
in D and d2 in D, [d] and d2] is in D, [d] or d2] is in D, and [d] -> d2] is in D. Each subset th of D is an SRL
theory. Here we do not use the typical logical symbols, but we hope that the definitions are comprehensible.

An HPSG grammar in SRL consists of: (1) a signature Sign, which gives the ontology of entities that exist in the
universe and the appropriateness conditions on them, and (2) a theory th, which gives the restrictions upon these
entities.

Let Sign = <S,F,A> be a finite signature. A feature graph with respect to Sign is a directed, connected and
rooted graph G = <N,Ar,rn,SF> such that: (1) N is a set of nodes, (2) Ar : N x F -> N is a partial arc function, (3)
rn is a root node, (4) SF : N -> S is a total species assignment function, and (5) for each nl, n2 in N and each f'in
F such that Ar(nl.f) is defined and Ar(nl.f) = n2, then SF(n2) is in A(SF(nl),f). We say that the feature graph G
is finite if and only if the set of nodes is finite. A feature graph G = <N, Ar, rn, SF> such that for each node »n in
N and each feature fin F if A(SF(n),f) is defined then Ar(n,f) is defined is called a complete feature graph.

For finite feature graphs, we could define a translation into SRL descriptions using the correspondences between
paths in the graph and terms. Thus we can interpret each finite feature graph as a description in SRL. Using the



set of all finite feature graphs that subsume a given infinite feature graph, we can also define the interpretation
of each infinite feature graph. So, we can call these graphs satisfiable graphs. There exists an interpretation in
which they denote a non-empty set of objects. Moreover, we can define a correspondence between the finite
SRL theories and the feature graphs. This representation of the theory as a set of graphs has the following very
important properties:

» Each graph G in the set of graphs is satisfiable (for some interpretation the graph G denotes some
objects in the interpretation), and

» Each two graphs G/, G2 in the set have disjoint denotations (for each interpretation there is no
object in the interpretation that is denoted by the two graphs).

These properties of the set of graphs theory representation allow for the classification of the linguistic objects
with respect to the graphs. We are going to use such an algorithm for the tasks connected to the creation and
usage of the corpus. Also, an inference procedure over feature graphs is developed as a composition of graphs.
The procedure reflects the semantics of the corresponding SRL theory.

Thus, feature graphs are adequate for the following important scenarios: (1) Representation of an HPSG
grammar. The construction of a graph representation of a finite theory demonstrates that using feature graphs
as grammar representation does not impose any restrictions over the class of possible finite grammars in SRL.
(2) Representation of an HPSG corpus. Each sentence in the corpus is represented as a complete feature
graph. One can easily establish a correspondence between the elements of the strong generative capacity of an
HPSG grammar and the complete feature graphs. Thus complete feature graphs naturally become a good
representation for an HPSG corpus. (3) Representation of the annotation scheme. We assume that an
annotation scheme over the HPSG sort hierarchy can be considered a grammar. The feature graphs of such an
annotation scheme will be constrained by the lexicon, which is available to the annotators, by the principles,
which are stated as a theory, and by the input sentences. As a result, all the constraints that follow logically from
the above sources of information can be effectively exploited during the annotation process.

In the rest of the report we work with simpler structures than feature graphs due to several reasons: (1) there are
no HPSG grammar and lexicon for Bulgarian yet; (2) the complexity of graphs make them very hard to observe
and manipulate by human annotators. The actual representations, which are used in the report and in the
treebank, are introduced below.

2.5 HPSG Sort Hierarchy and Principles

In this subsection we present an HPSG sort hierarchy and HPSG Principles which we used as a basis for our
annotation scheme. What we present here is not a complete HPSG grammar for Bulgarian. Such an elaborate
grammar is left for a future work.

2.5.1 HPSG Sort Hierarchy

Within our treebank we rely on the standard sort hierarchy of signs: the sort sign with sub-sorts word and
phrase. It is a complex entity that is assigned two features: PHON (string of phonemes) and SYNSEM
(syntactic and semantic characteristics). Further within the attribute SYNSEM there are three important
features: CATEGORY (which encodes the syntactic information), CONTENT (which encodes the semantic
information) and CONTEXT (which encodes the pragmatic information). The selectional force of signs is
represented via three features: ARG(ument)-ST(ructure), VAL(ency), and MOD(ifier). ARG-ST value is a list
of the arguments of a lexical item. The value of the VAL feature is divided into SUBJ(ect), COMP(lement) and
SPEC(ifier) features. Each of them has a list value corresponding to the dependents of the respective kind (in
our work we do not use specifiers). The values of the valency lists are connected with the ARG-ST list of the
lexical head. The valency lists determine the realized arguments of the lexical head. The MOD feature
determines the selection of the head by an adjunct. Its value is a synsem object. The constituent structure is
encoded for each phrase via the attribute DTRS. Assigning different values to this feature, HPSG theory
distinguishes between (at least) the following types of phrases — headed-phrase and non-headed-phrase. The
first kind is additionally divided into head-complement, head-subject, head-adjunct and head-filler. The current
hierarchy of signs is presented in the following sort hierarchy:



sign
PHON : phonlist
SYNSEM : synsem
word
ARG-ST : list-of-synsem
phrase
DTRS : con-struc

Different kinds of phrases are defined on the basis of the hierarchy of sub-sorts of the sort con-struc (stands for
constituent structure).

con-struc
headed-phrase
HEAD-DTR : sign
COMP-DTRS : list-of-phrases
head-complement
HEAD-DTR : word
COMP-DTRS : ne-list-of-phrases
head-subject
HEAD-DTR : phrase
SUBJ-DTR : phrase
COMP-DTRS : empty-list
head-adjunct
HEAD-DTR : phrase
ADJUNCT-DTR : phrase
COMP-DTRS : empty-list
head-sem-adjunct
head-pragmatic-adjunct
head-only
head-filler
HEAD-DTR : phrase
FILLER-DTR : phrase
COMP-DTRS : empty-list
non-headed-phrase
coordination-phrase
CONJ-DTRS : set(sign)
CONJUNCTION-DTR : word

Each phrase of sort headed-phrase has a head daughter (HEAD-DTR) which is of sort sign and complement
daughters (COMP-DTRS) which are a list of phrases. The headed-phrases are further divided into head-
complement, head-subject, head-adjunct and head-filler phrases. The phrases of sort head-complement inherit
the two features with additional constraints over the values. Thus, the head daughter for these phrases has to be a
lexical sign (word). This restriction comes from the immediate dominance schemata defined in [Pollard and Sad
1994] which say that in a head-complement phrase the head daughter has to be lexical. Also we impose a
restriction over the list of the complement daughters. It has to be non-empty (ne-list-of-phrases). Thus, we do
not allow a head-complement phrase without complement daughters. All the other sorts of headed-phrases
inherit the two features with additional restrictions: the feature HEAD-DTR has a value which is a phrase and
the feature COMP-DTRS has a value empty list (empty-list). This restriction is necessary because these sorts of
phrases cannot have complements. The features are necessary to satisfy the Valence principle (see below). Each
sort has one additional feature for the non-head daughter. The restriction for the value of these features is a
phrase. The phrases without a head daughter (non-headed-phrase) have one sub-sort: coordination-phrase
which is for coordination phrases and it has two features CONJ-DTRS with value restriction to a set of objects
of the sort set(sign) and CONJUNCTION-DTR which has to be a lexical sign (word). In our treatment of
coordination we change this part of hierarchy because we realized the coordinated phrases in a flat structure.



The distinction between head-sem-adjunct and head-pragmatic-adjunct is on the basis of whether the given
adjunct modifies the semantics of the head or its pragmatic nature only. An example of a pragmatic adjunct are
the vocative phrases in Bulgarian (see [Osenova and Simov 2002] for details).

Another part of the HPSG sort hierarchy which plays an important role in the design of our annotation scheme is
the sub-hierarchy of the sort sead. This part of the sort hierarchy is responsible for determining of the grammar
features of the sign. We can consider them as generalized parts of speech.

head
substantive (subst)
PRD : boolean
MOD : mod-synsem  none for not adjuncts
noun
CASE : case
verb
VFORM : vform
AUX : boolean
INV : boolean
adj
adv
prep
PFORM : pform
Here we focus on the sub-sorts of the sort subst. They determine the main domains of phrases like noun phrases,
verbal phrases, adjectival phrases, adverbial phrases and prepositional phrases. All of them inherit the two
features of subst: PRD which determines whether the phrase is used predicatively or not and MOD which
determines the selection potential of the adjuncts. In our treebank we do not have any functional heads, and for
that reason the corresponding part of the sort hierarchy is missing.

The other parts of the HPSG sort hierarchy do not play such an important role in the current development of our
treebank and we will not present them here. We will introduce some additional features and sorts when it is
necessary, but we will not give a complete hierarchy. Sometimes it is not possible to present such a hierarchy
because our analyses of Bulgarian are still not detailed and explicit enough.

2.5.2 HPSG Principles

The principles in HPSG are the mechanism for representation of the grammar. Here we present some of the
basic principles which guide the linguistic analyses in the treebank.

Head Feature Principle (HFP):
The HEAD value of any headed phrase is structure-shared with the HEAD value of the head
daughter.

This principle ensures for each headed phrase the right propagation of the HEAD value from the head daughter
to the headed phrase itself.

Valence Principle (VALP):
Any valency feature VF value (in our case subject feature (SUBJ) and complement feature
(COMP) of any headed phrase is the VF value of the head daughter minus all VF daughters.

The Valence principle governs the actual realization of the arguments of the lexical head. First, all complements
(if any) are realized. This realization follows from the Valence principle and the sort hierarchy which says that
in a head-complement phrase the head daughter is lexical. Then the subject (if any) is realized. The realization
of the adjuncts is governed by the next principle.

Head-Adjunct Principle (AdjunctSP):
For each phrase with DTRS value of sort head-adjunct the MOD value of the adjunct daughter is
the same with the SYNSEM value of the head daughter.

This above principle states that the adjunct daughter selects its head via the MOD feature.



Semantic Principle (SemP):
The CONTENT value of any headed phrase is structure-shared with that of the adjunct daughter if
the DTRS value is of sort head-sem-adjunct, and with that of the head daughter otherwise.

This principle determines the semantics of the headed phrase. Note that it is determined by the adjunct if the
adjunct is a semantic one and by the head daughter otherwise. We encode very little semantic information in the
current version of the treebank, but for us the principle is important with respect to the pragmatic adjuncts which
contribute to the CONTEXT value of the phrase and only indirectly have semantic contribution. For an
example of pragmatic adjuncts see [Osenova and Simov 2002].

The last principle we present here is responsible for the realization of fillers in head-filler phrases:

Head-Filler Principle (FillerSP):

For each phrase with DTRS value of sort head-filler the SLASH value of the head daughter

contains the LOCAL value of the filler daughter and SLASH value of the phrase is the same as

that value of the head daughter minus the LOCAL value of the filler daughter.
This is a very informal definition of the Head-Filler Principle, but it is enough for the definition of our
annotation schema. The general idea is that for the constituents that are not realized locally, the information is
collected in the value of the SLASH feature and it is used to select the appropriate filler later in the structure.

We used the above mentioned elements of the HPSG theory in order to design our annotation scheme for the
Bulgarian treebank. As we have limited resources for the implementation of a complete HPSG grammar for
Bulgarian, we consider these elements to be a good basis for the main design principles behind the annotation
scheme.

3 Annotation Scheme Based on HPSG Language Model

In order to reflect the above stated (partially) HPSG theory we designed an annotation scheme which encodes
the following information: constituency — the graphs defined on the basis of mother-daughters relation in the
constituent structure of signs is the basic representation of the sentences analysis. We select these graphs
because they are close to the traditional context free tree representation. Although the graphs are not always
trees we frequently (and inexact) will refer to them as trees; category — each sign is represented as a node in
the tree with a phrasal or lexical label corresponding to the category of the sign; head-dependent relation —
the labels of the nodes in the tree reflect the sort of the constituent structure of the phrase (head-complement,
head-subject, head-adjunct, and head-filler); linear order — the original word order is preserved. The clashes
between the word order and the constituent structure are solved by introducing discontinuous elements where
necessary; co-referential relations — each non-inferable co-referential relation is stated explicitly (but some
infereable ones are represented explicitly as well); unexpressed elements — those include unexpressed subject
and ellipsis. The unexpressed subject and unexpressed complements are represented explicitly when necessary,
i.e. they participate in a co-referential relation. Ellipsis is always represented explicitly. Pro-dropness is a
characteristic feature of Bulgarian and when involved in a co-reference relation, it is represented as a pro-ss
element.

In each headed phrase the head daughter is represented implicitly and in most cases can be inferred
automatically. The mechanism of co-reference is used for phenomena like pro-dropness, secondary predication,
binding etc. Some features of the signs are represented as nodes in the trees. Such nodes dominate the sign
nodes for which they express some feature(s). Some other features of the signs are represented as attribute-value
pairs in the XML representation of the trees. Thus in the annotation scheme the following types of elements
have been distinguished:

*  Lexical elements which cover lexical signs. They include not only the lexical items in the lexicon but also
the analytical word forms resulting from the application of some lexical rules. Such elements are N, V,
Prep. The actual strings are given as elements under the lexical elements;

*  Phrasal elements which represent: a hierarchy of phrase types like head-complement, head-adjunct and the
corresponding syntactic domains like nominal, verbal phrases (we have elements like VPA(djunct),
NPC(omplement));



*  Functional elements which help us to represent the multi-dimensional nature of the encoded linguistic
knowledge (thus, in order to preserve the original word order we have introduced discontinuous elements
like Disc(ontinous)E(xtracted), pragmatic one Pragmatic, sentence's root S, conjunctions and arguments of
coordination phrase: Conj, ConjArg, etc.;

*  Textual elements represent the actual strings of the lexical elements and the punctuation.

These elements are described in detail in the next sections. Here we show how the different kinds of elements
are depicted in the graphical representation of sentence analyses throughout this report. The graphical
representations are generated from the XML representation of the trees within the CLaRK System.

The lexical and phrasal elements are represented in the graphical view as ellipses with their labels inside. The
lexical elements differ from the phrasal elements by their labels. We define different colors for the different
categories of elements, thus the reader can navigate easily the layout. The head daughter of each phrase is
defined implicitly. It can be recognized on the basis of the type of the phrase. For more details consult the
sections below. Here are some lexical and phrasal elements:

Lexical elements

Toid

|pemu|

[prn-sg ]

In the pictures above there are several lexical elements: two Pron elements, one T element, two V elements, and
one N element. As it can be seen some lexical elements have a nested, complex structure. In this case one of the
verb elements represents an analytical verb form consisting of a particle (7), pronoun (Pron) and a verb (V). The
nested verb has also a pro-ss element as a child. The lexical elements have their wordforms as children.

Phrasal elements
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The children of a phrasal element correspond to the constituent structure of the phrasal element. The children
can be other phrasal elements, lexical elements, functional elements and punctuation marks. Here we have a
VPC element for a verb phrase of sort head-complement with one CLDA complement; a VPS element for a verb
phrase of sort head-subject with a VPC head and an NPA subject; a NPA element for a noun phrase of sort head-



adjunct. The asterisk after the label means that this element is an argument of a co-referential relation; a CoordP
element for a coordination phrase. It has only functional children which mark-up the role of each constituent: an
argument of the coordination or a conjunction.

Functional elements are represented in the graphical view as rounded rectangles with their labels inside.
Functional elements have only one child, the element to which they assign some property. Sometimes
punctuation marks are also attached to functional elements. This holds especially for the root of the sentence.
The end punctuation mark is always attached to the element S. Here are some examples:

t CLDA ] ConjArg
; =Y

Here we have an S element with a child CoordP element and a full stop; a CLDA element which marks-up a
clause - in this case it is an analitical lexical verb; a ConjArg element which represents an argument of a
coordination phrase; a Conj element which marks-up the conjunction of a coordinated phrase together with the
obligatory comma for the conjunction, if required.

Textual elements are represented in the graphical view as rectangles with their textual value inside. As it was
mentioned above, they represent the actual string of the sentences including the word forms and punctuation
marks. They are always leaves in the tree. For examples of textual elements see the fragments of trees given
above or the following tree.

Here is an example of a complete tree in a graphics view. Keep in mind that not all information represented in
the XML format of the tree is given in the graphical view. The graphical view is meant for a better illustration.
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The tree represents the analysis for the sentence: "Tst ce cvpau, KakBoTo u fa i1 kaxkem.' (She is angry whatever
you tell her). The textual elements represent eight word forms and two punctuation marks. Above each word
form there is a lexical element with an appropriate label. The label for each lexical element is detemined on the
bisis of the morpho-syntactic tag for the word form. There are also two analytical word forms 'ce cepau’ (a verb
with a non-referential reflexive pronoun) and 'ma i kaxemt' (special Bulgarian 'da" verb form). For a discussion
on the analytical word forms see below. Then we have four phrasal elements: CoordP, VPC, VPS and VPA. The
coordination phrase (CoordP) comprises a conjunction (marked-up additionally with the functional element
Conj) and an argument (marked-up additionally with the functional element ConjArg). This coordination is a
head daughter of the VPC verbal phrase. The complement is a relative pronoun. The VPC phrase is saturated
and it is a clause in the sentence. This clause has two properties: it is a special 'da’-clause because the head verb
is 'da’' verb form and at the same time it is a relative clause because of the linking relative pronoun. These two
properties are annotated respectively with the functional elements — CLDA and CLR. The VPS phrase has two
daughters - a head daughter V and a subject daughter Pron. The whole sentence is a VPA phrase with a head
daughter VPS and an adjunct daughter CLR. The functional element S represents the root of the sentence. The
two punctuation marks are attached to the two elements that they define in the sentence: comma for the relative
clause and full stop for the sentence. Also, in the picture we have a representation of the coreferencial relation
between the subject of the matrix sentence and the dative clitic in the verbal form of the clause. For each
coreferencial relation we add an asterisk to the label of the elements that are arguments of the relation and then
we connect the elements with line(s).

Here is the same tree as it is encoded within XML format in the treebank. The root element for each sentence is
the element <s> which has two children — <text> and <analysis> (Some sentences additionally have two
more children: one for the classification in the grammar book where the sentence was taken from and one to
describe the source of the sentence. We will not discuss these elements here.) The element <fext> contains the
textual representation of the sentence. The element <analysis> contains the actual syntactic annotation. It has
one or more children. Each child is an element <S> which contains one syntactic structure for the sentence. If
the sentence has more than one reading, then there is more than one <S> element for it. The <S> element has at
least three children. The first (<Discourse>) is reserved for the representation of the discourse relations and at
the moment it is not systematically used. Thus we will not discuss it here. The second child (<Colndex>) is
used to represent different (non-hierarchical) relations within the sentences: discontinuity, elliptical elements,
co-referential relations.

<s>
<text>Ts ce cbpau, KAKBOTO U fla i KaXKenL.</text>
<analysis>
<S>
<Discourse>
<InDiscourse></InDiscourse><OutDiscourse></OutDiscourse>
</Discourse>
<Colndex>
<identifier id="id6330"></identifier>
</Colndex>
<VPA>
<VPS>
<Pron idref="id6330"><w aa="Ppe-o0s3f" ana="Ppe-0s3f">Tsa</w></Pron>
<V>
<Pron ref="no"><w aa="Ppxta" ana="Ppxta">ce</w></Pron>
<V><w aa="Vpitf-02s; Vpitf-o3s; Vpitf-r3s; Vpitz--2s" ana="Vpitf-r3s">cupau</w></V>
</V>
</VPS>
<CLR>
<pt>,</pt>
<CLDA>
<VPC>
<Pron><w aa="Pra--s-n;Pre--s" ana="Pre--s">kakBoTo</w></Pron>
<CoordP>
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<Conj>
<C><w aa="Cp" ana="Cp">u</w></C>
</Conj>
<ConjArg>
<V>
<T><w aa="Ta;Tx" ana="Tx">ga</w></T>
<Pron idref="id6330">
<w aa="Ppetds3f;Ppetss3f;Psot--3--f" ana="Ppetds3f">i</w>
</Pron>
<V><w aa="Vpptf-r2s" ana="Vpptf-r2s">kaxem</w></V>
</V>
</ConjArg>
</CoordP>
</VPC>
</CLDA>
</CLR>
</VPA>
<pt>.</pt>
</S>
</analysis>
</s>

The next elements within <S> represent the syntactic analysis. If the sentence has an ending punctuation mark,
it is represented on this level (in the example it is element <pt>.</pt>). The constituent structure of the sentence
is represented (as much as possible) by the tree structure of the XML document. The co-referent relation in the
example is represented via sharing of the same id value (id6330) by the nodes that are in the relation. For
relations like member-of and subset-of additional elements are introduced.

The actual realization of the head dependents is governed by a set of immediate dominance schemata. The
realization of the dependents follows the sequence: complements -> subject -> adjunct. This principle entails the
following: if the phrase is assigned at the highest level VPA, it means that either the complements and the
subject are already realized, or they are not explicitly expressed. It is possible, however, that other adjuncts are
in order to be taken. If the phrase is VPS, it means that there were no adjuncts and the complements either were
alredy realized, or they were not expressed. VPC at the highest level means that the subject is not expressed and
there are no adjuncts. The actual number and kind of dependents is determined by lexical elements within each
phrase. Note that each of the three phrases (VPC, VPS and VPA) can be missing in the sentence structure
depending on the possibility to express or not to express a certain grammatical role. In the order: complements -
> subject -> adjuncts, we say that a subject is a higher dependent than a complement, and an adjunct is a higher
dependent than a subject and a complement. In the opposite direction a complement is a lower dependent than a
subject and/or an adjunct, a subject is a lower dependent than an adjunct. All this is within the projection of the
same lexical head.

Thus our general assumptions are:
»  Constituent structure is separated from the linear order.
e The elements of the constituent structure are not coming in any particular order.
e The elements of a constituent are usually realized adjacently (continuously). We do not classify the
different orders in some special way. Thus, all acceptable permutations are treated as the same structure:
(1) MBXBT LlelyBa  MOMHYETO
man-the[nom] is-kissing girl-the[acc]
the man is kissing the girl.
(2) LenyBa MOMHYETO MBXBT
is-kissing girl-the[acc] man-the[nom]
the man is kissing the girl.
(3) Momuyeto 1enayBa MBXBT
girl-the[acc] is-kissing man-the[nom]
the man is kissing the girl.
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(4) MBXBT MOMMYETO  LIeJdyBa.
man-the[nom]  girl-the[acc] is-kissing
the man is kissing the girl.
*  Each constituent represents a grammatical function. This is an argument against the flat structure.
*  The category of the head of the phrase determines the (traditional) domain (type) of the phrase.

Here we present the graphical view of the four combinations of the different word orders above:

(@)
|
Fa
I _M__z--I MEHET
| LENYES | | MO ETD | | Lenyea | | MO H ETO |
3) “)
}" \

MDMHHETD | Uenyesa | MOMKHHEeTO | Lenyea |

If the elements of a constituent are not realized adjacently, then discontinuous constituents are introduced. There
are three types of discontinuous constituents, which we distinguish on the basis of the head properties:

Head dependents permutation (DiscA functional element). A higher dependent is realized between the head
and a lower dependent(s). It means that there is one head and this head has at least two swaped, but adjacent
dependants. Here is an example in which the subject is realized between the lexical head and the complement.

Foes] (D[]

MEAHTET
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In order to represent the linear order we mark-up the higher constituent with the functional element DiscA and
annotate it at the higher place with the functional element nid (stands for non immediate dominance) and
connect the two functional elements with a line. The connection between the DiscA element and its immediate
dominance element (VPC in the example) is not shown in the graphical view. This demonstrates that the
element in fact belongs to another constituent.

Mixture of two constituents (DiscM functional element). The elements of two constituent structures are mixed
without any one of them to be the governor of the other. It means that there are at least two heads and
respectively, two dependents. Below (on the next page) there is an example in which the verbal clitic 'ro' (it) is
placed between the modifing adjective and its head noun. Again, in order to represent the linear order we mark-
up the misplaced constituents with the functional element DiscM and annotate their real positions with the
functional element nid (stands for non immediate dominace), and connect the two functional elements with
lines. The connections between the DiscM elements and their immediate dominance elements (VPS in the
example) are not shown in the graphical view. This is done in order to demonstrate that the elements in fact
belong to other constituents.

External realization of an inner constituent (DiscE functional element). This is the case referred to generally
as extraction. It means that the element is governed by a lower positioned head. Here is one example of an
extracted element. The dependent PP is extracted from the noun phrase. The extracted element is annotated with
DiscE element. Such an element is always a daughter of a VPF element (there are exceptions — see below),
because its realization is governed by a head-filler phrase. This is why there is a line between the DiscE element
and the VPF element.

[ DiscE

| Ha | | MacaTa |

One important point here is that the nid is a mechanism for showing that a misplaced constituent belongs to a
certain phrase but it is not a mechanism for showing the word order of the misplaced element within the
constituent to which it belongs. Thus, we always present the nid element as a first daughter.

In the next sections we present the lexical and phrasal domains in parallel to the language phenomena that are
covered by our treebank.



3 Lexical Elements

Lexical elements correspond to lexical signs (sort word). The annotation of various tokens is described in
[Simov and Osenova 2004b]. The lexical elements introduced here aim at a uniform treatment of the word forms
with different morpho-syntactic characteristics. Lexical elements include isolated word forms, multi-token word
forms and analytical word forms. Here we first present the mapping from the morpho-syntactic tags to the
lexical elements and then we discuss some of their special properties.

Lexical elements have a lexical category: V (verb), Participle (participle), Gerund (gerund), N (noun), Pron
(pronoun), A (adjective), M (numeral), H (family name or adjective, derived from family names), Adv (adverb),
C (conjunction), Prep (preposition), T (particle), I (interjection).

3.1 Verbal Lexical Element

Verbal lexical element (V) corresponds to a single verb, verb particle or to an analytical verb phrase (passive
forms, mood, tenses etc.). The single word form is annotated with the lexical element V if its morpho-syntactic
tag maps the following pattern: "V % % % f#", "V % % %z#", or "Tv" where V maps to the letter V, T maps to
the letter T, £ maps to the letter f, v maps to v, z maps to z, % maps to any letter, # maps to any sequence of
letters. This means that a single word form is annotated with V when it is a personal verb in indicative or
imperative mood. In the graphical view we represent such word forms in the following way:

= — —

[ W) | v [ v

MHCNewe Bax EZ2HMH

As multi-token verbs we consider the verbal complex in which the head is a finite verb accompanied by clitics,
auxiliary particles, emphatic adverbs and participles. Here we present a list of the different cases.

Verbal Complex with Reflexive Accusative and Dative clitics

The short accusative (morphological tag Ppxla) and dative (morphological tag Ppxld) clitics mark both: the real
reflexives and the non-reflexive usages, in which the clitics are considered part of the verbal lexeme like in the
verb 'ycmmxBam ce' (to smile). On the other hand, these clitics do not have a fixed position with respect to the
verb itself. They can appear after the verb, in front of it, or even be separated from it by another wordform. The
last case is limited to the auxiliary verb form 'e' ('cbM' (to be) in third person, singular) in perfect verb tense with
a participle or some of the other verbal clitics. Here are several examples:
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The first example shows the clitic as an enclitic in second position; the second example shows a remote
realization of the clitic when the auxiliary verb is between the clitic and the participle; the third example
demonstrates a realization of the dative non-reflexive clitic between the verb and the reflexive clitic. The fourth
example illustrates a verb with a reflexive clitic, which also has a reflexive meaning (in contrast to the other
three examples, where the clitic is reflexive only by its form).

s
],

In order to represent the fact that sometimes the reflexive clitics (also some of the other pronouns) are not
referring to an entity, we introduce the attribute ref for the element Pron which by default has the value yes for
the cases when the pronoun is a referring one and value no for the cases when it is not a referring one. This
attribute is presented in the XML encoding of the treebank and it is not shown in the graphical view.
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Verbal Complex with Non-reflexive Accusative and Dative clitics

These clitics correspond to the direct (accusative) and indirect (dative) objects of the verb. In our treatment of
the clitics they are realized lexically without occupying a complement position. These clitics change in number,
person and gender (third person, singular). The clitics are: accusative: 'Me' (me short form), 're' (you short form),
'ro' (him short form), 'a' (her short form), 'to' (it short form), 'uu' (us short form), 'Bu' (you short form), 'ru' (them
short form); dative: 'mu' (me short form), '™’ (you short form), 'my' (him short form), i’ (her short form), 'my' (it
short form), 'au' (us short form), 'Bu' (you short form), 'um' (them short form). Both clitics can be realized
simultaneously. In this case the dative clitic is always positioned before the accusative one. The grammatical
information from the clitics is added to the ARG-ST list of the verb and if there are full fledged complements of
the verb, they have to agree with the clitics in number, gender and person. Below there are some examples. In
the first example we have an accusative clitic realized before the verb. In the second example a dative clitic is
realized after the verb, but before the reflexive clitic. The third example demonstrates the realization of both
kinds of clitics — first the dative clitic, then the accusative one and last comes the verb.

Verbal Complex with an Interrogative clitic —the interrogative particle 'au’

The interrogative particle 'mu' in the verbal complex is always realized adjacent to the verb, immediately after
or before it. It can play two roles. First, it is a marker of interrogativity. In this case it converts the sentence
(clause) into an interrogative one. Second, it can be a marker of condition (synonymic to ako ‘if”). In this case it
is attached to a perfective verb. If the verbal form contains an auxiliary and a participle the clitic is attached to
the participle. Here are some examples:
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In the above examples the interrogative partlcle (T)is a question marker. The second and the third examples
demonstrate the adjacent realization of this clitic to the verb when used with other clitics (participle in the third
example). Below there are some examples for the second role of the particle:
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Verbal Complex with a Negative clitic — the negative particle 'ne’

The negative particle 'He' is always realized first in the verbal complex except for the case of presence of the

auxiliary particle 'ma’ (see below). It negates the whole verbal complex and then the sentence. Here are some
examples:

o
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The first example shows the simplest case of a negative particle and a verb. The second example presents the
negative particle in a verb form consisting of an auxiliary and a participle. The third example demonstrates the
interaction of ‘e’ with the other clitics in the verbal complex.

Verbal Complex with the Auxiliary particle '0a’

The auxiliary particle 'ma' (to) selects a verb in present tense and forms a verbal complex which inherits the
ARG-ST list of the selected verb and which is tenseless. Such a verb form is the lexical head of the so called
'da’-clause in Bulgarian which will be discussed later in the report. It is similar to the infinitival clause in
English. All the clitics are realized between the auxiliary particle and the verb. In perfect tense the accusative
and dative clitics can be realized between the auxiliary particle and the auxiliary verb, or between the auxiliary
verb and the participle. Here are some examples:

P
| W I | 'l.,l' |
=y 11 . _ . — )
¢ @ @& ¢
| "-.-" | [
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|.£|.a | | nHUTamM |.£|.a EEPE,ELB-E |.£|.a | OTCTEMK

The first example above shows the simplest case of auxiliary particle 'ga' and a verb. The second example
demonstrates additionally an accusative clitic between the auxiliary particle and the verb. The third example
presents the case of an accusative and a dative clitics within such a kind of verbal complex. The next examples
display the realization of the clitics in case of auxiliary verb and a participle (perfect tense):

( Participle )

Aaean
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( Participle )

The first example above shows the realization of the clitics between the auxiliary verb and participle. The
second example demonstrates another realization. The difference is only when the auxiliary verb is third person,
singular. Then it comes next to the participle. The negative particle is always realized immediately after the
auxiliary particle ‘da’ as it is shown in the third example.

The interrogative particle is realized just after or before the verb or the participle as in the following examples.
The second example shows the realization together with a reflexive clitic. The third example shows also a dative
clitic. The last example demonstrates the realization of the interrogative clitic before the verb.

Ga]  [w] [em] (o] o] (]  [w]  [oo] [eom)

The auxiliary particle 'ma’ can also select verbs in pluskvamperfect and imperfect tense. In both cases the verbal
complex can express different modal varieties like conditional event and others. These verbal forms follow the
patterns of realization of the clitics above, if any. This is why we will not give such examples.

Verbal Complex with the Auxiliary particle 'we’

The auxiliary particle 'me' also plays several roles in the formation of the verbal complex. The first and primary
role is the formation of future tense and future perfect. Here we first discuss this role and then we present also
the other roles of the particle. In many respects this particle is similar to the auxiliary particle 'ma’, but there are
some differences. The auxiliary particle 'me' selects for a main verb in present tense and forms future tense of
the verb. It can select verb forms comprising an auxiliary verb 'cbM' (to be) and an aorist participle (Future
Perfect). The realization of the clitics is the same as in the case of the auxiliary particle 'ma’ except for the
negative particle. The difference is that the negative particle 'He' is realized before the auxiliary particle 'me’.
This negative form of the future tense is rare. In most cases the negative future form or the negative future
perfect is expressed with the help of 'da'-clause selected by the forms of the negative verb Hsima. See the section
on the verbal phrases below. Here we give some examples of future tense verb forms. The first example shows a
future form with an accusative clitic. The second example demonstrates the negation of the future form. The last
example demostrates the second role of the auxiliary particle 'mie'. It is to form the so-called presumptive form:
'me ma e otumrbd’ (he might have gone). In this case the auxiliary particle 'me' selects for a 'da’ verbal form.
We annotate first the 'da' form and then the presumptive. Note that this differentiation is done within the lexical
sign.
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Analytical verb forms with the auxiliary verbs 'com’, '6v0a', 'ousam’

A great part of the Bulgarian analytical verb forms are constructed as a combination of forms of the auxiliary
verbs 'cpM', '0bpa’, 'ouBaM' and aorist, imperfect or passive participle. Here we are not going to present the full
picture of this large set of forms. Such forms already were presented in the above examples.

Analytical verb forms with the verb 'wja'

According to the traditional Bulgarian grammar a part of the Bulgarian verb paradigm is constructed with the
past forms of the verb 'ma' and 'da'-form of the main verb. In BulTreeBank we always consider the 'da’ form as a
lexical head of a clause. Thus the analytical forms of this kind are considered as a main verb 'ma' which selects
for a 'da’ clause. For more details on this see the section of verb phrases below.

Discontinuity of analytical verb forms

The element of an analytical verb form can be separated by external material. Usually the point of discontinuity
is between the auxiliary verb and the participle, but in some special kinds of text other elements can be
separated (these cases are rare). Here we present two examples:
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The first example demonstrates the most frequent case when an adverb or adverbial phrase is between the
auxiliary verb and the participle. The second example shows a rare case when a complement is realized inside
the verbal complex.

The verbal complex can also be separated by pragmatic constituents like parenthetical expressions, but they are
not marked as discontinuous.

Unexpressed subject

As it was already mentioned, pro-dropness is a characteristic feature of Bulgarian. We annotate the unexpressed
subject only when it participates in a co-referential relation. Then it is represented as a pro-ss element. This
element is attached to the main verb in the verb complex (sometimes it is represented under a participle). Note
that the pro-ss element does not show the word order position of the subject. When participles are used as
nominal modifiers, they do not have a pro-ss element and it is accepted that their subject is coreferred with the
head noun. Here are some examples:
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Other peculiarities

In addition to personal and participle forms as a main verb in a verbal complex we can have also a coordination,
verbalised form and elliptical verb forms. The coordination is annotated as a CoordP phrase (see below) where
the arguments of the coordination are lexical verbs. The elliptical verb forms are annotated as V-Elip or VD-Elip
elements. In cases of mixed discountinuity a V element can have a nid element representing the non-local
element of the verb complex. This is a rare phenomenon. For description of the mixed dicountinuity see above.
A verb can be modified by the so-called emphasising words like 'camo’ (only) and the result is a verb again. We
do not annotate the participle as a ¥ element even if it is a lexical head for a sentence or a clause.

As verb lexical element we also consider periphrastic constructions of the type: 'mmam HampaBenu' (‘have-I
made', I have something made) which equals 'HanpaBun csM' (have made-I, I have made).

3.2  Participle Lexical Element

Participle lexical element (Praticiple) corresponds to a single participle or to an analytical participle phrase. The
single word form is annotated with the lexical element Participle if its morpho-syntactic tag maps the following
pattern: "V % % % c#" where V maps to the letter V, ¢ maps to the letter ¢, % maps to any letter, # maps to any
sequence of letters. In the graphical view we represent such word forms in the following way:

( Participle ) ( Participle ) ( Participle )

=akaHH1n CE20a02eH EDﬂ.ﬂ.MEaHHTE

Having the same selectional potential as the verb lexeme and sharing some features with nominals, each
participle can have clitics (reflexive, not-reflexive — accusative and dative, interrogative, negative, and
possessive clitics in attributively used participles). The negative particle is realized as a part of the word form
when the participle is used attributively in a noun phrase. There are analytical participle forms which are
constituted by a participle of the auxiliary verb and a participle of the main verb. As it was explained above the
unexpressed subject can be represented as a pro-ss element in cases when the participle is used as a lexical head
in a sentence or a clause. In cases when the participle modifies a noun it has no pro-ss element. The pro-ss
element does not show the word order of the subject. Participles can be conjoined to form lexical coordination
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(CoordP element) which is also considered as a participle. Complex participle phrases can be discontinuous.
Usually an adverb or adverbial phrase may appear between the auxiliary participle and the main participle. A
participle can be modified by the so-called emphasising words like 'camo' (only) and the result is a participle
again. Here we present some examples of complex participles:

F'parti.:iple ¢ F‘ar‘tluple ::-
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The first example shows a partlclple, which can be used only attrlbutlvely because it is deﬁmte and which has a
possessive clitic. The second example is an analytical participle form which includes also a negative particle and
an accusative clitic. As it can be seen from the example, the order of the clitics is the same as for the V' element.

3.3 Gerund Lexical Element

Gerund lexical element (Gerund) corresponds to a single gerund or to a gerund with clitics. The single word
form is annotated with the lexical element Gerund if its morpho-syntactic tag maps the following pattern:
"V% % %g" where V maps to the letter V, g maps to the letter g, % maps to any letter. In the graphical view we
represent such word forms in the following way:
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The gerund form shares a lot of features with partlclples. Havmg the same selectional potentlal as the verb
lexeme, each gerund can have clitics (reflexive, not-reflexive — accusative and dative, interrogative, negative).
There are no analytical gerund forms. The unexpressed subject is assumed to be coreferent with the subject of
the clause that gerund or its maximal phrase modifies. Gerunds can be conjoined to form lexical coordination
(CoordP element) which is also considered as a gerund. A gerund can be modified by the so-called emphasising
words like 'camo’ (only) and the result is a gerund again.

3.4 Noun Lexical Element

Noun lexical element (N) corresponds to a single noun or to an noun with clitics (possesive, interrogative,
negative). The single word form is annotated with the lexical element N if its morpho-syntactic tag maps the
following pattern: "N#" where N maps to the letter N, # maps to any sequence of letters. In the graphical view
we represent such word forms in the following way:

A noun can be a common noun, a proper noun — the first and the second example, respectively. It can have a
possesive clitic and interrogative clitic as in the third example and it can have a negative clitic as in the fourth

| HHTO | | neas |
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example. Nouns can be conjoined to form lexical coordination (CoordP element) which is also considered as a
Noun. A noun can be modified by the so-called emphasising words like 'camo' (only) and the result is a noun
again. Each N element has a sort attribute which determines whether it denotes a Named Entity. In this case the
value of the attribute has to be one of: NE-Pers for persons, NE-Loc for locations, NE-Org for organisations,
NE-Other for other entities. In case of a common noun the value for the attribute by default is common.

3.5 Pronoun Lexical Element

Pronoun lexical element (Pron) corresponds to a single pronoun or to a pronoun with clitics (possesive,
interrogative, negative). The class of pronouns includes different kinds of words which we divide generally into
three groups: proper pronouns, adjectival pronouns and adverbial pronouns. Here we present the proper
pronouns. The other kinds of pronouns are presented below in the section on adjectives and the section on
adverbs. The single word form is annotated with the lexical element Pron if its morpho-syntactic tag maps the
following patterns: "Pp#", "Pde#", "Pre#", "Pce#", "Pie#", "Pfe#", "Pne#", "Psot#", "Pszt#", "Psxt#" where
P maps to the letter P, ¢ maps to the letter c, d maps to the letter d, e maps to the letter e, f maps to the letter f, i
maps to the letter i, 1 maps to the letter 1, n maps to the letter n, 0 maps to the letter o, s maps to the letter s, r
maps to the letter r, x maps to the letter x, z maps to the letter z, and # maps to any sequence of letters. Thus a
defining characteristic for a proper pronoun is that its referent type to be an entity (person, object) or to be a
clitic. Sometimes such a pronoun can be used non-referentially and this is annotated via the attribute ref which
has two possible values — yes (for refering pronouns) and no (for non-refering pronouns). The value yes is a by
default value for the attribute. In the graphical view we represent such word forms in the following way:

1
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The first example is the simplest case. The second one shows a pronoun with an interrogative clitic. The third
example is a pronoun with a possesive clitic. The fourth example is a pronoun with a negative clitic. The last
example is a special construction with two particles. Pronouns can be conjoined to form lexical coordination
(CoordP element) which is also considered as a Pronoun. A pronoun can be modified by the so-called
emphasising words like 'camo' (only) and the result is a pronoun again.

3.6 Adjective Lexical Element

Adjective lexical element (A) corresponds to a single adjective, a single adjectival pronoun or an adjective with
clitics (possesive, interrogative, negative). The single word form is annotated with the lexical element A if its
morpho-syntactic tag maps the following patterns: "A#", "Pda#", "Pra#", "Prp#", "Pca#", "Pcq#", "Pia#",
"Pip#", "Pfa#", "Pfp#", "Pna#", "Pnp#", "Psol#", "Pszi", "Psxi#", where A maps to the letter A, P maps to
the letter P, a maps to the letter a, ¢ maps to the letter ¢, d maps to the letter d, f maps to the letter f, i maps to
the letter i, 1 maps to the letter 1, n maps to the letter n, 0 maps to the letter o, p maps to the letter p, q maps to
the letter q, r maps to the letter r, s maps to the letter s, x maps to the letter x, z maps to the letter z, and # maps
to any sequence of letters. In the graphical view we represent such word forms in the following way:
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The first example is a single adjective. The second example shows an adjective with a possesive clitic. The third
example is an adjective with an interrogative clitic. The last example is an adjectival pronoun. Adjectives can be
conjoined to form lexical coordination (CoordP element) which is also considered as an adjective. An adjective
can be modified by the so-called emphasising words like 'camo' (only) and the result is an adjective again.

3.7 Numeral Lexical Element

Numeral lexical element (M) corresponds to a single numeral, analytical numerals or a numeral with clitics
(possesive, interrogative, negative). Analytical numerals consist of a numeral connected with the conjunction 'u'
(and). Here is one example of such a numeral: Tpugecet u ocmuar (thirty eighth). The single word form is
annotated with the lexical element M if its morpho-syntactic tag maps the following patterns: "M#", where M
maps to the letter M, and # maps to any sequence of letters. In the graphical view we represent such word forms
in the following way:

XL 23 XX3XL.

HETHPKHMKMAaTAa | |,II.BETE | CH DLI.I.E E,D.HH | |TF\H,£I.ECET OCKKHA HHTO E,D.Ha

The first example is the simples case of one numeral element only. The second example is a numeral with a
possesive clitic. The third example is a numeral with an emphasising word. The fourth example is an analytical
numeral. The last example is a numeral with a negative particle. Numerals can be conjoined to form lexical
coordination (CoordP element) which is also considered as a numeral. A numeral can be modified by the so-
called emphasising words like 'camo' (only) and the result is a numeral again. Numerals are also presented in
figures like: 30, 3.14159, 2001, 1994-1996, 1,72, 30 000, 18:23; or figures with endings like: 7-u (7th).

3.8 Family Name or Adjective, Derived from Family Names, Lexical Element

Family name or adjective, derived from family names, lexical element (H) corresponds to a single family name
(or a derived adjective) or a family name (adjective) with clitics (possesive, interrogative, negative). Also here
we include the Bulgarian second name which has the same properties as the family name. The single word form
is annotated with the lexical element H if its morpho-syntactic tag maps the following patterns: "H#", where H
maps to the letter H, and # maps to any sequence of letters. In the graphical view we represent such word forms

in the following way:

The first example demonstrates an H element which can be a family name or an adjective and this depends on
the usage. The second example shows an adjective from a family name. When an H element is used as a name
this is stated via the attribute sort with a value NE-Pers. The name or the adjective can have an interrogative,
possesive or negative clitic. The possesive and the negative clitics are more frequently when H element is used
as adjective. H elements can be conjoined to form lexical coordination (CoordP element) which is also
considered as an H element. An H element can be modified by the so-called emphasising words like 'camo’
(only) and the result is an H again.

3.9 Adverb Lexical Element
Adverb lexical element (Adv) corresponds to a single adverb, a single adverbial pronoun or an adverb with

clitics (interrogative, negative, dative). The single word form is annotated with the lexical element Adv if its
morpho-syntactic tag maps the following patterns: "D#", "Pd%", "Pr%", "Pc%", "Pi%", "Pt%", "Pfq#",
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"Pfy#", "Pn%", where D maps to the letter D, P maps to the letter P, ¢ maps to the letter c, d maps to the letter
d, f maps to the letter f, i maps to the letter i, n maps to the letter n, q maps to the letter g, r maps to the letter r,
y maps to the letter y, and # maps to any sequence of letters. In the graphical view we represent such word forms

in the following way:

e ve]

The first example is a single adverb. The second example demonstrates an adverb with a negative particle. The
third example shows an adverbial pronoun with an interrogative particle. The last example is an adverb with a
dative clitic. Adverbs can be conjoined to form lexical coordination (CoordP element) which is also considered
as an adverb.

| Hacpella | | Lyl |

There are some complex adverbs which are captured as a multi-word element (mw). Here is a list: kaTo ue
(‘kato che’, as if), kato 4e mm (‘kato che 1i’, as if), Taka HaTaTbK (‘taka natatak’, so on), Bce mak (‘vse pak’,
all the same), Bce egHo (‘vse edno’, it is all the same), moxe 6m (‘mozhe bi’, maybe), egsa nu (‘edva 1i’,
hardly), ena mm He (‘edva li ne’, hardly).

3.10 Conjunction Lexical Element

Conjunction lexical element (C) corresponds to a single conjunction. The single word form is annotated with the
lexical element C if its morpho-syntactic tag maps the following patterns: "C#", where C maps to the letter C,
and # maps to any sequence of letters. There are some complex adverbs which are captured as a multi-word
element (mw). For a list of complex conjunctions see below. In the graphical view we represent such words
forms in the following way:

The examples show two simple and two complex conjunctions. The first and the fourth example show
coordinative ones, while the second and the third are subordinative.

Here is the list of the complex conjunctions in the treebank: eTo 3amio (‘eto zashto', that is why), 3a ga ('za da/,
in order to), kakTo u ('kakto i', as well as), kamo nu (‘kamo 1i’, let alone), ocBeH ako (‘osven ako’, unless),
ocBeH kato (‘osven kato’, unless), ocBer ue (‘osven che’, not only), camo ako (‘'samo ako', only if), camo ge
('samo che', but), cien kato ('sled kato', after), csikamr ue (‘syakash che', as if), Twi kaTo ('tyj kato', as), Tbii ue
('tyj che', so), Taka u (‘taka i’, thus), Taka e ('taka che', so). Note that some of the traditional complex
conjunctions are represented as two word forms. Usually they consist of a preposition and a conjunction, or a
preposition and auxiliary particle.

3.11 Preposition Lexical Element
Preposition lexical element (Prep) corresponds to a single preposition. The single word form is annotated with
the lexical element Prep if its morpho-syntactic tag maps the following patterns: "R", where R maps to the letter

R. There are some complex prepositions which are captured as a multi-word element (mw). For a list of complex
prepositions see below. In the graphical view we represent such word forms in the following way:
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The first two examples are one token prepositions, the second two examples are complex prepositions. Here we
give a list of some of the most frequent complex prepositions: BbB Bpb3Ka ¢ ('vav vrazka s', in connection with),
B cpaBHeHme ¢ ('v sravnenie s', in comparison with), B 3aBucumoct ot ('v zavisimost ot', dependending on), B
cwriacue c ('v saglasie s', in accordance with), B xoga Ha ('v hoda na' in the process of), c ormen Ha ('s ogled na/,
with a view to), mo oTHomeHue Ha ('po otnoshenie na', with respect to), B croTBeTcTBHE C ('V saotvetstvie s', in
conformity with), B 6mm3oct mo ('v blizost do', in the proximity of), 3a cMeTka Ha ('za smetka na', at the expence
of), mo Bpeme Ha ('po vreme na', at the time when), B mon3a Ha ('v polza na', in somebody's favour), B unTepec
Ha ('v interes na', 'in somebody's favour'), mo cmyqair ('po sluchaj', on the occasion of), B pesynarar Ha (‘v
rezultat na', as a result of), or crpana Ha (ot strana na', on the side of), mo nmaUsA Ha (‘po linija na', through,
along), B mamerT Ha ('v pamet na', in memory of), 6marogapenune Ha (‘blagodarenie na', thanks to), etc.

3.12 Particle Lexical Element
Particle lexical element (7)) corresponds to a single particle. The single word form is annotated with the lexical
element 7 if its morpho-syntactic tag maps the following patterns: "T#", where T maps to the letter T, and #

maps to any sequence of letters. There is a complex particle da ne 6u (‘da ne bi’, in case) which is captured as a
multi-word element (mw). In the graphical view we represent such word forms in the following way:

3.13 Interjection Lexical Element
Interjection lexical element (/) corresponds to a single interjection. The single word form is annotated with the

lexical element [/ if its morpho-syntactic tag maps the following patterns: "I", where I maps to the letter I. In the
graphical view we represent such word forms in the following way:

charom

3.14 Type Shifting

Type-shifting covers phenomena of the following kind: when a word or a phrase of one category is used as a
lexical item of another category. In our treebank type-shifting basically deals with three phenomena:

Substantivation
It is preferably lexicon-based and shifts the usual nominal dependants to heads. We substantivize the nominal

elements like adjectives, numerals, participles, pronouns. A substativized element is annotated with the element
Subst. It can take modifiers and form a noun phrase (see below). Here are some examples:

24



e @
.'/
() () Gen

CTapHAT |KPHTHHHTE| |My|

The first example shows a substantivation of an adjective to a noun. The second example demonstrates one of
the typical phrases in the treebank which involves substantivation of a quantity word (a numeral) to a noun. This
substantivation is governed by its own phrase: a quantity word is a head of NPA with a PP as a modifier, where
the PP is formed with the preposition 'oT' (from) and a NP (N in the example) denoting a set of entities. In this
case the quantity word is substantivized to denote one or several of those entities. This type of co-referential
relation is not explicitly encoded in the treebank, because it is easily recovered within the phrase itself.

Nominalization

It is syntactically based and shifts predicates, intrejection and other non-nominals to nominals. Assuming that
each predicate introduces a referent, very often we have other predicates that have this referent as an argument.
We consider this process of converting of a predicate referent into a nominal referent a nominalization.
Additionally, under this term we include converting of any phrase into a nominal (usually into a proper name).
However, some of the cases of predicate nominalization are not annotated as such. Especially when a clause is
referred to inside a sentense we use the same coreferential index for the clause and the coreferred nominal. But
in cases when the clause is not in the same sentence we use explicitly nominalization. The last case is typical for
newspaper texts in which there are a lot of examples of direct and reported speech. Usually the complement of
the verb in the main clause consists of several sentences. We annotate this complement as nominalization.
Nominalization is annotated with the Nomin element. Here are some examples:

cBarom Ka-xa-x=a
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The first two examples demonstrate the nominalization of two interjections into nominals. The third example
shows a nominalization of a title of a play ("I pay in advance"). The last example is the case of reported speech
where the actual statement is outside the sentence. In this case the Nomin is either an empty element or it
dominates a textual element that is connected to the statement — in the examle it is a dash.

Verbalization

This type-shifting appears when (usually) interjections, particles or adverbs express a predicate function. The
most frequent case is of onomatopoeic interjections where the verbalised form substitutes the verb of the actual
event. The verbalized form has the behaviour of a verb and can have a pro-ss element. The verbalization is
annotated with the element Verbalized. Here are two examples:

-'\-_\ /_-- i -'\-_\
) i Verbalizad )

\ /
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The first example presents the basic case. The second exmple shows a verbalized element with a pro-ss element
attached to it, which means that it is a part of a co-referential mechanism.

-

- .
L Verbalize

4 Verb Phrase

The verbal domain consists of the lexical element V and the phrasal elements: VPC(omplement), VPS(subject),
VPA(djunct), VPF(iller). In this section we present the phrasal elements in the domain. Following the hierarchy
of the realization of the dependents we have the following direction of realization: lexical verb -> verbal head-
complement phrase -> verbal head-subject phrase -> verbal head-adjunct phrase. The lexical head of the
phrasal element can be also a participle. It is done for consistency of the mapping between the lexical elements
and the representation of Bulgarian morphology.

4.1 Head-Complement Verb Phrase (VPC)

VPC element corresponds to a verbal head-complement phrase. Each phrase of this type must have a head
daughter and one or more complement daughters. All complements are realized at one step. Therefore, VPC can
have only a lexical head and this includes the following elements: V, Participle, V-elip, VD-elip, CoordP, and
Verbalised. The complements are of various kinds because we consider copula and copula like verbs as taking
complements. Thus the possible complements include nominals, adverbs, prepositional phrases, adverbials,
clauses, participles, coordinated phrases. A full list of these elements is presented below. The head daughter of
a VPC can be easily determined because the set of the possible heads and the set of the possible complements
share one common element — Participle. If a VPC consists of two participles we have to decide which one is
the head. Even then the head can be determined with the help of more detailed morphological information. Here
are some illustrations of VPCs consisting of two participles — pereto 6mno pasrieseHo (‘child-the was
spoiled’, They say that the child was spoiled); nenata craBanu pasriesenu (‘children-the were becoming
spoiled’, The children were becoming spoiled)'. The head-dependent relation in both cases can be determined by
the following assumption: the head participle is an active and the complement participle is a passive one. The
head-dependent relation in a VPC which consists of coordination phrases can be determined by the propagation
of the information from the arguments of the coordination phrase to the coordination phrase.

The complements can be realized in any linear order. Some complements can be extracted outside the VPC
element and then they are represented as a nid element. If there are accusative and dative clitics within the verb

! Have in mind that in these cases the participles are ambiguous between passive constructions and predicative
ones. Depending on the context, these illustrations can be interpreted as the one or the other. In our case we
interpret them as predicative constructions. For a discussion see [Andreychin 1976].
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head domain, the full-fledged complements have to agree in number, gender and person with them. The head
and the complements can be discontinuous. They may be separated by DiscA elements (subjects or adjuncts of
the same lexical head) or by Pragmatic elements (parenthetical expressions). The number and the kind of the
complements depends on the properties of the lexical head. Here we first give two more general examples and
then we present some special cases.

"JF‘C
f‘x _—
oT4aAHH I'IHEM a

This is a verb head-complement phrase in which the lexical head (verb 'mumreme' (‘write’)) subcategorizes for
two complements — a dative indirect object (indicated by a prepositional phrase) and an accusative direct object
(indicated by a noun phrase).
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In this example the head is a verbal complex, which consists of the evidential perfect form of the copula ‘to be’
(cu 6mm) and two clitics — the verb particle 'na’ and the negative particle 'He'. The complement is an adjective.

Copula VPC

We treat all predicative arguments (nominals, prepositional phrases, adverbials) of the copula as its
complements. It is accepted by default that the complement of the copula co-refers with the subject in cases of
predicative agreement. In many respects such a relation between the subject and the complement of the copula is
similar to the relation between the subject and the agreeing adjuncts in secondary predication. Here we give
some frequent examples:
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The examples above demonstrate various complement realizations of the copula. In the first tree, the
complement is a noun. In the second one, the copula first forms a lexical sign with a dative clitic and then takes
an adverb as its complement. The third example shows a participle in a predicative usage. Note that the head
copula has a pro-ss element, which means that it is a part of a co-reference relation within the sentence. The last
example presents a prepostional phrase as a complement of the copula.

As VPCs we also treat impersonal constructions like: sicao e (it is clear), mo6pe e (it is well), mHTEepecHoO e (it is
interesting) etc. Note that there are cases when the copula is omitted: EcrecTBeno, de mie poitna = EctecTtBeHo
e, 4ye mie poina. Here are some examples:

ope ) TN
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Passive constructions

In the passive constructions we always treat the logical subject (prepositional phrase with the preposition 'ot') as
a syntactic complement. Thus we keep the surface realization of the verb head arguments. In the example below
we present the passive variant of the active sentence: 2Kena m3mucnu tag ucropusi (A woman thought of this
story). The logical subject ‘woman’ is realized within a PP (‘by a woman’), which is taken as a complement of
the passive construction ‘is thought of” (‘This story was thought of by a woman’).

f‘wf'
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Analytical Verb Forms as VPC

As it was mentioned in the section on lexical verbs above, some traditional analytical word forms in the
treebank are treated as head verbs subcategorizing for a clause. When the auxiliary verb in such a form heads a
'da’ form we assume that the 'da’ verb form constructs a clause and the auxiliary verb form selects this clause.
Such cases are the analytical verb forms with the auxiliary verb mia' in its past tense — 1ysx - (Future in the
Past, Future Perfect in the Past, and their Intestimonial forms) and the negative forms for all future tenses 'HsMa,
Hamanie, Hamano'. The motivation for this decision is that very often the subject and other dependents are
realized locally within the 'da’ form. In the first example below the subject and the complement are realized
within the CLDA clause. According to the dependent realization principle, the complement is realized first. As
the subject 'a3' (‘I") separates the head verb and the complement, it is marked with the DiscA label and its
constituent realization is pointed with the help of the nid element. Note that two co-reference relations are
explicated as well: between the accusative clitic within the lexical verb sign and the full-fledged complement,
and between the expressed subject of CLDA and the unexpressed one of the head verb misax (indicated as a pro-
ss element).
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In the second example we have an intestimonial form of the head verb. Note that the subjects of CLDA and the
head verb are co-referent and for that reason both of them are represented as pro-ss elements.
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The last example shows a negative future form. It also illustrates the prosodic combination of an interrogative
particle and the negative verb under the lexical V element. The negative verb HsiMa is impersonal and for that
reason it cannot structure-share a subject with the 'da’ clause.

Clausal Complements

The verbs can take various clausal complements (CLDA, CLQ, CLR, and CL). It is in cases when the
complement slot of a verb is occupied by a clause. The role of each clause as a complement is discussed below
in the section on clauses. This is why here we present two special cases, in which the head is either a verbal
particle, or an idiosyncratic one.

Verbal particles like 'Heka' (‘neka’, let's) and 'ero' (‘eto’, here it is) take either CLDA or CL clauses as
complements (‘eto’ can also take other types of complements). We annotate these kinds of particles with a V
lexical element. Here are some examples:
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In the first example the verbal particle 'Heka' takes a CLDA as a complement. In the second example the verbal
particle 'Heka' takes a bare clause, i.e. without a 'da'-form. Note that in this case the CL marking is conventional
and is used for consistency with the other analyses. In the third example (on the next page) the verbal particle
'eto' takes a conventional CL as a complement. In the fourth example (on the next page) 'eTo' assigns an
accusative case to its nominal complement.
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The verb 'crura' (‘stiga’, enough) takes only clauses of the general type CL. Note that when it is combined with
CLDA, then it equals the subordinator 'ako' (‘ako’, if) and therefore heads a conditional adjunct clause.

Some Special Cases

Here we have in mind constructions with supportive and light verbs. The supportive verbs 'umam' (imam', have)
and 'mHssMaM' ('nyamam', not have) form a VPC construction of special kind. Their first complement takes the
second one as its modifier and just then is realized by the verb. Here is an example: the noun ‘need’ takes a
CLDA as an adjunct and forms an NPA. Then the NPA becomes a complement of the verb.
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There are constructions with the so-called 'light' verbs. For example, gbpxka peu npep Hskoro (to make a
speech to someone), IbpsKa Bpara oy oko (to keep the enemy under one's eye), XBbpsiM TOTJIEH HA HEemIo (to
have a look at something) etc. Note that such constructions exhibit different degrees of idiomaticity, therefore
there are different relations between the verb and one or both complements, and between the complements
themselves. Because we lack an exhaustive typology of these cases, we decided that when the first complement
is not closely related to the second one and cannot take it as its own dependent, the head verb takes two
complements.

4.2 Head-Subject Verb Phrase (VPS)

VPS element corresponds to a verbal head-subject phrase. Each phrase of this type must have a head daughter
and a subject daughter. VPS can have a lexical head if there are no complements. The head variety includes the
following elements: VPC, V, Participle, V-elip, VD-elip, CoordP, and Verbalised (i.e., all possible heads for a
VPC element or the VPC itself). The possible subject daughters include nominals (plus the substantivized and
nominalized elements), clauses, prepositional phrases, adverbials, coordinated phrases. We consider some
types of prepositional phrases and adverbials as subjects, i.e. in cases when they express a quantity or proximity
of objects or material. Then we accept that they have a nominal referent. As it can be seen, the head of a VPS is
easily determined because the possible heads and the possible subjects do not overlap. The head in the case of a
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VPS consisting of coordination phrases can be determined by propagation of the information from the arguments
of the coordination phrases to the coordination phrases.

Generally, the subject can be realized at any place within the sentence. Of course, there are some local
restrictions like the following: the subject cannot be placed immediately after the ‘da’-form in 'da’-constructions
(*ma IleTsp moiine). Some subject can be extracted outside the VPS element and then its actual constituent
place is represented as a nid element. The subject usually agrees with the lexical verb head in number, gender
and person’. The head and the subject might be discontinuous. They can be separated by impersonal verbs or
DiscA, DiscE elements (adjuncts of the same lexical head, constituent from the complement of the same lexical
head) or by Pragmatic elements (parenthetical expressions). The syntactic type of the subject depends on the
lexical head. Here we give examples of each major subject type.
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In the examples above the subjects are nominals, a noun and a pronoun respectively. The second example shows
a reverse word order, namely a verb-subject one. The third example demonstrates an extracted subject in a
construction with impersonal verb selecting a 'da’-clause. In the following two examples the subject is expressed
by an adverbial and by a prepositional phrase. If we remove the prepositions and the adverb, the nominal groups
show agreement with the head verb.
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? There are deviations from this rule. For a discussion see in [Bulgarian Academy Grammar 1983].
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When the subject is a clause (CL, CLDA, CLCHE, CLQ, CLR see below for concrete examples) there are
generally two cases. The first is that the event referent introduced by the clause is the subject referent. The
second case is when the subject of the subordinated clause is co-referent with the subject of the main clause. The
first case is always applicable to CL, CLDA, CLCHE clauses. The second case always holds for the relative
clauses (CLR). Interrogative clauses (CLQ) can be of both cases. For that reason, if there are co-references
between the subjects of the CLQ clause and the main sentence, we always explicate such coreferences. We
never explicate the coreference if the subject clause is of type CLR, because it is always infereable. To be more
precise, in these cases the main clause does not have its own subject, but the relative or the interrogative clauses
modify the appropriate element on the ARG-ST list. We represent this fact by a co-referential relation between
the subject of the subordinated clause and the pro-ss element of the main clause. Below we present three
examples:
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The first example is of the first kind. The referent of the whole CLDA clause is the subject referent of the main
clause. Note that the unexpressed subject of the CLDA is structure-shared with the dative clitic in the main
sentence.The next two examples demonstrate the co-referential relations between the subject in the subordinated
clause and the pro-ss element in the main clause. In the first example, we have a CLQ clause which shares the
referent of its subject with the pro-ss element in the main clause. This relation is explicated, because it is not
obligatory in principle. In the second example we have a CLR clause as a subject. In this case it is obligatory for
the subject's referent of the CLR clause to coincide with the corresponding element of the ARG-ST list of the
verb of the main clause. This relation is not shown because it can be easily reconstructed.

33



- N“_-———-_
UPA | ( participle )
nld | :.f.fps I | = | | Beae | [prc\-sg] | PaZHMCKEAHO |
"-\.HHH -_.‘\
Dlscﬂx I _U /.I
I{aP:BD npe.u.v:n:uu
owe

o o
| KaoliTo | | nees | E

4.3 Head-Adjunct Verb Phrase (VPA)

VPA element corresponds to a verbal head-adjunct phrase. Each phrase of this type must have a head daughter
and an adjunct daughter. VPA can have a lexical head if there are no complements and a subject, a VPC head,
VPS head or VPA head. The list of possible heads includes the following elements: VPA, VPS, VPC, V,
Participle, V-elip, VD-elip, CoordP, and Verbalised (all posible heads for a VPC element, VPS and VPA). The
possible adjuncts include nominals (plus substativized and nominalized elements), adjectives and adjective
phrases, clauses, prepositional phrases, adverbials, participles, particles, coordinated phrases. Because the list of
the possible heads of a VPA and the list of the possible adjuncts have a common element (Participle), again
there will be a problem to determine the head of VPA when it consists of two participles of the same kind. It is
possible, but very rare, to have one participle as a lexical head and a second participle as a secondary predication
— crosin onemsin (‘stoyal onemyal’, He was standing speechless). In our view, the sentenses of this kind have
only one word order possibility — first comes the lexical head and then the adjunct. Thus we can stipulate that
in such cases always the first participle is the head. The head in the case of a VPA consisting of coordination
phrases can be determined by propagation of the information from the arguments of the coordination phrases to
the coordination phrases themselves.

The adjunct can be realized in any order (except in cases of a VPA consisting of two participles). It can be
extracted outside the VPA element or it can be realized among the other dependents of the same lexical head and
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then it is represented as a nid element. In case of secondary predication the adjunct agrees with the subject or
one of the complements of the lexical verb head in number, gender and person. The head and the adjunct can be
discontinuous. They can be separated by DiscE elements (a constituent from the subject or a complement of the
lexical head) or by Pragmatic elements (parenthetical expressions). Here we give some examples of adjuncts.

™
[ ‘JF‘A ) [ ‘JF'A )
ﬁduF‘A @
TDJ'IKDBE MHOro $ | EAaxme | | noJdeedeHK
| "urF‘Pl. I "urF'ﬁ-. |

I
n'bT-,lBax ’
|.u.3e |.£l.EHC|HC|IJJ.H$| 3a|-:m-:n—m i:rawm-:aTa

The first two examples above demonstrate adverbial adjuncts. The third example shows a nominal adjunct
denoting a time period. The fourth example below shows an adjunct for place expressed by a prepositional
phrase.

The clausal adjuncts can be of different nature, but the most frequent ones are for purpose and for condition.
Here the first clause is for purpose, the so called CLZADA clause, introduced by the complex conjunction '3a mga'
(‘za da’, in order to). The second example is with a conditional clause, annotated as a general clause CL. In
cases like these when there are co-referential relations between the unexpressed subjects of the clause and the
matrix sentence we assign two pro-ss elements and link them.

N
P&
o)
HmO

[FH’D'SS] | OTAPEMNHA = | ce

| CEEepU aEaM |

35



P

= @ @ )\
/

& [ (proves)  [empamma]

lpr-:r ssl Hanpasmm | |TDBa |

A specific type of VPA are those, projected by the interrogative particles: 'Hamu' (‘nali', isn't it?), 'mamu’ ('dali,
whether), 'HEMa’ ('nima’, really?) and the modal particle 'ma ve 6u' ('da ne bi', in case). Some of them also play a
pragmatic role and then they are annotated as Pragmatic element.

"JF'A I

o .I @
DTHAE TA=

4.4  Head-Filler Verb Phrase (VPF)

VPF element — corresponds to a verbal head-filler phrase with some changes. Each phrase of this type must
have a head daughter and one or more filler daughters. VPF can have a lexical head (if there are no
complements, adjuncts and a subject), a VPC head, VPS head or VPA head. The list of possible heads includes
the following elements: VPA, VPS, VPC, V, Participle, CoordP. The possible fillers are DiscE elements. Note
that the VPF element does not correspond completely to the verbal head-filler phrase. First, when possible, the
fillers are realized at once. Another difference is that when the filler is among the other dependents of the lexical
head, we do not introduce a VPF element, but attach the filler (DiscE element) to the immediate dominance
node. See below for examples. These differences between the HPSG head-filler phrase and the VPF are due to
the following design principle: each piece of information that can be easily inferred from the represented
information is not presented.

The fillers can be realized in any order. The head and the fillers can be discontinuous. They can be separated by
Pragmatic elements (parenthetical expressions). Here we give some examples of VPF elements:
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In this example we have an extraction of a PP modifier from a noun phrase outside the VPS element having the
noun phrase as a subject. We consider such an extraction as a traceless analysis and thus, the nid element which
marks-up the constituent from where the material was extracted, is always the first daughter. Recall that the nid
element does not indicate a word order position, but just the syntactic one. The first of the next two examples is
typical for relative clauses with an impersonal modal verb which selects for a clause. In this case the relative
constituent (the constituent with a lexical head which is a relative pronoun) has to be first in the word order.
Thus very often it is extracted. In the example the complement of the subordinated clause (CLDA) is realized on
the level of the modal verb. Any dependent (complement, subject, adjunct) can be extracted from the
subordinated clause in this way. The grammatical role depends on the relative pronoun.

P
[ wpF
\u .

‘\
DlscE I VF‘C
/\ CLDA

( ar‘tlclple L "JF"C

E | KaeTo | | EH | |Tpﬂ63ann

e

The example on the next page demonstrates a DiscE element without a VPF element. In this case we have an
extracted element, but among the dependents of the same verbal lexical head. In the example there is an
extracted element from the subject, but the extracted element is realized between the VPS element and the
adjunct. Thus DiscE is attached to the VPA element.
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4.5 Clauses: Saturated Verb Phrase (CL)

A verb phrase with realised dependents of the lexical head is called a saturated verb phrase — clause. A
saturated verb phrase can be a complement, subject or adjunct of other phrases. In order to annotate the
saturation we use a set of elements: CL, CLDA, CLCHE, CLZADA, CLQ, and CLR. The clauses are divided into
few types according to the introducing element, not the function, although some of the types have a special
behaviour. Note that the division is restricted to the following main types: CLDA — a clause which lexical head
is 'da’ form; CLCHE — a clause introduced by the conjunction 'ae' ('che’, that); CLZADA — a clause introduced
by the conjunction '3a ga' ('za da', in order to); CLQ — a clause introduced by a question word, CLR — a clause
introduced by a relative pronoun. All the other clauses are marked with the general tag CL.

45.1 CLDA

CLDA is a clause, which is introduced by the verbal form 'da'. It can represent different dependent roles with
respect to its head. For example:

Subject

In the example below the VPC phrase takes a CLDA as its subject.

o
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Complement

Apart from the treatment of the special analytical verbal forms discussed above there are other verbs that select
for CLDA clauses. One interesting case are the control verbs. Here is one example of such a construction. We
assume that the complement clause is saturated and thus it has an explicit or implicit subject which is co-referent
with the subject of the main verb or one of its complements. In the example below the control is expressed by
the co-referential relation between the two pro-ss elements.

@
_.-"‘"--- - . e
- .
l/ "\__.-" —
/ -CLDA
- / \ - BN
IK"u".;I I.( F'ar‘tlnple :Z' Iivpc :I
S -I,-""J\-_-
| o~
|Ee | pru:- 55] |.u.p'b3Hana | I 1‘_1‘\'\ @
—
. TYK
/N
|.u.a | [prD'SS] |.u.n:\ﬁ.u.e |

Adjunct

In this position CLDA plays the role of an adjunct for purpose (in parallel to CLZADA). Here is an example, in
which the subject of the main sentence is co-referred with the dative clitic in the subordinate clause:

AR

|.u.a | | My | [pro-ss] | noMorHew |

Note that when the da-construction is not a subordinate clause, then it is not marked as CLDA: J1a TpbrBame!
(Let us go!); Kororo ro mbp3u, na He craBa! (Who is lazy, let him not stand!). Here the appropriate
information comes from the illocutionary status of the sentence - imperative, optative.

452 CLCHE
CLCHE is a clause, which is introduced by the conjunction ue (‘che’, that). It can represent different dependent
roles with respect to its head. Traditionally it is accepted that this conjunction is a complementizer, but the

clauses introduced by it can play different roles and we do not annotate them in a special way. Here are some
examples:
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Subject

| npeidHMCTEO | | e | H o OTHaHano

\-_____  [we] {pro-ss) [nowmen]

|Hame|

Complement

Some verbs select for such kind of clauses. A large group of verbs selecting for these clauses are the verbs of
reporting. Here is one example, which also shows two extractions from one clause.

|Aa| |npnnyma|
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Adjunct

In the example below e introduces a clause of reason.

@ WVa® @

| ,r-‘“} [ f)
<D
[moa |

| Ll acTnHE | [pru:u-ss] | M | |~.|E | |\\_‘J.’;_|

CLZADA is a clause, which is introduced by the conjunction '3a pma' ('za da', in order to) and expresses the
purpose of a certain action. It represents an adjunct dependant role with respect to its head. In the example
below there is a triple co-referent relation between the unexpressed subjects of the main sentence and the
subordinate clause, and the reflexive possessive clitic in he subordinate one:

4.5.3 CLZADA

I .‘JF'C ]
P S
~
W
[prn-55] |3-E|I'ID"-|HEI}{ |

AHEEHHE | lprn-gs] |3-EI'IHEB=-EM |

454 CLQ

CLQ is a clause, which is introduced by an interrogative pronoun or particle. It can represent different dependent
roles with respect to its head. For example:

Subject

In the example there is a co-referential relation between the subject of the CLQ clause and the unexpressed
subject of the main verb.



| PazHCKEaAHO |

Complement

| paznpaErxme | | My |

(pro-se)

Adjunct

Note that in the example below the subordinate clause is double-marked as CLDA and CLQ.
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455 CLR

CLR is a clause, which is introduced by a relative pronoun and surrounded by commas. Relative clauses can be
non-free and free. They can represent different dependent roles with respect to its head. For example:

Subject




Complement

Adjunct

|T|:IHﬁCET | AHHK | | OTKAKTO

Concerning non-free relatives, they could be attached either to the whole NPA, when modlfying its head, or to
the governed noun itself, when modifying it only. When non-free relative is a subject or a complement then it is
attached to some non-expressed element on the ARG-ST list of the verb lexical head. We do not annotate it here
as a coreferential relation because such a relation can be easily inferred.

4.5.6 Other Types of Clauses — CL

CL element is used for any other clause which does not fit in the above subtypes. Here we give some examples
of the most frequent clauses:

If-Clause

If-clauses exspress condition and are usually introduced by the subordinator 'ako' (‘ako', if) and it is separated
from the main clause by comma.
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| (=TPE" | | Hankrcan | | MHOQrD | | CTHXOES |

There are special types of if~clauses when the condition is not introduced by 'ako', but by other subordinatiors
like 'koraTo' ('kogato', when-relative), but according to the guidelines it projects CLR. Also the interrogative
particle 'ma' ('li') as well as the 'da’-form can have the meaning of 'ako' conjunction.

Combined Clauses

It often happens that one clause represents two types. It holds especially for 'da'-constructions with the presence

of an interrogative or relative word. In such cases first the CLDA is marked and then — higher — the other one
— CLQ or CLR. Here is one example:

(bron) (v)
" .-*\\\
SN
° @ )
e [

4.5.6 Sentence Level Clause — S

The tag S corresponds to a saturated verbal phrase which is the highest node of the sentence. Recall that in cases
where the full stop separates the head and the clause, the detached clause is marked CL or another appropriate
type of clauses. Sometimes S is annotated to only fragments of sentences and then the top node is not a saturated
verb phrase. However, sentences with direct and reported speech require special consideration. For more details
see in BTB-TRO2 report — [Simov and Osenova 2004a].
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5 Noun Phrase

The nominal domain consists of the lexical element N and the phrasal elements: NPC(omplement), and
NPA(djunct). In this section we present the phrasal elements in the domain. Following the hierarchy of the
realization of the dependents we have this realization: lexical noun -> nominal head-complement phrase ->
nominal head-adjunct phrase. The lexical head of the phrasal element can be also a pronoun, a family name,
substantivized or nominalized element.

5.1 Head-Complement Noun Phrase (NPC)

NPC element corresponds to a noun head-complement phrase. Each phrase of this type must have a head
daughter and a complement daughter. NPC can have only a lexical head and this includes the following
elements: N, Subst, Nomin, N-elip, ND-elip, CoordP. We consider as NPC only nominal groups which generally
represent the relation 'quantity-entity' (traditionally noted as an NP NP group). There are several subtypes of this
general group. All other cases with relational nouns as heads are treated as nominal groups of a head-adjunct
type. In an NPC group the first element is always the head. Thus the possible complements include nominals
that can be measured. The head expresses the measure. The head can be a coordination phrase, substantivized,
nominalized or elliptical. The subtypes of NPC are as follows:

Quantity-Substance

They consist of a noun for a measure and a noun for the material that is measured: ‘muTsp Misko' (liter-m milk-

n, litter of milk).

]

Kunorpau

|3.|'IETHI-1 | | HakKHTH | K','EHK-E BD,EI.-E

Container-Content

Phrases in which the head is a container of some sort and the complement is the content of the container: 'yama
Bopa' (glass-f water-f, (glass of water).

"-|-E|LIJ-E| BD,EI.-EI KDJ'I-EI |.£l.'b|:lB-El
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Type of Assembling-Entities

Here the head is a noun for a collection and the complement represents the members of the collection: rpyna
crymenTn (group-f,sg students-m,pl, a group of students), Buy cupene (type-f,sg cheese-n,sg, a type of cheese).

|'l'b.l'||'|a | | ®=opa | | EonoHa | | SETOMOBMAKM |

Note that when there are premodifiers of the first noun, then they come last, because it takes its complement

first. For example, we rely on the following analysis:

KD.I'IDHE EBTDMDEHHH

5.2 Head-Adjunct Noun Phrase (NPA)

NPA element corresponds to a noun head-adjunct phrase. Each phrase of this type must have a head daughter
and an adjunct daughter. NPA can have a lexical or phrasal head and this includes the following elements: NPA,
NPC, N, Pron, H, Subst, Nomin, N-elip, ND-elip, CoordP. The possible adjuncts include nominals, numerals,
adverbs, prepositional phrases, adverbials, clauses, participles, coordinated phrases. The adjuncts could be pre-
modifying APs (including some pronouns), post-modifying PPs, post-modifying clauses (CLDA, CLQ, CLR).
The head is always easy to determine. In case of NN (or NP NP) groups the first element is always the head. The
adjunct types are as follows:

Adjectives, Participles, APs

There are several types of noun groups modified by adjectives, participles or adjective phrases.

A noun (noun phrase) pre-modified by an adjective, a numeral, a pronoun, an adverb, a participle or an AP. This
group is the basic one with respect to the pre-modifiers. Here are some examples:

_/

l( F‘ar‘tlmple \' o
r’ ‘.
(.? F'ar‘tl':lple ? AHEB:HH

ronAam aKTbDP DI'IEPHPEHDTD |.II.BDHHD no-ronemid
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The first example shows the simplest case of a noun modified by an adjective. The second example shows a
noun modified by a participle, which has a reflexive clitic attached to it. The last example demonstrates a noun
modified by APA, which consists of an adjective modified by an adverb. The next two examples present a noun
and NPA modified by APCs.

(Participle ) o
- BoiAy K

-

HEMEHESHKHMTE o HE)KEJ'IEHM @ | EBHWHO-AOAKTHS 2CK K | | PaMEKH |

El

A vocative noun head can be pre-modified or post-modified by an adjective, a numeral, a pronoun:

Gora] [t

An indefinite, interrogative or negative pronoun can be post-modified by an adjective or an adjective phrase.
Here are some examples. The second one demonstrates a complex modifier within a coordination phrase.

‘.\._

HEI.I.I.D Cn:unJArg-J C-Dn_]] [_CDn_]Arg-J

(o) 0 O

@ (? HEBHME,,D,EHD

HelW o | | nenenaeo | | CEECER |.£l.|:|'-l|'rl:|

An indefinite or negative pronoun can be pre-modified by an adjective or a pronoun:

|Tl:lBa | | HeWwo |
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In these examples (and also in the previous ones) the head is determined on the basis of the morphosyntactic

information of the nouns.
(res) () ()
GP ()

ropKCTHA | | Bamp | | Ha | | IWEPHKENHTE

A noun or noun phrase can be post-modified by an adverb:

Prepositional Phrases

A noun or a noun phrase can be post-modified by a prepositional phrase - PP. In some cases the prepositional
phrase can be extracted outside of the noun phrase and then its constituent position is represented locally as a
nid element. It is accepted that the prepositional phrases are realized after the pre-modifying adjuncts. Here are
some examples:

- (o) (vee . (o)
@9’@ <0 =

ApoRNaTHKA | |.£l.$|.l'| | | Ha | | WaMAHoHaTa

The first example shows the higher realization of the prepositional phrase. The second one demonstrates the
extraction of a PP from an NPA. Recall that the nid element does not show the word order position of the
element.

Noun and Noun Phrases Modifiers
1. Type of entity-qualification (apposition)

There are two types of such noun phrases. One, in which the adjunct is in preposition and another, in which it is
in postposition. The first case is problematic with respect to the identification of the head. Up to now there was
no problem to determine the head of the phrase on the basis of the phrase’s type or the type of its constituents,
their morfosyntactic features or the word order. In this case we need to mark up the head explicitly. This is done
by introducing an attribute head for the NPA element. The attribute has three values. The first is def — default
value. In this case the rules for determining the head are applied; the second is f — with the following meaning:
the head is in first position; and the third is / — which means that the head is in the last position. Thus, the
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general rule for noun phrases having two nominals as daughters is that the first daughter is the head. When the
modifying nominal is first and there are no other applicable rules, we annotate the NPA element with the
attribute head with value [.

There are two main kinds of phrases with a modifying nominal in first position: (1) phrases like '371aTo keHa'
(zlato zena, gold-n lady-f, a lady like gold), and (2) 'mamo Ilerwsp' (djado Petar, grandfather-m Peter-m
grandfather Peter), 'mpocecop Togopos' (profesor Todorov, professor Todorov). The first type is relatively rare,
although still productive ('orsH Kage', coffee like a fire, taken from an advertisment). The second type follows
the pattern: a noun for relative relation, profesion, or title followed by a personal name. Because the second
pattern is easy to recognize we do not annotate it with the attribute head. In all other cases we annotate the head.
Here are some examples. The head attrbute is represented as a plus sign after the element label and the value is
after the plus sign.

7 ?

EQA3 | HelHa | MI-1.|'IDL_|' | XPHL_FD.I'IIOEHBETE | KHACKMHA |

These two examples show the problem with the identification of the head. The attribute head says that the
second constituent is the head in both cases.

|.u.s|,u.n | | HeHkao | | Ceno | |,.'J,|:narane3u.m I'IC!.I'IK | E-'b.l'IKDB

The above examples demonstrate a proper noun with a nominal modifier. Here we apply the rule, which says
that the proper nominal is the head. The proper nominal could be a noun phrase as well.

Here are some examples of phrases in which the modifier is in the second position. The head always comes as a

first constituent.

| ABENKa | |.|'II-1MDHK-E | | LI.HFEHHTE |.£l.'pra|:II-1

2. Type of a head-pronoun which is modified by a noun phrase

Here the head is determined by the POS: a pronoun. In the example below the demonstrative pronoun 'rosa’
(‘this’) is modified by an NPA phrase. In this way we express such types of nominalization:
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Pre-positive Modifiers Separated by Comma

This is a type of pre-positive modifiers separated by comma, which is different from the coordination of two

modifiers.

GP ()

rpam,u.aHi:k:M | B¥2 |

In the above example the two modifiers are taken as adjuncts, i.e. one by one. This relation between two
modifiers, separated by a comma, is typical for coordination. However, here it expresses adjunction. The
difference is distinguished only on semantic grounds.

Clausal Postmodifiers

The clausal post-modifiers are usually CLR, CLQ, CLDA, and CLCHE. They can modify either the head of a
noun phrase, or its modifiers. Below there are examples for each kind of clauses. The first example is a noun
modified by a relative clause. The relative pronoun is the head of the first constituent in the clause and it is
always co-referent with the head noun of the noun phrase. This co-referential relation is not explicated, because
it can be easily inferred. The second example shows a noun modified by an interrogative clause. The third and
the fourth examples demonstrate nouns modified by 'da'-clause and 'che'-clause, respectively. In all three cases
(i.e. except for the relative clause) the predominant interpretation is that the head noun of the noun phrase
expresses a nominalization of the clause. Such a nominalization is represented by words for cognitive facts like
'BpIpoc’ (question), 'mMucha' (thought), mHenme (opinion), d¢axt (fact), kemanme (wish) etc. This
nominalization is not explicated. Only when these types of clauses have constituents which are co-referent with
the elements of the noun phrase they modified, then we express these relations overtly. Very often these clauses
are used directly as arguments of the verbs and then they modify the unexpressed nominal referents in the
ARG-ST list of the verb. For such examples see the section on clauses above.
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napHaTO

NpoKYRopa

|KDETD| |paEDTM|

|"-|ELIJMHTE | |.£l.-E| |

Reciprocal NPA

We treat reciprocals as NPAs with a substantivized head, modified by a PP. The reciprocals are always co-
referred with the subject or the object of the sentence. Here are some examples:
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Deverbal Nouns

Deverbal nouns inherit the ARG-ST list from verb and most of the PP modifiers correspond to the arguments of
the verb, but their presence in the noun phrase is much less required than in the verb phrase. This is why we
treat them as modifiers and hence, the noun phrases with a head deverbal noun are NPA. Here are some
examples:

H243EaHETO o NOCKEMNEaHETO o
2] [euau] [na|  [nedrs

6 Adjective Phrase

There two types of adjective phrasal elements: APC(omplement) and APA(djunct). Following the hierarchy of
the realization of the dependents we have the following realization: lexical adjective -> adjectival head-
complement phrase -> adjectival head-adjunct phrase. The lexical head of the phrasal element can be also an
adjectival pronoun, a family name adjective, or a participle element.

6.1 Head-Complement Adjective Phrase (APC)

APC element corresponds to an adjective head-complement phrase. Each phrase of this type must have a head
daughter and complement daughters. APC can have only lexical head and this includes the following elements:
A, Participle, CoordP. This distinction is important, because both types (adjectives and participles) of heads
behave differently. The participle as a head inherits all the arguments of the corresponding verb and therefore,
the determination of its possible complements depends straightforwardly on the corresponding verb. The
adjective as a head relies on a list of relational adjectives, which sometimes cannot be determined clearly. The
identification of the head becomes a problem when both - the head and the complement are participles. In this
case we apply the same rules as in the case of VPC. The subtypes of APC are as follows:

Adjective with Complements

There are adjectives that require complements: 'asraen 3a' (‘alchen za’, greedy for), ToTos Ha/ma' (‘gotov na/da’,
ready for), “kaneH 3a' (‘zhaden za’, eager for). Usually the complement is a prepositional phrase or a clause.
Here are some examples:

@ rl:lTl:lB (v I e
() O, (o)
o) B = o)
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Participle with Complements

As it was mentioned above, the participles inherit the arguments of the verb and when they are used attributively
or predicatively, they can project an APC with appropriate complements. In some cases a complement can be
extracted (usually in the predicative usage) and then its constituent position is represented by the nid element.
Note that the subject of the verb is treated as an adjunct when subcategorized by a participle, i.e. as an APA
phrase (see below). Here are some examples of APCs:

@ fP-.;r;pl-e ]
—
.-——5 el
( F‘ar‘tlmple :Z' {:F'ar‘ticiple.::il
| CTEHanaTa | | MCTOPMHECK 3 | | MEMENHAE 3L, | |.£l..l'l'b->KHDC|'|'a | | ELE | | danmT |

Comparative and Superlative Forms

The comparative and superlative forms of the Bulgarian adjectives and participles require a specification of the
entities, which they evaluate with respect to some characteristics. We accept that these evaluated expressions are
complements. They are usually prepositional phrases with prepositions 'ot (‘ot', from), 'cpent’ (‘sred’, among) etc.
Here are some examples:

Mo-ropHMEea o Hal-roneMMTe @

6.2 Head-Adjunct Adjective Phrase (APA)

APA element corresponds to an adjective head-adjunct phrase. Each phrase of this type must have a head
daughter and an adjunct daughter. APA can have a lexical or phrasal head and this includes the following
elements: APA, APC, A, Participle, H, CoordP. The possible adjuncts include adverbs, nominals, prepositional
phrases, clauses, coordinated phrases. The adjuncts could be pre-modifying or post-modifying adverbs (or
adverbial phrases), post-modifying clauses. If the head is a participle, then all possible adjuncts for the verb can
appear as adjuncts in the adjective phrase. The head is always easy to determine. The most frequent case of
adjuncts in the APA element are adverbials. The adjunct can be in pre- or postposition. Here we give a few
examples:

o oo o

.EI.DEF!E DCBE.EI.DMEHHTE I'ICH'_I'IE.EI.H-EIT-E 3-EICEF-EI }KHB:EELLLHTE .EI.HEC
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Other types of adjuncts can include clauses, nominals, prepositional phrases. Here are some examples:

FJ'I','I'IEBH o
c”
$ ? BHCDK HEH':BHTD h
ESlE

K-ETD MH.I'IEHH','M

There are also cases in which the head of the APA is APC. In the example below the comparative adjective
takes first its PP complement and then the prepositive Adv modifier:

.II.D [ =]
TDEH ?%

ep:cnpemwepa

7 AdverbPhrase

There two types of adverb phrasal elements: AdvPC(omplement), and AdvPA(djunct). Following the hierarchy
of the realization of the dependents we have the following realization: lexical adverb -> adverbial head-
complement phrase -> adverbial head-adjunct phrase. The lexical head of the phrasal element can be also a
pronoun adverb, a gerund element.

7.1 Head-Complement Adverb Phrase (AdvPC)
AdvPC element corresponds to an adverb head-complement phrase. Each phrase of this type must have a head

daughter and complement daughters. AdvPC can have only lexical head and this includes the following
elements: Adv, Gerund, CoordP. Because we consider that the gerund inherits all the arguments of the
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corresponding verb, the possible complements can be a wide range of elements. The identification of the head
is not problematic. The subtypes of AdvPC are as follows:

Adverb with Complements

Some adverbs require arguments. Here are two examples:

Ll.EH'I'bpa I'IDF-ECHTE.I'IEH I'I.I'IEH |

Gerund with Complements

As it was mentioned above, the gerunds inherit the arguments of the verb and they can form AdvPC with
appropriate complements. Here are some examples:

CrNazZeal kM (_?Emnd__) @
T
ZaKOHWTE o MMmesaidkK
H CTRPaHaTa | ETOpOTO | |.u.eﬁv:rsme |

The phrases of this kind are separated from the rest of the sentence by comma(s). The inherited from the verb
subject is always co-referential with the subject of the main clause. Because this co-referential relation is easily
inferable we do not represent it explicitly.

Comparative and Superlative Forms

Similarly to the adjectives, the comparative and superlative forms of the adverb require evaluated expressions as
a complement. Here are some examples:
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nl:- CEETNO
HaH Enwzn ?

| .E.D 3EFPE>KAEHP15|TE nEeT

7.2 Head-Adjunct Adverb Phrase (AdvPA)

AdvPA element corresponds to an adverb head-adjunct phrase. Each phrase of this type must have a head
daughter and an adjunct daughter. AdvPA can have a lexical or phrasal head and this includes the following
elements: AdvPA, APC, Adv, Gerund, CoordP. The possible adjuncts include adverbs, nominals, prepositional
phrases, clauses, coordinated phrases. If the head has a gerund as a lexical head, then all possible adjuncts for
the verb can appear as adjuncts in the adverb phrase. The head is always easy to determine. The most frequent
case of adjunct in AdvPA element is adverbials. In this case the adjunct is always in preposition. Here we give a
few examples:

BE.EI.H'I:-}K EE.EI.MHHHD EECDHIOTHD HaﬂCHD .EI.DEI'E CKEenTHHYHO

Other types of adjuncts can include clauses, nominals, prepositional phrases. Here are some examples:

AduPA
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NUHHUATE @

cAYWw awe

8 Prepositional Phrase

PP corresponds to a prepositional head-complement and head-adjunct phrase. To be more precise, there are two
types of PPs: of complement type - PPC(omplement) and of adjunct type — PPA(djunct), but as the latter are
rare, we do not make this distinction explicit. Thus, all prepositional phrases are represented as a PP element
and the prepositional head adjunct phrase are recognized on the basis of their internal structure, see below.

PPs with Adverbial Adjuncts

These are prepositional phrases which comprise a PP element and an emphatic adverb (typical adverbs are: ore

(oshte, yet), camo (samo, only), etc). The head is always the PP element. The adjunct can be realized inside the
PP head and then it is marked-up with a DiscA element. Here are two examples:

ELE \ ¥ o
[
o ' KHWraTa
H HaHanaTo |.u.a | | npadeTa |
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PPs with Nominal Complements

This is the most frequent type of prepositional complement. The head is a preposition and it might be elliptical
— Prep and Prep-Elip elements. The complement can be: N, H, A, APA, Pron, Nomin, Subst, NPA, NPC,
CoordP element. The complement is always after the head. Recall that the asterisks symbol means that this
constituent is involved in a co-reference relation within the sentence. Here are some examples:

r 2.

CDEL‘FBEHD -,l.u.nsnni:rswe cse-ra'ra nEwren
| l"'lBaHDB rMmynae

There are special PPs with a nominal complement headed by the prepositions 'kato' (kato, as) and '3a' (za, for).
When these prepositional phrases express secondary predication, their NP complements co-refer with the
subject or object. When they express adjunct of comparison, then no co-reference is established.

Here is an example for secondary predication:

59



Here is an example for adjunct of comparison:

He | |c|-:p1Taﬁ | |HETD | | cyra |

PPs with Clausal Complements

The following prepositions can take clausal complements (either CLDA, or CLCHE, or both): 'mpenn’ (‘predi’,
before), 'ocBeH' (‘osven’, except), 'BMecTo' (‘vmesto’, instead of), '6e3' (‘bez’, without), 'Beupekn’ (‘vapreki’,
although). A special case is the word: 'Makap'. Note that the traditional grammar analyzes all of them as

complex conjunctions when they head a clause. Here are two examples:
o] ()

(VF G @ O mams
| I'ID'H-EI'IPE.E.H-EJ'IH | m

In the first example the preposition takes a CLCHE clause, while in the second one it takes a CLDA clause.

PPs with PP complements

Here we include expressions for range. Usually the range is temporal or spatial interval. Because the
complements in these cases are similar to the temporal or spatial adverbs, they can be also expressed by
adverbials. We distinguish between the following types:

1. idiomatic expressions like: [PP [PP ot Bpeme] [PP Ha Bpeme]] (‘ot vreme na vreme', from time to time), [PP
[PP ot rnaBsara] [PP ;[o netute]] (‘ot glavata do petite', from head to toe), etc. Here are some examples:

S S

BF!EME BFIEME FAaEaTa I'IETHTE
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2. temporal and space expressions: [PP [oT Bapra] [mo Byprac]] (‘ot Varna do Burgas', from Varna to Burgas),
[PP [oT 6 roHH] [mo 20 aBryct]] (‘ot 6 yuni do 20 avgust', from 6 June to 20 August), etc. If the temporal
expressions are modified by the adverb BkmrounTenno (‘vklychitelno', including), then the adverb is attached to
the highest PP. Note that these expressions can be realized one by one, if separated in the sentence (see in
Preference rules section). Here are some examples:

s s
0 0

| 10 | |.u.er:emepw | | 29 | |.u.ep:emspw |

4. PPs with adverbial complements: The first type expresses the same as 'temporal and space expressions'
above. Example: [PP [oT anpui] [mocera]] (‘ot april dosega’, from April till now). Here are more examples:
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() (%2  [rmean]
ORr= ()

| ino | | roaHHK |

PPs with Collective Complement
These are prepositonal phrases with prepositions like mexnmy, m3mexny (between, among). They require a
complement denoting more than one object. Very often the complement is a coordination phrase like in the

example: bankara ce mammpame [PP mexpay [CoordP momara m Tearwpal] (‘Bankata se namirashe [PP
mezhdu [CoordP poshtata i teatyra]]', the bank was located between the post office and the theatre). Here is an

example:

~_

>

| .,

Mem.a.l,' | CDn_]Arg] C-Dn_]

| MHHHEFEPEFBDTD % % @ o

DTEpaHaTa | u:]:-',lTEn:mEH | CEWE |

9 Coordination Phrase

CoordP corresponds to a non-headed phrase. The coordination phrase in our analysis has a flat structure. As it
was mentioned earlier, it has only functional children which mark-up the role of each constituent: an argument
of the coordination or a conjunction. The ConjArg element represents an argument (conjunct) of a coordination
phrase; the Conj element marks-up the conjunction of the coordinated phrase together with the obligatory
comma for the conjunction, if required. The underlying idea behind our treatment is that conjuncts within
coordination have to agree in their grammatical function in spite of their syntactic category. We assume that
coordination has to be treated as a non-headed phrase with the following requirements:
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* The conjuncts have to agree in their valence potential: VALENCE lists, MOD, and SLASH Feature
» They can be underspecified with respect to the category: extension of the head value hierarchy

In this respect we propose not to classify obligatorily each coordination as an NP coordination, a VP
coordination, etc., but to classify the coordination as saturated coordination, adjunct coordination and
unsaturated coordination. Saturated coordination has empty valence lists, and the MOD feature has value none.
Adjunct coordination has empty valence lists, and the MOD feature has value different from none. Unsaturated
coordination has at least one non-empty valence list. In most of the cases the non-conjunction daughters of the
coordination may also share the values of their other head features, but in some cases they disagree on them. In
order to account for such cases, we changed the sort hierarchy by introducing the distinct sort coordination,
which is at the same level in the sort hierarchy as noun, verb, adj, and prep sorts. In this way we underspecify
the head of the coordination. Here is the modified sort hierarchy:

head
substantive (subst)
PRD : boolean
MOD : mod-synsem  none for not adjuncts
coordination
noun
CASE : case
verb
VFORM : vform
AUX : boolean
INV : boolean
adj
adv
prep
PFORM : pform

This change in the sort hierarchy has also impact on the definition of selectional constraints in the lexicon.
We distinguish between the following types of coordination:

Lexical coordination

Typically each lexical category in Bulgarian (excepts for particles, interjections, clitics) can be coordinated on
lexical level. This means that the coordination is a lexical sign, which has the same values for its VAL and
MOD features as the coordinated lexical signs. Here we present an example of verbal lexical coordination:

-

- -
| WPC )

—
I
i1}
4
&
=
=

lprn-ss] | NpHFoTEM |
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In the above sentence we have the special 'da’-construction in Bulgarian, where (as it was presented in the
section on lexical verb) the verbal particle da takes a lexical verb and forms again a lexical sign, which inherits
the ARG-ST list of the verb. In this case the two verbs agree in their ARG-ST lists (MOD feature in this case
has empty values) and the coordination is possible at this level. Thus the coordination is TIpuTOTBY ¥ HATBKMHA'
(‘prigotvi i natykmi’, she prepared and adjusted).

Sentential and Clausal Coordination

Modal and some auxiliary verbs in Bulgarians select for saturated VPs (clauses). Here the coordination is not a
problem because the VPs are saturated and their valency lists are empty. Thus they trivially agree in their
valency lists. Also they are selected by some of the head features like clausality and the type of the clauses. In
the following example we again have da construction of two verbs, but they do not agree on their ARG-ST lists
and consequently - on their valency lists. Thus the construction, possible in the example above, is not possible
here. Because the coordination is selected by the verb ‘meme' (steshe, would), it means that the two
coordinating phrases have unexpressed subjects and thus they are saturated VPs. The unexpressed subjects are
co-referred with the unexpressed subject of the verb ‘steshe’ — the green curves:

IiUPC ]
"
oar
lprn-ss] |Ll.l,eme Cc\nJArg] Cc\nJ]

| ™,
1 CLDA

S | x.rpc |

- s

) -_..lpro-ss] |c\65"-|aea | E

A ®O

In the next example, we have a sentence, in which the two verbs have identical valence lists, but the first one
also has an adjunct '3a pBKa' (‘za ryka’, by the hand), which has to be realized after the realization of the
subject. For this reason it is a coordination of two sentences (clauses, saturated VPs). The second sentence has
an unexpressed subject that is co-referred with the subject of the first one. There is a co-referential relation
between the complement in the first clause and the complement clitic in the second.
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JHJ{prD-ES]

| noeege |

| “EAH3a | | cTapeua |

In coordinated sentences for purpose, when one of them is headed by 'da’-form and the other - by 'za da', then
the two clauses CLDA and CLZADA are coordinated. Here is an example:

—
[pru-55]

2a 4a | HzNneze |

AoHeC2

NP Internal Coordination

The NP internal coordination is a coordination of modifiers of the head noun (adjectives, adverbs, relative
clauses, and prepositional phrases). Here is an example:
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[paBHUST u CaMOTEeH] rac Ha KyKyBHIaTa
[monotonic-the and lonely] voice of cuckoo-the
the monotonic and lonely voice of the cuckoo.

CnnJArg-J Cnn_]] CDnJArg-J rnac | Ha | | KYKYEHL aTa

F\EB:HHHT % EEMDTEH

Here the coordination is between two adjectives, which are adjuncts (modifiers) of the head noun. They agree in

their MOD feature. There are some cases in which this kind of coordination is not possible because the values
of the MOD features do not agree. For instance:

[oKyMEeHTHT € TOAmHucaH OT [OBITapCKOTO U TPBIKOTO] TPaBUTEICTBO.
Document-the is signed by Bulgarian-the = and Greek-the  government.
The Bulgarian and the Greek governments signed the document.
I/UPS\]
_ .y

H\

(wre
S

r‘ﬂ:/
/ N
I (Par‘tlnple x:Z'
CDnJArg ? CDnJArg

BN rapcEoTo FD'I:-LLKDTD I'ID-EBHTE.I'I CTEOQ |

Here the potential coordination [6Barapckoro u rpbukoro] (the Bulgarian and the Greek) is not possible
because the referents to which the semantics of the two adjectives is connected cannot be the same object. In
cases like this we use ellipsis to distinguish the two referents. In this case the coordination is of two NPs, one of

which is with an ellipsis (N-Elip). The blue curve shows the connection between the ellipted element and the
noun.
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NP coordination

This is a coordination of two saturated NPs. A crucial problem is the determination of agreement features of the

coordination. They are set via principles similar to Head Feature Principle. Here we have coordination between
two NPs, which are complements of the preposition

\
“,

\
r CDnJArg] Cc\n_]] [Cnnjﬁc.rg]
; % ;

Sentential adjuncts can be coordinated when their MOD features agree in their values. The category of the

coordination does not play any role in such constructions and can be underspecified without losing relevant
information.

Adjunct Coordination

Ta oTHje moMa [6Bp30 W pa3BbJIHYBaHa KaTo MIajio MoMmuue].
She go[aor] home [quickly and excited like young  girl]
She went home quickly and excited like a young girl.
v
PR

CoordP

K\\w—'. .ff“f f: HM.HM%
O NNCONN - W)
o]

H
|"u"|
\
| |
|mme| o] [Eopee] °

pPAZEENHYEAHE @
KAaTD o

|MﬂaAD| |MDMHHE|

=
gl
m
Ty

b
S
)

In this example the coordination phrase is an adjunct of the VP phrase. Their MOD features agree in their
selection requirements being intersective adjuncts. The blue curve represents the fact that the second conjunct
expresses secondary predication and it is co-referent with the subject 'tst' (‘tja’, she).
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In the sentence below the two verbs are coordinated and they share the same object. Following the principle of
dependents realization: complements -> subject -> adjuncts, the subject 'Toit' (toj, he) separates the verb-
complement phrase and for that reason it is marked as DiscA, which means that it is realized as a constituent at a
higher node:

Koit MBX TOW HaMepu U uHTEpBIONpa?
Which  man he found and interviewed?
‘Which man did he find and interview?

o
| WPS |
bS A

T
: i ' Y

- ",

- |
~ et
//

[_Cnnjﬁxrg] [_Cu:unj] [_\Ccunjﬁxrg]

Fi
| W
Ly L

In all other non-discontinuous cases we treat subjects at sentential level with a co-reference mechanism to the
pro-ss in the second clause. In cases of long-distance dependency the appropriate SLASH feature ensures the
right head dependent realization.

The selectional preference of the head sometimes can be violated due to some specific properties of wh-words.
For example, it concerns the possibility for a coordination of a subject and an adjunct. In such cases the ATB-
like explanation is blocked and the only reasonable solution would be the ellipsis of the verb in order to keep the
dependent realization consistent:

Kot u Kora poune?
Who and when came?
Who came and when?

When an ellipsis of the verb is introduced, the coordination is transferred to the sentential level. Thus, instead of
coordinating dependents with two different grammatical roles, we coordinate two clauses:
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10 Ellipsis

Elliptical material in the text is a frequent phenomenon involving mainly interference with coordination
(subordination) or on discourse level. In our approach we introduce explicit elements for the missing material.
These elements serve as anchors which show the constituent position of the missing element, and also they are
connected to the elements that license the elliptical construction. Thus we consider the ellipsis as a slot in the
elliptical phrase which determines what information is missing and where it can be copied from within the
context. We assume that the word order of the missing material can be determined. This is a difference with
respect to the extracted elements for which not always a sure position can be determined. Usually, the elliptical
phrases are a missing head or a missing complement within a coordinated structure or in the discource structure.

We provide two types of analysis for ellipsis, depending on whether it is restored within the sentence or not:

1. The ellipsis, which is recoverable within the sentence, is further governed by a reference mechanism, which
establishes a connection with the overt material that supports the ellipsis. In the treebank we have four kinds of
elliptical phrases. They are represented by the following elements: V-Elip (for verb or verb phrase), N-Elip (for
noun or noun phrase), Prep-Elip (for a preposition) and PP-Elip (for a prepositional phrase). Note that the first
two elements cover both - lexical and phrasal ellipsis. V-Elip has two attributes — fype and gram, which
indicate how the copied material is changed. The first attribute (fype) shows whether the ellipsis equals the
present form (eq), or it is a morphosyntactic variant of it (var), or it is the opposite (neg). The attribute gram is
used when the ellipsis is a variant of the original verb or verb phrase to show in more exact way the variance of
the characteristics. For example, a singular verb can be a trigger for a plural ellipsis. N-Elip has only a gram
attribute which is reserved for the same purpose as in the previous case. Prep-Elip and PP-Elip do not have any
attributes. We assume that each ellipsis points to the maximal phrase that was copied to it with some
modification. The modification is specified by the type and gram attributes. Additionally, for the V-Elip it is
allowed a pro-ss element to be attached. In this way it is possible the subject to participate in a co-referential
relation. Here are some examples of sentence ellipses.

T

CnnJArg

nl:-p E..'J.H-El THT.I'IEI ce.u.ma :
I'IEH'_I'IE,D,H HTE ( o

|AEBET FDAHHH |

o)

The above tree is an example of N-Elip element. The noun 'Tutna’ ('titla', title) is copied to the second conjunct.
As it was mentioned in the section on coordination, very often N-Elip is introduced in phrases of the following
pattern: A1 m A2 N, where Al and A2 stand for adjectives and N - for noun, but the two adjectives are such that
their semantics cannot be united to point to one referent only. In such cases we introduce an N-Elip element.
Here we give one more example of this case within the expression: B LleaTpanmaa n 3anagaa EBpona (in
Central and West Europe):
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EPEIES

The next example contains a V-Elip with variation, which is presented only in the XML representation. In this
case the ellipsis is the most extreme variation, namely - the opposite form of the original:

Hsmanie B TSAX 3aliiaxa, a caMoO pajgocT
Nyamashe v tyah zaplaha, a samo radost
There was not threat in them, but only joy
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The V-Elip element expresses the opposite meaning of the negative verb 'mHsimame' (there was not), namely —
the positive verb 'umaiie’ (there was).

The next example demostrates an ellipsis of a preposition and of a noun.

Wps

—

Patticiple

The last example here shows an ellipsis of a whole prepositional phrase. It is not possible to have a coordination
of the two noun phrases instead of the ellipsis here because the noun phrases are complements of prepositional
phrases.
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10000  [ne |

2. The non-recoverable in the sentence ellipsis is treated as a discourse one. We have three elements for this
kind of ellipsis: VD-Elip, ND-Elip and PPD-Elip. All of these elements have three attributes: type, gram, form.
The attribute type has two possible values: world knowledge and discourse. The value world knowledge means
that the ellipsis can be recovered on the basis of our world knowdge only. The value discourse means that the
ellipsis can be recovered on the basis of the discourse — in some of the neighbouring context. The element VD-
Elip has an additional value: exists for the frequent ellipsis of the copula verb. The attribute gram is used to
represent the morphosyntactic features of the ellipsis. The attribute form is used to represent the basic form of te
missing material. Here are a few examples of such ellipses.

_
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The example is of a ND-Elip which is determined by the discourse. The value of the form attribute is shown
under the ND-Elip node. The next example shows ND-Elip recovered by our world knowledge and VD-Elip of
type 'exists' with a form 'there is'. In this case we recover the ellipsis with specifying that ungopmauyusn
(information) uwma (exists) on the corresponding page 20.

@ i

| Owe | |wu¢opna-n:wﬁ | E Ll kA

The next example demostrates the recovering of a whole phrase from the discourse:

||'.|'.|:E' S8 HpEITEaH Borar |

0 @

AoE242

py

o] [

Here is a typical case of a VD-Elip: in newspaper headlines, when the copula is systematically omitted:
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11  Other Phrases

Here we present two types of phrases which have a special treatment: pragmatic elements and foculizers. They
share the following property: they can appear together with (almost) all other types of phrases.

11.1 Pragmatic

Under pragmatic phrases we understand phrases that have mainly pragmatic contribution to the sentence
analysis. Generally, we analyze pragmatic elements as adjuncts within a domain (nominal, verbal, etc). We do
not introduce a separate constituent structure for the Pragmatic elements, but they are realized among the
daughters of the constituent they modify. The most frequent Pragmatic elements are the vocative phrases, the
evaluative adverbs with respect to a proposition, parenthetical expressions. We have an HPSG analysis of the
vocative - see [Osenova and Simov 2002]. However, the other types still need more elaborate investigation.

Vocative Expressions

Vocatives are always attached to the sentence level inspite of their position within the sentence. They interact
with the Context Indices in the HPSG representation (referring to the addressee of the utterance) and with its
help sometimes they co-refer with other elements in the sentence. We explicate such co-referent relations, if
present. Here is an example:

| MakrKo | | Ceoboaa |
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In the example the vocative phrase is attached to the VPC element, but we assume that it modifies the pragmatic
features of the whole sentence. The vocative phrase is co-referent with the second person accusative pronoun,
which is the complement of the VPC phrase.

Parenthetical Expressitions

There are several kinds of these expressions, but we will present them in brief. Usually, they represent
additional information to the pragmatic content of a constituent, or they express the attitude of the speaker to the
utterance. Here is an example:

Here the Pragmatic element adds optional information about the age of the person denoted by its child element
NPA.

Evaluative Adverbs

These are adverbs that express some modality with respect to the whole utterance. Here is an example:

wWRC )
<
s e
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i \___-
ﬁ? ) Participle ) o
'\_I_J S T "
o EE B B CEm

Here is a list of some of the most frequent adverbs of this kind: 'curypro' (‘sigurno’, sure), 'oueBHIHO
(‘ochevidno', obviously), 'Moxe 61' (‘mozhe bi', maybe), 'eqBa nmu' (‘edva li', hardly), etc.

HelW acTHHWAT

1
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11.2 Foculizers

Here we include emphasizing words, which do not change the category and project the same phrase: NPA to
NPA, PP to PP and so on. The typical one is 'camo' ('samo' only). It is attached to the appropriate phrase and the
name of the mother node is the same as the phrase's one (PP, AdvP, N, NPA etc). Other foculizer words are:
‘mone' ('pone’, at least), 'Bce' (‘vse’, always), 'Hait-Beue' (‘'naj-veche', mainly), 'Touno' (‘tochno’, namely), 'mopu’
('dori', even), 'nuuno' ('lichno', personally), in certain cases. Here are two examples:

\\
\\
&) @
.-"-} -" H‘ o
C o n]Arg]

"
E cam:n CDI‘l_]] CnnJArg] ..

There are other words that can be used as foculizers, but at the same time they could project phrases: 'omie’
(‘oshte'), 'gak' (‘chak’), 'emBa’ (‘edva’). In the following examples, first we present a case in which 'ome' is a
foculizer and then a case in which it is an adjunct.

——m

-
lrfvPA |

Sometimes the conjunction ' is treated as an emphasizing word. In the treebank we treat such cases as a
coordinated phrase with one conjunct. In some contexts there are ambiguities with respect to the scope of the
coordination. But as a rule we prefer to present the broader scope (see in Preference rules section).
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Another foculizer is the negative polarity items: 'HuTO' (‘nito’, nor). Here are examples:

@ ° @ ﬂﬁLl.E
e [eneae] [ome]  [see]

12  Co-reference

=

As it was already mentioned, we assume that each phrase (with some exceptions) is connected (directly or
indirectly) to an index. Noun phrases and clauses introduce referent indices, while the adjective and adverb
phrases add information about indices. The prepositional phrases do both. We consider the sharing (co-
reference) of indices as crucial for the correct sentence analysis. In the treebank we explicate all the co-reference
relations that cannot be inferred from the syntactic structure. We assume that the indices can refer to objects or
sets of objects. Based on this assumtion we have encoded three relations: equality of objects (or sets); member-
of and subset-of relations. Here is a list of language phenomena we explicate in the treebank using these
relations: Anaphoric relations within the sentence, including the unexpressed subject of various kinds of clauses.
Possession relation expressed by possesive pronouns. Secondary predication - a co-reference between an adjunct
and a verb argument. Nominalizations - a co-referent relation between a clause (proposition) and a pronoun, or a
noun (phrase). Cohesion chains - repetitions of the same noun phrase or different noun phrases with the same
head. Some changed referring expressions like first and second person pronouns. Here we give some examples:

i ™
BNPY
[
" ._.-"A"'\-._
.,-'-"'-F-f- - e
Yo .
L CLDA
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| \‘xhh
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. \r‘x
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-_____':':;-;I;a I;E-[pm_gg] | AOroOEOPHM |

In this example (I have asked him to wait for me to talk) we have several co-referential relations: (1) equality of
the unexpressed subject of the verb in the main clause with the accusative clitic of the verb in the first CLDA
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clause; (2) equality of the unexpressed subject of the verb in the first CLDA clause and the accusative clitic of
the verb in the main clause; (3) member-of relations between the referents of the unexpressed subjects of the
verbs in the main clause and the first CLDA clause and the unexpressed subject of the second CLDA clause. It
means that the set of ‘we’ includes two members in this case: ‘me’ and ‘him’. Having in mind the properties of
equality (symmetry) there are member-of relations expressed from the clitics to the unexpressed subject of the
second CLDA clause.

E
/”\T{\

@ ) &=
Ny
1

In this example we have an equality relation between a secondary predication adjunct and an appropriate
argument of the verb — the subject in this case. Also there is an equality relation between the reflexive pronoun
and the index of the adjunct, and then - with the index of the subject of the sentence.

cebe cu

13  Preference Principles of Annotation

The basic assumptions in the annotation scheme are not suffice, because: there are always some mixed
categories, which in different contexts behave differently, and for some phenomena there are more than one
linguistically motivated possibility for an analysis. Thus some 'preference' rules have to be added to the basic
desiderata. These principles are applied in cases, in which there exist at least two possible and linguistically
motivated decisions. Thus the consistency of the annotation is guaranteed.

Here we list some cases, in which their role is of great importance. Not surprisingly, the ‘preference' approach is
suitable for well-known problematic phenomena like coordination and ellipsis. For example, we have
formulated the following principles: Prefer sentential coordination to pre-coordination and Prefer constituent
coordination to ellipsis. We take the first rule, because pre-coordination fits only in cases, when the selectional
requirements of the verbs coincide. If the selectional preferences of two or more heads coincide, then the
dependents are pre-coordinated, if not - then the preference rule is triggered. The preference of the sentential
coordination guarantees consistency in all contexts. The second rule aims at decreasing the ellipsis in cases,
when coordinated elements are of same dependence relation to the head.

Another dimension of preference rules application is the treatment of ellipsis. We distinguish between ellipsis,
which can be restored within the sentence and ellipsis, which can be restored in the discourse or from our world
knowledge. Sometimes the two interpretations are plausible, but the preference rule says: If in the sentence there
is an anchoring element for the ellipsis restoration, prefer it to the discourse one. Thus some of the basic rules
are:

1. Prefer sentential coordination to precoordination!(in cases when the scheme: complements, subject, adjuncts
is violated, or when the valence requirements are different!). In all other cases prefer precoordination.

2. Prefer constituent coordination to ellipsis!

3. Prefer the broader scope of the coordinative conjunction u (', and) in a sentence initial position to the narrow
one. The latter reading is not excluded, but only sometimes is made explicit.
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4. In sentences where there are possible two readings of the modal verb: personal and impersonal, prefer the
personal reading in order to avoid the subject extraction. The latter reading is not excluded, but only sometimes
is made explicit.

In all other cases, in constructions with modal verbs+da-forms, where the subjects are identical, we follow the
rules below:

*  When the modal is personal, then the subject is realized according to its position - before the 'da'’-
construction it is the subject of this 'ma'-construction; before the modal verb, it is the subject of the
modal verb, respectively.

*  When the modal is impersonal, then the subject, irrespectively of its position, is the subject of 'da'-
construction. Here we include verbs like: moxke ('it is possible'), Tpsi6Ba (‘'must’), msima (‘there is not')
etc.

e In passive constructions, when the agent-like participant is expressed as a PP, consider it a complement
of the verb.

5. In case of two-PP adjacent temporal or space expressions, prefer the mother PP analysis. If the two PPs are
separated, then realize them one by one.

6. Concerning the scope of modal verbs over adjuncts, we follow the principle: If there is no change in the
meaning, then the adjunct is attached to the most adjacent node.

7. In cases of unclear PP attachment in VP, we attach the PP as a nominal modifier when the connection is
considered very tight. Otherwise, PP remains a second complement of the verb.

8. Within NPs there are the following preference rules of attachment:

* In NPA cases first the prepositive modifiers (adjectives, numerals, determiners) are realized, then
postpositive (adverbs, CLR, CLDA, CLQ).

* Incases of type: equn ot X (‘one of X') prefer substantivization to N-Elip analysis. Note that the phrase
aakoi ot X (‘'some of X') does not require substantivization because HsKoII is an adjective and a noun
in the lexicon.

¢ The family names are realized before the other modifiers.
¢ The noun identifiers of the names first realize their own modifiers and then are attached to the names.

e In NPC cases first the complement NP is realized and then, the prepositive modifiers of the head.

14 Conclusion

In this stylebook we described the architecture of the syntactic annotation of BulTreeBank. The analyses were
performed with accordance to the HPSG language model, which ensured the presentation of constituent and
dependency information, and an adequate interrelation between the syntactic, semantic and discourse levels.
Both linguistic domains were discussed in detail — the lexical domain and the phrasal domain. Additionally,
pragmatic elements and foculizers were introduced. The domains were presented in close connection with the
linguistic phenomena like: coordination, subordination, ellipsis, complementation, co-reference etc. For the
treatment of the complex cases we introduce a set of preference rules. The sentences were presented in a tree
graphical view, which was designed in a user-friendly manner. With its rich linguistic information, the
Bulgarian treebank can be used further for various applications like the development of a syntactic parser for
Bulgarian, in E-learning education, in QA and IR tasks.
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