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1 Introduction

The present technical report describes the annotation of Czech data for extended nominal
coreference and bridging relations in the Prague Dependency Treebank, version 2.0 (PDT 2.0).
This annotation is a continuation of the annotation of grammatical and textual coreference that
was completed for PDT 2.0 in 2003. The annotation of extended nominal coreference and
bridging relations is based on the tectogrammatical level (the annotation has been carried out on
on tectogrammatical trees and many elements of tectogrammatical level, such as functors, node
types, grammatemes etc. have been made use of), so the basic knowledge of tectogrammatical

terminology is needed to understand the text.

In Section 2, the basic notions used in the manual are described. The annotation of the
previous stage of grammatical coreference (4.1) and pronominal textual coreference (4.2) is
briefly presented with examples. In Section 3, some tectogrammatical functors relevant to the
annotation of coreferential and bridging relations are listed. Annotation principles and
preferences are presented in Section 6. The annotation scheme for extended textual coreference
and bridging relations is presented in Sections 7 and 9, respectively. Special cases of textual
coreference appear in Section 8. Problematic cases that could not be included in the previous
chapters are analyzed in Section 10. Technical representation of the annotation is described in

Section 11.

2 Basic notions

Two or more expressions are considered to be coreferential if they refer to the same extra-
linguistic entity. In our annotation project, equivalence of the head nouns is not a necessary
precondition to call the expressions coreferential. The expression to which a sentence element

refers is called antecedent. The referring expression is called anaphoric expression or anaphor.

Coreferential relations in PDT are mainly anaphoric, but there are some rare cases, where a
coreferential arrow leads cataphorically to the subsequent expressions; such expression can be

called postcedent. (e.g. Tu nejvhodnéjsi dobu pan Hrabdk propdsl. V osmdesdtych letech se daly

poridit krasné véci za, vidéno dneskem, jesté krasnéjsi ceny. (= Mr. Hrabdk passed on the (lit.

that) most opportune moment. In the eighties, one could get the most beautiful things for, from

today's perspective, even more beautiful prices. )).
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Apart from these, other terms are also used: coreferring expression (element) - coreferred
expression (element). These terms are more general and disregard the position of the expressions

in the text — as both the antecedent and postcedent can be coreferred expressions.

Non-coreferential association relations are called bridging if they stand in some semantic,

lexical or conceptional relation to their antecedent.

On the referential level, we speak about specifying and generic expressions. Specifying
expressions are those that are used to refer to a particular extra-linguistic entity. Generic

expressions refer to types or prototypical objects.

3 Tectogrammatical functors relevant for annotation of

coreference and bridging relations

3.1 The PREC functor

The PREC functor refers to preceding text; it represents an expression linking the clause to

the preceding context.

Expressions with the PREC functor are mainly subject to annotation of discourse relations
(Mladova — Zikanova — Hajicova 2008); they are not expected to refer, and therefore the

expressions with the PREC functor are not annotated for coreference and bridging relations.
E.g.

a. Jsem si jist, Ze ne hony na carodéjnice, ale pravé poukdzani a ndsledné pravni kroky,
ucinéné vici opravdovym pachateliim ndsili a komunistické svévole, je povzbudivym
signalem toho, Ze nasSe spolecnost sice pozdé, ale prece jen vyvodila prakticky a
konkrétni krok, potvrzujici presvédceni, Ze historii tvori konkrétni lidé, kteri ve svych
Cinech projevuji svou svobodnou viili a nesou tedy za né i svou osobni odpovédnost. b.
Ukazuje se tak {no coreferential relation}, Ze pokud spolecnost chce, miiZze najit onu
pomyslnou délici ¢aru. (= I am certain that not the witch hunts, but actually the
identification of and subsequent legal action against the real perpetrators and communist
free-for-all, is an encouraging signal of the fact that our society, although late, has made
practical steps that confirm the belief that history is made by specific people who show

their free will through their actions and, as such, carry responsibility for them. This {no



coreferential relation} shows that if society wants to, it can find the potential dividing

line.)

3.2 The ID functor

The functor ID (identity) is used as a functor for an identifying expression, which is
represented as an identification structure. The ID functor is assigned to adnominal adjuncts
representing meta-language expressions, proper nouns and names of animals, objects and events,
e.g. v pripadu Kott - Kutilek (= in the case of Kott-Kutilek); agentura Reuters (=Reuters
agency); pojem cas (=notion of time). In such cases, noun phrases do not refer to objects but to

themselves (so-called autonymous reference in the terminology of Paduceva (1985)).

3.3 The ACMP functor

The ACMP functor (accompaniment) is a functor for such an adjunct which expresses
manner by specifying a circumstance (an object, person, event) that accompanies (or fails to

accompany) the event or entity modified by the adjunct.

The meaning of the ACMP functor may come in conflict with some bridging relations
(mainly SUBSET, see 9.1.2). In this case, the bridging relations are not annotated. Cf. vdlecnd
plavidla vcetné bojovych letadel. ACMP a bitevnich vrtulniki. ACMP (=warships including air

force ...)

4 Coreference already annotated in PDT 2.0

In the available version of PDT 2.0, the following types of coreference are fully annotated:

* Grammatical coreference (4.1);
¢ (Pronominal) textual coreference (4.2).

Annotation of extended textual coreference and bridging relations follows up the annotation
of grammatical and pronominal textual coreference, completed for PDT 2.0 in 2003. The rules
and principles of this annotation are described in detail in the annotation manual Annotation on
the tectogrammatical level in the Prague Dependency Treebank (Mikulova et al. 2005) and in

the special technical report Anotovdni koreference v PraZském zdvislostnim korpusu (Kucova et



al. 2003). In the present paper, we briefly characterise grammatical coreference in 4.1 and

pronominal coreference in 4.2.

4.1 Grammatical coreference

Grammatical coreference is a kind of coreference in which it is possible to identify the
antecedent on the basis of grammatical rules. In the case of grammatical coreference, both

antecedent and anaphor are located in the same sentence.
The following types of grammatical coreference can be distinguished:

1. Coreference with reflexive pronouns. Cf. the following example where the reflexive
pronoun sobé corefers with the subject matka (=mother), which corresponds to the Actor

argument.

Sobé nedopreje matka nikdy nic. (=lit. To_herself not_let_have Mother never nothing;

meaning: Mother never treats herself to anything pleasant),

2. Coreference with relative elements. Cf.

Za informacni ddlnici se povaZuje svétova telekomunikacni sit, po niZ lze prendsSet zvuk,
data i obraz a kterd tak otevird pristup k mnoZstvi informatickych sluzeb. (=...a net

which makes it possible to transfer sound, data...)

Here, the relative expression niZ (=which) corefers with the noun sit’ (=net) modified by

the dependent relative clause,

3. Coreference with verbal modifications that have a dual dependency (For more details see

Mikulova et al. 2005),

4. Control. In the following example, the Actor of the infinitive vyhliZet (=look like) is
controlled by the Actor of the verb zacit (=begin). The controller is the Actor of the control verb

zacit. The controllee is the Actor (subject) of the infinitive vyhliZet.

Pokud damy postupuji podobné, {#PersPron.ACT} zacnou brzy {#Cor.ACT} vyhliZet

jako panové. (=If ladies do the same they soon start to look like gentlemen)

5. Quasi-control (a specific grammatical coreference relation that can be found with multi-
word predicates the dependent part of which is a noun with valency requirements). For more

details see Mikulova et al. 2005.
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6. Coreference in constructions with reciprocity. Cf.

Sultdni se vystridali {#Rcp.PAT} na triinu. (=lit. Sultans REFL changed on throne)

For a more detailed description of the types of grammatical coreference, see Mikulova et al.
2005.

4.2 Pronominal Textual coreference

Pronominal textual coreference is annotated in the following groups:

1. 3rd person personal and possessive pronouns; 1st and 2nd persons are excepted. (In the

tectogrammatical tree, personal and possessive pronouns have the single t-lemma #PersPron.)

Dobias skoro vsechno déld s ndmi, jeho povéstnd impulzivnost se prendsi i na nds, a to je
dobre. (=Dobias does almost everything with us; his notorious spontaneity carries over

to us as well, and that is a good thing.)

2. The demonstrative pronouns ten, ta, to (=that).

Dobias skoro vsechno déla s nami, jeho povéstnd impulzivnost se prendsi i na nds, a to je
dobre. (=Dobias does almost everything with us; his notorious spontaneity carries over

to us as well, and that is a good thing.)

3. With textual ellipsis, where a new node with the t-lemma substitute #PersPron is added to
the tectogrammatical tree (if the added node represents a pronoun in the 1st or 2nd person textual

coreference is not identified).

Myslite, Ze rozhodnuti NATO, zda se {#PersPron} rozsiri, ¢i nikoli, bude zaviset na
postoji Ruska? (=Do you think that NATO’ s decision whether it {in Czech elided} will

expand or not will depend on Russia’ s attitude?)

5 Elements to be annotated

In this Section, we describe elements which are subject to annotation for coreferential and
bridging relations. Our classification is based on the part-of-speech classification, using the
terminology used for annotation of tectogrammatical level in Mikulova et al. 2005 (5.1), and the

ability of elements to refer (5.2).
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5.1 Part-of-speech classification

By classifying coreferential pairs, we look at the formal characteristics of the anaphoric
expression. Considering the coreferential relation to be symmetric, the same is true for the
formal characteristics of the antecedent. The exception is the coreferential relation with a
situation (expressed by a verbal phrase). It has a different semantic interpretation than common

coreferential relation, and thus it cannot be considered to be symmetric (see 5.1.1.4).

As for the difference between coreferential and bridging relations, it concerns only the

number of relations, thus, we do not take it into account in this chapter.

The extended coreferential and bridging relations are to be marked between elements of the

following categories:

* Complex nodes in the anaphoric position - nodes representing autosemantic lexical units,

pronouns, ellipses, etc. (see 5.1.1),

* Quasi-complex nodes in the anaphoric position (nodes representing punctuation marks,

non-alphabetical and non-numerical symbols),
e Paratactic structure root nodes in the anaphoric position (5.1.2),

e List structure root nodes in the anaphoric position (5.1.3).

5.1.1 Complex nodes in the anaphoric position

There are four basic groups of semantic word classes which are further subdivided — semantic
nouns, semantic adjectives, semantic adverbs and semantic verbs. Semantic parts of speech are
categories of the tectogrammatical level and correspond to the basic onomasiological categories:
substances, properties, circumstances and events. Information about semantic parts of speech of

a complex node is included in the attribute sempos.

5.1.1.1 Semantic nouns in the anaphoric position

Semantic nouns are the most frequent subjects for coreference and bridging annotation.
Semantic nouns are further divided into six groups. Nouns from all of these groups can be
annotated for coreference and bridging relations. The following types of semantic nouns can be

recognized:
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1. Denominating semantic nouns (traditional nouns like otec (=father), Marta and
possessive adjectives represented by the t-lemma of the corresponding nouns). In the

tectogrammatical structure, they have the attribute sempos = n.denot.

Example:

a. Timto faktorem je podnikatel — inovdtor, ktery se snaZi o zisk, a proto logicky nemtize
existovat ve stavu statiky, kterd neznd ani zisk, ani ztrdtu. b. Podnikatelova {coref_text, to
,podnikatel“ in a.} odména, zisk, md vsak sviij ptivod nikoliv ve fungovdani, ale v rozbiti

staciondrniho systému. (= a. This factor is enterpreneur-innovator, who... b. The

enterpreneur's profit...)

2. Denominating semantic nouns with which the negation is represented separately. These
are denominating semantic verbal nouns ending in -ni / -ti (hlasovdni (=voting)) or —ost
(nezralost (=immaturity)). In the tectogrammatical structure, they have the attribute sempos =

n.denot. neg.

3. Definite pronominal semantic nouns: demonstratives. This group includes demonstrative
pronouns in the positions of syntactic nouns. These are mainly demonstratives present at the
surface structure (e.g.: Ti uZ neprijdou, O tohle mi nejde (=These will not come again; this is not
the point), also tamten, onen, tenhleten (=that, this etc.). Coreference of these kinds of pronouns
had been already annotated as part of the pronoun textual coreference annotation (Kucova et al.
2003, Mikulova et al. 2005). In the tectogrammatical structure, they have the attribute sempos =

n.pron.def.demon.

4. Definite pronominal semantic nouns: personal pronouns. This subgroup consists of all
personal pronouns and their possessive counterparts (e.g.: jd, mij (=I, my)), including the
reflexives (se / si, sviij). All pronouns are represented by a single t-lemma: #PersPron, both, if
they are present at the surface level or newly established in the tectogrammatical structure. In
the tectogrammatical structure, pronominal semantic nouns have the attribute sempos =

n.pron.def.pers.

Coreference of personal pronouns in the third person had been already annotated as part of
grammatical coreference and pronoun textual coreference annotation. At the present stage of
annotating extended textual coreference and bridging relations, personal pronouns (nodes with
the t-lemma #PersPron) are included in the annotation mainly as antecedents of coreferential

relations. The existing original coreferential chains are continued by newly established relations.
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Fig. 1 shows the coreference chain (Petr — on — Petr — on (= Peter — he — Peter — he)), where the
original pronominal coreference (Peter — on (= Peter — he)) is continued by extended nominal

coreference (on — Petr (= he — Peter))

VNV VS

Petr #PersPron Petr #PersPron
ACT ACT ACT ACT
SPEC SPEC SPEC

Fig. 1: Continuing coreferential chains

Coreference is not marked when a node represents a pronoun in the first or second person.

5. Indefinite pronominal semantic nouns. This group includes relative pronouns kdo, co,
ktery / jenZ (=who, which) jaky (=which) that are in the position of a syntactic noun (e.g. Knihu,
kterou si prdl, nemohla sehnat (= lit. She couldn’t find a book, which he wanted, but not the
cases of Which book did he want?)) and some of their derivatives, i.e. indefinite pronouns (e.g.:
néekdo, néktery (=somebody, some)), negative pronouns (nikdo (=none)) and totalizers (kaZdy,
vSechen (=each, all)). In the tectogrammatical structure, indefinite pronominal semantic nouns

have the attribute sempos = n.pron.def.pers.

Relative pronouns have been annotated for coreference within the pronominal coreference
annotation. In the annotation of extended textual coreference, they are annotated mainly as
antecedents of coreferential and bridging relations. The rest of the listed pronouns had been

annotated during the extended textual coreference stage. Cf.

a. X daroval Y pocitace, kopirky apod. b. Vse {bridging to ,,poCitace®, ,kopirky*“ in a.}

v hodnoté 1 milion. (= a. X gave Y a computer, xerox machines etc. b. All of this was

worth 1 million.)

6. Numerals in the position of syntactic nouns (e.g. Vybrali tfi. (=lit. (They) chose three),

but not in pét knih (=five books))

5.1.1.2 Semantic adjectives in the anaphoric position

Adjectives are not subject to annotation of coreference and bridging relations, except for the

following cases:

1. Adjectives refer to named entities. In such cases, adjectives are marked in the same way

as nouns, from which they are derived. Cf.
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Prijel do Prahy a prazskd atmosféra se mu zddla celkem neformdlni. (= He arrived in

Prague and found the Prague atmosphere quite casual.);

2. Adjectives with possessive meaning (paldcovy (= lit. castle's) — paldc (castle), détsky

(children’s) in such cases as détska mysl /children’s ideas));

3. Adjectives with a demonstrative meaning (tamni (= local, lit. from there), zdejsi (= local,

lit.from here)).

We do NOT annotate:

1. Denominating semantic adjectives (Cerveny (= red), vlastni (= personal), etc.),

2. Demonstratives in the position of semantic adjectives (ten dim se nam nelibil (= We

didn't like that house.)),

3. Indefinite pronouns in the position of semantic adjectives (Kterou knihu si prdl?

(=Which book did he want to have?)),

4. Numerals in the position of semantic adjectives (Koupil pét knih (= He bought five
books)).

5.1.1.3 Semantic adverbs in the anaphoric position

Out of all groups of semantic adverbs (see Mikulova et al.. 2005), only definite pronominal
semantic adverbs are annotated for coreference and bridging relations. These are definite
demonstrative and identifying pronominal adverbs (e.g.: tady, tam, ted, tak, tamtéZ (=here,
there, now, so, at_the_same_place)) and their derivations (e.g.: tudy (=this_way) is derived

from tady (=here), odted’ (=from_now) is derived from ted’ (=now)).

5.1.1.4 Semantic verbs as members of a coreferential relation

Verbs are not annotated for coreference and bridging relation as anaphors. Yet, semantic
verbs (verbal phrases, clauses, sentences with a verb in the root, the whole situation described by
more than one sentence) may still be antecedents of noun phrases in the anaphoric position. In

this case, they are annotated as antecedents of coreferential relations.

a. Jistotu v tomto sméru davaji nejnovéjsi kroky vlady SR, kterd se rozhodla zavést jiz.

pred casem _avizovanou _desetiprocentni dovozni prirdzku na zboZi zahranicni

provenience. b. Byt' md na tento krok {coref_text to ,zavést“} urcité prdvo, v daném
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okamZiku vSak vyzniva jako tvrdé politické rozhodnuti vlady, ktera se snaZi velice
rezolutnimi administrativnimi kroky zredukovat mnohamilionové pasivum v obchodni
vyméné s CR. (= In this respect, confidence can be derived from the newest steps of the

Slovak government, which decided to introduce the previously announced 10% tax on

goods imported from abroad. b. Even though it has the right to make_this step {coref_text

to ,,introduce“}, at this stage...)

5.1.2 Paratactic structure root nodes in the anaphoric position

Root nodes of paratactic structures may be conjunctions used with coordination and
apposition, e.g.: a (=and), ale (=but), t-lemma substitutes for syntactically relevant punctuation
marks (e.g.: #Comma, #Dash, #Colon, #Separ, see Mikulova et al. 2005) or symbols referring to
mathematical operations and intervals (e.g.: +, krdt (=times), od_ do (=from-to)). Paratactic

structure root nodes are common as coreferring and coreferred elements.

When choosing the antecedent by annotating coreference in sentences with coordination and
apposiotion structures, annotation to the whole structure, i.e. technically to a paratactic structure

root node, is preferred.
Examples:

a. Zdpocty mezi podniky uspésné. b. Uspéchem skoncil podle vcerejSiho vyjddreni
ministra prumyslu Vladimira Dlouhého dvoumésicni cyklus zdpocti zdvazki a

pohleddvek ceskych a {coref_text to ,,podnik“ in a.} slovenskych podnikii. (= a. Checks in

companies were successful. b. According to yesterday's statement by the minister
Vladimir Dlouhy, the two-month checks of _Czech and {coref_text from the conjunction

to ,,podnik“ in a.}Slovak firms ended successfully.) See also Fig. 2:
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#EmpVerb.enunc  skoncit.enunc
PRED PRED

\

zapocCet Uspésny uspéch
ACT PAT MANN

vyjadfeni
CRIT

véerejsi #Gen Dlouhy a dvoumésicni

LOC.betw TWHEN.nr PAT A(iT\\' / [/ CONJ RSTR

Vladimir ministr zapocet zapocet a

RSTR RSTR MAT MAT CONJ
SPEC_(RO)
_(RO)

pramysl| zavazek pohledavka podnik podnik
APP PAT PAT APP  APP

Lo

Cesky slovensky
RSTR RSTR

Fig. 2: Root nodes of paratactic structures in the anaphoric position

a. Zastihli jsme tady pouze jediného vychovatele — pana Fuchse. b. Podle pana Fuchse
{coref_text, type = SPEC to #Dash, not to ,pan Fuchse“} nejde o Zddné krimindlniky

ani delikventni mlddeZ. (= We met only one teacher, Mr. Fuchs. According to Mr.

Fuchs.... ). See also Fig. 3:

zastihnout.enunc jit.enunc
PRED,_ ™ JPRED
0]
tady #PersPron pouze /#Dash Fuchs #Neg ani
LOC.basic ACT RHEM' APPS CRIT RHEM /CONJ
SPEC_(JP)
/ \ _(JP)
vychovatel Fuchs pan kriminalnik mladez
PAT PAT RSTR ACT ACT
jediny pan ktery delikventni
RSTR RSTR RSTR RSTR

Fig. 3: Root nodes of paratactic structures in the antecedent position
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5.1.3 List structure root nodes in the anaphoric position

Root nodes of list structures are nodes assigned the t-lemmas #Idph or #Forn. The function of
these nodes is to assemble separate nodes into a list (structure). They have no counterpart in the
surface structure of a sentence. They represent roots of structures, meaning mainly names e.g. of
books or musical compositions (t-lemma #Idph), or if they put together words of a foreign
phrase (t-lemma #Forn). When referring to these structures, coreference and bridging arrows

always mark the list structure root nodes, i.e. nodes with t-lemmas #Idph or #Forn.

Examples:

a. Prvni stéZejni praci dr. Svobody a jeho spolupracovnikii byl reléovy pocitac SAPOQ. b.
Pracovali na _ném od roku 1950, do zkusebniho provozu byl vsak #Idph.PAT
{coref_text to “na ném”} SAPO.ID uveden — vzhledem k obtiZim pri ziskdvdni soucdstek
i k informacni bariére — az roku 1957. (= The first impediment to Dr. Svoboda's and his

colleague's work was the SAPO computer. b. They had worked on it since 1950, while the

SAPQ {coref_text to “on it” Jentered the testing phase only in 1957. ).

(o} N
byt.enunc vsak.enunc byt.enun
ADVS PREI

dokonceni

[TWHEN.belore

pracovat _— #ldph zastaraly jesté
PREI EM

PAT
GEN_(JP)
_(P)
2 L\

a stéZejni jeden SAPO reléovy #PersPron #PersPrun rok  provoz #ldph #Gen SAPO silny #Gen #PersPron

CONJ RSTR RSTR ID RSTR ACT PAT TSIN DIR3 basic.state / PAT ACT CONJ L ID EXT.basic ACT PAT
GEN_(PDT_2.0) GEN_(JP) / \

Svoboda spolupracovnik 1950 zku$ebni SAPO iera  az 1957

ACT ACT RSTR RSTR ID REG REG RHEM RSTR

doktor #PersPron Zziskavan macn
T\NHEN basic RSTR

RSTR APP ] \

#Gen soudastka

en soud
ACT PAT

Fig. 4: List structure root nodes in the anaphoric position

a. #Forn.ACT TTIL.FPHR Therm.FPHR doddval stdle vodoméry nedélené. b. Firmé

dlouho trvalo, nez #PersPron.ACT prosadila unémeckého producenta déleni

vodoméru. c. Jakmile #Forn.ACT {coref text to #PersPron inb} TTLFPHR

vvvvvv

Therm used to deliver water measurer as a whole. b. It took the company a long time
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before it convinced the German producer to divide the water measurer. c. As soon as

Therm began to deliver water measurements in parts...)

5.2 Referring and non-referring noun phrases

In the annotation of extended textual coreference, we distinguish between referring and non-
referring NPs. Non-referring NPs are not to be annotated. The following noun phrases are

considered to be non-referring:

1. Predicative NPs, except for identification constructions, where the predicative part of the
sentence may be the antecedent for the anaphoric phrase in what follows. So, e.g. the relation

between Petr and programmer in the sentence Petr je programdtor. (= Petr is a programmer) is

NOT annotated as coreference. In the same way, coreference is not marked in identification
structures (e.g. Petr je pravé ten zednik, ktery nam délal koupelnu.(= Petr is the carpenter who
did our bathroom)). This decision has been made, because this relation is already included in the

tectorgammatical structure and can be easily extracted if needed.

2. Noun phrases, which form the second parts of appositions (e.g. no coreference relation
between norms and the coordinative construction regulations, bans and sanctions in Pradvo je
souhrnem norem, to jest predpistl, zdkazi a sankci. (=lit. Law is a collection (of) norms, that is

regulations, bans and sanctions)), see the following example and Fig. 5.

Prdvo je souhrnem norem, to jest predpist, zdkazii a sankci. (=lit. Law is a collection

(of) norms, that is regulations, bans and sanctions)

3. Identifying expressions, which are represented as identification structures (in the

tectogrammatical structure, they have the functor ID).
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bytenunc
_PRED

v decl disp0.ind
proc. it0.resD.sim

prévo souhrn
t_ACT  f_PAT

ndenot n.denot
neut.sg inan.sg

=]
to_jest
APPS
coap
1 o
norma a
f_MAT_M CONJ_M
n.denot coap
femy 1 \
piedpis zakaz sankoe
f_MAT_M f_MAT_M f_MAT_M
n.denot n.dernot n.denot
inan.pl inan.pl fem.pl

Fig. 5: Referring and non-referring noun phrases

4. Other non-referring NPs, such as measures, points etc. in contexts like the following:

a. Americky index obchodni diivéry odbytu a zaméstnanosti v pristich Sesti mésicich se
v srpnu sniZil na 49,9 bodu, z 56,4 bodu {no coreference to ,,bod“} v cervnu. b. V dubnu
byla jeho hodnota rovnéz 49,9 bodu {no coreference to ,bod“}. (= a. The American
index of trade... and employment decreased in the last six months...., from 56.4 points in
June to 49.9 points {no coreference to ,,point“}in August. b. In April, its value was also

at 49.9 points {no coreference to ,,point“}.)

Other NPs are considered to be referring and they may be annotated for coreference and

bridging relations in PDT.

6 Annotation principles and preferences

In order to develop a maximally consistent annotation scheme, we follow a number of basic

principles. Some of them are presented below:
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Chain principle: Coreference relations in text are organized in ordered chains. The most
recent mention of an entity is marked as the antecedent. This principle is checked automatically

(see 11.2.2.3). The chain principle does not concern bridging relations.

Principle of the maximum length of coreferential chains. This principle, similar to the
chain principle, concerns only the cases of textual coreference. It says that in case of a multiple
choice, we prefer to continue the existing coreference chain, rather than to begin a new one. To
meet this principle, grammatical coreferential chains (already annotated in PDT) are being
continued by textual ones, and similarly, the already annotated textual coreferential chains are

continued by currently annotated non-pronominal links.

Principle of maximal size of an anaphoric expression. This principle says, that it is always

the whole subtree of the antecedent/anaphor, which is the subject to the annotation.

Principle of cooperation with the syntactic structure of the given dependency tree. We do
not annotate relations that are already captured by the syntactic structure of the tectogrammatical

tree. So, unlike MUC, we do not annotate predication and apposition relations.

Also bridging relations are not to be annotated if the anaphor is a direct child of its
antecedent in the tectogrammatical tree, and it has some of the predefined labels for the valency
relations (functors), such as PAT(iens), AUTH(or), APP(urtenance), etc.. So, for example, the
relation between strop (ceiling) and mistnost (room) in the phrase strop této mistnosti (= (the
ceiling of the room) is not annotated, because in the tectogrammatical tree, the node mistnost
(room) has the functor APP, being the direct child of the node strop (ceiling). Further details see
in 9.2.

Principle of preferring coreference to anaphora. Coreference, not anaphora, is subject to
textual coreference annotation. In many cases, an anaphoric relation is also a coreferential

relation, this is however not always the case, e.g.

"Duha?" Knéz priloZil prst k tomu slovu {bridging to “duha”, type ANAF}, aby
nezapomnél, kde skoncil. (=“Rainbow?” The priest put the finger on this word {bridging

to “duha”, type ANAF}, so that he didn’t forget, where he stopped.).

In a Slavonic language lacking the grammatical category of definiteness, we cannot afford to
choose only definite NPs for anaphoric annotation (as it is done e.g. in the annotation schemas
MATE (Poesio 2004), PoCoS (Chiarchos — Krasavina 2007) and AnCora-CO (Recasens — Marti
2010)), so we annotate all NPs that refer to the same entity. Non-coreferential anaphoric entities

are annotated separately as a bridging relation (see 9).
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Preference of coreference over bridging anaphora. The preference says that in case of
multiple choice, we always prefer the textual coreference to a bridging relation. So having the
following sequence of NPs: (a) Mary — (b) John — (c) children of the class — (d) Mary and
John, we will annotate Mary in d as coreferential to Mary in a, rather than bridging_ SUBSET to

chidren in c, although this relation would be closer.

7 Extended textual coreference

Extended textual coreference is a case of coreferential relation, where anaphors are expressed
neither by personal or demonstrative pronoun, nor are they elided. Here, we present the typology
of coreferential relations, rules of annotation in the tectogrammatical structure in PDT and some

problems we faced during the annotation process.

We do not annotate anaphoric relations in a restricted case, but we concentrate on marking the

equivalence of referents of antecedent and anaphoric expressions.

Textual coreference is marked up to the length of 20 sentences. Annotating coreference for a
greater number of sentences is possible only in cases of automatic pre-annotation of named
entities coreference. This decision was made in order to avoid a large number of mistakes and to

reach higher inter-annotator agreement.

Il We do NOT annotate textual coreference in the following cases:

1. Relation between wh-words and replies to them (e.g. Kdy mi zavolds? - Vecer. (= When

will you call me? - In the evening.))

2. Relation between personal pronouns in the first and second person. (e.g. Budes tam? -

Jesté nevim. (= Will you be there? I don't know yet.))

7.1 Typology of coreferential relations

In the tectogrammatical structure, referring expressions are not further classified into
specifying and generic ones. Nevertheless, we assume generic NPs to have other anaphoric
properties in the discourse. In addition, they result in greater ambiguity and are the cause of

lower inter-annotator agreement. These were the reasons we decided to place them into a special
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category of coreferential relations, thus forming separate coreferential chains of NPs with

generic reference.

In the annotation of coreference, we distinguish between coreference of NPs with specifying

reference and coreference of NPs with generic reference.

The information about the type of coreference is included in the value of the informal-type
attribute inside the coref_text attribute. The informal-type attribute has two possible values and
applies to every coreferring node in the tectogrammatical tree. The attribute values are listed in

Table 1, “Values of the informal-type attribute”.:

SPEC textual coreference between NPs with specifying reference

GEN textual coreference between NPs with generic reference

Table 1: Values of the informal-type attribute

In ambiguous cases with concrete nouns, the coreference type SPEC is preferred.

7.1.1 Coreference of NPs with specifying reference (value SPEC of the attribute

informal-type)

We do not distinguish between coreference pairs with the same lemmas (Mary - Mary) from
the cases, in which the entities are synonymous, hyponymous/hyperonymous or are just different
nominations of any other kind (Germany — the state, Mary — she, etc.). Using grammatical
attributes of the tectogrammatical tree, this kind of information can be easily extracted
automatically. We also do not annotate false positive links (lexically identical but non-

coreferential NPs) as coreferential.
Examples of different textual coreference between specifying NPs:
— same t-lemmas
a. Jeho dojeti zndsobila p¥i vyhlasovdni p¥itomnost [...] poradatelii soutéze — Ceského
manazerského centra v Celdkovicich. b. Na letosnim rocniku soutéze {coref_text, type =

SPEC to ,,soutéz“ in a.} se spolupodili i Profit. (= His feelings were that applified during

the announcement of the presence [...] of the organizers of the competition.... b. Magzine

profit is also taking part in this year's competition.)

— different t-lemmas
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a. Jak je ddle v materidlu zdiiraznéno, pozitivni posun v rozvoji malych a stfednich
podnikii byl umoznén predevsim diky stabilnimu makroekonomickému prostredi, relativni
legislativni stabilité a stdtni politice podpory podnikatelskych subjekti. b. Z dokumentu
{coref_text, type = SPEC to ,,material“} ddle vyplyvd, Ze v roce 1993 bylo celkové na
podporu zejména malého a stredniho podnikdni poskytnuto z rozpoctovych prostredkii
vice neZ 11 miliard korun. (= As emphasized in the materials, the positive trend in the
development of small and medium size businesses was possible primarily thanks to... b. It

is evident from the document that...)

— different t-lemmas, a kind of hyperonymous relation

a. Usnesenim vlddy SR je koordinaci vsech akci souvisejicich se zajisténim certifikace

dovdzenych potravindrskych vyrobkii povéien UNMS SR. b. Na tomto tifadé {coref_text,

type = SPEC to ,,UNMS SR*} Ize ziskat i potiebné informace. (= According to a decree
of the Slovak government, the coordination of all activities linked to the securing of
certification for imported food items was entrusted to UNMS SR. b. Necessary

information is provided by this institution.)

— different subtrees with the same governing node

a. Nejvice Ministerstvo financi .b. Nejvice se na tom podilel resort Ministerstva financi

CR {coref_text, type = SPEC to ,Ministerstvo financi“ in a.} — a to formou dariovych

ulev ve vysi zhruba 7,5 miliardy korun. (= a. Most of all Ministry of Finance did. b. The.

Ministry of Finance of the Czech Republic participated the most in this...)

— non-specifying non-generic coreference

Napriklad muz, ktery pracuje v néjakém velkém podniku, se zakoukda do sekretarky ve.

stejném podniku {coref_text, type = SPEC to ,,podnik“} a zacnou se schdzet v néjaké

kavarniccce stranou od toho uradu {coref_text, type = SPEC ,podnik“}. (= For

example, a man who works in a large company will fall in love for a secretary in_the.

same company, and they will begin meeting up in some cafe away_from that institution.)

7.1.2 Coreference of NPs with generic reference (value GEN of the attribute

informal-type):

Generally speaking, a noun phrase can be considered to be generic if it refers to a type or a

prototype (e.g. Univerzita neni misto pro vdlky. (= The university is no place to fight a war.)).
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Generic noun phrases are considered to be coreferential and they are correspondingly

annotated if they refer to the same type of subjects to the same extent.

Textual coreference of type GEN is annotated in the following cases:

1.

For generic noun phrases in singular and plural
same t-lemmas

a. Nova striktni omezeni vlddy SR proti ceskym exportérum. b. Jiz nékolik dnil je

vSeobecné zndmo, Ze ochrandrskd opatreni slovenské vlddy proti ceskym exportériim

{coref_text, type = GEN to ,exportér“ in a.} se dotykaji zejména oblasti obchodu
s potravinami a zemédeélskymi produkty. (= The Slovak government's strict restrictions on

Czech exporters. b. ... protective measures of Slovakia's government against Czech_

exporters...)

pronominalisations and ellipsis

Droga je tedy tak ucinnd, Ze ten, kdo ji {coref_text, type = GEN to ,droga“} uZivd, se
snadno dostane do ,,pohody“ kourenim nebo Sriupdnim. (= The drug is so effective that

the person who takes it can easy achieve the state of “coolness” by smoking or snorting.)
abbreviation — full expression

a. O odpoctu DPH. b. Podle novely zdkona o dani z pridané hodnoty {coref_text, type =

GEN to ,,DPH“} se letos stanu pldtcem dané. (= The subtraction of VAT. b. According to

an amendment on value added tax, I will become a tax payer this year. )

between the nodes that depend on the words with the meaning of a “container”

a. V bézném vzorku sedmdesdtych let byla pouze 3—4 procenta Cisté suroviny. b. Nyni
jsou k dostdni balicky obsahujici az 80 procent Cistého heroinu {coref_text, type = GEN
to ,,surovina“}. (= a. In an average sample from the seventies, there were only 3-4
percent of pure raw material. b. Currently, one can get packages containing up to 80

percent of pure heroin. ), see Fig. 6.
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byt.enunc byt.enunc
PRED PRED

N

vzorek procento ted dostani balicek

LOC.basic ACT\ TWHEN.basic RESL ACT

bézny rok surovina pouze #Dash obsahujici

RSTR APP MAT\ RHEM! OPER RSR

sedmdesat Cisty 3 procento

RSTR RSTR RSTR RSTR PAT\\

heroin az 80
MAT RHEM RSTR
GEN_(AN)

_(AN)

gisty
RSTR

Fig. 6: Coreference of NPs with generic reference

2.

For the majority of abstract nouns

Example:

3.

Timto faktorem je podnikatel-inovdtor, ktery se snazi o zisk, a proto logicky nemiizZe
existovat ve stavu statiky, kterd neznd ani zisk {coref_text, type = GEN to ,,zisk“}, ani
ztratu (= This factor is the enterpreneur-innovator, who is trying to gain profit, and

hence, logically, cannot exist in a static state, where there is no profit or loss.)

In case of non-generic non-specifying noun phrases, when antecedent and anaphoric

noun phrases have the same t-lemmas and the same scope, but anaphoric NP doesn't have a
determiner (else the SPEC coreference is annotated). Although this kind of relation does not
supply text coherence very much, we still tend to mark this relation, also for the reason that the

borderline between such cases and generics is not always clear.

Example:

a. Kdyz si dité bude prdt, aby se o jeho problému nikdo z rodiny nebo skoly nedozvédél,

musime to respektovat, vysveétluje Jana Drtilovad . [...] b. VétSinou se stavd, Ze dité ani
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nechce, aby se rodina {coref_text, type = GEN to ,rodina“ in a.} dozvédéla, Ze se ndm

ozval. c. Linka by neméla rodinu {koreferencni vztah neanotujeme} nahrazovat, ale

doplriovat. (= a. If a child desires that no one from the family or school would find out
about his problems, we have to respect that, says Jana Drtilova. [...] b. It is usually the
case that the child does not even want for the family to know that he contacted us. c. The

hotline should not replace the family, but to supplement it.)

In case when the sentence a. is followed by the sentence c., coreference between a. and c. is

not to be annotated. In a., NP rodina (= family) has non-generic non-specifying reference, and in

c., this NP is generic. Even if taken in very wide sense, these NPs are not coreferential.

7.1.3 Borderline cases between SPEC and GEN coreference

In some cases, it is hard to define, if a noun phrase has a specifying or a generic reference.

Mostly, both interpretations are possible. There are no firm rules for an unambiguous assignment

of the types in these cases; the type is chosen on the basis of the available context and the

annotator’s consideration.

Examples with the decisions annotators made in every specifying case:

a. Pracovnici zahraniénich firem piisobicich v Ceské republice Casto tvrdi, e nasi_
zaméstnanci nedosahuji takovych kvalit, jaké potrebuji. [...] b. Jsou stesky na nekvalitni
vykony nasich lidi {coref_text, type = GEN to ,,naSi zaméstnanci“ in a.} oprdvnéné? (=
Employees of foreign companies based in the Czech Republic often claim, that our_

workers do not have the necessary skills. [...] (8) Is the criticism of the low productivity
of our people fair?)

a. U detergentu Toto jsme napriklad resSili problém s udrZenim stalé kvality, protoZe

jednotlivé partie byly nevyvazené. b. Investovali jsme dva miliony korun do ndkupu

pasovych vah, zpresnili davkovani a jakost praciho prdsku {coref_text, type = SPEC to

,detergent Toto“ in a.}stabilizovali. (=For example, with the Toto detergent we face

problems with maintaining consistent quality... b. We invested two million crowns... and

stabilized the quality of the detergent. )

a. Tim padem mdme problém se silnicni dani. b. Vds problém vyresila prosincovd novela

silnicni dané {coref_text, type = GEN to ,,se silni¢ni dani“ in a.}, ve které bylo zruSeno

osvobozeni od [silnicni dané zaméstnaneckych vozidel]. (= a. As a result, we have a
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problem with the highway tax. b. Your problem was resolved by the December

amendment of the highway tax, which ...)

7.1.4 Borderline between the GEN coreference and no relation

By generic NPs, we often don't know, if the case should be marked as coreference or it should
not be annotated for coreference at all. Choosing between annotating or not annotating generic

coreference, the following rule holds:

We do NOT annotate generic coreference in the following cases:

1. Noun phrases have different scope (i.e. they refer to different sets of objects, e.g. Zena

(= women) — Zena v 19. stoleti (= women in 19" century))
2. If both a. and b. is true:
a. annotator is not sure about annotating generic coreference in this case,
b. the relation between NPs is not relevant for the coherence of the text.

Else, we annotate generic coreference.

Examples:

a. Kanad'ané boduji b. V praxi jsem si potvrdil, Ze Kanad'ané {coref_text, type = GEN to
,Kanadané“ in a.} patfi ke svétové Spicce také v leteckém primyslu, postovnich
sluzbdch a telekomunikacich, ve vyrobé lékii i dopravnich zarizenich atd. (=a.
Canadians are giving points b. Through personal experience I came to the conclusion

that Canadians belong also to world's top aviation producers...)

In this case, the coreferential relation has been annotated, both NPs are considered to be

generics with the same scope.

a. Mnozi cesti podnikatelé si ke své Skodé stdle jesté neuvédomuji, Ze penize vénované na
ziskani dilezitych tudajii se jim mnohondsobné vrdti. [...] b. Nasim cilem je, aby
podnikatelé {no relation} védeéli o sobé navzajem. (=Many Czech entrepreneurs to their
own disadvantage still do not realize that... b. Our goal is for entrepreneurs to know

about each other. )
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Here, the coreferential relation was not annotated, the scope of the noun phrases podnikatelé

(=businessmen) is not the same.

7.2 Textual coreference with special lexical groups

7.2.1 Coreference with abstract nouns

One of the most problematic areas in annotation of textual coreference in Czech is what to do
with abstract nouns. On the scale of the referring ability, they are located somewhere between
referring and non-referring nouns, but although the distinction between abstracts and concretes is
basic, it is still very gradual and it's particularly hard to set formal criteria of what is and what is

not subject to annotation of coreference.

In spite of all complications, we try to distinguish between specifying and generic coreference
in annotation of textual coreference with abstract nouns. The annotating convention is the

following:

If subjects to annotation have complements with specifying reference, or they have
unambiguously specifying reference themselves, coreference between them is annotated as
textual coreference, type SPEC. In case of even a little doubt annotate textual coreference, type

GEN.

Examples:

We consider abstract noun to be specifying if they have specifying arguments, e.g. the
abstract noun ekonomika (= economics) is specified by specifying cesky (=Czech), so the relation

in the following example should be annotated as textual coreference, type SPEC.

a. Ve specifickych podminkdch ceské ekonomiky riist nezaméstnanosti v letech 1991—

1993 znacné zaostal za poklesem HDP. [...] b. Nejméné dvouprocentni riist ceské_
ekonomiky {coref_text, type = SPEC to ,,ekonomika“ in a.} jiZ letos (1999). (=In the

specific conditions of the Czech economy the growth of unemployment... b. This year

(1999) at least a two percent growth of the Czech economy.)
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The relation between kapitalismus (= capitalism) in a. and b. and socialismus (= socialism)
in b. and c. is annotated as textual coreference, type GEN, because the decision is ambiguous

and the nouns don't have complements with specifying reference.

a. Dovozoval, Ze vyvoj kapitalismu se historicky vyznacuje dvéma fdzemi: Fdzi
soutézniho kapitalismu a fdzi kapitalismu trusti. b. Schumpeter se ve svém poslednim
dile pta: Ktery systém, kapitalismus {coref_text, type = GEN to ,kapitalismus“}, ¢i
socialismus, bude urcovat budoucnost lidstva? c. K udivu, uZasu ¢i ohromeni vétsiny
svych kolegii odpovidd jednoznacné: Bude to socialismus {coref_text, type = GEN to
»socialismus“}. (=a. He believed that the development of capitalism is historically
apparent in two parts... b. Schumpeter asks in his last work: Which system, capitalism or
socialism, will determine the future of man kind? c. To the surprise and amazement of his

colleagues he answers: It will be socialism. )
Cf. also the following:

a. Timto faktorem je podnikatel-inovdtor, ktery se snaZi o zisk, a proto logicky nemiiZe
existovat ve stavu statiky, kterd neznd ani zisk {coref_text, type = GEN to ,,zisk“}, ani
ztrdtu. b. Na konci tohoto difusniho procesu se systém vrdti ke statické rovnovdze, v niz
nebudou opét ani zisky {coref_text, type = GEN to ,,zisk“ in a.}, ani ztrdty. (=This factor
is the enterpreneur-innovator, who is trying to gain profit, and hence, logically, cannot
exist in a static state, where there is no profit or loss. b. At the end of this diffusionary
process the system will return to a static equilibrium, in which neither profit or loss will

exist once again.)

7.2.2 Coreference with verbal nouns

The second problematic group for annotating textual coreference of both types is the group of
verbal nouns. By verbal nouns, also specifying and generic reference is possible. Textual

coreference with verbal nouns is annotated according to the following strategy:

1. If both members of the coreferential relation are verbal nouns with the concrete meaning,
coreference between them is annotated in the same way as for other concrete nouns (see 7.1).

Cf.

a. Prislusnou rubriku najdete na 2. strané tiskopisu prizndni oznacenou jako polozka 2 —
Odpocet pri zméné reZimu. b. Doklady k odpoctu se k prizndni {coref_text, type = GEN

to ,,pfiznani“ in a.} nepriklddaji. (=a. You will find the relevant section on page 2 of the
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tax return form, marked as a Line 2... b. The documents are not to be attached to the tax

return form.)

2. If the anaphoric element is a verbal noun with abstract meaning, there are four

possibilities of annotation coreference in them:

a. If both verbal nouns are specifying, they refer to a specific situation and their possible
arguments are coreferential, the relation between them is annotated as textual coreference, type

SPEC. Cf.

a. Malé a stredni podniky zvySuiji sviij podil na vyrobeném produktu i na zaméstnanosti a

jejich pocet neustdle roste. b. Tuto skutecnost {coref_text, type = SPEC to ,,a“ ina.}

jednoznacné konstatuje ministr hospoddrstvi Karel Dyba v analyze, kterou predloZil
viddeé. (= a. Small and medium-size businesses increase their share of the product and of
employment, and their numbers are growing. The Minister of Finance Karel Dyba

unequivocally confirms this fact in...)

b. If both verbal nouns are generic, or rather if their arguments are generic, the relation

between them is annotated as textual coreference, type GEN. Cf.

a. Rychlé, avsak i bezpecné vypordddni. b. Rychlost vypordddni {coref_text, type = GEN
to ,,vyporadani“ in a.} burzovnich obchodii v ¢ase T + 3 odpovidad podle Jiriho Béra,
reditele Burzovniho registru cennych papirt pfi Burze cennych papirii Praha potrebdm.

(=a. Fast, yet safe transaction b. The speed of transaction...)

C. If both verbal nouns are specifying, but their arguments are not coreferential,

coreferential relation between them is not annotated.

d. If one verbal noun is specifying and the second one is generic, coreferential relation

between them is not annotated.

7.2.3 Coreference with named entities

Unlike other groups of nouns, in case of named entities, also adjectives derived from them
may be annotated for coreference. However, de facto this exception holds mainly for adjectives

derived from place names (Praha (=Prague) - praZsky (=lit. Prague) etc.).
Textual coreference for place names has been automatically pre-annotated.

Examples:
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a. Pouze z byvalé Sternberské konirny v pFizemi kiidla priléhajiciho k Thunovské ulicce

se stane konferencni (tiskovy) sdl. [...] b. KdyZ architekti zvaZovali optimdlni propojeni

staré budovy snémovny s novymi domy, vsadili na tunel pod Thunovskou uliCkou.

{coref_text, type = SPEC to ,,Thunovské uli¢ce” in a.}(=a. The conference hall will be
constructed only in the old Sternberg stables on the ground floor of the wing adjacent to

Thunoska street. b. [...] they decided to build a tunnel under Thunovska street.)

If coreferring expression is a named entity and coreferred expression is a common noun,
which has the named entity as a direct dependent node with the ID functor, coreferential relation

is annotated to the governing node of the common noun. Cf. the following example and Fig. 7.

a. Pravé na distribuci méricich pristrojii se zamérila ostravskd firma TTI Therm. b.
Reditel Rudolf Kluziewicz (na snimku) zaloZil firmu {coref_text, type = SPEC to ,,firma“
in a.} spolu s partnery z Néemecka. (=a. It was the distribution of measuring instruments,

the TTI Therm company from Ostrava decided to focus on. b. The director Rudolf

Kluziewicz (in the photo) founded the company together with partners from Germany.)

zaméfit_se.enunc zalozit.enunc
PRED PRED\
pravé /distribuce firma Kluziewicz firma partner
RHEM/ PAT AC ACT, PAT  ACMP.basic
\ SPEC
pfistroj ostravsky #Forn feditel Rudolf #EmpVerb.enunc Némecko
PAT RSTR ID RSTR RSTR PAR DIR1.basic
meéfici TTI Therm snimek
RSTR FPHR FPHR LOC.basic

Fig. 7: Coreference with named entities

If a named entity consists of several words and refers to one object, coreference arrow marks
the governing node. By dependent nodes, coreference is not marked. Cf. the coreference relation

between NPs Vaclav Havel illustrated on Fig. 8:

32



Ty

Havel Havel
RESTR
SPEC_(JP)
_(JP)
Vaclav Vaclav
RSTR RSTR

Fig. 8: Coreference with named entities

If automatically pre-annotated otherwise, it is manually corrected. Cf. Fig.9:

Yy

republika Cesko re :
publika
ACT LOC ACT LOC
—— SPEC
Cesky &
RSTR e
o

Fig. 9: Coreference with named entities

Proper names are not considered to be atomic, and nested mentions inside them may be
annotated separately, but only in case if they are named entity themselves. So we annotate
coreference for CR (=Czech Republic) inside the phrase Ustavni soud CR (= the Law Court of
the Czech Republic) but we do NOT annotate coreference for vyzkum rodiny (= research on

family life) inside Oddéleni pro vyzkum rodiny (= Department for research on family life.)

8 Special types of textual coreference (coref_special)

Two special cases of (co)reference are annotated in PDT inside the group of textual

coreference:
» references to situations or reality external to the text (coref_special, type exoph), see 8.1;

* references to a discourse segment consisting of more than one sentence (coref_special,

type segm), see 8.2.
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Both cases have been already annotated in the phase of pronoun coreference annotation

(Kucova et al. 2003). Here, the extension of these types to the full noun phrases is presented.

8.1 Exophora

In exophora, an expression refers to situations or reality external to the text. We are aware of
the fact that the term coreference is usually used only for endophoric reference; still the

annotation of exophoras is technically included into the coreference annotation.

Exophoric reference is represented by the attribute coref_special, which contains the value

exoph.

In the extended textual coreference annotation, only noun phrases with demonstratives may be

annotated for exophora.
Exophoric reference is annotated in the following cases:

1. Time and local deixis, e.g.

Dokonceny by mély byt do 31. prosince 1995, a to i pres jisté zdrZeni zpiisobené
opoZdénym stéhovdnim ndjemnikii z domii ¢p. 8 a 518 do ndhradnich bytii na sidlisti
Barrandov v téchto dnech {coref_special, type = exoph}.(= It should be finished before
31 Dec 1995, despite some delays caused by the late departure of renters from houses no.
8 and 518 to replacement flats in Barrandov district in these days [meaning, in the recent
days])

Plukovnik StB Cadek udélal chybu, kdyz poslechl doporuceni novindfii a uchylil se do
predem pripravenych pozic. Nemél podlehnout panice a v klidu vyckat véci pristich.
Vzdyt v téhle zemi {coref_special, type = exoph} se zatim Zadnému skutecné velkému
podvodnikovi nezkiivil ani vlas na hlavé. (= State Police Colonel Cadek made a mistake
when he listened to the recommendations of journalists and retired to the previously
prepared positions. He should not have succumbed to panic, he should rather wait for

better things to come. Indeed, in this country, he didn't harm any really big cheater.)

2. Deixis with pronominal adverbs, e.g.

A tu {coref_special, type = exoph} se dostdvdame zpét k pocdtku tohoto textu . (= With

this, we come back to the beginning of this text)

3. Exophoric reference to the whole text, e.g.
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Informace v tomto prehledu {coref_special, type = exoph} jsou bezplatnou sluzbou

podnikateliim. (=The information in this report is a free service to businessmen.)

Exophoric reference is annotated only in case of actual deixis (one can imagine that the
speaker is showing with the finger by saying the phrase). For that reason, exophora is NOT

annotated in the following cases:

1. Exophoric meaning is part of lexical semantics of a given expression (dnes (=today),

zitra (=tomorrow), letos (= lit. this year), soucasnost (=the present) etc.)

2. In syntactic constructions with deictic semantics, e.g. pristi rok (=next year), v soucasné
dobé (=nowadays), minuly tyden (=last week), v sobotu (=on Saturday), v Cervenci (=in June)

etc.
3. By reference to generic “we”, e.g.

Zdkon o prostituci se u nds teprve pripravuje. (= lit. A law on prostitution is still being

prepared at ours [meaning, in our country])

4. By exophoric references to characteristics, e.g.

Angel fikd, Ze fronty se kaidym dnem znatelné prodluzuji. ,, Vidél jsem Sriupat opravdovy
damy, jsou tu i lidi, ktery vypadaj, jako by umirali na AIDS. Je hrozny, jak jim takovyhle
Zivot {no coreference relation} uZird rozumny mysleni rychleji nez blesk.”“ (=Angel says

n

that the queues are getting significantly longer. "... there are also people who look as if

they were dying on AIDS. It is terrible to see how such a life eats their reasonable
thinking even faster than lightning. ")

8.2 Reference to a segment

Reference to a segment takes place in the following cases:

* a noun phrase refers to a substantial section of a text consisting of more than one

sentence (see 8.2.1),
* anoun phrase refers to a tree segment which cannot be technically separated (see 8.2.2)

Reference to a segment is represented by the attribute coref_special, in which the value segm

is marked.
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Reference to a segment does not have an explicit antecedent. It is supposed to be supplied in

the future versions of coreference annotation.

8.2.1 Reference to more than one sentence (discourse deixis)

I The cases of discourse deixis, where the anaphoric expression refers to one sentence, a

clause or a verbal phrase are described in 7.

One speaks of reference to a segment in cases where a noun phrase (often with a determiner)

refers to more than to one sentence in the previous context.
Cf. reference of v tomto sméru (=in that direction) in the following example:

a. Celni unie bude sice existovat na papire jesté dalsich dvandct mésicu, ale v praxi
dostanou vzdjemné vztahy punc tvrdosti mezindarodniho obchodu. b. Poroste
administrativa. c. Jistotu v tomto sméru {coref_special, type = segm} ddvaji nejnovéjsi
kroky vilady SR, kterd se rozhodla zavést jiz pred Casem avizovanou desetiprocentni
dovozni pFirdZzku na zboZi zahranicni provenience. (= a. A tax-free union will exist on
paper for another 12 months, but in reality, the relationships will get a taste of the touch
atmosphere of international trade. b. Administrative procedures will increase. c. The

newest steps of the Slovak government are a source of confidence _in this respect...)

Reference to a segment is represented by the attribute coref_special, in which the value segm

is entered.

8.2.2 Reference to a tree segment which cannot be technically separated

There are some rare cases, where there is no technical possibility to separate the antecedent

sub-tree. For the time being, such cases are annotated as coref_special, type = segm.

a. Od 1. dubna nebude UNMS SR rozhodnuti ¢eské zkuSebny potvrzovat. b. Tato funkce

{coref_special, type = segm} prejde na prislusnou slovenskou zkuSebnu, kterd bude
vyddvat na zdkladé dodanych podkladii prislusné certifikdty. (=a. From 1 April, the

UNMS SR will not make confirmations to the decisions of the Czech department. b. This

function will come to to the relevant Slovak rehearsal... )
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ovat.enunc |pfejit.enunc
/ PRED ™~

2 duben UNMS g /funkce |#Oblfm #Bracket
PREC TSIN RHEM/ACT |DIR1.nr APPS
! ‘/ Q

1 SR SR tento zkuSebna #Dash vydavat

RSTR APP RSTR DIR3.basic APPS RST
\g:/mpﬁsluény SPPI inspekce ktery podklad certifikat
RSTR RSTR DIR3.basic DIR3.basic ACT CRIT  PAT
SPEC_(AN) \
_(AN)
Q
Slovensky a dodany pfislusny
RSTR CONJ RSTR RSTR
SPEC_(AN

T\

potravinarsky zemédélsky
RSTR RSTR

Fig. 10: Reference to a tree segment which cannot be technically separated

9 Bridging Relations

Two expressions are linked by a bridging relation (in other related projects also called
bridging anaphora, indirect anaphora) if they stay in a specific non-coreferential semantic,
lexical or conceptual relation. The restrictive sub-types of bridging relations may be chosen

differently according to the aims of the given project.

As we assume that all elements of a coreferential chain in PDT are equivalent, a bridging
relation connects the anaphoric NP with the closest node of the coreferring chain of the
antecedent (including grammatical coreference). Cf. the following example and Fig. 11, where
the anaphoric NP meniskus (=meniscus) is connected to the relative pronoun ktery (= who),

which is the nearest node in the coreferential chain Smicer - ktery:

Sestigélovou vyhru Slavie nad Brnem ve 24. ligovém kole sledoval z tribuny i titocnik

domdcich Vladimir Smicer, ktery {coref_gram to “Smicer”} se ve ctvrtek podrobil

ptilhodinové operaci menisku {bridging WHOLE_PART to ,ktery“}. (=Also Vladimir.
Smicer, who was operated on meniscus on Thursday, was watching the 6-goal Slavia's

win over Brno by the 24 league round ... )
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Smicer
ACT

N

Vladimir uto¢nik
RSTR RSTR

podrobit_se

domaci ktery Ctvrtek operac
RSTR ACT TWHEN.basic PA\j \

meniskus pulhodinovy
PAT RSTR

Fig. 11: Bridging relations

Bridging relations in PDT are annotated only between nominal expressions, no verbs are

considered as anchors.
In our project, we annotate the following bridging relations:

* meronymical relation between a part and a whole (with subtypes PART_WHOLE and
WHOLE_PART), see 9.1.1;

» the relation between set and its subsets/elements of the set (with subtypes SUB_SET and
SET_SUB), see 9.1.2;

» the relation between an entity and a singular function on this entity (with subtypes
P_FUNCT and FUNCT_P), see 9.1.3;

* the relation between coherension-relevant discourse opposites (type CONTRAST), see

9.1.4;
* non-cospecifying explicit anaphoric relation (type ANAF), see 9.1.5;

» further underspecified group REST, see 9.1.6.
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9.1.1 Meronymical relation between a part and a whole (PART: PART_WHOLE
and WHOLE_PART)

The meronymical relation between a part and a whole is one of the basic bridging relations
and it is commonly agreed upon (Clark 1977, Muller — Strube 2001, Chiarchos — Krasavina
2007).

This relation has two directions — the type “PART_WHOLE” is used for the case when the

antecedent of the anaphoric NP corresponds to the whole of which the anaphor is a part and
“WHOLE_PART” for the opposite.

Prototypical examples are:

pokoj (=room) — strop (= ceiling),

ruka (=hand) — prst (=finger),

mésto (=town) — ulice (=street),

tyden (=week) - pondeli (= Monday), etc.

In PDT, the PART bridging relation is annotated in the following cases:

1. By expressions referring to places: states, regions, towns, streets etc. (type Némecko

(=Germany) — Bavorsko (=Bavaria)— Mnichov (=Munich), mésto (=town)— ulice (=street)). Cf.

a. Jejich vysilace dosud pokryvaji signdlem programu CT 2 méné nez polovinu tizemi
republiky {meaning ,,Czech Republic“}. b. Do rozdéleni federace {bridging, type =
PART _WHOLE, to ,republika“ in a.} totiZ signdl zajistovaly vysilace v SR {bridging,
type = WHOLE_PART, to ,federace“}. (=a. ... less than a half of the country
{meaning ,,Czech Republic“}. b. Before the division of the federation, the signal was
provided by signal transmitters in the Slovak Republic.)

2. In prototypical cases of inseparable parts, which cannot be understood as subsets (type

pokoj (=room) — strop (=ceiling), ruka (=hand) — prst (=finger)). Cf.

a. Jednotliva studia v apartmdnech jsou vybavena kuchyni {bridging, type =
WHOLE_PART, to ,studia“}, takZe je moznd individudlni priprava stravy. (=Studio_
apartments are equipped with kitchens, so everyone may prepare his food himself.)

3. By references to time distances. Cf.
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a. Délal jsem bez prestavky celé tydny, casto v noci {bridging, type = WHOLE_PART, to
,tyden“}. (=1 worked nonstop for weeks, often at night.)

9.1.1.1 Borderline cases with the PART bridging relation

Border with no relation. If a potential expression is not a part of a place, but it is located

there, the bridging relation PART is not annotated. Cf.

a. V Mnichové jsou muzea {no bridging relation} a galerie {no bridging relation} se

vzdcnymi obrazy {no bridging relation}, cdstecné jsem je navstivil a zhlédl prekrdsny

kralovsky zamek Nymphenburg {no bridging relation}. (=a. In Munich, there are

museums and galleries with rare paintings, I've visited some of them and I've also sen the

beautiful Royal Castle Nymphenburg.)

Border with the FUNCT bridging relation. The relation between place and a part of this
place, and this part has functional interpretation. These cases are ambiguous, the choice of the

relation depends on the decision of the annotator.

a. Slovensko po nékolika mésicich diskusi devalvovalo svou ménu o deset procent. b. Je
to jisté rozumné opatreni. c. O tom, Ze soucasnd hodnota Sk je neudrZitelnd, pochyboval
totiZ jen malokdo. d. SpiSe je otdzkou, zda Bratislava {bridging to “Slovensko”}
nepristoupila k akci ponékud pozdeé. (=After several months of discussions, Slovakia
devalued its currency by ten percent. It is certainly a reasonable measure. Nobody
doubted that the current value of Slovakia is untenable. The question is whether

Bratislava was not somewhat late with this decision.)

Border with the SUBSET bridging relation. There is a large borderline area with the
SUBSET relation. For details see 9.1.2.2.

9.1.2 The relation between set and its subsets/elements of the set (SUBSET: SUB_SET
and SET_SUB)

This relation has two directions — the type “SUB_SET” is used for the case when the
antecedent of the anaphoric NP corresponds to a subset or an element of the set of which the

anaphor is a set, and “SET_SUB” is used for the opposite.

Prototypical examples are:
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ndpoje (=drinks) — pivo (=beer) — limondda (=lemonade) — minerdlka (=soda) — cola (=

coca);
motyli (=butterflies) — Cerveni (= red ones) — bili (=white ones);
semindre (= seminars) — prvni semindr (= first seminar) — posledni semindr (= last seminar)

Graphically, the SUBSET relation may be visualized as follows:

B. Vztah SET_SUB

Fig. 12: Reference to a tree segment which cannot be technically separated

Examples:

a. Nejvice se na tom podilel resort Ministerstva financi CR — a to formou dariovych tlev

ve vySi zhruba 7,5 miliardy korun. b. DalSi podpora byla poskytnuta Ministerstvem

zemédélstvi — priblizné 2,8 miliardy korun, Ministerstvem prdce a socidlnich véci — kolem

178 milionti korun a Ministerstvem hospoddrstvi — asi 1,2 miliardy korun. c. V ramci

rozpoctové podpory poskytuji ministerstva {bridging, type = SUB_SET to ,,Ministerstvo
financi CR“ in a., ,,Ministerstvo zemédélstvi“, , Ministerstvo prace a socialnich véci“ and
»,Ministerstvo hospodarstvi“ inb.} malym a stfednim podnikateliim zvyhodnéné
informacni sluzby a poradenskou cinnost bud primo, nebo prostrednictvim

specializovanych instituci. (=The Ministry of Finance of Czech republic participated at

this most of all ... b. Further support was provided by the Ministry of Agriculture , it was

approximately 2.8 billion, the Ministry of Labour and Social Affairs gave around 178

million crowns and the Ministry of economy gave about $ 1.2 billion. c. As the part of

financial support, the ministries provide ... information services ... for small and

medium-sized enterprises ...)
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a. Pokud tedy zrovna nesedi na svém minikresle v jednaci sini, jsou poslanci nuceni
pobyvat bud’ ve svych klubech, nebo postavat i posedavat po chodbdch. b. Nelze se pak

ani divit, Ze cdst zdkonoddrcii {bridging, type = SET_SUB, to ,poslanec“} zvoli

prijemnéjsi variantu a odchdzi uradovat do suterénni restaurace zvané dolni snémovna.
(=a. If not sitting directly in their little chairs in the courtroom, deputies have to either
stay in their clubs, or stand or sit around in the corridors. b. So one cannot be surprised

that some lawmakers choose working in the basement restaurant ...)

9.1.2.1 The SUBSET relation with abstract and verbal nouns

Annotating the SUBSET relation with abstract and verbal nouns appears to be quite a serious

problem. This relation has a different meaning compared to the SUBSET relation of specifying

nouns. However, the SUBSET-like relations between abstract and verbal nouns may be relevant

for cohesion. For this reason, such kind of relation may be annotated as bridging SUBSET in

PDT. The most frequent types are the following:

1. The relation “generic expression — a specifying example”. Cf.

a. Novy VW Golf je vybaven motorem o sile... b. Dostali jsme moZnost se novym golfem
{bridging, type = SET_SUB to ,,Golf“ in a.} projet.(=a. The new VW Golf is equipped

with an engine power ... b. We had an opportunity to ride a new golf.)
The relation “category — sub-category”. Cf.

a. I kdyZ konzervativni Anglie jeho c¢in odsoudila, guma se zde chytila a Britanie se pro
Zvykacku stala branou do Evropy. b. Jesté jeden milnik si zaslouZi zminku — zrod
bublinové Zvykacky {bridging, type = SET_SUB, to ,Zvykacka“ in a.} (=a. Although
conservative England did not accept it, ... for the gum, Britain has become the gateway to
Europe. b. Another milestone is worth mentioning, that is the birth of a bubble gum.)

The relation between a set of specifying objects and a non-specific element. Cf.

a. [volontéri] Absolvovali skoleni v prvni pomoci pro c¢lovéka v nouzi . [...] b. KdyZ dité
zavold, dostane bud’ radu hned, nebo si s nim volontér {bridging, type = SET_SUB to

,volontér” in a.} domluvi dalsi hovor. (=a. The [volunteers] have been trained in first
aid for people in need. [...] B. When a child calls, it will get get an advice immediately,

or a volunteer will arrange a meeting with him.)
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9.1.2.2 Borderline cases with the SUBSET bridging relation

Border with the PART bridging relation. In some cases, the distinction between “part-of”
and SUBSET groups is quite problematic, so that the only reason to decide for the type of a
bridging relation is the countability of corresponding nouns. Ambiguity is more frequent by

generics, abstract and verbal nouns, but it can also appear by specifying expressions.

For the time being, the instruction for such type of ambiguities is to annotate the type PART
only in clear cases of non-separable parts. If some doubts on ambiguity exist, annotate the

SUBSET relation.
Examples:

Revidoval text Prezidentské adresy. Posledni véta [bridging to “text”, type
WHOLE_PART or SET_SUB], kterou v Zivoté napsal, znéla ... (= He edited the text of

President’s address. The last sentence was...)

Rocné by tedy zaplatila na pojistném, vcetné trazového pripojisténi {bridging SUBSET

nebo PART to ,,pojistné“}, 4 104 korun. (=Thus, she would pay the insurance every year,

including the accident insurance, that is 4,104 crowns.)

Border with textual coreference, type GEN. The cases of ambiguity between textual
coreference of type GEN and the bridging SUBSET relation are quite often in texts with many
generic noun phrases, and they are mainly caused by different depth of the referential

interpretation. Cf.

V Plzni je stdnkariim k dispozici trZnice pronajatd soukromé firmé Bratri Flaxové.
Proddva se také na namesti, od prodejcti vybird poplatek kazdé rdano sprdvce trzisté. (=In
Pilsen, the market ... is available to kiosk owners . It is also marketed in the square, the

custom duties are collected from the sellers every morning...)

In accordance with our principles of the preference of coreference relations (see 6), in such

cases textual coreference is preferred.

Border with coref_special, type = segm. In the following example, the interpretation of
coreference of pronoun to is ambiguous — it may refer either to both preceding sentences or to
the set of noun phrases {patficny rytmus (=proper rhythm), reZim (=routine), vysoké vyuZiti
podhorskych pastvin (=high utilization of foothill grasslands), nejkvalitnéjsi stada (=finest herd),
L)
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a. Spoluprdce by meéla dostat patricny rytmus, reZim. b. Vysoké vyuZiti podhorskych
pastvin, nejkvalitnéjsi stada.c. To jsou predpoklady pro vyrobu kvalitnich potravin. (=a.
The cooperation should get the proper rhythm, its routine. b. The use of high foothill

grasslands and finest herd.c. All these are the prerequisites for the production of high

quality food.)

In such cases, the SUBSET bridging relation is always preferred.

Border with the FUNCT bridging relation. For details see 9.1.3.1.

9.1.3 The relation between an entity and a singular function on this entity

(FUNCT: P_FUNCT and FUNCT_P)
The FUNCT bridging relation is annotated between two entities when one entity has a
singular function on another entity.

This relation has two directions — the type “FUNCT_P” is used for the case when the
antecedent corresponds to a function on the anaphor which is in the anaphoric position, and

“P_FUNCT” for the opposite.
Prototypical examples are:
trenér (= trainer) — muzstvo (= team),
premiér (= prime minister) — vldda (= government),
firma (= company) — reditel (= director),
akce (= event) — organizdtor (= organizer).
Examples:

a. Na primou podporu podnikdni vydd letos stdt priblizné 1,8 procenta hrubého

domdciho produktu. b. Tuto skuteCnost jednoznacné konstatuje ministr hospoddrstvi
Karel Dyba v analyze, kterou predloZil vladé {bridging, type = P_FUNCT, to ,stat“}.
(=a. The state will give about 1.8 percent of gross domestic product to direct business
support this year. b. This fact is clearly statet by Economy Minister Karel Dyba in his
analysis which he presented to the government .)

a. Spolecnost zaméstndvd pres dva tisice zaméstnancti, to je po propusténi diichodcti a

brigddnikil prakticky stejné jako pred péti lety. b. S generdlnim reditelem Miloslavem

Handlem {bridging, type = P_FUNCT, to ,,spolec¢nost® in a.} jsme hovorili o tom, co se
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za témito vysledky skryvd. (=a. The company employs over two thousand employees, ... .
b. With the CEQO Miloslav Handl, we talked about ...)

9.1.3.1 Borderline cases with the FUNCT bridging relation

Border with the SET bridging relation. The distinction between types SUBSET and
FUNCT is defined on the base of singularity of a singular function. For this reason, e.g. relation
between ministr (= minister) and vldda (= government) is marked as SUBSET, while the

relation premiér (= prime minister) — viada (= government) is annotated as FUNCT.

S ozndmenym sniZenim horni sazby dané z pridané hodnoty a dané z prijmu pravnickych
osob o jedno procento vldda v zdsadé souhlasi, a jak po jedndni uvedl premiér {bridging,
type = P_FUNCT, to ,,vlada“} Vdclav Klaus, nelze v tomto bodé ocCekavat vyznamnéjsi
zmeény. (=The government agrees ... to the announced reduction of the top tax rate ...

and as the Prime Minister said ...)

Border with no bridging relation. In some cases it is hard to decide, if the relation is still
coherence-important and should be annotated as bridging or it should be omitted. If the case is
ambiguous, it is up to the annotator to decide which interpretation is involved. The

recommendation is rather not to mark clearly ambiguous cases at all.
Examples:

Rozhodovdni podat si Zadost o osvojeni ditéte neni pro manZzele viibec snadnou zdleZitosti
a muzZe znamenat i konec manZelstvi {no bridging relation}, kdy se jeden z partnert
s timto zdsadnim obratem nedokdZe vyrovnat. (=Deciding to make a request for adoption
of a child is not an easy decision for spouses and it may mean the end of the marriage.
relationship, if one of the partners cannot accept the situation.)

Navic mnoho nadanych studentii si vybralo po ukonceni studii prdvé mecendse své Skoly
{no bridging relation} jako zaméstnavatele. (=Deciding to make a request for adoption
of a child is not an easy decision for spouses and it may mean the end of the marriage.
relationship, if one of the partners cannot accept the situation.)
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9.1.4 The relation between coherension-relevant discourse opposites (type

CONTRAST)

The CONTRAST bridging relation is annotated between noun phrases standing in the relation

of discourse opposites.

This relation has only one direction and it concerns only the noun phrases for which it is

annotated, not the whole coreference chains.

There are no prototypical examples, the CONTRAST relations are figured out on the base of

the context.

The CONTRAST relation is not really a bridging relation in the restricted sense, it could be
rather labelled rhetorical or something like that. However, this kind of semantic dependence has
a similar influence on the text cohesion as bridging relations. In addition, it supplements the
similar kind of information in the topic-focus articulation annotation, where contrastive topic is
marked, and the currently annotated contrast on the discourse level (Mladova — Zikanova —

Hajicova 2008).
Examples:

a. Saldo bézného uctu platebni bilance podle odhadu dosdhlo vloni cca 600 mil. USD, tj.
témér 2 % HDP. b. I kdyZ letos a {bridging, type = CONTRAST from the comma ,,a“ to

,vloni“ in a.}_pristi rok je nutné pocitat se zpomalenim rtstu vyvozu a zrychlenim riistu
dovozu, prognézujeme, Ze saldo presto ziistane kladné ve vysi 300—600 mil. USD rocné
(1-1.6 % HDP). (=a. The balance of payments was estimated for about U.S. $ 600

million ... last year .... b. Although this and the next year there should be a slowdown in

export growth ... )

a. Dnes, po rozdéleni CSFR, je jasné, ze osud CR bude stdle vice spojeny s Némeckem a

pres néj s Evropskou unii a osud Slovenska {bridging, type = CONTRAST to ,,osud CR*
ina.} s Ruskem. (=a. Nowadays, dafter the split of Czechoslovakia, it is clear that the.

fortune of the Czech Republic will become more associated with Germany, further with

the European Union, while the fortune of Slovakia will be more associated with Russia.)
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9.1.4.1 A borderline case with the CONTRAST bridging relation

The most problematic bridging contrasts are relations between prepositional phrases, where
nested noun phrases may be annotated for textual coreference (e.g. pred vdlkou (=before the

war) — po vdlce (= after the war), v Praze (= in Prague) — kolem Prahy (= near Prague)).

Border with the ANAF bridging relation. See details in 9.1.5.1.

9.1.5 Non-cospecifying explicit anaphoric relation (type ANAF)

In the non-cospecifying explicit anaphoric relation where the anaphor is marked with a
demonstrative, bridging type ANAF is marked.

The bridging ANAF relation has one direction, it always refers back to the antecedent.

Prototypical examples look weak without context, e.g.

leden (= January) — ve stejném obdobi loriského roku (= at the same time of the last year),

duha (= rainbow) — toto slovo (= this word),

Rakousko prepadlo Madarsko (= Austria attacked Hungary) — v tu dobu (= at that time), etc.

Bridging relation ANAF is marked in the following cases:

1. Metalinguistic references, references to an antecedent expression, not to an extra-
linguistic object.

Examples:

"Duha?" Knéz priloZil prst k tomu slovu {bridging to “duha”, type ANAF, aby
nezapomnél, kde skoncil. (=“Rainbow?” The priest put the finger on this word, so that he

didn’t forget, where he stopped.)

a. Pavel Vondracek: Termin.PAT prevychova.ID zndm pouze z nacistického a
komunistického slovniku. b. Na prevychovu {bridging ANAF to ,termin“} se, pokud vim,
posilali ti, kteri meli podle téchto zriidnych rezimii nevhodny ptivod. (=a. Pavel

Vondracek: I know the term re-education only from the Nazi and Communist vocabulary.

b. As far as I know, those people were sent to re-education, who were considered to have

inappropriate origin by these monstrous regimes.)

2. Anaphoric reference to the time, when the antecedent situation takes place, and the

antecedent situation is expressed by a single sentence (else see 8.2.1).
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Examples:

a. Tak jako kazdy Mexican, i Santa Anna znal a obcas zZvykal mizu sapodilly zvanou

chicle, a tak se zrodil ndpad pokusit se z chicle udélat ndhrazku kaucuku. b. Prave v té

dobé {bridging, type = ANAF to the whole a.} prihrdla nahoda Santa Annovi do cesty

Thomase Adamse, fotografa a predevsim vyndlezce vseho druhu. (=a. As every Mexican,

Santa Anna also knew and occasionally a chewed chicle sap called Sapodilla, and thus.

the idea of trying to substitute for chicle to make rubber was born . b. At that time, Santa

Anna had a chance to go ...)

a. Rozbiti Varsavské smlouvy bylo jako odseknuti tdii od téla. b. Od té doby {bridging,

type = ANAF to ,rozbiti“ in a.} se toho mnoho neudélalo. (=The disintegration of the

Compact of Warsaw was .... From that time, there was not much that was done. )

3. Anaphoric reference to an object, which is similar to its antecedent in some
characteristics. Usually, complements like takovy (= such), podobny (= similar), stejny (= the

same) are used with the noun phrase in the anaphoric position.

a. Nic nenasvédCuje tomu, Ze by parlamentni budova méla slouZit jinym neZ

parlamentnim uceltum. b. Presto se takové ndzory {bridging, type = ANAF to ,,slouZit*

in a.} ozyvaji. (=a. There is no indication that the parliamentary building could serve for

other purposes than parliamentary. b. However, one can hear such opinions.)

9.1.5.1 A borderline case with the ANAF bridging relation

Border with the CONTRAST bridging relation. This borderline takes place first of all in
references to objects, which are similar to their antecedents in some characteristics. If the
anaphoric noun phrase is specified by alternators (e.g. jiny (= other)) , the CONTRAST type is
annotated. Else, the ANAF should be marked.

Examples:

. ndklady nutného a neodkladného lécCeni v zahranici... do vyse ndkladi spojnych

z

s takovym lécenim na tizemi CR {bridging, type = ANAF to ,léceni”}... (=... the costs of

necessary and urgent treatment abroad ... up to the amount of costs connected with such

treatment in the Czech Republic)

V Madarsku je pocet umrti v diisledku srdecnich a cévnich chorob vétsi neZ v kterékoliv

jiné priimyslové zemi, alkoholismus se stal lidovou chorobou a pocet sebevrazd se radi
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mezi nejvétsi v Evropé. (=In Hungary, the number of deaths due to cardiac and vascular

disease is more than any other industrialized country, alcoholism became a folk disease

and suicide rates are almost the largest in Europe. )

9.1.6 Further underspecified group REST

The REST bridging relation is annotated in case when expressions are connected by a
bridging relation which is not included in any of the groups above. This type is used for
capturing potential candidates for a new group of bridging relations. If needed, this relation can

be later relatively easily extracted from the annotated data.
Type REST includes the following groups of bridging relations:

1. The relation “location —resident” (by place names, e.g. Praha (=Prague) - Prazak (= lit.
resident of Prague)), but also by common nous (e.g. stdt (=state) — obyvatelé (= population)).

Cft.

a. Kwasniewski opakované zduraznil, Ze z cesty zdsadnich promén zemé nelze sejit:
pravice a levice se budou prit se stfedem o tempo zmén, ale o zdkladni vzorec reforem
neni sporu. b. Co vsak je vaziné, je nevelky zdjem verejnosti {bridging, type = REST to
»,Zeme“ in a.} oveéci verejné. (=a. Kwasniewski has repeatedly emphasized that one
cannot step aside from the way fundamental changes of the country ... . b. However, the

small public interest [lit. interest of the the public[ in public affairs is important. )

2. Relations between relatives (matka (= mother) — syn (=son), etc.) Cf.

a. Uzce navazuje na tradici podnikdni svého rodu, predevsim dédy. b. Od néj {coref_text
to ,,déda“} ziskal vnuk {bridging, type = REST to ,,#PersPron“} vytecné zdaklady, ac¢ sam
vystudoval Skolu zamérenou na dopravu. (=a. He ... follows the traditions of his family
business, especially of his Grandpa. b. He gave his grandson strong fundamentals,

although he graduated from a trdffic-orientated school.)

3. The relation “author — his work”, cf.

Krdsnd, ale nesignovand krajinka {no bridging relation} nezndmého malife {functor

AUTH} bude urcité hure prodejnd neZ slaby Slavicek. (=Beautiful, but unsigned
landscape by unknown painter will be definitely not so popular as weak works of
Slavicek.)
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4. The relation “event — argument” (poslech (=listening) — posluchac (=listener))

a. V CR byvaji prostitutky zadr¥ovdny zpravidla jenom kviili ovéfeni totoZnosti. b. Zdkon
o prostituci {bridging, type = REST to ,,prostitutky“} se u nds teprve pripravuje. (=a. In
Czech Republic, prostitutes are usually controlled just for verification of identity. b. The
law on prostitution is still being prepared.)

5. The relation “object — typical instrument”

a. Zacal jsem, reknéme, jako provazochodec. b. Lidé chodili po zemi, ja néjakych dvacet

centimetrt nad ni. c. Klidné jsem mohl seskocit a ddl délat ve stdtnim podniku, nic by se
nestalo. d. Ale zacal jsem lano {bridging, type = REST to ,provazochodec” in a.} zvedat

a seskocit uZ nebylo mozné. (=a. I started, let's say, as a tightrope walker. ... d. But I

started to lift a pole and it was not possible to jump off. )

The participation on the text cohesion is considered to be important, so in ambiguous cases,

those relations are annotated that are important for the text cohesion.

9.2 Limiting the number of bridging arrows

Given that the marking of bridging relations is very useful for information extraction,
question answering and other NLP tasks, we decided to annotate them in PDT. However, this is a
very complicated and time-consuming task, which up to now has not given high enough

evaluation results. To make our annotation cleaner, we use the following conventions:

1. If ambiguous, prefer coreference over bridging relation (see Preference of coreference

over bridging anaphora in 6)

2. Each node can only be an antecedent/anaphor for no more than one type of bridging

relations. If more bridging types are possible, one is chosen according to the following scale:
SUBSET - PART - FUNCT - ANAF - CONTRAST - REST.

Cf. the following example where of two possible relations (SUBSET by Poddni
intelektudlské (=the intellectual view)— tvdr (=face) and Poddni pragmaticky obchodni a

ekonomické (=the pragmatic trade and economic view)— tvdr (=face)) and CONTRAST in the
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pair of expressions Poddni intelektudlské (=the intellectual view) and Poddni pragmaticky
obchodni a ekonomické (=the pragmatic trade and economic view)) we choose the first

possibility.

a. Tento postoj ma vice tvari. b. Podani intelektudlské {bridging, type = SET_SUB, to

HLvar“ ina.} pochdzi z pochybovani o veskeré realité vietné sebe samého a usti
v postmodernisticky relativismus a neschopnost zaujmout pevny jednoznacny postoj. c.

Poddni pragmaticky obchodni a ekonomické {bridging, type = SET_SUB, to ,,tvai“ in a.}

jednostranné preferuje krdtkodobé, praktické potreby, tedy potfeby zamérené na
soucasnost a bezprostredni budoucnost. (=a. This approach has several faces. b. The.

intellectual view comes from ... c. The pragmatic trade and economic view prefers short-

term, practical needs, thus focusing on the present needs and immediate future.)

Number of relations of the same type is not limited. It is quite common, that several arrows of

types SUB_SET, PART_WHOLE begin in one node. Cf. the following example and Fig 13.

a. Novad striktni omezeni viddy SR proti Ceskym exportériim. b. Z témér ti'i desitek smluv

upravujicich vztahy mezi obéma subjekty celniho soustdti {bridging, type = SUB_SET, to

»,SR“, bridging, type = SUB_SET, to ,Cesky“} jsou okamZité vypovéditelné vSechny...
(=a. The new strict restrictions of Slovakia government against Czech exporters. b. Of

the nearly three dozen agreements governing the relations between the two entities of the

Customs unity, all of them should be immediately cancelled ... )
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omezeni.enunc byt.enun

DEN({\‘\V PiED\\
vlada striktni novy exportér desitka okamzity vypovéditelny kdo
A&ZP RSTR RSTR PiT DXI:H)\ TWHEN.basic PAT ACT

SR Cesky  smlouva tfi
APP RSTR MAT RSTR
upravujici témér
RSTR EXT.basic
vztah
PAT
subjekt #Rcp
ACT PAT

I\

oba soustati
RSTR APP

celni
RSTR

Fig. 13: Limiting the number of bridging arrows

3. Bridging relation is not marked if it can be extracted from the syntactical information

annotated in the tectogrammatical layer in PDT. This concerns the following cases:

a. If a node has a tectogrammatical functor APP, MAT, AUTH or PAT, the bridging
relation to its direct parent is NOT annotated as bridging relation.
Examples:
obyvatelka obce (= resident of a village) — possible REST, functor PAT
prezident Polska (= president of Poland) — possible FUNCT, functor PAT

dilo Wagnera (=Wagner's work) — possible REST, functor AUTH

Mistopredseda {no relation} snémovny {no relation} Jan Kasal uvedl pro LN, Ze
s nesndzemi prijimd skutecnost, kdyZ nékdo béhem rozehrané partie méni pravidla hry.

(=The vice-president of the Upper Chamber Jan Kasal said LN that ...)
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Kasal
ACT

\

Jan mistopfedseda #Dash.enunc
RSTR RSTR CONJ

\ \

snémovna KDU CSL
APP PAR PAR

Fig. 14: Limiting the number of bridging arrows

This rule also holds for coordinative constructions and appositions, i.e. there would be no
bridging relation of type FUNCT between prezident (= president) and akciovd spolecnost AC
Sparta Praha — fotbal (=The stock AC Sparta Prague - football) which are used in the context of
the following sentence, because the dependent nodes of the comma have tectogrammatical

functor APP. See also Fig. 15.

Pokusili jsme se telefonicky kontaktovat prezidenta AC Sparta Praha — fotbal, a. s., Petra

Macha, ale jeho vyjadreni, zda vyhovi asociaci, jsme neziskali. (=We tried to phone the

president of AC Sparta Praha - Football, Inc., Peter Mach, but ...)
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K\

Mach

p@\

Petr  prezident

RSTR RSTP\
0
#Comma
APPS
AC spole¢nost
APP APP
sparta akciovy

RiT\ RSTR

Praha fotbal
RSTR RSTR

Fig. 15: Limiting the number of bridging
arrows

b. Bridging relation of the type PART is NOT annotated if nodes are directly dependent
one on the other, and dependent nodes have the tectogrammatical functor ACMP. Cf. kaplicka —
daty narozeni, viady a smrti (=chapel - dates of birth, death and the governing) in the following

sentence:

Na brehu Starnberského jezera u mista utonuti byla postavena kaplicka s kralovymi daty
{no bridging relation} narozeni, viddy a smrti, s kriZem {no bridging relation} a
mramorovou pamétni deskou {no bridging relation}. (=On the shore of the lake, ... there

was built a chapel with the dates dates of birth, death and the governing of the king...)

C. Bridging relation, type CONTRAST is NOT annotated if coherension-relevant
discourse opposites are direct or indirect descendants of tectogrammatical nodes with functors
ADVS (adversative) or CONFR (confrontation). The meaning of contrast is already marked by

these functors.

Examples:
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Docasny podnikateltiv zisk bude anulovdn, ale.ADVS trvaly zisk {no bridging relation}
Z jeho inovace ziistane zachovdn spolecnosti ve formé nizSich cen nebo technicky
dokonalejsich vyrobkil. (=Temporary podnikatelilv profit will be annulled, but. ADVS the
permanent profit ... will be retained in the form of lower prices or technically

sophisticated products. )

Letos by vystavba technického zarizeni v sedmi lokalitdch stdla 120 milionii korun,
ale.ADVS miiZeme uvolnit jen 80 milionti {no bridging relation}.(=This year, the
construction of technical facilities in seven locations costed 120 million crowns,

but. ADVS we can release only 80 million.)

10 Problematic cases

10.1 Prepositional phrases

Not surprisingly, in Prague does not mean the same as near Prague. However, in
tectogrammatical structure, prepositions are hidden in sub-functors and can be taken into account
if annotating on tectogrammatical trees only by looking at these subfunctors. Although the
semantic distinction between preposition phrases with the same head and different preposition is

very important, we decided to ignore it in the annotation. So the following convention holds:

If two noun phrases are coreferential, we mark coreferential relation between them also in

case when they are parts of prepositional phrases which are not coreferential.

Example:

a. Zatim se posunuje stdle vice za Prahu, ¢imZ ztrdci na své Ucelnosti z hlediska

dopravnich spojeni do jednotlivych Cdsti mésta {coref_text, type = SPEC to ,,Praha“}. b.

Na druhé strané by tu {coref_text, type = SPEC to ,mésto“ in a.} asi mohlo byt vic
pozemkil vhodnych k podnikdni. c. Po ddlnici bychom se méli svézt z Prahy {coref_text,
type = SPEC to ,,tu“ inb.} aZ do Ceskych Bud&jovic, v roce 1997 pravdépodobné
projedou prvni vozidla po ddlnici Praha — Plzeri, dokoncena by méla byt i ddlnice D8

z Prahy do Usti nad Labem. (=a. So far, people begin to move away from Prague, ...
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various parts of the city . b. On the other hand, there could be more lands suitable for

business there. c. Highways could take us from Prague up to Ceské Budejovice ... .)

10.2 Specific syntactic construction of the type “faktory (= factors) - jeden

z faktori (= one of the factors)”

From the point of view of coreference annotation, the construction “X — one of X” is atypical.
In a tectogrammatical tree, an expression X in one of the X has the DIR1 functor, so the
coreference annotation inside the sentence cannot be omitted, as it is done for similar cases in

9.2. For this reason, the decision of annotating such constructions is the following:

1. NPs with the governing node X are linked by SPEC or GEN coreference according to

their reference type.

2. The word one is linked to the second X be the means of the bridging relation, type
SET_SUB, as shown on Fig. 16.

?
X jeden
ACT ACT
X
DIR1
SPEC

Fig. 16: "factors" - "one of the
factors"

10.3 Specific syntactic constructions of the type “zameéstnanci (=
employees) - kazdy ze zaméstnancti (= lit. each of the employees meaning all of

the employeers)”

The construction “X — each of X” seem similar to that in section 10.2, but it has different
referential value. Here, each of is coreferential with X and it is in the position of a syntactic
noun. For this reason, this construction is annotated as a whole, similarly as for the cases where
quantifier is in the position of a semantic adjective. Coreference is marked with the dependent

node X.
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Example:

a. Portmonky méla v referdtu rodina Dunkovych. b. VSichni to védéli a vsichni na né byli
kratci, protoze Dunku bylo moc a kazdy z nich mel svd lidskd a obcanskd prdva. c.
Z padleni ukradenych penéZenek se kolem jejich chalupy linul penetrantni ¢moud. (=a.
The Dunk family had the case of wallets. b. Everyone knew that and did not say a lot,
because there was a lot of Dunks there and each of them had his human and civil rights.)

Q

a.enunc linout_se.enunc
CONJ PRE

paleni chalupa ¢moud

védét /byt, 1
LOC.around ACT

kdokdo ten kdo kratky a #PersPron penéZenka #PersPron penetrantni
ACT EFF ACT PAT CONJ ACT PAT APP RSTR
GEN_(JP) GEN_(JP) SPEC x SPEC_(PDT_2.0)
#PersPron Dunka/ byt mit ukradeny
PAT \ / CAUS [CAUS RSTR
SPEC_(PDT_2.0)
Dunka nfoc tt:ry?k pravo
ACT AT JACT CPHR
SPEC_(JP) \
o
#PersPron #Gen #PersPron/ a
DIR1.basic PAT ACT CONJ

SPEC_(PDT_}.0) / k

lidsky obc¢ansky
RSTR RSTR

Fig. 17: Specific syntactic construction of the type “zaméstnanci (= employees) - kazdy ze
zaméstnancti (= lit. all of the employees)”

11 Annotation in TrEd

11.1 The Tree Editor TrEd

The primary format of PDT 2.0 is called PML. It is an abstract XML-based format designed
for annotation of treebanks. For editing and processing data in PML format, a fully customizable

tree editor TrEd has been implemented (Pajas & Stépanek 2008).
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TrEd can be easily customized to a desired purpose by extensions that are included into the
system as modules. In this section, we describe some features of an extension that has been

implemented for our purposes.

The data scheme used in PDT 2.0 has been enriched to support the annotation of the extended
textual coreference (which has — unlike the originally annotated textual coreference — a type) and
the bridging anaphora (which has not been annotated before and also has a type). Technically,
various kinds of non-dependency relations between nodes in PDT 2.0 use dedicated referring

attributes that contain unique identifiers of the nodes they refer to.

11.2 The Annotation Tool

We employ two ways of helping the annotators in their tedious task. First, we pre-annotate the
data with highly probable coreference relations. The annotators check these links and can
remove them if they are wrong. This approach has proved to be faster than letting the annotators
annotate the data from scratch. Second, we have implemented several supporting features into

the annotation tool (the TrEd extension) that help during the annotation process.

11.2.1 The pre-annotation

We use a list of pairs of words that with a high probability form a coreferential pair in texts.
Most of the pairs in the list consist of a noun and a derived adjective, which are different in
Czech, e.g. Praha (= Prague) — prazsky (=lit. Prague), like in the sentence: He arrived in
Prague and found the Prague atmosphere quite casual). The rest of the list is formed by pairs
consisting of an abbreviation and its one-word expansion, e.g. CR — Cesko (similarly in English:
USA — States). The whole list consists of more than 6 thousand pairs obtained automatically from

the morphological synthesizer for Czech, manually checked and slightly extended.

This pre-annotation concerns only the cases of textual coreference. Bridging relations are not

pre-annotated.

11.2.2 The Annotation

Several features have been implemented in the annotation tool to help with the annotation

during the annotation process.
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11.2.2.1 Manual pre-annotation

If annotators find a word in the text that appears many times in the document and its
occurrences seem to co-refer, they can create a coreferential chain out of these words by a single

key-stroke. All nodes that have the same t_lemma become a part of the chain.

11.2.2.2 Finding the nearest antecedent

The annotation instructions require that the nearest antecedent is always selected for the
coreferential link. The tool automatically re-directs a newly created coreferential arrow to the
nearest one (in the already existing coreferential chain) if the annotator selects a farther
antecedent by mistake. However, the rule of the nearest antecedent can be broken in less clear
situations. For example, if there are three coreferential words in the text, A, B and C (ordered
from left to right), and the annotator connects A and C (overlooking B), and later realizes that B
is also coreferential with A and creates the arrow from A to B, the tool re-connects the C - A
arrow to C - B. Thus, the coreferential chain C—-B - A is correctly created. Cf. the following

Fig. 18 (krok 1 = step 1, krok 2 = step 2):

. T T T

A B c A B C
RSTR DENOM DIR1
SPEC SPEC SPEC
krok 1 krok 2

Fig. 18: Finding the nearest antecedent

11.2.2.3 Preserving the coreferential chain

If the annotator removes an arrow and a coreferential chain is thus interrupted, the tool asks

the annotator whether it should re-connect the chain, as shown at the Fig. 19:
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Fig. 19: Preserving the coreferential chain

11.2.2.4 Text highlighting

The annotation of extended textual coreference and bridging relations is performed on the
tectogrammatical layer of PDT. However, the annotators prefer to work on the surface form of
the text, using the tectogrammatical trees only as a supporting depiction of the relations. After
selecting a word in the sentences (by clicking on it), the tool determines to which node in the
tectogrammatical trees the word belongs. Then, the projection back to the surface is performed
and all words on the surface that belong to the selected node are highlighted. Only one word of
the highlighted words is a lexical counterpart of the tectogrammatical node (which is usually the
word the annotator clicked on — only in cases such as if the annotator clicks on a preposition or
other auxiliary word, the lexical counterpart of the corresponding tectogrammatical node differs
from the word clicked on). Using this information, also all words in the sentences that have the
same t_lemma (again, we use only the lexical counterparts) as the selected word, are underlined.
Words that are connected with the selected word via a coreferential chain are highlighted in such
colors that indicate whether the last connecting relation in the coreferential chain was textual or
grammatical. Moreover, all words that are connected via a bridging anaphora with any word of

this coreferential chain, are highlighted in a specific color. Cf. Fig. 20:
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Fig. 20: Text highlighting

11.2.2.5 Bridging long coreferential chains

When two coreferential chains are also in a bridging relation, the bridging relation is marked
only once, by the first appearance of the second coreferential chain. This principle is controlled
automatically, as a post-annotation correction. Bridging relations ANAF and CONTRAST are

excluded from this principle.

Schematically, for the nodes AlZir (=Algeria), AlZirsky (=Algerian) — AlZifan (=resident of
Algeria), this rule is exemplified on Fig. 21:

alzirsky Alzir Alzirsko Alzifan Alzirsko Alzitan alzirsky Alzitan Alzifan
RSTR DENOM DIR1 ACT LoC REG RSTR PAT MAT
SPEC SPEC REST SPEC GEN SPEC GEN GEN

Fig. 21: Bridging long coreferential chains

11.2.3 Comparing different annotations

The tool provides a support for visual comparison of different annotations of the same data,

e.g. annotations from different annotators in the inter-coder agreement measurement.
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