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Abstract
This paper aims at a cross-lingual analysis
of coreference to abstract entities in Czech
and German, two languages that are typologically not very close, since they belong to two
different language groups – Slavic and Germanic. We will specifically focus on coreference chains to abstract entities, i.e. verbal
phrases, clauses, sentences or even longer text
passages. To our knowledge, this type of relation is underinvestigated in the current stateof-the-art literature.
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Introduction

The main aim of this study is to enhance knowledge
on abstract coreference in a multilingual perspective. One of the examples of abstract coreference
in German is given in (1). Here, the anaphoric pronoun dies [this] referes to the whole preceding sentence and not to nominal phrases (NPs) or pronouns,
which are analysed in most studies on coreference.
(1)

Gleichzeitig brauchen wir mindestens eine
Verdoppelung des Wohlstands.
Wenn wir
die Armutsgegenden der Erde anschauen,
weiß jeder sofort, dass dies das Mindeste an moralischer Herausforderung ist.
[At the same time, we need to double the current
level of prosperity. One look at the poor regions
throughout the world is enough to make anyone realize that this is the most urgent moral
challenge we face].

Although there exists a number of analyses of such
cases (see Section 2), the majority of studies are
monolingual or they do not include Germanic and
Slavic languages. Information on differences between Czech and German in terms of abstract coreference will be beneficial to contrastive linguistics,
translation studies and multilingual natural language
processing.
The paper is organised as follows: related work
and the definition of the phenomena under analysis
are presented in Section 2, data and research questions are detailed in Section 3, followed by the analysis in Section 4. The discussion of the outcome and
future work are provided in Section 5.
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Related Work

There are a number of works on coreference relations other than identity, i.e. concerning references to abstract entities or extended reference.
Most of them concentrate on the analysis of abstract
anaphora. For instance, Botley (2006) distinguishes
three main types of abstract anaphora: “label”
anaphora, which encapsulates stretches of text (following Francis (1994)); “situation” anaphora and
“text deixis”. Following Fraurud (1992), “situation”
anaphora is classified into eventuality and factuality.
Hedberg et al. (2007), Navarretta & Olsen (2008),
and Dipper & Zinsmeister (2009) present a similar distinction concerning “situation” anaphora subtypes. Dipper & Zinsmeister (2009) provide a survey of corpus-based studies on this topic, structur-

ing them according to the form of anaphoric expressions (demonstratives, personal pronouns, etc.)
and antecedents (verbal phrases, clauses, arbitary sequences or larger sequences). Most of these studies take into account only some particular forms of
anaphors and antecedents, e.g. Hedberg et al. (2007)
and Müller (2008) concentrate exclusively on it, this
and that. The analyses of Müller (2008), Kučová
& Hajičová (2004) and Pradhan et al. (2007) are
limited to coreference to verbal phrases. Viera et
al. (2005), Hedberg et al. (2007) and Poesio & Artstein (2008) concentrate on arbitary sequences. Byron (2003), Poesio & Artstein (2008) as well as
Navarretta & Olsen (2008) include clauses into their
analysis. The only work known to us that provides
a description of coreference to various forms of abstract antecedents is (Taulé et al., 2008).
Dipper & Zinsmeister (2009) also describe the
languages involved in the studies on abstract coreference. It is obvious that English predominates over
other languages. Multilingual approaches are presented in (Vieira et al., 2005), (Navarretta and Olsen,
2008) and (Taulé et al., 2008) only and do not involve the language pair analysed in the present paper.
We analyse properties of abstract anaphora and
antecedents from a multilingual perspective comparing Czech and German. Coreference to abstract
entities such as events, states, situations, facts and
propositions are referred to as abstract coreference.
These include coreference to (i) verbal phrases as
in example (2-a), where these purposes refers to answering of these questions, (ii) finite clauses and
sentences as in example (1) above, in which the German demonstrative pronoun dies [this] refers to the
whole preceding sentence, and (iii) larger text passages and discontinuous strings as in example (2-b).
Here, the modified NP these goals refers to the three
preceding sentences.
(2)

a.

b.

Polling
is
essential
for
answering both of these questions.
...the
technique most frequently employed for
these purposes is the “cross-sectional”
survey.
Germany is seeking to achieve a 40%
reduction of greenhouse gases in Germany
by 2020, assuming the EU commits to a

reduction of 30%. The German renewable
energy act sets a new target of 20% electricity
from renewables by 2020. Germany’s
Sustainable Strategy intends to halve overall
energy consumption by 2050. The scale of
effort needed to meet these goals demonstrates the degree of commitment of both
our nations.

Anaphoric expressions referring to abstract entities
in our approach include mostly pronouns, nouns,
nominal groups and pronominal adverbs.
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Data and Research Questions

For our analysis, several texts of written discourse
(essays) with comparable topics on economic, political and social issues have been selected.
For the German data, 8 texts were excerpted from
the corpus CroCo (Hansen-Schirra et al., 2012),
comprising 12243 tokens and 645 sentences in total. The corpus is annotated on several levels,
which include morphological, syntactic, structural
and textual information. The information on the latter was annotated with the help of semi-automatic
procedures described by Lapshinova-Koltunski &
Kunz (2014). Textual information is represented in
the form of cohesive devices, such as coreference,
connectives, substitution, ellipsis and lexical cohesion. The annotated structures contain information
about morpho-syntactic features of devices (including antecedents) and allow yielding information on
the chain features, i.e. number of elements in chains,
distance between chain elements, etc. Annotation
of textual coreference contains not only relations of
identity between entities but also abstract and situation anaphora. Therefore, we may have coreference
to nominal phrases (NPs) along with coreference to
clauses, clause complexes or sentences as the one
illustrated in example (1) above.
The Czech texts were taken from the Prague
Dependency Treebank (PDT 3.0, (Bejček et al.,
2013)). They are annotated with morphological, analytical and tectogrammatical information, whereas
each sentence is represented as a dependency tree
structure. The tectogrammatical layer of PDT 3.0
also contains annotation of information structure
attributes, textual coreference of different types,
bridging relations and PDTB-style discourse rela-

tions (discourse connectives, the discourse units
linked by them, and semantic relations between
these units), see (Poláková et al., 2013) for details.
Since texts are shorter in the Czech data than in the
German data, 15 texts were excerpted to arrive at a
similar number of tokens and sentences (11399 and
628 respectively).
Although these two data sets were annotated
within two different frameworks, the data on the abstract entities are comparable, since they contain information on the structural types of antecedents (if
they are clauses, sentences or longer segments), as
well as the structural and functional types of referring devices, i.e. demonstratives or other linguistic
means. The comparability of the data was proved
and discussed in Lapshinova et al. (2015).
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Analyses

The total number of abstract coreference, i.e. the
cases where anaphoric devices point on antecedents
other than nominal groups or pronouns, is similar in
the analysed Czech and German texts: 63 and 68
respectively. However, the scopus of the segments
they refer to demonstrates variation, as seen from
Table 1.
In the German data, the most occurring cases of
abstract anaphors (ca. 66%) refer to segments of
one sentence, whereas in the Czech texts, there are
more cases of coreferences with longer segments
(ca. 48%). On the one hand, these difference may
have a technical origin. By marking references to
longer segments in the data for Czech, annotators
did not have to mark the antecedent, which could
result in a greater number of abstract anaphors in
Czech in general. On the other hand, this could also
mean that the authors of texts in Czech summarise
larger textual passages more often than those of the
German texts.
For the structural types of antecedents, we observe a general tendency of demonstratives to refer to abstract entities in both languages. 72% of
all demonstrative heads in our German data refer to
abstract entities, whereas 39% do so in the Czech
data. They are compensated by modified nominal
phrases (with a demonstrative modifier) whose proportion estimates ca. 37% out of all modified NPs in
the Czech texts.

Now, we will have a look at various types of
anaphoric means that are used in both languages to
refer to non-nominal antecedents, see Table 2.
In Czech, most of the explicitly expressed references to clauses (except for one) are realized by a
demonstrative pronoun ten [it/this]. This is quite
expectable, because these are mostly references to
clauses within the same sentence, so the antecedent
is close to anaphor and should be neither repeated
nor emphasized by other demonstratives, cf. example (3), where ten [it/this] refers to the immediately preceding antecedent proč jejich počet naopak
ve statistikách nezdůrazňovat [why not to emphasize
their number in statistics]. The remaining sentence
is the case of nominalisation (pokles [decline]) in
example (4), used without a demonstrative pronoun,
also because the antecedent clause immediately precedes the anaphoric noun.
(3)

Cizinci podstatně přispěli k německému
hospodářskému
a
kulturnı́mu
vývoji,
proč jejich počet naopak ve statistikách
nezdůrazňovat a tı́m veřejně uznat jejich zásluhy o německou hospodářskou a
politickou demokracii?
[Foreigners have
contributed significantly to the German
economic and cultural development, so
why not to emphasize their number in statistics,
and to acknowledge their merit of the German
economic and political democracy by this?

(4)

Dnes se tento počet snı́žil na asi půl milionu,
jenže důvodem poklesu je předevšı́m
skutečnost, že ten, kdo nenı́ zaměstnán
déle než rok, již podporu nedostane. [Today,
that number dropped to about half a million, but
the reason for the decline is the fact that anyone
who is not employed for more than a year, gets
no support anymore.]

In some cases (ca. 16%), reference to abstract entities in Czech is expressed by a non-modified NP.
In coreference chains in German, these are mostly
named entities which never refer to abstract entities.
German shows a clear preference for demonstrative heads (like dies in example (1) in Section 1
above) to refer to abstract entities (ca. 65%). Another device within this category is a pronominal
adverb, e.g. dazu, dabei which represents a com-

to clauses
to sentences
to bigger segments
total

German
abs.
in %
5
7.35
45
66.18
18
26.47
68 100.00

Czech
abs.
in %
13
20.63
20
31.75
30
47.62
63 100.00

Table 1: Number of anaphors referring to the antecedents other than NP and pronoun and their subtypes

demonstrative head (dies, dazu/ ten [this])
demonstrative modifier + NP (diese Frage/ tato otzka [this question])
bare NP
temporal/local (hier, da, nun/ tam, tady [here, there, now])
personal pronoun (er, sie [he she], etc.)/ zero anahora
comparative
total

German
abs.
in %
44
64.71
16
23.53
0
0.00
3
4.41
3
4.41
2
2.94
68 100.00

Czech
abs.
in %
28
44.44
17
26.98
10
15.87
4
6.35
2
3.17
2
3.17
63 100.00

Table 2: Distribution of anaphora types referring to abstract entities in German and Czech

position of a preposition and the definite article, and
is very common in German. Most of them in our
data (over 55%) refer to sentences or even larger segments, although NPs can also be their antecedents,
see example (5).
(5)

Diese “Euro-Münzhaushaltsmischung”
kostet 20 DM. Dafür bekommt man 20
Münzen zwischen 1 Cent und 2 Euro.
[This household set of euro coins
will
cost
20 marks. For this, you get 20 coins between 1
cent and 2 euros in value].

Anaphoric expressions in the form of nominal
phrases modified by a demonstrative pronoun or a
definite article, mostly contain a general noun, e.g.
Weise [way] in example (6).
(6)

Die neue deutsche Truppe wurde vollständig in
die militärischen Strukturen der Nato integriert.
Auf diese Weise konnte das Ziel erreicht werden.
[The new German units were fully integrated into
NATO military structures. In this way it was
possible to achieve the goal of...]

This structure can refer both to longer segments as
in example (6), and to clauses as in example (7),
where we have an infinitive clause as an antecedent
of dieses Feld [this area].
(7)

Es ist eine der wichtigsten Aufgaben des

Staates, die Erhaltung des freien Wettbewerbs
sicherzustellen.
Versagt der Staat auf
diesem Felde,
dann ist es bald um
die
soziale
Marktwirtschaft
geschehen.
[Protecting free competition is one of the
state’ s most important tasks. If the state fails in
this area, the social market economy will soon
be lost].

In all cases observed in our data, devices referring to
abstract entities occur immediately in the following
segment (either a clause or a sentence). No cases of
longer distances were discovered in the data at hand.
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Discussion and future work

In this paper, we present preliminary results of
cross-lingual analysis of variation in abstract coreference. We analysed a small portion of texts in two
languages that are not very close typologically using data sets annotated within two different frameworks. Our findings show that the differences of typological character (absence of definiteness or prodrops) have also influence on the preferences for certain functional or structural types expressing coreference. We believe that the knowledge on the difference observed here is important for various areas of
linguistics, including contrastive studies, translatology and multilingual NLP, especially machine translation. For instance, when translating from Czech

into German, demonstrative heads should be used
for summarisation of sentences or longer text segments instead of full nominal phrases. It would
be interesting to have a look at translations from
Czech to German (e.g. using a discriminative translation model of it designed in Novak et al. (2013))
to see if we would also see changes in the preferences for abstract anaphora in translated German,
as it was shown by Zinsmeister et al. (2012) for
the translations from English into German. The authors show that although demonstrative heads are
more common for the originally authored texts in
German, translated German reveals a higher number of personal heads expressed with es, the direct
translation of the English it which is used in English for coreference to abstract entities. Both translation scholars and machine translation developers
should be aware of such differences to avoid production of texts which sound less natural for the target
language.
In our future work, we will also consider if the observed phenomena are genre- or domain-dependent.
Coreference to abstract entities seems to be specific for the data at hand: abstract anaphora refer to
the most central concepts in the analysed discourse.
However, we need to have a look at further genres
and domains, as well as at larger number of texts,
for the evidence for this assumption.
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Costanza Navarretta and Sussi Olsen. 2008. Annotating
abstract pronominal anaphora in the DAD project. In
Proceedings of LREC-08.
Michal Novák, Anna Nedoluzhko, and Zdeněk
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Lucie Poláková, Jiřı́ Mı́rovský, Anna Nedoluzhko,
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