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Abstract

In this paper, we analyse coreference annota-
tion of the German language, focussing on the
phenomenon of simplification, that is, the ten-
dency to use words and constructions that are
assumed to be easier perceived, understood, or
produced. Simplification is one of the tools
used by language users in order to optimise
communication effectively. We are interested
in how simplification is reflected in coreference
in two different language products exposed to
the phenomena of simplification: simultane-
ous interpreting and Easy German. For this,
we automatically annotate simplified texts with
coreference. We then evaluate the outputs of
automatic annotation. In addition, we also look
into quantitative distributions of some corefer-
ence features. Our findings show that although
the language products under analysis diverge
in terms of simplification driving factors, they
share some specific coreference features. We
also show that this specificity may cause an-
notation errors in simplified language, e.g. in
non-nominal or split antecedents.

1 Introduction

This paper focuses on coreference phenomena in
different variants of simplified German. Simplifica-
tion is one of the means used by language users in
order to optimise communication effectively. Con-
centrating on linguistic means, we understand sim-
plification as the tendency to use words and con-
structions that are assumed to be ‘easier’.1 In par-
ticular, we analyse Easy German (e.g. Maaß et al.,
2021) and simultaneous interpreting (e.g. He et al.,
2016). Although both language products are known
to be simplified, the driving forces of the optimi-
sation process differ: Easy German (hereafter EG)
is simplified to be better perceived and understood
by the target audience, i.e. the receiver side. At the

1Non-linguistic means of simplification are, for example,
layout and formatting for written communication, gestures
and body languages for spoken communication.

same time, simultaneous interpreting (hereafter SI)
is simplified due to the production constraints on
the producer side, i.e. the interpreter who optimises
the output to reduce their own cognitive load.

Following a linguistic approach, coreference de-
scribes the reference of two or more expressions
(i.e., mentions) to one and the same entity in the
extralinguistic context, also called discourse entity
in contrast to extralinguistic entities (e.g., Jurafsky
and Martin, 2025, chap. 23).2 Accordingly, the
goal of coreference resolution is to identify corefer-
ent mentions and explicitely link them, so that they
can be interpreted as equivalent irrespective of their
surface forms, thereby forming an equivalence set.
In example (1), four mentions are underlined that
all refer to the same discourse entity, a plural entity
that consists of two events taking place in the city
of Hamburg. In addition to marking the mention
spans, the syntactic heads are printed in bold face,
which are relevant for further analyses.

(1) Two major events are taking place in Ham-
burg this weekend. These are a music fes-
tival and a sporting event. Both are taking
place in St. Pauli. A lot of people are com-
ing to these two events.3

Annotating the mentions in example (1) results in
the equivalence set (2).

(2) {Two major events, These, Both, these two
events}

We are interested in how coreference is expressed

2We emphasise the conceptual discourse space as reference
point, to distinguish coreference resolution from the related
task of entity linking. The latter task goes beyond textual-
conceptual resolution by mapping mentions of named entities
to real world entities encoded in knowledge bases such as
Wikidata (https://www.wikidata.org/).

3The example is fictitious, created by ‘normalizing’ the
Easy German example (4) with DeepLwrite (https://www.
deepl.com/de/write) and translating it into English with
DeepL (https://www.deepl.com/).

https://www.wikidata.org/
https://www.deepl.com/de/write
https://www.deepl.com/de/write
https://www.deepl.com/
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in the introduced simplified variants of German and
aim to detect coreference features specific to these
variants. For this, we annotate simplified (and Stan-
dard) texts with coreference using an automatic
tool and evaluate a small output sample of the sim-
plified texts manually. In this paper, we address the
following research questions (RQs):

RQ1 What challenges occur in automatic and man-
ual annotation of coreference in simplified
German?

RQ2 How are the annotation divergences linked to
the linguistic specificities of simplified Ger-
man?

RQ3 Which coreference phenomena are specific for
the evaluated variants of simplified German?

We report on the problems of both automatic and
manual annotation, employing a state-of-the-art
coreference resolver and manual correction of sam-
ple annotations. In a qualitative error analysis of
a small sample set, we explore to what extent an-
notation divergences can be explained by features
of simplified German. Finally, we present quanti-
tative distributions of coreference features in two
corpora of simplified German, which are prelimi-
nary because they are biased by the challenges of
automatic annotation that we detected in the state-
of-the-art coreference resolver and analysed in the
qualitative study.

We believe that our findings are helpful for de-
veloping better annotation tools for simplified lan-
guages, and also for deriving linguistic hypotheses
about the expression of mentions and coreference
relations in different variants of simplified German.

2 Background

2.1 Notion of coreference

Coreference is an important component of dis-
course coherence and contributes to comprehen-
sibility and readability of texts. As introduced in
Section 1, coreference is achieved by linguistic
means that represent the same discourse entity in a
text. These mentions can be realised by a variety
of linguistic devices such as proper names or typ-
ically definite noun phrases (the event), pronouns
(it) and adverbs (there) if they pick up an already
introduced entity, or indefinite noun phrases, verb
phrases or even sentences if they introduce a new
entity. There are also language-specific means,

such as pronominal adverbs (dabei ‘at it’) in Ger-
man.4 For comprehensive descriptions of differ-
ent mention types see, e.g., Hirst (1981); Mitkov
(2002); Ng (2010); Poesio et al. (2016); Kolhatkar
et al. (2018).

2.2 Coreference and Cognition

At least for humans, it is assumed that the sur-
face form of a mention serves as processing signal
for the reader to facilitate identification of refer-
ents (e.g. Ariel, 2019; Kunz, 2010; Gundel et al.,
1993). For example in English and German, defi-
nite noun phrases typically signal that the referent
has already been introduced into the discourse or
is inferrable from the linguistic or extra-linguistic
context. Some forms, such as pronouns, can only
refer to highly accessible referents which are very
prominent in the current discourse. In addition,
there are cues for discourse newness such as in-
definite noun phrases. In terms of an accessibility
hierarchy these referents are least accessible. In
interaction with mention form, syntactic function,
such as subject, object and nominal modifier is as-
sumed to influence the probability of a mention
being taken up again as an antecedent or being
part of a coreference chain in general, cf., e.g.,
Centering Theory for English (Grosz et al., 1995).
For German, this effect is less pronounced: Strube
and Hahn (1999) found stronger influence of the
mentions’ information status, i.e. their familiarity,
than their syntactic function. However, also in Ger-
man subjects are highly prominent and preferred
as coreferential antecedents at least for personal
pronoun mentions (Portele and Bader, 2016).

2.3 Coreference resolution

The task of automatic coreference resolution con-
sists of two subtasks, which are often done holis-
tically in recent end-to-end approaches (Jurafsky
and Martin, 2025, chap. 23): first mention detec-
tion and, second, coreference linking. In the step
of mention detection, all referring candidate strings
are marked. In the step of coreference linking, all
mentions that refer to the same entity are grouped
together.

There are various metrics for coreference resolu-
tion evaluation. The official score of the CoNLL-
2011/2012 shared tasks on coreference resolution,

4Coreference can also be implicit in languages that do
not require to express verbal arguments in the text, which is
modeled as ‘zero anaphora’. This phenomenon goes beyond
the scope of our paper.
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which was intended to provide a standardised eval-
uation metric, is the arithmetic mean of three other
scores: MUC, B³ and CEAFe (Pradhan et al., 2014,
30). However, as discussed in Moosavi and Strube
(2016), each of these metrics has their shortcom-
ings: While MUC is the least discriminative one,
B³, CEAF (as well as BLANC) show a mention
identification effect, meaning that the score im-
proves notably if a mention is identified and the
detection of coreference links has a much smaller
impact on the scores. To overcome this bias in
favour of mention detection, Moosavi and Strube
(2016) propose LEA, a link-based entity-aware met-
ric.

2.4 Annotated resources

There exist a number of corpora for German anno-
tated with coreference chains. However, none of
them contains simultaneous interpreting, and only
the small LeiKo corpus (Jablotschkin and Zins-
meister, 2020, 2024) contains Easy German with
an annotation layer for coreference. For the for-
mer, resources containing spoken language pro-
duction could be of relevance. For instance, Par-
CorFull (Lapshinova-Koltunski et al., 2018) and
ParCorFull2.0 (Lapshinova-Koltunski et al., 2022)
contain transcripts of TED talks annotated with
coreference chains. The German texts in this cor-
pus represent written translations of the English
transcripts. The corpus GECCo (Kunz et al., 2021)
contains coreference annotation of spoken parts
as well, e.g. academic speeches, transcribed inter-
views, transcripts of TV talkshows in English and
German. They are all original spoken text produc-
tion and there is interpreting available. Studies
show that interpreting possesses a number of lin-
guistic characteristics that set it apart as a unique
language product, different from other types of
spoken production (see e.g. Lapshinova-Koltunski
et al., 2021). German translations annotated with
coreference are also contained in the corpus de-
scribed in Grishina and Stede (2015). However,
no simplified texts are included. Further corpora
with coreference annotation of written Standard
German include the richly annotated Potsdam Com-
mentary Corpus (PCC, Stede and Neumann, 2014;
Bourgonje and Stede, 2020) containing newspa-
per commentaries and the TüBa-DZ treebank (Hin-
richs et al., 2004; Naumann, 2006) based on diverse
newspaper articles from die tageszeitung.

2.5 Variation in coreference features

As already introduced above, coreference chains
contain linked mentions of the same entities
throughout a text. These mentions are realised
by nominal phrases, pronouns and other linguis-
tic means. Previous studies show that various text
types—genres or registers—may have preferences
for certain types of linguistic devices (Lapshinova-
Koltunski and Kunz, 2020). Knowledge on these
preferences is important, as they may impact per-
formance of coreference resolution systems.

There are studies showing that register and
mode have an impact on anaphora prediction mod-
els (Zeldes, 2018). Hence, knowledge of genre-
or mode-dependent differences in coreference phe-
nomena is useful for coreference resolution that
requires domain adaptation (Poesio et al., 2024;
Roesiger and Teufel, 2014; Uryupina and Poesio,
2012; Yang et al., 2012; Apostolova et al., 2012).

Dealing with specific types of texts, we expect
to identify specific coreference features typical for
either Easy German or simultaneous interpreting.
Additionally, we expect to find coreference features
that are common in both of these language products
as they are both prone to linguistic simplification.

2.6 Coreference in simplified German

There is only very limited work on coreference in
simplified language. Wilkens and Todirascu (2020)
and Wilkens et al. (2020) analyse coreference in
simplified French texts. They report a rich set
of corpus statistics on a small parallel corpus of
French narrative texts simplified for dyslexic chil-
dren. An important finding is that the simplified
texts have more coreference chains with lexical
noun phrases than with pronouns (p. 96).5

Switching to simultaneous interpreting in Ger-
man, as can be seen from example (3), the English
source contains the chain the practice of sandblast-
ing – which – jeans sandblasted with mentions
filled with a relative pronoun and a full lexical
phrase. At the same time, the interpreting into Ger-
man contains a demonstrative pronoun (das) and
an adverb (so) instead. From the lexical point of
view, the means of referring are simpler in the in-
terpreted output. In contrast, the coreference chain
in the Easy German example (4) contains no pro-

5Based on their analyses, the authors write simplification
guidelines and create another corpus with manual simplifica-
tions, on which they then evaluate a rule-based system. We
would like to thank the reviewer who pointed out this relevant
work to us.
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forms, but lexical repetitions as a simplification
strategy. In addition, the anaphors are highlighted
by being positioned sentence-initially.

(3) Original: In particular, I want to draw atten-
tion to the practice of sandblasting of jeans
which happens more in Bangladesh than
anywhere else in the world. Up to one
hundred million pairs of jeans sandblasted
a year being export from Bangladesh.
SI: Aber was dort in Bangladesch passiert,
ist weiter eine Bedrohung für die Gesund-
heit der Arbeitnehmer, insbesondere die
Sandstrahlmethode für Jeans. Das wird
in Bangladesch vor allen Dingen durchge-
führt. Einhundert Millionen Jeans werden
so hergestellt und exportiert pro Jahr.

(4) In Hamburg sind am Wochen·ende
2 große Veranstaltungen. Diese 2 großen
Veranstaltungen sind: • Ein Musik·fest.
• Und eine Sport·veranstaltung.
Die 2 großen Veranstaltungen sind
in St. Pauli. [. . . ] Und die 2 großen
Veranstaltungen sind [. . . ] Zu
diesen 2 großen Veranstaltungen kom-
men sehr viele Menschen. (There are
2 big events in Hamburg this weekend.
These 2 big events are: - A music festival.
- And a sports event. The 2 big events are
in St. Pauli. [. . . ] And the 2 big events
are [. . . ] A lot of people come to
these 2 big events.)

Overall, we expect to find more accessible forms,
i.e., subjects and direct objects, as well as demon-
strative pronouns in both simplified variants of Ger-
man if compared to Standard German. However,
we also expect to find differences across the two
variants. In Easy German, we expect to find fewer
personal pronouns and more lexicalised subjects,
due to the achievement of ease in perception for
the readers (e.g. Bock and Pappert, 2023; Bredel
and Maaß, 2016; Netzwerk Leichte Sprache, 2022).
In simultaneous interpreting, instead, we expect to
find more personal pronouns and fewer lexicalised
subjects, as pronouns are shorter and easier to pro-
duce (e.g. He et al., 2016).

3 Methodology

3.1 Data

For our analyses, we use two different sets of data:
first, texts in Easy German and Standard German
from DE-Lite v1 (Jablotschkin et al., 2024), which
covers a number of online text genres. Second, tran-
scribed texts of (spoken) German that were simul-
taneously interpreted from English into German
extracted from EPIC-UdS (Przybyl et al., 2022),
a multilingual parallel and comparable corpus of
simultaneous interpreting of political speeches held
by members of the European Parliament. The in-
terpreted speeches were manually transcribed.

The automatic annotation was performed on a
sample of about 4,700 texts from DE-Lite v1. This
subcorpus contains about 1.2 million tokens. More-
over, DE-Lite also comprises comparable texts in
Standard German, about 800 texts and 1.1 million
tokens. For simultaneous interpreting, we used a
sample of 137 texts of German interpreting from
English extracted from EPIC-UdS.

For the manual correction, we identified eight au-
tomatically annotated texts of similar length (four
text in Easy German from different genres and four
text of simultaneous interpreting).

3.2 Automatic annotation

To analyse coreference, we annotated the data
with the state-of-the-art coreference resolver Cor-
Pipe (Straka, 2023a) that won the CRAC 2023
shared task on multilingual coreference resolu-
tion (Žabokrtský et al., 2023). CorPipe is a sys-
tem for multilingual coreference resolution that
was trained on all corpora available in CorefUD
1.1 (Nedoluzhko et al., 2022). The underlying
training data for German include two corpora: Par-
CorFull (Lapshinova-Koltunski et al., 2022) and
PCC (Bourgonje and Stede, 2020) (see also Sec-
tion 2.4). Both corpora contain manual annotations
of coreference chains. However, their annotations
differ in their definitions of certain structures. One
striking difference is the definition of the mention
span. While the PCC implements the principle of
maximum mention span, which includes, for exam-
ple, leading prepositions such as in the span wegen
seiner Situation (‘because of his situation’),6 Par-
CorFull restricts the mention span in such cases

6This is a residual of the syntactic annotation in the Tiger
corpus which opted for ‘flat’ prepositional phrases without a
hierarchically embedded noun phrase, see e.g. the discussion
in Dipper and Kübler (2017).
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to the nominal core (here: seiner Situation) (see
Nedoluzhko et al. 2021 for a detailed description
of the annotation regimes of all CorefUD 1.1 cor-
pora). CorPipe performs coreference resolution
in two steps: mention detection and coreference
linking. Unlike end-to-end resolution systems, this
approach makes it possible to detect singletons
(Straka, 2023b, 41).

Since CorPipe requires tokenization and morpho-
syntax supplied by UDPipe 2 (Straka, 2018), the
outputs in our corpus contain annotations of not
only coreference chains, but also syntactic func-
tions and parts of speech based on Universal De-
pendencies (UD) and Universal POS tags (UPOS),
see Nivre et al. (2020) for more details. We use
this information to analyse linguistic features of
annotated mentions that are members of entity sets
in both simplified variants and also in a subcorpus
of written Standard German, see Section 4.3.

3.3 Annotation study

In order to get insights into the quality of automatic
annotation and into typical features of simplified
language products that are not captured satisfacto-
rily by automatic annotation, we conducted an an-
notation study:7 Two student annotators performed
manual correction on a small subset of the auto-
matically annotated data (four Easy German texts
and four interpreted texts, cf. Section 3.1) using
CorefAnnotator (Reiter, 2018), a tool for man-
ual coreference annotation. Correction steps in-
cluded adjustment, deletion or addition of mention
spans and reorganisation of mentions into appro-
priate equivalence sets (i.e., entities). We analysed
annotation divergences with respect to both anno-
tators, focusing on mention detection and saving
a deeper investigation of coreference linking for
future work.

We also calculated inter-annotator agreement
(IAA, see details in Section 4.1 below) which will
help us analyse annotation problems and some of
the specificity of simplified language. We lever-
age these system measures also to report human
inter-annotator agreement. We do not state chance-
corrected values, such as weighted α (Passonneau,
2006), since their interpretability and comparabil-
ity for measuring agreement of manual coreference
annotation are open to doubt (cf. Paun et al., 2022,
pp. 66-70).

7Our annotation guidelines in German are available here:
https://www.fdr.uni-hamburg.de/record/17944.

4 Results

4.1 RQ1: Evaluation of Coreference
Annotation

We start by analysing the manual correction of a
small subset of eight automatically annotated texts
by two student annotators (four EG texts and four
SI texts with about 48.5 mentions per text detected
by CorPipe on average [median]), see also sec-
tion 3.1, and calculating inter-annotator agreement.

Table 1 and Table 2 report automatic annotation
quality in terms of mention detection as well as
all of the scores mention in Section 2.3 against
the manual corrections of annotator 1 and annota-
tor 2, respectively. Instead of performing adjudica-
tion and creating a gold annotation we scored the
automatic annotation against both manual annota-
tion sets individually. The scores were calculated
with the Reference Coreference Scorer (Pradhan
et al., 2014) and the CoVal Scorer (Moosavi et al.,
2019). Both scorers take CoNLL files as input,
not CoNLL-U files. This means that no syntactic
information, such as head token, is stored in the
evaluated files and only exact matches are consid-
ered matches.

Recall Precision F1
mentions 74.95 90.18 81.87
MUC 63.75 87.43 73.73
B³ 64.73 87.11 74.27
CEAFm 69.82 84.01 76.26
CEAFe 71.26 77.13 74.08
BLANC 55.07 84.86 66.77
LEA 59.61 77.97 67.56
CoNLL score – – 74.03

Table 1: CorPipe vs. annotator 1

In Table 1 all F1 scores are higher than in Table 2.
This shows that the automatic annotation set and

Recall Precision F1
mentions 66.98 81.05 73.35
MUC 57.20 80.33 66.82
B³ 55.55 76.03 64.20
CEAFm 60.45 73.28 66.25
CEAFe 58.86 63.24 60.97
BLANC 48.33 72.53 57.96
LEA 49.56 65.72 56.51
CoNLL score – – 64.00

Table 2: CorPipe vs. annotator 2

https://www.fdr.uni-hamburg.de/record/17944
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the manually corrected version of annotator 1 are
more similar to each other than the automatic an-
notation and the manually corrected version of an-
notator 2. Moreover, in all of the scores Precision
is higher than Recall, meaning that the annotators
added more mentions and links than they deleted.
We therefore provide a qualitative analysis of False
Negative mentions in Section 4.2.

In the CRAC 2023 shared task, CorPipe achieved
a CoNLL score of 72.12 % for the ParCorFull test
set and 71.09 % for the PCC test set (Straka, 2023b).
These results are slightly lower than our result com-
pared to annotator 1, which was 74.03 % (see Ta-
ble 1). However, the original results are much bet-
ter than our result compared to annotator 2 (64.00
%, see Table 2). To understand the quality of the
coreference linking and its relation to phenomena
of simplification, further analysis is required.

While Table 1 and Table 2 provide overall scores
for the annotated data, Figure 1 allows a more fine-
grained analysis: By calculating F1 scores of men-
tion identification for the individual texts, we show
that automatic annotation quality differs consider-
ably across texts. While the score lies between 76
(text 2) and 86 (text 5) for annotator 1, the span for
annotator 2 is even greater and lies between 60 for
text 4 and 88 for text 1. Inter-annotator agreement
in terms of F1 of mention identification is lowest
for text 6 (63) and highest for text 1 (92). Numbers
for comparing annotator 1 and annotator 2 directly
can be found in Table 3 and Table 4 in the appendix.

Some of the deviations between human annota-
tors and model performance is due to the fact that
the model was trained on different corpora based
on partly diverging guidelines. Hence the model’s
training data consisted of diverging annotations
which leads to seemingly inconsistent model deci-
sions, e.g., with respect to the yield of mentions by
including/excluding prepositions (cf. Section 3.2).

4.2 RQ2: Specific Annotation Problems of
Simplified German

By qualitatively analysing divergences between au-
tomatic and manually corrected annotations, we
were able to identify some coreference features
that are related to simplification and that are not
(systematically) captured by automatic coreference
resolution. Even though we did not perform adjudi-
cation to create a gold annotation set, the categories
presented in this section repeatedly appeared in the
two annotators’ corrections. Due to the costly pro-
cess of manual data creation and the resulting small

sample size, the findings presented here can barely
be analysed statistically and mainly serve as a basis
for further hypotheses and exploration. Further-
more, since annotators added more mentions than
they deleted (see Section 4.1), we focus on False
Negatives of the automatic annotation.

First of all, we detected a frequent use of demon-
strative pronouns and pronominal adverbs in both
simplified language products. While they are pri-
marily used to reduce syntactic complexity in Easy
German, they are also a typical feature of inter-
preted language. They have a short form and al-
low for packing and wrapping larger information
pieces into smaller units, and are therefore fre-
quent in interpreted texts (cf. example (3)). In
our data, a relevant proportion of automatically
detected singletons constituted demonstrative pro-
nouns or pronominal adverbs. In the course of man-
ual correction, the annotators identified correspond-
ing antecedents which often were verb phrases or
whole sentences but could also be (complex) nomi-
nal phrases. Non-nominal antecedents are one of
the most frequent categories of False Negatives in
our automatically annotated data.

(3) Genau wie die Vorsitzende des Ausschusses
habe ich große Sympathie für Kommissar
Kovács [wegen seiner schwierigen Situation]1.
[Er versucht jetzt diese Besteuerungsregelung
da durch die Maschinerie der Gemeinschaft
zu bringen]1. Und [dafür]1 braucht er größt-
möglichen politisches Taktgefühl wegen der
Einstimmigkeit.

(SI_EN_DE_029: Like the chair person of our
committee I would like to sympathise with
the Commissioner with Commissioner Kovács
[because of his difficult situation]1. [He is now
trying to get this taxation regulation through
the Community machinery]1. And [for this]1
he needs the greatest possible political tact
because of the unanimity.)

(4) [Einige Züge]1 fallen am späten Abend aus.

Und [einige Züge]2 fallen am frühen Morgen
aus.

Wir wissen nicht: Wie lange fallen [die
Züge]1,2 aus?

(m_3045_easy: [Some trains]1 late at night
are being cancelled. And [some trains]2 early
in the morning are being cancelled. We don’t
know: How long are [the trains]1,2 being can-
celled?)
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Figure 1: Agreement scores (F1) of mention detection per manually corrected text (Text 1-4: EG; Text 5-8: SI)

(5) Und da müssen wir uns jetzt wirklich einmal
darauf konzentrieren auch [diese praktische
Hilfe]1,2,3 zu leisten. [Geld]1 [Trinkwasser]2
[Strom]3.

(SI_EN_DE_114: And we really have to fo-
cus there now on also giving [this practi-
cal help]1,2,3. [money]1 [drinking water]2
[electricity]3.)

(6) 27 Länder in Europa haben sich [zu einer
Gruppe]1 zusammen-geschlossen.

[Die Gruppe]1 heißt: Europäische Union.

[Dazu]1 kann man auch kurz sagen: EU.

Die Länder [in der EU]1 wollen zusammen
politisch und wirtschaftlich stärker sein.

(p_806_easy: 27 countries in Europe have
formed [a group]1. [The group]1 is called:
European Union. A shorter name [for this]1 is:
EU. Together, the countries [in the EU]1 want
to be politically and economically stronger.)

(7) Deshalb brauchen wir auch mehr
[Auszubildende]1.

[Auszubildende]1 sind junge Menschen.

[Diese jungen Menschen]1 lernen einen Beruf.

(m_3045_easy: That is why we also need
more [trainees]1. [Trainees]1 are young peo-
ple. [These young people]1 learn a profes-
sion.)

The automatic annotation also didn’t capture
split antecedents, which are frequent in Easy Ger-

man text because they allow for syntactic and con-
tent simplification. In example (4), the sentence
segment Einige Züge fallen [...] aus is repeated.
This way, it’s possible to avoid coordination ellip-
sis. At the same time, the discourse model of the
reader is only slowly enriched with information
and the meaning of the discourse segment is made
more explicit. However, reference resolution be-
comes more complex because in the last sentence,
two expressions that originally establish reference
separately from each other have to be subsumed
under the broader reference of the expression die
Züge.

Split antecedents also occur in the interpreting
data where they have an argumentative function. In
example (5), the speaker emphasises the necessity
to provide practical help by splitting up the vague
term help into smaller and more concrete measures
in order to specify what kind of help is needed.
The help measures are listed asyndetically, which
is another source of false negatives in our data: In
lists, CorPipe usually overlooks some or even all
mention spans. Lists are frequent in Easy German
as well where they are typically used to present
information in a syntactically simple way or to
specify concepts that are not considered part of the
readers’ background knowledge.

In example (6), different terms are used in or-
der to refer to the same concept, namely the Euro-
pean Union. For Easy German, it is usually recom-
mended to avoid using different terms for the same
concept. However, as can be seen in example (6),
lexical substitution also occurs as part of concept
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explanations. The same holds true for example (7),
where both Auszubildende and diese jungen Men-
schen refer to trainees. Concept explanations are
necessary in Easy German because potential read-
ers are not expected to have large background and
world knowledge, and consequentially we hypothe-
sise lexical substitution to be frequent in Easy Ger-
man as well. However, lexical substitution, which
occurs in our interpreted as well as Easy German
data, often isn’t detected by automatic coreference
resolution.

Example (7) presents another typical feature of
Easy German which is neither captured by most
coreference guidelines for German nor by auto-
matic coreference resolution: The quantified nomi-
nal phrase mehr Auszubildende and the bare plural
Auszubildende do not refer to an individual ref-
erent. Instead, as part of a concept explanation,
they generically refer to a category of referents.
According to the annotation guidelines, generic
expressions should not be annotated as referring
expressions However, since we were aware that
they play an important role in Easy German texts,
we specifically instructed the annotators to look
out for them. Even though not all indefinite noun
phrases are generic, in our data they constitute a
frequent category of false negatives.

4.3 RQ3: Coreference features in simplified
German

Finally, based on the syntactic functions of their
heads, we selected a subset of automatically de-
tected mentions in 4,700 Easy German texts, 800
Standard German texts, and 137 simultaneously
interpreted texts (see Section 3.1). We analysed the
proportions of the following UD labels (Nivre et al.,
2020) with regard to all mentions (see Figure 2):
nsubj, nsubj:pass, nmod, obj, obl and obl:arg.
These labels were selected based on the assump-
tion that their proportions reflect differences in the
expression of accessibility in the respective subcor-
pora (see Section 2.2). In a second step, we anal-
ysed the distribution of POS labels (STTS, Schiller
et al., 1999) among the pre-selected dependency
labels (see Figure 3).

As seen from Figures 2 and 3, we observed simi-
lar tendencies in the distribution of both syntactic
functions and parts-of-speech in both variants of
simplified German. Interestingly, both simplified
variants use more subjects as compared to standard
German (see Figure 2). However, they differ in
terms of the form of the subject mention: While

Easy German prefers to use common nouns, per-
sonal pronouns are used in simultaneous interpret-
ing. These findings confirm our assumptions about
the distribution of more accessible forms, see Sec-
tion 2.6 above.

However, our manual pilot analysis in Section
4.2 revealed that certain types of mentions remain
undetected by CorPipe. That is why the quantita-
tive distributions of syntactic functions and parts of
speech among the syntactic heads of mentions only
provide a first glimpse of morphosyntactic features
of mentions in the respective subcorpora. Based
on our manual analysis, we assume that there is
also a considerable amount of verb phrases or even
larger units of text that constitute antecedents of
demonstrative pronouns (cf. ex. (3)) and that the
numbers of mentions with nominal head must be
even higher than depicted in Figure 3 due to struc-
tures like split antecedents, lexical substitution and
generic coreference that are not captured by Cor-
Pipe (see examples (4) to (7)).

In addition, since we only analysed mention
heads, we cannot make conclusive remarks about
the accessibility of mentions, which is often de-
termined by modifiers, articles or attributes (see
Section 2.2). For example, mentions with a nom-
inal head (NN) preceded by a definite article are
more accessible than mentions with a nominal head
preceded by an indefinite or no article.

5 Conclusion and Discussion

In this study, we use automatic coreference annota-
tion to detect coreference chains in two variants of
simplified German. Although these language prod-
ucts diverge in terms of simplification driving fac-
tors (producer’s vs. receiver’s perspective), we find
some similarities in their linguistic features. We
also show that the specificity of simplified language
may cause annotation errors, especially in case of
non-nominal antecedents and split reference. We
manually explore these errors to find out that the
main reason for their occurrence is the linguistic
specificity of simplified texts: most frequent errors
are observed in the linguistic constructions that
are typical for both Easy German and interpreting.
This points to the need for dedicated resources that
are specifically trained on simplified German. This
underlines the need for domain adaptation in coref-
erence resolution on the data for less-ressourced
and less-researched language products.
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Figure 2: Syntactic functions (UD labels) of mention heads. Total: All automatically detected mentions

Figure 3: POS (STTS) of mention heads. Total: Automatically detected mentions with one of the following UD
labels: nsubj, nsubj:pass, nmod, obj, obl, obl:arg

Limitations

One of the limitation of our study is that the we
look into the annotation errors rather exploratively
without providing statistical analysis on the errors
types. Also, the overall dataset for simultaneous
interpreting is relatively small. We also understand
that the two variants of simplified German are not
entirely comparable. So, we are aware of the genre
effect that may have an impact on our results. To
validate this, we would need to compare our results
with the distributions in spoken German too, which
remains beyond the scope of this paper. Also, we
do not perform any comparison with annotation
errors in standard German. However, we know that
CorPipe performs slightly better on commentary
texts than on spoken data, as reported by Straka
(2024, 2023a), which may have an impact on our
results too. Another problem is that we have some
errors in the pre-processing that also impact the
automatic divergences. For instance, segmentation
errors in the automatic pipeline that introduce er-
roneous sentence boundaries affect mention detec-
tion, because mention spans never cross a sentence
boundary.
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A Appendix

Recall Precision F1
mentions 74.57 74.15 74.36
MUC 67.33 66.15 66.73
B³ 64.64 64.55 64.59
CEAFm 67.87 67.35 67.61
CEAFe 62.45 62.91 62.68
BLANC 58.92 60.54 59.71
LEA 57.61 57.09 57.35
CoNLL score – – 64.67

Table 3: Annotator 1 vs. Annotator 2

Recall Precision F1
mentions 74.15 74.57 74.36
MUC 66.15 67.33 66.73
B³ 64.55 64.64 64.59
CEAFm 67.35 67.87 67.61
CEAFe 62.91 62.45 62.68
BLANC 60.54 58.92 59.71
LEA 57.09 57.61 57.35
CoNLL score – – 64.67

Table 4: Annotator 2 vs. Annotator 1
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