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Abstract
Situations of ambiguity and uncertainty in the annotation of discourse interpretation tasks, such as anaphoric reference,
are common, but existing annotation tools typically only support visualization at the local level (i.e., visualizing more
than one mention of a possible antecedent) rather than globally (i.e., visualizing multiple coreference chains), as the
latter is a complex problem. In this paper, we introduce the interactive visual analysis tool AmbiCoRefVis, developed
to display multiple global interpretations of a referring expression. We evaluate it with the Phrase Detectives corpus.

Keywords: anaphoric reference, ambiguity,
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1. Introduction

Anaphoric reference (or coreference) interpretation
recognizes if a referring expression mentions an
entity already introduced in discourse, as in (1),
where the first mention of Alice introduces a new
discourse entity that is then anaphorically referred
to in the text, e.g., via her.

(1) [Alice]i was beginning to get very tired of sitting
by [her]i sister on the bank, and of having nothing
to do: once or twice [she]i had peeped into [the
book]j [her]i sister was reading, but [it]j had no
pictures or conversations in [it]j , ‘and what is the
use of a book,’ thought [Alice]i ‘without pictures or
conversation?’

As (1) shows, the most important entities in a
text (Alice and the book in this example) are typi-
cally mentioned several times. The chain of refer-
ences to the same entity is called a coreference
chain. Modern tools for annotating and visualiz-
ing anaphoric information, such as MMAX2 (Müller
and Strube, 2006), support the visualization of such
coreference chains, as illustrated in Figure 1.

However, anaphoric expressions cannot always
be resolved in context (Poesio and Reyle, 2001;
Poesio et al., 2006; Versley, 2008; Recasens et al.,
2011), a situation of uncertainty that occurs in prob-
lems of linguistic annotation more generally (Beck
et al., 2020). For example, the pronoun it in the
last utterance in (2) from the trains domain of the
arrau corpus (Poesio et al., 2024) could refer to
engine E2, the boxcar that’s at Elmira, or even both.
Human subjects do not always agree on the an-

tecedent in such examples either (Poesio et al.,
2006; Versley, 2008).

(2) M: [...] why don’t we couple [engine E2] to [the
boxcar that’s at [Elmira]]
S: okay
M: and um ... send [it] to Corning

Such cases raise a major issue for conventional
methods for visualizing anaphoric reference, as
multiple coreference chains–potentially combinato-
rially many–need to be computed and displayed.

In this paper, we introduce the novel interactive
visual analysis tool AmbiCoRefVis,1 designed to
support linguists in exploring anaphoric references
even in the presence of such commonly occurring
ambiguities (Poesio et al., 2019). We demonstrate
the tool with respect to the Phrase Detectives cor-
pus (Yu et al., 2022). This corpus is ideal for our
purposes as it contains anaphoric annotations by
thousands of subjects collected through the Phrase
Detectives game-with-a-purpose (gwap).

2. Background and Related Work

In this section, we provide an overview of the
sources of ambiguity within anaphoric interpretation
corpora, and provide background on the visualiza-
tion of ambiguity and uncertainty.

2.1. Anaphoric Reference Terminology
We call an annotated span of text in a corpus a
markable (or mention). Any individual, event, or
abstract object referred to in a text (typically via
a noun phrase) is called a (discourse) entity. An
anaphoric expression establishes a link to a previ-
ously mentioned entity, its antecedent. All nominal

1https://graphics.uni-konstanz.de/AmbiCoRefVis/

https://graphics.uni-konstanz.de/AmbiCoRefVis/
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entities (NE) referring to the same discourse en-
tity form coreference chains. When a markable
introduces a new entity to the discourse, it is called
discourse-new (DN), and discourse-old (DO) when
referring back to one (Prince, 1992).

2.2. Tools for Annotating and Visualizing
Anaphoric Reference

The annotation and analysis of anaphoric informa-
tion are supported by a variety of different purpose-
built tools and frameworks. Early examples include
tools for laptop or desktop use such as CALLISTO
(Day et al., 2004) and PaLinkA (Orăsan, 2003), as
well as MMAX (Müller and Strube, 2006), possi-
bly the most widely used among these tools and
our main comparison here. All of these tools pro-
vide an easy-to-use visual interface for annotators
which highlights annotations in the text and displays
coreference chains in a visual way.

To collect a large number of annotations, web-
based tools were developed. These include the
pioneering SERENGETI (Stührenberg et al., 2007),
CoRefi (Bornstein et al., 2020), which provides an
easy-to-use crowd-sourced interface but does not
offer any visualization of the results. WebAnno
(Eckart de Castilho et al., 2016), a comprehen-
sive web-based platform, supports creating and
analyzing syntactic and semantic annotations gen-
erated by potentially multiple annotators. In addi-
tion, it provides functionality for computing inter-
annotator agreement. Glozz (Widlöcher and Ma-
thet, 2012) also offers multiple functionalities, such
as an in-situ text overlay and a more abstracted
graph view. SACR (Oberle, 2018) is an annota-
tion tool designed with a strong emphasis on us-
ability, offering an annotator-friendly interface that
streamlines the otherwise highly manual task of
coreference annotation. It provides a visualization
of coreference chains in a tree-like structure.

2.3. Anaphoric Ambiguity in Corpora
The findings about human disagreement on
anaphoric interpretation (Poesio and Reyle, 2001;
Poesio and Artstein, 2005; Poesio et al., 2006; Vers-
ley, 2008; Recasens et al., 2011) led to the creation
of anaphorically annotated corpora in which ambi-
guity is preserved (Krasavina and Chiarcos, 2007;
Versley, 2008; Recasens et al., 2012; Ogrodniczuk
et al., 2013; Uryupina et al., 2020; Poesio et al.,
2024; Ye et al., 2023). In such corpora, ambiguity
and disagreement are treated as information, rather
than as noise to be filtered out or as an intermediate
stage of interpretation that awaits resolution.

For this paper, we use the latest release of the
Phrase Detectives corpus (Yu et al., 2022), which,
to our knowledge, is the largest anaphorically anno-
tated corpus preserving multiple interpretations for

each anaphoric expression. In Phrase Detectives,
ambiguity was identified implicitly by receiving judg-
ments from participants (25 on average) and then
identifying possible interpretations through proba-
bilistic aggregation methods (Poesio et al., 2019).
Our tool AmbiCoRefVis was designed to use the
MAS-XML format developed for Phrase Detectives
(Poesio et al., 2012) as the primary input format.

While the scheme used in Phrase Detectives for
anaphoric annotation and for ambiguity is simple,
the judgments required from players are not sim-
ply to decide whether an expression is DN or DO.
First, players have to decide whether a markable
is referring or non-referring. Then, if it is referring,
they have to decide whether it is DN, e.g., Mary
and John in (3), or DO, e.g., they in (3). Players
may also identify split-antecedents, i.e., Mary and
John in (3), or non-referring markables such as
expletives and predicative NPs. In this paper, we
concentrate on the ambiguity between DN and DO,
and on different antecedents for a DO anaphoric
expression.

(3) [Mary]i met [John]j , and [they]i/j talked.

Tools such as MMAX2 are commonly used for
anaphoric reference annotation and visualization,
as they support the definition and visualization of
coreference chains (Müller and Strube, 2006), as
illustrated in Figure 1, in which the coreference
chain of references to the entity Biles is visualized.
However, such tools have not been designed to
facilitate a detailed analysis and visualization of
ambiguity in coreference chains.

Figure 1: Coreference chains in MMAX2

This interface can be used to display two alter-
native interpretations for one markable at a time.
For example, in the arrau corpus, alternatives can
be displayed by marking anaphoric relations using
pointers instead of sets (Müller and Strube, 2006;
Uryupina et al., 2020; Poesio et al., 2024). How-
ever, these links are local and are not embedded in
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full coreference or ambiguity chains. Such chains
would have to be backtraced via various IDs. Thus,
it is difficult to use such annotations to analyze
ambiguity as it unfolds over the discourse and to
understand how it might interact with other entities
referred to in the discourse. The tool introduced
in this paper addresses this need by visualizing
ambiguity as well as interannotator disagreement
directly in the annotated text.

2.4. Uncertainty Visualization
Ambiguity in language as well as interannotator
disagreements both represent situations of uncer-
tainty. We therefore build on and extend existing
research on uncertainty visualization in the devel-
opment of our tool.

Uncertainty visualization is a long-standing prob-
lem and major research challenge of visualization
research (Johnson, 2004), and numerous visual-
ization techniques are available, see, for example,
Pang et al. (1997), Bonneau et al. (2014), Padilla
et al. (2021), or Weiskopf (2022). Importantly, gen-
eral recommendations have been developed on
how to appropriately represent uncertainty visually
(MacEachren et al., 2012). To date, most of the
work on uncertainty visualization addresses appli-
cations within the natural or engineering sciences,
such as visualizing simulations or measured data.

Less work is available on abstract data, such
as graphs (networks). Graphs are relevant for this
paper because coreferential information can be
modeled as a graph. In Schulz et al. (2017), the
authors encode uncertainty by altering the graph’s
layout. An overview of graph visualization with-
out uncertainty is provided, e.g., by Battista et al.
(1998) and Beck et al. (2017). However, there is
little work on graph visualization with uncertainty,
let alone the specific problems of graphs related to
linguistic data. Haghighatkhah et al. (2022) identify
various sources of uncertainty in the visual analy-
sis pipeline, focusing on textual data. Among the
sources of uncertainty is comprehension uncer-
tainty. This is similar to both of our problems of
ambiguity and interannotator disagreement. Finally,
to build trust in a visualization system, it is key to
communicate the source of the uncertainty (Sacha
et al., 2016) as part of the visualization.

3. Design Methodology

Before presenting the individual components of
AmbiCoRefVis, we briefly outline its conceptual-
ization and the underlying design process. The
system emerged from a collaboration between lin-
guistics researchers specializing in anaphoric refer-
ence analysis and visualization experts. The devel-
opment followed, in broad terms, the design study

methodology described by Sedlmair et al. (2012).
The process began with an assessment of lim-

itations in existing tools, particularly their inability
to represent anaphoric reference chains identified
by multiple annotators and the resulting ambigu-
ities. Through iterative design cycles supported
by rapid prototyping, multiple designs, including
matrix-based visualization approaches, were ex-
plored and subsequently discarded during both de-
sign and implementation. The final design con-
verged on the interconnected components, visual-
ization techniques, and visual encodings described
in section 4.

Domain experts applied AmbiCoRefVis to iden-
tify ambiguous coreference cases. These usage
scenarios are discussed in section 6.

4. Methods

First, this section presents our tool through a con-
crete linguistic example. Then, we describe each
visualization component in detail.

4.1. An Introductory Example
Although full coreference chains can be visualized
when defined as sets as in Figure 1, MMAX2 can
display alternative links for a markable only locally
between individual mentions as discussed above
and illustrated in Figure 3c. As a consequence, only
the last mentions of the antecedents are shown and
not entire competing chains. It also does not show
the relationships of the antecedents or relations
to subsequent mentions. Different interpretations,
as well as interannotator disagreement, are not
reflected either. In contrast, our tool displays com-
peting interpretations globally through two different
visualizations. In Figure 3a, we see the text com-
ponent, illustrating the referring expressions within
the paragraph. The graph component visualized in
Figure 3b shows the tree structure of the corefer-
ence chains, highlighting nodes belonging to differ-
ent chains (e.g., his connected with Benjamin and
Tommy Dreamer). Line weights make the preferred
interpretation visible immediately. Chain selection
supports inspection (over the whole context).

4.2. Data Format
The Phrase Detectives corpus uses MAS-XML, an
inline XML structure, as its data format. Each mark-
able in the text is identified by an <ne> tag in the
MAS-XML structure. It contains a unique ID and
additional morphosyntactic features, including syn-
tactic category, gender, number, and person. The
anaphoric references identified by the players are
also included as <PDante> tags in the MAS-XML
file. For each <ne> tag, a <PDante> tag contains
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...

(a) All references shown

...

(b) Only references with at least 3 annotators

Figure 2: Text component with edges filtered based on the number of players supporting a reference. A
larger version of this figure is provided in the appendix.

a list of anaphoric annotations identified by the play-
ers. Each anaphoric reference identified by a player
is represented by an <anchor> tag that specifies
its antecedent and additional metadata, such as the
annotation time or additional comments. For a sub-
set of the annotations in Phrase Detectives, addi-
tional expert annotations using the arrau scheme
(Uryupina et al., 2020) are available. If this infor-
mation is available, we integrate it into our visual-
ization.

4.3. Overall Design and Implementation
Our tool supports global visualization of anaphoric
reference, aiming to represent an anaphoric
dataset as a whole and to enable the inspection
of complete coreference chains. A global perspec-
tive is essential for the analysis of variations in
anaphoric chains: it allows domain experts to iden-
tify multiple competing interpretations of a given
markable and discriminate whether the ambiguity is
genuine or whether it is based on an annotation er-
ror (e.g., some participants overlooked the closest
antecedent or a specific markable is not available
for antecedent selection). To support this analysis,
our visualization consists of two main components
showing the text and the annotations with a varying
degree of abstraction:

1. The text component (Figure 2) shows the un-
derlying text with a graph overlay indicating the
anaphoric references identified by the users.

2. The graph component (Figure 5, Figure 7) ab-
stracts the underlying text and focuses on vi-
sualizing the connections between different
markables.

Both our proposed main components are based on
directed acyclic graphs (DAGs), where the mark-
ables are the graph’s nodes and the anaphoric refer-
ences are its edges. As an easy-to-use tool is one
of our design goals, we designed it to be system-
independent, serverless, and installation-free. We
therefore developed our interactive web-based tool
in JavaScript using the Svelte framework.2 To ren-
der the DAGs, we use the graph theory and visu-
alization library cytoscape.js (Franz et al., 2015).
The code3 and a demo4 are available online.

4.4. Text Component
Since the text being analyzed is the main focus
of our tool, we provide a text component shown

2https://svelte.dev
3https://github.com/PatrickPaetzold/AmbiCoRefVis
4https://graphics.uni-konstanz.de/AmbiCoRefVis/

https://svelte.dev
https://github.com/PatrickPaetzold/AmbiCoRefVis
https://graphics.uni-konstanz.de/AmbiCoRefVis/
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(a) Text component with selected chain

(b) Global coreference chains visualization with graph
component

(c) How the local ambiguity is visualized in MMAX

Figure 3: Visualization of ambiguity in AmbiCoRef-
Vis and MMAX 2

in Figure 2. It renders the given data following
the paragraphs and line breaks. Since our focus
is on the text segments involved in anaphoric ref-
erence, we highlight only these markables using
rectangular background shading. Each markable’s
background color indicates its syntactic category,
as shown in the color legend on the right side of
Figure 6. Users can customize these default colors
as needed. When markables are nested, we visu-
alize their hierarchy by overlaying the highlighting
rectangles. For example, in Figure 6, the markable
his is nested within the markable his side.

We represent anaphoric references identified by
the players as a graph superimposed on the text

visualization. Each node is positioned according
to the location of its corresponding markable in the
text, as illustrated in Figure 2. Directed edges rep-
resent the anaphoric references recognized by the
players, with edge thickness indicating agreement:
thinner edges correspond to references identified
by only a few players, while thicker edges repre-
sent those agreed upon by many. We represent
edges connecting markables on different lines as
straight lines. When an edge connects markables
on the same line, a horizontal edge would hinder
the text readability. Thus, to reduce visual clutter,
we use, in this case, rounded edges rather than
straight ones.

To remove annotations that only a few players
identified, and therefore are more likely annotation
errors, we employ a filter to remove references sup-
ported by fewer than a specified number of players.
The unfiltered visualization of all references can
be cluttered, as illustrated in Figure 12a. By apply-
ing a filter to display only references supported by
at least three players, the graph becomes signifi-
cantly clearer and easier to interpret, as shown in
Figure 12b.

Disagreement Filter The graph overlaid on the
text shows ambiguity through markables refer-
enced by multiple others, resulting in nodes with
several incoming edges. This is, e.g., illustrated in
the cutouts of Figure 2, where the markable Wolf
is referenced by multiple other markables. We are
primarily interested in references between mark-
ables for which the participants do not agree. Thus,
we implemented a filter to hide all edges connect-
ing markables without any player disagreement. In
the graph, ambiguity is shown by markables with
multiple incoming or outgoing edges.

(a) Filter to only show references to markables with at
least two incoming edges

(b) Filter to only show references to markables with at
least two outgoing edges

Figure 4: Filter hiding incoming and outgoing edges
based on player disagreement

In Figure 4a, all edges to markables with less
than two incoming edges are hidden, and in Fig-
ure 4b, all edges exiting markables with less than
two outgoing edges are hidden. The markable it in
the first line only references the markable a small
bone in the meat and is also only referenced by
another markable later on in the text. Its only in-
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Figure 5: Graph component showing two coreference chains

coming edge is hidden by the filter in Figure 4a,
while in Figure 4b, its only outgoing edge is hidden.
By combining these two filters, all edges between
markables with at most one incoming and outgoing
edge can be hidden. Thus, only the references that
the players did not agree on remain.

Double Encoding Ambiguity is expressed in the
overlaid graph by multiple edges, incoming or out-
going, to a markable. In the cutouts in Figure 2,
multiple edges point to the markable Wolf, thus it
was referenced from multiple other markables in
the text. In addition to the number of edges in the
graph, we use a double encoding with a horizon-
tal stacked bar chart below each markable. When
applying the filters to hide edges with only little sup-
port by players, as in Figure 12b, the bars below the
markable in the coutout still indicate a large num-
ber of incoming edges. Similar to the edge weight,
we encode the number of players who identified a
reference by the size of the bars. The bar chart
can be configured to show either the distribution of
edges pointing to a markable or the markables it
references (i.e., the edges leaving it). Even without
the edges shown in Figure 6, it is visible that the
markable the Crane was referenced from various
other markables later on in the text. We use a cate-
gorical color scheme that is unrelated to the colors
used for the syntactic categories.

Colour Legend

Outgoing Distribu�on

Incoming Distribu�on

Figure 6: Encoding of syntactic category by color
and double encoding of the distribution of incoming
and outgoing references

Analyzing Selected Markables We implement
two methods for analyzing a specific markable:
Hover interaction: When the user hovers over a
markable, its incoming and outgoing references
are highlighted, as seen in Figure 9a when hover-
ing over the markable they. All edges are hidden,
except those that enter or leave the selected mark-
able.
Click interaction: When the user clicks on a mark-
able, only the chains that terminate at this markable
remain visible. The markables in these chains re-
main colored, while all others are grayed out.

4.5. Graph Component
In addition to the text component, which contains
all connections above the text, we also provide a
graph component. Each markable in the text is a
node in the graph. All other parts of the text are
not shown in this component. The anaphoric refer-



1848

ences identified by the players are shown as edges
in the graph, with the edge weight encoding the
number of players supporting a reference. This
visualization abstracts the text, as only the relevant
nodes remain. Additionally, their position is not
fixed to a layout position of the markable in the text,
as in the text component, but can be altered using
a graph layout algorithm. We employ dagre (Franz
et al., 2022) to create the force-directed graph lay-
out shown in Figure 5. Since the node positions are
defined by the graph layout, they differ significantly
from those of the text component. Consequently,
the graph layout is less constrained by the original
text and its layout, allowing it to more effectively
represent the structure formed by the references
identified by the players.

(a) Filtered graph without
collapsing nodes

(b) Graph simplification
by collapsing nodes

Figure 7: Collapsed edges, if they are ambiguous

In Figure 5, it is directly visible that the text–in
this case, the Aesop fable The Wolf and the Crane–
contains two main coreference chains. The edges
and nodes on the left side of the figure form a chain
that connects multiple mentions of the Crane in
the fable. The nodes and edges on the right side
mainly connect mentions of the Wolf.

As we focus on visualizing ambiguities in the
dataset, linear chains as shown in Figure 7a are
not particularly interesting. Therefore, we apply a
node and edge collapse, removing all nodes and
edges of the linear chain and connecting the be-
ginning and end nodes with a single edge. The
highlighted edges in Figure 7a are collapsed in
Figure 7b. These linear chains are either directly
present in the dataset when all players agree and
identify the same references or arise from graph
filtering, as in Figure 7. Similar to the text compo-
nent, we apply a filter on the minimum number of
references supporting an edge, also to the graph
component. Only keeping edges supported by at

least three players transforms the highlighted part
of the left anaphoric reference chain shown in Fig-
ure 5 into Figure 7a, by removing slim edges.

4.6. Discourse Component

The components previously introduced only show
ambiguities regarding discourse, as they indicate
disagreement in the anaphoric references identified
by the annotators. It is not apparent if the anno-
tators disagree whether a markable is DN or DO,
or whether it is non-referring or describes a prop-
erty, i.e., predicative use. We use the stacked bar
charts shown in Figure 8 to allow interacting with
this information. All annotators agreed that A Wolf
in Figure 8a is a newly appearing markable and
that he is discourse old (referring to the wolf), while
in Figure 8b the annotators were decidedly unde-
cided about the discourse status and referentiality
of it.

(a) (b)

Figure 8: Distribution and filter of discourse types

4.7. Linked Interactions

Each component serves a dedicated purpose. But
by connecting them through interaction, new analy-
sis possibilities emerge. To connect the individual
components, we apply interaction concepts such
as brushing and linking. When hovering over a
markable in the text or discourse component, the
corresponding node is highlighted in the graph com-
ponent. To get a better overview of the possibly
large graph in the graph component, it pans and
zooms to the position of the markable currently
hovered in the text or discourse component. Ad-
ditionally, when hovering a collapsed edge in the
graph component, the respective nodes and edges,
which were replaced in the graph component, are
highlighted in the text component. Thus, it is possi-
ble to get an overview of which parts of the graph
were collapsed.
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(a) Text component with selected chain

(b) Graph component

Figure 9: An example of plural anaphora

5. Conclusions and Future Work

We presented a novel interactive visualization tool
to show ambiguities in anaphoric reference cor-
pora such as Phrase Detectives. Its multiple com-
ponents allow domain experts from linguistics to
analyze the text annotations and references in a
global frame, in comparison to existing annotation
and analysis tools like MMAX 2. Using the pro-
vided filters, references that are only supported
by a small number of annotators can be filtered.
While this helps to identify ambiguities, where a
large number of annotators do not agree on the
references they identified, it is still up to the domain
expert to decide if the ambiguity arises from an
anaphoric expression that cannot be resolved in
the context or just an annotation error. While this pa-
per focused on visualizing ambiguity in anaphoric
references within the Phrase Detectives corpus, the
proposed techniques are applicable to a range of
other domains. By representing NEs in the text as
nodes and annotator-identified references as edges
in a DAG, similar visualization approaches could
be used for other sequence-oriented data, such as
eye tracking studies or bioinformatics analyses.

6. Using the Visualization Tool for
Ambiguity Analysis

We used the tool introduced in this paper to an-
alyze ambiguities in 65 documents in the Phrase
Detectives corpus, release 3 (Yu et al., 2022). We
briefly illustrate the type of analysis supported by
the tool here.

6.1. Spurious and Incorrect Ambiguity
The preliminary task when analyzing anaphoric
ambiguity annotation is to discriminate between
genuine ambiguity, errors, and spurious ambigu-
ity. Figure 3b shows how the graph component of
our tool makes it easy to see and identify potential
cases of ambiguity. In this example, there is a main
coreference chain or references to Benjamin, and
at least three potential cases of ambiguity: two pos-
sessive pronouns his, and Tommy Dreamer. The
tool makes it easy to see that the linking of the
latter to pronouns He and his is likely erroneous,
as both of these markables are linked to the chain
associated with Benjamin. The text component and
graph component show that the fact that the two
possessive pronouns are linked to two different an-
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tecedents is likely to be a spurious ambiguity (i.e., a
case of local links to different mentions of the same
entity) as all mentions the possessive pronouns are
linked to are part of the same coreference chain.

6.2. A Genuine In-Context Ambiguity

After filtering spurious ambiguities, we can use the
tool to investigate those cases of disagreement
among subjects that reflect genuine in-context am-
biguity, i.e., ambiguity that is not resolved after tak-
ing context into account (Poesio and Artstein, 2005;
Versley, 2008; Recasens et al., 2011; Poesio et al.,
2019). Figure 10 is an example from Arthur Conan
Doyle’s The Adventure of the Engineer’s Thumb
(Phrase Detectives 3 document advsh12i-game).
Both the graph component and the text component
show that participants chose two distinct interpre-
tations of the referring expression the little dim-lit
station in almost equal numbers: Eyford and my
station. This ambiguity is most likely due to the fact
that Eyford is a case of metonymy—it can be used
both to refer to Eyford the village, and to Eyford
station. Some participants seem to have chosen
the first interpretation, while others the second one.

(a) Altered graph component

(b) Text component with selected chain

Figure 10: A genuine in-context ambiguity

6.3. DO/DN Ambiguity

Figure 11 illustrates how the tool can be used to
spot another type of ambiguity–between DO and
DN interpretations. In this example (also from the
Robber Bridegroom story), the NE murderers’, act-
ing as modifier in the nominal murderers’ den, was
interpreted by the Phrase Detectives players in two
ways: discourse-new (‘a den of murderers in gen-
eral’) and discourse-old (‘a den for the particular
murderers in this story’). This is visualized in the
window showing the proportion of interpretations in
Figure 11b. In the second case, this mention of the
murderers was also marked by 18% of the players
as DO, referring to the mention of murderers in the
previous NE a murderers’ lair.

(a) Text Component grimm10aw, selected chain

(b) Distribution of interpretations for a murderers’ den
and murderer’s: blue = DN, green = DO, orange = PR

(c) Graph component grimm10aw

Figure 11: DO vs Pred interpretation

6.4. In-Context Ambiguity with Plurals
Analyses of the Phrase Detectives and arrau cor-
pora have confirmed the finding from Versley (2008)
that many cases of in-context ambiguity originate
from plural referring expressions. Our analysis of
the Phrase Detectives corpus highlights that such
cases of ambiguity can be extremely complex, as
shown in Figure 9. In this example from the Grimm
brothers’ The Robber Bridegroom (Phrase Detec-
tives 3 grimm10aw), plural they at the beginning of
the fourth sentence was marked by the participants
as having two distinct interpretations: a large com-
pany of guests and all his friends and relatives.5
The two interpretations are reflected by two coref-
erence chains in the graph component (Figure 9b).

5This is a great simplification of the number of in-
terpretations found by the participants for this example.
In Phrase Detectives, it is also possible to mark split
antecedent plurals–plurals that refer to sets composed
of entities introduced by multiple nominals, as in John
met Mary, then [they] went to the movies. In total, 86
participants marked this example, finding 12 distinct in-
terpretations, of which 9 were split-antecedent, including,
e.g., the union of the two interpretations discussed in the
main text, but also the girl, the bridegroom, the miller,
a large company of guests, etc. We do not show all
split-antecedent interpretations here, as this is another
challenge in itself.
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A. Appendix

...

(a) All references shown

...

(b) Only references with at least 3 annotators

Figure 12: Text component with edges filtered based on the number of players supporting a reference
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