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1.

A central issue in linguistics concerns the relationship between theories and evidence in
data. We investigate this issue in the field of discourse coherence, and particularly the study
of coherence relations such as causal and contrastive. Proposed inventories of coherence
relations differ greatly in the type and number of proposed relations. Such proposals are
often validated by focusing on either the descriptive adequacy (researcher’s intuitions
on textual interpretations) or the cognitive plausibility of distinctions (empirical research
on cognition). We argue that both are important, and note that the concept of cognitive
plausibility is in need of a concrete definition and quantifiable operationalization. This
contribution focuses on how the criterion of cognitive plausibility can be operationalized
and presents a systematic validation approach to evaluate discourse frameworks. This is done
by detailing how various sources of evidence can be used to support or falsify distinctions
between coherence relational labels. Finally, we present methodological issues regarding
verification and falsification that are of importance to all discourse researchers studying the
relationship between theory and data.

Keywords: discourse, coherence relations, cognitive plausibility, descriptive adequacy,
discourse theories

Validation of theories

A central issue in linguistics concerns the relationship between theories and evidence
in data. The Generalization Commitment, proposed for the cognitive linguistics field,
emphasizes that we seek general principles in our theoretical descriptions of linguistic
phenomena (Lakoff, 1991). The Cognitive Commitment emphasizes the importance
of incorporating a wide range of data from other disciplines, such as developmental
psychology and psycholinguistics, into our theoretical description of language. Both

principles stress the commitment to engage in scientific research and facilitate a

debate on the relationship between theories and empirical evidence (Gibbs, 1996).

We apply the methodological debate on the relationship between data and theory

to the disagreement that exists in the field of discourse coherence: which coberence

Discours, 30 | 2022, Varia



4 Merel C.J. Scholman, Vera Demberg, Ted J.M. Sanders

relation types should be distinguished? Coherence relations are semantic links
between clauses and sentences (Hobbs, 1979; Sanders et al., 1992), as illustrated
in Example [1].

[1]  The spelling bee participant was ecstatic after she correctly spelled “vivisepulture”.

This sentence expresses two events that are linked in a temporal relationship,
marked by the connective after. However, comprehenders are likely to interpret
these events as being causally related: the participant was ecstatic because she spelled
aword correctly. Hence, comprehenders assign more meaning to this sentence than
that conveyed by the individual clauses alone (Sanders et al., 1992). They do this
by inferring coherence relations.

In the field of discourse coherence, it is generally assumed that coherence relations
can be characterized into a fixed, limited number of types. On a coarse-grained level,
most proposals agree on four main types: causal, additive, temporal, and adversative
relations. However, various proposals for finer-grained relations exist and, as a
result, the field lacks a uniform set of relations that is agreed upon by all (see Bunt
& Prasad, 2016; Hovy & Maier, 1995; Sanders et al., 2018; for attempts to unify
frameworks). The lack of agreement on a set of relations can, in part, be attributed
to the existence of a variety of different criteria for introducing distinctions. One
goal of the current contribution is to discuss what the best-principled criteria for
evaluating these relations can be.

The development of a general theory of coherence relations would be of great
benefit to the field: an empirically validated theory that can account for the discourse
structure can provide more insight into the link between the structure of a text as a
linguistic object, its cognitive representations and the processes of text production
and understanding. Such a theory, located at the intersection of linguistics and
psycholinguistics, could lead to significant progress in the field of discourse studies.

How can we then evaluate and validate distinctions made in existing theories?
One criterion would be for researchers to provide linguistic examples and have
experts agree on their categorization. This is related to the descriptive adequacy of
an approach. However, adhering to only this criterion can make it difficult to falsify
distinctions (Knott & Dale, 1994). Consider Example [2].

[2] There was a banana peel on the ground. John slipped on it.

Imagine that the authors of this paper were to agree that this is an example of a
unique relational category within the class of causal relations, namely BANANA PEEL.
If relational distinctions are validated by providing examples and having experts
agree, this would mean that the BANANA PEEL relation should be considered a valid
distinction. Absurd as this example might seem, it emphasizes the need for additional
criteria for validating coherence theories. Without a more stringent validation process,
disagreement within the field and proliferation of relation types are inevitable.

URL: http://journals.openedition.org/discours/12075



Descriptively Adequate and Cognitively Plausible? Validating Distinctions... 5

We therefore suggest that proposed distinctions should be validated using cognitively
plausible evidence, including a wide range of data from various disciplines and modalities
(corresponding to the Cognitive Commitment as well as earlier efforts to motivate
theories of coherence, e.g., Crible & Degand, 2019; Degand, 1998; Evers-Vermeul
et al., 2017; Foltz, 2003; Knott, 1996; Sanders et al., 1992; Zufferey & Degand,
2017). By evaluating distinctions made in coherence relation frameworks similarly
to how cognitive theories would be evaluated (that is, subjecting them to stringent
criteria and rigorous testing by others), we can improve our understanding of the
phenomenon of discourse coherence. Evaluating and validating frameworks as theories
should therefore not be viewed as a criticism of a particular framework but as an effort
to contribute to a more general theory of coherence.

The current paper argues that two general criteria of validation are essential:
descriptive adequacy and cognitive plausibility. We first introduce each criterion,
providing information on what the requirement means in general and what it
means for coherence theories in particular. The paper then goes on to make the
following contributions:

— We argue that generalizable theories of coherence relations should be both
descriptively adequate and cognitively plausible.

— The criterion of cognitive plausibility is concretized by outlining possible
sources of evidence that can provide support for particular distinctions.

— An approach to validate coherence relation theories is proposed, focusing
on converging evidence and replication of results using various sources.

The concrete objective of this paper is to contribute to future research efforts
aimed at motivating a set of relational distinctions, as well as spark a debate about
the cognitive reality of distinctions and the development of a comprehensive theory
of coherence. Such a debate within the community will be instrumental in gaining a
deeper understanding of the link between the structure of a text as a linguistic object,
its cognitive representations, and the processes of text production and understanding.

11.  Descriptive adequacy

Descriptive adequacy is a quality measure for the evaluation of linguistic theories. It
was first described by Chomsky (1965), who considered theories to have descriptive
adequacy if they can account for a finite corpus of data and for the linguistic intuitions
of native speakers. Although Chomsky’s theory was originally proposed to account
for the adequacy of grammars, it can be applied to account for discourse theories as
well. Brewer and Lichtenstein (1982) tested the descriptive adequacy of theories of
discourse comprehension by asking participants to rate the naturalness of stories that
adhered to one of the theories. Sanders et al. (1992) consider a theory to be descriptively
adequate if text analysts can use it to describe the structure of all kinds of natural
text. Similarly, Wolf and Gibson (2005) consider visualizations of discourse structures
descriptively adequate when they can account for all possible interpretation structures.

Discours, 30 | 2022, Varia



6 Merel C.J. Scholman, Vera Demberg, Ted J.M. Sanders

1.1.1.  Descriptively adequate theories of coherence relations

A descriptively adequate coherence theory helps characterize the internal structure
of discourse — written and spoken texts — by plausible text structures (Taboada
& Mann, 2006). Descriptively adequate relational categories function as useful tools
to describe text structure (Sanders et al., 1993). They are descriptive constructs,
developed by linguists based on the available texts. There are three facets of descriptive
adequacy that a theory of coherence should adhere to. First, the theory must be
able to describe all relations in the texts that it aims to analyze (Knott, 1996). This
facet can be referred to as exhaustiveness of the relational taxonomy, or observational
completeness (see also Nuyts, 1992). Second, the categories that are part of the theory
should be distinguishable; that is, a theory should not propose relational categories
of which no examples can be found in natural text. This facet can be referred to as
discreteness of the taxonomy, or observational adequacy (see Nuyts, 1992). Finally,
theories must distinguish only those relations that are relevant and necessary, and
not more (e.g., a causal relational category entails the banana peel and slip relation)
(see also Moeschler & Auchlin, 2005). This facet can be referred to as efficiency of
the relational taxonomy, or economic adequacy.

1.1.2.  Evidence for descriptive adequacy of a theory of coherence relations

Adhering to observational completeness means that theories should be able to describe
all relations in the discourse that it aims to analyze. Using the theory successfully
to conduct a full analysis of texts could therefore be considered as evidence for its
descriptive adequacy. Underlying this type of evidence are two types of agreement.
The first is agreement between multiple experts on whether the distinctions that
the theory proposes correspond to the actual constructs in the language. This is not
to say that every linguist should agree that the proposed relational categories exist,
but at least more than one expert should agree on the categories in order for the
theory to be considered descriptively adequate. The second is agreement between
annotators when applying the theory to a body of text: successfully using a theory to
analyze a text entails sufficient inter-annotator agreement. In other words, we should
strive to devise annotation schemes that are not only sophisticated (i.e., descriptively
adequate) enough to be useful, but also reliable enough to be replicated (Artstein
& Poesio, 2008). Spooren and Degand (2010) note that low interrater agreement
suggests that the categories used in a theory are non-replicable, and therefore unfit
as a basis for theory building. It could therefore be argued that inter-annotator
agreement is a source of evidence for the descriptive reliability of a theory. However,
given that this type of evidence is based on annotator performance, we consider
annotation reliability to be evidence for the cognitive plausibility of a theory instead.
This will be elaborated on in Section 3.

12.  Cognitive plausibility

In cognitive science, the term “cognitive plausibility” has various meanings. In
cognitive modeling, it refers to being able to replicate the observed behavior of

URL: http://journals.openedition.org/discours/12075
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individuals, and in AI, the term refers to the inputs, outputs, and processes of
systems being comparable to those of humans (Kennedy, 2009; Smith & Hancox,
2001). In language acquisition, the cognitive plausibility of a computational model
is considered higher when it is directly related to the actual acquisition task (Phillips
& Pearl, 2015). These fields differ from each other and from the field of discourse
coherence in what their object of investigation is, but what they have in common
is that their theories need to explain human performance in order to be cognitively
plausible. This covers a number of dimensions, including a description of the adult
cognitive systems and a description of language acquisition and the development
of the cognitive system (Nuyts, 1992).

1.2.1.  Cognitively plausible theories of coherence relations

Coherence relations are considered to be cognitive entities that comprehenders infer
when they create a mental representation of the discourse. Cognitively plausible
theories of coherence must be able to describe discourse as it is encoded in human
cognition; that is, it should distinguish relational categories that actually play a role
in the construction of a cognitive representation of text (Sanders et al., 1992; see
also Taboada & Mann, 2006).

1.2.2.  Evidence for the cognitive plausibility of a theory of coherence

There are various sources of evidence that can validate the existence of relational
categories. Evidence can come from empirical studies that show that the proposed
relational categories have different effects on comprehenders’ cognitive processes
(e.g., in the areas of acquisition, comprehension, production). However, in the
field of discourse coherence, elaborations on what exactly constitutes cognitively
plausible sources of evidence have remained elusive. In this paper, the different
types of evidence that can be used to validate a theory’s cognitive plausibility will be
discussed in more detail, but first, we discuss the relation between the two criteria.

13.  Descriptively adequate and cognitively plausible?

Descriptively adequate theories often distinguish between more fine-grained relation
types so that they can describe all relevant aspects of text structures. This is exemplified
by very fine-grained distinctions found in many proposals, such as the level of detail
in distinctions between various CONDITION relations (see Appendix for an illustration
of how fine-grained conpITION distinctions can be). By contrast, cognitively plausible
theories distinguish between relation types that affect cognition, as evidenced by studies
of acquisition, processing, etc. As a result, they often do not consider fine-grained
distinctions, but rather focus on more global ones that might affect cognition, such
as causals, contrastives, and additives.

Although descriptive adequacy and cognitive plausibility are not contradictory,
in practice, coherence relation approaches often focus on one more than the other.
The two most well-known frameworks, the Penn Discourse Treebank (PDTB,
Prasad et al., 2007) and the Rhetorical Structure Theory Discourse Treebank
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8 Merel C.J. Scholman, Vera Demberg, Ted J.M. Sanders

(RST-DT, Carlson et al., 2003), place more emphasis on descriptive adequacy, each
in their own way'. Other coherence relation approaches or theories focus more
strongly on cognitive plausibility (e.g., Hobbs, 1979; Kehler, 2002; Knott & Dale,
1994; Sanders et al., 1992). For example, Sanders et al. (1992, 1993) proposed
the Cognitive approach to Coherence Relations (CCR), aiming for cognitive
plausibility. They explicitly did not aim at providing a “complete descriptively
adequate taxonomy of coherence relations” (Sanders et al., 1992: 4). In a recent
update to the taxonomy, however, they propose to include DISJUNCTION as a new
distinction, based on arguments targeting both descriptive adequacy and cognitive
plausibility (Hoek et al., 2019).

At this point, it is important to note the bias in the field towards describing written
language, rather than (spontaneous) spoken language. In the few instances that these
frameworks were applied to spoken language, serious adaptations had to be made.
For example, Tonelli et al. (2010) added Speech-act relations to the PDTB taxonomy
when they applied PDTB 2.0 to Italian spoken text, and Rehbein et al. (2016) noted
the need for a coNcLUSION relation when they annotated English spoken text. These
proposed adaptations could suggest that a focus on written language obscures a full
understanding of discourse coherence. The insufficient treatment of spoken language
in the area of discourse coherence is therefore considered problematic, given that
a generalizable theory of coherence should be based on text in the broadest sense
of the word — both written and spoken text. There have been important recent
contributions that draw the community’s attention towards this matter (see, for
example, Crible & Zufferey, 2015; Crible & Cuenca, 2017). Future studies will
hopefully further address this bias, important as it is for both descriptive adequacy
and cognitive plausibility.

Returning to the discussion of whether coherence relation approaches can be both
descriptively adequate and cognitive plausible, it can be expected that approaches
focus more on one criterion than the other, depending on what is relevant to their
research goals. For example, a theory of discourse as a linguistic object will aim
to describe the structure of the text, without taking into account the cognitive
status of this structure. Such a theory can be useful for a variety of tasks, including
automatic text summarization. The theory’s cognitive plausibility is irrelevant for
text summarization since this usually does not relate directly to human processing
tasks. The main focus is on extracting the most important information from the
text. As a result, the theory can be suitable and sufficient for that particular goal,

1. The PDTB’s goal is to annotate relations in corpora. However, PDTB’s approach is related to cognitive
plausibility as well: it makes distinctions based on the connectives or cue phrases found in the corpus.
This approach is largely based on Knott’s (1996) work, which assumes that the existence of a cue phrase
in a language can indicate the existence of a corresponding relational construct in cognition. The
RST-DT is based on the original RST framework, which is intended to describe texts, rather than the
processes of creating or reading and understanding them. However, its relational distinctions do relate
to cognitive insights: relations are defined as constructs that are associated with the particular effects
that a writer intends to achieve.

URL: http://journals.openedition.org/discours/12075



Descriptively Adequate and Cognitively Plausible? Validating Distinctions... 9

even though it does not account for the cognitive plausibility of the distinctions
that it makes (but see Smith & Hancox, 2001).

However, when using descriptive adequacy as the only criterion for developing
or validating a more general theory, it can be difficult to assess the appropriate
level of detail (see also Knott, 1996). For example, as illustrated in Appendix,
PDTB 2.0 distinguishes six subtypes of CONDITION relations and two more subtypes
of PRAGMATIC CONDITION relations?. By contrast, RST-DT distinguishes four types
of coNDITION relations. Both theories seem feasible as a descriptive framework, and
both have been used to annotate texts. They therefore meet the requirements for
being considered descriptively adequate. Additional sources of evidence are thus
needed to validate the distinctions. These sources speak to the cognitive plausibility
of the distinctions.

Another issue with using descriptive adequacy as the sole requirement for theories
concerns its explanatory power. Descriptively adequate approaches are useful tools
to describe but not to explain discourse structure. Cognitively plausible approaches
do have explanatory power, meaning they can make predictions about the object
of investigation, and these predictions can be falsified in various fields of linguistics
(see also Foltz, 2003; Knott, 1996; Sanders et al., 1993). Testing such empirical
predictions can advance the field of discourse coherence.

For an empirically validated, generalizable theory of coherence relations, descriptive
adequacy and cognitive plausibility are therefore both important: only theories that
address both criteria can improve our understanding of the mental processes of
discourse comprehension and production. Descriptively adequate approaches can
function as a starting point for developing a general theory: they can provide an
inventory of possible relational constructs, which researchers can then validate using
cognitive evidence. Such cognitively plausible evidence for relational distinctions
provides validation that these theories model the actual constructs that are present in
our linguistic system (see also Scholman et al., 2016; Smith & Hancox, 2001; Spooren
& Degand, 2010; for similar pleas to ensure cognitive plausibility of coherence
theories and annotation frameworks).

Descriptive adequacy and cognitive plausibility are both necessary and sufficient
for describing coherence relations, but they have a different status in the field:
descriptive adequacy is defined clearly and most approaches follow this naturally,
whereas cognitive plausibility is less well-defined and less often adhered to. The
remainder of this paper therefore focuses on defining the cognitive plausibility
criterion more clearly. In the next section, the criterion of cognitive plausibility is
made tangible by outlining possible sources of evidence that can verify or falsify the
cognitive plausibility of distinctions between labels or classes.

2. Relational labels that are written in SMALL cAPs refer to specific framework labels. Labels written in
normal font refer to general relation types, irrespective of a specific framework.

Discours, 30 | 2022, Varia



10 Merel C.J. Scholman, Vera Demberg, Ted J.M. Sanders

2. Criteria for cognitive plausibility

The literature generally states that cognitively plausible theories have to be responsive
to empirical results from cognitive research, thereby also providing support for the
framework’s structure and assumptions. However, the specific types of empirical
results or types of cognitive research are not elaborated on. We list possible sources
of evidence and provide a case study of evaluating certain distinctions using the
available evidence.

2.1.  Possible sources of evidence

The possible sources of evidence that are nominated are production, representation
and comprehension, processing, acquisition, linguistic evidence, annotation, and
crosslinguistic evidence. These sources operate on different levels: the first four sources
speak to psycholinguistic evidence, the latter three to evidence on the linguistic level.
Some give more direct insight into the plausibility of relational distinctions (such
as processing studies), others provide indirect insight into distinctions by studying
connectives (such as linguistic evidence or age of acquisition studies). Some of the
sources in this list prescribe methodologies (e.g., production, representation), others
build on these sources by using the same methodologies but looking at different
age groups (acquisition) or languages (crosslinguistic evidence). Moreover, some
sources allow for hypothesis testing in order to try to falsify the distinctions (e.g.,
processing studies), whereas others can indicate possible issues with distinctions,
but are less suitable for falsifying or verifying hypotheses (e.g., annotation studies).

The list of possible methodologies proposed for each source is not exhaustive; it
is merely meant to give an indication. The methods that are discussed are exemplary
for the methods that are commonly used in discourse coherence research, and
an example is given for many methods to illustrate the phenomena that can be
investigated. These examples merely function as pointers for those who are interested;
discussing every example in detail is outside of the scope of this paper.

2.1.1.  Production

Production data consist of written and spoken discourse. We distinguish between
corpus data and elicited data/experimental studies. Corpus data are strongly related
to descriptive adequacy: categories are distinguished based on the identification of
corresponding relational constructs in written or spoken texts. However, it can also
be used to provide cognitively plausible evidence: researchers can use this data to test
hypotheses based on distributional data. For example, Andersson and Spenader (2014)
investigate the occurrences of RESULT relations (Example [3]) and PURPOSE relations
(Example [4]) with and without their typical marker so in written corpora.

[3] Mary often borrows her sister’s clothes, so her sister gets upset with her.

[4] Mary often borrows her sister’s clothes, so she can look younger and more attractive.

URL: http://journals.openedition.org/discours/12075



Descriptively Adequate and Cognitively Plausible? Validating Distinctions... 11

They find that PURPOSE relations always occur with so, whereas RESULT relations
are often left unmarked. This distributional variability indicates that there is a
significant difference between the two types of relations. The data is therefore taken
to support the distinction between PURPOSE and RESULT relations?.

Examples of elicited production studies are item continuation and connective
insertion studies. In item continuation experiments, participants are presented
with prompts and asked to continue the prompt in a natural manner. This type
of study is useful to test whether readers are more likely to infer a specific type
of relation depending on different contexts. For example, Scholman et al. (2020)
presented participants with items varying in the presence of a list signal (e.g.,
several, multiple) in the context, and asked them to continue the story. The results
showed that comprehenders were sensitive to such a list signal (although differences
between individuals occurred): participants provided a continuation reflecting a list
coherence relation only when the context contained the list signal. This supports
the distinction of a distinct list relation.

In connective insertion experiments, participants are presented with the segments
of a relation and asked to insert a connective. Sanders et al. (1992) use such a task
to investigate whether readers are able to infer the coherence relations between
sentences. The results showed that participants were able to choose the connective
corresponding to the original connective relatively well. Most disagreements between
the inserted connective and original connective occurred for subjective relations.
A relation is classified as objective if both segments describe situations in the real
world; relations are subjective if speakers are actively engaged in the construction of
the relation (compare objective cause-consequence to subjective claim-argument).
Sanders et al.’s (1992) finding that participants could not accurately distinguish
between these objective and subjective relations indicates that the distinction
warrants more investigation. Issues related to the absence of evidence will be
discussed in Section 3.

2.1.2.  Representation and comprehension (offline)

Offline measures provide insight into the representation of the discourse after
the comprehension process is completed®. Methodologies tapping into these
representations include recall, comprehension questions, and judgment tasks (e.g.,
acceptability or plausibility ratings). Myers et al. (1987) studied participants’ recall
to investigate whether causal links affect the mental representation of the discourse.

3. It should be kept in mind that production data has a circular nature: distributional data of relations
annotated in corpora are based on a particular analysis in terms of descriptive categories. Consequently,
they do not provide independent evidence for or against the analysis.

4. Representation and comprehension can also be considered as being related to descriptive adequacy, since
they relate to the linguistic intuitions and interpretations of readers/speakers. However, we consider
studies that test such intuitions and interpretations to provide evidence for the cognitive plausibility of
distinctions, since they speak to the mental representation of the discourse (Sanders et al., 1992).

Discours, 30 | 2022, Varia



12 Merel C.J. Scholman, Vera Demberg, Ted J.M. Sanders

The results showed that causally related sentences such as [5] were recalled better
than non-causally related sentences such as [6], indicating that causally related
information is stored better.

[5]  Cathy felt very dizzy and fainted at her work. She was carried unconscious to a
hospital.

[6] Cathy had worked overtime to finish a project. She was carried unconscious to a
hospital.

Murray (1997) used a judgment task to investigate whether adversative connectives
such as however contribute differently to the discourse than causal and additive
connectives (e.g., consequently or moreover, respectively). They asked participants to
rate on a five-point scale whether sentences “followed sensibly” from the preceding
sentence. The results showed that sentences with incorrectly placed adversative
connectives led to greater disruption in the perceived coherence than incorrectly
placed additive and causal connectives.

Another method providing insight into the interpretation of relational types is
the sorting task (Miller, 1969), for which participants sort relations based on their
similarity to each other. Sanders et al. (1993) found that participants did not create
separate clusters for objective and subjective relations?, in particular within the set of
contrastive relations. Similar to the evidence discussed in the previous subsection,
this speaks against the cognitive plausibility of this specific distinction.

2.1.3.  Processing (online)

Various paradigms can be used to capture the online comprehension processes,
the most popular ones being the visual world paradigm, self-paced reading, and
eye-tracking-while-reading. For example, Wei et al. (2019) used the visual world
paradigm to investigate whether comprehenders are sensitive to the subjectivity
profile of Dutch and Chinese connectives®. Participants listened to causal relations
marked by a subjective or objective connective while looking at two images: one
depicted an event, the other depicted a person with a speech bubble containing a
picture of the event. The results showed that participants looked at the image of the
person more often after hearing a subjective connective than an objective connective.
This indicates that the subjectivity of a connective has an immediate influence on
readers’ expectations of the relation. The results of this study therefore support the
cognitive plausibility of the distinction between objective and subjective relations,
contrary to the results discussed in previous sections. Issues related to the relation
between evidence and counter-evidence will be discussed in the next section.

5. In Sanders et al. (1993), this distinction is referred to as semantic and pragmatic.

6. In Dutch, the causal connective omdat (“because”) is typically used to mark objective relations, whereas
the causal connective want (also “because”) is typically used to mark subjective relations.
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Descriptively Adequate and Cognitively Plausible? Validating Distinctions... 13

Crible (2021) used a self-paced reading design to investigate the effect of
negation on the processing of coNcessioN and RESULT. The results showed that
CONCESSION is more difficult to process than RESULT, confirming findings from
earlier studies (e.g., Bloom et al., 1980; Morera et al., 2017; Townsend, 1983) and
further providing support for the distinction between positive causal and negative
causal relations. Interestingly, this difference disappeared when the verb of the first
relational argument was negative, which shows that an alternative discourse cue
such as negation can modulate discourse-level processing and thereby impact result
and concession differently.

Measuring reading times or the proportion of looks are a rather natural way
of measuring comprehension: the interpretation process is not disturbed by the
experimental task. However, reading times can sometimes be ambiguous regarding
the types of processes they index; for example, longer reading times do not tell us
what type of difficulty causes it. In a visual world study, K6hne-Fuetterer et al. (2021)
investigated the processing of causal and concessive connectives (therefore and
nevertheless, as illustrated in Example [7]).

[71  Tim and Kim wonder whether they prefer to go dancing or to watch the new movie.
Kim likes dancing a lot.
a. Therefore, they go to the newly renovated disco to enjoy themselves.
b. Nevertheless, they go to the newly renovated cinema to enjoy themselves.

They found that readers were able to quickly process and integrate causal but not
concessive connectives in the discourse. These results may be due to an increased
difficulty of processing concessives, or of integrating them with upcoming content.
Neurological measures such as ERP (event-related potential) provide a clearer view
of what processes occur during reading. Kohne-Fuetterer et al. (2021) therefore
complemented the visual world results with two ERP studies. The data showed that,
when readers encountered a concessive connective instead of a causal connective,
they updated their mental representation from an expected causal relation (as in
Example [7a]) to an unexpected concessive relation (as in Example [7b]). This specific
updating process supports the explanation of the visual world study that their results
are due to an increased difficulty of processing concession compared to causality.

2.1.4. Acquisition

Children acquire connectives and coherence relations in a relatively fixed order (e.g.,
Bloom et al., 1980; Evers-Vermeul & Sanders, 2009). The system that underlies
this order is expected to correspond to a cognitively plausible categorization of
relations (Sanders et al., 1992). A number of different paradigms have been used
to study child language acquisition. Perhaps the simplest method for studying the
acquisition of discourse skills is by recording children’s spontaneous speech. Such
recordings can be found in corpora of longitudinal child language data, such as the
CHILDES (Child Language Data Exchange System) corpus (MacWhinney, 2014).
These corpora have provided a fruitful source of production evidence.
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Production methods such as elicited-production experiments also provide
researchers with a method to investigate discourse coherence skills in children.
Generally, the task consists of asking a child to respond to some sort of question
or stimulus. Evers-Vermeul and Sanders (2011) used a directive task to investigate
different domains of causality in children’s speech: children were asked to instruct a
puppet where to put stickers and to motivate their instruction. The results showed
that children aged 2 were able to use causal connectives in an objective context, but
that the subjective domain was acquired later”.

Another source of acquisition evidence comes from comprehension and
processing methods, such as act-out, picture-pointing, or visual-world studies.
Cain and Nash (2011) studied young readers’ knowledge of temporal, causal, and
adversative connectives using a cloze task, coherence judgment task and online
reading task and found that children were able to understand the meaning of all
three types of connectives. Knoepke et al. (2017) also used a coherence judgment
task to investigate children’s comprehension of causal sentences (Example [8]) and
adversative (or negative causal) sentences (Example [9]).

[8] Lena stayed in the sun for too long. Therefore, she got a sunburn.

[9] Sandra was not tired. Nevertheless, she went to bed.

The results showed that both children aged 6 to 10 and adults were more accurate
in judging the coherence of causal relations compared to adversative relations.
The study therefore provides evidence that causal relations are less complex than
adversative relations.

2.1.5.  Linguistic evidence

Linguistic evidence is related to descriptive adequacy: it is possible, and even likely,
that researchers make use of the available linguistic elements in their corpus to
develop an inventory of relation types, as PDTB has done. Nevertheless, linguistic
evidence is considered a cognitively plausible source, in accordance with Knott
and Dale (1994: 44), who state that “if people actually use a particular set of relations
when constructing and interpreting text, it is likely that the language they speak
contains the resources to signal those particular relations explicitly”. The marking
of relations can therefore provide insight into the cognitive constructs of coherence
relation types that comprehenders can compose and comprehend. This source of
evidence is different from production evidence, which studies distributions and
occurrences in a dataset. Linguistic evidence refers to the availability of various
linguistic elements in the language system.

7. Evers-Vermeul and Sanders (2011) used the term content for the objective domain and epistemic and
speech act for the subjective domain.
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Relations can be expressed or marked in different ways, leading to different
sources of linguistic evidence. The most commonly considered and explicit source
is the set of connectives (e.g., because, however) and cue phrases (e.g., for this reason,
to sum up, also referred to as secondary connectives, Rysovd & Rysova, 2018).
Connective inventories have been developed for various languages, including French
(Roze et al., 2012), German (Stede & Umbach, 1998), Portuguese (Mendes et al.,
2018), and Czech (Mirovsky et al., 2017), among others (see also Stede et al., 2019).

Knott and Dale (1994) used substitutability tests (which tap into people’s
intuitions about whether one connective or cue phrase can replace another in a
given context) for English connectives to create a framework of coherence relations
(see also Knott & Sanders, 1998). But connectives and cue phrases can also be used
to validate existing theories: should a framework distinguish several subtypes of a
relation, which are all typically marked by the same connective or cue phrase with
the same distributional properties (e.g., different types of cONDITION relations all
marked typically and consistently by if), this could indicate that the subtypes are not
cognitively plausible (see, e.g., Zufferey & Degand, 2017). Similarly, if a relational
category is typically marked by a variety of connectives and cue phrases, the category
might be too coarse-grained and could be further distinguished into subcategories
(as noted elsewhere, e.g., Degand, 1998). Yung et al. (2021) used substitutability
tests to study whether the relational distinctions in PDTB 3.0 are fine-grained
enough. Their results showed that the relation inventory would need to be extended
in order to capture temporal aspects in relations marked by before vs. until: both are
classified as the same type of relation (successioN) but the results clearly showed
that participants did not consider these connectives to be interchangeable. This
is taken as evidence that their classification is too coarse-grained (but see Rysova
& Rysovi, 2018).

Connectives and cue phrases are generally considered the strongest markers of
coherence relations. However, the encoding of a relation can take place on different
levels; not only on the connective level (Stukker & Sanders, 2012). It is possible
that certain relations are in fact encoded differently (e.g., in syntactic features). For
example, relating to the distinction of objective vs. subjective relations, Levshina
and Degand (2017) show that a set of semantic and syntactic features such as modality,
tense (past vs. non-past) and the presence of evaluative adjectives, are reliable predictors
of the more subjective and objective uses of because. This demonstrates that the
subjectivity distinction can indeed be anchored in the immediate linguistic context
rather than in the connective itself. A line of research that has recently gained more
attention is uncovering non-connective cues that signal a large variety of relations;
for example, studies have shown that verb tense is a marker for temporal relations
(Grisot, 2018; Grisot & Blochowiak, 2021), negation for concession relations (Crible,
2021), negation and modals for CHOSEN ALTERNATIVE relations (Asr & Demberg, 2015;
Webber, 2013), complementizers for consequence (Rohde et al., 2017), and implicit
causality verbs for causal relations (Bott & Solstad, 2014; Kehler et al., 2008). The
most comprehensive collection of signals is the RST-DT Signaling Corpus (Das
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& Taboada, 2018), in which coherence relations have been annotated for all possible
signals: reference, semantic, lexical, syntactic, and graphical features (see also Hoek
etal., 2018). Future studies will hopefully provide more insight into the link between
these markers and specific relational categories.

2.1.6. Performance of annotation

In order to study the distribution and linguistic realization of coherence relations,
researchers use discourse-annotated corpora. These corpora are commonly manually
annotated by trained, expert annotators. Performance of annotation could provide
interesting, albeit indirect, insights into the plausibility of categorizations. This type
of evidence is related to the distinction between competence (what language users
can do in principle) and performance (what they actually do). After all, relational
categories might be distinguishable in theory, but they also need to be able to be
reliably distinguished in practice®.

One source of annotation evidence is how easily items can be annotated according to
this distinction. Taboada and Mann (2006) refer to this as observability; the possibility
of distinguishing one relation from another. Crible and Degand (2019b) evaluated
inter-annotator agreement between coders using Crible and Degand’s (2019a) taxon-
omy for spoken discourse markers to identify distinctions that might be superfluous or
need further operationalization. They conducted a quantitative and qualitative analysis
of inter-annotator (dis)agreements, which provided the grounds for a number of
revisions to the original taxonomy. Zufferey and Degand (2017) set out to empirically
validate the PDTB annotation framework by using it in a crosslinguistic annotation
study, thereby proposing a number of revisions to the original framework. Similarly,
PDTB 3.0 (Webber et al., 2019) made changes to the inventory of PDTB 2.0 based
on annotation evidence. For example, annotation practice showed that it is hard to
distinguish reliably between CONTRAST.OPPOSITION and CONTRAST.JUXTAPOSITION,
illustrated in [10] and [11].

[10]  Private construction spending was down but government building activity was up.

[11]  Sales were roughly flat in the 1989 model year compared with a year earlier though
industry sales fell.

The PDTB describes JUXTAPOSITION relations as presenting alternatives, whereas
OPPOSITION relations present extremes of a gradable scale. As a result of the low
inter-annotator agreement for these relations, PDTB 3.0 does not distinguish
between these subtypes anymore.

In sum, the annotation process (the ease with which a distinction can be made)
and outcome (amount of agreement between annotators) can be used as evidence that

8. This type of evidence could be considered to relate to the descriptive adequacy of a theory, because it
is based on annotated data. However, we consider it evidence regarding cognitive plausibility, since it
speaks to performance of annotators.
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specific categorizations are not entirely valid or reliable. It is, however, important to
keep in mind that achieving good interrater agreement does not necessarily ensure
validity: two annotators may agree on a classification due to annotation biases or
prejudices, while that classification may be wrong (Artstein & Poesio, 2008).

2.1.7.  Crosslinguistic evidence

Finally, studies investigating discourse coherence in multiple languages can provide
valuable insight into the plausibility of a category, given that crosslinguistic evidence
increases the confidence we can have in our findings (Klavan & Divjak, 2016).
First, however, we should consider a more fundamental question: are relational
categories necessarily universal and language-independent? Although general classes
of relations are argued to hold across languages, fine-grained relational distinctions
seem to differ between languages. Consider the PDTB, which has been applied to
different languages, such as Chinese, Czech, Hindi, Arabic, Italian, Turkish, and
French. Some of these efforts have made changes to the original relational inventory
by merging certain labels that are difficult to distinguish and proposing new labels
(e.g., Al-Saif & Markert, 2010; Zhou & Xue, 2015; Zufferey & Degand, 2017).

The adaptations of frameworks to different languages can have two reasons.
First, it is possible that certain fine-grained relational distinctions identified for one
language might not be relevant in other languages®. This would mean that relational
categories can be language-specific, in which case more research is needed to fully
understand which relational distinctions are affected, and why they are found to
be relevant in one language but not another. Second, differences can be caused by
varying expert intuitions, rather than by actual linguistic differences. This implies
that relational categories are not language-specific, and crosslinguistic evidence can
be used to identify which distinctions warrant more investigation.

Future empirical crosslinguistic studies might provide more insight into this
issue. Most studies to date have investigated the meanings and functions of discourse
connectives in various languages (Gonzalez, 2005; Zufferey & Degand, 2017),
translations of connectives and relations between connective lexicons for different
languages (e.g., Bourgonje et al., 2017; Hoek & Zufterey, 2015; Knott & Sanders,
1998), and annotations of multilingual parallel corpora (e.g., Cunha & Iruskieta,
2010; Zeyrek et al., 2020; Zufferey & Degand, 2017). Less is known about different
relational distinctions and the effects of relational distributions on processing and
acquisition in different languages (but see Kohne-Fuetterer et al., 2021; Mak
et al., 2013; Sun & Zhang, 2018; Zufferey et al., 2018). Studying crosslinguistic
differences can provide insight into the feasibility of a universal cognitive theory
of coherence relations.

9. Consider findings from colour research: some languages distinguish between certain colour concepts that
other languages do not distinguish (see, e.g., Kay & Regier, 2006; Roberson et al., 2005). Of course,
colour research is not located in the same domain as discourse coherence research, but it illustrates that
languages and cultures do not necessarily conceptualize the same distinctions.
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For now, we consider crosslinguistic evidence to have a reduced status: it can
provide possible additional support for the cognitive plausibility of a distinction, but
it is not considered to be absolutely necessary support. It can therefore not provide
counter-evidence for the cognitive plausibility of a distinction. The reason is that
language is shaped by experience and language shapes cognition, and so crosslinguistic
differences may occur. As a result, striving for universal cognitive theories might
even be counter-productive: a theory that can be applied to all languages might
not be complete in any language, therefore rendering an insuflicient account of
discourse coherence in general. Indeed, Zufferey and Degand (2017) note that a
taxonomy designed for multilingual purposes cannot aim for a total coverage of
specificities in every language, due to the unique features of individual languages.

In sum, several sources of evidence are nominated for justifying relational
distinctions based on the criterion of cognitive plausibility. Of course, these different
sources do not provide the same type of insights. However, the different insights
that can be gained using these methods are exactly what makes the combination
of evidence stemming from various methodologies informative regarding the
plausibility of distinctions.

2.2.  Applying the criteria: a case study

Source Evidence
Production JIX
Representation/Comprehension v
Processing v/
Acquisition NA

Linguistic system

Annotation

>

Crosslinguistic system

Table 1 — An overview of the evidence from various sources
regarding the cognitive plausibility of coNTRAST and CONCESsION relations.
v : evidence available; X: counter-evidence available; NA: no evidence available

We now turn to an illustration of how coherence relation distinctions can be evaluated
using the further defined criterion of cognitive plausibility. Table 1 presents an
overview of the evidence that has been found to support (or contradict) the cognitive
plausibility of adversative relations, in particular the distinction between CONTRAST
(i.e., semantic opposition) and CONCESSION (i.e., negative causal) relations. CONTRAST
relations are characterized by relating two segments containing information, as
illustrated in Example [12]. CONCESSION relations are characterized by one segment
creating an expectation and another segment denying this expectation (Robaldo
& Miltsakaki, 2014; Prasad et al., 2007), as in [13].
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[12]  Noah likes to go swimming, whereas Toby prefers to play at the playground.
[13] We wanted to go to the zoo, but it was raining.

The CONTRAST-CONCESSION distinction is chosen because both evidence and
counter-evidence have been found, and some methodologies have not yet been
applied to investigate the plausibility, as shown in Table 1.

— Evidence: Several studies have identified or investigated unique linguistic
markers for these relations in various languages (for example, whereas and
by contrast are typical English contrastive connectives, and even though
and nevertheless are typical concessive connectives; see, e.g., Knott, 1996;
Prasad et al., 2007). Moreover, comprehenders have been found to be able
to distinguish between CONTRAST and CONCESSION relatively well (Sanders
et al., 1992)'°. Finally, readers show a processing difference between
CONTRAST and CONCESSION relations (Asr & Demberg, 2020).

— Counter-evidence: Expert annotators have consistently found that agreement
on the classification of relations in these two categories is difficult to reach
(Webber et al., 2019; Zufterey & Degand, 2017, see also Demberg et al.,
2019). This could indicate that the distinction is not a functional one.
Moreover, a connective insertion study revealed that comprehenders are
able to distinguish coNcEssION relations relatively well, but not coNTRAST
relations (Scholman & Demberg, 2017). This indicates particular difficulty
with the coNTRAST distinction.

— No evidence available: A literature review revealed no sources on the acqui-
sition of this distinction. Future studies will hopefully address this gap in
order to provide more support for the justification of the distinction.

The small case study raises several issues regarding what counts as enough
evidence or counter-evidence to validate the relational class.

3. Verification and falsification

One goal of using the more clearly defined criterion of cognitive plausibility is to be
able to validate proposed relational distinctions and theories as a whole. This goal
presupposes that those distinctions can be falsified. The current section explores
the notion of falsification.

Theories that aim to explain language as it is represented in the mind can be
held accountable for the hypotheses they generate. Accountability relates to two
principles: reliability and validity. Reliability is a measure of stability or consistency:
can experts agree on a description of a linguistic object using the theory? And do

10. The notion of CONTRAST used in this paper is similar to Sanders et al.’s (1992) negative additive relations
and CONCESSION is similar to negative causal relations.
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experts agree with their own earlier annotations? To determine the validity of a
theory, one can ask: how accurately does the theory represent the construct? Testing
the validity of a theory is related to falsification: researchers should not look for
evidence that supports or confirms the theory, but rather look for evidence that the
theory is not valid (Popper, 1959). This means that it should be possible to refute
the hypotheses that can be developed based on theories. In the next subsections,
we focus on issues related to falsification and verification.

3.1.  Falsification: what counts as evidence that a distinction is not valid?

When is a distinction falsified? One answer would be to adhere to a checklist: a lack
of evidence in studies using one of the methodologies indicates that the distinction
is not valid. In other words, if one were to commit fully to cognitive plausibility,
an ideal framework would be one that only includes relational categories for which
cognitive evidence has been found in all sources, and no counter-evidence has been
found in any of the sources.

However, this approach runs certain risks. Non-significant or null results can
always occur, even when examining true effects (Harms & Lakens, 2018). The absence
of evidence is therefore not necessarily the same as evidence of absence. If studies
have failed to produce evidence supporting a particular type of relation, this could be
due to many different factors. Of course, it could be that this particular category is
not cognitively plausible. But it could also be due to power issues or methodological
incompatibility. A strict falsification approach therefore runs the risk of a Type II
error, and thus we consider a strict falsification approach to be counter-productive for
theories of coherence relations. Rather, we argue that verification can play a bigger
role in validating coherence theories, as will be discussed in the next subsection.

Nevertheless, we need a more defined idea of what counts as counter-evidence.
We argue that null results from one source can be considered as counter-evidence
for the cognitive plausibility of the distinction. But this alone is not enough to count
as evidence that a distinction is not cognitively plausible. The distinction should still
be falsified by evidence from multiple sources, using different methodologies and
materials. Crucially, we propose that failure to find any effect in all four psycholinguistic
domains (production, representation, processing and acquisition) is sufficient evidence
for non-validity of the distinction.

3.2.  \Verification: what counts as enough evidence?

Ideally, the distinctions made by theories are validated by available evidence from
all sources. However, it is likely that a theory cannot account for all behavioral
phenomena within its range. To address this, Nuyts (1992) suggests speaking of
the probability of a theory being cognitively plausible: the more data that a theory
accounts for, the higher the probability that it is an adequate characterization of
the phenomenon under investigation. From this point of view, any evidence of a
distinction being cognitively plausible is a good start, but there really is no way to
say that there is enough evidence. Perhaps “sufficient” is a better term.
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What, then, counts as sufficient evidence? Support for a particular distinction
should come from multiple sources, ideally at least from each major psycholinguistic
modality. Evidence from only a single source can be considered indicative of the
existence of the category, and will need to be supplemented with evidence from other
sources, using different methodologies, participants and materials. This approach
empbhasizes the importance of replicability and can rule out the risk of false positives.

This idea is consistent with other proposals arguing in favor of providing
converging evidence from multiple methods before considering a theory valid.
Arguing for a general theory of inferences, Magliano and Graesser (1991) advocate
a “three-pronged method” that coordinates (i) predictions generated by theories or
hypotheses, (ii) data from think aloud protocols, and (iii) behavioral measures that
asses processing time. In a similar vein, but recommending different methodologies,
Sanders and Evers-Vermeul (2019) advocate a combination of (i) corpus studies on
language use, (ii) experimental studies on discourse processing and representation,
and (iii) corpus-based and experimental studies on language acquisition. They argue
for this combination of converging methodologies because each methodology has its
own merits and drawbacks, and they can therefore complement each other. Similar
approaches have been taken in work that evaluates or motivates distinctions (e.g.,
Evers-Vermeul et al., 2017; Hoek et al., 2019; Zufferey & Popescu-Belis, 2017).

A remaining issue concerns those distinctions for which both evidence and
counter-evidence are found, such as objective vs. subjective relations or the distinction
between cONTRAST and CONCESsION. Perhaps the issue is with the descriptive adequacy
of such distinctions. For example, the distinction between CONTRAST and CONCESSION
might not be optimally categorized yet. Theories have provided different ways to
distinguish these relations from each other (Izutsu, 2008; Prasad et al., 2007; Carlson
et al., 2003; Pander Maat, 1998), and they have all provided linguistic examples as
validation for their categorizations. Robaldo and Miltsakaki (2014) argued that previous
classifications do not account for the full range of variants of CONCESSION relations,
and they proposed a different categorization based on the source of expectation (e.g.,
correlation and implicature are two different sources). They then report a significant
improvement on the annotation of previous disagreements on CONCESSION-CONTRAST
relations in the PDTB. This indicates that the new classification might be a more
plausible one, although this, of course, warrants more investigation. Distinctions for
which there is conflicting evidence might require more investigation to determine
whether the classification is the most optimal one. This is the type of debate that the
community would benefit from, and that could advance the field of discourse coherence.

4, Conclusion

We have discussed different criteria to validate theories of discourse coherence:
descriptive adequacy and cognitive plausibility. Both criteria are based on the notion
that distinctions made in theories should correspond to and account for linguistic
data. Theories and the relational categories that they distinguish can therefore be both
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descriptively adequate and cognitively plausible. However, in practice, many frameworks
— as well as their corresponding corpora — have a focus on descriptive adequacy. Their
relational inventories differ from each other in the number and types of relations, the
labels, and the underlying definitions of labels. This severely limits the interoperability
of frameworks and data resources available in the field (Sanders et al., 2018).

Crucially, we have argued that a text-analytic model that aims to have explanatory
power should adhere to both criteria. Only theories that address both criteria can
improve our understanding of the mental processes of discourse comprehension
and production. Cognitively plausible coherence relation constructs are at the
basis of linguistic phenomena, and they are the cause of the observations made in
descriptively adequate approaches. Descriptively adequate approaches that capture
those phenomena are more generalizable. In other words, distinctions that are both
descriptively adequate and cognitively plausible should be more durable and relevant,
because they are grounded in how linguistic processes actually work.

The current contribution emphasized the need for converging evidence in order
to verify our theories of coherence. Of course, obtaining evidence for all relational
distinctions using all suggested sources is difficult to achieve, if only for the sheer
number of resources needed for such an undertaking. We do not claim that theories
should not be used or trusted without providing cognitively plausible evidence using
all of these sources. Rather, the goal is to start a discussion on issues related to
validation and to work towards validating more distinctions. Certain distinctions,
mainly on a coarse-grained level, have been verified in numerous studies. For
example, a large body of literature has shown that comprehenders differ in their
acquisition, representation and processing of additive vs. causal relations (see Bloom
et al., 1980; Knott & Dale, 1994; Sanders et al., 1992) and positive vs. adversative
relations (see K6hne-Fuetterer et al., 2021; Knoepke et al., 2017; Evers-Vermeul
& Sanders, 2009). Nevertheless, many other distinctions have not yet been validated,
and we see this as a fruitful direction for future studies. This holds in particular for
more fine-grained distinctions within classes, for example between various types of
additive, negative, and temporal relations.

Several points remain open for discussion. First, how should we view distinctions
with conflicting evidence (i.e., evidence and counter-evidence)? Our current proposal is
to reconsider their descriptive adequacy: distinctions such as CONTRAST vs. CONCESSION
might require further investigation to determine whether the current classification is
the most optimal one. The question is whether this solution works for all distinctions
with evidence and counter-evidence.

Second, the issue of crosslinguistic evidence deserves more consideration in the
community. We have argued that a crosslinguistic, universal theory of discourse
coherence is not desirable given the research that is currently available. We question
whether it is feasible and valid to expect all relation types to be (equally) cognitively
plausible in all languages, and rather expect differences in the types of fine-grained
relation types that can be distinguished in various languages. This is evidenced,
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for example, by the presence of connectives that make fine-grained distinctions in
only some languages — consider subjective causal want and objective causal omdat
in Dutch, vs. the general causal connective because in English. Additional research
is needed to provide insight into the crosslinguistic generalizability of relational
categories. Crosslinguistic evidence can therefore be used to further strengthen the
support for a distinction, but should not be considered absolutely necessary support
until such research is available.

In sum, we have argued that generalizable theories of coherence relations should
be both descriptively adequate and cognitively plausible, and we have concretized
the criterion of cognitive plausibility. We hope this proposal will contribute to
future research efforts aimed at validating relational distinctions, as well as spark a
debate about the evaluation of distinctions and the development of a comprehensive
theory of coherence. This can lead the field to a deeper understanding of the link
between the structure of a text as a linguistic object, its cognitive representations
and the processes of text production and understanding.
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Appendix - Condition relations in existing frameworks

Tables 2 and 3 present an overview of the relational labels belonging to the Condition

classes in the two most well-known discourse frameworks, the Penn Discourse
Treebank 2.0 (PDTB; Prasad et al., 2007) and the Rhetorical Structure Theory
Discourse Treebank (RST-DT; Carlson & Marcu, 2001). Both approaches adhere
to descriptive adequacy, and both have been used successfully by many different
researchers to annotate texts. However, as can be seen in Tables 2 and 3, they differ
in their classification of fine-grained relation types.

A short description based on the manuals is provided in order to illustrate the

fine-grained differences between the definitions. The respective manuals provide

examples of each label.

Relation type Subtype Short description
Condition
Hypothetical If the condition holds true, the consequence
is caused to hold at some instant in all possible
futures.
General Every time that the condition holds true, the

consequence is also caused to be true.

Factual present

The condition has either been presented as a fact
in the prior discourse or is believed by somebody
other than the speaker/writer.

Factual past

Similar to Factual present but the condition
describes a situation that is assumed to have taken
place at a time in the past.

Unreal present

The condition describes a condition that either
does not hold at present or is considered unlikely

to hold.

Unreal past

The condition describes a situation that did not
occur in the past and the consequence expresses
what the consequence would have been if it had.

Pragmatic condition

Relevance The condition provides the context in which the
description of the situation in consequence is
relevant.

Implicit Applies in special rhetorical uses of if-constructions

assertion when the interpretation of the conditional con-

struction is an implicit assertion.

Table 2 — Types of Condition relations in the PDTB 2 (Prasad et al., 2007)
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Relation type Subtype Short description
Condition
Condition The truth of the proposition is a consequence of the
fulfillment of the condition.
Hypothetical | The condition is not factual; the consequences would
arise should the condition come true.
Contingency | The satellite suggests an abstract notion of recurrence
or habituality.
Otherwise Realizing the condition will prevent the realization

of the consequences. (Otherwise typically marks this
relation type.)

Table 3 — Types of Condition relations in the RST-DT (Carlson & Marcu, 2001)
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