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The chapter addresses the question of what constitutes embedding in discourse
and argues that discourse-structural subordination is a case in point. The concept
of discourse-structural subordination is discussed both from the viewpoint of dif-
ferent theories applying the notion of “rhetorical” or “discourse relations”, as well
as in goal-driven approaches to discourse structure. The chapter also provides an
overview of how discourse-structural embedding is realized in language with an
emphasis on the relationship between discourse-structural and syntactic subordi-
nation. Finally, the notion of discourse subordination is revisited from the view-
point of the semantic and pragmatic processes that may lead to the establishment
of a subordinating relation between discourse segments.

1 Introduction

This chapter addresses the question of whether the notion of embedding is rele-
vant in discourse structure and, if so, what constitutes embedding in discourse.
We will argue that discourse-structural subordination is a case in point, discussing
this concept both from the viewpoint of different theories applying the notion
of rhetorical or discourse relations, as well as in goal-driven approaches to dis-
course structure. Furthermore, we will provide an overview of how discourse-
structural embedding is realized in language, with an emphasis on the relation-
ship between discourse-structural and syntactic subordination. Finally, we will
revisit the notion of discourse subordination from the viewpoint of the seman-
tic and pragmatic processes that may be taken to lead to the establishment of a
subordinating relation between discourse segments.
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The chapter is structured as follows. In Section 2 we first introduce the no-
tions of rhetorical/discourse relations and the distinction between coordinating
and subordinating discourse relations before providing an overview of theories
of discourse structure that contribute an implicit or explicit notion of discourse-
structural subordination. Section 3 discusses parallels and mismatches between
embedding in syntax and discourse, while Section 4 is devoted to semantic and
pragmatic mechanisms that establish subordination in discourse. Section 5 pro-
vides a summary and points at further related issues.

2 Discourse-structural subordination

While there is no widely accepted definition of discourse-structural subordina-
tion, one of the most prominent concepts related to subordination in discourse
is the notion of subordinating discourse relations. In what follows, we first intro-
duce the distinction between subordinating and coordinating discourse relations,
tracking down its deployment throughout some of the most prominent theories
of discourse that utilize the notion of rhetorical or discourse relations. We do this
in an attempt to pin down the exact notion of discourse subordination that these
theories implicitly or explicitly provide. We then explore the view of discourse
subordination that emerges from a second set of theories of discourse structure
that regard discourse goals or questions under discussion as the central organiz-
ing principle in discourse. The section ends with a summary and a discussion
of more recent work providing comparison or integration of the two sets of ap-
proaches to discourse structure.

2.1 Subordinating vs. coordinating discourse relations

In one of the first influential approaches to the study of discourse, Rhetorical
Structure Theory (RST; Mann & Thompson 1988), discourse (or rhetorical, coher-
ence) relations1 are defined on the basis of the following definition of discourse
coherence (Mann, RST website, http://www.sfu.ca/rst/):

... For every part of a coherent text, there is some function, some plausible
reason for its presence, evident to readers, and furthermore, there is no

1The use of these terms varies across theoretical approaches. While RST uses the notion of
“rhetorical relations”, Hobbs (1985) speaks of “coherence relations”, and later work like Asher
& Lascarides (2003) and Asher & Vieu (2005) uses the term “discourse relations”. Throughout
this chapter, we will use “discourse relations” as a general term for the purpose of discussing
general issues, and “rhetorical relations” and “coherence relations” when we deal with the
respective theory.
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18 Embedding in discourse

sense that some parts are somehow missing. RST focuses on the first part—
an evident role for every part.

A rhetorical relation is thus a pragmatic function that an utterance or a larger
part of a text fulfills with respect to another. For instance, Elaboration holds
between two discourse units that describe the same state of affairs at different
levels of abstraction (e.g. Hobbs 1979, 1985, Kehler 2002), see (1) (Hobbs 1985: 18).
Parallel holds between discourse units in virtue of the similarity or uniformity
of their content along some relevant dimension (Hobbs 1985, Kehler 2002, Asher
& Lascarides 2003), as in (2) (Hobbs 1985: 15), where the similarity condition is
satisfied by the predication of the same action, setting, of the two data structures
(“stack A” and “link variable P”). Contrast connects discourse units whose con-
tent is “opposite” or “contradictory” in some respect, and is typically marked by
the connective but, see (3) (Lakoff 1971: 133).2

(1) Elaboration:
Go down First Street.
Just follow First Street three blocks to A Street.

(2) Parallel:
Set stack A empty and
set link variable P to T.

(3) Contrast: John is tall, but Bill is short.

The theory of Hobbs (1985: 25) was one of the first in which what he called
coherence relations were divided into two categories of relations, coordinating
and subordinating. However, Hobbs did not relate these notions to discourse-
structural embedding. Rather, such a distinction is suggested as an approach to
the problem of identifying the content of larger discourse segments composed of
single clauses: when two segments are linked by some relation, they compose to
a single unit which is then linked to a new discourse unit by means of a discourse
relation. Hobbs contends that in order to be able to apply his definitions of coher-
ence relations to discourse units larger than a single clause, one needs to be able
to say “what is asserted by those segments” in terms of a joint, overall content, a
“kind of summary” or “discourse topic” (ibid.: 25). This requirement follows from

2For amore comprehensive list and informal definitions of coherence relations, see, for instance,
Zeevat (2011), Jasinskaja & Karagjosova (2020), as well as the catalogue of relations on the RST-
website (https://www.sfu.ca/rst/01intro/definitions.html) and the glossary of SDRT-relations in
Asher & Lascarides (2003: 459–471).
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the way Hobbs defines coherence relations in terms of inferences drawn by the
listener on the basis of the content of the segments and the knowledge of speaker
and hearer. Without computing a joint assertion for a composed discourse unit,
there is no way in which a unit can be attached to it by means of a coherence re-
lation. The difference between coordinating and subordinating relations is then
described as follows. “To recognize a coordinating relation, one must generally
discover some common proposition inferrable from each segment” (ibid.). When
one of the two segments is subordinated to the other, however, “the assertion
of the composed segment is the assertion of the dominant segment” (ibid.). Ac-
cording to Hobbs, in a Contrast relation S0, but S1, where S0 and S1 are discourse
segments, one (usually the second) segment is informationally more dominant
with respect to the overall discourse topic of S0 and S1. Thus, in spite of the
structural parallelism displayed in (3), applying Hobbs’ informational dominance
criterion would lead to characterizing the relation between S0 and S1 as subordi-
nating. An Explanation relation S0, because S1 receives a similar treatment, based
on the argument that the first segment determines the content (discourse topic)
of the entire complex segment (ibid.). In contrast, an Elaboration relation is co-
ordinating according to Hobbs, since the two segments contribute a common
proposition as the assertion of the composed segment (ibid.). For instance, the
common proposition for (1) would be that the addressee should go three blocks
down First Street until she reaches A Street. Similarly, Parallel involves the in-
ference of a common proposition which counts as the assertion of the composed
segment. Thus, from each of the clauses in (2) one can infer that a data structure
is being set to a value (ibid: 15). From this point of view, subordination is defined
in terms of informational dominance, and relations like Contrast, Explanation
and Violated expectation count as subordinating, and Elaboration and Parallel
as coordinating.

At the same time, Hobbs (1985) provides a classification of coherence rela-
tions based on four aspects of the discourse situation – (i) relations reflecting
real world coherence between events (such as Cause), (ii) relations connecting
discourse segments to conversational goals (Evaluation), (iii) relations connect-
ing segments to the listener’s prior knowledge (Background, Explanation), and
(iv) inferential relations between discourse segments (including Parallel, Elab-
oration, Contrast and Violated expectation). This classification cuts across the
above-mentioned coordination/subordination distinction. Thus, Hobbs’ fourth
class, which he calls “expansion relations”, involves relations that “expand the
discourse in place”, “rather than carrying it forward and filling the background”
the way relations like Cause, Explanation and Background do. Thus, whereas
some expansion relations like Parallel and Elaboration are coordinating, others,
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such as Contrast and Violated expectation, are categorized as subordinating, just
like non-expansion relations like Background and Explanation. Hobbs’ distinc-
tion between expansion relations and relations that carry the discourse forward
comes closer to a structural definition of/view of discourse subordination, and,
together with his subordination/coordination distinction, has significantly influ-
enced subsequent work on the notion of subordination in discourse that we dis-
cuss below.

Let us however first turn to the rather functionallymotivated division between
two types of relations that is put forward in Rhetorical Structure Theory (RST;
Mann & Thompson 1983, 1987, 1988). In general, RST is characterized by Mann &
Thompson (1988: 243) as a “theory of text organization” that “identifies hierarchi-
cal structure in text” in describing “the relations between text parts in functional
terms”, with the aim of providing a “general way to describe the relations among
clauses in a text” (ibid.: 244). More specifically, RST views discourse as being
structured along rhetorical relations between non-overlapping text spans, where
a text span is a contiguous linear interval of text, that is, a clause or a portion
of text with an RST structure. Only one single relation may hold between two
text spans. Relations are defined in terms of the writer’s intentions and the ef-
fect that text spans are intended to achieve with respect to the reader’s attitudes
(knowledge, beliefs, desires) on the subject matter described by the text spans,
which in many respects is comparable to Hobbs’ inferential view of discourse
coherence. In contrast to Hobbs, however, segments in RST are linked to a larger
segment without the requirement of computing a common semantic core of the
segments constituting the larger segment. Furthermore, within a particular RST
relation, a text span serves as either a Nucleus or a Satellite. This distinction is
based on the observation that the relations are mostly asymmetric. For instance,
in an Evidence relation, if it holds that A is evidence for B, it does not hold that
B is evidence for A (ibid.: 266). Nuclearity is taken to be a central principle of
the hierarchically organized discourse structure that is represented as an RST-
tree, as well as a central notion for a theory of text structure (ibid.: 268). It is
defined in functional terms: the Nuclei are comprehensible without the Satellite,
are not replaceable and more essential to the writer’s purpose, whereas Satellites
are incomprehensible without the Nucleus and replaceable by other material. In
addition, whereas a Satellite supports the purpose of the Nucleus, it is not strictly
necessary for the coherence of the text. Thus if “we delete all units that function
as nuclei anywhere in the text, the result should be incoherent and the central
message difficult or impossible to comprehend” (Mann & Thompson 1987: 32).
On the other hand, deleting units that only function as Satellites in a text should
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not have an effect on its coherence, and the result is a synopsis of the original
text.3

Based on the distinction between Nucleus and Satellite, two principally differ-
ent types of relations are assumed. While most relations are of the type Nucleus-
Satellite, a few relations are Multinuclear, with no Satellite. This is illustrated
in Figure 1, where the diagram to the left represents the Nucleus-Satellite rela-
tion Circumstance and the diagram to the right represents the Contrast relation.
Graphically, the Nucleus is represented by a vertical (or oblique) line, and the
arrow visualizes the relation. In a Circumstance relation, the Satellite unit “sets
a framework, for instance, a temporal or spatial framework, within which to in-
terpret the nucleus” (ibid.: 48), as in (4) (Mann & Thompson 1987: 48), where the
Satellite in (4b) provides the temporal framework within which the Nucleus in
(4a) should be interpreted. On the other hand, a multinuclear Contrast relation
connects two Nuclei, each of which has an independent standing in discourse,
see (3).

circumstance contrast

Figure 1: Nucleus-Satellite (left) and Multinuclear (right) RST-structure

(4) a. Probably the most extreme case of Visitors Fever I have ever
witnessed was a few summers ago …

b. …when I visited relatives in the Midwest.

The notion of nuclearity in RST is thus one way of looking at discourse subor-
dination or embedding in discourse: a Satellite is a subordinated text span that is
embedded into a Nucleus-span. As a matter of fact, Mann and Thompson draw

3Marcu (1997, 2000) uses this functional distinction between Nucleus and Satellite units for the
task of automatic text summarization. As an anonymous reviewer noted, however, one should
obviously only delete atomic Satellite units in order to get a synopsis of a text. Deleting a larger
Satellite unit in an RST-tree will also involve the deletion of all nuclear units that are part of
the complex Satellite.
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18 Embedding in discourse

an explicit link between nuclearity and syntactic embedding, stating that nucle-
arity is grammaticalized in hypotaxis (Mann&Thompson 1988: 270), as examples
like (4) suggest, where the main clause represents the Nucleus and the subordi-
nate one the Satellite. However, as Matthiessen & Thompson (1988: 290) argue,
nuclearity and hypotaxis are clearly distinct notions, as there are many Nucleus-
Satellite relations which do not involve hypotaxis, instead being realized bymere
juxtaposition of clauses, see for instance (1).

Comparing the notion of nuclearity with Hobbs’ subordinating coherence rela-
tions (and his class of expanding coherence relations), the two seem to be orthog-
onal. Since a Nucleus is comprehensible without a Satellite, the Nucleusmust rep-
resent the informationally dominant text unit. Nevertheless, while Hobbs classi-
fies Contrast as a subordinating relation in which one of the spans is informa-
tionally subordinate and thus not contributing to the overall content of the dis-
course units connected by it, Contrast is a multinuclear relation in RST, where
both spans are essential to the writer’s purpose and to the overall “message” of
the complex discourse unit. Similarly, whereas RST conceives of Elaboration as
a Nuclear-Satellite relation where the elaborating Satellite does not contribute
to a summary of the overall discourse content, Hobbs views it as a coordinating
relation, since both segments would contribute their joint content to the over-
all content of the complex unit. Other relations like Violated expectation and
Background, which Hobbs considers subordinating, are of the Nucleus-Satellite
type in RST. Finally, whereas Hobbs’ expansion relations Parallel4 and Contrast
are multinuclear in RST, others, like Explanation and Violated expectation, are
Nucleus-Satellite relations in RST.

A distinction between two kinds of relations between discourse units, coor-
dinating and subordinating, is also employed within the Linguistic Discourse
Model (LDM) (Polanyi 1988). At the same time, LDM offers a concept of subor-
dination in discourse that is broader than the distinction between Nucleus and
Satellite in RST (cf. also Blühdorn 2008) or Hobbs’ notion of subordinating rela-
tions, as LDM views discourse structure as emerging from both structural and
semantic relationships between units of discourse. Thus, a central premise on
which LDM is based is the view of discourse structure as resulting from the pro-
cess of “recursive sequencing and embedding of discourse units of various types”
(Polanyi 1988: 603). The hierarchical structure that results from this process has
the form of a Discourse Parse Tree built up “on a left to right clause by clause
basis” (ibid.). The basic unit of discourse formation in LDM is the discourse con-
stituent unit (henceforth, DCU), which in turn is composed by clauses (where

4The Parallel relation corresponds roughly to the original RST concept of a Joint, or, in later
RST developments, to the relations List and Conjunction, see Stede et al. (2017).
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an individual clause is considered an elemental DCU). Four main types of DCUs
are distinguished, partly drawing uponHobbs’ dichotomy between relations that
locally expand the discourse and those that carry it forward, at the same time re-
lating the former to the notion of structural subordination. Thus, Sequences are
formed by conjoining arbitrarily many constituent elements of the same type,
where the elements are considered to be coordinated with each other, with sub-
types like List and Narrative.5 Expansions, on the other hand, are described as
DCUs composed of a unit and an immediately following unit that in some way
expands the content of the former unit. Here, Polanyi draws on Hobbs’ class of
expansion relations. However, she treats the expanding units uniformly as units
that are subordinated to the unit they expand in terms of structural dominance
in the Discourse Parse Tree. Polanyi (1988: 609) explicitly adopts Hobbs’ defini-
tion of his (expansion but coordinating) Elaboration relation to formalize this
type of unit. Thus, subordination in LDM is on the one hand defined in semantic
terms as subordinated DCUs that expand the propositional content of the im-
mediately preceding clause in discourse. On the other hand, it is also defined
in terms of structural attachment: When processing discourse and building the
Discourse Parse Tree on a left-to-right clause-by-clause basis, phenomena like
elaborations, digressions and interruptions that interrupt the completion of an
ongoing discourse unit are treated as subordinated or embedded. This sets them
apart from units that “continue the development of an ongoing unit”, as in the
case of stories or proposals for a course of action (ibid.: 611). This distinction is im-
plemented in terms of differently labelled nodes indicating that a coordination
or subordination relation obtains between an incoming unit and an accessible
node in the tree. In Figure 2, the left hand structure represents a “coordination
node” C with two clauses a and b that are coordinated with each other. In the
“subordination node” S on the right hand, however, the a clause is superordinate
to or embeds the b clause.

The structural attachment of new information in discourse is governed by
what later became known as the Right Frontier Constraint (Asher & Lascarides
2003), postulating that only the nodes at the right frontier of the discourse tree
are accessible for attachment of new discourse units, see Figure 3 which shows
the accessible (“open”) and inaccessible (“closed”) nodes in the Discourse Parse
Tree. The “right frontier” metaphor is based on the way discourse structure is
represented in LDM as a graph constructed from left to right as discourse is

5Note that the List relation corresponds to Hobbs’ coordinating Parallel relation, which how-
ever belongs to his class of expansion relations. These LDM units are moreover described in
terms similar to corresponding coordinating SDRT relations such as List and Narration, see
the paragraph on SDRT below.
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C

a b

S

a b
Figure 2: Coordinated and subordinated structures in a Discourse Parse
Tree (Polanyi 1988: 612)

open

closed open

closed open

Figure 3: Open and closed nodes in a Discourse Parse Tree (Polanyi
1988: 613)

processed incrementally clause by clause (Polanyi 1988).6 On the other hand, the
decision whether to attach new units in terms of subordination or coordination
is made on the basis of computing the semantic content of the units (ibid.: 617), a
process which is not further specified but which involves inferences from world
knowledge and linguistic knowledge.7

Subordination in terms of structural attachment is most prominently dealt
with in the framework of Segmented Discourse Representation Theory (SDRT;
Asher 1993, Asher & Lascarides 2003, Lascarides & Asher 2007), a formal theory
of the representation and interpretation of discourse that accounts for the hier-
archical organization of discourse, relying on the concept of discourse relations
between text spans. Just like in RST, each text segment in SDRT is connected to
another via discourse relations with no overlap between text segments. Unlike
RST, however, SDRT does not address speakers’ intentions. Instead, discourse
relations are defined in terms of their semantic effects on the interpretation of

6Cf. Polanyi (1988: 613): “A new constituent is attached to the Discourse Parse Tree as the
rightmost constituent at a structurally accessible existing level in the Tree.”

7This process is described in terms similar to the process involved in recognizing coherence rela-
tions described in Hobbs (1985) and the processing of utterance content in Asher & Lascarides
(2003), as well as the derivation of a particular relation (dominance or satisfaction-precedence)
holding between two DSPs in Grosz & Sidner’s model, see the paragraph below as well as
Section 2.2.1.
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discourse. Thus, the relation Explanation between a segment 𝜋2 and its predeces-
sor 𝜋1 is defined in terms of its indicating that the event described by 𝜋2 causes
the one described by 𝜋1. Discourse relations are derived from the utterance con-
tent (e.g. lexical semantics, connectives) and (non-linguistic) domain knowledge
by means of commonsense reasoning defined in terms of a so-called glue logic.8
More than one relation can obtain between two segments, and one text segment
can relate to more than one other text segment. Similar to the structure of dis-
course envisaged by Hobbs, SDRT allows complex discourse units that can func-
tion as a single complex node in a relation to another node, where in order to be
able to infer a particular discourse relation, the common content of the two units
within the complex node needs to be computed. How this is done is, however, an
issue that, to our knowledge, has not been explicitly addressed in the SDRT liter-
ature, while Hobbs (1985: 26) envisages “rules for assigning assertions to larger
segments of discourse” like the ones mentioned for examples (1)-(3) above.9 In
SDRT, discourse relations are classified into two categories, coordinating or sub-
ordinating, based on criteria like the availability of structural attachment points
and anaphoric accessibility. This distinction is based on the observation that the
hierarchical structure imposed by discourse relations constrains the interpreta-
tion of anaphora by restricting the parts of discourse to which new information
is attached (Asher & Lascarides 2003: 146, see also Section 3.1.2), thus offering
a similar structural notion of discourse subordination as in Polanyi (1988). Thus,
Asher (1993) and Asher & Lascarides (2003) assume that discourse relations like
Elaboration, Explanation and Source induce subordination in discourse segmen-
tation and are therefore regarded as subordinating, whereas Parallel, Contrast,
Narration and Result induce coordination and count as coordinating.

Subordination is at the same time defined in semantic terms: “[𝛼 subordinates
𝛽] iff the main eventuality described in 𝛽 is a subsort of the main eventuality
described in 𝛼 or the proposition associated with 𝛽 defeasibly implies that asso-
ciated with 𝛼 .” (Asher & Vieu 2005: 597). Semantically, subordinated discourse
units are assumed to provide a more detailed description of some aspect of the
superordinated unit, thus introducing a “new level of detail in discourse” (Asher

8Glue logicmay be briefly characterized as a logic for constructing the logical forms of discourse,
supplemented by a separate logic for representing and interpreting the logical forms called the
logic of information content, see Lascarides & Asher (2007).

9Note that in SDRT, a notion of discourse topic plays a role for some relations such as Narration
and Background: They require a common topic summarizing the content of the two related
constituents, cf. Asher & Lascarides (2003: 164), where Narration is argued to hold between
two discourse units only if there is some information that summarizes the two units such that
it is a topic for the two, and where topic is defined as a subordinating relation, rendering at
the same time the two units as subordinated to their common topic.
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& Lascarides 2003: 8). In this regard, SDRT draws on Hobbs’s (1985: 14) class of
expansion relations.10

In their attempt to sharpen the distinction between coordinating and subordi-
nating discourse relations, Asher & Vieu (2005) argue that a discourse relation
is not coordinating or subordinating by virtue of its semantic content but rather
in terms of how it is “presented in the discourse”, that is, the two notions are
a feature of the structure of the discourse representation (ibid.: 594, 606). Thus,
although Result is coordinating by default, this default can be overridden in spe-
cific contexts, whereby it may come out as a subordinating relation. Based on
such observations, they argue for the need of a systematic way of distinguish-
ing between coordinating and subordinating discourse relations, suggesting the
following general test (next to 3 more specific ones) that can help categorize rela-
tions in terms of this distinction (where ⟨𝛼, 𝛽, 𝛾⟩ are discourse units and 𝑅1(𝛼, 𝛽)
is a discourse relation already established between 𝛼 and 𝛽) (Asher & Vieu 2005:
600):

(5) If you can attach some 𝛾 to 𝛼 , then 𝑅1 is subordinating. If you can attach
only to 𝛽 , 𝑅1 is coordinating.

Based on this test, the difference between a coordinating relation like Parallel
and a subordinating relation like Source can be captured in terms of different
attachment possibilities of a new discourse unit to an existing unit. Thus in (6),
the new unit (6c) cannot be attached to (6a), which indicates that the Parallel
relation between segments (6a) and (6b) is coordinating, whereas in (7), (7c) can
be attached to (7a), which makes the relation Source between (7a) and (7b) sub-
ordinating.

(6) Parallel, a coordinating relation: cf. Figure 4
a. John broke the vase.
b. Bill broke the mirror.
c. This is unfortunate.

(7) Source, a subordinating relation: cf. Figure 5
a. John broke the vase.
b. Bill told me that.
c. This is unfortunate.

10Note, however, that Hobbs includes in this class both relations like Parallel and Contrast, which
in SDRT are considered coordinating, and Elaboration, which counts as the prototypical exam-
ple for a subordinating relation in SDRT.
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John broke
the vase

Bill broke
the mirror

This is
unfortunate

Parallel

Figure 4: Parallel, a coordinating relation

John broke
the vase

Bill told
me that

This is
unfortunate

Source

Figure 5: Source, a subordinating relation

The test in (5) is based on the “Right Frontier Constraint” first formulated in
Polanyi (1988) and refined in SDRT. As argued in Asher & Vieu (2005: 593), this
constraint in its original form does not make enough elements available for at-
tachment, attributing this drawback to the lack of distinction between different
types of discourse relations, i.e. relations that are defined as either subordinating
or coordinating. As a matter of fact, we saw that Polanyi makes a similar dis-
tinction between coordination and subordination, structurally implemented in
terms of coordination and subordination nodes in the discourse tree (labelled C
and S, respectively, cf. discussion above), indicating that a coordination or sub-
ordination relation obtains between an incoming unit and an accessible node in
the discourse tree. However, the way the discourse tree is constructed does not
allow for the right attachment points, as Asher & Vieu (2005) argue. Thus, in (7),
(7c) could not be attached to (7a) in Polanyi’s discourse tree, since (7a) would rep-
resent a closed node, see the left hand structure in Figure 6. Instead, the correct
hierarchical representation of discourse structure would distinguish graphically
between coordinating and subordinating relations, as in the right hand structure
in Figure 6, Asher and Vieu argue. In such structures, coordinating relations are
depicted by horizontal and subordinating relations by vertical arrows between
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C

S

7a. 7b.

7c.
7a.

7b.

7c.

Figure 6: Two structures for example (7): Polanyi’s (1988) discourse tree
on the left and Asher and Vieu’s (2005) discourse graph on the right.

nodes. Consequently, discourse structure is represented in form of directed two-
dimensional graphs rather than trees. In the right hand structure in Figure 6,
the subordinating relation between (7a) and (7b) is represented graphically in
terms of a vertical arrow, leaving the a-node still accessible for the attachment
of unit c.11 Hence, the right frontier in Asher & Vieu (2005) consists of the last
processed node and all the nodes to which it is connected by a subordinating re-
lation, which would be nodes (7a) and (7b) in the right hand structure in Figure 6.
As already mentioned, the right frontier constraint not only governs the way
new material is attached to existing discourse but also captures the influence of
discourse subordination on anaphoric reference in terms of the “look-left-one-
step-only-or-look-up rule” (Asher & Vieu 2005), predicting that subordination
works against recency in anaphora resolution. Thus, the propositional anaphor
this in (6) cannot be resolved to the proposition expressed by the segment in (6a)
since the corresponding discourse segment is not at the right frontier and thus
not available for attachment of the new material, in contrast to (7) where the
segment corresponding to (7b) is subordinated to the one in (7a) and (7a) is thus
accessible for the resolution of the propositional anaphor.

11Note that the adequacy of the Right Frontier Constraint and the tree-like reperesentation of
discourse has been challenged in work by Wolf & Gibson (2004), who argue that discourse
involves a lot of crossed dependencies and nodes with multiple parents. This view, however,
is questioned in Egg & Redeker (2010), who show that many of the cases discussed by Wolf &
Gibson are due to particular theoretical choices rather than to the actual structure of discourse.
At the same time, in comparing RST and SDRT, Danlos (2008) reaches the conclusion that
none of these frameworks displays a “strong generative capacity”: None of them allows the
representation of all the discourse structures corresponding to felicitous discourses, while
also excluding those corresponding to infelicitous ones. Behrens & Fabricius-Hansen (2010)
argue at the same time that a SDRT-relation like Background seems to be both subordinating
and coordinating when different criteria are applied: subordinating according to the RFC but
coordinating with respect to the topic criterion, cf. also fn. 9.
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2.2 Discourse-structural subordination in goal and question based
approaches to discourse

A different view of discourse structure and discourse subordination is provided
in goal- and question-based approaches to discourse. Below, we will briefly re-
view the most influential approaches to discourse structure that (implicitly or
explicitly) provide a notion of discourse subordination based on the notions of
goals and questions in discourse.

2.2.1 Grosz & Sidner (1986)

In the discourse model proposed in Grosz & Sidner (1986), discourse structure
is based on intentions (as opposed to the discourse relations in RST and SDRT).
Discourse consists of three distinct, but interacting components, dealing with
different aspects of the utterances made in discourse:

1. Linguistic structure: consists of the actual utterances comprising a dis-
course, aggregated into discourse segments (DS), and an embedding re-
lationship that can hold between segments. This relationship is only a
“surface reflection” of relationships on the deeper level of intentional
structure.

2. Intentional structure: consists of discourse segment purposes (DSP) that
specify how the individual segments contribute to the overall purpose of
the discourse, defined as the intention underlying the engagement in a par-
ticular discourse with a particular content. Examples include the intention
that some agent intend to perform some physical activity, or the intention
that some agent come to believe some facts.

3. Attentional state: comprised of a set of focus spaces containing informa-
tion about objects, relations, properties and intentions that are salient at
each point of the discourse and thus crucial for the processing of subse-
quent utterances. A focus space is associated with each discourse segment.
Changes in attentional state are modeled by a set of transition rules, im-
plemented in terms of push and pop operations defined on a focus space
stack.

In Grosz & Sidner (1986), embedding in discourse relates to the intentional
structure. The model envisages only two relations between discourse segments,
dominance and satisfaction-precedence, which are structural relations hold-
ing between Discourse Segment Purposes (DSP). Satisfaction-precedence cor-
responds to linear precedence in parsing at sentence level (ibid.: 204). A DSP1
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satisfaction-precedes a DSP2 whenever DSP1 must be satisfied before DSP2. On
the other hand, when an action satisfying one intention DSP1 is intended as
part of satisfying some other intention DSP2, DSP1 contributes to DSP2, and
DSP2 dominates DSP1. The dominance relation thus induces a partial order-
ing on DSPs, called the dominance hierarchy. This hierarchy provides a record
of the discourse purposes of all segments and their dominance (and relevant
satisfaction-precedence) relations (ibid.: 180).12 Both dominance and satisfaction-
precedence relations depend on domain knowledge, but may be reflected by the
linguistic structure (e.g. in terms of cue phrases like first … then, moreover etc.).

Figure 7 shows how the three components interact for a (slightly modified)
fragment of a discourse from Grosz & Sidner (1986: 183) in which an author
discusses the influence of movies on young people, see (8):

(8)
⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

DS1: 1. Parents ought not to permit their children to attend a movie
picture show often or without being quite certain of the show
they permit them to see.

[ DS2: 2. No one can deny, of course, that great educational and
ethical gains may be made through the movies [...]

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

DS3: 3. But the important fact to be determined is the total
result of continuous and indiscriminate attendance on
shows of this kind.

4. Can it be other than harmful?

The linguistic structure is graphically represented in terms of left square brack-
ets and indentation of the embedded units. The individual discourse segments
DS1 and DS2 give rise to their respective focus spaces, FS1 and FS2, which in
turn are parts of a stack structure containing the focus spaces of the relevant
segments. The stack of focus spaces thus represents the attentional state at the
given stage of the discourse. Each focus space contains the salient entities (ob-
jects, their properties and relations between them) of the respective segment,

12Grosz & Sidner (1986: 193) argue that embedding occurs only in the attentional structure. How-
ever, the stack relationships arise from theways inwhich the DSs relate, and information about
these relationships is represented in the dominance hierarchy (ibid.: 180). See also Moser &
Moore (1996: 411), who observe that the relation of dominance between DSPs determines “the
embeddedness relation of the discourse segments that realize them”, since segments are pro-
duced in order to satisfy certain intentions.
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discourse segments
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dominance hierarchy

dsp1 dominates dsp2

text gives
rise to FS1

text gives
rise to FS2

Figure 7: A snapshot of a stage in discourse processing (cf. Grosz &
Sidner 1986: 181)

including its discourse segment purpose DSP. When DS2 is being processed, its
focus space FS2 is stacked on top of FS1 because the associated DSP1 dominates
DSP2, i.e. satisfying DSP2 (intend the reader to believe that the writer is aware of
the gains of watching movies) contributes to satisfying DSP1 (intend the reader
to believe that it is not harmless for children to watch movies often or with-
out parental control). When DSP2 is satisfied, FS2 is popped off the stack. Then
DS3 is being processed, and its focus space FS3 is pushed onto the stack, since
also this new segment contributes to DSP1 (where DSP3=intend the reader to be-
lieve that continuous and indiscriminate attendance of movies is harmful). After
satisfying DSP3, FS3 is popped off the stack, and the focus space of the super-
ordinating DS1 is processed. The dominance relation between DSP1 and DSP2
and between DSP1 and DSP3 represents the intentional structure of the current
discourse. When the discourse is completed, the focus stack is empty, and the
intentional structure (the dominance hierarchy) will be fully constructed (Grosz
& Sidner 1986: 180).

The hierarchical relationship between focus spaces influences furthermore the
interpretation of linguistic expressions occurring in the discourse segments in
terms of e.g. reference resolution, where an entity belonging to the linguistic
structure of a segment DS1 (and represented in its FS1) is less salient and thus
less available for anaphoric resolution of a pronoun in a subsequent segment DS2,
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due to the fact that FS1 is not processed until FS2 is processed and popped off the
stack. This effect of segmentation on the use of referring expressions becomes
evident when we consider that the pronoun it in sentence 4 of the discourse in
(8) is used within the same DS to refer to the NP continuous and indiscriminate
attendance on shows of this kind, while a generic NP like shows of this kind is used
in DS3 – instead of a pronoun – to refer to the NP the movies in the preceding
DS2. Notably, SDRT would predict the same anaphoric attachment site for the
pronoun it in sentence 4, where, however, sentences 3 and 4 would be segmented
into separate discourse units: While a relation of Contrast holds between 2 and 3,
4 can only be attached to 3, which represents the right frontier of (this portion) of
the discourse. On the other hand, the right frontier constraint in SDRTwould not
exclude the use of a pronoun like them in 3 to refer to the NP the movies instead
of the generic NP shows of this kind, as 3 represents an available attachment site
for 4.

The three components of discourse structure provide the discourse partici-
pants with the necessary information needed to figure out how a new utterance
in discourse is to be integrated in terms of both content and purpose (and also
serves as a basis for certain expectations on what new utterances will follow and
how to accommodate them). Intentions thus play a primary role in explaining
discourse structure, defining discourse coherence.

Comparing their model to theories of discourse coherence such as Hobbs
(1985) and Mann & Thompson (1988), Grosz & Sidner (1986: 202) argue that al-
though intentions underliemost of the coherence relations these theories assume,
they are unable to account for the vast diversity of intentions that underlie dis-
course and the relationships between them. Nevertheless, Moser & Moore (1996)
propose a synthesis of RST and Grosz & Sidner’s model, arguing that both the-
ories make similar claims about the role of speaker’s intentions in determining
the structure of discourse, even though intentional structure is only implicitly
contained in the functional distinction between Nucleus and Satellite in RST.
In particular, Moser & Moore (1996: 413) argue that nuclearity in RST and the
dominance relation between intentions in Grosz & Sidner (1986) correspond to
each other, as “the asymmetry between nucleus and satellite originates with the
speaker’s intentions”: “the nucleus expresses a belief or action that the hearer is
intended to adopt”, whereas the satellite provides information that is intended
to facilitate adopting this intention. Thus in either model, text is structured de-
pending on how spans/segments are intended to support other spans/segments
in achieving their purpose (ibid.).
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2.2.2 Questions under Discussion

The concept of Questions under Discussion (QUD) has been introduced in vari-
ous frameworks with somewhat varying aims and underlying assumptions. The
central idea on which these approaches are based is that sentences in discourse
address an explicit or implicit question, either by representing an answer to it or
by giving rise to a sub-question that can help answer the superordinated ques-
tion, cf. also Benz & Jasinskaja (2017: 177).

The first to suggest that texts are structured around an explicit or implicit
“question which the text in its entirety is produced to answer” were von Stutter-
heim & Klein (1989: 41). They call the implicit question that an utterance answers
the quaestio and argue that a quaestio may be derived from the general context
in which the utterance is made or from a higher quaestio which the entire text
is intended to answer. Thus, a question like “What happened to you last week?”
may be subdivided into several sub-questions corresponding to the sub-events
happening within the time span of the entire event (Q1: What happened to you
at t1? ... at t2?), thus representing the “backbone” of the narrative. Notably, such
questions partition the text into a “main structure” – “those utterances in the
text which directly contribute to answering the question”, and a “side structure”–
those parts of the text that provide additional (but not necessarily unimportant)
material (ibid.: 40). In this approach, a notion of discourse subordination is in-
volved in both the distinction between questions and subquestions and the dis-
tinction between main structure and side structure, the latter being reminiscent
of the distinction between Nucleus and Satellite in RST, where a Satellite repre-
sents information that is not essential for the coherence of the discourse and may
be omitted or replaced by other material.

In van Kuppevelt (1995), the distinction between different structural levels of
discourse is further elaborated and related to the notions of foreground and back-
ground in discourse. The foreground is made up of the events forming the story-
line in narratives, where the order of presentation matches the temporal order,
while the background contains material consisting of attached elaborations that
lack such temporal properties. According to van Kuppevelt, topicality represents
the basic organizing principle of discourse (ibid.: 812). Topic (and subtopic) is
defined as every contextually induced explicit or implicit (sub)question that is
answered in discourse. Such a question represents “a set of possible extensional
values” consisting of entities evoked in the discourse, one of which is selected by
the answer to the question, the comment. As a result, discourse is seen as struc-
tured around a topic-comment hierarchy and discourse structure as the result of
the contextual induction of explicit and/or implicit (sub)topic-forming questions
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F1 Q1

A1 Q2

A2 Q3

...
Figure 8: A question–answer structure in van Kuppevelt (1995: 818);
F=Feeder, Q=Question, A=Answer

(ibid.: 813). More specifically, subquestions are contextually induced in a recur-
sive fashion: “when a topic-constituting question has been answered unsatisfac-
torily, it gives rise to a further subquestion that, if also answered unsatisfactorily,
gives rise to a further subquestion, and so on recursively, until the original, topic-
constituting question has been answered satisfactorily” (ibid.: 816), cf. Figure 8,
where F is a “feeder”, i.e. an utterance that triggers such a recursive process of
subquestioning.13 This is the structure representing for instance the question-
answer discourse structure in (9) (adapted from van Kuppevelt 1995: 815), where
Q1 is triggered by the opening sentence F1 which serves as a feeder, and the sub-
sequent questions are triggered by indeterminacies contained in the respective
answers A1 and A2 respectively:14

(9) F1 A: Last Tuesday our company got a new president.
Q1 B: Who is it?
A1 A: It is the former manager of a successful software house.
Q2 B: Which software house?
A2 A: The one where your friend works.
Q3 B: Which friend?
...

Based on this, van Kuppevelt distinguishes three structural levels in discourse,
corresponding to three different types of topic-forming questions: (i) a main

13Even a non-linguistic “event” can have this function. More specifically, a linguistic feeder F𝑛
is defined as “a topicless unit of discourse or one the topic of which is no longer prominent
at the moment of questioning” which provides a set of indeterminacies that is contextually
unrestricted by preceding questions (ibid.: 814).

14Note that an answer to a question may also serve as a feeder. It may, for instance, introduce an
indeterminacy that does not contribute to answering the original topic-constituting question,
but leads to the introduction of a new topic, resulting in a topic shift or topic digression (ibid.:
821).
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structure, representing an answer to the “leading topic-forming question” (which
also defines the global discourse topic, e.g. A1 in (9)), (ii) a substructure (“subor-
dinated” structure) resulting from subquestions and contributing directly or in-
directly (in terms of e.g. justifications) to an answer to the main topic-forming
question (e.g. A2 in (9)), and (iii) a side structure, which corresponds to topic
digression (ibid.: 822) and which arises when for instance in (9), A2 would give
rise to the alternative Q3 “By the way, did you hear that Peter got married yester-
day?”.15 In addition, a functional distinction is made between two types of sub-
questions in the substructure: those that are contextually induced as the result
of a preceding unsatisfactory answer because the answer is (a) quantitatively un-
satisfactory (in terms of completeness, as in “Which members of the gang have
been arrested? Unfortunately not the leader”, ibid.: 817) or (b) qualitatively un-
satisfactory (not specific enough or not accepted by the addressee and calling
for support, justification, motivation, evidence, e.g. A1 and A2 in (9) which are
not specific enough to answer the question Q1). The “quantitative elaborations”
constitute a goal-satisfying part of the answer to the main question, whereas the
“qualitative elaborations” form the goal-subservient parts of it, that is, the parts
that can be deleted while preserving the goal of the question and the coherence
of the text that forms an answer to it. Discourse subordination in van Kuppevelt’s
model is thus explicitly related to the process of subquestioning, where subques-
tions are not autonomous but “subservient to the program associated with a pre-
ceding topic-constituting question”. On the other hand, the distinction between
goal-satisfying and goal-subservient substructures is reminiscent of the Nucleus-
Satellite distinction in RST and the notion of subordination provided by it.

Roberts’ (1996) formal model of discourse and information structure is prob-
ably the most influential QUD-based model of discourse.16 It relies on the as-
sumption (originally suggested in Stalnaker 1978) that the primary goal of every
discourse is in general to share information about “the way things are”. Roberts
suggests that this goal can be formulated in terms of a question like What is the
way things are?. This question is answered by breaking it down into a number of
subquestions that are logically related and addressed one by one, along a strategy
of inquiry that the speaker develops towards answering the “big question”. The
strategy represents a hierarchy of questions under discussion (QUDs) that are
subsequently answered and that reflect the hierarchical structure of discourse.
The set of QUDs at a given point in a discourse is modelled by the QUD-stack, a

15Note that the question of the topic digression is not a subquestion of the topic-constituting
question but achieves a topic shift (ibid.: 822).

16Equally influential in research on dialogue semantics and computational modeling of dialogue
is the QUD-based model developed in Ginzburg (1996).
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push-down store (similar to Grosz & Sidner’s 1986 stack structure containing the
discourse segments’ focus spaces) representing the ordered set of all as yet unan-
swered questions. The question on top of the stack represents the immediate
QUD. Higher questions on the stack are subquestions of the lower ones. When
a question is pursued by asking a subquestion, the subquestion is added to the
stack, such that the stack partly reflects a strategy of questions (since a strategy
to answer a question involves conducting the set of subinquiries). When a ques-
tion is answered, it is popped off the stack. A superquestion is answered when
enough subquestions are answered. Consider the example in (10), which repre-
sents a discourse that realizes a strategy to answer question “Who ate what?” by
means of the set of subquestions {a, a𝑖, a𝑖𝑖, b, b𝑖, b𝑖𝑖} (Roberts 1996: 16).

(10) Who ate what?
a. What did Hilary eat?

i. Did Hilary eat bagels?
Ans(a𝑖) = yes

ii. Did Hilary eat tofu?
Ans(a𝑖𝑖) = yes

b. What did Robin eat?
i. Did Robin eat bagels?

Ans(b𝑖) = yes
ii. Did Robin eat tofu?

Ans(b𝑖𝑖) = yes

Roberts’ QUD-theory can thus be seen as a specific implementation of Grosz
& Sidner (1986) where conversational goals and strategies to achieve these are
seen as the central organizing principle of discourse and where questions corre-
spond to goals and the subquestion relation to Grosz & Sidner’s (1986) dominance
relation. In contrast to Grosz & Sidner, however, Roberts provides a formal defini-
tion of subordination, capturing the subquestion relation in terms of entailment:
a question 𝑞1 entails another 𝑞2 iff every proposition that answers 𝑞1 answers
𝑞2 as well (Roberts 1996: 7). In contrast to van Kuppevelt, where the question-
ing process is triggered by indeterminacies (contextually determined or linguis-
tically provided by feeders or by unsatisfactorily answered subquestions of the
topic-constituting question), the strategy of inquiry that the speaker develops is
determined on the basis of the information structure of the discourse in which
the utterances occur. Following Carlson’s (1983) insight that questions that are
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implicit can be retrieved/inferred from context, Roberts thus claims that intona-
tional focus presupposes that an assertion is a congruent answer to the QUD at
the time of its utterance (ibid.: 33), relating the information structure of individ-
ual utterances to their role in discourse. While the questioning process in van
Kuppevelt functions in a top-down fashion, being triggered by indeterminacies
related to the current utterance in discourse that give rise to the question the fol-
lowing utterance provides an answer to, a QUD is reconstructed in a bottom-up
fashion from the information structure of the utterance that provides an answer
to this question.

2.2.3 Jasinskaja & Karagjosova (2020)

In their attempt to capture the notion of subordination in discourse in more pre-
cise terms, Jasinskaja & Karagjosova (2020) suggest a goal-based definition of
discourse subordination in which discourse structure is defined in terms of re-
lationships between communicative goals. In line with Grosz & Sidner (1986),
Roberts (1996) and work by Farkas & Bruce (2010), Jasinskaja & Karagjosova
(2020) assume that typical communicative goals are to make the addressee an-
swer a question, believe some proposition (or accept it to a degree sufficient for
the purposes of the exchange, i.e. make that proposition part of the common
ground, Stalnaker 2002), or make the addressee perform (or commit to perform-
ing) some action. Accordingly, they define discourse subordination in terms of
super- and subordinated discourse goals (Jasinskaja & Karagjosova 2020).17

(11) Subordination in discourse: In a sequence of discourse units ⟨𝑈1, 𝑈2⟩, 𝑈2
is subordinate to 𝑈1 whenever the communicative goal of 𝑈1 cannot be
reached before the communicative goal of 𝑈2 is reached.

This definition states that the speaker first attempts to reach the goal associated
with 𝑈1, which, however, cannot be reached before that of 𝑈2. Having started
working towards the goal of 𝑈1, the speaker needs to interrupt this process, deal
with 𝑈2 instead, and, in or after doing so, reach the primary goal of 𝑈1. The idea of
interruption is argued to be essential to discourse subordination, since it explains

17Note that RST employs a similar notion of functional goals in terms of particular effects of
rhetorical relations on the addressee’s knowledge, beliefs and desires, as part of the definitions
of the individual rhetorical relations. Thus, the effect of the Elaboration relation is specified as
the addressee (i) recognizing the situation referred to in the Satellite as providing additional
detail for the Nucleus and (ii) identifying the element for which detail is provided (Mann &
Thompson 1988: 273). However, these effects are not given an account in RST in discourse-
structural terms.
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why 𝑈1 has to be kept in memorywhile 𝑈2 is processed in order to be able to even-
tually go back to 𝑈1 after processing 𝑈2.18 This reflects the way Grosz & Sidner’s
focus stack model applies to the notion of subordination and explains why subor-
dination works against recency as in Asher & Vieu’s (2005) version of the Right
Frontier Constraint (see also Section 2.1 and the discussion of examples (6) and
(7)). The influence of discourse-structural subordination on anaphoric reference
captured by the Right Frontier Constraint is viewed in Jasinskaja & Karagjosova
(2020) as a structural reformulation of the idea formulated by Grosz & Sidner
(1986) that the processing of discourse requires keeping track of a stack of focus
spaces (cf. Section 2.2.1). In a certain class of cases which correspond to subor-
dinating discourse relations, the focus space of the subordinate unit is pushed
onto the stack while the focus space of the subordinating unit also stays there
until the subordinate unit is processed. Thus in (7), repeated below as (12), the
subordinate unit (12b) would be pushed onto the stack after the subordinating
unit (12a) and processed before (12a), since (12b) plays a role in reaching the com-
municative goal of (12a), e.g., convincing the addressee that John broke the vase,
by providing the source of the information given in (12a). Once the processing
of the subordinate unit is complete, its focus space is popped off the stack so the
focus space of the subordinating unit becomes topmost again and available for
various operations such as anaphoric reference. This accounts for the resolution
of the propositional anaphor this in (12c) to (12a), instead of (12b) which is popped
off the stack and no longer available as an antecedent for pronoun resolution.

(12) a. John broke the vase.
b. Bill told me that.
c. This is unfortunate.

In the case of coordination like (6), the focus spaces are processed on a “first
come, first served” basis, that is, previously processed units are not kept in mem-
ory, so there is no way to go back and access the entities associated with those
units.

18Note that this notion of interruption is not to be equated with the notion of interruptions in
discourse employed in Grosz & Sidner (1986) and defined as “pieces of discourse that break
the flow of preceding discourse”. Interrupting discourse units in Grosz & Sidner’s sense corre-
spond to van Kuppevelt’s digressions which belong to the side structure of discourse. Cf. also
Section 4.3.

xxiii



Elena Karagjosova & Torgrim Solstad

2.3 Subordination in theories of discourse structure: summary and
further developments

To sum up, subordination in discourse can be viewed in terms of (i) functional
asymmetry between text spans (Nucleus vs. Satellite in RST, goal-satisfying vs.
goal-subservient parts of discourse in van Kuppevelt, informational dominance
in Hobbs), (ii) structural attachment (LDM, SDRT), (iii) a semantic relation be-
tween a subordinated unit and its superordinated unit (defeasible implication,
SDRT) or between questions addressed by utterances in discourse (entailment,
Roberts), and (iv) in terms of a structural relation of dominance between in-
tentions or satisfaction of communicative goals (Grosz & Sidner, Jasinskaja &
Karagjosova) or between topic-constituting and subtopic-constituting questions
(van Kuppevelt).

There have been continual efforts to bring together the different approaches to
discourse structure. Thus, the Relational Discourse Analysis developed in Moore
& Pollack (1992) and Moser & Moore (1996) is an attempt to merge RST with
Grosz & Sidner’s theory into a theory of discourse structure in which the in-
tentional structure of discourse is linked to its rhetorical structure in terms of
defining a set of intentional relations (such as convince, enable, concede) next to
informational relations (such as cause–effect). In more recent research, special
attention has been given to the combination of approaches underlying theories
of discourse relations and question-based theories of discourse. Thus, Jasinskaja
& Zeevat (2008) and Jasinskaja (2010) have argued that additive and contrastive
markers such as and and but, which mark discourse relations such as Narration
and Contrast, also convey information about the QUDs addressed by the clauses
they connect. Karagjosova (2011) explored the interplay between discourse re-
lations and QUDs in capturing the meaning of the German connective nämlich
(‘namely’). An interesting link between discourse relations and her QUD-model
of information structure is already suggested by Roberts (1996: 62–63), who notes
that particular types of RST-relations can be characterized as types of strategies
and that discourse relations in general can be characterized in terms of questions
and answers, suggesting that one could use a Why-question and its answer to
characterize Explanation. At the same time, Roberts points at some differences
between the two concepts, noting that the goal of discourse is only partly to
offer more information by addressing a hierarchy of questions, the other part
being to “achieve consensus about the value of the information contributed”, a
task that is accomplished by discourse relations intended to convince the hearer
to accept the information offered and add it to the common ground by show-
ing, for instance, how this information explains other known facts (ibid.). This
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distinction between two kinds of goals of discourse is reminiscent of the two
different functions that Mann & Thompson (1988) ascribe to Nucleus and Satel-
lite units in discourse, as well as of van Kuppevelt’s distinction between main
structure and (qualitative) goal-subservient structure as two different hierarchi-
cal levels of discourse. Comparing QUD-models like van Kuppevelt’s with dis-
course relation based models like SDRT, Karagjosova (2013) argues that the two
approaches deal with two distinct dimensions of discourse structure, showing
that a discourse consisting of two units related by Elaboration may give rise to
two different question-answer structures depending on the way in which the
topic-constituting question is defined. Benz & Jasinskaja (2017) observe that a
straightforward link between rhetorical structure and QUD-theories of discourse
structure is contained in Mann and Thompson’s definition of discourse relations
cited in Section 2.1: While discourse relations capture one aspect of discourse co-
herence – “an evident role of every part”, QUDs capture the second –“no sense
that a part is missing”. This is illustrated in (13), where the intuition that the dis-
course is incomplete as it stands cannot be accounted for in terms of discourse
relations, since the discourse is incoherent in spite of the fact that the two sen-
tences are related by Elaboration. The incompleteness of the discourse can how-
ever be captured by a notion of a purpose or goal of a discourse, conceptualized
as a QUD like “Which two things did the speaker do?” triggered by (13a), and re-
quiring that the discourse is completed only when the question is fully answered
in terms of providing information on “two things”, see (14) (ibid.: 183).19 Benz &
Jasinskaja (2017) take this as a strong argument for the contribution of the notion
of QUDs to a general theory of discourse coherence that goes beyond discourse
relations.

(13) a. I did two things on my seventy-fifth birthday.
b. I visited my wife’s grave.

(14) Then I joined the army.

At the same time, it has been argued in Hunter & Abrusán (2017) that Roberts’
definition of subordination in terms of question entailment is too rigid to account
for the rhetorical structure of discourse, this being one of the reasons why the

19Remember that according to van Kuppevelt, assertions in discourse not only answer questions
but also raise questions themselves, an idea implemented in terms of the so-called feeders.
Onea (2016) develops this idea further, arguing that certain linguistic expressions, such as
indefinite expressions and nominal appositives, systematically license “potential questions”
in discourse which play an additional role in explicating discourse structure next to Robert’s
QUDs.
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two structures cannot be mapped directly to one another without loss of infor-
mation. An attempt to loosen this constraint is presented in Riester (2019) and
Riester et al. (2018), where QUDs are integrated into a theory of discourse and in-
formation structure represented by means of discourse trees, combining features
from Roberts’ QUD theory, SDRT and van Kuppevelt’s model of discourse. In
Riester’s QUD trees, subordinating discourse relations are represented by ques-
tions – Why-questions for Explanation, What-about-questions for Elaboration,
whereas coordinating discourse relations such as Narration are captured as a se-
ries of parallel questions about different times, thus constituting a temporal pro-
gression in the spirit of Klein & von Stutterheim (1992). The entailment relation
betweenQUDs is loosened by allowing subordinated units of discourse to answer
questions that are not entailed subquestions but are triggered by unsatisfactory
answers to subquestions in a top-down fashion, adopting van Kuppevelt’s notion
of feeders as answers introducing topic-forming questions that do not belong to
the main structure (cf. Figure 8). Further research on this topic is needed to fully
explore the possibilities of developing an integrated theory of discourse structure
that adequately captures the various notions of subordination in discourse.

3 Embedding in syntax and discourse

In this section, we proceed to discuss the relation between syntactic embedding
(or lack thereof) and discourse-structural subordination and coordination. In do-
ing so, we will largely assume the notion of discourse-structural subordination
which underlies theories employing the concept of discourse relations, such as
RST and SDRT, and which is presupposed in most current research on the topic.
The two frameworks diverge in the criteria underlying the distinction between
coordination and subordination in SDRT and between mono- and multinuclear
relations in RST. Still, there is a rough correspondence in the way central subor-
dinating relations like Elaboration and Background on the one hand and coordi-
nating relations such as Narration/Sequence and Contrast are categorized with
respect to the hierarchical structure of discourse (for a consensus list of discourse
relations, cf. e.g. Jasinskaja & Karagjosova 2020).

Subordinating relations such as Explanations may take on a number of differ-
ent syntactic structures with a varying degree of clausal integration, see (15). In
all these cases, the underlinedmaterial provides an explanation of the occurrence
of the mental state of annoyance, establishing a discourse-structural subordinat-
ing relation between two segments:20

20It should be noted that the status of sentential complements as in (15e) as (independent) dis-
course segments is debatable, but for the parallelism in interpretation, we include them in our
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18 Embedding in discourse

(15) a. Adverbial clause:
Peter annoyed Mary because he sang loudly.

b. Non-restrictive relative clause:
Peter, who sang loudly, annoyed Mary.

c. Gerund:
Singing loudly, Peter annoyed Mary.

d. Independent sentence (without explicit marker):
Peter annoyed Mary. He sang loudly.

e. Sentential complement:
It annoyed Mary that Peter sang loudly.

There is a certain tendency for subordinate clauses to go along with discourse-
structural subordination. Thus, Matthiessen & Thompson (1988: 308) argued that
subordinate clausal syntax (hypotaxis) is a grammaticalization of the relationship
of discourse subordination. Their counts based on a small corpus of 18 short texts
revealed that a subordinate clause realized a subordinating discourse relation in
45 out of 48 cases, whereas only 3 (= 6%) subordinate clauses realized a coordi-
nating discourse relation.21 In Loock’s (2007) study of 450 English non-restrictive
relative clauses (NRRC) collected from texts of four different genres, only 20 (=
4.4%) were continuative (i.e., discourse-structurally coordinated).22

The opposite clearly does not hold. First, subordinating discourse relations
may span across sentence boundaries, as shown by (15d), partly because there are
other, more conventional means of encoding subordinating relations that do not
involve syntactic subordination (such as connectives). What is more, some cases
of syntactic subordination raise the interesting question of what should count as
a discourse segment, see the sentential complement in (15e). In the following, we
will first discuss parallels between syntactic and discourse-structural embedding
(Section 3.1) before we turn to what may be viewed to be mismatches between
the two domains (Section 3.2).

discussion. See sub-section “Complementation” in Section 3.1 for further discussion.
21Matthiessen & Thompson (1988) base their analysis on RST (Mann & Thompson 1988) and
operate with the notions of ‘nucleus-satellite relation’ and ‘hypotaxis’, which are not identical
but closely correspond to the notions of discourse-structural subordination and subordinate
clause, respectively, cf. also Section 3.1 for further details on the distinction between syntactic
embedding and hypotaxis.

22See also Jasinskaja & Poschmann (2018), who argue that there is a statistical tendency for an
alignment between hierarchical structures in syntax and discourse.
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3.1 Parallels between syntactic and discourse structure

In this section, we first investigate the correspondences between syntactically
non-embedding structures and discourse-structural coordination on the one
hand, and syntactically embedding structures (in terms of adjunction and com-
plementation) and subordinating discourse structures on the other. We then
proceed to discuss some parallels between discourse prominence and syntactic
subordination.

3.1.1 Syntactic relations between clauses and their discourse-structural
counterparts

3.1.1.1 Coordination

There are many cases in which discourse-structural coordination corresponds to
clausal coordination (see Chapter 5 Coordination). In general, syntactic coordi-
nation, or conjunction, holds between syntactic units that have the same status
or play the same role in a given syntactic context (cf. e.g. Fabricius-Hansen &
Ramm 2008: 5 and the literature cited there). It is usually taken to be a symmetric
relation in the sense that if unit A is coordinated with unit B, then B is also coor-
dinated with A. However, various cases of asymmetric coordination are reported
in the literature, such as and-constructions performing “subordinate conjoining”
(Lang 1984) or “No Backward Anaphoricity” (ibid.), that is, the fact that the first
conjunct is an accessible anaphoric antecedent for anaphoric elements in the sec-
ond conjunct, but not the other way around.23 Clausal coordination is signalled
by coordinating conjunctions, prototypically and, but and or, thus representing a
syndetic variety of paratactic clause combining (Fabricius-Hansen & Ramm 2008:
6).24 The same coordinating conjunctions are also typical markers of coordinat-
ing relations such as Parallel (16), Narration (17), Contrast (18) (Lakoff 1971: 133)
or Alternation (19) (Asher & Lascarides 2003: 169).

(16) Mary plays football and John plays tennis.
(17) Max fell and John helped him up.
(18) John is tall, but Bill is short.

23Some researchers even assume a subordination-coordination continuum (cf. e.g., Kortmann
1997: 56).

24Malchukov (2004) and Mauri (2008) offer an account of the particular semantics (functions,
uses) of various coordination markers within the semantic map approach: adversative, con-
trastive, additive, disjunctive, etc. conjunctions, converbs (non-finite verb forms expressing
adverbial subordination), etc.
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(19) Either Jane likes football or she has a crush on David Beckham.

On the other hand, coordinating discourse relations need not be syntactically
realized in terms of syndetic clause combination but may take the form of asynde-
tic clause combination or mere juxtaposition of independent clauses in discourse,
as in the Narration-example (20) (Asher & Lascarides 2003: 6) below. Moreover,
coordinating discourse relations may be (additionally) marked by adverbs and
particles. Thus, typical markers of the Parallel relation are the particles also and
too that may be used in syndetic or asyndetic parataxis/clause combining or mere
juxtaposition, as in the Parallel-example (21).

(20) Max fell. John helped him up.

(21) Mary drives a Toyota
⎧⎪⎪⎪⎨⎪⎪⎪⎩

.
,

and

⎫⎪⎪⎪⎬⎪⎪⎪⎭
John also drives a Toyota.

3.1.1.2 Adjunction

Discourse-structural subordination corresponds roughly to clause combining in
terms of adjoined, primarily adverbial clauses, a relation also known as adverbial
subordination (see Chapter 3 Adverbial clauses).

Adverbial clauses are viewed in Sæbø (2011) as subordinate clauses that modify
their superordinate clauses at various syntactic phrasal levels (e.g., verb phrase,
tense phrase, mood phrase) and in various dimensions (such as times andworlds).
They are mostly marked by a subordinator. As a matter of fact, there is a contro-
versy as to the extent to which adverbial clauses are syntactically subordinated
or embedded into a main (matrix) clause. Thus, Matthiessen & Thompson (1988)
argue for a distinction between clausal (syntactic) embedding where one clause
is a constituent part of another, and clause combination based on some circum-
stantial, that is, temporal, conditional or other relation and syntactically realized
as either parataxis or hypotaxis. They argue further that adverbial subordination,
as well as non-restrictive relative clauses, represent a case of clause combination
rather than clausal embedding, thus arguing against grouping embedding and hy-
potaxis together as ‘subordination’.25 Based on this distinction between embed-
ded and hypotactic adverbial clauses,Matthiessen and Thompson viewhypotaxis
as a grammaticalization of the hierarchical organization of discourse, in terms of

25One argument for this involves the fact that adverbial clauses may be syntactically embedded
within a noun phrase, as in [NP the happy days [before the Magistrate had been invited]]
(Matthiessen & Thompson 1988: 279).
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a special case of the mono-nuclear relation in RST. Others, like Fabricius-Hansen
& Ramm (2008: 15), equate hypotaxis with subordination in the general sense of
“subordinate clauses that are not embedded” and parataxis with explicitlymarked
coordination and mere juxtaposition of mutually independent clauses.26

In adverbial hypotaxis, the circumstantial relation to the clause that an adver-
bial clause is adjoined to is marked by a corresponding adverbial subordinator.
An extensive typology of adverbial subordinators such as because, if and while
in the languages of Europe is presented in Kortmann (1997). The same items that
serve as subordinators at the syntactic level also function as markers of subordi-
nating relations such as Explanation (because), Flashback (after) or Background
(while), see also Zeevat (2011) who provides a list of grammaticalized English cues
for RST relations. Among them are markers of Nucleus-Satellite relations such
as because, since for Evidence, Justify, Motivation and Non-volitional Cause, but
and though for Concession, if for Condition and namely for Elaboration.

Next to adverbial subordination, there is a further case of syntactic adjunc-
tion that is relevant to the notion of subordination in syntax and discourse. In
their study of the semantics of non-restrictive relative clauses (NRRCs; see also
Chapter 4 Relative clauses), Jasinskaja & Poschmann (2018) and Jasinskaja &
Poschmann (2020) observe that NRRCs tend to realize subordinating discourse
relations since they are syntactically subordinate, and are therefore interpreted
globally (i.e., as independent sentences, outside the scope of semantic operators
in the embedding sentence). Thus in (22), adapted from Jasinskaja & Poschmann
(2020), the NRRC constitutes an Explanation and the content of the NRRC is en-
tailed by the discourse, showing that it is outside the scope of the conditional
operator. However, they contend, an NRRC may also be interpreted locally if
the discourse relation it establishes to its host is coordinating (e.g., Narration,
Parallel, Contrast). See (23), where the NRRC establishes a Narration relation to
its host, and the content of the NRRC is not entailed by the discourse since it is
within the scope of the conditional operator in the main clause.27

26See, however, the distinction between core and peripheral adverbial clauses suggested in
Haegeman (2002, 2004, 2006) and discussed in Frey (2011) for German. See also the detailed dis-
cussion of correspondences between various degrees of clausal integration and the Sweetser
(1990) sub-types of explanatory (and concessive) relations in Frey (2020).

27Jasinskaja & Poschmann (2020) draw on earlier work by Schlenker (2013), who first observed
that the two readings are related to two different discourse relations, however without elabo-
rating on the nature of the difference.
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18 Embedding in discourse

(22) If Peter praised John,
who designed the new prototype, ⇝ John designed the new prototype
he would be doing the right thing.

(23) If Peter praised John,
who then was delighted, /⇝ John was delighted
he would be doing the right thing.

Finally, participial and converb clauses also represent a relevant case of syntac-
tic adjunction which at the level of discourse translates into discourse-structural
subordination in terms of correspondence to subordinating discourse relations
(cf. e.g. Behrens et al. 2012). As noted by Sæbø (2011) (citing Kortmann 1995, König
1995), although present (gerund) or past participial clauses in English allow in
general for a wide range of interpretations, there is a clear tendency to inter-
pret these clauses as expressing certain discourse relations, based on the lexical
content and the context of utterance. Thus in (24) (Sæbø 2011: 1436), the converb
clausewriggling and writhing is taken to elaborate on thematrix clause, as the ad-
junct events represent subevents of the main event (Behrens 1998, cf. also König
1995, according to whom the two converbs and the main verb describe different
aspects of the same event).

(24) The trout struggled, wriggling and writhing.

In particular, preposed -ing adjuncts may under given circumstances convey
largely the same relations as conditional if -clauses (25), causal because-clauses
(26) or temporal when/while-clauses (27) (Sæbø 2011: 1437):28

(25) Driving slowly through Thorpe, you will see signs for Dovedale on the
way.

(26) Having confessed to having sex with the girl, the man was sentenced to
one year on an abandoned island.

(27) Reaching the coast, they pick up the scent of their home river.

3.1.1.3 Complementation

It is less clear that there is a discourse-structural counterpart to complementation
(see Chapter 2 Argument clauses). Traditionally, complement clauses are consid-

28See also Behrens et al. (2012) on further structures competing with non-finite co-eventive
adjuncts.
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ered to be part of the discourse unit of the corresponding main clause. Thus,
Mann & Thompson (1988: 248) state that discourse units should have “indepen-
dent functional integrity”.29 However, there are some interesting exceptions to
this (see for instance the discussion in Schilperoord & Verhagen 1998 and Hoek
2018). In particular, Carlson & Marcu (2001) observe that what they characterize
as attribution verbs (such as say, tell, state) may establish a discourse relation they
call Attribution between the matrix and subordinate clause, if the latter is finite,
cf. (28) (Carlson & Marcu 2001: 8), where the clause containing the attribution
verb say represents the Satellite in an Attribution relation to the second clause
representing the Nucleus.

(28) [Mercedes officials said] [they expect flat sales next year]

Also in SDRT, a subordinating Attribution relation is assumed to hold between
a communicative act and the agent of the act (Reese et al. 2007; cf. also Hunter
& Asher 2016 and Bimpikou et al. 2021 on the discourse structure of reports
in discourse). In Carlson & Marcu (2001: 9), the class of attribution verbs con-
sists of speech verbs and various cognitive predicates like think, predict, and fear.
While we are not aware of any principled discussion of this feature of certain
verb classes in the literature, we think that for some of these cognitive predi-
cates, a more specific (subordinating) discourse relation than Attribution is es-
tablished.30 In particular, we believe it is reasonable to assume that – as clause-
embedding predicates – psychological predicates such as annoy or fear involve a
subordinating Explanation relation between the matrix clause and an embedded
that clause.31

The subject of much research on the syntax-semantics interface, psychological
predicates select for an Experiencer and a Stimulus argument, where the Stim-
ulus argument can alternate between a DP and a CP argument (for empirical
evidence in English and German, see for instance Salkoff 2002, Engelberg 2018).
The mental state of the Experiencer is causally dependent on the Stimulus (Bott

29See also the notion of “conceptual dependency” in (Schilperoord & Verhagen 1998).
30See, however, work by Danlos (2006) on what she calls “discourse verbs” such as cause and
precede, which take eventualities/facts as arguments and express particular discourse relations
as part of their semantics, thus entering into competition with the corresponding discourse
connectives as a result and next.

31As pointed out by a reviewer, treating the relation that sentential complements in these cases
establish to the main clause as a discourse relation requires redefining what counts as a dis-
course segment, suggesting an alternative treatment of the connection inferred between a ma-
trix event and its complement in terms of (a kind of) implicature. Clarifying the exact status
of the relation between matrix clauses and embedded clauses goes beyond the scope of the
present chapter, however.
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& Solstad 2021, Kutscher 2009, Solstad & Bott 2022). Thus, the annoyance of the
Experiencer (us) in (29) (Salkoff 2002: 105) is caused by Jim’s late arrival.

(29) That Jim arrived late annoyed us.

Evidence for the explanatory nature of stimulus specifications has been pro-
vided by Bott & Solstad (2014, 2021), Kehler et al. (2008), Solstad & Bott (2022).
Thus, when participants are asked to provide continuations for simple prompts
like Jim annoyed Jane, they show a strong tendency (≈ 60%) to provide explana-
tions (e.g.,Hewas late). These explanations are of the same type as those provided
after because prompts (Jim annoyed Jane because …), see Bott & Solstad (2014),
Solstad & Bott (2022).

While not concerned with the syntactic status of subordinated clauses or the
relation between syntactic and discourse-structural subordination in particular,
Asher & Lascarides (2003: 267 ff.) argued that Stimulus-Experiencer verbs like
annoy evoke the interpretation of an Explanation relation in (30) (adapted from
Asher & Lascarides 2003: 252, 269):

(30) Fred annoyed Mary. He ate soup last night.

We will return to the role of psychological predicates in establishing discourse
coherence in Section 4, where we discuss semantic and pragmatic processes in-
volved in discourse-structural embedding.

3.1.2 Discourse prominence

There is a similar effect of subordinating discourse relations and subordinate
clauses on discourse prominence (von Heusinger & Schumacher 2019) in terms
of accessibility for anaphora. As we saw in Section 2.1, anaphoric reference fol-
lows largely the same principles as discourse attachment: In searching for an
antecedent for an anaphoric expression, we are allowed to “look left one step
only or look up” (Asher & Vieu 2005). For example, the 1st and the 2nd sentence
in (31) are connected by a coordinating relation Parallel. Therefore, only the 2nd
sentence is on the right frontier and the pronoun he in the following sentence is
preferably resolved to a referent mentioned in the 2nd sentence, i.e. Bill. In con-
trast, in (32) the second sentence provides evidence for the 1st by reference to an
authoritative source. Evidence is a subtype of Explanation, i.e. a subordinating
relation. Both sentences in (32) are therefore on the right frontier, so the follow-
ing sentence could continue giving the evidence, in which case the pronoun he
could refer either to Bill or to John; alternatively, it could continue telling the
story about John, in which case he would refer to John.
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(31) Parallel:
John broke the vase. Bill broke the mirror. HeBill ...

(32) Explanation (Evidence):
John broke the vase. Bill told me that. HeJohn/Bill ...

There is evidence that syntactic subordination has a similar effect on anaphoric
resolution as discourse subordination. Experimental studies like Frazier &Clifton
(2005) and Cooreman & Sanford (1996) show that a pronoun is less likely to refer
to an antecedent in a subordinate clause than to one in a main clause, regardless
of the recency status of the subordinate clause. Thus in (33a), the pronoun she is
more likely to be resolved to the subject of the main clause rather than to that of
the subordinate clause, whereas in (33c), she can only be resolved to the subject
of the main clause (cf. Jasinskaja & Poschmann 2018: 448).

(33) a. Mary left before Sue arrived. SheMary>Sue ... main-subordinate
b. Mary left. Then Sue arrived. SheSue ... main-main
c. After Mary left, Sue arrived. SheSue ... subordinate-main

3.2 Mismatches between syntactic and discourse structure

Although the previous section pointed at a number of parallels between syntactic
embedding and discourse-structural subordination, it is evident that discourse-
structural subordination cannot be identified with syntactic subordination, that
is, that discourse-structurally subordinate discoursematerial need not be realized
in a subordinate clause, and a subordinate clause does not always encode a rela-
tion of discourse subordination. For detailed discussion of the non-equivalence
of these notions see in particular Blühdorn (2008).

Example (7) above is an instance of discourse-structural subordination with-
out syntactic subordination: The subordinating discourse relation Source holds
between two independent sentences. On the other hand, syntactically coordi-
nate structures can also realize subordinating discourse relations. For instance,
the second conjunct of and in (34) (Asher & Vieu 2005) gives an Explanation of
the first, and the second disjunct of or in (35) is a Reformulation (a special case
of Elaboration) of the first disjunct.

(34) Explanation:
Max fell, and it was Bill who pushed him.
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(35) Reformulation:
The hearer must identify the speech act performed by an utterance, or (in
other words), she must identify its illocutionary force.32

Conversely, subordinate clauses are syntactically embedded, but can realize
coordinating discourse relations. One prominent example is described in Holler
(2008) and involves continuative relative clauses, a subclass of non-restrictive rel-
ative clauses in German. As argued by Holler, continuative relative clauses like
the ones in (36) and (37) are attached to themain clause bymeans of coordinating,
in the SDRT-sense, discourse relations, here Narration and Contrast, signalled by
the discourse markers dann and aber respectively, while ordinary non-restrictive
relative clauses like (38) are connected to the main clause by means of subordi-
nating relations (examples from Holler 2008):33

(36) Narration:
Oskar traf einen Bauern, den er dann nach dem Weg fragte.
‘Oskar met a farmer, whom he then asked for the way.’

(37) Contrast:
Oskar machte einen Versuch, der aber restlos scheiterte.
‘Oskar made an attempt, which however completely failed.’

(38) Elaboration:
Oskar machte diesen Versuch, der nicht scheitern konnte.
‘Oskar made an attempt, which could not fail.’

As a matter of fact, the relation signalled by aber in (37) is better characterized
as Violated expectation or Concession rather than in terms of the general Con-
trast relation provided by the SDRT inventory of discourse relations. In SDRT,
Contrast is by default coordinating, unlikeMann&Thompson (1986), where both
a multi-nuclear Contrast relation and two Nucleus-Satellite relations Antithesis
and Concession are assumed. Similarly, Hobbs (1985) views both his Contrast
and Violated expectation relation as subordinating, while the latter belongs to
the class of expansion relations. Moreover, applying the test in (5) yields the re-
sult that the relation holding between the main clause and the relative clause in

32This is a modified version of Blackmore’s (1993: 109) original Reformulation example “The
hearer must identify the speech act performed by an utterance. In other words, she must
identify its illocutionary force.”

33Cf. also Jasinskaja & Poschmann (2018) and Jasinskaja & Poschmann (2020) and the discussion
of NRRCs in Section 3.1.1 and Chapter 4 Relative clauses for an overview.
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(37) is subordinating: A discourse continuation like Das nächste Mal wollte er sich
besser vorbereiten (‘Next time he wanted to be better prepared.’) would naturally
attach to the main clause which contains the anaphoric antecedent for the pro-
noun. Nevertheless, although the interpretation of the data may in some cases be
theory-dependent, unambiguous examples like (36) do support the observation
of a mismatch between syntactic and discourse structure.34

Among adverbial clauses, whereas-clauses (39) are syntactically subordinate,
but express Parallel or Contrast, which are coordinating discourse relations:

(39) Parallel:
John is tall, whereas Bill is small.

On the other hand, clauses syntactically coordinated bymeans of conjunctions
like but may involve subordinating (i.e. Nucleus-Satellite) RST-relations like An-
tithesis and Concession. Similarly, the German coordinating conjunction denn,
as well as its English counterpart for, marks the subordinating relation Explana-
tion.

Finally, a further case of mismatch between syntactic subordination and subor-
dination in discourse is discussed in Riester et al. (2018: 34), who treat (following
Simons et al. 2010) embedding matrix verbs of sentential arguments as non-at-
issue material (of type evidentials) which does not answer the current QUD, thus
belonging to van Kuppevelt’s subordinated layer of discourse (cf. Figure 8). See
(40) (Riester 2019) where it is the sentential complement that answers the QUD
and thus belongs to the main discourse structure.

(40) Q: {What is the current status of the bill?}
Jetzt heißt es, das Kanzleramt hat diese Verordnung gestoppt. ‘Now they
are saying that the Chancellery has stopped the bill.’

4 Semantic and pragmatic processes leading to the
establishment of subordination in discourse

In this section, we will discuss how semantic and pragmatic aspects of the dis-
course beyond domain or world knowledge (as discussed in Asher & Lascarides
2003) may lead to the establishment of discourse-structural subordination. In do-
ing so, we will revisit some of the issues discussed in Sections 2.2.3 and 3.1.1 from

34Note also that examples like this do not pose a problem for SDRT since, as mentioned in
Section 2, the test in (5) is motivated by the observation that a relation that is coordinating
by default may in some contexts come out a subordinating.
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the viewpoint of what motivates the establishment of discourse-structural sub-
ordination, both in terms of subordinating discourse relations and in terms of
questions and goals. We will first investigate the relationship between discourse
expectations triggered by the semantics of certain verbs and the establishment
of discourse subordination in terms of subordinating discourse relations. Then
we briefly introduce a case where derivational morphology can be taken to es-
tablish subordination in discourse in terms of introducing subquestions. Finally,
we turn to the role of the pragmatic process of grounding on the establishment
of subordination in discourse in the sense of Jasinskaja & Karagjosova (2020).

4.1 Verb semantics and discourse expectations

In the discussion of the sentential complements of psychological verbs (e.g, an-
noy) in Section 3.1.1, it was argued that such clause-embedding predicates es-
tablish an Explanation relation between the matrix clause and an embedded (or
independent) clause:

(41) a. That John ate soup in the evening annoyed Mary.
b. John annoyed Mary. He ate soup in the evening.

As already mentioned in Section 3.1.1, Asher & Lascarides (2003) argued that
Stimulus-Experiencer verbs like annoy evoke the interpretation of an Explana-
tion relation in (41b). Moreover, they argue that these verbs are lexically deter-
mined to do so. They contended that although the second sentence in (41b) does
not constitute a ‘plausible’ explanation for Mary’s annoyance based on domain
knowledge, it is still preferably understood to be an explanation exactly due to
the semantics of annoy. More precisely, Asher & Lascarides attributed this pref-
erence to the semantic nature of the Stimulus/subject argument of annoy, which,
as stated above, introduces the cause of Mary’s attitude of annoyance. Asher &
Lascarides analysed the subject as being semantically propositional in nature, in
the sense that it carries a presupposition that the subject was involved in some
eventuality which resulted in the annoyance in the Experiencer argument. The
second clause in (41b) is thus interpreted as an Explanation because it may be
taken to justify the presupposition that is introduced by annoy and left unspec-
ified otherwise. The fact that the Stimulus argument may be realized as a that
clause is consistent with this analysis (see also Bott & Solstad 2014, 2021).

Asher & Lascarides limited their observations to psychological predicates of
the Stimulus-Experiencer type. However, Bott & Solstad (2014, 2021) and Solstad
& Bott (2022) argued that Experiencer-Stimulus predicates such as fear can be
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given a similar analysis (see also Cheung & Larson 2015) and provided exper-
imental evidence that leaving what Asher & Lascarides characterize as a pre-
supposition unverified (in Bott & Solstad’s 2014, 2021 analysis an underspecified
propositional argument) evokes the expectation of an explanation. Thus, as men-
tioned above, when asked to provide a written continuation for prompts such as
John annoyed Mary or John feared Mary, participants provided around 60% expla-
nations (Bott & Solstad 2014, Kehler et al. 2008, Solstad & Bott 2022), which was
around three times as much as the second-most frequent relation, Result (Kehler
et al. 2008, Solstad & Bott 2022).

Interestingly, psychological verbs constitute a subclass of Implicit Causality
verbs (henceforth, IC; Garvey & Caramazza 1974, Brown & Fish 1983, Ferstl et
al. 2011), which have been linked to discourse expectations in psycholinguistic re-
search (Kehler et al. 2008, Bott & Solstad 2021). As mentioned above, these verbs
display interesting coherence patterns in discourse continuation studies (in ad-
dition to coreference patterns, which will not concern us here; see, for instance
Ferstl et al. 2011, Garnham et al. 2021): Prompted to provide a continuation for, for
instance, John annoyed Mary, participants produce overwhelmingly more Expla-
nations than other continuations (Kehler et al. 2008, Bott & Solstad 2014, Kehler
& Rohde 2019) as opposed to “non-IC verbs” such as ordinary agent-patient verbs.
Beyond psychological verbs, similar properties have been observed for another
class of IC verbs, so-called Agent-Evocator verbs, which include, among others,
a subset of Fillmore’s (1969) judgment verbs:

(42) Mary punished Peter. He had stolen the money.

In (42), punish presupposes that Peter was involved in some eventuality which
Mary considered to be punish-worthy (Fillmore 1969). This eventuality is a cause
of Mary’s intention to punish Peter (see the analysis of reasons in Solstad 2010).
Thus, all IC verbs evoking significantly more explanations may be taken to in-
volve an explanatory relation between underspecified or presuppositional con-
tent and the eventuality denoted by the predicate itself. Put differently, the pred-
icates in question come with an explanatory slot (Bott & Solstad 2021, Solstad &
Bott 2022), which is assumed to be filled by material in discourse. Bott & Solstad
(2021) argue that it is precisely the discourse expectations associated with the un-
derspecified, or presupposed, semantic content that leads to the establishment of
Explanation relations. As a means to avoid accommodation (Altmann & Steed-
man 1988, Zeevat 2000), subsequent or preceding discourse will be taken to verify
the presupposition, leading to causal inferences, even in far-fetched contexts as
in (41).
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Since both clause-embedding psychological predicates and the so-called
‘agent-evocator’ predicates display these preference patterns, the establishment
of Explanation relations cannot be attributed to a correlation with syntactic
subordination. Admittedly, it is an open question whether only subordinating
discourse relations can be subject to discourse expectations or whether for
instance Narration and Occasion relations may be expected for specific end-
point-oriented predicates, such as transfer-of-possession predicates (Stevenson
et al. 1994, Kehler et al. 2008).

4.2 Derivational morphology

Next to verb semantics, there are also cases of word-derivational means leading
to the establishment of subordination in discourse. One such case is described
in Salfner (2018), who argues that the German suffix -mäßig (‘pertaining to’/‘in
terms of’/‘concerning’) is used to mark delimitators (cf. Krifka 2008), which sig-
nal that only a discourse subquestion will be addressed by the speaker. For in-
stance, the last utterance in (43) (Salfner 2018: 232), which contains the adverb
hardwaremäßig (‘with regard to the hardware’), does not fully answer any of the
possible questions in (43a–43c). Rather, it makes salient a set of alternative sub-
questions to a superordinated QUD and at the same time signals that the rest of
the utterance is only going to address the subquestion specified by the -mäßig-
adverb.

(43) a. Wie ist der Laptop? ‘How is the laptop?’
b. Ist der Laptop gut?

‘Is the laptop good?’
c. Hat es sich gelohnt, einen so teuren Laptop anzuschaffen?

‘Was it worth buying such an expensive laptop?’
d. Hardwaremäßig ist der Laptop super.

‘As for the hardware, the laptop is great.’

Moreover, depending on the propositional content of the utterance, a -mäßig-
adverb may signal that the host utterance represents an answer to the current
QUD that is quantitatively and, in some cases, also qualitatively unsatisfying.

4.3 Grounding in communication

We saw in Section 2.2.3 that one way of capturing what it means for a discourse
unit to be subordinate to another discourse unit is by stating that the commu-
nicative goal of the superordinate unit cannot be reached before the goal of the
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subordinated unit is achieved. In defining what it means to achieve a communica-
tive goal, Jasinskaja & Karagjosova (2020) follow Clark & Schaefer (1989), Clark
(1996), Traum (1994) and other works that draw upon a notion of grounding, i.e.
the process by which an addressee signals to the speaker that the communicative
goal of the latter has been reached, for instance, by immediately performing the
requested action or answering the question asked by the speaker. In particular,
they adopt Clark’s (1996) idea that grounding proceeds in four stages that corre-
spond to four levels of action in communication, and consider the ultimate goal
of an utterance to be reaching grounding at level 4:

1. vocalization by the speaker, which should result in attention from the
hearer;

2. presentation of the acoustic signal, which should result in the hearer’s
identification of the phonological string;

3. the speaker’s meaning, which should result in the hearer’s understanding;

4. the speaker’s proposal, which should result in the hearer’s uptake of the
proposal.

Based on this notion of grounding in discourse, Jasinskaja & Karagjosova
(2020) argue that the primary function of discourse subordination in terms of sub-
ordinating discourse relations is to handle encountered or anticipated grounding
problems at different levels. Grounding failure at levels 1 and 2 would typically
make the speaker simply repeat 𝑈1. Plain repetition is (in Hobbs’ view) the triv-
ial case of Elaboration. More interesting cases pertain to level 3 (problems of
understanding) and level 4 (disagreement). Two of the more frequent reasons for
failures to understand are problems of reference resolution (44) and lexical ac-
cess (45). Reformulation, which according to Jasinskaja & Karagjosova (2020) is
a subordinating relation, is a way to repair for this kind of problem.

(44) It’s there.
[Where is ‘there’? / It’s where?]

Behind the refrigerator.

(45) This piece begins with an anacrusis,
[What is an ‘anacrusis’?]

an unaccented note which is not part of the first full bar.
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As for handling disagreement, Jasinskaja & Karagjosova (2020) argue that sub-
ordinating relations like Evidence or Motivation address actual or potential dis-
agreements: A piece of information can be made easier to believe by pointing to
observable Evidence (46) or by reference to an authoritative source, while Moti-
vation is needed if the hearer might refuse to fulfil a request or answer a question.

(46) John must have been here recently.
[Why do you think so?]

There are his footprints.

In all these cases, the discourse flow is “interrupted” because there is a prob-
lem that needs to be solved before the speaker can continue. It is in this sense
that Jasinskaja & Karagjosova (2020) understand discourse subordination as mo-
tivated by the pragmatic process of grounding and involving interruption of
a communicative plan to handle a communicative problem. This notion of in-
terruption corresponds to Polanyi’s view of subordinated discourse units as in-
terrupting the completion of an ongoing unit of discourse, rather than to the
“true” interruptions in Grosz & Sidner (1986) and topic digressions discussed in
van Kuppevelt (1995). On the other hand, the pragmatic notion of subordination
proposed in (11) also captures van Kuppevelt‘s notion of “satisfaction” involved
in the question-triggering mechanism described in Section 2.2.2, where a topic-
constituting question that has been answered unsatisfactorily gives rise to fur-
ther subquestions until the original question has been answered. Reformulated
in terms of (11), this subquestioning procedure is repeated until there are no po-
tential grounding problems left that need to be dealt with in order to fully answer
the main question.

5 Summary and outlook

In this chapter, we argued that subordination in discourse is a notion comparable
to the syntactic phenomenon of clausal embedding. Although there is no uniform
notion of embedding in discourse, we identified and discussed various concepts
that have been proposed so far to capture different aspects of the hierarchical
structure of discourse. As we attempted to show, the notions of subordination
offered in the theories we discussed are both comparable and compatible with
one another, and we believe that the attempt to integrate them into a unified ap-
proach to discourse structure will constitute a considerable and hopefully fruit-
ful effort in future research in the field. Especially when it comes to the task of
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annotating discourse, several promising research projects which attempt to anal-
yse discourse in terms of both QUD-structure, topical organization and (RST or
SDRT) discourse relations are currently under way, cf. Riester et al. (2021), Schef-
fler (2021), and Hesse et al. (2020). Based on the various notions of subordination
in discourse, we furthermore identified and discussed various correspondences
and mismatches between syntactic embedding and discourse subordination.

While syntactic relations may be one way of realizing subordination in dis-
course, we showed that various semantic and pragmatic phenomena may also
lead to the establishment of discourse subordination, such as verb semantics,
derivational morphology and grounding in communication. There are further
non-syntactic ways of expressing discourse-structural subordination or coordi-
nation that we did not discuss in this chapter. One such phenomenon that has
implications for the notion of discourse subordination is modal subordination
(Roberts 1989). At the same time, discourse structure in oral and written dis-
courses is reflected by prosodic parameters such as pause duration and pitch
range (cf. Mayer et al. 2006, Jasinskaja et al. 2004) and typographic means, such
as bullet-lists (which can be described as coordinating structures that are alto-
gether embedded) or headings and subheadings (which are treated in RST by
means of the Preparation-relation that relates a heading as a Satellite unit to the
entire text as a Nucleus, cf. RST website http://www.sfu.ca/rst/). Future research
on discourse subordination will also have to take these aspects of discourse struc-
ture into consideration.
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