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Rhetorical Structure Theory

◼ Text is being segmented into elementary
discourse units (EDUs)

◼ Adjacent units are being connected by a coherence
relation

◼ Result is a tree structure spanning the whole text
◼ Almost all relations consist of a nucleus and a 

satellite (supporting, optional)
◼ Relation set is divided in 

◼ subject matter („semantic“) 
◼ presentational („pragmagtic“) 
◼ textual

relations



Rhetorical Structure Theory
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Multinuclear (coordinate) relations
• At the sub-sentential level 

▪ Peel oranges, and slice crosswise.

• But also across sentences

▪ Peel oranges, and slice crosswise. Arrange in a bowl and 
sprinkle with rum and coconut. Chill until ready to serve.
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Mononuclear (subordinate) relations

◼ Sub-sentential Concession
relation

◼ Concession across 
sentences

◼ Nucleus (spans 2-3) made up 
of two spans in an 
Antithesis relation
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Example: Evidence



RST relations
◼ Subject-matter / semantic

 Circumstance

 Condition

 Elaboration

 Otherwise 

 Unless

 Interpretation

 Means

 Cause / Result

 Purpose

 Solutionhood

◼ Textual
 Preparation

 Restatement

 Summary

◼ Presentational / pragmatic

 Background

 Antithesis

 Concession

 Evidence

 Reason

 Justify

 Evaluation

 Motivation

 Enablement

◼ Multinuclear
 Contrast

 Sequence

 List

 Conjunction

 Joint



Strong nuclearity principle

When a relation holds between two larger segments, it
in particular holds between their most central nuclei.



RST: Goal

Text has a plausible analysis/representation

<=>

Text is coherent



Some RST corpora

▪ RST Discourse Treebank (Eng)

▪ 385 texts: WSJ

▪ annotation manual (78 relations)

▪ GUM (Eng)

▪ continuously growing corpus, multiple genres, multiple 
annotation layers

▪ SFU Discourse Relations Reference Corpus (Eng)

▪ 65 texts: WSJ, movie and book reviews

▪ Potsdam Commentary Corpus (Ger)

▪ 176 texts: German newspaper editorials

▪ annotation manual (31 relations)

▪ Parallel Discourse Annotation Corpus (Eng, Ger)

▪ 123 short texts: argumentation, RST, SDRT
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Potsdam Commentary Corpus (PCC)

◼ 176 commentaries (32K words) from Märkische Allgemeine Zeitung 
(a regional daily)

◼ Growing number of pro&contra editorials from Tagesspiegel
(a relatively-regional daily)

◼ Five layers of annotation

◼ Why a regional newspaper?
◼ Language features fairly straightforward constructions and not too much

conceptual complexity - presumably easier to parse

◼ Why commentary?
◼ Interesting rhetorical structure

◼ Perspective: automatic analysis of argumentation



Impfpflicht gegen Kinderkrankheiten?

[1] Kein Kind weiß heute noch, was Pocken sind. [2] So ein Glück. [3] Als die 

Pockenimpfung 1854 eingeführt wurde, [4] glaubten manche Menschen, [5] 

dass sich ihr Kopf in einen Kuhkopf verwandelt, [6] wenn sie sich impfen lassen. 

[7] Denn der Impfstoff wurde damals aus der Haut von Rindern hergestellt. [8] 

Heute ist diese furchtbare Krankheit ausgerottet. [9] Dank einer entschlossenen, 

weltweiten Impfkampagne. [10] Aber es gibt noch: Masern, Kinderlähmung, 

Diphtherie, Mumps, Röteln, Hepatitis B, Tuberkulose, Keuchhusten. [11] Daran

sterben, vor allem in den Entwicklungsländern, jährlich immer noch Millionen 

Kinder. [12] In Deutschland werden diese Krankheiten von vielen Eltern offenbar 

nicht ernst genommen. [13] Weil sie sie gar nicht mehr kennen! [14] Denn mit 

Impfstoffen wurde erreicht, [15] dass diese Infektionen nur noch sporadisch 

auftreten. [16] Doch wer aus eigenem Erleben weiß, [17] wie schrecklich Kinder 

leiden, [18] wenn sie ‚nur‘ Masern oder Keuchhusten haben, [19] sollte ihnen 

dies ersparen. [20] Und auch die gesundheitlichen Folgewirkungen. [21] Nur wer 

impfen lässt, hilft mit, dass Impfungen eines Tages überflüssig werden. [22] 

Stattdessen wird über Nebenwirkungen von Impfstoffen schwadroniert, [23] die 

höchst selten auftreten und die man erst Recht nur aus Büchern kennt. [24] Dann 

gibt es noch das schöne Argument: Das ist mein Kind, das darf der Staat nicht 

pieken. [25] Gegen solche Eltern hilft auch keine Impfung.



Mandatory vaccination against children‘s diseases?

[1] Today, children don‘t know anymore what pox are. [2] What a joy. [3] When

pox vaccination was introduced in 1854, [4] quite a few people believed [5] that

their head would turn into a cow‘s head [6] if they got themselves vaccinated. 

[7] For the vaccine was made from cattle‘s skin at the times. [8] Nowadays this

dreadful disease is exterminated. [9] Thanks to a determined, world-wide

vaccination campaign. [10] But there still are other diseases: Measles, polio, 

diphteria, mumps, rubella, hepatitis B, tuberculosis, pertussis. [11] Millions of

children die of these, especially in less developed countries. [12] In Germany, many

parents apparently don‘t take these diseases seriously. [13] Because they don‘t know

them anymore! [14] For it has been achieved with vaccines [15] that these

infections hit only rarely today. [16] But those who have experienced [17] how

terribly children suffer [18] when they come down with ‚just‘ measles or pertussis, 

[19] should spare them the agony. [20] As well as the long-term consequences. [21] 

Only those who have their children vaccinated will contribute to vaccines‘ 

becoming superfluous some day. [22] Instead, people rant about side effects [23] 

that occur very rarely and are known merely from books. [24] Then there is the

great argument: This is my child, the governement must not prick her. [25] No

vaccine can help against such parents.



Layers of Annotation

◼ Syntax

◼ TIGER scheme, Annotate tool

◼ Coreference

◼ PoCoS scheme, MMAX tool

◼ Information Structure

◼ SFB632IS scheme, Exmaralda tool

◼ Shallow discourse structure
◼ PDTB scheme, ConnAnno tool

◼ Rhetorical Structure (RST)

◼ Mann/Thompson scheme, RSTTool (http://www.wagsoft.com/RSTTool/)
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ANNIS3

https://corpus-tools.org/annis/



Querying with AQL

◼ Example: two English sentences with coreferential
subjects, where the second one is a pronoun

cat="S" & node & cat="S" & pos="PRP" &

#1 >[func="sb"] #2 &

#3 >[func="sb"] #4 &

#4 ->coref #2 &

meta::language="en"



Annis Query Language: Operators



Query Builder
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Annotation Guidelines: Process

1. Read the text completely

2. Divide the text into EDUs

3. Informally mark topic boundaries between sections of
the text

4. Informally mark EDUs that seem specifically important
for the text

5. Consider all pairs of adjacent EDUs: 
clear relations? - add them to the analysis

6. In a bottom-up way, connect segments to one another, 
considering the topic boundaries and the nuclearity status

M. Stede, M. Taboada, D. Das. Annotation Guidelines for Rhetorical Structure. Unpublished ms., 2017
https://www.sfu.ca/~mtaboada/docs/research/RST_Annotation_Guidelines.pdf



Annotation Guidelines: EDUs

◼ Which types of subordinate clauses are EDUs

◼ It is completely clear that the mayor needs to
resign.

◼ The chairperson should stay in office, while the
mayor needs to resign.
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Annotation Guidelines: Relations



Annotation Guidelines: Hints

◼ Genuine structural ambiguity

◼ e.g., One „claim“ followed by two „arguments“

◼ Genre-specific heuristic: prefer pragmatic relations

◼ Prefer more “informative“ relations
(e.g., causality beats elaboration)

◼ Fine-grained differences between similar relations

◼ Contrast, Antithesis, Concession

◼ causal relations











https://gucorpling.org/rstweb/info/



Quantitative annotator agreement

S. Joty et al.: CODRA – A novel discriminative framework for rhetorical analysis. 
Computational Linguistics 41(3), 2015 



Quantitative annotator agreement

◼ Measured on 18 PCC texts (10%)

◼ Two well-trained annotators

◼ EDU segmentation was given

◼ Span: 0.85

◼ Nuclearity: 0.65

◼ Relations: 0.44

S. Shahmohammadi, M. Stede: Discourse Parsing for German with new RST Corpora. Proc. of KONVENS 2024
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RST annotation

◼ Annotators don‘t agree very much with each other.

◼ >> not a problem.

◼ Annotators don‘t agree very much with themselves.

◼ >> a problem!

◼ RST tree is supposed to capture the subjective
interpretation by the analyst - but it should do so 
as transparently and unambiguously as
possible.



RST annotation: ambiguities

We saw a two-months old polar bear 
cub at the zoo yesterday. It kept 
climbing on top of the keeper‘s 
shoulders all the time. With its teddy-
like head it was the cutest thing I‘ve 
seen in years!



RST annotation: ambiguities
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RST annotation: ambiguities



Additional data: German

◼ Blog posts

◼ Various publishers

◼ Announcements or summaries of accompanying podcasts

◼ 78 RST trees / 1,309 relations / 1,387 EDUs

◼ Simplified German news (APA)

◼ 25 double-annotated texts from Austrian News Agency 

◼ (Simplification to levels B1 and A2)

◼ 61 RST trees / 852 relations / 938 EDUs

◼ Total (with PCC): 
315 RST trees / 5,096 relations / 5,436 EDUs



Additional data: English

◼ RST Discourse Treebank (Carlson/Marcu 2003)

◼ 385 Wall Street Journal texts

◼ 50 texts have two annotations

◼ 26 of these have identical segmentation

◼ UNSC-RST corpus (Zaczynska/Stede 2023)

◼ 84 Texts from UN Security Council speeches



Mapping out the disagreements

S. Wan, T. Kutschbach, A. Lüdeling, M. Stede. RST-Tace: A tool for automatic comparison and evaluation of 
RST trees. Proc. of the Workshop on Discourse Relation Parsing and Treebanking, 2019 

RST Tace: Enumerate the decision points
Simplification: We assume identical EDU segmentation



Step 1: Formal classes

◼ Perfect match

◼ Relation mismatch

◼ same spans, but different relation 

◼ Scope mismatch

◼ same overall span

◼ same relation, different split point

◼ different relations, different split points

◼ different overall spans, but:

◼ identical relation, identical split point

◼ (...)

◼ Left/right priority mismatch

◼ The same EDU is attached left vs. right

◼ No match



Step 1: Formal classes

Perfect match



Step 1: Formal classes

Relation mismatch



Step 1: Formal classes

Scope mismatch: same rel., same span, different split



Step 1: Formal classes



Step 2: Status of mismatches

◼ An „omniscient“ third annotator rates the
disagreements

◼ Disagree: one annotation is not good

◼ Both: a comprehensive analysis would like to use both
labelings

◼ Vague: the situation can be seen this way or that way

◼ Either/or: both annotations are plausible, but they are
mutually exclusive

◼ So far, we analysed the relation and scope
mismatches in APA+PCC (= 287 instances) and in 
RST-DT (= 290 instances)



APA+PCC



Step 3: Reasons for disagreement

◼ Formal structural alternatives

◼ E.g., a „claim“ followed by two separate „evidences“

◼ Relation definition overlap

◼ Elaboration, Background, ... are broadly applicable

◼ Contrast, Antithesis, Concession are difficult to
distinguish

◼ Epistemic status of propositions

◼ subjective / objective statement => Reason or Cause

◼ Presupposed knowledge / bias

◼ non-/identity of referents of NPs

◼ Did event A cause event B?



Example: Relation def. overlap
in the original RST proposal

◼ Antithesis
◼ Constraint on Nucleus: Writer has positive regard for nucleus

◼ Constraints on Nucleus+Satellite: N and S are in contrast; because of the
incompatibility one cannot have positive regard for both situations; 
comprehending S and the incompatibility increases reader‘s positive regard
for N 

◼ Intention of Writer: Reader‘s positive regard for N is increased

◼ Concession
◼ Constraint on Nucleus: Writer has positive regard for nucleus

◼ Constraint on Satellite: Writer is not claiming that S does not hold

◼ Constraints on Nucleus+Satellite: Writer acknowledges a potential or
apparent incompatibility between N and S;  recognizing the compatibility
between N and S increases Reader's positive regard for N

◼ Intention of Writer: Reader‘s positive regard for N is increased

https://www.sfu.ca/rst/



Step 3: Reasons for disagreement

◼ Assignment of „importance“ to spans

◼ decides on nuclearity

◼ => influences relation choice

◼ => influences span range: strong nucl. principle or not?

◼ Global text structure

◼ Topic switch (a „global“ move) versus local coherence relation

◼ Genre-specific „zones“: opening – core – rhetorical ending

◼ Scope of adverbial connectives (and other exprs)

◼ (...) This lead to (...)

◼ (...), Nonetheless, it was decided to (...)
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Additional data: German

◼ Blog posts

◼ Various publishers

◼ Announcements or summaries of accompanying podcasts

◼ 78 RST trees / 1,309 relations / 1,387 EDUs

◼ Simplified German

◼ 25 texts from Austrian News Agency 

◼ (Simplification to levels B1 and A2)

◼ 61 RST trees / 852 relations / 938 EDUs

◼ Total (with PCC): 
315 RST trees / 5,096 relations / 5,436 EDUs



DPLP parser (Ji/Eisenstein 2014)

◼ Feature-based shift-reduce parser

◼ position, dependency syntax, Brown clusters

◼ Advantages

◼ well-documented

◼ lightweight

◼ easily adaptable to other languages

◼ Disadvantage

◼ some outdated libraries needed replacement

◼ => Publicly-available Docker image



Results

Human agreement 0.85 0.65   0.44







Summary

◼ RST: a model of text coherence

◼ PCC: a multi-layer corpus

◼ ANNIS: a database for visualizing and querying multilayer
corpora

◼ Ambiguity and vagueness in RST annotation

◼ Baseline parsing results for PCC/APA/Blog corpus

◼ Ongoing work

◼ Integrate „legitimate disagreement“ into the overall workflow of
annotation, analysis, parsing, evaluation
(cf. perspectivism)

◼ and ...





Thank you!



Mandatory vaccination against children‘s diseases?

[1] Today, children don‘t know anymore what pox are. [2] What a joy. [3] When 

pox vaccination was introduced in 1854, [4] quite a few people believed [5] that 

their head would turn into a cow‘s head [6] if they got themselves vaccinated. 

[7] For the vaccine was made from cattle‘s skin at the times. [8] Nowadays this 

dreadful disease is exterminated. [9] Thanks to a determined, world-wide 

vaccination campaign. [10] But there still are other diseases: Measles, polio, 

diphteria, mumps, rubella, hepatitis B, tuberculosis, pertussis. [11] Millions of 

children die of these, especially in less developed countries. [12] In Germany, many 

parents apparently don‘t take these diseases seriously. [13] Because they don‘t know 

them anymore! [14] For it has been achieved with vaccines [15] that these 

infections hit only rarely today. [16] But those who have experienced [17] how 

terribly children suffer [18] when they come down with ‚just‘ measles or pertussis, 

[19] should spare them the agony. [20] As well as the long-term consequences. [21] 

Only those who have their children vaccinated will contribute to vaccines‘ 

becoming superfluous some day. [22] Instead, people rant about side effects [23] 

that occur very rarely and are known merely from books. [24] Then there is the 

great argument: This is my child, the governement must not prick her. [25] No 

vaccine can help against such parents.
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Referential Structure



Mandatory vaccination against children‘s diseases?

[1] Today, children don‘t know anymore what pox are. [2] What a joy. [3] When 

pox vaccination was introduced in 1854, [4] quite a few people believed [5] that 

their head would turn into a cow‘s head [6] if they got themselves vaccinated. 
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Thematic Structure



Mandatory vaccination against children‘s diseases?

[1] Today, children don‘t know anymore what pox are. [2] What a joy. [3] When

pox vaccination was introduced in 1854, [4] quite a few people believed [5] that 

their head would turn into a cow‘s head [6] if they got themselves vaccinated. 

[7] For the vaccine was made from cattle‘s skin at the times. [8] Nowadays this 

dreadful disease is exterminated. [9] Thanks to a determined, world-wide 

vaccination campaign. [10] But there still are other diseases: Measles, polio, 

diphteria, mumps, rubella, hepatitis B, tuberculosis, pertussis. [11] Millions of 

children die of these, especially in less developed countries. [12] In Germany, many 

parents apparently don‘t take these diseases seriously. [13] Because they don‘t know 

them anymore! [14] For it has been achieved with vaccines [15] that these 

infections hit only rarely today. [16] But those who have experienced [17] how 

terribly children suffer [18] when they come down with ‚just‘ measles or pertussis, 

[19] should spare them the agony. [20] As well as the long-term consequences. [21] 

Only those who have their children vaccinated will contribute to vaccines‘ 

becoming superfluous some day. [22] Instead, people rant about side effects [23] 

that occur very rarely and are known merely from books. [24] Then there is the 

great argument: This is my child, the governement must not prick her. [25] No 

vaccine can help against such parents.



Conjunctive Relations

(Martin 1992)

◼ temporal
◼ simultaneous, succession

◼ consequential
◼ manner, consequence, condition, purpose, concession

◼ comparative
◼ similarity, contrast, reformulation

◼ additive
◼ addition, alternation

◼ Relations can be directed but not weighted - there 
is no nuclearity



Conjunctive Relations

(Martin 1992)



Intentional structure

◼ Illocutions (inspired by 
Schmitt 00, Searle 76)

◼ Reportivum: writer describes 
a state of affairs

◼ Identifikativum: writer 
characterizes own state of 
mind, health, etc.

◼ Estimativum: writer presents 
proposition as probably true

◼ Evaluativum: writer presents 
a personal opinion

◼ Appellativum: writer orders 
or suggests an action

◼ Support Relations (subset of RST)
◼ Ease-understanding

(Background)

◼ Encourage-acting
(Motivation)

◼ Ease-acting
(Enablement)

◼ Encourage-believing
(Evidence)

◼ Encourage appreciating
(Antithesis, Concession)

◼ Compare „types of argument“ 
(e.g., Eggs 00):
◼ deontic

◼ epistemic

◼ ethic/aesthetic



Mandatory vaccination against children‘s diseases?

[1] Today, children don‘t know anymore what pox are. [2] What a joy. [3] When 

pox vaccination was introduced in 1854, [4] quite a few people believed [5] that 

their head would turn into a cow‘s head [6] if they got themselves vaccinated. 

[7] For the vaccine was made from cattle‘s skin at the times. [8] Nowadays this 

dreadful disease is exterminated. [9] Thanks to a determined, world-wide 

vaccination campaign. [10] But there still are other diseases: Measles, polio, 

diphteria, mumps, rubella, hepatitis B, tuberculosis, pertussis. [11] Millions of 

children die of these, especially in less developed countries. [12] In Germany, many 

parents apparently don‘t take these diseases seriously. [13] Because they don‘t know 

them anymore! [14] For it has been achieved with vaccines [15] that these 

infections hit only rarely today. [16] But those who have experienced [17] how 

terribly children suffer [18] when they come down with ‚just‘ measles or pertussis, 

[19] should spare them the agony. [20] As well as the long-term consequences. [21] 

Only those who have their children vaccinated will contribute to vaccines‘ 

becoming superfluous some day. [22] Instead, people rant about side effects [23]

that occur very rarely and are known merely from books. [24] Then there is the 

great argument: This is my child, the governement must not prick her. [25] No 

vaccine can help against such parents.



Argument structure

(inspired by Freeman 1993)



Text understanding: 
Relating levels of analysis



Conclusion (1):
No single complete tree no more

◼ Two partial hierarchies: conjunctive relations, 
intentional (argument) structure

◼ One „probably“ complete hierarchy: thematic 
structure

◼ One segment can be related (on different levels) to 
two other units

◼ Intentional (argument) hierarchy can relate non-
adjacent segments
(in RST: „strong nuclearity principle“, Marcu 00)

◼ No nuclearity, except for support relations on level 
of intentions/argument



Conclusion (2):
No „semantic“ relations no more

◼ Recall Grosz/Sidner 86: There is no point in trying to 
enumerate types of semantic relationships 

◼ Cause/Result seems intuitively straightforward, but relations 

like Solutionhood open the door to unbounded relations sets

◼ Cf. the Until relation (Rösner/Stede 92):
Add oil until the level reaches the upper mark.

◼ Cf. the Report-Shower-And-Mention-Fruit relation (Dale 93):
John took a shower. He really likes Granny Smith apples.



Conclusion (3):
Benefits of MLA

◼ Assumptions underlying the high-level decisions (e.g., 
argument structure) can be made explicit: interpretation 
becomes more transparent

◼ Annotations on one level can be changed without technically 
affecting the others

◼ New levels can be introduced at leisure (e.g., modality)

◼ Corpus annotation is expensive - we need to be effective!
◼ Resulting corpus should be as useful as possible

◼ Annotation work can be distributed across time, space, annotators

◼ Can use the „ideal“ tool for each level



Outlook: 
Some research issues fo MLA

◼ How does sentential information structure 
relate to aspects of discourse structure?

◼ To what extent can argument structure be 
predicted from „lower“ levels?

◼ Prospects for semi-automatic annotation 



Some related work

◼ Grosz/Sidner 86: linguistic structure, 
attention structure, intention structure

◼ Bateman 01: conjunctive relations versus 
„deep“ relations

◼ Penn Discourse Treebank
(Webber, Joshi et al.)

◼ Multi-dimension annotation discussion in the 
dialogue community, e.g.: DAMSL; Bunt 07


