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Contributions

e new dataset of English and German texts with two parallel analyses
o total of 156 texts

e statistics on conflicting annotation decisions
o 2919 text segments categorised automatically

e 2a typology of reasons for these conflicting annotations

o 480 instances of disagreement analysed manually



Dataset (I) ‘:’
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Rhetorical Structure Theory (RST; Mann & Thompson, 1987)
1. Text is segmented into “minimal discourse units”

2. Coherence relations between the units are determined
3. Within each relation, a nucleus and satellite is determined

I

1-2
lf: cause
*
1

2

Today, this Thanks to a
terrible disease  vigorous global
has been vaccination

eradicated. campaign.
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Rhetorical Structure Theory (RST; Mann & Thompson, 1987)

Text is segmented into minimal discourse units
Coherence relations between the units are determined
Within each relation, a nucleus and satellite is determined

Units and spans of units are annotated iteratively until a tree
is formed for the whole text

NN




Dataset (llI
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e RST annotations consist of multiple components: relations,
nuclearity, span (attachment point, constituents)...

e They represent the annotator’s interpretation of the text

e ... lots of room for disagreement
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cause’ N
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1 27 8 9
US-Président Deshalb will  Mattis wird am

Donald Trump will
tausende US-
Soldaten aus

Mattis nicht mehr Ende vom
der Februar 2019 als

dem Land Syrien Minister sein. Minister
zuriick holen. kindigen.
contrast contrast
Contrdtt
23 47
attr\bum msuu
L kY
2 3 45 67
Trump denkt  dass die Terror-
namlich, Organisation
Islamischer Staat attribution attribution
(1S) in Syrien
besiegt ist. 4 5 8 7
Der dass der ISnicht ~ Mattis findet: ~ Es ist ein Fehler,
Verteidigungs-  besiegt ist. dass man die US-
Minister der USA Soldaten zuriick
James Mattis holt.
denkt aber,

1-9
contrasr’/’/’\contraﬂ\
1-3 4-9
X A
1 23 47 8-9
US-Prasident
D‘i:f'sdelé'é"bpsf"” am"’mmn CEUSQ/—N reswt
L
Soldaten aus
dem Land Syrien 2 3 &5 &7 8 9
zuriick holen. Trump denkt dass die Terror- Deshalb will Mattis wird am
néamlich, Organisation Mattis nicht mehr Ende vom
Islamischer Staat  2ttribution attribtition der Februar 2019 als
(I8) in Syrien i rteidi
besiegt ist. 4 5 L) 4 Minister sein. Minister
Der dass der IS nicht  Mattis findet: Es ist ein Fehler, kandigen.
Verteidigungs- besiegt ist. dass man die US-
Minister der USA Soldaten zuriick
James Mattis holt.
denkt aber,
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e (Qur dataset consists of 156 English and German texts, where
each text has two parallel RST analyses

e English:
o UNSC-RST (Zaczynska & Stede, 2024): transcripts of
speeches from the UN Security Council
o RST-DT (Carlson et al., 2003): articles from the Wall
Street Journal

e German:
o APA-RST (Hewett, 2023): simplified newspaper articles

o PCC* (Shahmohammadi & Stede, 2024): commentaries
from local newspapers



Conflicting annotations (I)

RSTTace (Wan et al., 2019):

e tool used to calculate inter-annotator agreement for RST
annotations

e provides a table describing the “matching” spans
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Conflicting annotations (I) f"‘)

RSTTace (Wan et al., 2019):

e tool used to calculate inter-annotator agreement for RST
annotations

e provides a table describing the “matching” spans

/—\Ciiuse /_\reason
\ \

8 g 8 9
Today, this Thanks to a Today, this ‘Thanks to a
terrible disease  vigorous global terrible disease  vigorous global

has been vaccination has been vaccination

eradicated. campaign. eradicated. campaign.
6 6 | conditi — 6 6 'S 5 5N 6 | condition L 6 6|S 4 5N Completely identical CS | v | v | v | X | NRC
7 7 | cause o 7 78 3 6 N 7 | reason = 7 78 3 6 N Completely identical CS | v | X | v | v | NCA #R
8 9 = 9 9(8 8 8/ N 9 o= 9 9(S 8 8N Completely identical CS | v | X | v | v | NCA #R
9 11-13 result — 1" 13 'S 10 10N 1113 elaboration | — 1" 13 'S 10 10N Completely identical CS | v | X | v | ¥ | NCA #R
10 12 | elaboration — 12 12 'S 11 11N 12 | elaboration | — 12 12 |8 11 11N Completely identical CS | v | v | ¥ | ¥ | NRCA
1 14-20 reason = 14 20 'S 21 29 N 8-13[14-20 | list - 8 13 N 14 20 N Partially identical CS X X X X N/N-N/S, #R




Conflicting annotations

RSTTace (Wan et al., 2019):

e tool used to calculate inter-annotator agreement for RST
annotations

e provides a table describing the “matching” spans

D CS-A Relation A NucA _CILA___C2A___CN-A__ALLA__A2A___ANA CSB Relation B NucB__ CI-B__C2B__CN-B__AIB__A2B__ANB Matching N R _C A
T T preparation B 1 2 S 3 31 N 1 preparation = T 2 s 3 31 N Completely identical CS v v vV
2 331 evidence - 1 31 s 32 37 N 331 evidence - 1 31 s 32 39 N Completely identical CS v v v X
3 32:37138-41 joint “ 1 37 N 38 41 N No matching X X X X
4 4041 evaluation-s — 40 41 s 1 39 N No matching X X x x
5 2 reason < 2 2 s 1 1 N 2 reason — 2 2 s 1 1 N Completely identical CS v v vV
6 3 background - 3 3 s 4 4 N 3 background - 3 3 s 4 4 N Completely identical CS v v vV
7 37 evidence - 3 7 s 8 8 N 37 evidence . 3 7 s 8 8 N Completely identical CS v v vV
8 819 contrast © 3 8 N 9 9 N 819 contrast o 3 8 N 9 9 N Completely identical CS v v vV
9 a5 contrast “ 3 4 N 5 7 N 415 contrast o 3 4 N 5 7 N Completely identical CS v v vV
10 3-910-2425 list © 3 9 N 10 31 N 39110113125 list o 3 9 N 10 31 N C1=C2 and Al=A2 v v v v
11 6 evidence « 6 7 s 5 5 N 6 evidence - 6 7 s 5 H N Completely identical CS v v vV
12 7 circumstance « 7 7 s 6 6 N 7 condition “ 7 7 s 6 6 N Completely identical CS v x vV
13 1024125 list “ 10 2% N 25 31 N 10113125 list “ 10 12 N 13 31 N Partially identical CS v Y x %
14 10013 contrast “ 10 12 N 13 24 N 13125 list - 13 24 N 25 31 N Partially identical CS v x x x
15 11 cause - 11 11 s 12 12 N 11112 conjunction o 11 11 N 12 12 N C1=C2and A X X x v
16 12 elaboration « 11 12 s 10 10 N 11-12 elaboration - 11 12 s 10 10 N Cl1=C2and A v v v
17 14-24 evidence o 14 % s 13 13 N 1424 evidence o 14 4 s 13 13 N Completely identical CS v v vV
18 14016-17119-20 list “ 14 15 N 16 24 N 14116-17119-20122-24 list o 14 15 N 16 24 N C1=C2 and A1=A2 v v v v
19 15 elaboration « 15 15 s 14 14 N 15 elaboration - 15 15 s 14 14 N Completely identical CS v v vV«

20 16-17119-20 list © 16 18 N 19 24 N 16-17119-20122-24 list “ 16 18 N 19 24 N C1=C2 and A1=A2 v v v v

21 17 concession « 17 17 s 16 16 N concession — 17 17 s 16 16 N Completely identical CS v v vV

2 18 evaluation-s o 18 18 s 16 17 N 18 evaluation-s o 18 18 s 16 17 N Completely identical CS v v vV

23 20 purpose « 20 20 s 19 19 N 19120 sequence o 19 19 N 20 20 N C1=A2 and A1=C2 X X XX

24 21 concession - 21 21 s 2 24 N 21 concession - 21 21 s 2 % N Completely identical CS v v v«

25 224 e-elaboration « 21 2 s 19 20 N 192012224 list o 19 20 N 21 2 N C1=A2 and A1=C2 X X X X%

26 23.24 evidence « 23 2 s 2 2 N 23 evidence — 23 4 s 2 2 N C1=C2 and Al=A2 v v v

27 23124 contrast © 23 23 N 2 24 N 24 elaboration - 24 2 s 23 23 N C1=A2 and A1=C2 %X % X

28 263 evidence « 2 31 s 25 25 N 263 evidence — 26 31 s 25 25 N Completely identical CS v v vV

29 26272803031 list o 26 26 N 27 31 N 26/27128-30131 list o 26 26 N 27 3 N C1=C2 2 v v v v

30 27128130131 list o 27 27 N 28 31 N 27128-30131 list o 27 27 N 28 31 N C1=C2 and A1=A2 v v v

31 28130131 list “ 28 28 N 29 31 N 28129 list “ 28 28 N 29 30 N Partially identical CS v v v x

32 29 interpretation - 29 29 s 30 30 N 30 elaboration - 30 30 N 29 29 N C1=A2 and A1=C2 X % ox %

33 30831 list © 29 30 N 31 31 N 28-30131 list o 28 30 N 31 31 N Partially identical CS v v x v

34 32 concession - 32 32 s 33 35 N 32 concession . 32 32 s 33 35 N Completely identical CS v v vV

35 33.35 antithesis - 32 35 s 36 36 N 3335 antithesis —» 32 35 s 36 39 N Completely identical CS v v v X

36 36 reason - 32 36 s 37 37 N 36 reason — 36 36 s 37 37 N Completely identical CS v v X

37 34 circumstance “ 34 34 s 33 33 N 34 circumstance - 34 34 s 33 33 N Completely identical CS v v vV

38 35 evidence « 35 35 s 33 34 N 35 evidence o 35 35 s 33 34 N Completely identical CS v v vV

39 38 circumstance - 38 38 s 39 39 N 38 cause - 38 38 s 39 39 N Completely identical CS v x vV

40 3940-41 joint © 38 39 N 40 41 N 39 elaboration - 38 39 s 36 37 N Partially identical CS X X X X

41 4041 list © 40 40 N 41 41 N 4041 list © 40 40 N 41 41 N Completely identical CS v v v/

Results Nuclearity Relation Constituent Attachment point__ RST trees
F-Measure: (330140) — 0.804  (300141) —+ 0731 (290f41) — 0.707 (29 of 41) — 0.707 0.737
Inter-Annotator Agreement: 071 0.698 0.57 0.59 0.567




Conflicting annotations (Il) f":)
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We use the output from Tace to calculate five main categories:

Category Percentage in all subcorpora
Perfect match 35%

Relation mismatch 20%

Scope mismatch 19%

Left/right mismatch 3%

No match 23%

—
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Cognitive, Computation:

Scope mismatch:

attrilbum

3 4-5 3-5
According to the /\
police,
| sequence sequence
’ 4-5 ) 3-4 5
/\ /‘N He could not
" produce any
seguence sequence attn?utlon papers.
4 5 ) 3 4
the man, who He could not According to the ~ the man, who
was born in 1938,  produce any police, was born in 1938,
was caught in a papers. was caught in a
routine check in routine check in
his Mini One near his Mini One near
Nottingham. Nottingham.

11



onflicting annotations

Left/right mismatch:

\
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1-20
1-10
17
m\on-a‘dc:mmi
15 6-7
V’f_\cgmnanson mwwon
hY \
1-4 5 6 T
The deficit was  For the firstnine  compared with
- 466 billion lire in - months, the trade 10.485 trillion lire
att"'b“‘"m August. deficit was 14.933 in the year-earlier
trillion lire, period.
13 4
the state
statistical office
Same-Unit Same-Unit Istat said.<P>
1-2 3

in September
N from 2.616 trillion
restatement-¢ jire a year earlier,

| 2
Italy's trade deficit  ($1.49 billion)
narrowed to
2.007 trillion lire

1 2
Italy's trade deficit  ($1.49 billion)
narrowed to
2,007 trillion lire

1-20
1-10
1-7
mar\gumcntanve
1-4 57
atmlbum Llsl/\mk
1-3 4 5 6-7
the state The deficit was
statistical office 466 billion lire in
Same-Unit Same-Unit Istat said.<P> August. Comparison _Comparison
1-2 3 6 7
in September For the firstnine  compared with
from 2.616 trillion months, the trade 10.485 trillion lire
restateqent-e jire a year earlier, deficit was 14.933 in the year-earlier
trillion lire, period.
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onflicting annotations

No match:

—
5-10
V’—\rcason
Ay
5.7 8-10
attri;)um mn-\additiona
6-7 8-9 10

5
Olin said The market for
Y & electrochemicals
exarr{ple attrl?utmn include the paper,

water-purification

o o8 7 8 9 and textile
its chemical largely because ~ The company the gains were industries.<P>
segment had of gains in said tied to volume
profit of $22 electrochemicals increases and
million, up from  such as caustic higher prices.
$15 million a year soda.
ago,
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|
5-10
attnbum
L
5 6-10
Olin said
explanatiomal;gumentative
6 7-10
its chemical
ment h:
s;gﬁteo'} Szazd elaborauon-eddmonal
million, up from 7.9
$15 million a year % 10
ago, The market for
electrochemicals
elaboratlon-\addmonal include the paper,
8-9 water-purification
7 and textile

larg(isly because industries.<P>
of gains in el
electrochemicals ausmAan \

such as caustic

soda. 8 9
The company the gains were
said tied to volume

increases and
higher prices.

13



Analysis steps

1.Two parallel annotations

2. Output from Tace + our categories

3. Manual analysis of annotation decisions

Cognitive, Computational,

ility in Language

and Grammatical Aspects

Disagree, Both, Vague, Either/Or

Complesly idemicsl CS

Four categories for the status of a mismatch:

= ]
m . ‘//\ e
7 a5 3 =]
Us-Président Doshalb wil  Matts wird am s 23 b [
Donald Trump wil Matts nicht mehr _ Ende vom Us-Prasident
wsendo US- der Februar 2019 als Donald Trump will
St s — Verdgungs:  Varggunge: ends Us. | attribition cause resgt
dem Land Syri Minister sein Soldaten aus
ook holen rcigen. dom Land Syr 2 3 3 67 s s
Zurick holen. | Trump denkt  dass die Terror- Deshalb wil  Mattis wird am
contrast contrast namiich, Organisation Mattis nicht mehr __ Ende vom
£ o Islamscher Staat __2ttribition atripition Gor " Fobruar 2019 als
(1S) in Syrien
besiegt ist. 4 5 6 7 Minister sein. Minister
arpion syt Der dass der IS nicht  Mattis findet:  Es ist ein Fehler, kiindigen.
5 = o e Verteidigungs-  besiegt ist. dass man die US-
Tumadenkt dass daTamor Minister der USA ‘Soldaten zuriick
Jarmes Matls
namich, Organisation
Islamischer Staat __ettripition attripition denkt aber,
i 7
(1S) in Syrier
esieg st 5 6 7
O dass dor IS nicht  Mats findet: s it oin Fehler,
Verteidigungs:  besiegtist dass man die US-
Mirister der USA ‘Soldaten zurtick
Matts
‘denkt abr,
[T Teliior A NecA CIA—CZAONAATA ATA AN (53 Rl B NecB CIB (28 CNE_ATE W05 ANE Siting T ' < =
T T o > T2 S 3 3 N T rspastion Tz s 3 @ X AR
2 s e 1w s @ @ N a3 wdmce 1w s om ® N vk
5 namss oint O X ox o ox ox
3 vt odlions 0 & s 1 x Xk
5 2 reson - 2 2 N 2 P T N CompleelyiemiclCS v v v v
6 3 bdgond > 33 s 4N 5 bokgod > 3 3 s 4 N ComplechidmialCS v v V¢
7 37 evience IO P 37 it IO T T N ComplclyidmialCS v v v ¢
s 5 o o 3 s s o o O x ey il S ¥V /Y
s a5 om0 3 4 s 7N s s 3 4 N s N ComehidenialCS v v Y v
0 somasns [y O woom N somonns st S s N wm N VR
n s i S 7 s s s N o ide P A x MR
2 7 G < 7 1S & & N 7 anditon 71 s % N % ov v
Lo wams [ S woom N 23 m N 1030 it O X 7 % &
n won3 Gt 0 W 1R N B N 2 it S n oum N x N hmalyidmialCS v X x X
15 i Sowow0s owoonoN i cmeion o 1 0 N n N CiclmiAm X x  x 7
1 n wain 1 1S W 10N 12 ahors Sonoon s ow N CCmiAA v v 7
v un e . W s B BN jress ciden . Woou s om N Complacyidmialcs v v v ¢
eI i S mas N w N wemmwmas D x 2 ama A P
I 13 abonion 15 15 S 14 4N s oo <153 s N Comacyidemicics v v v Y
0 iems it S oom N woom N smwmma it S oom N w N ClCmiaR v v v Y
2 b cncesien < 1w s s N [ Sow oo s w x v nw
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Reasons for disagreement (l)

Formal structural alternatives

Relation definition overlap

Epistemic status of propositions
Presupposed knowledge / subjective bias
Assignment of ‘importance’

Text structure

Scope of adverbial connectives etc.

S
1

le 8.

87 L|m|t ofV ablty L ngu g
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Reasons for disagreement (l1)

Formal structural alternatives

Relation definition overlap

Epistemic status of propositions
Presupposed knowledge / subjective bias
Assignment of ‘importance’

Text structure

Scope of adverbial connectives etc.

attrilbum

3 4-5 3-5

According to the /\
police, |

sequence sequence

4-5 ) 3-4 o 5

/\ He could not
roduce an
attribution P apers Y

seguence sequence 7 papers.

4 5 3 4
the man, who He could not According to the  the man, who
was born in 1938,  produce any police, was born in 1938,
was caught in a papers. was caught in a
routine check in routine check in
his Mini One near his Mini One near
Nottingham. Nottingham.

e N

8

L|m|ts of Vanablllty n Language
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Reasons for disagreement (l11) r .:’

8 L|m|ts of Vanablllty n Language
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Formal structural alternatives

Relation definition overlap

Epistemic status of propositions
Presupposed knowledge / subjective bias
Assignment of ‘importance’

Text structure

Scope of adverbial connectives etc.

/_\wuse /—\F%son
\ \

8 9 8 9
Today, this Thanks to a Today, this Thanks to a
terrible disease  vigorous global terrible disease  vigorous global
has been vaccination has been vaccination
eradicated. campaign. eradicated. campaign.

17



Reasons for disagreement (IV) r .:’
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Formal structural alternatives

Relation definition overlap

Epistemic status of propositions
Presupposed knowledge / subjective bias
Assignment of ‘importance’

Text structure

Scope of adverbial connectives etc.

. 7-8
evide\nce

L 8 list list
Energy prices  month-on-month, r e 1y =
were largely  the CPI showed 7 8
responsible for an increase of 0.6 Energy prices  month-on-month,
the inflation rate per cent. were largely the CPI showed
of 3.7 per cent in responsible for an increase of 0.6
Austria in the inflation rate per cent.
October, rising by of 3.7 per cent in
22.8 per cent Austria in
within a year, October, rising by

22.8 per cent
within a year, 18
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Reasons for disagreement (V)

e Ambiguities of language (e.g. scope of attribution)
e Ambiguities of annotation guidelines (e.g. relation definitions)

e Differences between annotators (e.g. subjective bias)

19
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87 Limits of Variability in Language

Reasons for disagreement (V)

e Ambiguities of language (e.g. scope of attribution)
e Ambiguities of annotation guidelines (e.g. relation definitions)

e Differences between annotators (e.g. subjective bias)

Implications:
e Incorporating uncertainty in discourse parsing
e Improving annotation guidelines

e Insights into coherence

20
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Cognitive, Computational, an

Parallel annotations for 130 texts plus scripts to convert Tace output:
https://github.com/discourse-lab/RSTmulti/

References

Carlson, L., Marcu, D., & Okurowski, M. E. (2003). Building a discourse-tagged corpus in the framework of Rhetorical Structure Theory. In van Kuppevelt, J., & Smith,
R. (Ed.), Current Directions in Discourse and Dialogue. Kluwer, Dordrecht.

Hewett, F. (2023). APA-RST: A text simplification corpus with RST annotations. In Proceedings of the 4th Workshop on Computational Approaches to Discourse (CODI
2023), pages 173-179, Toronto, Canada. Association for Computational Linguistics.

Mann, W. C., & Thompson, S. A. (1987). Rhetorical Structure Theory: A Theory of Text Organization. In L. Polanyi (Ed.), The Structure of Discourse. Ablex Publishing
Corporation.

Shahmohammadi, S., & Stede, M. (2024). Discourse parsing for German with new RST corpora. In Proceedings of the 20th Conference on Natural Language Processing
(KONVENS 2024), pages 65-74,Vienna, Austria. Association for Computational Linguistics.

Wan, S., Kutschbach, T., Ludeling, A., & Stede, M. (2019). RST-Tace A tool for automatic comparison and evaluation of RST trees. In Proceedings of the Workshop on
Discourse Relation Parsing and Treebanking 2019, 88-96.

Zaczynska, K., & Stede, M. (2024). Rhetorical strategies in the UN security council: Rhetorical Structure Theory and conflicts. In Proceedings of the 25th Annual

Meeting of the Special Interest Group on Discourse and Dialogue, pages 15-28, Kyoto, Japan. Association for Computational Linguistics.

21


https://www.sfu.ca/rst/pdfs/Mann_Thompson_1987.pdf

Relations

antithesis -
attribution -
background

1.0

cause o

circumstance

concession 4B

condition -

0.8

conjunction -

cont(ast E
e-elaboration -
elaboration -

evaluation-n 4

19
12

- 0.6

evaluation-s A

evidence

interpretation

joint 4

list
motivation -
preparation A
purpose -

- 0.4

reason o

reason-n -

restatement

result -

sameunit -

sequence

solutionhood -

0.2

summary -

0.0

Figure 4: Relations in the categories ‘Perfect match’ or ‘Relation mismatch’ in the double annotated subsets of the
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German-language subcorpora (APA+PCC).
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