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What discourse relation holds 
between these two sentences?

Ryan was decorating the house for a party. 
He was making a balloon arch.

1. Manner
2. Purpose

3. Other

Ø If two annotators disagree, 
what should happen?



What is the goal of annotation?

Traditionally:
• recover a single "ground truth”

• minimise disagreement
• adjudicate annotations into one gold label

Ø Disagreement is treated as noise.



What is good enough agreement?

Artstein & Poesio (2008): 



*Caveat for discourse coherence
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*Caveat for discourse coherence

Spooren & Degand (2010):
• Our theories contain many categories
• Discourse is underdetermined and expressed in 

contextual information

Jet arrived at the party. Merel left.

[Common ground: Jet & Merel are best friends]



*Caveat for discourse coherence

Spooren & Degand (2010):
• Our theories contain many categories
• Discourse is underdetermined and expressed in 

contextual information
• Coherence is created in the mind of the comprehender

Hamsters turn into cannibals when they lack food.



*Caveat for discourse coherence

Spooren & Degand (2010):
• Our theories contain many categories
• Discourse is underdetermined and expressed in 

contextual information
• Coherence is created in the mind of the comprehender

Suggested standard: kappa > 0.7, or explain why it is lower
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From annotation reliability…
• Disagreement = bad!
• How can we minimize disagreement and obtain the 

ground truth?

…to interpretive diversity
• What can disagreement tell us?
• How can we exploit disagreement to obtain meaningful 

data from diverse perspectives?
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Traditional annotation: how can we improve 
agreement?

Improve input: 
more context

Improve task: 
use linguistic tests

Improve annotators: 
more training



Increase agreement: provide context

Spooren & Degand (2010):



How much context?

No guidelines on how much context is needed...

• entire text? (e.g., Rehbein et al., 2016; Zufferey et al., 2012)

• certain amount of context preceding and following the 
relation? (e.g., Hoek & Zufferey, 2015; Scholman et al., 2016)



How much context? -> Scholman & Demberg (2017, LAW)

Items:  234 relations from Penn Discourse Treebank

2 conditions: with and without context

Context:
• 2 sentences preceding
• 1 sentence following relation



How much context? -> Scholman & Demberg (2017)



How much context? -> Scholman & Demberg (2017)



So really no context effect? -> Atwell et al (2022)

Annotator accuracy increased from 0.350 to 0.414 (+6.4%)



Traditional annotation: how can we improve 
agreement?

Improve input: 
more context

Improve task: 
use linguistic tests

Improve annotators: 
more training



Increase agreement: focus on connectives and cue phrases

And then à temporal

Whereas à contrastive

Because à causal



How do connectives impact agreement?

Hoek, Scholman & Sanders (2021):



How do connectives impact agreement?
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How do connectives impact agreement?

Hoek, Scholman & Sanders (2021): Zikánová et al (2019):



Solution: connective insertion or paraphrase tests

Knott & Dale (1996)



Solution: connective insertion or paraphrase tests

Degand (1998); Sanders (1997)

Quite meta-linguistic… What type of annotators do we need?



Traditional annotation: how can we improve 
agreement?

Improve input: 
more context

Improve task: 
use linguistic tests

Improve annotators: 
more training



Increase agreement: improve the annotator

Who annotates?
• Trained linguistic students / researchers 
• Read annotation guidelines, practice on examples
• Receive feedback and resolve ambiguities

à Better-trained annotators should converge on the 
intended interpretation.

à But what if disagreement remains after training?



When experts disagree…

• Is one expert wrong?

à Demberg, Scholman & Asr (2019, D&D):
PDTB and RST-DT annotations partly on the same text. 
Do these experts agree?



When experts disagree: explicit relations



When experts disagree: implicit relations



Is PDTB or RST-DT right?

• Specification -> more specifically
• Example -> for example
• Reason / evidence -> because

Goosebumps were once very useful to our ancestors. 
The bumps used to help their hair stand on end to 
make them appear larger in a threatening situation.



How do non-experts interpret these relations?

Scholman & Demberg (2017, D&D): crowdsource interpretations



How do non-experts interpret these relations?

Scholman & Demberg (2017, D&D): crowdsource interpretations

Variation is not merely a defect of annotation; 
it reflects something about discourse interpretation itself.



Today

From annotation reliability…
• Disagreement = bad!
• How can we minimize disagreement and obtain the 

ground truth?

…to interpretive diversity
• What can disagreement tell us?
• How can we exploit disagreement to obtain meaningful 

data from diverse perspectives?
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What is the goal of 
annotation?

• One gold label -> multiple plausible interpretations

• Annotation as measurement -> as sampling human 
interpretations

• Disagreement = error -> information

• Maximize agreement -> Characterize variation



Is disagreement bad?

We should distinguish disagreement we want to eliminate from 
disagreement we want to preserve.

Challenge: reliably obtain multiple perspectives and distinguish 
undesirable from informative disagreement.

Eliminate: Preserve:
Error Ambiguity

Uncertainty Interpretive diversity



Capturing interpretive diversity:
Who should annotate?

Traditionally: 
• best annotators = expertise + agreement

HLV perspective: 
• right annotators = representative + diverse

à Expertise is not always an advantage when the goal is to 
capture human interpretation.



Capturing interpretative diversity:
Why crowdsourcing?

Scientific
✔ Capture population-level variation
✔ Avoid convergence due to shared theoretical training
✔ Obtain distributions rather than consensus

Practical
✔ Parallel annotation
✔ Large samples
✔ Easy recruitment



Capturing interpretative diversity:
Different task design



Capturing interpretative diversity:
Not every person fits the crowd…

Scholman, Pyatkin et al. (2022, LREC): 
Studied how to ensure the right annotators for your task



Capturing interpretive diversity:
Study 2: Losing my crowd :(



Capturing interpretive diversity:
Selecting your crowd

Study 3: Recruitment task to include only best performers
• Pre-screening: university education
• Feedback during selection task
• Post-screening: self-selection
• Decent: >50% agreement on gold items



Capturing interpretive diversity:
Selection applied to create corpora, e.g. DiscoGeM 1.0



Capturing interpretive diversity:
DiscoGeM 1.0 (Scholman et al., 2022, LREC)



Capturing interpretive diversity:
The influence of task design

Pyatkin, Scholman, et al (2023, TACL): 
What biases do task design introduce?



Capturing interpretive diversity:
The influence of task design

• Similar sets of labels are produced; each method has unique biases
• Merging data distributions coming from different task designs can 

help boost performance on data coming from a third source



Capturing interpretive diversity: 
Within or between comprehenders?

Goosebumps were once very useful to our ancestors. 
The bumps used to help their hair stand on end to 
make them appear larger in a threatening situation.



Capturing interpretive diversity: 
Within or between comprehenders?

• 4% of our crowdsourced annotations consisted of 
double labels from single annotators (method effect?)



Capturing interpretive diversity:
Interpretation biases? (Scholman, 2019)

Readers have preferences for interpretating relations 
argumentatively or not.
These preferences are correlated with depth of processing.



Conclusion

• Discourse coherence is 
created in the mind of 
the comprehender, and 
so there is no single 
ground truth. 

• Disagreement is 
inevitable and, in fact, 
informative.

• Challenge: how to 
capture meaningful 
interpretations versus 
noise in modeling 
approaches?



Human label variation



Variation can come from different sources:
(1) Ambiguity in the input

Texts do not determine their own interpretation.

Examples:
• implicit discourse relations
• underspecification
• context dependence

à Some disagreement reflects the richness of discourse 
meaning.



Variation can come from different sources:
(2) Annotator factors

Annotators are part of the measurement.

• Discourse expectations
• World knowledge and beliefs
• Individual differences (depth of processing, linguistic 

experience)

à Different readers reveal different aspects of meaning.



Variation can come from different sources:
(3) Annotation artifacts

Annotation is an experiment.

Annotation outcomes depend on:
• Task design and framework
• Task instructions
• Worker recruitment

à Small design choices manipulate interpretation.



What is ground truth?

It’s complex!
Represented as a space of 
possible interpretations 
rather than a single label.

Possible representations

• Observed label 
distribution / soft labels

• Perspectivist annotation

• Underspecification



Text:
Which linguistic 
properties 
systematically give rise 
to multiple 
interpretations?

Annotator:
Which reader 
characteristics 
influence 
interpretation?

Task:
How can annotation 
tasks distinguish 
methodological 
artifacts from genuine 
interpretive diversity?

The label distribution is an observation; what is the mechanism?




