
Mining and Modeling 
Perspectives in NLP

Valerio Basile

CLASP seminar
January 31st, 2024



Outline
Background and case study 

(undesirable language)
The Perspectivist Approach:

Mining
Modeling
Evaluating

More case studies



Sentiment and Hate in NL



Sentiment and Hate in NL

OK
we get it



Sentiment and Hate in NL

Survey by Fortuna & Nunes, 2018

Poletto et al. 2020



Sentiment and Hate in NL

Annotating sentiment and irony is also difficult

“Valerio, who is an expert on sarcasm?”
– P. Rosso

(who also heard me yell on Skype)

Follow-up study on SENTIPOLC (Basile et al., 2021)

“manual correction of part of the dataset has basically 
no impact on the final evaluation outcome”
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disagreement

task ambiguity
genuine errors

Kappa, 
Alpha, …

subjectivity

“We need to discuss disagreement in evaluation” 
(Basile et al., 2021)



Thesis

Traditional NLP methodologies
do not scale

to subjective phenomena

“It’s the End of the Gold Standard as we Know it.” 
(Basile, 2020)



(Data) Perspectivism

No perspectivism Strong perspectivism

Collect annotation Collect annotation
Aggregate Keep all of them!
Train & evaluate Train & evaluate

Bring the extra knowledge 
all the way through the 
pipeline

Cabitza, Campagner, Basile (2023)
Toward a Perspectivist Turn 
in Ground Truthing for Predictive
Computing – AAAI-23
(two years on ArXiv)
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Why Perspectivism

● Minority opinions are left out
● Not every label is black and white
● Reasons behind model prediction



Context & Related
● Aroyo and Welty 2015 → “No one truth”
● Poesio, Plank, Hovy, et al. →Soft Loss function
● Gordon et al. 2021 → disagreement convolution
● Sommerauer et al. 2020 → coherence-based 

evaluation
● Cabitza et al. 2020 → Medical AI
● Kennedy et al. 2020 → Psychiatry
● Yun et al. 2021 → Image recognition
● Dumitrach et al. 2015 → Relation extraction



Perspectives and Disagreement

Perspectives emerge from disagreement

Not all disagreement comes from different 
perspectives

Ambiguity, task design, context…



Enough theory, show the numbers



Modeling Annotator Perspectives
● Akhtar et al., AixIA 2019

○ Measure of polarization of annotation
● Akhtar et al., HCOMP 2020

○ Perspective-aware supervised models

PhD thesis on Hate Speech and 
the role of victims in its analysis

Data from Twitter on Brexit annotated by 
3 muslim immigrants in the UK 
+ 3 western background 



Polarization Index

Data from Twitter on Brexit annotated by 
3 muslim immigrants in the UK 
+ 3 western background 



P-based enhancement
● Method

○ Duplicate training instances with high P-index
○ Filter out training instances with low P-index
○ Test sets stay the same

● Data: 
○ Sexism+Racism (Waseem et al. 2016)
○ Homophobia in Italian tweets (ACCEPT)



P-based enhancement

Sexism

Racism

Homophobia



P-based exploration
Ranking the instances of a dataset by 
P-index, the most polarizing tweets emerge 
naturally at the top of the list.
● Intersectional issues →race-related 

remarks in sexist tweets
● Inappropriate jokes
● Polarizing topics → education & LGBT+ 



Modeling Perspectives
● P-based clustering of annotators
● Compile two different training sets
● Train two perspective-aware models
● Bonus: inclusive ensemble





Modeling Perspectives

Sexism

Racism

Homophobia

notice the asymmetry



EPIC: English Perspectivist Irony Corpus

Thanks, 
Amazon Alexa!



EPIC: English Perspectivist Irony Corpus
Sources:

→ Reddit

→ Twitter

Time window:

January 2020 - June 2021

~300 text/reply pairs 

* 5 varieties

* 2 sources

Language Variety

English United Kingdom

United States

Ireland

Australia

India

3,000



Annotation
● ~15 annotators per single variety = 74

○ 200 texts per annotator (with attention-checks)
○ avg of 5 annotations per text

● balanced sets of annotators with respect to:
○ self-declared gender 
○ across country of residence of annotators
→ they annotate instances from all varieties of

the language, not just the one they speak



Annotation Task



Distribution of IAA among Perspectives

Does anyone see the irony here?
Frenda et al., NLPerspectives 2023



Perspective-aware models are 
more confident when they are 
tested on a set representative of 
their perspective

Perspective-aware models 
take a decision with less uncertainty
than non-perspectivist models

Modelling Perspectives



Modelling 
Perspectives

Confidence-based
Perspective-aware 
Ensemble

Also cross domain
(EPIC vs. SemEval)

Also on hate speech
(MHS corpus)

S. Casola et al. Confidence-based Ensembling of 
Perspective-aware Models. EMNLP 2023



Mining Perspectives
● Annotators may not be known
● Annotation may be sparse (e.g. 

crowdsourcing)
● Demographics may not entirely align with 

perspectives
○ The Ecological Fallacy in Annotation

Orlikowski et al. ACL 2023



Mining Perspectives
Clustering annotators 
Computing correlation
ngram vs. annotation
(Fell et al., NL4AI 2021) 

Some slightly unexpected results
e.g. sensitivity is asymmetrical



Mining Perspectives
Experiment on EPIC
■ Adjusted Rand Index (ARI) [7] → estimates the similarity 

between two clusterings.
■ Adjusted Mutual Information (AMI) [8] → measure of 

similarity between two labels.

Technique demographic
trait

ARI AMI

α

Gender 0.030 0.032

Nationality -0.007 -0.007

Generation -0.002 -0.009

Technique demographic
trait

ARI AMI

KPCA

Gender -0.001 0.007

Nationality 0.104 0.195

Generation -0.004 0.052



Mining Perspectives

Modeling mined perspectives on EPIC

Soda Marem Lo, V. Basile
Hierarchical Clustering of Label-based Annotator 
Representations for Mining Perspectives
NLPerspectives 2023

PhD



Perspectivist Evaluation
It’s the End of the Gold Standard as we Know it

(Basile, 2020)
● Simulated annotation task
● Parameters: difficulty, subjectivity
● Disaggregated evaluation is more stable 

across subjectivity  



Perspectivist Evaluation
We Need to Consider Disagreement in Evaluation

(Basile et al., 2021)

● Extensive and systematic disagreement also 
in “objective” tasks

● Cross-entropy evaluation for labeling tasks
(Uma et al. 2020)

● Learning with Disagreement shared task



Perspectivist Evaluation
SemEval-2023 Task 11: 

Learning With Disagreements
● 4 datasets (offensive languages and related)
● 2 subtasks

○ Hard labeling (F1-score)
○ Soft labeling (cross-entropy)

● 17 teams (13 system reports)



Perspectivist Evaluation

Davani et al. (2021) Dealing with Disagreements

Evaluation on 
individual labels



Perspectivist Evaluation

Test set 
Aggregation

Explanatory value Ease of evaluation

“gold” standardfull disaggregation semi-aggregation (e.g. 
clustering)



eXplainability and Perspectives
Syntax-based model 
trained on 
perspective-aware data
(Mastromattei et al., 2022)

Useful insights when the 
models disagree

But also when they 
agree!



The Perspectivist NLP Pipeline

Mining Modeling Evaluation Explanation

a few 
promising 
proposals

very 
preliminary
studies

not really 
there

not sure about 
the direction



As a language model, I'm not able to assist you with that.

What about prompting LLMs



A Perspectivist Network
● Workshop on Perspectivist Approaches to Natural 

Language Processing
○ LREC 2022, ECAI 2023
○ LREC-COLING 2024

● Mailing List “NLPerspectives”
● Shared tasks at SemEval 2021, 2023
● Survey in review (collab. UniTO-Heriot-Watt)

in Turin!
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https://pdai.info
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