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Why Conversation

“T'he most important determinants of
successful development, mental health,
and our Individual traits and preferences
arise from interacting with other
individuals. Social interaction underpins
who we are, how we think, and how we
behave.”

Wheatley, Thornton, Stolk and Chang, “The Emerging Science of Interacting Minds”, i‘ Umversv:y
Perspectives on Psychological Science”, 19(2), 355-373, 2024. Social Al 0 G asgow



Why Conversation

“l...] the fundamental or primordial scene
of social life Is that of direct interaction
between members of a social Species
...] talking In interaction appears 1o be a
distinctive form of this primary
constituent of social life [...]”

Sche gI ff T organization: o t ection of grammar and in t . In: Ochs, S hegloff, Thompson, eds., i‘ UIHV@I’SI'CY
“Inter d Grammar. Stu d | t ractional Sociolinguistics C mb ridge University Press, 52-133, 1996 Social Al 0 G asgow
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The Six Steps

e Definition of the Construct (what are we analysing?)
e [dentification of the Layers (physical vs inferential)

e Data Collection (where Is the phenomenon?)

o [ask Definition (shaping the Al approach)

e Performance Analysis (finding confounding factors)
e [he Interdisciplinary Loop (psychological insight)
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Disagreement

“I...] an oppositional stance (verbal or
non-verbal) to an antecedent verbal (or
non-verbal) action.”

Kakava, “Negotiation of disagreement by Greeks in conversations and classroom discourse”, i‘ ' UIHV@I’SI'CY
Social Al éxzm

Ph.D. Dissertation. Georgetown University, 1993. 0 G angW



Agreement

“l...] arelation of identity, similarity or
congruence between the mental states
of two or more persons, where these
mental states are In any case opinions.”

Poggi, D’Errico and Vincze, “Agreement and its Multimodal Communication in Debates: i‘ Umvermty
A Qualitative Analysis”, Cognitive Computation 3(3), 466-479, 2011. Social Al 0 G asgow
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The Layers

e Both definitions include two layers;

 The physical layer corresponds to observable,
machine detectable phenomena (action, identity,
etc.);

e [he inferential layer corresponds to social, cognitive
and psychological phenomena not accessible 1o
senses (opinions, stance, etc.);

e Analysis approaches bridge the gap between
physical and inferential layer.

Fringi, Paletz, Vinciarelli, “Speech-Based Analysis of Group Interactions”, in “Computational Group and Team i‘ UIHV@I’Slty
Dynamics: Forging an Interdisciplinary Science”, Kozlowski, Hung, Lehmann-Willenbrock, Salah (eds.), to appear. Social Al 0 G asgow
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The Winter Survival Task

e You must help the survivors of a plane crash in a
polar area during the winter;

* You must suggest the

the chances of

e |t IS Often usec

surviva

IN PSyC

dynamics dominate;

 [he 12 items are clothing, compass, chocolate,
canvas, steel wool, whisky, newspaper, butter,
alrmap, pistol, lighter, and axe.

items most likely to increase

(as a few as possible);

nological experiments because

nDeople have no technical knowledge and social

Vinciarelli, Salamin and Polychroniou, “Negotiating over Mobile Phones: Calling or Being i‘ ' UIHVCI’Slty
Social Al ==

Called Can Make the Difference”, Cognitive Computation 6(5), 677-688, 2014.
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Eliciting Disagreement
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Why Decision Making

“l...] certain practices are prone to
contain disagreement [...] for example
...] decision making and problem
solving talk In either every day or
professional contexts |...]”

| i‘ Un1ver31ty
Angouri and Locher, “Theorising disagreement”, Journal of Pragmatics, 44(12), 1549-1553, 2012, Kbl '0 of Glasgow



The Glasgow Disagreement Corpus

Composition FF MM FM

Number 196 (28.7%) 157 (22.9%) 331 (48.4%)

e 120 participants (63 female and 57 male);
034 clips of average length 41.9+32.9 sec.;

e [he average number of words is 112.3+90.5.

e https://qithub.com/disagreementdataset/
disagreement-dataset

Buker, Smith, Perepelkina and Vinciarelli, “Multimodal Analysis of Disagreement in Dyadic Conversations: An Approach Based i‘ UHIVCI'SI'EY
on Emotion Recognition”, Proceedings of the ACM International Conference on Multimodal Interaction, pp. 228-237, 2025. Social Al 0 G asgow
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The Annotation

ne key-problem is that there is no rigorous definition
f disagreement accessible to the “naive” observer;

NiIs makes it difficult to address the problem of
iIsagreement directly;

°
o —

)
o —

e Every clip was rated by 10 different annotators In
terms of percentage of time spent in disagreement
(0% to 100%);

 The 10 ratings obtained for every clip were averaged
to obtain the percentage of time associated to a clip;

o Publicly available: https://www.prolific.com/

Buker, Smith, Perepelkina and Vinciarelli, “Multimodal Analysis of Disagreement in Dyadic Conversations: An Approach Based i‘ Umversuy
on Emotion Recognition”, Proceedings of the ACM International Conference on Multimodal Interaction, pp. 228-237, 2025. Social Al 0 G asgow


https://www.prolific.com/

Disagreement Perception

“l...] human judgment of perceived
agreement or disagreement.”

Cohen, “A computerized scale for monitoring levels of agreement during a conversation”,
Technical Report University of Pennsylvania Working Papers in Linguistics, 2003.

Si‘rAl g

Un1ver51ty
of Glasgow



Disagreement Duration

“l...] evidence suggests that
disagreement Is beneficial, because It
exposes problems and It instigates
change. After those benefits are
realised, however, additional fighting
starts to corrode relationships.”

Leslie, “How to Disagree: Lessons on Productive Conflict at Work and Home”, Faber & Faber, 2022. i‘ A ([)v-flr(%l‘;,eslésétwy
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The Annotation

e Roughly half of the clips show low percentages of
disagreement (<15%);

 Roughly 5% of the clips show high percentages of
disagreement (>50%);

e The distribution is continuous and not bi-modal, there
IS NO clear distinction between agreement and
disagreement;

e The distribution does not reach 100% because
participants are asked to achieve consensus.

Buker, Smith, Perepelkina and Vinciarelli, “Multimodal Analysis of Disagreement in Dyadic Conversations: An Approach Based i‘ UIHVGI'Slty
on Emotion Recognition”, Proceedings of the ACM International Conference on Multimodal Interaction, pp. 228-237, 2025. Social Al 0 G asgow



Disagreement Perception

“[...] people are supposed to not like to
disagree and prefer to pursue
CONsensus where possible.”

Walkinshaw, “Agreement and Disagreement”, i‘ ' UIHVCI’Slty
Social Al ==

The International Encyclopedia of Language and Social Interaction, 2015. O G ASEZOW



Reliability (Spearman Brown)

Np
1+ (N —=1)p

PSB —

e N is the number of raters who assessed the data;

e pIs the average correlation between two raters that
assessed the same data;

* pgp is bound between 0 and 1 and it measures the
reliability, the typical requirement is pgg > 0.7
(pgg = 0.87 for the data).

Rosenthal, “Conducting Judgment Studies: Some Methodological Issues”, in “The New Handbook of i‘ UHIVCI'SI'EY
Methods in Nonverbal Behavior Research”, Harrigan, Rosenthal and Scherer (eds.), 2008. Social Al 0 G asgow



Reliability and Subjectivity

* The minimum number of necessary raters depends
on their correlation, I.e., on the consistency between
stimulus (physical layer) and perception (inferential
layer);

e High reliabllity suggests that different raters interpret
the data in the same way;

* \While no definition of (dis)agreement was provided,
raters show consensus on what it Is;

e The annotation has worked.

Umvermty
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The Glasgow Disagreement Corpus

1 ) "’ )

o !

e https://qgithub.com/disagreementdataset/
disagreement-dataset
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https://github.com/disagreementdataset/disagreement-dataset
https://github.com/disagreementdataset/disagreement-dataset

The Six Steps

e Definition of the Construct (what are we analysing?)

e Data Collection (where is the pr

e Task Definition (shaping the A

e [dentification of the Layers (physical vs inferential)

enomenon?)
approach)

e Performance Analysis (finding confounding factors)

e [he Interdisciplinary Loop (psychological insight)
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The Role of Emotions

“l...] disagreement [...] may or may not be
verbalized, and its form may incorporate
a variety of affective markers to signal an
emotional association”

Walkinshaw, “Agreement and Disagreement”, i‘ ' UIIIV@I'SI'CY
Social Al

The International Encyclopedia of Language and Social Interaction, 2015. O G ASEZOW



The Approach (l)

* [he key-assumption is that people experience and
manifest different emotions when they agree and
when they disagree;

e Emotions leave traces and, thereftore, different
emotions leave different machine detectable traces;

* The expectation is that the “oppositional stance” at
the core of the disagreement definition leaves traces
IN terms of detectable emotions;

* [he analysis of disagreement takes place through the
analysis of emotions.
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The Approach (Il
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https://github.com/m-bain/whisperX
https://huggingface.co/jonatasgrosman/wav2vec2-large-xlsr-53-english
https://huggingface.co/AreejB/wav2vec2-xlsr-english-speech-emotion-recognition
https://huggingface.co/bhadresh-savani/bert-base-uncased-emotion

Results

Approach MAE RMSE Correlation

Language 10.2+0.1 13.4+01 0.43+0.02
Paralanguage 10.4+0.0 13.3+0.1 0.41+0.02
Multimodal 1 9.7+0.1 12.6+0.1 0.52+0.01
Multimodal 2 10.1£1.0 13.1£1.7 0.50+0.06

Baseline 15.8 20.7 0.0

Buker, Smith, Perepelkina and Vinciarelli, “Multimodal Analysis of Disagreement in Dyadic Conversations: An Approach Based i‘ UHIVCI'SI'EY
on Emotion Recognition”, Proceedings of the ACM International Conference on Multimodal Interaction, pp. 228-237, 2025. Social Al 0 G asgow
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Possible [tem Biases

* [here Is a risk that the approach does not learn
about disagreement, but about the association
between items and tendency to agree or disagree;

 |[f this Is the case, the approach is not predicting the
percentage of time spent in disagreement (as
olanned), but the tendency of an item to consistently
elicit short or long disagreement discussions;

* The risk Is especially important when using language-
pased methodologies (all dyads talk about the same
items).

Umversﬂ:y
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Relative Entropy ()

e Consider a probability distribution over N mutually
exclusive events;

o |
P

ne value of p, is the probability of event k taking
ace.

Si‘rAl g

Un1ver51ty
of Glasgow



Relative Entropy (II)

i — Sk P log(pr)
log(NN)

e H is the relative entropy of the distribution and its
value is bound between O (one of the p, is equal to

one)and 1 (p, = 1/NVk € {1,...,N}),

e H = () means maximum certainty, H = 1 means
Mmaximum uncertainty.

Un1ver51ty
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Relative Entropy for N = 2

plog(p) + (1 — p)log(1l — p)

H =

log(2)

e For a given item of the WST, p is the fraction of times

the dyad members have dr

ferent opinion;

e If His too low, dyad members tend to have either the

same or a different opinion,

thus establishing a

relationship between item and disagreement.
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MAE vs Entropy (MC1)
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Correlation vs Entropy (MC1)
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The Six Steps

e Definition of the Construct (what are we analysing?)
e [dentification of the Layers (physical vs inferential)

e Data Collection (where Is the phenomenon?)

o [ask Definition (shaping the Al approach)

e Performance Analysis (finding confounding factors)
 The Interdisciplinary Loop (psychological insight)
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What is a Conversation?

Conversation extract from Glasgow
) Disagreement Corpus («

Speaker 1 Speaker 2
@ | I said yes for the axe, so you could chop wood. |

[ Okay, why are you wanting to chop wood? |

— N )

[ How are you going to light the fire? |

@ | Um ... forafire |

[ Um ...with the lighter | _”_
| But there’s no fluid in it. |
@ [

| You could use the spark with the newspapers |

M.

Oh well okay ......

l

Emotion Embedding
Extraction

—p  Multimodal Model

l /

D G
0%

[
100%

Predicted time spent in disagreement: 45%

i‘ })}mlvermty

Social Al G asgow



Refining the Approach

A. Feature Extraction

B. Sequential Context Encoding

C. Relational Graph Convolutional Network D. Prediction
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Why a Graph?

—» \Within Speaker

---»  (Cross Speaker

e [he nodes (utterances) are locally represented as a
weighted sum of the connected nodes (local weights);

* The same nodes (utterances) are globally represented
as a weighted sum of all nodes (global weights).

A€

Social Al

B University
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Graph Representation

e T
d
U

ne local weights sum to 1 and they allow one to
nalyse the interplay between consecutive

tterances;

* The global weights sum to 1 and they allow one to
identify the “peak” utterances;

e [he analysis of the weights provides insight about the
dynamics of disagreement.

Un1ver31ty
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Results

Approach
Baseline
Previous Approach
Language
Paralnguage

Multimodal

MAE

15.8

9.7+0.1

85+0.3

8.5+0.3

8.1+0.3

RMSE

20.7

12.6+0.1

11.0+0.1

11.0+£0.1

10.5+0.2

Correlation
0.0
0.52+0.01
0.63+0.01
0.63+0.01

0.67+0.01

S?leAl '

Un1ver51ty
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Global Weight Analysis (/)
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Global Weight Analysis (I)

* [he utterances with the highest global weights
(“peak” utterances) tend to concentrate early when
there Is agreement;

e Vice versa, peak utterances tend to concentrate late
when there Is high disagreement percentage;

e |[n the latter case, the model needs to wait the end of
the conversation.

Un1ver31ty
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Weight

| ocal Weight Analysis ()
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Average Weight

L ocal Weight Analysis (lI)

0.48
B Within Speaker

I Cross Speaker

0.36
0.24

0.12

Language

Paralanguage

g X3
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| ocal Weight Analysis (ll)

*
I |
* *
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| ocal Weight Analysis (IV)

* [he closest previous utterance welghts, on average,
nalf of the total in the local representations;

e On average, Cross Speaker weights are greater, to a
statistically significant extent, than \Within Speaker
ONES;

 \What a speaker says (and how s/he says it) depends
on what the other says (and on how s/he says it);

e | ocal weights correlate significantly with the
emotional content (especially negative) of the
utterances.

Umversﬂ:y
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Disagreement

“I...] an oppositional stance (verbal or
non-verbal) to an antecedent verbal (or
non-verbal) action.”

Kakava, “Negotiation of disagreement by Greeks in conversations and classroom discourse”, i‘ ' UIHV@I’SI'CY
Social Al éxzm

Ph.D. Dissertation. Georgetown University, 1993. 0 G angW
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Conclusions

* [he experiments would not be possible without
knowledge about the psychological phenomenon
(disagreement in this case);

* Psychology shapes the collection of the data, a stage
that is part of the research effort;

* [he approach bridges the gap between observable
oehaviour (physical layer) and its interpretation
(inferential layer).
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Thank You!

Un1ver31ty
Si ?AI '

of Glasgow



