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1 Introduction

The phenomenon of speech accommodation is influenced by
various factors, including interlocutor traits, social identity,
context, power dynamics, and speech goals [1]. Additionally,
a speaker's perception of positive or negative alignment with
their interlocutors can also influence speech patterns [2, 3].
The duration of a conversation is another important factor
that can impact speech, as individuals may modify their
speech patterns as the interaction progresses. Despite exten-
sive research on many of these factors, the effects of speakers'
opinion convergence or divergence and the duration of inte-
raction on speech characteristics are relatively new areas of
interest [4]. While some studies have explored the impact of
duration on speech features (e.g., F0) in human-robot compu-
ter games, finding no evidence of accommodation [5], there
is a lack of research on how the duration of interaction speci-
fically interacts with the expression of explicit opinion con-
vergence or divergence.

To address this gap, the current study aims to investigate
whether the duration of interaction influences the acoustic
characteristics of speech produced by individuals during ins-
tances of opinion convergence (agreement) or divergence (di-
sagreement) in relation to their interlocutors. By examining
this relationship, the study seeks to provide valuable insights
into the dynamics of speech accommodation and shed light
on how the duration of interaction may shape the expression
of opinion alignment or contrast.

2 Methods
2.1 Data

The data came from speakers from a YouTube channel called
the Ellen Fisher Podcast. Speech from several individuals
was extracted from three polarized conversations. The topics
included “Plant vs. Animal Regenerative Farming”, “Pro-
Life vs. Pro-Choice” and “Vegan vs. Animal Foods.” The vi-
deos did not specify the speaker’s language background, but
all appeared to be native-level American English speakers
(M:4, F:4). Speakers' presumed ages were around 30-60
years, and all speakers were knowledgeable in their respec-
tive fields, so they were presumed to have a high education
level.
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The videos had two different discussion structures. In the
“Plant vs. Animal Regenerative Farming” video, the four
speakers were led by a host to take turns speaking for a few
minutes each time. In the other two videos, the two speakers
were allowed to speak freely throughout the whole discus-
sion. In each video, the host would encourage turn-taking bet-
ween interlocutors and guide the conversation by introducing
new topics and posing questions.

2.2 Annotation and Processing

From each episode of the selected podcasts, two chunks (each
about 20 minutes long) were extracted: the first one was from
the initial 30 minutes of the episode while the second one was
about one hour into the conversation. Audio was extracted
from each video clip and then all the audio clips were trans-
cribed using Praat TextGrids [6]. Next, the phone-level trans-
criptions were generated using the Montreal Forced Aligner
[7]; any errors in the automatic alignment were manually cor-
rected.

Chunks of speech were then manually inspected to iden-
tify and code three types of events representing an opinion
category: 1) when a speaker expresses an explicit agreement
(convergence) with an interlocutor, 2) when a speaker ex-
presses an explicit disagreement (divergence) with an inter-
locutor, or 3) when a speaker produces a "neutral" statement.

2.3 Analysis

We extracted the fundamental frequency (F0), the first for-
mant (F1) and the second formant (F2) at the midpoint for the
monophthongal vowels in the speech using FastTrack [8]
which is a Praat-based toolkit for measuring vowel formants
in an optimized way. The formant values were normalized in
R [9] using the Lobanov method [10]. Statistical analysis of
the data was performed using R to investigate the effect of
the conversation stage on FO, F1 and F2 within each opinion
category.

3 Results

Figures 1, 2 and 3 present the distributions of normalized FO0,
F1, and F2, respectively, across opinion categories and con-
versation phases. The x-axis represents whether the data
points belong to an event where the talker expressed an agree-
ment (“converged”), a disagreement (“diverged”) or neither
(“neutral”). Phases of the conversation are marked using co-
lours (“part]l” = towards the beginning; “part2” = towards the
middle or end).

As Figures 1 and 2 reveal, the distributions of FO or F1
values across conversational stages are very similar, which is
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Figure 3: F2 and conversation stage

consistent for the events of both convergence and divergence.
This indicates that speakers kept using similar ranges of pitch
and vowel heights across the whole conversation and did not
vary their pitch or vowel height no matter how far along they
are and whether they expressed an opinion or remained neu-
tral in the conversation. Contrarily, Figure 3 reveals that con-
versational stage. More specifically, vowels in the second
phase of the conversations tended to have higher F2 values
indicating more fronted vowels.

To investigate the effect on conversational phase on
acoustic features within each opinion category, separate li-
near mixed-effects models were fitted using the R package
ImerTest [11] for “converge”, “diverge”, and “neutral” opi-
nion categories. In each model, fixed effects were included
for the variables “phase” and “vowel” and random intercepts
were included for individual “speakers”. P-values were ob-
tained via t-tests using Satterthwaite's method, as provided by
the ImerTest R package [11].
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Results of the linear mixed-effects models revealed a si-
gnificant effect of conversational phase on F2, both in the
events of convergence (t(387) = 4.35, p < 0.001) and diver-
gence (t(32) =4.49, p < 0.001). In both cases, F2 had a signi-
ficant increase in part 2 of the conversation. Crucially, the
effect of phase was not statistically significant in the neutral
condition (t(97) = 1.16, p = .25). No such patterns were ob-
served for FO and F1.

4 Conclusion

Results of this study revealed that there was a significant ef-
fect of the phase of conversation on F2 in the event of con-
vergence or divergence of opinion; similar effect was not
confirmed for neutral speech. This suggests that speakers
used specific strategies (i.e. making vowels frontier) when
they had an opinion to express. For FO, our results are consis-
tent with human-robot interactions [5], showing no accom-
modations. These results add a new dimension to our unders-
tanding of speech accommodation in addition to the affecting
factors reported in previous studies (as in [1-3]) by providing
evidence that opinion convergence or divergence interacts
with the duration of interaction in natural speech.
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