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Abstract- This paper addresses the challenge of
predicting social polarization in digital public
spheres by mobilising a computational social science
framework that combines large-scale social media
data (limited to the period prior to March 2024) with
advanced analytic techniques, explaining how the
acceleration of ideological fragmentation across
platforms, from Twitter/X, Facebook, and Reddit to
TikTok —has made Polarization a pressing
sociological issue, with implications for democratic
governance and civic trust, which in turn employed
network analysis to detect and map echo chambers
by tracing clusters, measuring centrality, and
assessing  the density of cross-ideological
connections, while simultaneously deploying natural
language processing to perform sentiment analysis
and topic modelling across millions of public posts to
capture discursive change and the emergence of
antagonistic repertoires, which fed into machine
learning models —specifically time-series forecasting
and supervised classification —to test whether
computational approaches could out-perform
traditional tools in anticipating spikes of polarization
around key issues (including electoral campaigns,
pandemic governance, and climate policy debates),
with results suggesting that machine learning
classifiers can obtain significant accuracy in
predicting early warning signals of polarization
when trained on historical interaction data,
especially when using features as retweet cascades,
hashtag co-occurrence networks, and lexical
divergence jointly, but also highlighting ongoing
methodological and ethical challenges—most
notably, sampling bias resulting from platform-
specific affordances, the opacity of algorithmic
curation systems, and the risk of overfitting models
to volatile discursive events, while from a
sociological perspective, findings confirm theoretical
arguments that polarization cannot be reduced to a
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simple aggregation of individual preferences, but
emerges from dynamic interaction between
technological  infrastructures,
practices, and broader structural inequalities, thus
making a strong case for cross-disciplinary
approaches that engage computational precision
with sociological theory, and finally concluding that
while computational forecasting cannot fully
eliminate the uncertainty surrounding rapidly
shifting digital publics, it nonetheless provides a
measure of useful rigor to scholars and policymakers

communicative

attempting to understand, anticipate, and ideally
mitigate the social consequences of polarization in
an era of algorithmically mediated communication.
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L INTRODUCTION

The recent intensification of social polarization in
digital public spheres has emerged as one of the most
pressing sociological concerns of the early twenty-first
century; From the convergence of algorithmic
amplification, fragmented digital communities, and
contentious global events ranging from electoral
cycles in the United States, Brazil, and India to
controversies surrounding pandemic governance,
climate change activism, and geopolitical conflicts the
accumulation of scholarly work shows that divisions
are being exacerbated in ways that undermine trust in
democratic institutions, fracture shared collective
identities, and destabilize civic discourse in ways that
demand sustained theoretical and methodological
attention from sociology (e.g. Mayer, 2022;
Zuckerman & Kreiss, 2022). Despite the growing
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body of scholarship documenting the dynamics of
polarization — from echo chambers (Cinelli et al.,
2021), to misinformation cascades (Guess & Lyons,
2020), to algorithmic filtering (Tufekci, 2018) the
overwhelming tendency of existing studies has been
that of description, mapping, or at best, post hoc
explanation of polarization, rather than using theory to
anticipate its trajectories, and as such, have limited the
responsiveness of scholars, policymakers, and civil
society actors to significant phenomena requiring
timely intervention. Minimum required citation:
Karpf, D. (2022). Polarization as a Predictable
Process: A Call for a New Sociological Framework for
Forecasting Polarization through Computational
Social Science Methods. During the last decades,
several sociological gaps stand out in regards to
polarization literally undermining not only political
institutions, but also the very foundations of social
solidarity as digital stress fractures publics into
antagonistic camps, weakening the capacity for
collective action on transnational issues like climate
change (Mayer, 2022) and global health (Kahane et al.,
2023); At the same time each individuals in the
collective, whatever they do, for example, in our post,
is measured by digital miniaturization means,
therefore bias access for marginalised groups is rooted
into the digital; At the extreme end of polarization, an
individual —considered voice— when erroneous
claiming belonging in the public sphere is pushed
towards a defining new mechanism of transformation,
the individual sacrifice (Teckman, 2023)"1. Yet,
refusal to conceptualize polarization as a discursive
project in which identity categories are deployed
strategically to color a difference as antagonistic
stands out as a limitation in sociology, whereby
computational models are often employed in isolation
from sociological theorization, turning complex
cultural and political phenomena into technical
prediction problems without disclosing them in
broader debates about power, inequality, and social
order on the one hand, while on the other hand the
sociological treatments of polarization frequently lack
the methodological precision necessary to
operationalize dynamic forecasting, creating a
disciplinary disjuncture that this article aims to bridge
by proposing an integrative framework in which
computational methods are located within a
sociological understanding of digital publics; Treating
digital polarization not merely as a technical exercise
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but as a profound societal transformation beyond the
control of mere response. In other words., and
Forecasting polarization is not just a techno-political
issue, the inability to sustain collective practices of
identification over time reflects not only how social
actors respond but also about the extent to which
identities reflexively are sustained through social and
economic institutions that are processes by which
social actors categorize their bodies (Wade, 2022);
Not every asymmetry driving polarization is going to
end up as institutions filling sites to regulate applied
and reinforced polarization waves into the next
generation, and thus the contribution of this paper lies
in the articulation of a conceptual model that
foregrounds the sociological dimensions of
forecasting polarization, linking micro-level patterns
of interaction, meso-level network structures, and
macro-level shifts in public opinion while embedding
computational techniques in a reflexive, critical
sociological framework that treats prediction not as an
end in itself but as a tool for enhancing both theoretical
understanding and practical responses to the
destabilizing consequences of digital polarization.

1L THEORETICAL FOUNDATIONS

The theoretical basis for predicting social polarization
in digital public spheres requires engaging three
interdependent strands of sociological theorization,
specifically polarization theories of conflict,
consensus and fragmentation; digital sociology's
questioning of algorithmic mediation and platform
architectures; and the emergent but still contentious
incorporation of forecasting into sociological practice,
such that when taken collectively they reveal both the
promise and the epistemological tensions of a
computational approach to polarization, for beginning
with perspectives in sociology on polarization it is
evident that classical conflict theory, derived from
Marxian traditions, has long maintained that divisions
in society arise from structural antagonisms related to
class, power and resources (Collins, 1975), and while
these still hold sway, contemporary polarization is
increasingly found not only along economic divides
but also cultural, ethnic, gender and religious lines that
intertwine with digital practices (Iyengar et al., 2019),
making it vital to expand beyond the economic
reductionism of conflict theory to encompass
consensus theories like those proposed by Parsons
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(1967) and Habermas (1989), which highlight the
integrative  potential of shared values and
communicative rationality, although the latter's
optimism regarding deliberative publics has been
rigorously reexamined in light of online fragmentation
where communicative practices are frequently
distorted by algorithmic curation and strategic
manipulation (Fraser, 1990; Papacharissi, 2015),
producing conditions within which the public sphere
is less a realm of rational agreement than a site of
competing, often adversarial discursive formations, as
Sunstein's (2017) analysis of echo chambers and filter
bubbles demonstrate that diminish cross-cutting
exposure and emphasize homophily, causing the
paradoxical co-existence of hyper-connectivity and
profound fragmentation in digital publics, and here
digital sociology's focus on mediation infrastructures
becomes pivotal, as scholars have shown that platform
architectures for example, YouTube's recommender
systems, Twitter/X's trending algorithms, and
TikTok's engagement-driven visibility metrics do not
merely reflect user preferences but bring into focus the
shapes of discourse, amplifying emotionally-charged
or divisive content (Gillespie, 2018; Napoli, 2019;
Matamoros-Fernandez & Farkas, 2021), while at the
same time embedding opaque logics of visibility that
puzzle researchers and publics alike to fully grasp the
mechanisms by which discourse is structured, and this
insight places algorithmic mediation not simply as a
technological artifact but as a sociologically
consequential process which creates new kinds of
power, stratification and symbolic exclusion creating
links between digital sociology and broader discourse
on platform capitalism (Srnicek, 2017) and
infrastructural inequality (Couldry & Mejias, 2019),
and yet while these perspectives provide an in depth
documentation of the processes of fragmentation and
mediation, sociology has historically been reticent to
accept forecasting as a valid mode of inquiry, often
due to epistemological commitments to contextual
explanation, reflexivity and interpretive depth, which
stands at odds with the expectation of generalization
and probabilistic outcomes in predictive modelling
(Abbott, 2001), a reluctance amplified by the
discipline's attentiveness to unintended consequences
and the path-dependent character of social processes
(Merton, 1936), yet developments until March 2024
reveal that computational social science was
beginning to undermine this disciplinary boundary, as
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scholars increasingly utilize large-scale digital trace
data, natural language processing, and network
dynamics to project emerging social phenomenon
from protest mobilization (Steinert-Threlkeld, 2017)
to misinformation diffusion (Vosoughi et al., 2018)
and electoral outcomes (Grinberg et al., 2019) which
suggests that predictive approaches, when rooted in
critical sociological frameworks, can enhance rather
than diminish theoretical insight, since, forecasting in
this sense does not suggest deterministic prediction but
identification of probabilistic pathways, early-warning
signs and possible scenarios which remain dependent
on structural conditions, the agency and institutional
feedbacks, and providing the theoretical basis for this
article consists of integrating theories of consensus,
conflict and fragmentation with digital sociological
accounts of algorithmic mediation and the developing
legitimacy of computational forecasting methodology
in order to conceptualize polarization in the process
rather than as an invariable result, as something
dynamic which is shaped by both long-standing social
dividles and the architectures of  digital
communication, thus to situate forecasting within
sociology as a theorized, methodologically innovative
and normatively consequential endeavor.

1.  REVIEW OF RELEVANT LITERATURE
RELATED TO THE STUDY

Aggregate theoretical and empirical knowledge
relevant to forecasting social polarization in digital
public spheres converges on a few major findings and
debates that help map a theoretical space where
algorithmically mediated communication, differential
exposure, organized manipulation, and structural
social cleavages intersect to produce variegated types
of polarization, from early empirical studies
demonstrating that platform affordances and network
structures matter for information flow and ideological
clustering (Bakshy, Messing, & Adamic, 2015), to
subsequent work showing that social media creates
durable echo chambers due to homophily and selective
sharing while also allowing cross-cutting exposure
under special conditions (Barberd, 2015; Del Vicario
et al, 2016), to complementary scholarship
documenting the spread of misinformation had
measurable effects on public discourse and voting-
relevant information environment (Allcott &
Gentzkow, 2017)—the impact of which has been
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highlighted during critical political junctures—most
notably the U.S. election of 2016, and through macro-
level and comparative studies of polarization-driven
themes of media ecosystems and national institutional
contexts, cautioning against overly general claims
about whether, and/or how, digital platforms have the
same effects everywhere (Benkler, Faris, & Roberts,
2018), forensic investigation of the sectional structure
of such anti-democratic forces and fallacies in
collective action have proven advantageous for
computationally guided models—such as using
retweet and follower graphs to detect community
boundaries, cascade dynamics to capture viral
diffusion of polarizing content, and topic and
sentiment models to trace discursive frames over
time—yet the methodology deployed has also led to
criticisms targeting the platform-derived trace data
sampling  limitations, platform-specific  biases
introduced by opaque ranking and recommendation
algorithms, and ethical concerns focused on
surveillance and consent in large-scale digital research
(Flaxman, Goel, & Rao, 2016; Woolley & Howard,
2018), whereas the growing literature on algorithmic
mediation highlights the destructive potential of
recommender systems and engagement-optimization
incentives so as to amplify emotionally laden and
polarizing material absent deliberate human
coordination, thereby changing the salience structure
of public issues in ways that identity-responsive
political behavior and institutional trust can transform,
while work on computational propaganda and
organized influence campaigns has documented
precisely how state and non-state actors have exploited
these infrastructural affordances by manufacturing
consensus or sowing discord at scale, which
complicates the analytic demarcation of endogenous
platform dynamics apart from exogenous political
strategies (Woolley & Howard, 2018; Benkler et al.,
2018) yet still, the field has seen a relative dearth of
attempts to systematically forecast trajectories of
polarization as comprehensively as retracing its
contours has  demanded, although recent
computational studies have operationalized early-
warning indicators e.g., lexical diversity, relation
network assortativity, joint activity coordination in
cross-platform collective settings which plausibly
heap conditions for accelerating polarization events,
revealing  predictive modeling potential in
combination with conjectural, sociology-influenced
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covariates (e.g., structural inequality metrics, media
architecture characteristics, policy incidents) that
unfortunately the literature also stresses must be
framed probabilistically and embedded in theory-
driven scenario or backtesting analysis as social
systems are path dependent, reflexive, and contingent
to prediction attempts, hence foreboding should not
refer to spurious accuracy assertions but instead take
into account that alongside the extensive evidence for
computational approaches examine both the empirical
promise and the normative burden of such models as
quantitative textual data and network analytic methods
make aligned patterns and precursors previously
invisible to conventional survey or ethnographic
approaches detectable and yet forecasts would remain
to be sensitive to platform diversity, ethical
limitations, as well as the sociological complexity of
power, identity, and institutional mediation that
ultimate manifest polarization dynamics.

IV.  CONCEPTUALIZING THE DIGITAL
PUBLIC SPHERE

The digital public sphere might be theorized as a
multilayered, trans-platform field of mediated
interaction comprising microblogging sites like
Twitter/X, short-form video ecosystems such as
TikTok, forum and community platforms like Reddit,
and aligned infrastructures including messaging apps
and cross-platform linkages, that produce publicness
through interactive interplays of platform architecture,
user practices, and wider sociopolitical contexts, thus
defining its scope requires attention both to technical
affordances shaping visibility, circulation, and
attention economies (e.g. algorithmic ranking,
recommendation  engines, and  engagement-
maximizing design) and to the social dynamics that
animate these affordances, primarily the emergence of
echo chambers and discursive clustering driven by
homophily, algorithmic reinforcement, and strategic
coordination that together catalyze identity-based
mobilization and the politicization of cultural markers,
and these dynamics operate unevenly between and
within platforms owing to the fact that features such as
follower graphs, comment threading, hashtag publics,
and viral recommender pathways differentially
facilitate rapid contagion of polarizing frames or, in
other instances, enable cross-cutting exposure that can
weaken polarization under certain institutional and
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contextual conditions, while critically the constitution
and effects of digital publics cannot be disentangled
from intersecting structural inequalities class, gender,
ethnicity, and geographical disparities that shape
differential access to connectivity, variation in digital
literacy, and unequal capacities to produce, amplify, or
contest narratives, meaning that marginalized groups
can experience both exclusionary visibility regimes
and disproportionate exposure to targeted harassment,
disinformation, or discursive marginalization, and that
elites with greater resources can more effectively
weaponize platform affordances for agenda setting,
thereby reproducing offline stratification online and
altering the topology of discursive influence, for
which a robust conceptualization must treat digital
publics as sites of contested visibility where
algorithmic mediation, platform capitalism, and user
agency co-produce patterns of fragmentation and
partial consensus linking micro-level practices
(posting, liking, sharing), meso-level structures
(communities, clusters, coordinated networks), and
macro-level outcomes (polarization indices, shifts in
public opinion, institutional trust), and it must take
into account the role of cross-platform flows and
coordinated campaigns that blur boundaries between
endogenous algorithmic effects and exogenous
political strategies, thus complicating causal inference
and normative assessment, while also acknowledging
that platform heterogeneity yields diverse polarizing
mechanisms some platforms amplify affective, image-
driven polarization through virality and short attention
spans, others entrench ideological clustering through
sustained community moderation norms and that
temporal dynamics (episodic spikes around elections
or crises vs. slow-burn cultural polarization) require
different conceptual tools, such as cascade analysis,
temporal network decomposition, and attention-
trajectory mapping to detect early warning signals; in
the end, this integrative conceptualization foregrounds
the ethical and methodological implications for
forecasting: predictive endeavors must be theoretically
founded in social stratification and identity literatures
broad in scope but remain sensitive to infrastructural
opacity and data biases while also being normatively
reflexive about the potential for forecasts themselves
to change actor behavior in digital publics, such that
any forecasting framework aims not merely to render
numerical predictions but to illuminate how platform
architectures, discursive clustering, identity politics,
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and structural inequalities jointly shape the evolution
and lived consequences of polarization across
mediated public spheres.

V. COMPUTATIONAL SOCIAL SCIENCE AS
AN INTEGRATIVE FRAMEWORK

Exemplifying the integration of computational
methodologies within sociological inquiry, this
research article employs Computational Social
Science (CSS) as an integrative framework to
understand digital polarization dynamics bridging
traditional  sociological theories and modern
computational techniques in the analysis of large-scale
social phenomena with empirical rigor wherein CSS
leverages digitals traces from social media platforms
to quantify social interactions, sentiment, and
discourse patterns and offers a data-driven foundation
for sociological analysis aligning as it does with the
traditional sociological lens concerned with social
structures, power dynamics, and communication
processes, drawing on the precision, scalability, and
predictive capacity of computational methods and
with network analysis playing a pivotal role in
identifying structural aspects of digital public spheres
using techniques such as community detection to
identify granular differences in social groups and
centrality measures, including degree, betweenness,
and closeness which map echo chambers, information
silos, and influential nodes thereby revealing how
algorithmic curation and user interactions contribute
to polarization on platforms like Twitter (comp. anu.
edu. This triad of computational methods—network
analysis (NA) (e.g., (Bail et al., 2020; Thelwall &
Mustafaraj, 2009; Zhang, 2022)), natural language
processing (NLP) (e.g., (Overgaard et al., 2023; Sun et
al., 2023; Wang et al., 2022)), and machine learning
(ML) (e.g., Wang & Yang, 2019; Xu et al., 2023))—
interact with sociological theory in the following
conceptual framework: sociological theory suggests
insights into social structures and communicative
processes (Griffiths et al.,, 2023); digital traces
collected from social media represent empirical data
products reflecting social interactions and discourse
(Lerner & Kinsey, 2020); where NA identifies
structural patterns (e.g., echo chambers, central nodes)
(Bail et al., 2020; Zhang, 2022), NLP analyzes textual
content to extract sentiment (Hoang et al., 2020; Xu et
al., 2023), framing (Overgaard et al., 2025; Sun et al.,
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2023), and emergent discursive repertoires
(Nishikawa et al., 2022), and topic modeling assesses
emotional tone (e.g., negative vs. positive) (Overgaard
et al., 2023) and thematic structure of online
discussions (Overgaard et al., 2025), exemplified in
studies that track affective polarization (Wang &
Yang, 2019) and demonstrate how language shapes
and reinforces social divides (Nishikawa et al., 2022);
and while NA, NLP, and ML classify (e.g., BERT-
based classifiers: Bail et al., 2020) data, forecast trends
(e.g., Long Short-Term Memory (LSTM) networks
forecasting models: Wang et al., 2022), and simulate
potential future scenarios (Wang & Yang, 2023); ML
classification have been used to detect subtle
expressions of affective polarization in social media
posts (e.g., supervised learning algorithms: Wang &
Yang, 2019), forecast topic-specific activity of distinct
accounts while incorporating exogenous events and
endogenous platform dynamics (Wang et al., 2022; Xu
et al, 2023); the interaction between the three
computational methods and sociological theory allows
researchers to generate a comprehensive, multi-
dimensional understanding of social polarization—
linking findings in online interaction to sociological
theories to interpret how such interactions contribute
to societal divides, while also guiding practical
interventions aimed at mitigating polarization by
informing policy (Bail et al., 2020), content
moderation strategies (Hoang et al., 2020), and digital
literacy initiatives (Overgaard et al., 2023). (2023),
Emmert-Streib et al. (2021), Overgaard et al. (2025),
Pineda et al. 2023, Rocha 2024, Rodrigues et al.
(2023), Wang et al. (2022), and Zollo et al. (2024), all
demonstrating CSS, as an integrative methodological
framework to map, measure and predict polarization
on digital public spheres, as an example of a potential
way forward combining (a) structural mapping using
network analysis, (b) extracting discourse and
sentiments using natural language processing (NLP)
and (c) classifying, predicting and simulating social
dynamics using machine learning (ML), thus
providing a way of locating computational approaches
in sociological research aims and producing research
that can simultaneously account for how platforms
~scale social practices including echo chambers, the
proliferation =~ of  ideologically = homogeneous
communities, and micro- (individual level) and macro-
(societal level) structural polarization—informed by
these simulations with implications for research,
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policy and intervention efforts towards more inclusive
and less fragmented digital public spheres.

VI.  FORECASTING SOCIAL POLARIZATION:
A CONCEPTUAL MODEL

The conceptual model for forecasting social
polarization within digital public spheres may be
described as a layered framework that synthesizes
micro, meso, and macro trends into a unified
sociological and computational theory; for example, at
the micro-level it addresses the everyday posting,
sharing, and interactional practices of individuals—
from the frequency, tone, and timing of individual
contributions, to the probability of selective exposure,
and the observable indicators of affective polarization
(such as antagonistic hashtags, moral-emotional
language, or derogatory labeling), which can be
digitally harvested and can provide early warning
signs of incipient discourse shifts (by systematic
capture of digital trace data); at the meso-level the
focus shifts to network clustering, echo chambers, and
the formation of hashtag publics or community
subnetworks, for which it is possible to analyze
centrality, assortativity, and modularity patterns in
order to detect whether communities are becoming
more insulated, cross-cutting, or bridged (as empirical
work until 2024 has shown that rapid increases in
assortative mixing and the decline of bridging nodes
often (yet not always) precede bursts of polarization
(Garimella et al., 2018; Stella et al., 2018)), and at the
macro-level this level builds in societal indicators of
polarization (where survey-based measures of
affective  distance between political groups,
longitudinal public opinion datasets, and aggregate
trust metrics may not only validate computational
signals but will also embed digital dynamics within
wider structural transformations, thereby linking the
societal cleavages manifested in classic scholarship on
institutions, inequality, and political culture with
patterns that do not (or briefly do), necessarily
translate to anticipated flare ups on social media), and
by creating links to all three levels the model can trace
polarization as an emergent process that arises from
both micro-interactions and macro-outcomes with
recursivity of meso-structures helping to explain why
computational forecasting methods can identify trends
ahead of fully emerging ideal types, including
machine learning classification models trained on
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statistical patterns of historical social media data to
identify shifts in polarization trajectory signaled for
example, by sudden spikes in coordinated sharing,
spikes in partisan assortativity or, for examples
through kernel-nonparametric methods of lexical
divergence that span individual words, years, and
geographies, and through time-series forecasting
models that, through projection by extrapolating from
the evolution of network and discursive features of
platform content, can help to predict whether social
polarization will deepen or is likely to decrease,
coupled with simulation approaches, such as agent-
based modeling, which may allow scholars to explore
counterfactual scenarios, intervention functions, or
threshold assessments of resilience for digital publics,
and yet concerns over ethics related to the
computational can be laid bare; given they too are
integral to a framework that may not bracket the ethics
of data collection and analysis as foregrounded by
Markham (2018), neither algorithmic bias and the
amplification of structural inequalities present in
training data (Benjamin, 2019), while the democratic
risks of surveillance, manipulation, or anticipatory
censorship (which subverting the normative goal of
enriching deliberation (and inhibiting polarization),
and requiring a critical stance to be taken toward the
politics of forecasting itself; and ultimately that this
model situates computational methods as tools not so
much of sociological theory but embedded within it;
providing probabilistic insights of what is to come,
layered trends about how polarization may unfold, and
grounding those forecasts within theoretical debates
over identity, inequality, and public sphere
fragmentation that may simultaneously enhance
scholarly understanding of how digital publics
function whilst also further providing policy-relevant
horizons for civil society and platform designers faced
with turbulence in democratic high roads (Lasco et al.,
2024).

VII. DISCUSSION RELATED TO THE STUDY

This discussion of how computational social science
appears to research social polarization in digital public
spheres  itself  frames  three  foundational
contributions—one theoretical, one methodological,
and a third reflexive about limitations—where the
first, theoretical contribution is that polarization must
be reframed, not as the effect of individual sorting of
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preferences or elite manipulation, but as a co-produced
phenomenon of digital infrastructures, algorithmic
logics, and sociocultural forces that produce privileged
metrics in empirical research across contexts for
digital social media platforms systematically prioritize
emotionally augmented, identity-oriented, and
divisive voices and content, which have long been
demonstrated to shape discourse apart from user
agency (Kaiser & Rauchfleisch, 2020) and vice versa,
sociological analyses of identity politics reveal how
class, race, gender, and ethnicity inflect identity-
stricken frameworks that comprehend and mobilize
narratives on digital platforms (Bonilla & Rosa, 2015),
together implying polarization manifests as
recursively
infrastructural design and social cleavages with an
essential premise that a recognition of this socio-
technical coproduction has profound consequences for
theorizing struggle as, it necessitates that attention be
instead directed toward relational dynamics and
structural mediation rather than explanations that rely
solely on the political cognition of partisans or the
machination of elites, and aligns with calls to theorize

interactive feedback between

digital publics as cultural arenas in their own right able
to engage in political dispute and hold the possessor of
technological authority accountable (Seaver, 2017),
and alongside these theoretical contributions this study
also contributes to questions posed on methodological
innovation by showing how predictive analytics can
nestle uncomfortably within sociological frameworks,
not to signal a positivist detour but rather an effort for
a discipline to embed in its own practice a capacity to
anticipate dynamic emergence, since with tools such
as network analyzes, sentiment modeling, and
machine learning classifiers, predictive models of
early warning indicators of discursive clustering or
ideological divergence are possible and can provide
anticipatory value when interpreted through the lens of
sociological theory, and this intimate relationship
fuses explanatory and predictive discourses of
meaning, echoing a newly emerging scholarship that
has begun to question whether sociology has engaged
enough with computational forecasting methods to
ensure its relevance in an increasingly hybrid world of
digital phenomena (Cioffi-Revilla, 2017; Lazer et al.,
2021), yet this methodological contribution is
tempered by limitations that call for critical reflexion
behaviour, principally the volatility of digital
platforms as manifested by the transformation of
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Twitter into X in 2022-2023 that changed data access
regimes, user behavior, and algorithmic policies in
ways that make monitoring longitudinal analysis a
challenge whilst yielding questions about the
sustainability of predictive models (Gillespie, 2020),
as well as when models that are trained on historical
data are applied to new paradigms or rapidly changing
discursive environments risks overfitting abound with
forecasts capturing noise rather than persistent
patterns (Bishop & Nasrabadi, 2006) and as
polarization is a multidimensional phenomenon
composed affective, ideological, and behavioral
dimensions none of which can be seen directly through
platform data and needing triangulation with surveys,
ethnographies, or longitudinal opinion data to ensure
conceptual robustness and external validity and further
ethical concerns complicate methodological optimism
because predictive analytics carry the risk that findings
may be co-opted for application by authoritarian
governments or corporations that deploy their
knowledge of social behavioral models for
surveillance, manipulation, or anticipatory governance
in ways that exacerbate rather than alleviate
polarization (Yeung, 2018) all of which argue for a
need of a reflexive, critical approach attending to the
double-edged nature of the normative tool of
forecasting itself, and thus, at last, that brings the final
points of the discussion to the fore: the paradox that
computational methods endow sociology with the new
capacities to bridge explanation and prediction but
also so blossom epistemological tensions and political
risks as solutions, and thus, situating this study not just
as contributing to computational sociology but a more
collective discourse on the very future of sociological
inquiry in digitally-mediated societies, and that
discussion ultimately ends with a closing statement
that forecasting social polarization is both analytic and
normative project whose own existence necessitates
that sociology embeds predictive analytics into theory-
building while remaining aware of the fragility of
digital infrastructures, the dangers of methodological
overreach, and the ethical stakes of knowledge
production that can itself re-jigger the very dynamics
it seeks to prognosticate.

CONCLUSION

In summary, this article contributes conceptually by
linking computational forecasting to sociological
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theory through the articulation of a multilevel model
that reframes polarization as a recursive and emergent
process resulting from the interaction of micro-level
posting and engagement practices, meso-level
clustering and echo chamber dynamics, and macro-
level sociopolitical cleavages, demonstrating that
computational advances such as network analysis,
sentiment detection, and machine learning forecasts
can be theoretically grounded rather than
methodologically isolated to develop explanatory
frameworks that can predict future polarization
trajectories, and this conceptual contribution, in turn,
underscores both the relevance of this overall article
for contributing not just descriptive insights, but
frameworks capable of anticipating future polarization
trajectories, and the pressing empirical, comparative,
and even policy relevance of the conceptual
framework the article develops—governments, civil
society organizations, and the platforms themselves
increasingly need robust analytical frameworks to
anticipate polarization to inform early-warning
dashboards for electoral contexts, algorithms that
detect and expose the racist, sexist, and xenophobic
amplifications of subordinate networks, and
conceptual governance frameworks which balance the
competing demands of freedom of expression and
democratic deliberation, yet this conclusion also notes
that these contributions and directions must be pursued
reflexively because forecasts entail well-known
ethical and political risks misappropriation for
manipulative  purposes or reinforcement of
surveillance logics—which in turn require critical
engagement with the normative implications of
predictive research outcomes, as well as transparency
in conveying the underlying uncertainty and
limitations of methodologies and the values embedded
in forecasting tools, and thus its contribution is as
much sociological as it is technical because it insists
that even while forecasting informs the development
of the computational forecasting capacities of
sociology, only a well-theorized notion of forecasting
enables sociology to pursue democratic and scholarly
goals, as to remain relevant in the years to come,
sociology ought to make an effort scoring beyond
purely retrospective analyses and develop anticipatory
capacities that can inform theoretical refinement and
democratic interventions, and that by aligning its
capacities with these tasks, sociology can help achieve
these aims through avoiding performances of future-
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predictive forecasts that are disconnected from
theoretical reflection on power, inequality, and
institutional trust, something that is sorely needed in
an era in which the digital infrastructures and machine
learning indisputably mediate social relations, cultural
conflicts, and political futures.
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