GESIS Leibniz Institute

Heinrich Heine ‘
Universitat . .
Diisseldorf [P for the Social Sciences

Temporal Dynamics of Information and Attention on Emerging Topics
Vitalii Hirak, Alisa Rieger, Ran Yu, Stefan Dietze

Emergent Topics Data Source: Wikipedia
Emergent topics are novel issues that are increasingly gaining attention in Large-scale, open knowledge base where user attention and
public discourse, typically in response to recent or ongoing events or changes. iInformation development are both observable and measurable.
Examples User Attention Information Development
¥+ PANDEMICS & NATURAL DISASTERS u} NOVEL TECHNOLOGY ® PAGE VIEWS (4 PAGE EDITS c 2 PAGE SIZE
¥ ARMED CONFLICTS fit POLITICAL CRISES 82 SOCIETAL TRENDS
Normalized weekly views, edits, and size of the "Brain rot" Wikipedia article
10 - Views (normalized) N
------ Edits (normalized)
0.5 pmees Size (normalized)
Motivation 08
(® IR systems struggle with emerging topics: knowledge is scarce, evolving, 04
and uncertain. 09 SO e N
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(® Understanding how topics emerge and develop over time is essential for
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development and user attention that indicate different categories of
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Article Category Labels Time Series Features
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() PROBLEM () SOLUTION il DISTRIBUTION . Days to 90% of total
Analysis of raw time series for so Extract features that would e Mean, standard deviation
many articles is too expensive. summarize the time series. « Coefficient of variation
CDF spread
K GROWTH & TREND CDF skewness

S5 FEATURE EXTRACTION & PRUNING

Extract statistical and temporal features motivated by emergence criteria;
apply correlation pruning and automated tools to narrow the final selection.

» Linear trend slope
« Net growth " DYNAMICS

. Final / initial ratio - Early / late slope ratio

@3 CLUSTERING & VALIDATION » Growth dominance * 2nd derivative mean
. . . (convex / concave / stable)
Experiment with methods and parameters across random seeds; validate . 2nd derivative variation
cluster stability using Silhouette score and Davies-Bouldin index. - BURSTS OF ACTIVITY
 Number of local peaks
(QQ CLUSTER INTERPRETATION « Inter-peak distance
Examine whether clusters capture meaningfully distinct patterns of page » Peak location
attention and editorial dynamics. « Peak magnitude variation
h* OPERATIONALIZING EMERGENCE $ CROSS-SIGNAL e Edit-view lag

Derive a data-driven, empirical definition of emergence from cluster

structures and temporal thresholds.
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=== SEMANTIC DIMENSION
Extend the framework with diachronic embeddings to track how article Deutsche a g o
semantics evolve alongside temporal dynamics. DFG Forschungsgemeinschaft
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