
Are there patterns in the temporal dynamics of information development 

and user attention characteristic of the emerging phase of a topic? 

What are the patterns in the temporal dynamics of information 

development and user attention that indicate different categories of 

emerging topics? 

Can we define different stages of emergence and a topic's lifecycle from 

the temporal dynamics of information development and user attention?
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Emergent Topics

Emergent topics are novel issues that are increasingly gaining attention in 

public discourse, typically in response to recent or ongoing events or changes.

Examples

PANDEMICS

ARMED CONFLICTS

NATURAL DISASTERS

POLITICAL CRISES

NOVEL TECHNOLOGY

SOCIETAL TRENDS

Motivation

IR systems struggle with emerging topics: knowledge is scarce, evolving, 

and uncertain. 

Users seeking information on emerging topics face data voids, incomplete 

coverage, and rapidly changing content. 

Understanding how topics emerge and develop over time is essential for 

building IR systems that can support users in uncertainty scenarios.

Research Questions

RQ1

RQ2

RQ3

Data Source: Wikipedia

Large-scale, open knowledge base where user attention and 

information development are both observable and measurable.

PAGE VIEWS PAGE EDITS PAGE SIZE

User Attention Information Development

Dataset

JAN 2021

JUN 2022

306 213 

Wikipedia pages created
PAGE VIEWS

PAGE EDITS

PAGE SIZE

3 time series 

for each article

1-year window per article

Analysis Pipeline & Next Steps

PROBLEM

Analysis of raw time series for so 

many articles is too expensive.

SOLUTION

Extract features that would 

summarize the time series.

Time Series Features
Article Category Labels

36% (~110K articles) 

Gold (schema.org)

64% (~195K articles) 

Labeled by Qwen 2.5

PERSON (38%)

PLACE (13%)

INTANGIBLE (12%) EVENT (11%)

ORGANIZATION (9%)

PRODUCT (6%)

CREATIVE WORK (11%)

EXTREMES

• Min, max

TIMING

• Days to min / max views 

• Days to 90% of max size

DISTRIBUTION

• Mean, standard deviation 

• Coefficient of variation

GROWTH & TREND

• Linear trend slope 

• Net growth 

• Final / initial ratio 

• Growth dominance

BURSTS OF ACTIVITY

• Number of local peaks 

• Inter-peak distance 

• Peak location 

• Peak magnitude variation

VOLUME

• Total accumulated

MILESTONES

• Days to 25% of total 

• Days to 50% of total 

• Days to 75% of total 

• Days to 90% of total

SHAPE

• CDF spread 

• CDF skewness

DYNAMICS

• Early / late slope ratio 

• 2nd derivative mean 

(convex / concave / stable) 

• 2nd derivative variation

CROSS-SIGNAL • Edit-view lag

Daily Signal Accumulated Signal

Extract statistical and temporal features motivated by emergence criteria; 

apply correlation pruning and automated tools to narrow the final selection.

FEATURE EXTRACTION & PRUNING

Experiment with methods and parameters across random seeds; validate 

cluster stability using Silhouette score and Davies-Bouldin index.

CLUSTERING & VALIDATION

Examine whether clusters capture meaningfully distinct patterns of page 

attention and editorial dynamics.

CLUSTER INTERPRETATION

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

structures and temporal thresholds.

OPERATIONALIZING EMERGENCE

Extend the framework with diachronic embeddings to track how article 

semantics evolve alongside temporal dynamics.

SEMANTIC DIMENSION
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