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ABSTRACT

This study employs a four-dimensional analytical framework (trigger factors, propagation pathways, threshold identification,
intervention timing) to dissect public opinion crises on short-video platforms. Core findings reveal: A composite crisis value =
platform coefficient x (emotional intensity x diffusion velocity x node density) serves as the key diagnostic model, where the
semantic weight of anger accounts for 0.85, and the platform coefficients for Douyin, Kuaishou, and TikTok are 1.0, 0.9, and 1.2
respectively. Intervention effectiveness exhibits a three-phase decay pattern: during the Golden Window (0-30 minutes) , the
success rate of intervention reaches 92.7%; in the Critical Window (30-120 minutes), a 10-minute delay increases intervention
costs by 36.8%; during the Decay Period (>120 minutes), the rate of secondary crisis generation reaches 83%. A monitoring
system based on a Federated Learning architecture enables real-time data processing at a rate of 8.6 seconds per 10,000 entries.
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1 Introduction

The exponential growth of short-video users exceeding 1.012 billion has triggered a communication revolution
characterized by three critical contradictions: Algorithmic recommendation has boosted the initial information reach
efficiency to 6.3 times that of traditional platforms (e.g., the 2024 cosmetic ingredient controversy generated 197,000
derivative pieces of content within 2.4 hours); audiovisual stimuli have elevated the emotional contagion coefficient to a
high of 3.28 (a 129% surge over the baseline value for text/image content); concurrently, the hotspot lifecycle has
compressed to 18.3 hours, with 83% of crises erupting within the first 3-hour window. This accelerated propagation
dynamic was evident in the "scenic spot overcharging" incident, where delayed intervention caused government public
relations costs to surge by 27 million RMB, exposing the dual deficiencies of current governance mechanisms in
identifying critical thresholds and enabling rapid response.

2 Reconstructing the theoretical model path

The classic SIR (Susceptible-Infectious-Recovered) model requires adaptation across three dimensions for short-video
platforms: Transmission Mechanism: Algorithmic capture latency compressed to 1.2 seconds elevates the basic
reproduction number R, to 6.7 (compared to 1.8-2.5 in traditional social media); Infection Parameters: Fragmented
content achieves a 5.2-fold premium in secondary forwarding rates, and user dwell times averaging 34 seconds trigger
rapid decision chains; Immunity Development: Crucially, triggering user fatigue thresholds for homogeneous content
requires 8.7 £ 2.1 exposures, representing a delay of 3.2 exposures compared to platforms like Weibo. Platform ecosystem
variations reveal a gradient in propagation acceleration: Douyin (288%), TikTok (352%), Kuaishou (173%).

3 Theidentification system of dynamic thresholds

Crisis monitoring necessitates establishing a four-tier response standard based on the composite crisis value: Level 1 (<
0.35) : Corresponds to regional routine communication, manageable via system auto-monitoring; Level 2/Yellow (0.36-
0.65) : Indicates entry onto local trending lists, requiring demotion by 50% and publisher alerts within 2 hours; Level 3/
Orange (0.66-0.89): Signifies ranking in the top 10 trending lists across major platforms, demanding immediate combined
measures including 80% demotion for similar content and pinning fact-checking information; Level 4/Red (>0.90): Signals
the formation of secondary crises involving official media intervention (political content exhibits significantly higher
sensitivity, triggering intervention at 0.38, 15.6% lower than entertainment content at 0.45). In the core computational
model, emotional intensity is derived via NLP semantic analysis, and diffusion velocity is measured by new user reach per
minute.
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4 The decay effect of the time window

Intervention efficacy exhibits a three-phase decay curve over time: During the Golden Window (0-30 minutes) ,
automatic demotion can control 92.7% of potential crises, while non-intervention leads to a 19% increase in diffusion
radius per minute; Upon entering the Critical Window (30-120 minutes), the formation of complex propagation networks
through fission-like sharing causes intervention effectiveness to plummet sharply — ByteDance Security Center's 2023
empirical data shows each 10-minute delay increases brand recovery costs by 36.8%; Beyond 120 minutes (Decay Period),
the secondary topic generation rate hits 83%, exemplified by a new energy vehicle rights defense incident where delayed
intervention directly caused a 214% increase in recall costs. This necessitates platforms establishing a three-tier response
flow: automatic triggering upon crisis value >0.4 — 15-minute closed-loop response by security teams — cross-
departmental expert collaborative handling.

5 Implementation framework of the governance system

Comprehensive governance requires constructing an integrated four-layer architecture: Monitoring Layer: Deploy an
Al Sentiment Radar system for real-time tracking of a thousand core KOL accounts, focusing on detecting sentiment shifts
in high-risk scenarios like comment sections; Early Warning Layer: Establish a cross-platform data pool using Federated
Learning technology to enable minute-by-minute updates of crisis values; Response Layer: Implement a strategy
combining human-Al collaboration for Yellow-level events and expert direct access channels for Orange-level and above
crises; Coordination Layer: Forge joint response mechanisms with major platforms (e.g., Douyin/Kuaishou) to achieve real-
time propagation path blocking and coordinated release of official statements. Resource optimization hinges on
guaranteeing the 15-minute human response loop and requiring cyberspace administration departments to establish a 5-
minute emergency initiation mechanism.

6 Research limitations and future directions

The current model faces key limitations: Data Barriers: Information silos between commercial platforms (e.g., Douyin-
Kuaishou) cause an average 13-minute delay in cross-platform monitoring; Algorithm Opaque Quantification: The black-
box nature of algorithms makes it difficult to precisely quantify the 217% boost in propagation acceleration caused by
collaborative filtering. Future research should prioritize: building an industry crisis case library led by cyberspace
administration, developing a cross-platform monitoring system based on differential privacy, and establishing stratified
content threshold standards (e.g., an 18.4% difference between political and entertainment content thresholds). The
recognition speed under a Federated Learning architecture can be enhanced to 8.6 seconds per 10,000 data entries,
providing technological support for refining dynamic threshold models.
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