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Abstract:

This paper introduces a novel framework for competition authorities to detect algorithmic
coordination through social media voting pattern analysis, treating coordination allegations as
implicit survey questions. Using community validation mechanisms via upvoting behavior, the
pilot study demonstrates that coordination allegations achieve 85.2% validation rates among 169
engaged users (p < 0.001), significantly exceeding random engagement patterns. The framework
combines survey research methodology with automated screening capabilities, enabling systematic
measurement of consumer consensus about coordination concerns through revealed preference
mechanisms. Competition authorities can immediately deploy this cost-effective early warning
system (estimated EUR 1,000-5,000 vs. EUR 500,000+ for traditional investigations) for proactive
digital market enforcement, transforming social media platforms into continuous regulatory
surveillance tools.
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1. INTRODUCTION

Competition authorities face unprecedented challenges in monitoring algorithmic
coordination across digital markets. While economic theory demonstrates that
Al pricing algorithms can learn to coordinate without explicit communication
(Calvano et al., 2020), regulators lack practical tools to detect such coordination
efficiently. The European Commission’s Digital Markets Act requires active
monitoring of platform pricing behavior, yet traditional approaches struggle to
identify coordination before market harm accumulates.

When ride-hailing apps like Uber and Lyft surge prices simultaneously during
peak demand, consumers suspect coordination but lack effective channels to report
these concerns. This paper develops a systematic framework that transforms social
media platforms into regulatory intelligence systems through innovative survey
research methodology. The approach exploits a critical insight: coordination
allegations on social media function as implicit survey questions, with upvoting
behavior revealing community consensus about coordination experiences through
revealed preference mechanisms.

The contribution addresses three fundamental challenges in digital market
regulation. First, consumers experiencing coordination issues lack effective channels
to report concerns to regulators, as traditional complaint mechanisms are controlled
by platforms themselves. Second, competition authorities must prioritize limited
investigation resources across hundreds of potential digital market violations without
systematic consumer intelligence. Third, existing detection methods rely on post-harm
statistical analysis rather than real-time consumer signals that could enable proactive
enforcement.
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The framework provides both immediate detection capabilities and a continuous monitoring infrastructure through
voting pattern analysis. By treating social media engagement as survey research rather than passive content monitoring,
the methodology enables competition authorities to move from episodic investigation toward continuous market
surveillance with statistical confidence measures. The approach is immediately deployable by competition authorities
seeking early warning capabilities for algorithmic coordination detection across expanding digital platform economies.

2. LITERATURE REVIEW
2.1. ALGORITHMIC COORDINATION THEORY

Recent theoretical advances demonstrate that AI pricing agents can achieve coordinated outcomes through
reinforcement learning without explicit communication. Calvano et al. (2020) show that Q-learning algorithms in Bertrand
competition naturally converge to collusive equilibria, earning higher profits than competitive outcomes. Assad et al.
(2021) extend this analysis to asymmetric market conditions, demonstrating the emergence of robust coordination in
various competitive environments and market structures.

However, empirical detection of algorithmic coordination remains limited in practical regulatory contexts.

Traditional collusion detection methods price correlation analysis, market structure tests, and communication
evidence, prove insufficient for Al-driven coordination (Harrington, 2018). Algorithmic agents can coordinate through
pricing patterns without the explicit communications that typically evidence cartels, creating enforcement gaps that
regulators struggle to address using conventional competition law frameworks.

2.2. CONSUMER EVIDENCE IN COMPETITION ANALYSIS

Competition authorities increasingly recognize consumer evidence as valuable for market analysis, yet systematic
frameworks for leveraging such evidence remain underdeveloped in the algorithmic coordination context. The European
Commission’s Digital Markets Act emphasizes consumer-centric enforcement approaches, while recent cases incorporate
consumer complaint data alongside a traditional economic analysis to build comprehensive pictures of market
dysfunction.

Social media platforms provide unprecedented access to consumer market experiences, yet competition economics
has not systematically exploited this data source for coordination detection purposes. Studies in finance demonstrate
that social media discussions can reveal market manipulation and coordination patterns (Cookson et al., 2023),
suggesting similar potential for competition enforcement applications.

2.3. INFORMATION ASYMMETRIES IN COMPETITION ENFORCEMENT

Current literature fails to address a fundamental information gap: competition authorities lack systematic access to
consumer coordination concerns in digital markets. Traditional complaint mechanisms suffer from procedural barriers
and platform control, while academic studies focus on statistical detection rather than consumer experience analysis.
This research addresses this gap by developing frameworks that convert consumer social media activity into actionable
regulatory intelligence through survey research methodology.

3. METHODOLOGY

3.1. SURVEY RESEARCH FRAMEWORK THROUGH SOCIAL MEDIA VOTING PATTERNS

The Social Media Intelligence Framework leverages a methodological innovation: treating coordination allegations
as implicit survey questions posed to social media communities. When users post coordination allegations such as
“Uber is purposefully artificially surging prices,” they essentially ask: “Do you agree this represents algorithmic coor-
dination?” The community responds through revealed preference mechanisms via upvoting (agreement), downvoting
(disagreement), or abstaining (neutral/irrelevant).
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This approach transforms social media platforms from passive content repositories into active survey research
environments, enabling systematic measurement of consumer consensus about coordination concerns. Unlike traditional
approaches that analyze post frequency or content sentiment, our framework captures community validation patterns
through voting behavior analysis, providing statistical confidence measures impossible to obtain from content analysis
alone.

The framework provides cost-effective regulatory intelligence (EUR 1,000-5,000 annually per market vs. EUR
500,000-2,000,000 for traditional investigations) while enabling real-time monitoring capabilities for proactive
enforcement under the EU Digital Markets Act. The methodology integrates survey research principles with automated
screening capabilities and robust statistical analysis to prioritize high-signal cases for regulatory investigation.

3.2. TWO-STAGE REGULATORY PROCESS

The framework operates through two stages designed for immediate regulatory deployment:

« Stage 1: Social Media Screening (EUR 1,000-5,000 per market annually): Python-based tools collect voting pattern
data from platforms, monitoring coordination-related language while capturing upvote ratios that reveal
community consensus. Posts are prioritized using both engagement intensity and validation strength metrics,
achieving systematic detection of coordination allegations through survey research methodology.

« Stage 2: Traditional Investigation (EUR 500,000-2,000,000 per case): High-signal cases identified through voting
pattern analysis trigger formal investigations, using platform data for economic analysis while integrating social
media evidence with traditional enforcement tools.

3.3. THREE-OPTION REVEALED PREFERENCE MECHANISM

Social media engagement functions as a natural experiment where consumers reveal preferences about coordination
experiences through a three-option choice mechanism:

1. Upvote: Validates coordination allegations (“I've experienced this coordination pattern”)

2. Downvote: Rejects coordination claims (“This doesn’t match my market experience”)

3. No engagement: Indicates neutrality, irrelevance, or lack of relevant experience

This framework enables statistical analysis of community consensus through established survey research methodolo-
gies, providing confidence measures and significance testing capabilities that distinguish genuine coordination concerns
from random social media engagement patterns.

Key Voting Pattern Metrics:

« Upvote Ratio: Percentage of engaged users agreeing with coordination allegations

« Community Consensus: Statistical significance of validation rates vs. random engagement

« Response Distribution: Quantified agreement/disagreement patterns among engaged users

3.4. DATA COLLECTION PROTOCOL AND APl RESPONSE STRUCTURE

Using Python 3.13 with Reddit’s public API, comprehensive voting pattern metadata was collected that enables
survey-style analysis rather than simple content monitoring. The protocol captures upvote ratios, engagement intensity,
and temporal patterns essential for statistical validation of community responses.

Coordination Keyword Development: Coordination-specific terminology was inductively derived from language
patterns observed within the dataset itself. The primary coordination allegation, "Uber is purposefully artificially surging
prices," provided core terms (‘artificial’, ‘purposefully’), supplemented with related coordination indicators ('coordination’,
'manipulation’, 'rigged’) based on common usage in consumer complaints about algorithmic pricing practices.

Collection Specifications:

o« Target URLs: Direct Reddit post URLs from ride-hailing discussions

o API Access: Reddit JSON endpoints (. .json suffix) for comprehensive metadata

« Coordination Keywords: ‘artificial’, ‘purposefully’, ‘coordination’, ‘manipulation’, ‘rigged’
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Rate Limiting: 1-second intervals between requests for ethical platform compliance

Sample Size: 9 posts analyzed with automated categorization

Python-Based Data Collection Protocol:
def extract_post_data(self, url):

"""Extract data from Reddit post via API"""
api_url = url.rstrip('/"') + '.json'

response = requests.get(api_url, headers=self.headers)

data = response.json()

post_data = data[@]['data']['children'][@][ 'data’]

# Extract metadata

title = post_data.get('title’, ''")

score = post_data.get('score', 0)

created_utc = post_data.get('created_utc')
upvote_ratio = post_data.get('upvote_ratio', 0)

# Calculate average velocity metrics

post_date = datetime.fromtimestamp(created_utc)
age_days = (datetime.now() - post_date).days
upvote_velocity = score / max(age_days, 1)

return {'title': title, 'score': score,

Finiz 2025

'upvote_ratio': upvote_ratio, 'velocity': upvote_velocity}

3.5. STATISTICAL ANALYSIS FRAMEWORK

The analysis framework treats voting patterns as survey responses rather than posts as frequency data, enabling
proper statistical inference about community consensus on coordination allegations:

Primary Statistical Analysis:

Ho: p = 0.5 (random upvoting), H;: p > 0.5 (genuine coordination validation)

where p represents the proportion of engaged users validating coordination allegations.

Community Consensus Measurement:

Total_Engaged_Users = Upvotes + Upvote_Ratio

Validation_Rate = (Upvotes + Total_Engaged_Users) x 100%

Statistical Testing Protocol:

One-sample proportion test against random engagement baseline (50/50)

Confidence intervals for community consensus measurement
Effect size calculation using Cohen’s h for proportion comparisons

Significance testing for genuine vs. random validation patterns

Table 1. Priority Tier Classification for Regulatory Response

Priority Tier Screening Criteria Posts Identified Percentage Action Required
. . >100 users, . ..
Tier 1 (Immediate) 585% validation 1 11.10% Formal investigation
50-100 s .
Tier 2 (Monitor) 60-85% Valllisjei:ion 0 0% Enhanced surveillance
<50 <60%
Tier 3 (Baseline) users or ’ 8 88.90% Routine monitoring

validation

Source: Framework classification algorithm with statistical validation thresholds
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3.6. AUTOMATED SCREENING IMPLEMENTATION DETAILS

The “automated screening capabilities” referenced throughout this framework refer to systematic data collection
and processing protocols rather than advanced natural language processing techniques. This clarification addresses the
technical implementation behind the framework’s regulatory intelligence capabilities.

Automated Data Collection Components:

API Integration: Python-based systematic extraction from Reddit’s public API endpoints (.json format)
Metadata Capture: Automated collection of upvote ratios, engagement intensity, temporal patterns, and community
response metrics

Statistical Processing: Automated calculation of community validation rates, priority scores, and significance
testing protocols

Language Analysis Components:

Coordination Detection: Human identification of coordination-specific language during systematic data review
Keyword Application: Manual application of predefined coordination indicators (‘artificial’, ‘purposefully’,
‘coordination’, ‘manipulation’, ‘rigged’)

Content Classification: Researcher-led categorization distinguishing coordination allegations from general pricing
complaints

Quality Control: Manual verification ensuring accurate post-classification and context understanding

Systematic Processing Protocol:

# Automated data extraction
def process_coordination_posts(post_urls):

for url in post_urls:
# Automated: API data collection
post_data = extract_voting_patterns(url)
engagement_metrics = calculate_community_validation(post_data)

# Manual: Coordination language 1identification
coordination_status = human_classify_ coordination_language(post_data['title'])

# Automated: Priority scoring
regulatory priority = calculate_priority score(engagement_metrics, coordination_status)

return regulatory_intelligence_report

Regulatory Implementation Advantages: The framework’s reliance on transparent, systematic methods rather than
complex algorithmic processing offers significant advantages for competition authority deployment:

Transparency: Regulators can audit and understand all classification decisions
Reproducibility: Any competition authority can implement identical protocols
Legal Defensibility: Simple, systematic methods withstand regulatory scrutiny

Cost-Effectiveness: No requirement for specialized NLP infrastructure or expertise

Technical Architecture Summary: The framework combines Python-based automation for data collection and
statistical analysis with human expertise for language interpretation and coordination recognition. This hybrid
approach optimizes both accuracy and regulatory implementability, enabling immediate deployment by competition

authorities while maintaining the precision necessary for enforcement applications.

This systematic approach demonstrates that effective algorithmic coordination detection does not require sophisticated
natural language processing capabilities. Instead, combining automated data collection with systematic human analysis

and community validation provides a robust, transparent foundation for regulatory intelligence systems in digital
market enforcement.
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4. RESULTS AND DISCUSSION
4.1. DATASET OVERVIEW AND SURVEY RESPONSE ANALYSIS

The pilot study analyzed 9 Reddit posts from ride-hailing discussions, generating 1,209 total upvotes with significant
variation in community response patterns. The dataset provides sufficient diversity to validate the survey research
methodology, demonstrating clear distinctions between coordination allegations and general pricing complaints
through voting pattern analysis.

Most importantly, the coordination allegation “Uber is purposefully artificially surging prices” generated responses
from 169 engaged users, providing a statistically meaningful sample size for survey analysis rather than treating the post
as a single data point. This methodological approach enables proper statistical inference about community consensus
on coordination concerns.

4.2. PRIMARY FINDING: STATISTICAL VALIDATION OF COMMUNITY CONSENSUS

The coordination allegation post achieved remarkable community validation:

144 upvotes (85.2% validation) versus 25 downvotes (14.8% rejection) among 169 total engaged users.

Using the framework equations:

Total_Engaged_Users = 144 + 0.85 = 169 users

Validation_Rate = (144 + 169) x 100% = 85.2%

Statistical Significance Testing:

Testing whether community validation exceeds random engagement patterns:
z=(0.852 - 0.5) = V(0.25 + 169) = 12.89

Survey Research Results:

Sample size: n = 169 users responding to the coordination allegation
Observed validation rate: 85.2% community agreement

Statistical significance: Z = 12.89 (p < 0.001, highly significant)

95% Confidence Interval: [81.1%, 89.3%] for true community consensus

Effect size: Cohen’s h = 1.98 (a very large effect for proportion comparison)

This represents strong statistical evidence that coordination allegations generate genuine community recognition
rather than random social media engagement, validating the survey research methodology for regulatory intelligence
applications.

4.3. CONSUMER HARM DOCUMENTATION AND VALIDATION PATTERNS

The framework successfully identified and quantified consumer harm through community validation of specific
price evidence. Posts documenting surge pricing experiences generated significant community engagement, with validation
patterns reflecting consumer frustration about pricing practices.

Table 2. Consumer Harm Evidence with Community Validation

Community Response

Price Point Upvotes Post Context Level
$20 649 Driver cancellation + account threat Very High
$30 40 “Highest surge price seen so far” Moderate
$40 47 “24 min ride. Paid $40 because of the surge.” Moderate

Note: Price points extracted from post titles with community engagement levels
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4.4, REGULATORY INTELLIGENCE AND ENFORCEMENT APPLICATIONS

The framework provides competition authorities with enhanced screening capabilities that combine signal detection
with signal quality assessment through community consensus measurement. This dual validation approach reduces
false-positive rates while ensuring that high-priority cases receive appropriate regulatory attention.

Theoretical Cost-Effectiveness Analysis: Based on typical competition authority investigation costs and framework
implementation requirements:

« Social media screening: Estimated EUR 1,000-5,000 annually per market
o Traditional investigation: Approximately EUR 500,000-2,000,000 per formal case
« Potential efficiency improvement: 99%-+ cost reduction for initial screening

« Early warning advantage: Real-time detection capability vs. months/years for traditional analysis
4.5. COORDINATION VS. COMPLAINT CLASSIFICATION ANALYSIS

The framework's effectiveness relies on its ability to distinguish coordination allegations from general pricing
complaints through community validation patterns. This analysis demonstrates the framework's classification capability
using concrete examples from the dataset.

Coordination Allegation Example

« Post Title: "Uber is purposefully artificially surging prices."

« Community Response: 144 upvotes (85.2% validation rate)

« Total Engaged Users: 169 (calculated: 144 + 0.852)

« Language Characteristics: Contains intentionality markers ("purposefully”) and market manipulation terms
("artificially”)

o Framework Classification: HIGH_PRIORITY_COORDINATION

« Regulatory Priority: Tier 1 (Immediate investigation warranted)

General Complaint Example

o Post Title: "24 min ride. Paid $40 because of surge pricing."

o Community Response: 47 upvotes

+ Language Characteristics: Factual price reporting with consumer harm documentation
o Framework Classification: GENERAL_COMPLAINT

« Regulatory Priority: Tier 3 (Routine monitoring)

Key Classification Factors

Engagement Volume: Coordination allegations generate 144 upvotes compared to 47 upvotes for general
complaints, representing a 3.06x engagement differential. This pattern suggests broader community recognition when
consumers encounter perceived coordination behavior.

Language Specificity: Coordination allegations use intentional language indicating deliberate market manipulation

" "artificially"), while general complaints describe factual outcomes without alleging coordination
behavior. This linguistic distinction enables systematic classification of post types.

("purposefully,

Community Recognition Pattern: Coordination allegations generate broader community engagement, suggesting
wider recognition of coordination patterns among consumers. General complaints document individual experiences
without community-wide coordination concerns.

Regulatory Intelligence Value

This classification capability enables competition authorities to prioritize resources eftectively by directing posts
with coordination language and high engagement toward immediate regulatory attention while routing consumer
harm documentation with lower engagement through routine monitoring protocols.

The framework distinguishes allegation types through language analysis while using community engagement levels to
validate coordination concerns. This system captures explicit coordination allegations regardless of individual complaint
volume, with high engagement thresholds indicating community-wide recognition rather than isolated grievances.
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The analysis demonstrates the framework’s practical utility for regulatory deployment, showing clear differentiation
between cases requiring immediate investigation versus routine monitoring. The combination of language analysis and

community engagement creates a screening mechanism for competition authorities seeking early warning capabilities
in digital market surveillance.

5. POLICY IMPLICATIONS AND IMPLEMENTATION

5.1. EU DIGITAL MARKETS ACT ENHANCEMENT

The framework directly supports EU Digital Markets Act enforcement by providing systematic consumer evidence
for Article 6 compliance monitoring. Competition authorities can use community validation thresholds to identify
gatekeepers requiring enhanced scrutiny while incorporating consumer intelligence into formal market investigations.

5.2. IMPLEMENTATION PROTOCOL FOR COMPETITION AUTHORITIES

Practical Deployment Strategy: Competition authorities should implement the framework through systematic
integration of survey research capabilities with existing case management systems:

« Deploy automated monitoring systems capturing voting pattern data across relevant social media platforms
o Train analytical staff on survey research interpretation and statistical significance assessment
o Establish priority classification protocols using community validation thresholds

 Develop cross-platform monitoring capabilities for comprehensive market surveillance

6. LIMITATIONS AND FUTURE RESEARCH
6.1. CURRENT STUDY CONSTRAINTS

The pilot study demonstrates framework effectiveness while acknowledging methodological limitations that future
research should address. The analysis relies on a single coordination allegation for statistical validation, though the
169-user sample provides sufficient power for significance testing and confidence interval estimation.

Sample and Scope Limitations:
«  English-language focus excludes multilingual consumer communities
o Reddit-only analysis requires cross-platform validation for comprehensive coverage

«  Single coordination allegation limits analysis of variation in community validation patterns

6.2. FUTURE RESEARCH DIRECTIONS

Methodological Extensions:

 Large-scale validation across multiple coordination allegations and platforms

« Integration of machine learning for automated coordination language detection
o Cross-linguistic implementation for EU-wide regulatory surveillance

« Historical validation against confirmed coordination cases for accuracy assessment

6.3. SOCIAL MEDIA DATA BIASES AND GENERALIZABILITY CONSIDERATIONS

The framework’s reliance on social media data introduces potential biases that may influence validation patterns
and limit generalizability. This analysis examines key limitations and their regulatory implications.

Demographic Representation Biases: Reddit users skew younger, male, and higher-income compared to the general
population, potentially overrepresenting tech-savvy consumers more likely to recognize algorithmic coordination. The
observed 85.2% validation rate may reflect heightened awareness among technically sophisticated users rather than
broader consumer consensus.
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Platform-Specific Dynamics: Reddit’s upvote/downvote system encourages engagement with controversial content,
potentially amplifying coordination allegations through algorithmic promotion. Subreddit communities (r/uber, r/
rideshare) may exhibit confirmation bias where users predisposed to distrust platforms systematically validate coordi-
nation allegations regardless of empirical validity.

Selection and Survivorship Biases: Only consumers motivated by negative experiences post coordination concerns,
systematically excluding satisfied users whose experiences might contradict coordination allegations. Users engaging
with coordination posts represent a subset already interested in platform criticism, creating a sampling bias toward
validation.

Mitigation Strategies for Regulatory Implementation:

+ Cross-platform validation across multiple social media ecosystems

+ Baseline comparison with random pricing complaints to control for platform-specific patterns
« Integration with traditional consumer surveys for representative validation

« Geographic stratification across different regulatory jurisdictions

Regulatory Value Despite Biases: While demographic biases limit population inference, the framework’s regulatory
value lies in early warning capabilities rather than population representation. Coordination allegations achieving high
community validation warrant investigation regardless of demographic representativeness, as they indicate consumer
concern patterns requiring regulatory attention. The framework serves as screening intelligence that complements
rather than replaces traditional investigation methods.

7. CONCLUSION

This paper develops and empirically validates a comprehensive framework that transforms social media platforms
into continuous regulatory intelligence systems through innovative survey research methodology. The key innovation is
treating coordination allegations as implicit survey questions with measurable community responses, enabling competition
authorities to detect and validate coordination concerns with statistical confidence using reproducible Python-based
analysis tools.

The empirical validation demonstrates framework effectiveness through real Reddit data collection: the coordination
allegation achieved 85.2% community validation among 169 engaged users (p < 0.001, Cohen’s h = 1.98), providing
robust statistical evidence that coordination allegations generate genuine community recognition rather than random
engagement patterns.

The framework addresses urgent challenges facing competition authorities in regulating algorithmic coordination
across expanding digital markets. By providing immediately deployable survey research capabilities with statistical
confidence measures and reproducible analysis tools, it enables authorities to move from episodic investigation toward
continuous market surveillance with enhanced detection accuracy and automated screening capabilities.

Competition authorities should prioritize the implementation of the Python-based voting pattern analysis system
while expanding validation across platforms and markets. The methodology’s integration of survey research principles
with automated screening capabilities and open-source reproducible tools makes it essential for modern competition
enforcement addressing algorithmic coordination challenges in digital platform economies under the EU Digital Markets
Act framework.
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