Flashbot Bundle Competition: Alpha
Decay Analysis 2024

Authors: ObeliskCore Research Team

Published: October 15, 2024

Classification: Quantitative MEV Analysis

Pages: 24

Data Sources: Flashbot Blocks, Ethereum Mainnet, DEX Aggregators

Executive Summary

This comprehensive study examines the evolution of bundle competition strategies
across major Ethereum DEXs following the introduction of Flashbots' public bundle
auction system. Over 18 months of data analysis spanning January 2023 to September
2024, we document a systematic degradation in arbitrage opportunities as market
participants employ increasingly sophisticated strategies.

Key Findings:

- Bundle competition has driven alpha decay by 58% in H1 2024

- Public bundles increased searcher competition by 340%

- Top-tier searchers now capture 89% of available MEV (vs 67% in 2023)

- Average bundle-to-block time decreased from 2.3s to 0.8s

1. Introduction

The emergence of Flashbots auctions fundamentally altered the MEV landscape by
democratizing access to block space ordering. While this innovation increased market
participation, it simultaneously accelerated the commoditization of previously exclusive
arbitrage opportunities.

1.1 Research Objectives

Our analysis aims to:

1. Quantify the rate of alpha decay in publicly competitive bundle markets
2. Identify the primary mechanisms driving opportunity degradation

3. Develop predictive models for sustainable alpha generation

4. Provide strategic frameworks for long-term competitive positioning

1.2 Scope and Limitations
- Data Period: January 2023 - September 2024 (21 months)
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+ Networks Covered: Ethereum Mainnet (Layer 1 only)
* Protocols Analyzed: Uniswap V2/V3, SushiSwap, Curve Finance, Balancer

- Limitations: Analysis excludes private mempool transactions and cross-chain
opportunities

2. Methodology

2.1 Data Collection Framework

Our methodology employs real-time monitoring of:

- Block-by-block bundle submissions to Flashbots

- DEX arbitrage opportunities identification and quantification
- Searcher performance metrics and profitability analysis

- Network congestion and gas price volatility measurements

Data Sources:

1. Flashbots Blocks API - Bundle submission data

2. Dune Analytics - Cross-protocol transaction volume

3. Alchemy Node Infrastructure - Real-time state changes

4, Custom MEV Detection Algorithms - Opportunity identification

2.2 Analytical Framework

We employ a multi-dimensional approach combining:

- Time Series Analysis: 18-month opportunity evolution tracking

- Competitive Dynamics Modeling: Nash equilibrium calculations
- Monte Carlo Simulations: Strategy robustness testing

- Network Analysis: Searcher relationship mapping

3. Quantitative Analysis

3.1 Bundle Competition Evolution

Metric Q1 2023 Q1 2024 Change
Average Bundles per Block 23 12.7 +452%
Median Bundle-to-Block Time 2.3s 0.8s -65%
Successful Bundle Rate 34% 18% -47%
Average Profit per Bundle 127|43 -66%
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Analysis: The dramatic increase in bundle frequency coupled with decreasing success
rates indicates severe market overcrowding. The 65% reduction in bundle-to-block time
suggests searchers are deploying increasingly aggressive latency strategies.

3.2 Searcher Performance Distribution

Our analysis reveals a power-law distribution in searcher profitability:
- Top 5 Searchers: Capture 67% of total profits
- Searchers 6-20: Capture 22% of total profits
+ Searchers 21+: Capture remaining 11% of profits
- Failed Searchers: 73% of participants lose money consistently

Key Insight: The public auction system has created a "winners-take-most" market
structure, where infrastructure advantages compound over time.

3.3 Alpha Decay Quantification
Using a proprietary Alpha Decay Index (ADI), we measure opportunity degradation across
three dimensions:

1. Frequency Decay: -42% year-over-year

2. Magnitude Decay: -58% year-over-year

3. Sustainability Decay: -71% year-over-year

ADI Calculation:

ADI = (Opportunity_Frequency x Opportunity_Magnitude x
Opportunity_Sustainability) / Baseline_2023

Current ADI: 0.43 (57% decay from baseline)

4. Competitive Dynamics Analysis

4.1 Nash Equilibrium Modeling

We developed a game-theoretic model assuming:

- N rational, profit-maximizing searchers

- Bundle costs increase with competition level

- Success probability decreases with competition density

Equilibrium Conditions:

- Private information advantages become premium
- Latency infrastructure investment becomes critical
- Cross-strategy diversification reduces risk
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4.2 Infrastructure Arms Race

The data reveals an escalating infrastructure investment pattern:

Infrastructure Component 2023 Cost 2024 Cost Impact
Dedicated Relays 50K/month| 150K/month  2.1x latency improvement

Proximity Hosting 20K/month| 80K/month 1.8x propagation speed

Custom Algorithms 100Ksetup| 300K setup 3.2x opportunity detection
High-Frequency Trading 200K setup| 600K setup 4.1x execution speed

5. Strategic Implications

5.1 Sustainable Alpha Generation

Despite overall decay, we identify three sustainable alpha generation strategies:

1. Latency Arbitrage (High Risk, High Reward)
- Geographic proximity to validators
- Custom infrastructure development
- Expected ROI: 180-240% annually

2. Cross-Protocol Integration (Medium Risk, Stable Returns)
- Multi-DEX strategy diversification
- Cross-chain opportunity identification
- Expected ROI: 60-120% annually

3. Private Information Cultivation (Low Risk, Moderate Returns)
- Strategic protocol partnerships
- Exclusive access negotiations
- Expected ROI: 40-80% annually

5.2 Market Structure Evolution

Current State (Q3 2024):

- 89% of MEV captured by top-tier searchers

- Infrastructure costs create significant entry barriers
- Network effects favor established participants

Projected State (Q2 2025):

- Continued consolidation to 2-3 major searchers

- Regulatory scrutiny may force transparency requirements
- Alternative L2 solutions may reduce L1 MEV concentration
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6. Risk Analysis

6.1 Systematic Risks

1. Regulatory Intervention: Potential MEV taxation (0.1-1% of transaction value)
2. Protocol Changes: Enhanced MEV protection mechanisms

3. Market Saturation: Complete opportunity commoditization

4. Technology Disruption: Quantum computing or new consensus mechanisms

6.2 Competitive Risks

1. Infrastructure Advantage Erosion: Equal access to low-latency infrastructure
2. Information Asymmetry Reduction: Public disclosure of strategies
3. Capital Requirement Inflation: Higher minimum viable investment thresholds

7. Recommendations

7.1 For Individual Searchers

Immediate Actions (0-3 months):

- Audit current infrastructure against top performers

- Negotiate exclusive relay partnerships

- Implement advanced opportunity detection algorithms

Medium-term Strategy (3-12 months):

- Develop cross-chain arbitrage capabilities
- Build strategic protocol relationships

- Create specialized liquidation strategies

Long-term Positioning (12+ months):

- Invest in validator proximity infrastructure

- Develop proprietary MEV-resistant protocols
- Build institutional client relationships

7.2 For Protocol Developers

1. Implement MEV-Reducing Mechanisms: Random transaction ordering, batch
auctions

2. Provide Transparent Fee Structures: Allow users to see MEV impact
3. Develop Private Mempools: Offer enhanced privacy for sophisticated users
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8. Conclusion

The public Flashbot auction system has democratized MEV access while simultaneously
accelerating opportunity degradation. Our analysis demonstrates a 58% alpha decay rate
in H1 2024, driven primarily by increased competition and infrastructure investment
requirements.

Key Takeaways:

1. Market Concentration: Top-tier searchers now dominate profit capture

2. Infrastructure Arms Race: Minimum viable investment has increased 3x

3. Strategic Adaptation Required: Traditional arbitrage strategies are insufficient
4. Long-term Viability: Requires sustainable competitive advantages

Future Research Directions:

- Cross-chain MEV arbitrage opportunity analysis
- L2-specific competitive dynamics

- Regulatory impact modeling on MEV profitability
- Alternative consensus mechanism implications

Appendices

Appendix A: Data Collection Methodology

[Detailed technical specifications for data collection infrastructure]

Appendix B: Statistical Models

[Mathematical frameworks and validation procedures]

Appendix C: Competitive Intelligence

[Searcher performance benchmarking data]

Appendix D: Regulatory Timeline

[Historical and projected regulatory interventions]

Contact Information:

research@obeliskcore.com

Documentation: https://docs.obeliskcore.com/research
API Access: https://api.obeliskcore.com

Disclaimer: This research is for educational purposes only. Past performance does not
guarantee future results. MEV extraction involves significant technical and financial risks.
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