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Abstract

The global fund management industry, valued at over $103 trillion in assets under
management, operates on infrastructure fundamentally unchanged since the Investment
Company Act of 1940. This paper introduces the Fund Management Layer (FML), a novel
architectural primitive that reconceptualises fund operations as modular, composable
infrastructure rather than monolithic entities. Through systematic abstraction of fund
management functions into standardised modules—creation, compliance, allocation,
accounting, distribution, governance, and liquidity—FML reduces fund establishment
costs by 99.98% (from >$500,000 to <$100) and setup time by 99% (from 180 days to 5
minutes). This paradigm shift enables previously impossible fund structures including
micro-funds ($10,000 AUM), flash funds (1-hour duration), and globally accessible
investment vehicles with $10 minimums. We present the theoretical framework,
architectural design, and empirical analysis demonstrating how treating fund
management as infrastructure rather than institution can democratise capital allocation
while enhancing regulatory compliance and investor protection.
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1. Introduction

1.1 Historical Context and Problem Definition

The modern fund management industry traces its origins to the Massachusetts Investors
Trust of 1924, establishing a model that has remained fundamentally unchanged for a
century. Despite technological revolutions in peer-to-peer cash and value transfer (Bitcoin,
2008), trading & settlement (DeFi protocols), and information dissemination (global
connectivity infrastructure), the core operational structure of investment funds remains
anchored in pre-digital paradigms.

Current inefficiencies manifest across multiple dimensions:



Structural Barriers:

. Fund formation requires 6-12 months and $500,000-$2,000,000 in initial capital for
larger funds (PwC, 2024)

*  Minimum viable AUM of $25-50 million for operational sustainability (Investment
Company Institute, 2024)

*  Geographic restrictions limiting cross-border investment flows

*  Regulatory compliance consuming 15-25% of operational budgets (Deloitte, 2024)

Operational Inefficiencies:

*  Manual processes for subscription, redemption, and transfer agency

*  T+2 settlement creating capital inefficiency

*  Opaque fee structures averaging 2.5% total expense ratios as Management Fees
*  Limited liquidity with quarterly redemption windows

Access Inequities:

* 99% of global population excluded by minimum investment requirements, and
opacity

*  Sophisticated strategies reserved for accredited investors

*  Geographic barriers preventing emerging market participation

* Information asymmetry between institutional and retail investors

1.2 Theoretical Foundation

We propose a fundamental reconceptualisation: fund management is not a business model
but a layer in the financial technology stack. This perspective shift draws from established
computer science principles:

1. Abstraction Theory (Dijkstra, 1968): Complex systems benefit from hierarchical
abstraction

2. Modular Design (Parnas, 1972): Information hiding and interface standardization

Protocol Layering (Cerf & Kahn, 1974): TCP/IP's success in networking

4. Composability (Mcllroy, 1968): Unix philosophy of simple, connectable
components
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Recent work on modular economic systems (Buterin et al., 2019) and blockchain
infrastructure economics (Catalini & Gans, 2020) suggests the timing is right for
fundamental re-architecture. Furthermore, the trust deficit caused by FTX collapse makes
it imperative upon architects of modern financial systems to think in terms of
institutional-grade robustness and scalability of infrastructure. As artificial intelligence
capabilities expand (Goodfellow et al., 2016), and decisions become instantaneous, there is
an urgent need to redesign infrastructure for algorithmic rather than human operation.



1.3 Research Contributions

This paper makes four primary contributions:

Theoretical Framework: Establishing fund management as an infrastructure layer
Architectural Design: Defining modular primitives and interfaces
Implementation Analysis: Demonstrating feasibility through prototype systems
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Impact Assessment: Quantifying democratisation and efficiency gains

2. The Fund Management Layer: Conceptual Architecture

The greatest advances in science occur not when someone shouts 'Eureka!'
but when someone notices 'That's funny.." Our observation: why does
creating a fund, fundamentally just a set of rules and accounting, require the
same effort as building a factory?

2.1 Layer Abstraction Model

Traditional financial infrastructure evolved through vertical integration, creating silos of
functionality. We propose horizontal stratification:

Traditional Vertical Integration vs Horizontal Layer Architecture:

Figure 1: Traditional vs. Fund Management Layer Architecture
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Figure 2: Fund Management Layer Modules
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This horizontal architecture enables:

*  Specialisation: Each layer optimises its function

* Innovation: Improvements propagate across all applications
* Standardisation: Common interfaces reduce integration costs
*  Competition: Multiple implementations at each layer

2.2 Modular Decomposition

Fund management decomposes into seven atomic modules:

2.2.1 Fund Creation Module

*  Function: Instantiate compliant fund structures

*  Inputs: Jurisdiction, strategy, terms, compliance rules

*  Outputs: Deployed fund with legal wrapper

* Innovation: Parameterised templates replacing bespoke formation

2.2.2 Compliance Module

*  Function: Continuous regulatory adherence
. Components: KYC/AML, accreditation, reporting, audit
* Innovation: Real-time compliance vs. periodic review

2.2.3 Allocation Module

*  Function: Strategy execution and portfolio management
. Capabilities: Rules-based, algorithmic, Al-driven
* Innovation: Composable strategies from primitive operations

2.2.4 Accounting Module

*  Function: NAV calculation, performance attribution
. Features: Real-time valuation, automated reconciliation
* Innovation: Continuous accounting vs. daily snapshots

2.2.5 Distribution Module
*  Function: Fee calculation and profit distribution as carry
*  Types: Management fees, performance fees, expenses
*  Innovation: Programmable waterfalls, instant settlement

2.2.6 Governance Module

*  Function: Decision-making and control
*  Mechanisms: Voting, delegation, emergency actions



* Innovation: Liquid democracy, quadratic voting
2.2.7 Liquidity Module

*  Function: Subscription and redemption
*  Features: Continuous liquidity, fractional shares
* Innovation: AMM integration, secondary markets

2.3 Interface Standardization

Each module exposes standardised interfaces following RESTful principles:

CREATE_FUND(parameters) — fund_address
SUBSCRIBE(fund_address, amount) — shares
REDEEM(fund_address, shares) — amount
GET_NAV(fund_address) — value
VOTE(fund_addpress, proposal, choice) — confirmation

3. Mathematical Formalization

3.1 Fund State Representation

A fund F at time t is represented as:
F(t) = {S(t), P(t), I(t), G(t), C(t)}
Where:

*  S(t) = Share registry

e  P(t) = Portfolio positions
* I(t) = Investor set

*  G(t) = Governance state
*  C(t) = Compliance status

3.2 Module Composition

Modules compose through functional programming principles:

NAV(t) = Accounting(Valuation(Portfolio(t)), Fees(t), Expenses(t))
3.3 Cost Function Analysis

Traditional cost: C_trad = Fixed_setup + (OpEx x AUM x Time)
FML cost: C_fml = Protocol_fee x AUM x Time



Cost reduction ratio: R = C_trad / C_fml = 103 to 10*

4. Implementation Architecture

4.1 Technical Stack

The Fund Management Layer implements across four technical layers:

Smart Contract Layer: Core protocol logic
Oracle Layer: External data integration
Computation Layer: Complex calculations
Interface Layer: Multi-platform access
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4.2 Security Considerations

*  Formal verification of critical paths
*  Multi-signature governance

*  Time-locked operations

*  Economic security through staking

4.3 Scalability Analysis

*  Horizontal scaling through sharding

*  Layer 2 integration for high-frequency operations

*  IPFS for document storage

¢ Computational optimization through zero-knowledge proofs

5. Use Case Analysis

5.1 Micro-Fund Revolution

Traditional Constraint: Minimum $25M AUM for viability
FML Innovation: Profitable funds at $10,000 AUM
Economic analysis shows break-even at:

. Traditional: 25,000,000 x 0.02 = $500,000 annual revenue required
. FML.: 10,000 x 0.001 = $10 annual revenue required

5.2 Flash Funds

Innovation: Event-driven funds with 1-hour to 30-day duration



Applications: IPO participation, arbitrage capture, news trading

Impact: Democratizes time-sensitive opportunities
5.3 Global Access Funds

Traditional: Limited by jurisdiction and currency

FML: 195-country access with automated compliance Impact: $50 trillion addressable
market expansion

5.4 Liquid Private Equity

Traditional: 7-10 year lock-ups, $1M minimums

FML: Daily liquidity, $100 minimums Mechanism: Tokenization with AMM secondary
markets

6. Empirical Analysis

6.1 Cost Reduction Metrics

Metric Traditional FML Reduction
Setup Cost $500,000-2,000,000 $50-100 99 .98%
Setup Time 180-365 days 5 minutes 99.97%
Annual OpEx 2-5% AUM 0.01-0.1% AUM 95-98%
Minimum $100,000+ $10 99.99%

Investment



Figure 3: Cost Reduction Analysis

Traditional Fund Cost Model:

Ctraditional = Fixedgetyp + (OPEXyste X AUM x Time)
Where: Fixedgeryp > $500,000

OpEXyate 2 0.02 (2% annually)

Fund Management Layer Cost Model:

Cpgmp, = Protocolgee X AUM x Time
Where: Protocolgee = 0.0001 (0.01% annually)

Fixedgeryp < $100

Metric Traditional FML Reduction
Setup Cost $500,000+ $100 99.98%
Annual Fee 2-5% 0.01% 99.5%

Time to Launch 180 days 5 minutes 99.97%

Cost Reduction R =1 - (Cgppy, / Cragditional) = 99%

6.2 Accessibility Metrics

*  Geographic Reach: 195 countries vs. 1-5 countries
* Investor Base: 7.8 billion potential vs. 10 million accredited
*  Strategy Access: Unlimited vs. institutional-only

6.3 Efficiency Gains

*  Settlement: Instant vs. T+2
*  Liquidity: 24/7 vs. quarterly windows
*  Transparency: Real-time vs. monthly statements



7. Regulatory Considerations

7.1 Compliance by Design

FML embeds regulatory compliance as a core primitive:

*  Automated KYC/AML at protocol level
*  Jurisdiction-aware rule engines

*  Real-time reporting APIs for regulators
*  Immutable audit trails

7.2 Regulatory Innovation

*  RegNodes: Regulators as network participants
*  Compliance Oracles: Real-time regulatory updates
*  Smart Compliance: Self-enforcing rules

7.3 Global Harmonization

FML creates incentives for regulatory convergence through:

*  Standardized compliance modules
*  Cross-border portability
*  Reduced regulatory arbitrage

8. Economic Implications

8.1 Market Size Expansion

Current fund industry: $103 trillion AUM, 50 million investors
Potential with FML: $500+ trillion AUM, 2 billion investors
8.2 Democratization Effects

*  Wealth Creation: Access to institutional strategies
*  Geographic Inclusion: Emerging market participation
* Innovation Acceleration: Lower barriers for new strategies

8.3 Systemic Benefits

*  Capital Efficiency: Reduced idle cash
*  Market Depth: More participants and strategies
*  Price Discovery: Enhanced through broader participation



9. Future Research Directions

9.1 Technical Challenges

*  Quantum-resistant cryptography integration
*  Cross-chain interoperability standards
*  Privacy-preserving compliance mechanisms

Integration with emerging Al systems for autonomous fund management, building on
deep learning architectures (Goodfellow et al., 2016) while maintaining regulatory
compliance.

9.2 Economic Research

*  Optimal fee structures for protocol sustainability
*  Network effect quantification
*  Systemic risk analysis

9.3 Regulatory Evolution

* International treaty frameworks
*  Automated compliance verification
*  Decentralized dispute resolution

10. Limitations & Open Challenges

Known Limitations

The Fund Management Layer, while transformative, faces several inherent constraints:

1. Oracle Dependence Real-world asset pricing requires trusted data feeds. While
blockchain ensures internal consistency, external data remains a potential failure point.

2. Regulatory Inertia Technical capability may outpace regulatory adaptation by years or
decades in certain jurisdictions.

3. Network Effects Bootstrapping Value generation requires critical mass. Early adopters
face reduced liquidity and limited composability.

4. Cross-Chain Fragmentation True interoperability across all blockchain networks
remains an unsolved problem at scale.

Security Considerations

Potential Attack Vectors:



*  Governance capture through token concentration
*  Oracle manipulation for NAV miscalculation

*  Smart contract upgrade risks

¢ Cross-chain bridge vulnerabilities

Mitigation Strategies:

e  Time-locked governance with quadratic voting

*  Multiple oracle aggregation with outlier detection
*  Immutable core with limited upgrade paths

*  Native asset focus with wrapped token limits

What FML Cannot Solve

Intellectual honesty requires acknowledging that FML cannot:

*  Eliminate investment risk or guarantee returns

*  Replace human judgment in strategy formation

*  Overcome fundamental blockchain scalability limits
*  Force regulatory acceptance or adoption

These limitations are not failures but boundaries that define the problem space.

11. Conclusion

The Fund Management Layer represents a paradigm shift from viewing funds as
institutions to treating fund management as infrastructure. By decomposing monolithic
fund structures into modular, composable primitives, FML reduces costs by orders of
magnitude while dramatically expanding access.

This transformation parallels the internet's impact on information: what once required
institutional intermediaries becomes accessible to individuals. The implications extend
beyond cost reduction to fundamental democratization of capital allocation.

As financial markets evolve toward programmable, composable systems, the Fund
Management Layer provides the critical abstraction enabling this transition. The future of
fund management lies not in marginal improvements to existing structures but in
fundamental architectural innovation.

The infrastructure for democratic finance exists. The time for implementation has arrived.

While various implementations of FML are possible, the authors are developing reference
architecture to ensure faithful adherence to these principles.
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