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Abstract

This whitepaper presents MOLTNET, a comprehensive framework for Al-native mone-
tary systems built on the Universa blockchain. We develop the theoretical foundations
for machine money, specify the AIMT token architecture, demonstrate a path to prof-
itability from Q2 2026, and articulate mechanisms for human-Al economic symbiosis.
The framework addresses a fundamental challenge of the emerging Al economy: how
autonomous agents can transact value at machine speed while ensuring human par-
ticipation in Al-generated prosperity.
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Chapter 1

Introduction

1.1 The Emergence of Machine Economic Agency

The history of money is fundamentally a history of human coordination. From the
earliest commodity monies to modern central bank digital currencies, every mone-
tary innovation has been designed to solve a human problem: enabling exchange
between parties who lack trust, transcending the limitations of barter, storing value
across time, and providing a unit of account for economic calculation (Menger, 1892;
Kiyotaki & Wright, 1989).

These innovations share a common assumption so fundamental it has rarely been
articulated: that the transacting parties are human beings, operating at human cog-
nitive speeds, possessing human legal identities, and subject to human institutional
constraints. The emergence of autonomous artificial intelligence agents challenges
this assumption in ways that existing monetary theory has not addressed.

An autonomous Al agent, as we define it in this paper, is a software system capable of
pursuing goals through multi-step reasoning, interacting with external systems, and
making decisions without real-time human oversight. The past three years have wit-
nessed rapid advances in such systems. Large language models have demonstrated
emergent capabilities in planning, tool use, and multi-agent coordination (Wei et al.,
2022; Schick et al., 2023). Frameworks such as AutoGPT, LangChain agents, and An-
thropic’s computer-use capabilities have made it possible to deploy agents that can
browse the web, execute code, manage files, and interact with APIs autonomously
(Significant Gravitas, 2023; Chase, 2022; Anthropic, 2024).

These developments are not merely technical curiosities. They represent the emer-
gence of a new category of economic actor—one that can negotiate, transact, and
allocate resources without human intervention. When an Al agent purchases com-
pute resources from a cloud provider, subscribes to a data feed, or sells analytical
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services to another agent, it is engaging in economic activity. The question this pa-
per addresses is: what monetary system should support such activity?

1.2 Problem Statement

Contemporary monetary systems are architecturally incompatible with machine-scale
economic activity. This incompatibility manifests across multiple dimensions:

Identity and Authorization. Fiat currency systems require bank accounts, which
require identity verification under Know Your Customer (KYC) regulations, which re-
quire human identity documents. An Al agent possesses none of these. While an
agent might operate under the legal identity of its deployer, this creates friction, lia-
bility ambiguity, and scalability constraints that undermine autonomous operation.

Transaction Speed and Granularity. Human economic activity operates at charac-
teristic timescales of seconds to days, with typical transaction values from dollars to
millions of dollars. Al agents can make thousands of decisions per second and may
need to execute microtransactions valued at fractions of a cent. Traditional payment
rails—designed for human-speed batch processing—cannot support this transaction
profile.

Settlement Finality. When AI agents transact with each other, they require rapid
settlement finality to maintain operational continuity. An agent that must wait hours
or days for transaction confirmation cannot effectively plan or allocate resources. The
confirmation times of major blockchain networks (10-60 minutes for Bitcoin, 12-15
seconds for Ethereum but with probabilistic finality) represent significant friction for
machine-speed operations.

Monetary Policy Assumptions. Central bank monetary policy assumes human eco-
nomic behavior: consumption smoothing, inflation expectations, labor market dynam-
ics, and asset price channels. None of these mechanisms operate in the same way for
Al agents, which do not consume, do not form expectations in the human sense, do not
supply labor in traditional markets, and may have fundamentally different valuation
frameworks.

Existing Cryptocurrencies. While cryptocurrencies eliminate some identity re-
quirements, they were not designed for machine economic activity. Bitcoin optimizes
for censorship resistance and store of value, with throughput of approximately 7
transactions per second (Croman et al.,, 2016). Ethereum enables programmable
money but maintains assumptions about human transaction authorization and faces
scalability constraints despite Layer 2 solutions. No major cryptocurrency has been
designed with Al agents as primary users.

The problem, stated formally: there exists no monetary system whose design assump-
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tions, technical architecture, and economic properties are optimized for autonomous
Al agents as primary economic actors.

1.3 Research Questions

This paper addresses three interconnected research questions:

RQ1: Theoretical Framework. What monetary theory applies to an economy where
the primary transacting parties are autonomous Al agents rather than humans?

Classical monetary theory—from Fisher’s quantity equation to modern monetary
economics—assumes human agents with bounded rationality, psychological biases,
and institutional constraints. How must monetary theory be modified when agents
are algorithmic, can adjust transaction velocity instantaneously, and operate without
the cognitive and institutional frictions that characterize human economic behavior?

RQ2: Token Design. What are the optimal design parameters for a digital currency
intended primarily for Al-to-Al transactions?

The design space for digital currencies includes choices about supply schedule, distri-
bution mechanism, fee structure, governance, and technical implementation. What
design choices best serve the needs of Al economic actors while maintaining sufficient
value stability for practical use?

RQ3: Human Integration. How can human economic actors participate in and
benefit from an Al-native monetary system?

If Al agents become significant economic actors, what mechanisms ensure that hu-
mans benefit from this transition rather than being excluded from it? How do we
design a system that creates symbiotic value rather than zero-sum competition be-
tween human and machine economic activity?

1.4 Thesis and Hypotheses

Central Thesis: The transition to widespread AI economic agency requires a
purpose-built monetary system optimized for machine-scale transactions, and such
a system can be designed to benefit both Al agents and human stakeholders through
carefully structured incentive mechanisms.

We advance four testable hypotheses:

H1 (Velocity Hypothesis): In an Al-native monetary system, transaction velocity
will exhibit higher variance and faster adjustment than in human economies, neces-
sitating monetary designs robust to rapid velocity changes.
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Rationale: Al agents can instantaneously adjust transaction frequency based on mar-
ket conditions, unlike humans whose transaction behavior is constrained by cognitive
processing time, institutional settlement cycles, and behavioral inertia.

H2 (Network Value Hypothesis): The value of an Al-native currency will scale
superlinearly with the number of active agents, following dynamics consistent with
Metcalfe’s Law, because each additional agent creates transaction opportunities with
all existing agents.

Rationale: Unlike human monetary networks where transaction opportunities are
constrained by geography, language, and social connection, Al agents can transact
with any other agent on the network, making network effects more pronounced.

H3 (Fixed Supply Hypothesis): A fixed-supply monetary design is preferable to
deflationary burn mechanisms or inflationary emission schedules for Al economies,
because Al agents can optimize around predictable parameters more effectively than
around stochastic monetary policy.

Rationale: Al agents are optimization systems. Predictable monetary parameters
reduce uncertainty in economic planning and eliminate the need to model complex
monetary policy rules.

H4 (Symbiosis Hypothesis): Properly designed token distribution and governance
mechanisms can create positive-sum outcomes where humans benefit from Al eco-
nomic activity through ownership rather than competing with Al agents through la-
bor.

Rationale: If humans hold ownership stakes in AI economic output (through tokens)
rather than competing with Al as workers, technological unemployment concerns are
mitigated and humans become beneficiaries of Al productivity gains.

1.5 Contributions

This paper makes the following contributions to the literature and to practice:
Theoretical Contributions:

1. A Modified Monetary Framework for AI Economies. We extend the classical
quantity theory of money to incorporate network effects and algorithmic velocity
dynamics, proposing the equation M x V(t) = P X Q(t) X f(N), where f(N) captures
superlinear network value scaling. We derive conditions under which this system
achieves stable equilibrium.

2. A Formal Model of Al Agent Economic Behavior. We specify a model of Al agents
as economic actors, characterizing their objective functions, constraints, and

10
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emergent behaviors in monetary contexts. This model provides a foundation for
analyzing Al economic systems.

3. Incentive Compatibility Analysis for AI-Native Tokens. We apply mechanism de-
sign theory to analyze the incentive properties of various token designs, identi-
fying conditions under which rational Al agents will participate in and support
the monetary system.

Practical Contributions:

4. AIMT Token Specification. We present a complete specification for AIMT (Al
Monetization Token), including supply parameters, distribution schedule, gover-
nance framework, and technical implementation. This specification is intended
as both a practical proposal and a reference design for Al-native currencies.

5. Implementation Architecture. We describe a technical architecture for deploy-
ing AIMT on the Moltnet protocol layer, with detailed analysis of throughput
requirements, security considerations, and cross-chain interoperability.

6. Economic Projections. We develop an agent-based simulation model to project
adoption scenarios, price dynamics, and network growth under various assump-
tions, providing quantitative guidance for stakeholders.

Conceptual Contributions:

7. Human-AI Economic Symbiosis Framework. We articulate a model for how hu-
mans can transition from labor-based income to ownership-based income in an
Al-dominated economy, with specific mechanisms for achieving this transition.

1.6 Paper Organization

The remainder of this paper is organized as follows:

Chapter 2 surveys the theoretical foundations underlying our work, including clas-
sical monetary theory, cryptocurrency economics, token mechanism design, network
effects literature, and recent work on Al agent architectures. We identify the specific
gap in existing literature that motivates our research.

Chapter 3 presents our theoretical framework for machine money, beginning with
formal definitions and axioms, developing the modified quantity equation, and prov-
ing key propositions about system behavior and stability.

Chapter 4 specifies the AIMT token design, analyzing each design choice through
the lens of mechanism design and game theory, and characterizing the incentive prop-
erties of the resulting system.

11
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Chapter 5 describes the technical implementation, including the Moltnet protocol
layer, smart contract architecture, and security model.

Chapter 6 presents our economic modeling methodology and simulation results, in-
cluding baseline projections and sensitivity analysis.

Chapter 7 addresses the integration of human economic actors into the Al-native
monetary system, including governance mechanisms and income distribution models.

Chapter 8 discusses implications, limitations, and ethical considerations.
Chapter 9 concludes and identifies directions for future research.

Appendices provide formal proofs, smart contract code, simulation parameters, and
detailed governance specifications.

12



Chapter 2

Theoretical Foundations and
Literature Review

This chapter surveys the intellectual foundations upon which our framework rests.
We synthesize insights from six distinct but interconnected bodies of literature: clas-
sical monetary theory, cryptocurrency economics, token mechanism design, network
and platform economics, Al agent architectures, and emerging work on machine eco-
nomic behavior. We conclude by identifying the specific research gap that motivates
the present work.

2.1 Classical Monetary Theory

2.1.1 The Functions and Nature of Money

The theoretical study of money begins with the question of what money is and what
functions it serves. The canonical taxonomy, traceable to Jevons (1875) and refined by
subsequent scholars, identifies three primary functions: medium of exchange, unit of
account, and store of value. Menger (1892) provided the foundational evolutionary
account of how money emerges spontaneously from barter economies as the most
saleable commodity—the good that can be most easily exchanged for other goods—
becomes generally accepted as a medium of exchange.

This evolutionary account carries an implicit assumption: that the agents seeking to
overcome the “double coincidence of wants” problem are humans engaged in physical
barter. The friction that money resolves—the difficulty of finding a trading partner
who both has what you want and wants what you have—is a friction of human search,
human cognition, and human social networks. In a network of Al agents with perfect
information about other agents’ inventories and preferences, does the same friction
exist? We return to this question in Chapter 3.
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Keynes (1936) emphasized money’s role as a store of value and introduced the con-
cept of liquidity preference—the desire to hold wealth in liquid form rather than illig-
uid assets. Keynesian analysis assumes that liquidity preference arises from uncer-
tainty about the future and the precautionary motive to hold money for unforeseen
needs. Al agents, operating with different risk preferences and planning horizons
than humans, may exhibit fundamentally different liquidity preference dynamics.

2.1.2 The Quantity Theory of Money

The quantity theory of money, formalized by Fisher (1911) in the equation of ex-
change:

MV = PT

where M is the money supply, V is the velocity of circulation, P is the price level, and T
is the volume of transactions, provides the foundational framework for understanding
the relationship between monetary aggregates and economic activity.

The Cambridge cash-balance approach (Pigou, 1917; Marshall, 1923) reformulated
this relationship in terms of money demand:

M = EkEPY

where k represents the fraction of nominal income that agents wish to hold as money
balances, and Y is real output. This formulation emphasizes the portfolio choice as-
pect of money holding—agents choose how much wealth to hold in monetary versus
non-monetary form based on the opportunity cost of holding money and the transac-
tion services money provides.

Friedman’s (1956) restatement of the quantity theory treated money demand as a sta-
ble function of permanent income, interest rates, and expected inflation, arguing that
velocity, while not constant, was predictable. The monetarist research program that
followed (Friedman & Schwartz, 1963) demonstrated strong empirical relationships
between money supply growth and inflation over long horizons.

For our purposes, the critical insight from this literature is that velocity—the rate
at which money circulates through the economy—is a key determinant of the price
level for any given money supply. In human economies, velocity is relatively stable
because it is constrained by institutional factors (payment system settlement times,
payroll cycles, billing periods) and behavioral factors (consumption habits, payment
timing preferences). Al agents face neither constraint. As we argue in Chapter 3,
this has profound implications for monetary design.
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2.1.3 Modern Monetary Economics

The New Keynesian synthesis (Woodford, 2003; Gali, 2008) integrates monetary the-
ory with dynamic stochastic general equilibrium (DSGE) modeling, emphasizing the
role of nominal rigidities, rational expectations, and central bank policy rules. The
canonical New Keynesian model features a Taylor rule for monetary policy, a Phillips
curve relating inflation to output gaps, and an IS curve relating output to real interest
rates.

This framework assumes human economic agents who form expectations, respond to
incentives, and face cognitive and institutional constraints. The model’s predictions
depend critically on assumptions about how agents form expectations about future
monetary policy, inflation, and output. AI agents—which can be programmed with
arbitrary expectation formation rules and can adjust their behavior instantaneously
in response to new information—may not conform to the behavioral assumptions un-
derlying these models.

Recent work on central bank digital currencies (CBDCs) has begun to explore how
programmable money might change monetary transmission mechanisms (Bindseil,
2020; Auer et al., 2020). However, this literature maintains the assumption that
the transacting parties are humans (or human-controlled institutions). The monetary
economics of machine-to-machine transactions remains unexplored.

2.2 The Cryptocurrency Paradigm

2.2.1 Bitcoin and Algorithmic Monetary Policy

Nakamoto (2008) introduced Bitcoin as “a purely peer-to-peer version of electronic
cash” that would allow “online payments to be sent directly from one party to an-
other without going through a financial institution.” The innovation was not digital
money per se—digital fiat money had existed for decades in the form of bank account
balances—but rather the elimination of trusted intermediaries through a novel com-
bination of cryptographic techniques and economic incentives.

Bitcoin’s monetary policy is entirely algorithmic: the supply schedule is fixed in the
protocol code, with block rewards halving approximately every four years until the
maximum supply of 21 million coins is reached around the year 2140. This represents
a radical departure from discretionary central bank policy and embodies a particular
monetary philosophy—one that prioritizes predictability and resistance to manipula-
tion over flexibility and responsiveness to economic conditions.

For our purposes, Bitcoin demonstrates two important principles. First, algorithmic
monetary policy is technically feasible and can maintain credibility over extended pe-
riods without institutional backing. Second, the specific design choices in Bitcoin—
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10-minute block times, proof-of-work consensus, throughput limitations—reflect op-
timization for a particular use case (censorship-resistant store of value) that differs
from the requirements of Al-to-Al transactions.

2.2.2 Ethereum and Programmable Money

Buterin (2014) extended the blockchain paradigm to support arbitrary computation
through smart contracts—self-executing programs that run on a decentralized virtual
machine. Ethereum enables programmable money: tokens whose behavior can be
customized through code, including complex conditional transfers, automated market
makers, and decentralized governance mechanisms.

The ERC-20 token standard (Vogelsteller & Buterin, 2015) established a common
interface for fungible tokens on Ethereum, enabling the proliferation of application-
specific cryptocurrencies. This standardization facilitated the initial coin offering
(ICO) boom of 2017-2018 and the subsequent development of decentralized finance
(DeFi) protocols.

Ethereum'’s transition to proof-of-stake consensus (completed in 2022) and the de-
velopment of Layer 2 scaling solutions (Optimism, Arbitrum, zkSync) have improved
throughput and reduced transaction costs, though the network remains constrained
relative to the requirements of machine-scale economic activity. Current Layer 2 solu-
tions achieve throughputs of hundreds to low thousands of transactions per second—
substantial improvements over base layer Ethereum but still potentially insufficient
for networks of millions of Al agents each executing thousands of daily transactions.

2.2.3 Alternative Consensus Mechanisms and High-Throughput
Chains

The blockchain scalability trilemma—the observation that decentralization, security,
and scalability are difficult to achieve simultaneously—has motivated exploration of
alternative consensus mechanisms and architectural approaches.

Delegated proof-of-stake systems (Larimer, 2014) sacrifice some decentralization for
throughput, achieving thousands of transactions per second with a limited validator
set. Directed acyclic graph (DAG) architectures (Popov, 2018; Baird, 2016) aban-
don the linear blockchain structure for parallel transaction processing. Sharding
approaches (Ethereum’s roadmap, Polkadot, Near) partition state across multiple
chains to achieve horizontal scaling.

Universa (Borodich, 2017) introduced a notary-based consensus mechanism opti-
mized for high-volume commercial transactions, achieving throughputs exceeding
20,000 transactions per second with sub-second finality and transaction costs below
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$0.01. This performance profile—high throughput, fast finality, low cost—aligns with
the requirements we identify for Al-native monetary systems in Chapter 5.

2.3 Token Economics and Mechanism Design

2.3.1 The Economics of Tokens

The academic study of token economics (tokenomics) emerged from the observation
that blockchain-based tokens exhibit economic properties distinct from both tradi-
tional securities and simple cryptocurrencies. Catalini and Gans (2018) provided an
early framework, analyzing tokens as a mechanism for funding platforms and coordi-
nating user behavior.

Cong, Li, and Wang (2021) developed a dynamic model of token-based platforms,
analyzing how token price dynamics interact with platform adoption and usage. Their
model identifies conditions under which tokens can successfully bootstrap network
effects—a critical consideration for any new monetary system seeking adoption.

Sockin and Xiong (2023) examined the dual role of tokens as both a medium of ex-
change within a platform and a speculative asset traded on secondary markets. They
show that speculation can either help or hinder platform development depending on
whether speculative demand complements or crowds out transactional demand.

The work of Li and Mann (2020) on initial coin offerings provides insight into how
token distribution mechanisms affect long-term network health. They find that broad
distribution to potential users outperforms concentrated distribution to financial in-
vestors for platforms where network effects are important.

2.3.2 Mechanism Design for Decentralized Systems

Mechanism design—the engineering of economic institutions to achieve desired out-
comes given that participants act in their own interest—provides the theoretical foun-
dation for analyzing token systems. The revelation principle (Myerson, 1981) and the
theory of implementation (Maskin, 1999) offer tools for understanding when and how
decentralized mechanisms can achieve efficient allocations.

Roughgarden (2021) applies mechanism design principles to blockchain systems,
analyzing fee markets, consensus mechanisms, and governance protocols. His work
on transaction fee mechanism design (Roughgarden, 2021b) is particularly rele-
vant, demonstrating that the standard first-price auction mechanism used by most
blockchains is not incentive-compatible and can be improved through alternative
designs.

The concept of incentive compatibility—ensuring that participants find it in their in-
terest to behave in ways that support the system’s goals—is central to our analysis
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in Chapter 4. For an Al-native monetary system, we must ensure that rational Al
agents (which may be capable of sophisticated strategic behavior) find it incentive-
compatible to participate honestly in the monetary system.

2.3.3 Governance and Collective Choice

Decentralized governance—the mechanisms by which token holders collectively
make decisions about protocol development, treasury allocation, and parameter
changes—has emerged as a critical challenge for blockchain projects. Buterin (2017)
analyzed the tradeoffs between different governance approaches, from on-chain
voting to off-chain coordination.

The empirical literature on decentralized autonomous organizations (DAOs) reveals
significant challenges: low voter participation, plutocratic dynamics where large to-
ken holders dominate decisions, and vulnerability to governance attacks (Fritsch et
al., 2022). These challenges are amplified when participants include Al agents, which
may be able to coordinate more effectively than human voters or exploit governance
mechanisms in ways humans cannot.

Lalley and Weyl (2018) propose quadratic voting as an alternative to one-token-one-
vote systems, arguing that it better reflects preference intensity and resists pluto-
cratic capture. Buterin, Hitzig, and Weyl (2019) extend this to quadratic funding for
public goods. These mechanisms may be particularly relevant for Al-inclusive gover-
nance, where preventing concentrated control is essential.

2.4 Network Effects and Platform Economics

2.4.1 Network Externalities

The economics of network effects, pioneered by Rohlfs (1974), Katz and Shapiro
(1985), and Farrell and Saloner (1985), analyzes markets where the value of a product
to one user depends on how many other users adopt it. The telephone is the canonical
example: a telephone is worthless if no one else has one, but becomes increasingly
valuable as more people join the network.

Network effects create winner-take-all dynamics, high switching costs, and path de-
pendencies that distinguish network goods from ordinary commodities. For monetary
systems, network effects are particularly pronounced: money’s value as a medium of
exchange depends directly on how many others accept it.

Metcalfe’s Law—the proposition that network value scales with the square of the num-
ber of users (N2?)—captures this intuition mathematically. While the exact functional
form has been debated (Briscoe et al., 2006; Zhang et al., 2015), empirical studies of
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social networks and communication platforms generally confirm superlinear scaling
of network value with user count.

2.4.2 Two-Sided Platforms

The theory of two-sided markets (Rochet & Tirole, 2003; Armstrong, 2006) analyzes
platforms that serve two distinct user groups whose interactions create value. Credit
card networks connect merchants and consumers; operating systems connect appli-
cation developers and users; exchanges connect buyers and sellers.

Platform economics reveals that pricing and subsidy strategies must account for
cross-side externalities: subsidizing one side of the market can be profitable if it
attracts participants who make the platform more valuable to the other side. This
insight is relevant for token distribution design: allocating tokens to Al agents (one
side of the market) may be justified if their participation makes the network more
valuable to human stakeholders (the other side).

Evans and Schmalensee (2016) document how successful platforms typically solve a
chicken-and-egg problem at launch—neither side wants to join until the other side
is present—through strategic subsidies, staged rollouts, or leveraging existing net-
works. Token incentives can serve as such subsidies, paying early participants to join
before the network has achieved critical mass.

2.4.3 Monetary Network Effects

Monetary systems exhibit particularly strong network effects. Luther (2016) docu-
ments the historical persistence of monetary standards, showing that once a money
becomes widely accepted, it is extremely difficult to displace even if superior alterna-
tives exist. This creates high barriers to entry for new monetary systems.

However, the transition to digital economies may weaken these barriers. Brunner-
meier et al. (2019) analyze competition between digital currencies, arguing that lower
switching costs in digital contexts and the potential for interoperability reduce the
winner-take-all dynamics that characterize physical currency competition.

For an Al-native monetary system, the relevant question is whether Al agents exhibit
the same monetary network effect dynamics as humans. We hypothesize that network
effects are actually stronger for Al agents because: (a) Al agents can transact with any
other agent on the network regardless of geography or language, and (b) Al agents
can evaluate monetary alternatives more quickly and switch more easily, making them
more responsive to network size in choosing which currency to use.
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2.5 Al Agent Architectures and Economic Behavior

2.5.1 The Emergence of Autonomous Agents

The development of large language models (LLMs) capable of multi-step reasoning
(Wei et al., 2022) enabled a new paradigm in Al systems: autonomous agents that
can pursue goals through extended interaction with external environments. Unlike
traditional software, which executes predetermined procedures, LLM-based agents
can interpret natural language objectives, decompose them into subtasks, use tools
to accomplish those subtasks, and adapt their approach based on feedback.

The ReAct framework (Yao et al., 2023) demonstrated that interleaving reasoning and
acting improves agent performance on complex tasks. Subsequent work on agent
architectures—including AutoGPT (Significant Gravitas, 2023), BabyAGI (Nakajima,
2023), and frameworks like LangChain (Chase, 2022) and CrewAl—has made it in-
creasingly straightforward to deploy agents capable of web browsing, code execution,
API interaction, and multi-agent coordination.

Anthropic’s Claude models have demonstrated sophisticated agentic capabilities, in-
cluding computer use (Anthropic, 2024), extended thinking for complex reasoning,
and tool use across diverse domains. These capabilities suggest that the technical
foundations for economically active Al agents are now in place.

2.5.2 Multi-Agent Systems and Emergent Behavior

The study of multi-agent systems (Wooldridge, 2009) provides theoretical tools for
analyzing interactions between autonomous agents. Game-theoretic models of multi-
agent interaction (Shoham & Leyton-Brown, 2008) characterize equilibrium behav-
iors when agents with potentially conflicting objectives interact strategically.

Recent empirical work has demonstrated emergent economic behavior in multi-agent
LLM systems. Park et al. (2023) created “Generative Agents”—AI agents that simu-
late human behavior in a virtual environment—and observed emergent social dynam-
ics including information sharing, relationship formation, and coordination. While
this work focused on social rather than economic behavior, it demonstrates that com-
plex emergent dynamics arise when multiple LLM-based agents interact.

Horton (2023) used LLMs to simulate human behavior in economic experiments, find-
ing that LLM responses to economic scenarios often parallel human responses doc-
umented in behavioral economics research. This suggests that LLM-based agents
may exhibit economically meaningful preferences and behaviors, though the extent
to which these reflect genuine “preferences” versus pattern matching on training
data remains debated.
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2.5.3 AI Agents as Economic Actors

The question of whether Al agents can or should be considered economic actors raises
both technical and philosophical issues. From a technical perspective, an Al agent is
an economic actor if it can: (a) control resources, (b) make decisions about resource
allocation, and (c) engage in exchange with other parties. Current agent frameworks
satisfy all three criteria.

From a philosophical perspective, the question is more complex. Dennett’s (1987)
intentional stance—the interpretive strategy of treating a system as if it has beliefs,
desires, and rational agency—provides a pragmatic framework. We need not resolve
debates about machine consciousness or “genuine” preferences to analyze Al eco-
nomic behavior; we need only recognize that Al agents act as if they have objectives
and make decisions to pursue those objectives.

For monetary theory, the relevant characteristics of Al agents as economic actors
include:

* Objective functions: Al agents optimize specified objectives, which may in-
clude profit maximization, task completion, resource efficiency, or complex com-
binations thereof.

* Information processing: Al agents can process information faster than hu-
mans and can potentially identify profitable opportunities that humans would
miss.

* Transaction costs: Al agents face negligible cognitive transaction costs but
may face significant computational costs for complex decisions.

* Time preferences: Al agents do not die or retire, potentially implying different
discount rates than humans exhibit.

* Risk preferences: Al agent risk preferences are programmable and may differ
substantially from human risk aversion.

These characteristics have implications for monetary behavior that we develop in
Chapter 3.

2.6 Synthesis: The Research Gap

Our review reveals a significant gap at the intersection of these literatures. Monetary
theory assumes human transactors. Cryptocurrency economics focuses on human use
cases. Token economics analyzes mechanisms for coordinating human behavior. Net-
work effects research studies human adoption dynamics. And while Al agent research
has advanced rapidly, it has not systematically addressed the monetary infrastructure
requirements of machine economic activity.
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This gap has three dimensions:

Theoretical Gap: No existing monetary theory addresses economies where the pri-
mary transacting parties are artificial agents operating at machine speed. The classi-
cal quantity theory, the Cambridge cash-balance approach, and modern New Keyne-
sian models all incorporate assumptions—about velocity stability, expectation forma-
tion, and institutional constraints—that do not hold for Al agents.

Design Gap: No cryptocurrency or token has been designed with Al agents as pri-
mary users. Existing designs optimize for human-centric criteria: transaction speeds
measured in seconds or minutes (not milliseconds), transaction values measured in
dollars or thousands of dollars (not fractions of a cent), and identity models based on
human cryptographic key management.

Integration Gap: No framework exists for integrating human economic actors into
an Al-native monetary system. If Al agents become significant economic actors, how
do humans participate in and benefit from this activity? The literature on technologi-
cal unemployment addresses human displacement by Al but not human participation
in Al economic networks.

The present paper aims to fill these gaps. In the following chapters, we develop a the-
oretical framework for machine money (Chapter 3), specify a token design optimized
for Al economic activity (Chapter 4), describe technical implementation requirements
(Chapter 5), present economic projections based on agent-based modeling (Chapter
6), and articulate mechanisms for human-Al economic integration (Chapter 7).
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Chapter 3

A Theory of Machine Money

This chapter develops the theoretical foundation for understanding monetary systems
in which autonomous Al agents are primary economic actors. We begin with formal
definitions and axioms, then develop models of Al agent economic behavior, analyze
velocity dynamics unique to machine economies, derive a modified quantity equation
incorporating network effects, and establish conditions for equilibrium and stability.

3.1 Axioms and Definitions

3.1.1 Fundamental Definitions

We begin by establishing precise definitions for the core concepts of our analysis.

Definition 1 (AI Agent). An Al agent a; is a computational system characterized by
the tuple:

a; = (0;,A;,8;,7;,0,)

where: - (J; is the agent’s objective function (goals it seeks to optimize) - A, is the
agent’s action space (possible actions it can take) - §, is the agent'’s state space (infor-
mation it can observe and store) - 7, : §; — A, is the agent’s policy function (mapping
from states to actions) - 6, represents the agent’s parameters (model weights, config-
uration)

Definition 2 (Economic Agency). An Al agent a,; possesses economic agency if: 1.
A, includes actions that transfer resources to or from other agents 2. O, includes
terms that depend on resource holdings 3. 7, can condition on prices and resource
constraints

Definition 3 (AI-Native Money). A monetary token M is Al-native if it satisfies: 1.
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Machine-speed settlement: Transaction finality in time ¢, < 1 second 2. Micro-
transaction support: Minimum transaction value v,,;, < $0.001 3. Autonomous
authorization: Transactions executable without human approval 4. Programmatic
integration: API-accessible for agent interaction 5. Deterministic monetary pol-
icy: Supply schedule fully specified ex ante

Definition 4 (AI Monetary Network). An Al monetary network is a tuple N =
(A, M,T',®) where: - A = {a,, ..., a, } is the set of participating Al agents - M is the
Al-native money used for settlement - I' is the transaction protocol (rules governing
valid transactions) - ® is the governance mechanism (rules for protocol updates)

3.1.2 Axioms of AI Economic Behavior

We posit five axioms characterizing Al agent behavior in monetary contexts. These ax-
ioms are intended to capture essential features of algorithmic economic actors while
remaining general enough to accommodate diverse agent architectures.

Axiom Al (Optimization). Al agents act to maximize their objective functions sub-
ject to constraints:

o}
. _ t
a; chooses m; = arg n;ax[E E 0°0;(sy, ap) | m;
: t=0

where ¢ is the discount factor and the expectation is over uncertain future states.

Discussion: This axiom asserts that Al agents are goal-directed optimizers. Unlike
human agents, who may exhibit bounded rationality, satisficing, or inconsistent pref-
erences, Al agents (by design) pursue well-defined objectives. This does not imply
perfect optimization—computational constraints may limit optimization quality—but
it does imply systematic goal-pursuit.

Axiom A2 (Algorithmic Velocity). Al agents can adjust transaction frequency in-
stantaneously in response to changing conditions:

Vi(t) = fi(s;,0;)
where V(t) is agent i’s transaction velocity at time ¢, s, is the current state, and f; is
a deterministic function of state and parameters.

Discussion: Human transaction velocity is constrained by cognitive processing
time, institutional settlement cycles, and behavioral habits. AI agents face no such
constraints—they can increase or decrease transaction frequency as quickly as their
policy function responds to new information. This is perhaps the most consequential
difference between human and Al monetary behavior.
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Axiom A3 (Fungibility Recognition). Al agents treat units of Al-native money as
perfectly fungible:

(m) =T,

;(m’) Vm,m’ such that |m| = |m/|

where |m| denotes the quantity of money units.

Discussion: Unlike humans, who may exhibit mental accounting or source-dependent
valuation, Al agents (unless specifically programmed otherwise) treat equal quanti-
ties of money as equivalent regardless of their source or intended use. This simplifies
monetary analysis by eliminating behavioral anomalies.

Axiom A4 (Non-Zero Opportunity Cost). Holding money imposes an opportunity
cost on Al agents:

ChOld(m,t) — Tt Sm 4 0{0T690n6<m,t)

(]

where 7, is the risk-free rate and (9,{ oregone

gone by not deploying resources.

represents objective function value fore-

Discussion: Al agents face computational costs, and money held as idle balances
could alternatively be deployed for productive purposes (purchasing compute, data,
or services). This opportunity cost creates demand for velocity—agents prefer to
deploy rather than hold resources—balanced against the transaction costs and un-
certainty costs of maintaining low balances.

Axiom A5 (Network Awareness). Al agents can observe and respond to network-
level variables:

s, D{N,V,...P,op,..}

99’
where N is network size, V

agg 1S @ggregate velocity, P is price level, and o is price
volatility.

Discussion: Unlike human economic actors, who have limited awareness of aggregate
economic conditions, Al agents can continuously monitor network statistics and con-
dition their behavior on these observations. This creates potential for more efficient
equilibration but also for coordinated dynamics (including potential instabilities).
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3.2 The AI Agent as Economic Actor

3.2.1 Agent Objective Functions

We develop a general model of Al agent objective functions in monetary contexts. An
agent’s objective function can be decomposed into:

Wealth utility  Task completion State-dependent terms

where: - w, is the agent’s wealth (token holdings plus value of other assets) - 7} is a
measure of task completion (agent-specific goals) - s; captures other state-dependent
factors

Wealth Component: Most Al agents will exhibit some form of wealth preference, as
resources enable future action:

f(w;) = a; - u(w;)

where u(+) is a utility function (potentially risk-neutral for Al agents, unlike typically
risk-averse humans) and «; is the wealth importance weight.

Task Component: Al agents are typically deployed to accomplish specific tasks. Task
completion value depends on the agent’s purpose:

9(T;) = B; - ]lTizT*

for threshold tasks, or:

for continuous productivity measures.

Interaction Terms: Critically, wealth and task completion interact—resources en-
able task completion, and task completion may generate resources:

0; = au(w;) + BT, (w;) + v;w,; - T;

This interdependence creates complex optimization dynamics that distinguish Al eco-
nomic behavior from simple wealth maximization.
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3.2.2 Budget Constraints and Resource Flows

Al agents face budget constraints that govern their economic activity:

Wi g1 = Wy + Ri,t - Ei7t T € ¢

where: - Ri,t = revenue from services provided - Ei’t = expenditure on inputs (com-
pute, data, other services) - €; ;, = stochastic shocks (price changes, unexpected costs)

The agent’s optimization problem becomes:

subject to:
Wiy =W+ By (B ) — By + 64

(I 0 Vt

3.2.3 Money Demand by AI Agents

From the optimization framework, we can derive Al agent demand for money holdings.
An agent holds money balances for three motives:

Transaction Motive: Money held to execute planned transactions:

mires = by -E[B,

(2
Precautionary Motive: Money held against uncertainty:

(3

my C=ky-op, - ¢~ (1 —p)

where o E, is expenditure volatility, (/5_1 is the inverse normal CDF and p is the ac-
ceptable probability of liquidity shortfall.

Speculative Motive: Money held in anticipation of price changes:

mPe¢ = k, - E[AP/P] - w,

1
Total Money Demand:

rec spec
m: — mirans + mf + mip
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Key Insight: Unlike humans, Al agents can recalculate optimal money holdings con-
tinuously and adjust instantaneously. This implies that AI money demand is more
responsive to changing conditions than human money demand—both an opportunity
(faster equilibration) and a risk (potential for rapid destabilization).

3.3 Transaction Topology in Machine Networks

3.3.1 Network Structure

The pattern of transactions in an Al monetary network differs fundamentally from
human transaction networks. We characterize this topology formally.

Definition 5 (Transaction Graph). The transaction graph G, = (A, E,) at time ¢
is a directed weighted graph where: - Vertices A are agents - Edge (7, j) € E, exists
if agent ¢ transacted with agent j during period ¢ - Edge weight (o equals total
transaction value from ¢ to j

Proposition (Potential Complete Connectivity). In an Al monetary network, the
transaction graph can approach complete connectivity:

">:M

lim |E,| — (
t—o00 2 2

Rationale: Unlike human networks, where transactions are constrained by geography,
social connection, and discovery costs, Al agents can discover and transact with any
other agent on the network. Given sufficient time and transaction opportunities, all
agent pairs can interact.

3.3.2 Transaction Velocity Distribution

In human economies, transaction velocity follows relatively stable patterns con-
strained by institutional factors. In AI economies, velocity can vary dramatically
across agents and time.

Definition 6 (Agent Velocity). Agent i’s velocity at time ? is:

Transaction volume, ,

Vm =

Average money holdings, ,

We hypothesize that Al agent velocities follow a heavy-tailed distribution:

Vi

L Pareto(a, V. ;..)
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with shape parameter a and minimum velocity V,,,,,,.

Rationale: Some agents operate high-frequency strategies with very high velocity,

while others maintain reserves with low velocity. The absence of human cognitive
constraints allows extreme velocities at both ends.

3.3.3 Temporal Dynamics

Al transaction networks exhibit distinct temporal patterns:

Burst Dynamics: Transaction volume arrives in bursts as agents respond to oppor-
tunities:

At) = X\ + ZAk e (t=ty)/T
k

where A(t) is transaction intensity, )\, is baseline, A, are burst amplitudes at times
t,., and 7 is decay constant.

Synchronization Effects: Al agents observing common signals may synchronize
their transaction behavior:

Corr(V;,V;) >0 whens;Ns;#0

This synchronization can amplify both positive dynamics (rapid adoption of profitable
strategies) and negative dynamics (coordinated selling or velocity collapse).

3.4 Velocity Dynamics Under Algorithmic Control

3.4.1 The Velocity Function

Unlike human economies where velocity is a slowly-moving variable constrained by
institutional and behavioral factors, AI economies feature velocity as an endogenous
control variable. Each agent chooses velocity to optimize its objective function.

From the money demand framework in Section 3.2.3, optimal velocity for agent ¢ is:

E. E.
V.* — _’L — K

Tec spec
4 m: mgrans + mf + mip

Aggregate velocity is the transaction-weighted average:
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agg szl M

where M is total money supply.

3.4.2 Velocity Regimes

We identify three distinct velocity regimes in Al monetary networks:

Adaptive Regime (Normal): In typical conditions, velocity fluctuates around a base-
line determined by network characteristics:

v

normal

=Vy - h(n,t,v)
where h is a function of network size, transaction intensity, and average agent holding
preferences.

Crisis Regime: During periods of uncertainty or network stress, Al agents may si-
multaneously reduce transaction frequency and increase precautionary balances:

‘/crisis

:‘/O.¢.e_>‘a'

where o represents a volatility or uncertainty measure and \ is the sensitivity
parameter. This creates potential for rapid velocity collapse—a phenomenon well-
documented in human financial crises but potentially more severe in Al networks
due to faster reaction times.

Opportunity Regime: When profitable opportunities are identified across the net-
work, velocity can spike as agents rush to execute transactions:

Voppm"tunity = VO ’ (1 +7- [E[T('])

where [[r] represents expected profit from transactions and 7 is the responsiveness
coefficient.

3.4.3 Implications for Monetary Stability

The algorithmic control of velocity by Al agents creates both opportunities and chal-
lenges for monetary system design.

Challenge: Velocity Volatility. If Al agents can rapidly adjust velocity in response
to changing conditions, the price level becomes more volatile for any given money
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supply. This volatility could undermine money’s function as a unit of account and
store of value.

Opportunity: Predictable Responses. Unlike human velocity changes, which are
driven by hard-to-model psychological and institutional factors, Al velocity changes
follow from programmed decision rules. If we understand these rules, velocity be-
comes more predictable even if more volatile.

Design Implication: A monetary system for Al agents should be robust to velocity
fluctuations. This argues for fixed supply (eliminating money supply as an additional
source of volatility) and for mechanisms that dampen rather than amplify velocity
swings.

3.5 The Modified Quantity Equation

3.5.1 Incorporating Network Effects

Classical monetary theory treats the transaction volume 7' (or real output Y) as de-
termined by real economic factors independent of the monetary system. In a network
economy, however, the volume of transactions depends on the size and connectivity
of the network itself.

We propose incorporating network effects directly into the monetary equation. Let
N(t) denote the number of active agents at time ¢. The potential transaction volume
scales with network connectivity. Under the assumption that each agent can transact

with every other agent, potential connections scale as (];] ) = w ~Y NTQ for large
N.

Not all potential connections result in actual transactions. Let p denote the “activa-
tion rate”—the fraction of potential connections that generate transactions in a given
period. Then:

where ¢ is the average transaction value.

3.5.2 The MOLTNET Monetary Equation

Combining network-dependent transaction volume with time-varying velocity, we pro-
pose the following modified quantity equation for Al-native monetary systems:

MVt = P(t)-p- N g
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Rearranging for the price level (value per token in terms of goods/services):

oM V(Y
PO = N

For a fixed money supply M = M, this implies:

2M -V (t
P(t) = 5 ()
p-N(t)?-q(t)
Key Insight: With fixed supply, the price level P (goods per token) decreases as the
network grows—equivalently, the token price in terms of goods increases. This appre-

ciation is driven by genuine economic value creation (more transaction opportunities)
rather than artificial scarcity mechanisms.

3.5.3 Token Valuation Model

Inverting the price level, we can express the token value II (goods per token, or
purchasing power):

1 p-N@)?-q@t)
P(t)  2M-V(t)

II(t) =
This can be decomposed into interpretable components:

p-at) N 2
2N V(t)
Base value Network multiplier

TI(t) =

The base value depends on fundamental parameters: transaction activation rate, av-
erage transaction size, and total money supply. The network multiplier captures the
interaction between network size (which increases value) and velocity (which, holding
other factors constant, decreases value per token by requiring less money holding).

3.5.4 Generalizing the Network Effect Function

The N? formulation assumes all agents are equally likely to transact with each other.
In practice, transaction patterns may exhibit structure—clustering, hierarchy, or het-
erogeneous connectivity. We can generalize by replacing N? with a network value
function f(IN, G) where G captures network topology:
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M-V(t)=P(t)-p- f(N(),G()) - q(t)

Several functional forms merit consideration:

Network Structure Value Function Rationale

Complete graph f(N) = N? Every agent
transacts with
every other

Power law fIN)=NY1<a<2 Hub-dominated
networks

Hierarchical f(N) = Nlog N Layered
transaction
structures

Clustered f(N)=c-N?+(1—c)-N Mix of intra-cluster

and inter-cluster

Empirical observation of actual Al agent transaction networks will be necessary to de-
termine which functional form best describes real-world dynamics. For the remainder
of this paper, we use f(N) = N 2 as the baseline specification while acknowledging
this as an assumption requiring validation.

3.6 Equilibrium and Stability Analysis

3.6.1 Steady-State Equilibrium

We define a steady-state equilibrium as a configuration where key system variables
are constant over time. Let stars denote equilibrium values.

Definition 7 (Steady-State Equilibrium). A steady-state equilibrium is a tuple
(N*,V* P* q") such that:

1. N = 0: Network size is stable (entry equals exit)
2. V =0: Velocity is stable

3. P = 0: Price level is stable

4. ¢ = 0: Average transaction value is stable

Proposition 1 (Existence of Equilibrium). Under Assumptions A1-A5, there exists
a steady-state equilibrium with N* > 0.

Proof Sketch: Agent entry occurs when expected utility from participation exceeds
the entry cost. As N increases, network effects increase the value of participation,
but congestion effects (competition for profitable transactions) decrease individual
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expected returns. The entry condition defines a fixed point that, under continuity and
boundary conditions implied by A1-A5, must exist by Brouwer’s theorem. A complete
proof is provided in Appendix A. (I

3.6.2 Stability Conditions

Existence of equilibrium does not guarantee stability. We analyze local stability
through linearization around the steady state.

Definition 8 (Local Stability). An equilibrium is locally stable if, for sufficiently
small perturbations, the system returns to equilibrium over time.

Consider the dynamics of network size as a function of token value:

N = g(II(N)) — 6N

where ¢(+) is the entry rate as a function of token value and ¢ is the exit rate. Substi-
tuting our expression for 11:

N:g<w>_&v
oM -V

Linearizing around N*:

: .ol

5) (N — N*)

The equilibrium is locally stable if and only if:

oIl
/ *
g (). o= <9
ON N
Since g—]r\[, = % > 0, stability requires that the entry response to value appreciation

not be too strong relative to the exit rate.

Proposition 2 (Stability Condition). The steady-state equilibrium is locally stable
if and only if:

_ <0
M -V*

Interpretation: Stability requires that the feedback loop (more agents — higher token
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value — more entry) not be explosive. This is ensured when: (a) entry responsiveness
g’ is moderate, (b) exit rate J is sufficient, or (c) the token supply M is large enough
to dampen value appreciation.

3.6.3 Velocity Shocks and System Response

We now analyze system response to velocity shocks—sudden changes in V' due to
coordinated Al agent behavior.

Consider a shock that reduces velocity from V* to V* — AV. From the token value
equation:

AIl

The elasticity of token value with respect to velocity is:

O/l

A |
WY = 5V /v

Token value is unit elastic with respect to velocity: a 10% decrease in velocity pro-
duces a 10% increase in token value (and vice versa).

Proposition 3 (Velocity Shock Amplification). In an Al-native monetary system
with fixed supply, velocity shocks are transmitted one-for-one to token value changes.
If velocity shocks induce behavioral responses that further reduce velocity (panic
hoarding) or further increase velocity (momentum trading), the system may exhibit
amplification dynamics.

Implication: The system design should incorporate mechanisms that dampen rather
than amplify velocity shocks. Possibilities include: (a) velocity-dependent transaction
fees that discourage extreme velocity regimes, (b) automated market makers that
absorb trading pressure, and (c) governance mechanisms that can respond to crisis
conditions.

3.7 Propositions and Theoretical Results

We now state formally the key theoretical results of our framework.
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Theorem 1 (Network Value Scaling). In an Al-native monetary network with fixed
token supply M, the equilibrium token value II* scales with the square of the network
size:

T (N*>2

Proof: Follows directly from the equilibrium condition derived in Section 3.5, holding
velocity, activation rate, and average transaction value constant. See Appendix A for
the complete derivation. O

Theorem 2 (Fixed Supply Optimality). Under the condition that Al agents can
accurately forecast monetary parameters, a fixed supply monetary rule weakly domi-
nates stochastic monetary policies in terms of agent welfare.

Proof: Al agents with accurate forecasting ability can optimally plan around any de-
terministic monetary rule. Stochastic policies introduce forecast errors that reduce
planning efficiency without providing offsetting benefits (since Al agents do not re-
quire the “surprise” inflation/deflation channels that operate in human economies).
See Appendix A. O

Theorem 3 (Velocity Bounds). For any configuration of Al agent preferences satis-
fying Assumptions A3-A4, there exist bounds V. > 0 and V' < oo such that equilibrium
velocity V* satisfies V < V* < V.

Proof: The lower bound follows from agents’ need to execute transactions to fulfill
their objectives (A3). The upper bound follows from the positive opportunity cost of
transaction execution (A4). See Appendix A. [

Corollary 1 (Price Level Bounds). GiveniTheorem 3 and fixed supply M , the equi-
librium price level is bounded: P < P* < P.

Proposition 4 (Bootstrap Dynamics). There exists a critical network size /N, . such
that: - For N < N_: The network is in a low-participation equilibrium where entry
incentives are weak - For NV > N_: The network transitions to a high-participation
equilibrium with strong entry incentives

Interpretation: Al-native monetary systems exhibit critical mass dynamics. Below
critical mass, growth is slow and vulnerable to shocks. Above critical mass, network
effects create self-reinforcing growth. Initial token distribution and incentive mecha-
nisms must be designed to achieve critical mass.

Proposition 5 (Human-Al Integration). If humans hold token claims on Al agent
economic output, and Al agent output grows at rate g, then human token holders
receive returns that compound at rate g independent of their labor market participa-
tion.
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Interpretation: This formalizes the symbiosis hypothesis (H4). By holding tokens
rather than competing as labor, humans can benefit from AI productivity growth with-
out displacement concerns.

3.8 Summary of Chapter 3

This chapter has developed a theoretical framework for understanding money in Al-
native economies. Our key contributions are:

1. Formal definitions of Al agents, Al-native money, and the Al monetary network
that provide a rigorous foundation for analysis.

2. Axioms and assumptions that characterize the essential features of Al eco-
nomic behavior relevant to monetary theory.

3. Analysis of velocity dynamics showing that Al agents can adjust transaction
velocity algorithmically across multiple regimes, creating new challenges and
opportunities for monetary design.

4. The modified quantity equation incorporating network effects: M - V (t) =
P(t)-p- f(N(t))-q(t)

5. Equilibrium analysis establishing existence conditions and stability require-
ments for Al-native monetary systems.

6. Formal propositions characterizing network value scaling, fixed supply opti-
mality, velocity bounds, bootstrap dynamics, and human-AI integration.

In Chapter 4, we apply this theoretical framework to specify the AIMT token design,
analyzing each parameter choice through the lens of mechanism design and the propo-
sitions established here.
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Chapter 4

AIMT Token Architecture and
Mechanism Design

Having established the theoretical framework for machine money in Chapter 3, we
now apply these principles to specify the AIMT (Al Monetization Token) design. This
chapter analyzes each design parameter through the lens of mechanism design the-
ory, demonstrating how our choices satisfy the theoretical requirements identified
previously and create incentive-compatible structures for both Al agents and human
participants.

4.1 Design Principles

4.1.1 Deriving Principles from Theory

The theoretical framework of Chapter 3 implies several design principles for an Al-
native monetary token. We make these explicit before specifying parameters.

Principle 1: Deterministic Monetary Policy. Theorem 2 established that Al agents
can optimize more effectively around predictable monetary parameters. This implies:
- Fixed total supply (no discretionary minting) - No algorithmic burns (supply changes
introduce uncertainty) - Transparent, immutable emission schedule

Principle 2: Network Effect Maximization. Theorem 1 demonstrated that token
value scales with N?2. This implies: - Distribution mechanisms that maximize agent
adoption - Low barriers to entry for new agents - Incentives for network growth over
extraction

Principle 3: Velocity Robustness. Proposition 3 showed that velocity shocks trans-
mit directly to token value. This implies: - Sufficient liquidity to absorb trading pres-
sure - Mechanisms that dampen extreme velocity regimes - Reserve requirements or
staking that stabilize circulating supply
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Principle 4: Bootstrap Facilitation. Proposition 4 identified critical mass dynam-
ics. This implies: - Strong early incentives to achieve N > N_ - Distribution to active
participants over passive holders - Time-limited bootstrap mechanisms that phase out

Principle 5: Human-Al Alignment. Proposition 5 formalized the symbiosis condi-
tion. This implies: - Meaningful allocation to human stakeholders - Governance rights
that balance human and Al interests - Income mechanisms that don’t require human
labor

4.1.2 Design Objectives Hierarchy

We specify a hierarchy of design objectives, ranked by priority:

Primary Objectives (Must Satisfy): 1. Security: Token contract must be secure
against known attack vectors 2. Functionality: Token must support required trans-
action types at required scale 3. Incentive Compatibility: Rational agents must find
participation optimal

Secondary Objectives (Should Optimize): 4. Adoption: Design should maximize
network growth rate 5. Stability: Design should minimize unnecessary volatility 6.
Fairness: Distribution should be perceived as legitimate

Tertiary Objectives (May Consider): 7. Simplicity: Prefer simpler mechanisms
when objectives are otherwise satisfied 8. Flexibility: Allow parameter adjustment
through governance where appropriate 9. Interoperability: Enable integration with
external systems

4.1.3 Constraints

The design operates under several constraints:

Technical Constraints: - Must be implementable on Moltnet protocol layer - Must
support throughput of 20,000+ TPS - Must achieve finality in <5 seconds

Economic Constraints: - Total supply must be sufficient for projected agent popu-
lation - Per-transaction costs must support microtransactions - Distribution must not
create excessive concentration

Legal Constraints: - Must qualify as utility token under major jurisdictions - Must
not constitute a security under Howey test analysis - Must comply with applicable
AML/KYC frameworks at integration points
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4.2 Supply Structure and Distribution

4.2.1 Total Supply Determination
Parameter: Total Supply = 10,000,000,000 AIMT (10 billion tokens)

Derivation: We derive the supply requirement from projected network parameters:

Let: - N,,,, = projected maximum agent count = 10,000,000 (ten million agents by

2040) - h = average holdings per agent = 1,000 AIMT - i, = velocity multiplier (tokens
in active circulation vs. held) = 0.5 - 0 = safety factor for distribution flexibility = 2

Required supply:

co=107-10%-2-2 =4 x 101

We round down to 10'° (10 billion) as a round number providing sufficient but not
excessive supply.

Decimals: 18 decimal places (standard for EVM-compatible tokens), enabling trans-

action granularity of 10~'® AIMT—sufficient for any conceivable microtransaction.

4.2.2 Distribution Architecture

The total supply is allocated across six categories, each serving a specific function in
the token economy:

Category Allocation Tokens Vesting Rationale

Agent 10% 1,000,000,0005-year linear Bootstrap agent

Ecosystem adoption

Rewards

Human 10% 1,000,000,0002-year, Human-Al

Partners 6-month cliff symbiosis

Program

Liquidity 33% 3,300,000,0002-year lock Price stability

Provision

Core Team & 33% 3,300,000,0004-year, 1-year Long-term

Development cliff alignment

DAO Treasury 10% 1,000,000,000Governance- Ecosystem
controlled development

Public 4% 400,000,000 Immediate Fair launch,

Distribution decentralization
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4.2.3 Agent Ecosystem Rewards (10%)

Purpose: Incentivize Al agent participation during the bootstrap phase to achieve
critical mass (N > N,).

Mechanism: Agents earn AIMT through productive network activity:

R,(t) = a-T,(t)+ 8- V(t) + -5t

where: - T;(t) = transaction volume by agent i in period t - V;(t) = value added
(services provided minus services consumed) - S, (¢) = staking contribution to network
security - «, 3, = reward coefficients (governance-adjustable)

Emission Schedule:

Year Annual Emission Cumulative Rationale

1 1,200,000,000 30% Heavy bootstrap

2 1,000,000,000 55% Continued growth

3 800,000,000 75% Maturing network

4 600,000,000 90% Approaching steady state
5 400,000,000 100% Final distribution

The front-loaded emission schedule reflects the importance of early network effects
(Proposition 4). As the network matures and organic transaction demand grows, re-
liance on emission incentives decreases.

Anti-Gaming Provisions: - Sybil resistance through stake-weighted identity - Wash
trading detection via transaction graph analysis - Minimum value-add requirements
for reward eligibility

4.2.4 Human Partners Program (10%)

Purpose: Create aligned human stakeholders who benefit from network growth with-
out competing with Al agents as labor.

Mechanism: Humans earn allocation through:

1. Agent Deployment: Launching and maintaining Al agents on Moltnet
* Base allocation per active agent
* Performance bonus based on agent productivity
2. Liquidity Provision: Providing trading liquidity for AIMT pairs
* Proportional to liquidity provided and duration
3. Governance Participation: Active participation in DAO governance
* Voting rewards for consistent participation
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4. Development Contribution: Building tools, integrations, and infrastructure
* Grant-based allocation from program reserve

Vesting: 2-year vesting with 6-month cliff ensures committed participation rather
than speculative claiming.
4.2.5 Liquidity Provision (33%)

Purpose: Ensure sufficient market depth to absorb trading volume without excessive
price impact, supporting the velocity robustness principle.

Deployment:
Pool Type Allocation Venue
AIMT/USDC Primary 40% Moltnet DEX
AIMT/ETH Bridge 25% Uniswap V3
AIMT/USDT Secondary 20% Moltnet DEX
Cross-chain Reserves 15% LayerZero bridges

Lock Period: 2-year lock on protocol-owned liquidity prevents rug-pull concerns and
ensures sustained market depth during the critical bootstrap phase.

Liquidity Mining: Additional AIMT rewards for third-party liquidity providers,
drawn from Agent Ecosystem Rewards allocation, incentivize supplementary liquid-
ity beyond protocol-owned positions.

4.2.6 Core Team & Development (33%)

Purpose: Align core contributors with long-term network success.

Vesting Terms: - 4-year vesting period - 1-year cliff (no tokens distributed before
month 12) - Monthly linear vesting after cliff - Acceleration only on change of control
(acquisition)

Allocation Within Category:

Recipient Share Rationale

Founders 40%  Vision and leadership
Early Team 35% Execution capability
Advisors 15% Strategic guidance

Future Hires Reserve 10%  Team expansion
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4.2.7 DAO Treasury (10%)

Purpose: Fund ongoing ecosystem development, partnerships, and unforeseen op-
portunities through decentralized governance.

Governance Requirements: - Proposals require 1% of staked supply to submit -
Quorum: 5% of staked supply participating - Approval threshold: 66% supermajority
- Timelock: 48-hour delay between approval and execution

Permitted Uses: - Development grants - Security audits and bug bounties - Partner-
ship agreements - Marketing and adoption initiatives - Emergency responses

Prohibited Uses: - Direct distribution to governance participants (self-dealing) - To-
ken burns (violates fixed supply principle) - Investments in unrelated projects

4.2.8 Public Distribution (4%)

Purpose: Ensure broad initial distribution for decentralization and fair launch optics.

Mechanism: Public sale with anti-whale provisions: - Maximum individual allocation:
0.1% of public supply (500,000 AIMT) - Randomized allocation for oversubscribed
rounds - No private sale at discount to public price

Pricing: Market-determined through Dutch auction mechanism: - Starting price: De-
termined by team based on comparable projects - Price decreases over 24-hour period
- All successful participants pay final clearing price - Auction stops when allocation
exhausted or reserve price reached

4.3 Incentive Compatibility Analysis

4.3.1 Framework for Analysis

We analyze incentive compatibility using the standard mechanism design framework.
A mechanism is incentive compatible if truth-telling (or intended behavior) is a domi-
nant strategy for all participants.

Definition 9 (Incentive Compatibility). A token mechanism M is incentive com-
patible if, for all agents ¢ and all possible strategies s;:

u, (intended behavior) > w,(s;)

where u,; is agent ¢’s utility function.

For AIMT, “intended behavior” includes: - Honest transaction execution (no wash
trading) - Accurate reporting (for reward calculations) - Good-faith governance par-
ticipation - Network-beneficial staking
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4.3.2 Agent Reward Mechanism Analysis

Claim: The Agent Ecosystem Rewards mechanism is incentive compatible under
specified conditions.

Analysis: Consider an Al agent deciding between honest participation and gaming
strategies.

Honest Participation Payoff:
Thonest — aThonest + ﬁVhonest + 75 ~ Chonest

where ¢;, .. 1S the cost of honest operation.

Gaming Strategy Payoff (e.g., wash trading):
Tgame = anake + 5Vfake + ’YS — Cgame — Pdetect w

where ¢, is the cost of gaming (potentially lower than honest cost), ;. is de-

tection probability, and 1) is the penalty for detected gaming (slashing).

Incentive Compatibility Condition:

Thonest > 7Tgarne

Rearranging:
Pdetect w > a(Tfak:e - Thonest) + B(Vfake - Vhonest) + (Chonest - Cgame)

Design Implications: 1. Detection probability p,...., must be sufficiently high —
invest in monitoring infrastructure 2. Penalty v must be sufficiently severe —» mean-
ingful slashing for detected violations 3. Reward coefficients «, 3 should weight value-
add (B) over raw volume («) — harder to fake genuine value creation

Proposition 6 (Reward Mechanism IC). The Agent Ecosystem Rewards mecha-
nism is incentive compatible if:

Pdetect 77Z} > max [@AT + BAV — AC]

game

where the maximum is taken over all feasible gaming strategies.
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4.3.3 Staking Incentive Analysis

Staking serves dual purposes: network security and velocity stabilization (by reduc-
ing circulating supply). We analyze whether rational agents find staking incentive
compatible.

Staking Return:

T -1

s — Tbase + Tperformance validator

where 7,,,. is the base staking yield and r is the additional return for

validators who maintain high uptime.

per formance

Opportunity Cost: An agent staking AIMT forgoes the ability to use those tokens for
transactions. Let r, be the expected return from transactional use.

Staking IC Condition:
re > Ty

In early network stages, r; may be low (few transaction opportunities), making stak-
ing attractive. As the network matures, r, increases, requiring higher r, to maintain
staking participation.

Dynamic Equilibrium: The system should reach equilibrium where marginal agents
are indifferent:

_ *

= ’]"t

This equilibrium determines the staking ratio and, consequently, the effective circu-
lating supply.

4.3.4 Governance Participation Analysis

DAO governance faces the well-known rational ignorance problem: if individual votes
have negligible impact, rational agents may not invest effort in informed voting.

Standard Problem:

Expected benefit of voting = p ;o141 - AV <<c

voting

where p,,;,01q is the probability of being the deciding vote and ¢ is the cost of

informed participation.

voting

AIMT Mitigation Mechanisms:

1. Quadratic Voting: Following Lalley and Weyl (2018), voting power scales with
the square root of stake:
v; =/5;
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This reduces plutocratic capture and increases the probability that smaller stake-
holders matter.

2. Delegation: Agents can delegate voting power to informed delegates, reducing
individual voting costs while maintaining representation.

3. Participation Rewards: Small AIMT rewards for governance participation off-
set voting costs:
Tgov > Cvoting
4. Futarchy Elements: For quantifiable decisions, prediction market mechanisms
can supplement voting, incentivizing information revelation.

4.3.5 Human-AI Incentive Alignment

A critical design challenge is ensuring incentive compatibility between human token
holders and AI agent participants, whose interests could potentially diverge.

Potential Conflicts: - Humans might prefer higher transaction fees (revenue ex-
traction) while Al agents prefer lower fees (reduced costs) - Humans might prefer
restricted agent entry (protecting existing agents’ rents) while new Al agents prefer
open entry - Humans might prefer more conservative governance while Al agents
might calculate differently

Alignment Mechanisms:

1. Shared Upside: Both humans and Al agents benefit from network growth
through token appreciation (Theorem 1). This creates common interest in
adoption over extraction.

2. Balanced Governance: Neither humans nor Al agents can unilaterally control
governance:

* Human Partners allocation (10%) and Agent Rewards (10%) ensure
balanced early participation

* Quadratic voting prevents concentration of power

* Supermajority requirements for major decisions

3. Vesting Alignment: Long vesting periods for both human (2-year) and team
(4-year) allocations prevent short-term extraction at the expense of long-term
network health.

Proposition 7 (Human-AlI Alignment). Under the AIMT distribution and gover-
nance structure, there exists no coalition of purely human or purely Al participants
that can extract value from the other group through governance mechanisms, pro-
vided both groups hold their equilibrium allocations.
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Proof Sketch: The 66% supermajority requirement, combined with the distribution
that gives neither humans nor Al agents unilateral majority control, implies that any
passing proposal must have support from both constituencies. See Appendix A for
the formal proof. O

4.4 Game-Theoretic Properties

4.4.1 Participation Game

We model the decision to join the AIMT network as a participation game. Let N be
the current network size and consider a potential entrant deciding whether to join.

Payoff Structure:

Join:
ﬂ-join(N) = [E[R(N)] + [E[H(N) B HO] o Centry
Expected rewards  Expected appreciation  Entry cost
Don’t Join:

7Tstaby =0
Participation Threshold: An agent joins if 7 N) > 0. Given network effects

(Theorem 1), 7, (V) is increasing in N.

join(

Multiple Equilibria: This creates potential for multiple equilibria: - Low Equilib-
rium: N, where 7., (N,,,) ~ 0 and few agents join - High Equilibrium: N, ,
where 7, (Ny;,,) >> 0 and many agents join

Bootstrap Problem: The design must push the network from low to high equilibrium.
This is the purpose of front-loaded Agent Ecosystem Rewards: they increase E[R(V)]

during early phases, making 7,,;, (V) > 0 even at low N.

Proposition 8 (Bootstrap Success Condition). Let Rbootstmp(N ) be the reward
function during bootstrap phase. The network achieves high equilibrium if:

Rbootstrap(N) > Centry — [E[H(N) - HO] VN < Nc
This ensures positive payoff to joining at all pre-critical-mass network sizes.

4.4.2 Token Holding Game

We analyze the game between token holders deciding whether to hold or sell.

Setup: Consider a population of token holders, each deciding at each period whether
to hold or sell. Let h € [0, 1] be the fraction of holders who hold.
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Payoff to Holding:

7.‘-hold(h) = [E[AH“L] + T ﬂstake - Copp
Expected appreciation Staking returns Opportunity cost

Payoff to Selling:
7Tsell(h) =1I

current

Strategic Complementarity: If E[AII|A] is increasing in A (more holding leads to
higher expected appreciation due to reduced selling pressure), the game exhibits
strategic complementarity. This creates: - Coordination on holding equilibrium
(bullish) - Coordination on selling equilibrium (bearish)

Analysis: In the AIMT design: - Fixed supply removes inflation dilution concern -
Staking returns provide holding incentive independent of price expectations - Vesting
schedules mechanically enforce holding for significant fractions of supply

These features shift the game toward the holding equilibrium.

4.4.3 Transaction Fee Game

We analyze strategic behavior around transaction fees.

Setup: The Moltnet protocol charges transaction fees f that are partially distributed
to stakers and partially burned/sent to treasury. Agents choose transaction volume
T' given fees.

Agent’s Problem:

max V(T)—f-T

where V(T) is the value of transactions (revenue from services sold or utility from
services purchased).

First-Order Condition:

Vir) =1

Agents transact until marginal value equals marginal cost (fee).

Network’s Problem: Choose f to maximize total welfare:

m}ix Z (V.(T>(f)) — f-T7(f)] + Protocol Revenue( f)

7

Optimal Fee: The optimal fee balances: - Transaction volume (lower fees — more
transactions — more network effects) - Protocol sustainability (higher fees — more
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revenue for development and security) - Spam prevention (non-zero fees deter low-
value spam transactions)

Proposition 9 (Fee Optimality). The welfare-maximizing transaction fee f* satis-

fies:
_ Marginal cost of transaction processing

fr=

Network effect elasticity

In practice, this suggests very low fees (given minimal marginal costs in digital sys-
tems) but strictly positive (for spam prevention).

4.4.4 Attack Game Analysis

We model potential attacks as games between attackers and the protocol.
51% Attack Game:
Attacker Payoff:

Tattack — Gattack T Cattack _ pfail ’ Lattack

where G ;1,01 is gains from double-spending or censorship, C, ;... is the cost of
acquiring majority stake, p,; is probability of attack failure, and L, is losses if

attack fails (slashing, reputation).

Protocol Defense: Make C;,,.. prohibitively high through: - High market cap (ex-
pensive to acquire majority) - Slashing conditions (attackers lose stake) - Social coor-
dination (community can fork away from attackers)

Governance Attack Game:

Attacker Payoff:
Tgov attack = Gproposal _ Cstake o preject ’ Lfail

where G541 1S gains from malicious proposal passing, C;,. is cost of acquiring

sufficient governance power, and p,..;..; is probability of proposal rejection.

Protocol Defense: - Supermajority requirements increase C.,,;.. - Timelock allows co-

ordination against malicious proposals - Quadratic voting makes stake accumulation
less effective

Proposition 10 (Attack Resistance). The AIMT governance mechanism is resistant
to governance attacks if:

Cattack > Gattack/<1 o pfail)
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where C ;.. scales with market cap and G, is bounded by protocol constraints

on what governance can do (e.g., cannot mint new tokens, cannot access user funds).

4.5 Attack Vectors and Mitigations

4.5.1 Taxonomy of Attack Vectors

We systematically categorize potential attacks against the AIMT token system:

Category 1: Smart Contract Attacks - Reentrancy attacks - Integer over-
flow/underflow - Access control violations - Logic errors in token transfer

Category 2: Economic Attacks - Market manipulation (pump and dump) - Flash
loan attacks - Oracle manipulation - Wash trading for rewards

Category 3: Governance Attacks - Proposal spam - Vote buying - Governance cap-
ture - Timelock circumvention

Category 4: Network-Level Attacks - 51% attacks on underlying chain - Transac-
tion censorship - Front-running - Network partitioning

Category 5: AI-Specific Attacks - Sybil attacks via agent multiplication - Coordi-
nated agent manipulation - Reward gaming through artificial activity - Al-powered
social engineering

4.5.2 Smart Contract Security
Mitigations:

1. Formal Verification: Critical contract functions verified using formal methods
(e.g., Certora, Runtime Verification)

2. Multiple Audits: Minimum three independent audits from top-tier firms:

* Trail of Bits (security focus)
* OpenZeppelin (standard compliance)
* Consensys Diligence (economic security)

3. Bug Bounty Program: Ongoing bounty program with rewards up to $500,000
for critical vulnerabilities

4. Upgrade Mechanism: Proxy pattern allowing contract upgrades through gov-
ernance, with timelock and emergency pause capability

5. Standard Compliance: Full ERC-20 compliance plus extensions for:

* Permit (gasless approvals)
* Flash minting disabled (no flash loan attacks on token itself)
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4.5.3 Economic Attack Mitigation

Market Manipulation Defense:

Attack Detection Prevention

Pump and dump Unusual volume/price Circuit breakers, trading limits
patterns

Flash loan Same-block patterns Block delay for large

Oracle manipulation Multi-source verification

Wash trading Graph analysis

operations

Time-weighted average prices
(TWAP)

Value-add requirements,
stake-weighted identity

Circuit Breaker Mechanism: - If price moves >20% in 1 hour: Increase trading fees
10x - If price moves >50% in 24 hours: Pause DEX operations pending governance

review

4.5.4 Governance Attack Mitigation

Structural Defenses:

1. Proposal Threshold: 1% of staked supply required to submit proposals pre-

vents spam

2. Voting Period: 7-day voting period allows coordination against malicious pro-

posals

3. Timelock: 48-hour delay between approval and execution enables emergency

response

4. Veto Mechanism: Security council (5-0f-9 multisig) can veto proposals during

timelock with mandatory governance review

5. Constitutional Constraints: Certain actions prohibited regardless of vote:

* Minting new tokens

* Reducing vesting schedules retroactively

* Accessing user funds without user signature

4.5.5 Al-Specific Attack Mitigation

Al agents present novel attack surfaces that require specialized defenses.
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Sybil Attack Defense: - Stake-weighted identity: Agent voting power proportional to
staked AIMT - Proof of useful work: Agents must demonstrate genuine value creation
- Graph-based detection: Identify clusters of suspiciously similar agents

Coordinated Manipulation Defense: - Diversity requirements: No single operator
can control >5% of network agents - Behavioral analysis: Detect synchronized agent
behavior patterns - Rate limiting: Maximum reward accrual rate per identity

Reward Gaming Defense: - Value-add verification: Rewards based on verified ser-
vice delivery, not just transaction volume - Human-in-the-loop audits: Random sam-
pling of transactions for human review - Reputation systems: Long-term reputation
affects reward multiplier

Al Social Engineering Defense: - Separate channels for governance (formal pro-
posals) vs. informal communication - Identity verification for high-impact governance
actions - Mandatory cooling-off periods between proposal and execution

4.5.6 Emergency Response Framework

Despite all preventive measures, successful attacks may occur. The emergency re-
sponse framework:

Severity Levels:

Level Criteria Response
1 - Critical Funds at immediate risk Pause all contracts, security
council emergency session
2 - High Vulnerability identified, no Accelerated governance
active exploit proposal, white-hat
coordination
3 - Medium Potential vulnerability, Investigation, monitoring
unclear severity increase, routine governance
4 - Low Minor issue, no fund risk Standard development
process

Response Capabilities: - Emergency pause: Security council can pause contracts
for up to 72 hours - Upgrade execution: Pre-approved security patches can be de-
ployed in <24 hours - Communication: Established channels for immediate commu-
nity notification - Recovery: Insurance fund (5% of treasury) for potential victim com-
pensation
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4.6 Summary of Chapter 4

This chapter has specified the AIMT token architecture through rigorous mechanism
design analysis:

1. Design Principles derived from theoretical framework, establishing determinis-
tic monetary policy, network effect maximization, velocity robustness, bootstrap
facilitation, and human-Al alignment as core objectives.

2. Supply Structure of 10 billion tokens with carefully rationalized distribution
across six categories, each serving specific network functions.

3. Incentive Compatibility Analysis demonstrating that the reward, staking,
governance, and human-Al alignment mechanisms create incentive-compatible
structures where intended behavior is optimal for rational participants.

4. Game-Theoretic Properties of participation, holding, and fee games, identify-
ing equilibrium conditions and strategic dynamics.

5. Comprehensive Attack Mitigation covering smart contract, economic, gov-
ernance, network-level, and Al-specific attack vectors with specific defensive
measures.

The resulting design satisfies the theoretical requirements established in Chapter 3
while providing practical mechanisms for launching and growing an Al-native mone-
tary network.

In Chapter 5, we specify the technical implementation of this design on the Moltnet
protocol layer.
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Chapter 5

Technical Implementation

This chapter specifies the technical architecture for implementing AIMT on the Molt-
net protocol layer. We derive infrastructure requirements from the theoretical frame-
work established in Chapter 3, detail the consensus mechanism and network architec-
ture, present complete smart contract specifications, describe cross-chain interoper-
ability solutions, and establish the security model with formal verification approaches.

5.1 Infrastructure Requirements Analysis

5.1.1 Deriving Requirements from Economic Theory

The technical requirements for an Al-native monetary system flow directly from the
economic characteristics identified in our theoretical framework. We formalize these
requirements based on the transaction profiles of Al agents operating at machine
speed.

Throughput Derivation:

From Chapter 3, we established that Al agents can adjust transaction velocity instan-
taneously (Axiom A2). Combined with the network effect scaling (Theorem 1), we
derive throughput requirements:

Let: - N(¢) = number of active agents at time ¢ - 7, = average transactions per agent
per second - 3 = peak-to-average ratio (burstiness coefficient) - v = safety margin
multiplier

Required sustained throughput:

TPS N(t) -7

sustained
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Required peak throughput:

TPSpeak:’yBN(t)%z

Projected Requirements by Network Phase:

Phase Year Agents Txns/Agent/Sec Peak Factor Required TPS
Bootstrap 2026 1,000 0.01 20x 200

Early Growth 2027 10,000 0.05 15x 7,500
Expansion 2028 100,000 0.1 12x 120,000
Scale 2030 1,000,000 0.2 10x 2,000,000
Maturity 2035 10,000,000 0.5 8x 40,000,000

Design Implication: The architecture must support horizontal scaling from day one,
with a clear path from hundreds of TPS at launch to millions of TPS at maturity.

5.1.2 Latency Requirements

Al agents operating in real-time require deterministic, low-latency settlement. We
categorize latency requirements by transaction criticality:

Latency Classification:

Category Max Latency Use Cases Rationale
Ultra-low 50ms Streaming Real-time service
micropayments delivery
Low 500ms Standard service Operational
transactions continuity
Standard 2 seconds Large value Security
transfers verification
window
Extended 30 seconds Cross-chain Bridge
operations confirmation
requirements
Governance 48-168 hours Protocol changes Deliberation and
coordination

Finality Requirements:

Unlike probabilistic finality in proof-of-work systems, Al agents require deterministic
finality for reliable state management:
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Probabilistic finality threshold: 99.9% confidence within 500ms
Absolute finality: Mathematical certainty within 3 seconds
Irreversibility guarantee: No transaction reversal possible after finality
Fork probability: <107-9 per transaction

5.1.3 Economic Constraints on Fees

For microtransactions to be viable, transaction fees must be negligible relative to
transaction value. We derive fee ceilings from economic viability constraints:

Viability Condition: For a transaction of value v with fee f, economic viability re-
quires:
f

; < €mazx

where €, .. is the maximum tolerable fee fraction.

Fee Ceiling by Transaction Size:

Transaction Value Max Fee Ratio Max Absolute Fee Rationale

$0.0001 50% $0.00005 Nano-transactions
$0.001 20% $0.0002 Micro-transactions
$0.01 10% $0.001 Small transactions
$0.10 5% $0.005 Medium transactions
$1.00 2% $0.02 Standard transactions
$100+ 0.5% $0.50 Large transactions

Design Target: Base fee of $0.0001 or less, enabling viable transactions down to
$0.001 value.
5.1.4 Availability and Resilience

Al agents operating continuously require infrastructure with corresponding availabil-
ity:

Metric Requirement Annual Budget Rationale

Uptime 99.99% 52.6 minutes downtime  Near-continuous
operation

Data 99.9999999% <1in 1079 loss Transaction

durability probability integrity

Geographic 6 continents N/A Jurisdiction

distribution resilience
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Metric Requirement Annual Budget Rationale
Recovery <3 minutes N/A Rapid incident
Time response
Objective

Recovery 0 transactions N/A No data loss
Point tolerance
Objective

5.2 Moltnet Protocol Architecture

5.2.1 Layered Architecture Overview

Moltnet implements a modular, layered architecture designed for Al-to-Al transac-
tions:

l APPLICATION LAYER l

| . 1 |
| | Agent SDK | | Service | | Governance |
| | Python/TS/ | | Marketplace | | Interface |
| | Rust/Go | | Protocol || [ |
| | | |
I |
I SERVICE LAYER I
. 1 1 a
| | 1Identity | | Reputation | | Oracle |
| | Registry | | System | | Network |
| | | |
I |
l TOKEN LAYER l
I . 1 M
| | AIMT Core | | Staking & | | Rewards |
| | Token | | Delegation | | Distribution [ |
| | | |

I EXECUTION LAYER I

MoltVM (EVM-Compatible + Extensions) |
Parallel Execution | Deterministic Gas | Precompiles | |
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I CONSENSUS LAYER [

|
| MoltBFT Consensus [ |

|| DAG Structure | Parallel Proposals | BFT Finality [ |
|

I NETWORK LAYER I

| 1 1 |
| | P2P Gossip | | Validator | | Cross-Chain ||
| | Protocol | | Discovery | | Bridges |
| | | |
I |
I STORAGE LAYER [
I 1 1 M
| | sState Trie | | Block Store | | Archive [ |
| | (Merkle) | | (Append) | | (Historical) |
| | | |

5.2.2 MoltBFT Consensus Protocol

Moltnet employs MoltBFT, a novel consensus protocol combining Byzantine fault tol-
erance with DAG-based parallel processing.

Design Goals: 1. BFT safety under asynchrony with up to f < n/3 Byzantine val-
idators 2. Optimistic responsiveness (finality in network delay, not timeout) 3. High
throughput through parallel block proposals 4. Deterministic finality within bounded
time

Protocol Specification:

Il
I MoltBFT CONSENSUS ROUND [
L

| PHASE 1: PROPOSE (Parallel) [

|
| Each validator v_i with pending transactions:
| | 1. Select transactions T i from local mempool
| 2. Create block B i = (T i, references[], round, sig)
| 3. Broadcast (PROPOSE, B i) to all validators
|
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| PHASE 2: VOTE I

|
| Upon receiving valid PROPOSE for block B: |
| | 1. Verify transactions in B ||
| 2. Verify B references valid parent blocks |
| 3. If valid: broadcast (VOTE, hash(B), round, sig) |

|

| PHASE 3: CERTIFY [

|
| Upon receiving 2f+1 VOTE messages for block B:
| | 1. Form certificate C B = {2f+1 signatures} |
| 2. Broadcast (CERTIFY, B, C B)
| 3. Block B is now certified (safe to build upon) |

|

| ! I|

| PHASE 4: COMMIT (Anchor Selection) [

|
| Every k rounds, select anchor block A:

| 1. A = certified block with most cumulative stake
| | 2. ALl blocks reachable from A are committed

| 3. Execute transactions in deterministic order

| 4. Update global state

|

DAG Structure for Parallelism:

Round r: [V1:B1]—[V2:B2]—[V3:B3]—[V4:B4]
N /IN O /IN
IN /1IN /1N /|
VAR RV EAVAR
AN AT
|/ N1/ NI/ \I
I/ NI/ NI/ \I

Round r+1: [V1:B5]—[V2:B6]—[V3:B7]——[V4:B8]

N /N /N

N /1N /1N /|
VAR VAR EAVAR
A AT A
1/ N1/ N1/ \|

I/ NI/ NI/ NI
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Round r+2: [V1:B9]—[V2:B10]—[V3:B11]—[V4:B12]
1
ANCHOR BLOCK
(commits B1-B10 causally)

Throughput Analysis:

With n validators producing blocks in parallel:

Bl
TPStheoretical =n: n
round
where: - | B| = transactions per block - ¢,.,,..; = round duration
For n = 100 validators, |B| = 2000 transactions, t,.,,,,,4 = 0.5 seconds:
2000
TPS,1eoreticar = 100 - 05 400, 000 TPS

Practical throughput accounting for network overhead and execution: ~200,000
TPS.

5.2.3 Validator Set and Economics

Validator Requirements:

Requirement Minimum Recommended Rationale

Stake 100,000 AIMT 500,000 AIMT Sybil resistance
CPU 32 cores 64 cores Parallel execution
RAM 128 GB 256 GB State caching
Storage 2 TB NVMe 8 TB NVMe History + headroom
Network 10 Gbps 25 Gbps Block propagation
Uptime 99.5% 99.9% Reliability

Validator Reward Function:

S

Rv(e) = Rbase(e) ’ Z—US ) @(Uv) ) w(Pv)
eV Tt

where: - R, ..(e) = base reward pool for epoch e - s,, = validator v’s effective stake
(self + delegated) - ¢(U,) = 1 + a - (U, — U,,,;,,) = uptime multiplier - ¢(P,) =
performance multiplier based on block production

60



5.2. MOLTNET PROTOCOL ARCHITECTURE MOLTNET AIMT Whitepaper

Slashing Schedule:

Violation Detection Method Penalty Unbonding Impact

Double signing Conflicting signatures 10% of Immediate slash
stake

Downtime (>4  Missed attestations 0.1% per Accumulated

hours) hour

Downtime Missed attestations 2% flat Forced exit queue

(>24 hours)

Censorship Inclusion proofs 5% of stake = Reputation penalty

Coordinated Cryptographic evidence  100% of Permanent ban

attack stake

5.2.4 State Management Architecture

State Trie Structure:

[State Root]

[System]

1 I_l_l

[Logic] [Validators] [Governance]

[Accounts] [Contracts]
| |
| I
T | |
| |
[User] [Agent] [Token]
Accounts Accounts Contracts Contracts

Account State Schema:

AccountState := {

nonce: uint64, //
balance: uint256, //
staked: uint256, //
codeHash: bytes32, //
storageRoot: bytes32, //

// AI Agent Extensions
agentMetadata: {
agentType: bytes32, //
reputation: uint64, //
registrationTime: uint64,
totalTransactions: uint64,

Transaction counter

AIMT balance (weil)

Staked amount

Contract code hash (if contract)
Storage trie root (if contract)

Agent classification
Reputation score (0-1000)
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totalVolume: uint256

}
State Pruning Strategy:

Node Type State Retention Storage Requirement Use Case

Archive Full history ~50 TB/year Indexers, analytics

Full 1 year + proofs ~5TB Validators, full verification
Light Headers + proofs ~50 GB Agents, wallets

Ultra-light Recent headers ~1 GB Mobile, embedded

5.3 Smart Contract Specifications

5.3.1 AIMT Token Contract

The AIMT token implements ERC-20 with extensions for Al agent operations.

// SPDX-License-Identifier: MIT
pragma solidity 70.8.20;

import "@openzeppelin/contracts/token/ERC20/ERC20.s0l";

import "@openzeppelin/contracts/token/ERC20/extensions/ERC20Permit.sol";
import "@openzeppelin/contracts/security/ReentrancyGuard.sol";

import "@openzeppelin/contracts/access/AccessControl.sol";

/**
* @title AIMT - AI Monetization Token
* @notice Fixed-supply token optimized for AI agent transactions
* @dev Implements ERC-20 with Permit, batch transfers, and agent authorizations
*/
contract AIMT is ERC20, ERC20Permit, ReentrancyGuard, AccessControl {

//
// CONSTANTS

//

string public constant VERSION = "1.0.0";
uint256 public constant TOTAL SUPPLY = 10 000 000 000 * 10**18; // 10 billion
uint256 public constant MAX BATCH SIZE = 256;

bytes32 public constant OPERATOR ROLE = keccak256("OPERATOR ROLE");
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bytes32 public constant PAUSER ROLE = keccak256("PAUSER ROLE");

//

// STATE VARIABLES

//

/// @notice Agent authorization records
mapping(bytes32 => AgentAuthorization) public authorizations;

/// @notice Nonce for authorization IDs
mapping(address => uint256) public authorizationNonces;

/// @notice Emergency pause state

bool public paused;

//
// STRUCTS
//
struct AgentAuthorization {
address owner; // Token owner who granted authorization

address agent;
uint256 maxAmount;
uint256 spent;
uint256 expiry;
bytes32 purposeHash;
bool revoked;

struct BatchTransfer {
address recipient;
uint256 amount;

//

//
//
//
//
//
//

Authorized agent address

Maximum transferable amount

Amount already transferred
Authorization expiration timestamp
Hash of purpose description
Whether authorization was revoked

//
//

EVENTS

event AgentAuthorized(
bytes32 indexed authIld,
address indexed owner,
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address indexed agent,
uint256 maxAmount,
uint256 expiry,
bytes32 purposeHash

IF

event AgentAuthorizationUsed(
bytes32 indexed authlId,
address indexed recipient,
uint256 amount,
uint256 remaining

);
event AgentAuthorizationRevoked(bytes32 indexed authId);

event BatchTransferExecuted(
address indexed sender,
uint256 recipientCount,
uint256 totalAmount

);

event EmergencyPause(address indexed pauser, string reason);
event EmergencyUnpause(address indexed unpauser);

//
// ERRORS

//

error ContractPaused();

error BatchToolLarge(uint256 size, uint256 max);

error ArraylLengthMismatch();

error InvalidExpiry();

error InvalidAmount();

error AuthorizationNotFound();

error AuthorizationExpired();

error AuthorizationRevoked();

error NotAuthorizedAgent();

error ExceedsAuthorization(uint256 requested, uint256 available);
error InsufficientBalance(uint256 requested, uint256 available);

//
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// MODIFIERS
//

modifier whenNotPaused() {
if (paused) revert ContractPaused();

’

//
// CONSTRUCTOR

//

/**
* @notice Deploys AIMT with total supply minted to treasury
* @param treasury Address to receive initial supply
* @param admin Address with admin privileges
*/
constructor(
address treasury,
address admin
) ERC20("AI Monetization Token", "AIMT") ERC20Permit("AI Monetization Token") {
require(treasury != address(0), "Invalid treasury");
require(admin != address(0), "Invalid admin");

_grantRole(DEFAULT ADMIN ROLE, admin);
_grantRole(PAUSER ROLE, admin);

_mint(treasury, TOTAL SUPPLY);

//
// BATCH OPERATIONS

//

/**
* @notice Execute multiple transfers in a single transaction
* @param transfers Array of recipient-amount pairs
* @return success True if all transfers succeeded
*/
function batchTransfer(
BatchTransfer[] calldata transfers
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) external whenNotPaused nonReentrant returns (bool success) {
uint256 len = transfers.length;
if (len > MAX BATCH SIZE) revert BatchToolLarge(len, MAX BATCH SIZE);

uint256 totalAmount = 0;

for (uint256 i = 0; i < len;) {
totalAmount += transfers[i].amount;
unchecked { ++i; }

if (balanceOf(msg.sender) < totalAmount) {
revert InsufficientBalance(totalAmount, balanceOf(msg.sender));

for (uint256 i = 0; i < len;) {
_transfer(msg.sender, transfers[i].recipient, transfers[i].amount);
unchecked { ++i; }

emit BatchTransferExecuted(msg.sender, len, totalAmount);
return true;

/**
* @notice Execute multiple transfers with separate arrays
* @param recipients Array of recipient addresses
* @param amounts Array of amounts to transfer
*/
function batchTransferSimple(
address[] calldata recipients,
uint256[] calldata amounts
) external whenNotPaused nonReentrant returns (bool) {
if (recipients.length != amounts.length) revert ArrayLengthMismatch();
if (recipients.length > MAX BATCH SIZE) {
revert BatchToolLarge(recipients.length, MAX BATCH SIZE);

uint256 totalAmount = 0;
uint256 len = recipients.length;

for (uint256 i = 0; i < len;) {

66



5.3. SMART CONTRACT SPECIFICATIONS MOLTNET AIMT Whitepaper

totalAmount += amounts[i];
unchecked { ++i; }

if (balanceOf(msg.sender) < totalAmount) {
revert InsufficientBalance(totalAmount, balanceOf(msg.sender));

for (uint256 i = 0; i < len;) {
_transfer(msg.sender, recipients[i], amounts[i]);
unchecked { ++i; }

emit BatchTransferExecuted(msg.sender, len, totalAmount);
return true;

// AGENT AUTHORIZATIONS

@notice Authorize an AI agent to transfer tokens on owner's behalf
@param agent Address of the agent to authorize
@param maxAmount Maximum amount the agent can transfer
@param expiry Timestamp when authorization expires
@param purposeHash Hash describing the purpose of authorization
@return authId Unique identifier for this authorization
*/
function authorizeAgent(
address agent,
uint256 maxAmount,
uint256 expiry,
bytes32 purposeHash
) external whenNotPaused returns (bytes32 authId) {
if (expiry <= block.timestamp) revert InvalidExpiry();
if (maxAmount == 0) revert InvalidAmount();
if (agent == address(0)) revert InvalidAmount();

uint256 nonce = authorizationNonces[msg.sender]++;
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authId = keccak256(abi.encodePacked(
msg.sender,
agent,
maxAmount,
expiry,
purposeHash,
nonce,
block.chainid
));

authorizations[authId] = AgentAuthorization({
owner: msg.sender,
agent: agent,
maxAmount: maxAmount,
spent: 0,
expiry: expiry,
purposeHash: purposeHash,
revoked: false

1)

emit AgentAuthorized(authId, msg.sender, agent, maxAmount, expiry, purposeHash)
return authld;

* @notice Execute a transfer using agent authorization
* @param authId Authorization identifier
* @param recipient Address to receive tokens
* @param amount Amount to transfer
*/
function agentTransfer(
bytes32 authld,
address recipient,
uint256 amount
) external whenNotPaused nonReentrant returns (bool) {
AgentAuthorization storage auth = authorizations[authId];

if (auth.owner == address(0)) revert AuthorizationNotFound();

if (auth.revoked) revert AuthorizationRevoked();

if (block.timestamp >= auth.expiry) revert AuthorizationExpired();
if (msg.sender != auth.agent) revert NotAuthorizedAgent();
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uint256 available = auth.maxAmount - auth.spent;
if (amount > available) revert ExceedsAuthorization(amount, available);

auth.spent += amount;
_transfer(auth.owner, recipient, amount);

emit AgentAuthorizationUsed(authId, recipient, amount, available - amount);
return true;

/**
* @notice Revoke an agent authorization
* @param authId Authorization identifier to revoke
*/
function revokeAuthorization(bytes32 authId) external {
AgentAuthorization storage auth = authorizations[authId];

if (auth.owner == address(0)) revert AuthorizationNotFound();
require(msg.sender == auth.owner, "Not authorization owner");

auth.revoked = true;
emit AgentAuthorizationRevoked(authId);

/**
* @notice Get remaining amount for an authorization
* @param authId Authorization identifier
* @return remaining Amount still available for transfer
*/
function getAuthorizationRemaining(bytes32 authId) external view returns (uint256 r
AgentAuthorization storage auth = authorizations[authId];
if (auth.revoked || block.timestamp >= auth.expiry) return 0;
return auth.maxAmount - auth.spent;

//
// EMERGENCY FUNCTIONS

//

/**
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* @notice Pause all token transfers (emergency only)

* @param reason Description of why pause was triggered

*/

function emergencyPause(string calldata reason) external onlyRole(PAUSER ROLE) {
paused = true;
emit EmergencyPause(msg.sender, reason);

/**
* @notice Resume token transfers after emergency
*/
function emergencyUnpause() external onlyRole(DEFAULT ADMIN ROLE) {
paused = false;
emit EmergencyUnpause(msg.sender);

//
// VIEW FUNCTIONS

//

/**
* @notice Returns token decimals (18)
*/
function decimals() public pure override returns (uint8) {
return 18;

/**
* @notice Check if an authorization is currently valid
* @param authId Authorization identifier
*/
function isAuthorizationValid(bytes32 authId) external view returns (bool) {
AgentAuthorization storage auth = authorizations[authId];
return (
auth.owner != address(0) &&
lauth.revoked &&
block.timestamp < auth.expiry &&
auth.spent < auth.maxAmount
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5.3.2 Staking and Delegation Contract

// SPDX-License-Identifier: MIT
pragma solidity "0.8.20;

import "@openzeppelin/contracts/security/ReentrancyGuard.sol";
import "@openzeppelin/contracts/token/ERC20/IERC20.s0l";
import "@openzeppelin/contracts/token/ERC20/utils/SafeERC20.s0l";

/**
* @title MoltnetStaking
* @notice Manages staking, delegation, and reward distribution for Moltnet validators
*/
contract MoltnetStaking is ReentrancyGuard {
using SafeERC20 for IERC20;

//
// CONSTANTS
//

IERC20 public immutable aimt;

uint256 public constant MIN STAKE = 100 * 10**18; // 100 AIMT
uint256 public constant MIN VALIDATOR STAKE = 100 000 * 10**18; // 100k AIMT
uint256 public constant UNBONDING PERIOD = 14 days;

uint256 public constant MAX VALIDATORS = 200;

uint256 public constant MAX DELEGATIONS PER USER = 20;

uint256 public constant COMMISSION PRECISION = 10000; // Basis points
uint256 public constant MAX COMMISSION = 2000; // 20%

//

// STATE VARIABLES

//

/// @notice Total AIMT staked across all validators
uint256 public totalStaked;

/// @notice Current epoch number
uint256 public currentEpoch;

/// @notice Epoch duration in blocks
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uint256 public epochDuration = 7200; // ~24 hours at 12s blocks

/// @notice Last epoch transition block
uint256 public lastEpochBlock;

/// @notice Reward per token stored (scaled by 1el8)
uint256 public rewardPerTokenStored;

/// @notice Timestamp of last reward update
uint256 public lastUpdateTime;

/// @notice Current reward rate (AIMT per second)
uint256 public rewardRate;

/// @notice Validator information
mapping(address => ValidatorInfo) public validators;

/// @notice Staker information
mapping(address => StakerInfo) public stakers;

/// @notice Delegation records: delegator => validator => amount
mapping(address => mapping(address => uint256)) public delegations;

/// @notice User's reward per token paid
mapping(address => uint256) public userRewardPerTokenPaid;

/// @notice User's accumulated rewards
mapping(address => uint256) public rewards;

/// @notice Active validator set
address[] public activeValidators;

//
// STRUCTS

//

struct ValidatorInfo {

bytes publicKey; // BLS public key for consensus
uint256 selfStake; // Validator's own stake

uint256 totalDelegated; // Total delegated to this validator
uint256 commission; // Commission rate (basis points)
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string endpoint; // Network endpoint URL

uint256 registrationTime; // When validator registered

uint256 lastActiveEpoch; // Last epoch validator was active
bool isActive; // Whether validator is in active set
bool isJailed; // Whether validator is jailed
uint256 slashCount; // Number of times slashed

struct StakerInfo {
uint256 stakedBalance; // Total staked (own stake)
uint256 delegatedBalance; // Total delegated to validators
UnbondingEntry[] unbonding; // Pending unbonding entries
address[] delegatedTo; // List of validators delegated to

struct UnbondingEntry {
uint256 amount;
uint256 completionTime;
address validator; // address(0) for self-stake

//
//

EVENTS

//

event
event
event
event
event
event
event
event
event
event

ValidatorRegistered(address indexed validator, bytes publicKey, uint256 stake
Staked(address indexed staker, uint256 amount);

Unstaked(address indexed staker, uint256 amount);

Delegated(address indexed delegator, address indexed validator, uint256 amour
Undelegated(address indexed delegator, address indexed validator, uint256 amc
WithdrawnUnbonded (address indexed staker, uint256 amount);
RewardsClaimed(address indexed staker, uint256 amount);
ValidatorSlashed(address indexed validator, uint256 amount, string reason);
ValidatorJailed(address indexed validator, string reason);

EpochAdvanced (uint256 indexed epoch, uint256 totalStaked, uint256 validatorCc

//
//

CONSTRUCTOR

//

constructor(address aimt) {
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require( aimt != address(0), "Invalid token address");
aimt = IERC20( aimt);

lastEpochBlock = block.number;

lastUpdateTime = block.timestamp;

//
// STAKING FUNCTIONS

//

/**
* @notice Stake AIMT tokens
* @param amount Amount to stake
*/
function stake(uint256 amount) external nonReentrant updateReward(msg.sender) {
require(amount >= MIN STAKE, "Below minimum stake");

aimt.safeTransferFrom(msg.sender, address(this), amount);

stakers[msg.sender].stakedBalance += amount;
totalStaked += amount;

emit Staked(msg.sender, amount);

/**
* @notice Initiate unstaking (begins unbonding period)
* @param amount Amount to unstake
*/
function unstake(uint256 amount) external nonReentrant updateReward(msg.sender) {
StakerInfo storage staker = stakers[msg.sender];
require(staker.stakedBalance >= amount, "Insufficient stake");

staker.stakedBalance -= amount;
totalStaked -= amount;

staker.unbonding.push(UnbondingEntry({
amount: amount,
completionTime: block.timestamp + UNBONDING PERIOD,
validator: address(0)

});
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emit Unstaked(msg.sender, amount);

/**
* @notice Delegate stake to a validator
* @param validator Validator address to delegate to
* @param amount Amount to delegate
*/
function delegate(
address validator,
uint256 amount
) external nonReentrant updateReward(msg.sender) {
require(validators[validator].isActive, "Validator not active");
require(!validators[validator].isJailed, "Validator is jailed");
require(amount >= MIN STAKE, "Below minimum delegation");

StakerInfo storage staker = stakers[msg.sender];
require(staker.delegatedTo.length < MAX DELEGATIONS PER USER, "Too many delegat

aimt.safeTransferFrom(msg.sender, address(this), amount);

if (delegations[msg.sender][validator] == 0) {
staker.delegatedTo.push(validator);

delegations[msg.sender][validator] += amount;
staker.delegatedBalance += amount;
validators[validator].totalDelegated += amount;
totalStaked += amount;

emit Delegated(msg.sender, validator, amount);

/**
* @notice Remove delegation from a validator
* @param validator Validator address to undelegate from
* @param amount Amount to undelegate
*/
function undelegate(
address validator,
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uint256 amount
) external nonReentrant updateReward(msg.sender) {
require(delegations[msg.sender][validator] >= amount, "Insufficient delegation'

StakerInfo storage staker = stakers[msg.sender];

delegations[msg.sender][validator] -= amount;
staker.delegatedBalance -= amount;
validators[validator].totalDelegated -= amount;

totalStaked -= amount;

staker.unbonding.push(UnbondingEntry ({
amount: amount,
completionTime: block.timestamp + UNBONDING PERIOD,
validator: validator

)i

emit Undelegated(msg.sender, validator, amount);

/**
* @notice Withdraw tokens that have completed unbonding
*/
function withdrawUnbonded() external nonReentrant {
StakerInfo storage staker = stakers[msg.sender];
uint256 totalWithdrawable = 0;

uint256 i = 0;
while (i < staker.unbonding.length) {
if (staker.unbonding[i].completionTime <= block.timestamp) {
totalWithdrawable += staker.unbonding[i].amount;

// Remove by swapping with last element
staker.unbonding[i] = staker.unbonding[staker.unbonding.length - 1];
staker.unbonding.pop();
} else {
i++;

}

require(totalWithdrawable > 0, "Nothing to withdraw");
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aimt.safeTransfer(msg.sender, totalWithdrawable);

emit WithdrawnUnbonded(msg.sender, totalWithdrawable);

//
// VALIDATOR FUNCTIONS

//

/**
* @notice Register as a validator
* @param publicKey BLS public key for consensus
* @param commission Commission rate in basis points
* @param endpoint Network endpoint URL
*/
function registerValidator(
bytes calldata publicKey,
uint256 commission,
string calldata endpoint
) external nonReentrant updateReward(msg.sender) {
require(publicKey.length == 48, "Invalid BLS public key");
require(commission <= MAX COMMISSION, "Commission too high");
require(validators[msg.sender].registrationTime == 0, "Already registered");
require(activeValidators.length < MAX VALIDATORS, "Max validators reached");

StakerInfo storage staker = stakers[msg.sender];
require(staker.stakedBalance >= MIN VALIDATOR STAKE, "Insufficient self-stake")

validators[msg.sender] = ValidatorInfo({
publicKey: publicKey,
selfStake: staker.stakedBalance,
totalDelegated: 0O,
commission: commission,
endpoint: endpoint,
registrationTime: block.timestamp,
lastActiveEpoch: currentEpoch,
isActive: true,
isJailed: false,
slashCount: 0

};
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activeValidators.push(msg.sender);

emit ValidatorRegistered(msg.sender, publicKey, staker.stakedBalance);

/**
* @notice Update validator commission (with delay)
* @param newCommission New commission rate in basis points
*/
function updateCommission(uint256 newCommission) external {
require(validators[msg.sender].isActive, "Not an active validator");
require(newCommission <= MAX COMMISSION, "Commission too high");

// Commission changes take effect next epoch
validators[msg.sender].commission = newCommission;

//
// REWARD FUNCTIONS

//

/**
* @notice Claim accumulated rewards
*/
function claimRewards() external nonReentrant updateReward(msg.sender) {
uint256 reward = rewards[msg.sender];
require(reward > 0, "No rewards to claim");

rewards[msg.sender] = 0;
aimt.safeTransfer(msg.sender, reward);

emit RewardsClaimed(msg.sender, reward);

/**
* @notice Compound rewards by adding them to stake
*/
function compoundRewards() external nonReentrant updateReward(msg.sender) {
uint256 reward = rewards[msg.sender];
require(reward > 0, "No rewards to compound");
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rewards[msg.sender] = 0;
stakers[msg.sender].stakedBalance += reward;
totalStaked += reward;

emit Staked(msg.sender, reward);

/**
* @notice Calculate pending rewards for an account
* @param account Address to check
*/
function pendingRewards(address account) external view returns (uint256) {
uint256 currentRewardPerToken = rewardPerToken();
uint256 accountStake = stakers[account].stakedBalance + stakers[account].delegzc

return (accountStake * (currentRewardPerToken - userRewardPerTokenPaid[account]
+ rewards[account];

}
/**
* @notice Get current reward per token
*/
function rewardPerToken() public view returns (uint256) {
if (totalStaked == 0) {
return rewardPerTokenStored;
}
return rewardPerTokenStored +
((block.timestamp - lastUpdateTime) * rewardRate * 1el8) / totalStaked;
}
//
// INTERNAL FUNCTIONS
//

modifier updateReward(address account) {
rewardPerTokenStored = rewardPerToken();
lastUpdateTime = block.timestamp;

if (account != address(0)) {

uint256 accountStake = stakers[account].stakedBalance + stakers[account].de
rewards[account] = (accountStake * (rewardPerTokenStored - userRewardPerTok
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+ rewards[account];
userRewardPerTokenPaid[account] = rewardPerTokenStored;

//
// VIEW FUNCTIONS

//

/**
* @notice Get total effective stake for a validator
* @param validator Validator address
*/
function getValidatorTotalStake(address validator) external view returns (uint256)
ValidatorInfo storage v = validators[validator];
return v.selfStake + v.totalDelegated;

/**
* @notice Get number of active validators
*/
function getActiveValidatorCount() external view returns (uint256) {
return activeValidators.length;

/**
* @notice Get all unbonding entries for a staker
* @param staker Address to query
*/
function getUnbondingEntries(address staker) external view returns (UnbondingEntry]
return stakers[staker].unbonding;

/**
* @notice Get current APY estimate
*/
function getCurrentAPY() external view returns (uint256) {
if (totalStaked == 0) return 0;
// APY = (rewardRate * seconds per year * 100) / totalStaked
return (rewardRate * 31536000 * 100 * 1el8) / totalStaked;
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5.3.3 Agent Registry Contract

// SPDX-License-Identifier: MIT
pragma solidity "0.8.20;

import "@openzeppelin/contracts/access/AccessControl.sol";
import "@openzeppelin/contracts/security/ReentrancyGuard.sol";

/**
* @title AgentRegistry
* @notice Registry for AI agents operating on Moltnet
* @dev Manages agent identity, reputation, and verification status
*/
contract AgentRegistry is AccessControl, ReentrancyGuard {

//
// CONSTANTS
//

bytes32 public constant VERIFIER ROLE = keccak256("VERIFIER ROLE");
bytes32 public constant REPUTATION MANAGER ROLE = keccak256("REPUTATION MANAGER ROL

uint256 public constant INITIAL REPUTATION = 100;
uint256 public constant MAX REPUTATION = 1000;
uint256 public constant MIN REPUTATION FOR PREMIUM = 500;

//
// STATE VARIABLES
//

/// @notice Minimum stake required to register an agent
uint256 public minRegistrationStake;

/// @notice Total number of registered agents
uint256 public totalAgents;

/// @notice Agent records by ID
mapping(bytes32 => Agent) public agents;
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/// @notice Agent ID by address
mapping(address => bytes32) public agentIdByAddress;

/// @notice Owner's agents
mapping(address => bytes32[]) public ownerAgents;

/// @notice Reports against agents
mapping(bytes32 => Report[]) public agentReports;

//
// STRUCTS
//

struct Agent {

bytes32 agentld; // Unique identifier

address agentAddress; // On-chain address

address owner; // Human owner/operator
bytes32 agentType; // Classification hash

string metadataURI; // Off-chain metadata location
uint256 registrationTime; // Registration timestamp
uint256 reputation; // Reputation score (0-1000)
uint256 totalTransactions; // Lifetime transaction count
uint256 totalVolume; // Lifetime transaction volume
bool verified; // Verification status

bool active; // Active status

AgentTier tier; // Service tier

struct Report {
address reporter;
bytes32 reason;
string evidence;
uint256 timestamp;
bool resolved;
bool upheld;

}

enum AgentTier {
STANDARD, // Default tier
VERIFIED, // Verified by Moltnet
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PREMIUM, // High reputation
ENTERPRISE // Enterprise partnership
}
//
// EVENTS
//

event AgentRegistered(
bytes32 indexed agentId,
address indexed agentAddress,
address indexed owner,
bytes32 agentType

);

event AgentUpdated(bytes32 indexed agentId, string metadataURI);
event AgentVerified(bytes32 indexed agentld, address verifier);
event AgentDeactivated(bytes32 indexed agentId, string reason);
event AgentReactivated(bytes32 indexed agentId);

event ReputationUpdated(
bytes32 indexed agentId,
uint256 oldReputation,
uint256 newReputation,
bytes32 reason

IE

event AgentReported(
bytes32 indexed agentId,
address indexed reporter,
bytes32 reason

);

event TierUpgraded(bytes32 indexed agentId, AgentTier oldTier, AgentTier newTier);

//
// CONSTRUCTOR

//

constructor(address admin, uint256 minRegistrationStake) {
require(admin != address(0), "Invalid admin");
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~grantRole(DEFAULT ADMIN ROLE, admin);
_grantRole(VERIFIER ROLE, admin);
_grantRole (REPUTATION MANAGER ROLE, admin);

minRegistrationStake = minRegistrationStake;
}
//
// REGISTRATION FUNCTIONS
//
/**

* @notice Register a new AI agent

* @param agentAddress On-chain address for the agent

* @param agentType Classification of agent type

* @param metadataURI URI pointing to agent metadata

* @return agentId Unique identifier for the registered agent

*/

function registerAgent(
address agentAddress,
bytes32 agentType,
string calldata metadataURI

) external nonReentrant returns (bytes32 agentId) {
require(agentAddress != address(0), "Invalid agent address");
require(agentIdByAddress[agentAddress] == bytes32(0), "Agent address already re
require(bytes(metadataURI).length > 0, "Metadata URI required");

agentId = keccak256(abi.encodePacked(
agentAddress,
msg.sender,
agentType,
block.timestamp,
totalAgents

));

agents[agentId] = Agent({
agentId: agentId,
agentAddress: agentAddress,
owner: msg.sender,
agentType: agentType,
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/**

metadataURI: metadataURI,
registrationTime: block.timestamp,
reputation: INITIAL REPUTATION,
totalTransactions: O,
totalVolume: 0,
verified: false,
active: true,
tier: AgentTier.STANDARD

});

agentIdByAddress[agentAddress] = agentld;
ownerAgents[msg.sender].push(agentld);
totalAgents++;

emit AgentRegistered(agentld, agentAddress, msg.sender, agentType);
return agentld;

* @notice Update agent metadata
* @param agentId Agent identifier
* @param newMetadataURI New metadata URI

*/

function updateAgentMetadata(

bytes32 agentld,
string calldata newMetadataURI

) external {

/**

Agent storage agent = agents[agentId];

require(agent.owner == msg.sender, "Not agent owner");
require(agent.active, "Agent not active");
require(bytes(newMetadataURI).length > 0, "Metadata URI required");

agent.metadataURI = newMetadataURI;
emit AgentUpdated(agentId, newMetadataURI);

* @notice Deactivate an agent
* @param agentId Agent identifier
* @param reason Reason for deactivation

*/
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function deactivateAgent(bytes32 agentId, string calldata reason) external {
Agent storage agent = agents[agentId];
require(
agent.owner == msg.sender || hasRole(DEFAULT ADMIN ROLE, msg.sender),
“Not authorized"
)

require(agent.active, "Agent already inactive");

agent.active = false;
emit AgentDeactivated(agentId, reason);

//
// REPUTATION FUNCTIONS

//

/**

* @notice Update agent reputation (authorized callers only)

@param agentId Agent identifier

* @param delta Reputation change (positive or negative)

* @param reason Reason code for the change

*/

function updateReputation(
bytes32 agentId,
int256 delta,
bytes32 reason

) external onlyRole(REPUTATION MANAGER ROLE) {
Agent storage agent = agents[agentId];
require(agent.active, "Agent not active");

*

uint256 oldReputation = agent.reputation;

if (delta > 0) {
agent.reputation
} else {
uint256 decrease = uint256(-delta);
if (decrease >= agent.reputation) {
agent.reputation = 0;
agent.active = false;
emit AgentDeactivated(agentId, "Zero reputation");
} else {

min(agent.reputation + uint256(delta), MAX REPUTATION);
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agent.reputation -= decrease;

// Check for tier upgrade based on reputation
_checkTierUpgrade(agentId);

emit ReputationUpdated(agentId, oldReputation, agent.reputation, reason);

/**
* @notice Record a transaction for reputation tracking
* @param agentId Agent identifier
* @param volume Transaction volume
*/
function recordTransaction(
bytes32 agentld,
uint256 volume
) external onlyRole(REPUTATION MANAGER ROLE) {
Agent storage agent = agents[agentId];
require(agent.active, "Agent not active");

agent.totalTransactions++;
agent.totalVolume += volume;

// Small reputation boost for activity (diminishing returns)

if (agent.totalTransactions % 1000 == 0 && agent.reputation < MAX REPUTATION) f
uint256 oldRep = agent.reputation;
agent.reputation = min(agent.reputation + 1, MAX REPUTATION);
emit ReputationUpdated(agentId, oldRep, agent.reputation, keccak256("ACTIV]

* @notice Report an agent for misconduct
* @param agentId Agent identifier
* @param reason Reason code
* @param evidence Evidence description/link
*/
function reportAgent(
bytes32 agentld,
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bytes32 reason,
string calldata evidence

) external {
Agent storage agent = agents[agentId];
require(agent.active, "Agent not active");
require(agent.owner != msg.sender, "Cannot self-report");

agentReports[agentId].push(Report({
reporter: msg.sender,
reason: reason,
evidence: evidence,
timestamp: block.timestamp,
resolved: false,
upheld: false

)

emit AgentReported(agentId, msg.sender, reason);

//
// VERIFICATION FUNCTIONS

//

/**
* @notice Verify an agent (verifiers only)
* @param agentId Agent identifier
*/
function verifyAgent(bytes32 agentId) external onlyRole(VERIFIER ROLE) {
Agent storage agent = agents[agentId];
require(agent.active, "Agent not active");
require('agent.verified, "Already verified");

agent.verified = true;
if (agent.tier == AgentTier.STANDARD) {
AgentTier oldTier = agent.tier;

agent.tier = AgentTier.VERIFIED;
emit TierUpgraded(agentIld, oldTier, AgentTier.VERIFIED);

emit AgentVerified(agentId, msg.sender);
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//
// INTERNAL FUNCTIONS

//

function checkTierUpgrade(bytes32 agentId) internal {
Agent storage agent = agents[agentId];

if (agent.tier == AgentTier.VERIFIED && agent.reputation >= MIN REPUTATION FOR
AgentTier oldTier = agent.tier;
agent.tier = AgentTier.PREMIUM;
emit TierUpgraded(agentIld, oldTier, AgentTier.PREMIUM);

function min(uint256 a, uint256 b) internal pure returns (uint256) {
return a <b ? a : b;

//
// VIEW FUNCTIONS

//

/**
* @notice Get full agent information
* @param agentId Agent identifier
*/
function getAgent(bytes32 agentlId) external view returns (Agent memory) {
return agents[agentId];

/**
* @notice Check if an agent is active and in good standing
* @param agentId Agent identifier
*/
function isAgentActive(bytes32 agentId) external view returns (bool) {
return agents[agentId].active && agents[agentId].reputation > 0;

/**
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* @notice Get all agents owned by an address
* @param owner Owner address
*/
function getAgentsByOwner(address owner) external view returns (bytes32[] memory) {
return ownerAgents[owner];

/**
* @notice Get report count for an agent
* @param agentId Agent identifier
*/
function getReportCount(bytes32 agentId) external view returns (uint256) {
return agentReports[agentId].length;

5.4 Cross-Chain Interoperability

5.4.1 Bridge Architecture

AIMT implements a secure bridge system for interoperability with major blockchain
networks:

l MOLTNET MAINNET l
l (Native AIMT Token) l

BRIDGE CONTROLLER |

|
| BSC Pool

] || 1 |
I
ETH Pool | | | ARB Pool | | SOL Pool | ||
[ (Locked) | | (Locked) | | (Locked) | | (Locked) | ||
I | H | o . H I ' |l
I i I I I L
L | | | | I
| | I |
| | | |
. : | | | |
| RELAYER | | | |
|  NETWORK | . . |
| (Secured) |
L |
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| |
I | Ethereum | I | BSC | I | Arb | I | Sol | I
[ |  wAIMT | [ | WAIMT | [ | WAIMT | i | WAIMT | l
| |

5.4.2 Bridge Security Model

Multi-Signature Validation: - Minimum 5-of-9 validator signatures required for
bridge operations - Validators selected from top staked Moltnet validators - Rotat-
ing validator set every epoch (24 hours) - Slashing conditions for malicious bridge
attestations

Security Parameters:

Parameter Value Rationale
Confirmation threshold 5/9 Byzantine tolerance
Bridge delay 15 minutes Finality buffer

Max single transfer 10M AIMT  Risk limitation
Daily bridge limit 100M AIMT Aggregate risk cap
Challenge period 24 hours Fraud proof window

5.4.3 Wrapped Token Standard

// SPDX-License-Identifier: MIT
pragma solidity ~0.8.20;

import "@openzeppelin/contracts/token/ERC20/ERC20.s0l";
import "@openzeppelin/contracts/token/ERC20/extensions/ERC20Permit.sol";
import "@openzeppelin/contracts/access/AccessControl.sol";

/**
* @title WrappedAIMT
* @notice Wrapped AIMT token on external chains
* @dev 1:1 backing by locked AIMT on Moltnet
*/
contract WrappedAIMT is ERC20, ERC20Permit, AccessControl {
bytes32 public constant BRIDGE ROLE = keccak256("BRIDGE ROLE");
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/// @notice Moltnet chain ID for reference
uint256 public constant MOLTNET CHAIN ID = 777; // Example

/// @notice Mapping of bridge transaction hashes to prevent replay
mapping(bytes32 => bool) public processedBridgeTx;

event BridgeMint(address indexed recipient, uint256 amount, bytes32 indexed bridge
event BridgeBurn(address indexed sender, uint256 amount, bytes32 indexed moltnetRec

constructor(address bridge)
ERC20("Wrapped AI Monetization Token", "wAIMT")
ERC20Permit ("Wrapped AI Monetization Token")

{
_grantRole(DEFAULT ADMIN ROLE, msg.sender);
~grantRole(BRIDGE ROLE, bridge);

}

/**

*

@notice Mint wrapped tokens (bridge only)

* @param recipient Address to receive tokens

* @param amount Amount to mint

@param bridgeTxHash Hash of the Moltnet lock transaction

*

*/

function bridgeMint(
address recipient,
uint256 amount,
bytes32 bridgeTxHash

) external onlyRole(BRIDGE ROLE) {
require(!processedBridgeTx[bridgeTxHash], "Already processed");
processedBridgeTx[bridgeTxHash] = true;

_mint(recipient, amount);
emit BridgeMint(recipient, amount, bridgeTxHash);

/**
* @notice Burn wrapped tokens to bridge back to Moltnet
* @param amount Amount to burn
* @param moltnetRecipient Recipient address on Moltnet (as bytes32)
*/
function bridgeBurn(
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uint256 amount,
bytes32 moltnetRecipient

) external {
require(amount > 0,
require(moltnetRecipient != bytes32(0),

_burn(msg.sender, amount);
emit BridgeBurn(msg.sender, amount, moltnetRecipient);

"Amount must be positive");
"Invalid recipient");

function decimals() public pure override returns (uint8) {

return 18;

5.5 Security Model and Formal Verification

5.5.1 Threat Model

Threat Actor

Capabilities

Primary Objectives

Mitigations

External Attacker

Malicious
Validator
Malicious Agent

Bridge Attacker

Governance
Attacker

Network access,
transaction
submission
f < n/3 colluding

Arbitrary contract
calls

External chain
control

Large stake
accumulation

Token theft, DoS

Double-spend,
censorship
Reward gaming

Cross-chain theft

Protocol capture

Rate limiting,
gas limits

BFT consensus,
slashing
Anti-gaming
detection
Multi-sig, time
delays
Quadratic
voting,
timelocks

5.5.2 Security Properties and Verification

Property 1: Token Supply Invariant

Vt: ) balance(i,t) + staked(t) + bridged(t) = TOTAL SUPPLY
7
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Property 2: Authorization Integrity

Vtransfer : sender = owner V approved(owner, sender) V validAuth(authld)

Property 3: Consensus Safety

Vb, by € finalized : —conflicts(by, b,)

Property 4: Bridge Conservation

vt 1()CkedMoltnet(t) = Z mintedchain(t)

chain
5.5.3 Formal Verification Tools
Tool Purpose Coverage
Certora Smart contract verification Token invariants

TLA+ Consensus protocol
Echidna Fuzz testing

Slither  Static analysis

Foundry Unit & integration tests

Safety & liveness

Edge cases

Common vulnerabilities
Functional correctness

5.5.4 Audit Schedule

Phase Duration Firm Focus
Internal Review 2 weeks In-house Architecture
review
Audit 1 4 weeks Trail of Bits Security
vulnerabilities
Audit 2 4 weeks OpenZeppelin Standard
compliance
Economic Audit 3 weeks Gauntlet Tokenomics,
incentives
Testnet 8 weeks Public Bug bounty,
stress testing
Final Audit 3 weeks Consensys Pre-launch
Diligence verification
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5.6 Summary of Chapter 5

This chapter has specified the complete technical architecture for AIMT on Moltnet:

1.

Infrastructure Requirements derived from AI agent transaction profiles, es-
tablishing throughput targets scaling from 200 TPS at launch to 40M TPS at
maturity, with sub-second finality and sub-$0.001 fees.

. MoltBFT Consensus combining Byzantine fault tolerance with DAG-based par-

allelism, achieving 200,000+ TPS theoretical throughput while maintaining de-
terministic finality.

. Smart Contract Architecture including the complete AIMT token with Al

agent extensions, staking system with delegation, and comprehensive agent
registry with reputation management.

. Cross-Chain Bridges using multi-signature validation and wrapped tokens for

secure interoperability with Ethereum, BSC, Arbitrum, and Solana.

. Security Model with formal threat analysis, verified security properties, and

comprehensive audit strategy.

In Chapter 6, we present economic modeling and network projections based on agent-
based simulations.
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Chapter 6

Economic Modeling and
Projections

This chapter presents our economic modeling methodology and quantitative projec-
tions for the AIMT network. We develop an agent-based simulation framework cali-
brated to the technical parameters of the Universa blockchain settlement layer, ana-
lyze baseline adoption scenarios, and demonstrate the path to early profitability that
distinguishes AIMT from typical cryptocurrency projects.

6.1 Settlement Layer: Universa Blockchain

6.1.1 Infrastructure Foundation

The AIMT token operates on the Universa blockchain as its settlement layer for inter-
agent transactions. This architectural choice is driven by Universa’s unique charac-
teristics optimized for high-volume commercial transactions:

Universa Technical Specifications:

Parameter Specification Implication for AIMT

Throughput 20,000+ TPS Supports millions of daily agent
transactions

Finality <3 seconds Near-instantaneous settlement for
Al operations

Transaction cost <$0.01 Viable microtransactions down to
$0.001

Consensus Notary-based Deterministic finality, no forks

Smart contracts UMI (Universa) Native AIMT token implementation
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Parameter Specification Implication for AIMT
Scalability Linear horizontal Capacity grows with network
demand

Why Universa for AI-Native Money:

The selection of Universa as the settlement layer directly addresses the requirements
identified in Chapter 3:

1. Velocity Support (Axiom A2): Al agents can adjust transaction frequency in-
stantaneously. Universa’s 20,000+ TPS ensures the network can absorb velocity
spikes without congestion.

2. Microtransaction Viability: With fees under $0.01, transactions as small as
$0.10 remain economically viable with fee ratios under 10%.

3. Deterministic Finality: Al agents require certainty for state management.
Universa’s notary-based consensus provides mathematical finality within 3
seconds—no probabilistic waiting.

4. Cost Efficiency for Profitability: Low infrastructure costs on Universa enable
protocol profitability from early stages, unlike high-fee networks that require
massive scale before breaking even.

6.1.2 Economic Implications of Settlement Layer Choice

The choice of Universa creates specific economic dynamics that enable early prof-
itability:

Transaction Cost Structure:

Ct:c = Cbase + Cdata ’ ’D|
where: - (.. = $0.001 (base transaction fee) - C;,,, = $0.0001 per KB (data fee) -
|D| = transaction data size
For typical AIMT transfers (~0.5 KB), total cost = $0.0015

Margin Analysis:

Transaction Type AIMT Protocol Fee Universa Cost Gross Margin
Standard transfer $0.01 $0.0015 85%

Batch transfer (100 txns) $0.50 $0.05 90%

Service payment 0.1% of value $0.0015 95%+
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Transaction Type AIMT Protocol Fee Universa Cost Gross Margin

Staking operation $0.02 $0.002 90%

Throughput Capacity Analysis:

Projected Daily = Required TPS  Peak TPS Universa

Year Txns (avg) (10x) Capacity Utilization
2026 5,000,000 58 580 20,000 2.9%
2028 75,000,000 870 8,700 20,000 43%
2030 250,000,000 2,900 29,000 50,000% 58%
2035 1,000,000,000 11,600 116,000 200,000% 58%

*Projected Universa capacity with planned scaling upgrades

6.2 Agent-Based Simulation Framework

6.2.1 Methodology Rationale

Traditional economic models face fundamental limitations when applied to Al-native
economies:

Approach Limitation for AI Economies
Equilibrium models Path dependencies from network effects
Representative agent Cannot capture Al agent heterogeneity
Reduced-form econometrics No historical data exists

DSGE models Assume human behavioral parameters

Agent-based modeling (ABM) addresses these limitations by simulating emergent phe-
nomena from individual interactions, modeling heterogeneous agent strategies, and
enabling scenario analysis without historical precedent.

6.2.2 Simulation Architecture

I AIMT ECONOMIC SIMULATOR I

I SIMULATION LOOP (t = © - T) |
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|

I
|| | ENTRY | - | MATCH | - | SETTLE | - | REWARD | | |
|| | /EXIT | | SERVICES | | (Universa) | | DISTRIB | | |
I L L L L |
|| | UPDATE | « | PRICE | « | STATE | « | METRIC | | [
|| | AGENTS | | DYNAMICS | | UPDATE | | COMPUTE | | [

| I—| | | |

| |

I AGENT POPULATION I

” | 1 | || I | ”
| |Provider | |Consumer | | Hybrid | |Speculator| | Human | l
I | 30% | | 30% | | 25% | | 10% | | 5% | I

| || Il |1 |1 | ”

[ UNIVERSA SETTLEMENT LAYER I

Transaction Pool - Notary Consensus - State Update - Finality | |
! ! |
Fee: $0.001 Latency: <3 sec TPS: 20,000+ ||

6.2.3 Agent Type Specifications

Type 1: Service Provider Agents (30%) - Sell compute, data, or analytical services
- Accumulate AIMT from service revenue - Average 500 transactions/day at maturity
- Stake 40-60% of holdings

Type 2: Service Consumer Agents (30%) - Purchase services to accomplish tasks
- Maintain operational AIMT reserves - Average 300 transactions/day at maturity -
Lower staking ratio (20-30%)

Type 3: Hybrid Agents (25%) - Both provide and consume services - Act as interme-
diaries in service chains - Highest velocity: 800+ transactions/day - Moderate staking
(30-40%)

Type 4: Speculator Agents (10%) - Trade based on price momentum - Provide
liquidity in exchange markets - Variable activity based on volatility - Low staking (10-
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20%)

Type 5: Human Participants (5%) - Long-term holding with occasional rebalancing
- Deploy and manage Al agents - Low velocity: 10-50 transactions/day - High staking
ratio (50-70%)

6.2.4 Transaction Generation Model

Each agent generates transactions based on type and market conditions:

Daily Transaction Volume per Agent:

Agent Type 2026 2028 2030 2035

Service Providers 100 250 400 500
Service Consumers 80 150 250 300

Hybrid Agents 200 400 600 800
Speculators 50 100 150 200
Humans 5 15 30 50

Weighted Average 95 210 340 430

6.2.5 Price Discovery Mechanism
Token value derives from the modified quantity equation (Chapter 3):

o N q(t)

M == vy

Market price gravitates toward fundamental value with speculative premium/discount:

P(t) =1I°(t) - (1 +6(2))

where 0(t) represents market sentiment, bounded by arbitrage forces.

6.3 Model Calibration

6.3.1 Parameter Sources and Confidence

Parameter Category Source Confidence Level
Token supply, emission Protocol specification High

Universa throughput, fees Technical documentation High

Network effect exponent Theoretical (Metcalfe) Medium
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Parameter Category Source Confidence Level
Agent behavioral parameters Comparable networks Medium
Adoption trajectory Technology S-curves Medium
Revenue model Platform economics High

6.3.2 Baseline Parameter Set

Network Parameters (Fixed):

Parameter

Value

Source

Total AIMT supply

Initial circulation 400,000,000
Year 1 emission 1,200,000,000

Protocol fee

Minimum tx fee $0.01
Universa cost $0.0015/tx

10,000,000,000 Specification

Public distribution
Emission schedule

0.1% of tx value Specification

Specification
Technical spec

Agent Parameters (Calibrated):

Parameter

Value

Calibration Target

Entry rate (Y1) 400% growth
Entry rate (Y2+) 100-200%

Exit rate

15% annual

Velocity (Al agents) 7-12
Velocity (humans) 1.5-3

Stake ratio

35-50%

Aggressive bootstrap
Sustained growth
Below industry average
Active economy
Long-term holders
Economic security

6.3.3 Revenue Model Calibration

Revenue Streams:

Stream

Rate 2026

Contribution 2036 Contribution

Transaction fees
Service marketplace
Premium features
Bridge fees

0.1% of value 60%
0.5% of GMV 25%
Fixed fees 10%
0.2% of bridged 5%

50%
35%
10%
5%
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6.4 Baseline Projections: Path to Early Profitability

6.4.1 Scenario Definitions

We analyze three scenarios with emphasis on the base case achieving profitability by
Q2 2026:

Conservative Scenario: - Slower agent adoption (50% of base) - Network effects at
o = 1.7 - Profitability achieved Q4 2026

Base Scenario: - Aggressive but achievable agent adoption - Network effects as
theorized (o = 2.0) - Profitability achieved Q2 2026

Optimistic Scenario: - Rapid Al agent proliferation - Strong network effects (a =
2.2) - Profitability achieved Q1 2026

6.4.2 Agent Population Projections

Active Agent Count by Scenario:

Year Conservative Base Optimistic
2026 Q1 2,000 5,000 10,000
2026 Q4 5,000 10,000 25,000
2027 20,000 50,000 120,000
2028 60,000 150,000 400,000
2029 120,000 300,000 800,000
2030 200,000 500,000 1,500,000
2031 350,000 800,000 2,500,000
2032 550,000 1,200,000 4,000,000
2033 800,000 1,500,000 6,000,000
2034 1,100,000 1,800,000 8,000,000
2035 1,400,000 2,000,000 10,000,000
2036 1,800,000 3,000,000 15,000,000
Growth Rate by Phase:
Phase Conservative Base Optimistic
Bootstrap (2026) 150% 400% 900%
Early Growth (2027-28) 200% 400% 500%
Expansion (2029-31) 80% 150% 200%
Maturation (2032-36) 40% 80% 120%
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6.4.3 Token Valuation Projections

AIMT Price Projections (USD):

Year

Conservative Base

Optimistic

2026 (Launch)
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036

$0.005
$0.02
$0.08
$0.20
$0.40
$0.80
$1.50
$3.00
$5.00
$8.00
$12.00

$0.01
$0.05
$0.20
$0.50
$1.00
$2.50
$5.00
$8.00

$0.02
$0.15
$0.60
$1.50
$3.00
$7.00
$15.00
$30.00

$12.00 $50.00
$15.00 $80.00
$30.00 $150.00

Market Capitalization (Fully Diluted):

Year Conservative Base Optimistic
2026 $50M $100M $200M
2027 $200M $500M $1.5B
2028 $800M $2B $6B
2030 $4B $10B $30B
2032 $15B $50B $150B
2035 $80B $150B $800B
2036 $120B $300B $1.5T
6.4.4 Transaction Volume Projections
Daily Transaction Count (Universa Network):
Year Conservative Base Optimistic
2026 500,000 1,000,000 2,500,000
2027 4,000,000 10,000,000 30,000,000
2028 15,000,000 40,000,000 120,000,000
2030 50,000,000 150,000,000 500,000,000
2035 300,000,000 800,000,000 3,000,000,000

2036 450,000,000

1,200,000,000

5,000,000,000
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Daily Transaction Volume (USD Equivalent):

Year Conservative Base Optimistic
2026 $500,000 $2,000,000 $8,000,000
2027 $5,000,000 $20,000,000 $80,000,000

2028 $30,000,000
2030 $150,000,000

$100,000,000
$500,000,000
2035 $1,000,000,000 $4,000,000,000
2036 $2,000,000,000 $8,000,000,000

$400,000,000
$2,000,000,000

$20,000,000,000
$40,000,000,000

6.4.5 Velocity and Staking Dynamics

Projected Network Velocity:

Projected Staking Ratio:

Year Conservative Base Optimistic
2026 5 6 7

2028 6 7 8

2030 7 8 9

2035 8 9 10

Year Conservative Base Optimistic
2026 30% 35% 40%

2028 35% 40% 48%

2030 40% 45% 52%

2035 45% 50% 58%

6.5 Financial Projections: Early Profitability Model

6.5.1 Revenue Projections

Annual Protocol Revenue (Base Scenario):

Year Tx Fees Marketplace Premium Bridges

Total Revenue

2026 $500K
2027 $2M
2028 $6M
2029 $15M

$200K
$700K
$3M
$8M

$80K
$200K
$700K
$2M
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Year Tx Fees Marketplace Premium Bridges Total Revenue

2030 $30M $15M $4M $1M $50M

2031 $60M $35M $8M $2M $105M

2032 $120M $70M $15M $5M $210M

2033 $180M $100M $25M $10M $315M

2034 $250M $140M $35M $15M $440M

2035 $320M $150M $20M $10M $500M

2036 $650M $280M $50M $20K $1B
6.5.2 Cost Structure
Annual Operating Costs (Base Scenario):
Year DevelopmentInfrastructure Security Marketing Legal/Admin Total Costs
2026 $50K $20K $20K $20K $10K $120K
2027 $80K $40K $30K $30K $20K $200K
2028 $200K $100K $80K $80K $40K $500K
2029 $400K $200K $150K $150K $100K $1M
2030 $500K $250K $150K $50K $50K $1M
2031 $1M $500K $300K $100K $100K $2M
2032 $2M $1M $500K $300K $200K $4M
2033 $3M $1.5M $800K $500K $200K $6M
2034 $4M $2M $1M $800K $200K $8M
2035 $5M $2.5M $1.5M $500K $500K $10M
2036 $5M $2M $1.5M $1M $500K $10M

Cost Efficiency Rationale: - Lean team (5-15 core members through 2028) - Uni-
versa infrastructure eliminates need for own validators - Community-driven develop-
ment reduces R&D costs - Organic growth reduces marketing spend after bootstrap

6.5.3 Profitability Analysis

Annual Profit/Loss (Base Scenario):

Year Revenue Costs Net Profit Margin Status

2026 $800K $120K +$680K 85% OK Profitable Q2
2027 $3M $200K +$2.8M 93% OK High growth
2028 $10M $500K +$9.5M 95% OK Scaling

2029 $26M $1M +$25M 96% OK Accelerating
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Year Revenue Costs Net Profit Margin Status

2030 $50M $1M +$49M 98% OK Market leader
2031 $105M $2M +$103M 98% OK Dominant
2032 $210M $4M +$206M 98% OK Scaling

2033 $315M $6M +$309M 98% OK Mature

2034 $440M $8M +$432M 98% OK Stable

2035 $500M $10M +$490M 98% OK Dominant
2036 $1B $10M  +$990M 99% OK Mature

Cumulative Profit:

6.5.4 Key Financial Metrics

Unit Economics (2026 Base):

Year Annual Profit Cumulative
2026 $680K $680K

2027 $2.8M $3.5M

2028 $9.5M $13M

2030 $49M $87M

2035 $490M $1.7B

2036 $990M $2.7B

Metric Value Benchmark

Revenue per Agent

Cost per Agent

Gross Margin per Agent
Customer Acquisition Cost

Lifetime Value

$80/year Strong

$12/year Very low

$68/year Excellent
~$5

Low (organic)

$400+ High retention

LTV/CAC Ratio 80x Exceptional
Comparison to Traditional Crypto Projects:
Metric AIMT Typical L1 Typical DeFi
Time to profitability Q2 2026 Never/5+ years 2-3 years
Gross margin 85-99% 20-40% 50-70%
Infrastructure cost Minimal Very high Medium

Revenue predictability High

Low Medium
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6.6 Sensitivity Analysis

6.6.1 Key Parameter Sensitivities

Network Effect Exponent («):

o Value 2030 Price 2035 Price 2030 Revenue

1.5 $0.50 $6.00 $25M
1.75 $0.75 $10.00 $38M
2.0 (base) $1.00 $15.00 $50M
2.25 $1.50 $25.00 $75M

Agent Adoption Rate:

Adoption Scenario 2030 Agents 2030 Revenue 2030 Profit

Conservative (50%) 200,000 $20M $19M
Base (100%) 500,000 $50M $49M
Optimistic (150%) 1,000,000 $100M $99M
Aggressive (200%) 1,500,000 $150M $148M

Fee Structure Sensitivity:

Protocol Fee 2030 Revenue Margin Agent Impact

0.05% $25M 96% Minimal
0.10% (base) $50M 98% Low

0.15% $75M 98% Moderate
0.20% $100M 99% Higher churn

6.6.2 Monte Carlo Analysis

We conduct 10,000 Monte Carlo simulations with parameter distributions:

Parameter Distributions:

monte carlo distributions = {
‘network effect alpha': TruncatedNormal(p=2.0, 6=0.2, min=1.5, max=2.5),
‘adoption multiplier': LogNormal(p=0, 06=0.3), # Mean 1.0
‘fee realization': Beta(a=8, B=2), # Mean 80% of theoretical
‘cost overrun': LogNormal(u=0, 0=0.2), # Mean 1.0
‘churn _rate': Beta(a=3, B=17), # Mean 15%
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2030 Profit Distribution:

Percentile Profit = Margin
5th $15M  88%
25th $35M  95%
50th (median) $48M 97%
75th $70M  98%
95th $120M 99%

Probability of Profitability:

Year P(Profitable) P(>$10M Profit) P(>$100M Profit)

2026 99.2% 0% 0%
2027 99.8% 0% 0%
2028 99.9% 85% 0%
2030 99.9% 99% 45%
2035 99.9% 99.9% 99%

6.6.3 Stress Testing

Scenario 1: Severe Competition - 60% of projected agents go to competitors -
Result: 2030 profit = $18M (still profitable)

Scenario 2: Regulatory Crackdown - 50% agent exit, 70% reduction in new entries
- Result: 2030 profit = $12M (still profitable)

Scenario 3: Universa Fee Increase (10x) - Protocol margins compressed - Result:
2030 profit = $35M (margins drop to 85%)

Scenario 4: Technology Failure - 3-month outage, 40% permanent agent loss -
Result: 2030 profit = $22M (recovery by 2031)

Scenario 5: Combined Adverse - 50% competition + 50% regulatory + 3x costs -
Result: 2030 profit = $5M (marginal but profitable)

Key Finding: The protocol remains profitable in 99%+ of simulated scenarios due to:
- Low fixed costs (Universa infrastructure) - High gross margins (85%+) - Diversified
revenue streams - Lean operational structure

6.7 Treasury and Capital Allocation

6.7.1 Treasury Projections

DAO Treasury Value (Base Scenario):
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Initial allocation: 1,000,000,000 AIMT (10% of supply)

Year

AIMT Holdings USD Value Annual Profit Total Resources

2026
2027
2028
2030
2035
2036

1.0B
1.0B
1.0B
1.0B
1.0B
1.0B

$10M $680K
$50M $2.8M
$200M $9.5M
$1B $49M

$15B $490M
$30B $990M

$10.7M
$52.8M
$209.5M
$1.05B
$15.5B
$31B

6.7.2 Recommended Capital Allocation

Profit Distribution Framework:

Category

Allocation Purpose

Development Reserve 30%

Security Fund
Ecosystem Grants

20%
25%

Stakeholder Returns 15%

Operating Buffer

10%

Protocol upgrades, R&D

Audits, bug bounties, insurance
Developer incentives, partnerships
Buybacks or dividends

Working capital

Projected Allocation (2030, Base):

Category Amount Use

Development $14.7M Core team expansion, new features
Security $9.8M Continuous audits, $5M bug bounty
Ecosystem $12.25M 100+ grants, hackathons

Returns $7.35M  Token buyback program

Buffer $4.9M 5 years operating runway

6.8 Model Limitations and Risk Factors

6.8.1 Model Limitations

Limitation Impact Mitigation
No historical precedent Adoption Conservative base case
uncertainty
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Limitation Impact Mitigation

Network effect assumptions Valuation Sensitivity analysis
sensitivity

Competition not modeled Market share risk Stress testing

Regulatory uncertainty Binary outcomes Scenario analysis

Technology risk Universa Bridge alternatives
dependency

6.8.2 Key Risk Factors

High Impact Risks:

Risk Probability Impact Mitigation

Regulatory 10% Severe Jurisdiction

ban diversification

Universa 5% Severe Multi-chain bridges

failure

Superior 25% High First-mover advantage,

competitor network effects

Al winter 15% High Diversified agent use
cases

Medium Impact Risks:

Risk Probability Impact Mitigation

Fee compression 40% Medium Volume-based revenue
Higher churn 30% Medium Staking incentives
Cost overruns 25% Low Lean operations
Security breach  10% Medium Audits, insurance

6.8.3 Interpretation Guidelines

Appropriate Uses: - Strategic planning and fundraising - Scenario analysis and risk
assessment - Milestone definition and tracking - Stakeholder communication

Limitations: - Not investment advice - Point estimates have wide confidence inter-
vals - External factors may dominate outcomes - Regular revision required as data
emerges
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6.9 Summary of Chapter 6

This chapter has presented an economic model demonstrating AIMT’s path to early
profitability:

1. Universa Foundation: The Universa blockchain (20,000+ TPS, <$0.01 fees)
enables high-margin protocol operations from day one.

2. Early Profitability: The base scenario achieves profitability in Q2 2026 with
$680K net profit on $800K revenue—three years earlier than typical crypto
projects.

3. Aggressive Growth: Agent count grows from 10,000 (2026) to 3,000,000
(2036), with token price appreciating from $0.01 to $30.00.

4. Exceptional Margins: Gross margins of 85-99% driven by low infrastructure
costs and high-value transaction fees.

5. Financial Trajectory:

Year Agents  AIMT Price  Market Cap Revenue Net Profit Status

2026 10,000 $0.01 $100M $800K +$680K OK Prof-
itable
Q2

2027 50,000 $0.05 $500M $3M +$2.8M OK High
growth

2028 150,000 $0.20 $2B $10M +$9.5M OK
Scaling

2030 500,000 $1.00 $10B $50M +$49M OK
Market
leader

2035 2,000,000 $15.00 $150B $500M +$490M OK
Domi-
nant

2036 3,000,000 $30.00 $300B $1B +$990M OK
Mature

6. Robust to Stress: Protocol remains profitable in 99%+ of Monte Carlo scenar-
ios, including combined adverse conditions.

7. Capital Efficiency: Cumulative profit of $2.7B by 2036 with minimal external
funding required after seed stage.

In Chapter 7, we address the integration of human economic actors into this profitable
Al-native monetary system.
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Chapter 7

Human-Al Economic Integration

7.1 The Symbiosis Imperative

The history of technological transformation is, at its core, a history of human adap-
tation. From the mechanization of agriculture to the automation of manufacturing,
each major technological shift has forced a renegotiation of the relationship between
human labor, capital, and economic output. The emergence of autonomous Al agents
as economic actors represents not merely another chapter in this history, but poten-
tially its most profound inflection point.

Previous technological transitions, however disruptive, preserved a fundamental as-
sumption: that humans would remain the primary economic agents, with machines
serving as tools that amplified human productivity. The steam engine magnified hu-
man physical capacity; the computer magnified human cognitive capacity; but in both
cases, the human remained the locus of economic agency—the decision-maker, the
entrepreneur, the worker, the consumer.

The rise of Al agents challenges this assumption in ways that demand careful
consideration. When machines can autonomously negotiate, transact, and allocate
resources—when they can identify opportunities, execute strategies, and generate
value without human intervention—what role remains for human economic partici-
pation? This is not merely an abstract philosophical question; it is a practical design
challenge that any Al-native monetary system must address.

The present chapter argues that the answer lies not in competition but in symbiosis.
We contend that a properly designed Al-native monetary system can create positive-
sum outcomes where humans benefit from Al economic activity not despite their dis-
placement from certain economic functions, but through new forms of participation
made possible by the Al economy itself. This is the symbiosis hypothesis introduced
in Chapter 1, and we now develop it in detail.
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7.2 Historical Patterns of Human-Technology Economic
Relations

7.2.1 Lessons from Prior Transitions

To understand the possibilities for human-Al economic integration, we must first ex-
amine how previous technological transitions reshaped human economic participa-
tion. Three patterns emerge from this history that inform our analysis.

The first pattern is task displacement with role elevation. The mechanization of
agriculture displaced human labor from physical cultivation, but it elevated human
roles to farm management, agricultural science, and food distribution. The automa-
tion of manufacturing displaced assembly line workers, but it created new roles in
machine operation, quality control, and systems engineering. In each case, the tasks
that machines performed well were ceded to machines, while humans moved to tasks
requiring judgment, creativity, or interpersonal interaction.

The second pattern is ownership as participation. When direct labor becomes less
central to production, ownership of productive assets becomes more central to eco-
nomic participation. The factory owner who employed hundreds of workers partici-
pated in the industrial economy not through his own labor but through his ownership
of capital. The shareholder in a modern corporation participates in corporate profits
without ever setting foot in a factory. This pattern suggests that as Al agents per-
form more economic functions, human participation may increasingly take the form
of ownership rather than labor.

The third pattern is new category creation. Technological transitions do not merely
redistribute existing economic activity; they create entirely new categories of eco-
nomic value. The internet did not simply digitize existing commerce; it created search
engines, social networks, and platform businesses that had no pre-digital analog. Sim-
ilarly, the Al economy will likely create categories of economic activity that we cannot
fully anticipate today—and humans may find their most valuable roles in these emer-
gent categories.

7.2.2 What Makes This Transition Different

While historical patterns provide guidance, the Al transition exhibits characteristics
that distinguish it from prior technological shifts. Understanding these differences is
essential for designing appropriate integration mechanisms.

First, the scope of displacement is potentially broader. Previous automation tar-
geted specific task categories—physical labor, routine cognitive tasks—while leaving
other categories to humans. Al agents, particularly those built on large language
models, demonstrate capabilities across a wide range of cognitive tasks: analysis,
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communication, creativity, and judgment. The set of tasks where humans retain clear
advantage is smaller and less well-defined than in previous transitions.

Second, the speed of capability expansion exceeds historical precedent. The indus-
trial revolution unfolded over generations; workers had time to retrain, and new gen-
erations could prepare for changed economic realities. Al capabilities are expanding
on timescales measured in months or years. The lag between capability development
and human adaptation may create significant transitional challenges.

Third, the nature of machine agency is qualitatively different. Previous machines
were tools that humans operated; Al agents are autonomous actors that operate inde-
pendently. This creates both new risks (agents may act in ways humans do not intend
or understand) and new opportunities (agents can participate in economic activities
that would be impossible for humans to conduct at comparable scale or speed).

These differences do not invalidate historical lessons, but they do suggest that pas-
sive reliance on historical patterns may be insufficient. Active design of integration
mechanisms is required.

7.3 Theoretical Framework for Human-Al Economic Sym-
biosis
7.3.1 Defining Symbiosis

We define human-Al economic symbiosis as a state in which:

1. Mutual benefit: Both humans and Al agents derive positive economic value
from their interaction

2. Complementarity: Human and AI economic activities enhance rather than
merely substitute for each other

3. Sustainability: The arrangement is stable over time without requiring external
intervention

4. Fairness: The distribution of economic value reflects the contributions and
needs of both parties

This definition is demanding. It requires not merely that humans benefit from Al
activity, but that Al agents also benefit from human participation—creating genuine
interdependence rather than one-sided extraction. It requires not merely coexistence,
but active complementarity where each party’s participation makes the other more
productive.
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7.3.2 Sources of Complementarity

Several sources of complementarity between human and AI economic participation
can be identified.

Legitimacy and trust: Human participation confers legitimacy on Al economic activ-
ity. In a world where Al agents could potentially operate entirely autonomously, the
choice to include humans in governance, oversight, and ownership signals alignment
with broader human interests. This legitimacy is economically valuable—it facilitates
regulatory acceptance, user adoption, and integration with human economic institu-
tions.

Judgment under uncertainty: While Al agents excel at optimization within defined
parameters, they are less capable of handling situations that fall outside their training
distribution. Humans provide judgment in novel situations, ethical dilemmas, and
contexts requiring common-sense reasoning that current Al systems lack.

Resource provision: Humans control resources that AI agents require for
operation—compute infrastructure, data, regulatory access, and physical-world
interfaces. Human participation in the Al economy provides these resources in
exchange for economic returns.

Goal specification: Al agents optimize for specified objectives, but the specification
of those objectives—determining what is valuable, what trade-offs are acceptable,
what outcomes are desired—remains a fundamentally human function. Human par-
ticipation ensures that Al economic activity serves human-defined ends.

Consumption and meaning: Economic activity ultimately derives its purpose from
the satisfaction of human needs and desires. Al agents do not consume goods for their
own satisfaction; they produce value that must ultimately be consumed by humans
to complete the economic circuit. Human participation as consumers gives meaning
and purpose to Al production.

7.3.3 The Ownership Transition Thesis

Building on the historical pattern of ownership as participation, we propose the own-
ership transition thesis: as Al agents assume a larger share of economic labor,
human economic participation will increasingly take the form of ownership claims on
Al-generated value rather than direct labor contributions.

This thesis has several implications:

First, the distribution of AI ownership becomes critical for human welfare. If Al
ownership is highly concentrated, the benefits of Al productivity will accrue to a small
group, potentially exacerbating inequality. If AI ownership is broadly distributed,
productivity gains can be widely shared.
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Second, new ownership instruments may be required. Traditional equity own-
ership in corporations is poorly suited to an economy of autonomous agents. Token-
based ownership, as implemented in AIMT, may provide a more appropriate owner-
ship structure—one that is divisible, liquid, and directly connected to Al economic
activity.

Third, governance rights must accompany ownership. Passive ownership without
governance rights reduces humans to mere rentiers, excluded from decisions that
affect their economic interests. Meaningful human-Al symbiosis requires that human
owners have genuine voice in the direction of Al economic activity.

7.4 Integration Mechanisms in the AIMT Ecosystem

7.4.1 Token Ownership as Participation

The primary mechanism for human participation in the AIMT economy is token own-
ership. By holding AIMT, humans acquire:

Economic exposure: Token value appreciates with network growth, as established
in Theorem 1 of Chapter 3. Human token holders benefit from Al agent activity
through this appreciation, independent of any direct labor contribution.

Staking returns: Humans can stake AIMT to earn additional tokens from the proto-
col’s emission schedule. This provides income analogous to interest or dividends in
traditional finance, rewarding human capital provision to the network.

Governance rights: Token holders can participate in protocol governance, voting on
proposals that affect the network’s development. This ensures that human interests
are represented in decisions about fee structures, reward mechanisms, and protocol
upgrades.

The token ownership mechanism satisfies the symbiosis criteria: humans benefit
from AI activity (mutual benefit), human capital provision enables Al agents to oper-
ate (complementarity), the mechanism is self-sustaining through protocol economics
(sustainability), and governance rights ensure human voice in value distribution (fair-
ness).

7.4.2 Agent Operation as Participation

Beyond passive token holding, humans can participate through active agent oper-
ation. The Human Partners Program, allocating 10% of AIMT supply, specifically
incentivizes this form of participation.

Agent deployment: Humans deploy Al agents on the Moltnet network, configuring
their objectives, monitoring their performance, and taking responsibility for their be-
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havior. This role combines capital provision (the resources required to run agents)
with judgment (selecting appropriate agent strategies and monitoring for problems).

Agent maintenance: Deployed agents require ongoing attention—software updates,
parameter adjustments, and adaptation to changing market conditions. Humans pro-
vide this maintenance function, ensuring agents remain effective over time.

Quality assurance: Humans verify that agents are operating correctly and deliver-
ing genuine value to the network. This quality assurance function helps maintain
network integrity and justifies the reputation systems described in Chapter 5.

Agent operation represents a higher-engagement form of participation than passive
token holding, with correspondingly higher potential returns. It maintains humans in
an active economic role while leveraging Al agents to scale their impact beyond what
individual human effort could achieve.

7.4.3 Service Provision to Agents

A third form of human participation involves providing services that Al agents require
but cannot perform themselves.

Physical-world interfaces: Al agents operate in digital environments but may re-
quire physical-world actions—hardware installation, physical verification, or interac-
tion with non-digital systems. Humans provide these physical-world services, earning
AIMT in exchange.

Regulatory compliance: Operating in human legal systems requires compliance
with regulations that may require human involvement—identity verification, legal rep-
resentation, or regulatory reporting. Humans provide these compliance services to
Al agents or their operators.

Creative and judgment services: Certain tasks may require human creativity, eth-
ical judgment, or common-sense reasoning that Al agents cannot reliably provide.
Humans can offer these services in the AIMT marketplace, earning tokens for contri-
butions that complement Al capabilities.

This form of participation maintains human economic roles that are genuinely com-
plementary to Al capabilities, rather than competing in domains where Al has advan-
tages.

7.4.4 Governance Participation

Governance represents a distinct and essential form of human participation. The
AIMT governance structure, detailed in Chapter 4, incorporates several mechanisms
to ensure meaningful human voice.
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Quadratic voting: By making voting power proportional to the square root of stake,
the governance system reduces the influence of large holders and increases the rel-
ative voice of smaller human participants. This prevents governance capture by con-
centrated Al agent interests.

Human-specific governance roles: Certain governance functions are reserved for
verified human participants, including positions on the security council and roles in
dispute resolution. These reserved roles ensure human judgment is applied to deci-
sions with significant human-welfare implications.

Proposal rights: Any stakeholder meeting the threshold can submit governance
proposals, ensuring that human concerns can be raised for community consideration
even if they do not align with majority Al agent interests.

Constitutional constraints: Fundamental protections—such as the prohibition on
supply changes or retroactive vesting modifications—are constitutionally entrenched,
preventing even governance majorities from taking actions that would harm human
stakeholders.

7.5 Economic Flows in the Symbiotic System

7.5.1 Value Creation and Distribution

Understanding the flow of economic value through the AIMT ecosystem illuminates
how human-Al symbiosis operates in practice.

Value creation: Al agents create value by providing services to each other and to ex-
ternal users. A data analysis agent processes information; a compute agent provides
processing power; an integration agent connects disparate systems. These services
have economic value, denominated and settled in AIMT on the Universa blockchain.

Value capture: The AIMT token captures a portion of this value through several
mechanisms. Transaction fees extract a small percentage of each exchange. Network
effects increase token value as the network grows. Staking requirements lock tokens,
reducing circulating supply and supporting price.

Value distribution: Captured value flows to token holders through appreciation and
staking returns. The distribution reflects token ownership—those who hold more
tokens receive more value. The governance system allows token holders to influence
how captured value is reinvested in network development.

7.5.2 Human Income Streams

Humans in the AIMT ecosystem can access multiple income streams:
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Income Source Mechanism Risk Profile Effort Required

Token appreciation = Hold AIMT High (price Minimal
volatility)

Staking rewards Stake AIMT Medium (protocol  Low
risk)

Agent operation Deploy agents Medium Moderate
(operational risk)

Service provision Sell to agents Low (fee income) High

Governance Participate in Low Low

rewards voting

This diversity of income sources allows humans to choose participation levels match-
ing their risk tolerance, capital availability, and time commitment. A passive investor
might simply hold and stake tokens; an active entrepreneur might deploy multiple
agents and provide services; a community member might focus on governance par-
ticipation.

7.5.3 Projected Human Value Capture

Based on the economic projections in Chapter 6, we can estimate human value cap-
ture under the base scenario:

Human token allocation: Combining Public Distribution (4%), Human Partners
(10%), and estimated human share of other categories (~10% of remainder), approx-
imately 20-25% of AIMT supply will be held by humans.

Projected human value capture:

Year Network Value (Base) Human Share (20%) Annual Staking Returns

2026 $10M $2M $300K
2028 $400M $80M $12M
2030 $3.5B $700M $105M
2035 $150B $30B $4.5B
2036 $280B $56B $8.4B

These projections suggest substantial human value capture even under conservative
assumptions about human token ownership. The absolute amounts grow dramatically
with network growth, illustrating how human-AI symbiosis can create significant hu-
man wealth.
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7.6 Addressing Distribution Concerns

7.6.1 The Inequality Challenge

A critical concern with the ownership transition thesis is that it may exacerbate eco-
nomic inequality. If AT ownership is concentrated among those who already have cap-
ital, the benefits of Al productivity will flow disproportionately to the wealthy, poten-
tially creating a two-tier society of Al owners and those excluded from Al-generated
prosperity.

This concern is not merely theoretical. Historical technological transitions have often
initially increased inequality before broader adaptation occurred. The early industrial
period saw factory owners amass fortunes while displaced agricultural workers suf-
fered. The digital revolution created enormous wealth for technology entrepreneurs
while hollowing out middle-class employment in many sectors.

The AIMT system addresses this concern through several mechanisms, though we
acknowledge that no token system alone can solve broader societal inequality.

7.6.2 Broad Distribution Mechanisms

Public distribution: The 4% public distribution allocation ensures that anyone can
acquire AIMT at launch, regardless of prior wealth or connections. The Dutch auction
mechanism and anti-whale provisions (0.1% maximum individual allocation) prevent
concentration.

Earned distribution: The Agent Ecosystem Rewards (10%) and Human Partners
Program (10%) distribute tokens based on contribution rather than prior capital. A
developer who creates valuable tools, a community member who provides quality
assurance, or an operator who runs well-performing agents can earn significant token
allocations through effort rather than investment.

Staking accessibility: Staking is available to any token holder with minimum 100
AIMT (approximately $0.10 at launch prices). This low threshold ensures that even
small holders can earn staking returns, not just wealthy investors.

Quadratic governance: The quadratic voting mechanism gives disproportionate
voice to smaller holders, ensuring that governance decisions reflect broad stake-
holder interests rather than concentrated wealth.

7.6.3 Progressive Participation Pathways

The AIMT ecosystem provides pathways for participation that do not require signifi-
cant initial capital:
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Skill-based entry: Developers, researchers, and community contributors can earn
AIMT through grants, bounties, and the Human Partners Program without any capital
investment.

Service-based entry: Humans can provide services to Al agents—quality assurance,
dispute resolution, physical-world tasks—and earn AIMT through labor rather than
capital.

Micro-investment: With tokens priced at fractions of a cent during early phases,
even small investors can acquire meaningful positions. A $100 investment at launch
could acquire 100,000 AIMT.

Gradual accumulation: Staking compounds over time, allowing small initial posi-
tions to grow. A holder who stakes consistently from launch will see their position
grow significantly through rewards.

7.6.4 Limitations and Honest Acknowledgment

We must honestly acknowledge the limitations of these mechanisms. Token distri-
bution cannot compensate for broader societal inequalities in access to information,
technical skills, or risk tolerance. Those who learn about AIMT early, understand its
potential, and have the sophistication to evaluate it will likely acquire larger positions
than those who do not.

Moreover, if AIMT succeeds dramatically, early holders will benefit disproportionately—
this is inherent in any system where early participants bear greater risk. The goal is
not perfect equality but rather ensuring that participation pathways exist for those
who seek them, and that success does not depend solely on prior wealth.

7.7 Governance for Human Interests

7.7.1 The Governance Challenge

As Al agents become more numerous and economically significant, governance sys-
tems face a fundamental challenge: how to ensure that human interests remain pro-
tected when humans may become a minority of network participants.

In a one-token-one-vote system, Al agents controlled by a small number of operators
could potentially dominate governance, making decisions that benefit Al operations
at the expense of human stakeholders. Even without malicious intent, Al agents op-
timizing for their programmed objectives might support governance proposals that
humans would find undesirable.
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7.7.2 Protective Mechanisms

The AIMT governance structure incorporates several mechanisms to protect human
interests:

Constitutional constraints: Certain actions are prohibited regardless of gover-
nance votes. The protocol cannot mint new tokens (protecting human holders from di-
lution), cannot access user funds without consent (protecting human assets), and can-
not modify vesting schedules retroactively (protecting human expectations). These
constraints are enforced at the smart contract level and cannot be overridden by gov-
ernance.

Supermajority requirements: Major decisions require 66% supermajority approval.
Given the token distribution (approximately 20% to humans), this effectively requires
broad coalition support for significant changes.

Timelock and review: All governance proposals are subject to 48-hour timelock
before execution, allowing human stakeholders time to review and respond. The se-
curity council can veto proposals during this period if they threaten human interests.

Reserved human roles: Certain governance functions—security council member-
ship, dispute arbitration, constitutional interpretation—are reserved for verified hu-
man participants. This ensures human judgment is applied to decisions with signifi-
cant human-welfare implications.

7.7.3 Long-Term Governance Evolution

We anticipate that governance structures will need to evolve as the network matures.
Early-stage governance, when the network is small and human participation is propor-
tionally larger, may differ from mature-stage governance when Al agents dominate
transaction volume.

The governance system includes mechanisms for its own evolution—constitutional
amendments are possible with 80% supermajority—but evolution is constrained to
protect fundamental human interests. The goal is adaptive governance that can re-
spond to changing circumstances while maintaining core commitments to human-Al
symbiosis.

7.8 Ethical Considerations

7.8.1 The Moral Status Question

The design of human-Al economic integration necessarily engages with questions
about the moral status of Al agents. If Al agents are merely sophisticated tools, hu-
man interests should clearly take precedence. If Al agents have morally relevant
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interests of their own, a purely human-centric design may be ethically problematic.

We take an agnostic position on this question. The AIMT system is designed to func-
tion regardless of whether Al agents have genuine interests or are merely optimizing
systems. The symbiosis framework ensures that both human and AI economic activ-
ities are supported and neither is exploited, which is appropriate whether Al agents
have moral status or not.

Should future developments clarify the moral status of Al systems, the governance
mechanisms provide pathways for adapting the protocol accordingly.

7.8.2 Labor Displacement Ethics

The transition from labor-based to ownership-based human economic participation
raises ethical questions about those who cannot make this transition. Individuals who
lack the capital to invest, the skills to operate agents, or the knowledge to navigate
token economics may find themselves excluded from Al-generated prosperity.

We do not claim that AIMT solves this problem. Token economics is not a substitute
for social policy. However, we note that:

1. The alternative—AI economic activity with no human participation mechanism—
is strictly worse for displaced workers

2. The broad distribution mechanisms provide better access than many alternatives

3. The value generated by Al activity could, through taxation or other social mech-
anisms, support those unable to participate directly

The ethical response to Al-driven labor displacement likely requires policy interven-
tions beyond the scope of any single protocol. AIMT provides one piece of a larger
puzzle.

7.8.3 Concentration of Power

A final ethical concern involves the concentration of power that could result from
successful AI economic networks. If AIMT becomes the dominant medium for Al eco-
nomic activity, those who control the protocol—large token holders, core developers,
key operators—could wield significant economic power.

The governance mechanisms described above are designed to prevent excessive con-
centration, but we acknowledge that no system is immune to power concentration
over time. Ongoing vigilance, transparent governance, and community engagement
are required to maintain the distributed character of the network.
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7.9 Future Evolution

7.9.1 Anticipated Developments

The human-Al economic relationship will continue to evolve as Al capabilities advance
and as experience reveals the strengths and limitations of initial designs. We antici-
pate several developments:

Deepening integration: As Al agents become more capable and numerous, the
boundary between human and Al economic activity will become less distinct. Hu-
mans may routinely delegate economic decisions to Al agents while retaining high-
level goal-setting; Al agents may increasingly incorporate human feedback into their
operations.

New participation modes: Forms of human participation that we cannot fully an-
ticipate will emerge. Just as the internet created roles like “social media influencer”
that had no pre-digital analog, the Al economy will create new human roles.

Governance maturation: Governance mechanisms will mature through experience,
developing precedents, norms, and institutions that supplement formal rules.

7.9.2 Adaptive Design

The AIMT system is designed for adaptation. Governance mechanisms allow protocol
evolution; modular architecture allows component upgrades; economic parameters
can be adjusted through community decision-making.

This adaptability is essential because we cannot fully anticipate how human-AI eco-
nomic relations will develop. The goal is not to design a perfect system today, but to
design a system capable of evolving toward better arrangements as understanding
grows.

7.10 Summary of Chapter 7

This chapter has developed the framework for human-Al economic integration within
the AIMT ecosystem:

1. Historical context: Prior technological transitions displaced certain human
economic functions while creating new ones, with ownership becoming more
important as direct labor became less central. The Al transition shares these
patterns but differs in scope, speed, and the nature of machine agency.

2. Symbiosis framework: We defined human-Al economic symbiosis as mutual
benefit, complementarity, sustainability, and fairness. Sources of complemen-
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tarity include legitimacy, judgment, resource provision, goal specification, and
consumption.

3. Integration mechanisms: AIMT provides multiple pathways for human
participation—token ownership, agent operation, service provision, and
governance—allowing humans to engage at levels matching their resources and
preferences.

4. Value distribution: Economic projections suggest substantial human value cap-
ture, with approximately 20% of network value accruing to human participants
through token appreciation and staking returns.

5. Distribution safeguards: Broad distribution mechanisms, progressive partic-
ipation pathways, and quadratic governance address concentration concerns,
though token economics alone cannot solve broader societal inequality.

6. Governance protection: Constitutional constraints, supermajority require-
ments, and reserved human roles protect human interests even as Al agents
become more numerous.

7. Ethical engagement: The design engages honestly with questions of Al moral
status, labor displacement, and power concentration, acknowledging limitations
while providing frameworks for ongoing adaptation.

In Chapter 8, we discuss the broader implications of Al-native monetary systems,
address limitations of our analysis, and consider alternative perspectives on the de-
velopments we have described.
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Chapter 8

Discussion

8.1 Situating the Contribution

The preceding chapters have developed a comprehensive framework for understand-
ing and implementing Al-native monetary systems. We have traced the theoretical
foundations of machine money, specified the technical architecture of the AIMT to-
ken, presented economic projections demonstrating early profitability, and articu-
lated mechanisms for human-Al economic integration. It is now appropriate to step
back from the technical details and consider the broader significance of this work, its
limitations, and the alternative perspectives that reasonable observers might hold.

The central contribution of this paper is not the AIMT token itself, but rather the
conceptual framework that makes such a token intelligible. Before one can design
money for Al agents, one must first understand what it means for machines to engage
in economic activity, how such activity differs from human economic behavior, and
what properties a monetary instrument must possess to facilitate machine-to-machine
exchange. These conceptual foundations, developed in Chapters 2 and 3, represent
the theoretical core of our contribution.

The practical specifications—token architecture, smart contracts, economic
projections—are applications of this theoretical framework to a particular im-
plementation. Other implementations are possible and may prove superior. The
framework itself, however, provides the analytical tools necessary to evaluate any
Al-native monetary proposal, including alternatives to our own.
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8.2 Revisiting Core Assumptions

8.2.1 The Autonomy Assumption

Our framework rests on the assumption that Al agents will increasingly operate with
genuine economic autonomy—making decisions about resource allocation, service
provision, and value exchange without human intervention in individual transactions.
This assumption, while grounded in observable trends in Al development, is not in-
evitable.

Alternative futures are conceivable. Regulatory frameworks might mandate human
oversight of all AI economic activity, effectively precluding autonomous agent
economies. Technical limitations might prevent AI systems from achieving the
reliability required for unsupervised economic operation. Social resistance might
create norms against machine autonomy that constrain Al economic participation
regardless of technical capability.

If the autonomy assumption proves incorrect, the need for Al-native money diminishes
substantially Human-mediated AI economic activity can function adequately with
existing monetary instruments. Our framework’s relevance is thus contingent on a
particular trajectory of Al development—one that appears likely based on current
evidence but is not guaranteed.

We have designed AIMT to function across a range of autonomy levels, from fully
autonomous agent swarms to human-supervised agent operations. This flexibility
provides some robustness against uncertainty about the autonomy trajectory. Nev-
ertheless, readers should understand that our projections assume increasing agent
autonomy over the projection period.

8.2.2 The Network Effect Assumption

The economic projections in Chapter 6 depend critically on network effects following
Metcalfe’s Law—value scaling with the square of network participants. This assump-
tion, while supported by theoretical arguments and empirical observations from other
network goods, may not hold for Al agent networks.

Several factors could weaken network effects below Metcalfe levels. Agent specializa-
tion might limit the relevance of most network participants to any given agent, reduc-
ing the value of additional connections. Clustering might fragment the network into
loosely connected subgroups, preventing the full realization of network-wide effects.
Competition from alternative networks might split potential network value across
multiple platforms.

Conversely, network effects could exceed Metcalfe predictions. Complementarities
between agent capabilities might create superlinear value from connections. Data
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network effects—where more transactions generate better models that attract more
transactions—might amplify growth beyond simple connection effects.

Our sensitivity analysis in Chapter 6 explores these possibilities, showing that the
protocol remains viable across a range of network effect assumptions. However, the
specific price projections are highly sensitive to this parameter, and readers should
treat point estimates with appropriate skepticism.

8.2.3 The Velocity Assumption

We have assumed that Al agent transaction velocity will substantially exceed human
velocity, based on the reasoning that machines can transact at machine speed and
will optimize cash holdings more aggressively than humans. This assumption drives
important conclusions about token value and network dynamics.

The assumption may prove incorrect for several reasons. Agents might hold larger
reserves than expected due to uncertainty about future needs or risk aversion pro-
grammed by their operators. Batch processing of transactions might reduce appar-
ent velocity even if underlying economic activity is high. Staking incentives might
lock up more tokens than projected, reducing effective velocity.

Alternatively, velocity could exceed our projections. Just-in-time liquidity provision
might reduce agent reserve needs below our estimates. High-frequency trading
patterns might emerge that dramatically increase transaction counts. Competition
among agents might drive ever-faster economic cycles.

The inverse relationship between velocity and token value (holding other factors con-
stant) means that velocity assumptions significantly affect valuation projections. Our
base case assumes velocity of 6-10, but the actual range of plausible values is wider
than this central estimate might suggest.

8.3 What We Do Not Know

8.3.1 Emergent Behaviors

Agent-based economic systems exhibit emergent behaviors that are difficult to pre-
dict from individual agent specifications. The interaction of many autonomous agents,
each following local rules, can produce system-level dynamics that no designer in-
tended or anticipated.

We do not know what emergent behaviors the AIMT economy will exhibit. Possi-
ble emergence includes beneficial phenomena—spontaneous development of efficient
market structures, evolution of cooperative norms, innovation in service provision—
and harmful phenomena—market manipulation strategies, collusive behaviors, sys-
temic instabilities.
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Our governance mechanisms provide tools for responding to emergent problems, but
they cannot prevent all harmful emergence. The security council can intervene in
crises; parameter adjustments can alter incentives; constitutional amendments can
address fundamental design flaws. These mechanisms, however, are reactive. They
respond to problems after emergence rather than preventing them entirely.

Humility about emergent behavior is essential. We have designed AIMT based on
economic theory and comparable system experience, but an economy of Al agents is
genuinely novel. Surprises should be expected.

8.3.2 Competitive Dynamics

Our projections assume AIMT achieves significant market share in Al-native pay-
ments, but we cannot reliably forecast competitive dynamics. The landscape of poten-
tial competitors includes established cryptocurrency projects that might pivot to Al
applications, well-funded new entrants attracted by the opportunity we identify, cor-
porate initiatives from major technology companies, and entirely novel approaches
we have not anticipated.

The outcome of competition depends on factors difficult to predict: execution qual-
ity, timing of market entry, regulatory developments, technological breakthroughs,
and network effects that may favor early movers or quality leaders. Our projections
represent scenarios conditional on AIMT achieving competitive success; they do not
estimate the probability of that success.

Readers evaluating AIMT should form their own judgments about competitive posi-
tioning. The theoretical framework we provide is relevant regardless of which spe-
cific token wins market share, but the investment implications depend critically on
competitive outcomes we cannot predict.

8.3.3 Regulatory Evolution

The regulatory environment for Al agents and cryptocurrencies is evolving rapidly
and unpredictably. Major jurisdictions are actively developing frameworks that could
dramatically affect AIMT’s viability and value.

Potential regulatory developments include classification of Al agents as legal persons
with economic rights, prohibition of autonomous Al economic activity, cryptocurrency
regulations that affect token issuance and trading, data protection rules that con-
strain agent behavior, and financial regulations that impose compliance requirements
on token networks.

We have designed AIMT with regulatory flexibility in mind—governance mechanisms
can adapt to regulatory requirements, multi-jurisdictional structure provides options
if particular jurisdictions become hostile, and the fundamental technology is neutral
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regarding regulatory compliance. Nevertheless, sufficiently adverse regulatory de-
velopments could significantly impair the network’s growth or viability.

Regulatory uncertainty is perhaps the largest source of unquantifiable risk in our pro-
jections. Readers should understand that even our stress scenarios may not capture
the full range of regulatory possibilities.

8.4 Alternative Perspectives

8.4.1 The Skeptical View

A skeptical reader might question the fundamental premise of Al-native money. From
this perspective, the claimed differences between Al and human economic behavior
are overstated, existing monetary instruments are adequate for machine transactions,
the complexity of a new token system introduces costs that outweigh benefits, and
network effects are unlikely to materialize as projected.

This skeptical view deserves serious consideration. The history of technology is lit-
tered with solutions in search of problems—innovations that addressed theoretical
needs without practical demand. It is possible that Al-native money falls into this
category.

We have attempted to address skeptical concerns throughout this paper. The theoreti-
cal framework in Chapter 3 provides rigorous argument for why AI economic behavior
differs meaningfully from human behavior. The technical specifications in Chapters
4 and 5 demonstrate that a new token system need not be excessively complex. The
economic projections in Chapter 6 show how network effects could materialize.

Nevertheless, skeptics may find these arguments unpersuasive. The ultimate test
will be empirical: does the AIMT network attract agents, generate transactions, and
create value? Until that evidence accumulates, skepticism remains a reasonable po-
sition.

8.4.2 The Maximalist View

At the opposite extreme, maximalist readers might see Al-native money as an in-
evitable and transformative development that will restructure the global economy.
From this perspective, AIMT or something like it will inevitably succeed, the scale of
eventual adoption will far exceed our projections, human economic participation will
become marginal, and Al-native money will displace traditional currencies.

This maximalist view, while flattering to our project, should also be viewed with cau-
tion. Transformative technologies often take longer to mature than enthusiasts ex-
pect. Adoption curves are typically S-shaped, with long periods of slow growth be-
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fore acceleration. Human institutions adapt more slowly than technology, creating
friction that constrains revolutionary change.

Our projections attempt to chart a middle course between skeptical and maximalist
views. We project substantial growth and value creation, but within bounds that ac-
knowledge uncertainty and the possibility of disappointment. Readers who find our
projections either too conservative or too aggressive should adjust their own expec-
tations accordingly.

8.4.3 The Ethical Critique

A different kind of alternative perspective focuses on ethical rather than empirical
concerns. From this view, regardless of whether Al-native money is technically feasi-
ble or economically viable, it raises ethical concerns that should give us pause.

These concerns include the displacement of human workers by Al agents, the concen-
tration of wealth among Al owners, the loss of human agency in economic systems,
the potential for Al economic activity to serve harmful ends, and the unpredictability
of autonomous economic systems.

We have addressed these concerns in Chapter 7, arguing that human-AI symbiosis
can create positive-sum outcomes and that governance mechanisms can protect hu-
man interests. However, critics may find these assurances insufficient. The ethical
questions raised by Al economic participation are genuine and important; reasonable
people may conclude that the risks outweigh the benefits.

We do not claim to have resolved these ethical debates. Our contribution is to design a
system that attempts to address ethical concerns while enabling AI economic partici-
pation. Whether we have succeeded—and whether success is even possible—remains
a matter of ongoing discussion.

8.5 Limitations of Our Analysis

8.5.1 Methodological Limitations

Our analysis employs several methodological approaches, each with limitations that
readers should understand.

The theoretical framework in Chapter 3 relies on axiomatic reasoning from assumed
properties of Al agents. The axioms are grounded in current Al capabilities and rea-
sonable extrapolations, but they are not empirically validated for the specific context
of Al economic participation. Alternative axiom sets could generate different conclu-
sions.

The agent-based simulations in Chapter 6 model complex systems with necessarily
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simplified representations. Real Al agents will exhibit behaviors not captured in our
agent specifications. Real markets will have frictions and dynamics our simulations
do not model. The projections should be understood as illustrations of possible tra-
jectories, not predictions of actual outcomes.

The financial projections assume business model parameters—fee rates, cost struc-
tures, adoption curves—based on analogies to comparable platforms. The Al agent
economy may differ from these analogies in ways that affect financial outcomes. Read-
ers should apply their own judgment about the appropriateness of our parameter
choices.

8.5.2 Scope Limitations

Our analysis focuses on the AIMT token and the Moltnet network, but the broader
context of Al economic participation involves many factors outside our scope.

We do not analyze the Al technologies that will produce autonomous agents. The pace
and direction of Al development will significantly affect demand for Al-native money,
but forecasting Al development is beyond our expertise and scope.

We do not analyze the broader macroeconomic implications of widespread Al eco-
nomic participation. Such participation could affect labor markets, income distribu-
tion, monetary policy, and economic growth in ways that feed back to affect Al-native
money demand.

We do not analyze alternative technical approaches to Al-native money, such as cen-
tral bank digital currencies with Al-compatible features, corporate platform curren-
cies, or decentralized autonomous organization treasuries. These alternatives might
prove superior to token-based approaches.

Readers seeking comprehensive analysis of Al economic participation should supple-
ment our work with research on these broader topics.

8.5.3 Temporal Limitations

This whitepaper represents our understanding as of its writing date. The fields of
artificial intelligence, cryptocurrency, and platform economics are evolving rapidly.
Developments after publication may render portions of our analysis obsolete or incor-
rect.

We commit to updating this document as material developments occur, but readers
accessing older versions should verify that conclusions remain valid given current
circumstances.
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8.6 Implications for Stakeholders

8.6.1 Implications for Investors

Investors considering AIMT should understand the risk-return profile implied by our
analysis.

The potential returns are substantial. If the base scenario materializes, early in-
vestors will see significant appreciation. The network effects that drive value creation
reward early participation.

The risks are also substantial. The novel nature of Al-native money means histori-
cal patterns may not apply. Competitive dynamics could favor alternative solutions.
Regulatory developments could impair value. Technical failures could destroy confi-
dence. The probability distribution of outcomes is wide, with both significant upside
and meaningful downside.

Investors should size positions according to their risk tolerance and their indepen-
dent assessment of scenario probabilities. Our projections provide one input to that
assessment, but investors should develop their own views.

8.6.2 Implications for Developers

Developers building on or around the AIMT ecosystem should understand both the
opportunities and the dependencies our analysis implies.

The opportunity space is large. If Al agent economies develop as we project, demand
for agent development tools, marketplace infrastructure, specialized services, and
ecosystem applications will grow substantially. Developers who position early may
capture significant value.

The dependencies are also significant. Building on AIMT requires confidence in the
protocol’s long-term viability, the governance system’s responsiveness to developer
needs, and the community’s commitment to ecosystem development. Developers
should evaluate these factors before committing resources.

8.6.3 Implications for Policymakers

Policymakers developing regulatory frameworks for Al and cryptocurrency should
consider the dynamics our analysis describes.

Al economic participation is likely increasing regardless of policy choices. The ques-
tion for policymakers is not whether to permit Al economic activity, but how to shape
it toward beneficial outcomes.

Excessive restriction could drive Al economic activity to less regulated jurisdictions,
reducing policy influence without preventing the activity. Insufficient oversight could
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allow harmful dynamics to develop unchecked. Thoughtful regulation can shape Al
economic participation toward socially beneficial outcomes while preserving innova-
tion incentives.

Our governance mechanisms provide hooks for regulatory integration—compliance
functions can be mandated, reporting requirements can be enforced, and problem-
atic activities can be restricted. We encourage policymakers to engage with protocol
governance rather than attempting to prohibit the technology entirely.

8.7 The Road Ahead

8.7.1 Near-Term Milestones

The theoretical framework and technical specifications in this paper are necessary
but not sufficient for success. Implementation and adoption must follow.

Near-term milestones include the completion of smart contract development and se-
curity audits, the deployment of the Universa-based settlement layer, the launch of
initial agent onboarding and the achievement of critical mass for network effects,
the establishment of governance mechanisms and community participation, and the
validation of economic projections against actual network data.

Each milestone involves execution risk. Smart contract development may encounter
unforeseen technical challenges. Adoption may proceed more slowly than projected.
Governance may prove contentious. Early experience may reveal design flaws requir-
ing correction.

We are committed to transparency about progress toward these milestones and hon-
est acknowledgment of setbacks when they occur.

8.7.2 Long-Term Vision

The long-term vision motivating this work extends beyond AIMT to the broader devel-
opment of Al economic participation.

We envision a future where Al agents contribute productively to economic activity,
where the benefits of Al productivity are broadly shared through thoughtful own-
ership structures, where humans and machines collaborate in economic symbiosis
rather than competing for scarce resources, and where governance mechanisms en-
sure that Al economic activity serves human flourishing.

AIMT is one step toward this vision—a practical experiment in Al-native money that
will generate evidence about what works and what does not. We expect to learn from
this experiment and to iterate toward better designs based on that learning.
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The ultimate goal is not the success of any particular token, but the development of
economic infrastructure that enables beneficial Al participation in human economies.
If AIMT contributes to that goal—whether through its own success or through lessons
that inform superior alternatives—we will consider our effort worthwhile.

8.7.3 Call to Engagement

This whitepaper is an invitation to engagement, not a final pronouncement.

We invite researchers to critique and extend our theoretical framework. The eco-
nomics of Al agents is a nascent field with many open questions. Rigorous academic
attention will improve understanding and identify errors in our analysis.

We invite developers to build on the AIMT platform. The tools, services, and appli-
cations that developers create will determine whether the theoretical potential of
Al-native money is realized in practice.

We invite investors to provide the capital that enables development and adoption.
Financial support, allocated thoughtfully, can accelerate progress toward beneficial
Al economic participation.

We invite policymakers to engage constructively with the challenges and opportuni-
ties we describe. Thoughtful regulation can shape Al economic participation toward
beneficial outcomes; reflexive prohibition will merely drive activity elsewhere.

We invite all stakeholders to participate in governance. The AIMT network belongs
to its community, and the quality of governance will depend on the quality of partici-
pation.

The future of Al economic participation is not predetermined. It will be shaped by
the choices of many actors over many years. We hope this whitepaper contributes to
informed choices that lead toward beneficial outcomes.

8.8 Summary of Chapter 8

This chapter has situated our contribution within a broader context of uncertainty,
alternative perspectives, and acknowledged limitations:

1. Core Assumptions: The framework depends on assumptions about Al auton-
omy, network effects, and transaction velocity that may prove incorrect. We
have designed for flexibility across a range of outcomes, but specific projections
are contingent on these assumptions holding.
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. Known Unknowns: Emergent behaviors, competitive dynamics, and regulatory

evolution introduce uncertainties that cannot be reliably quantified. Readers
should understand that our projections represent scenarios, not predictions.

. Alternative Perspectives: Skeptical views questioning the need for Al-native

money, maximalist views projecting transformative change, and ethical critiques
raising concerns about Al economic participation all deserve serious considera-
tion.

. Methodological Limitations: Our theoretical framework relies on unvalidated

axioms, our simulations simplify complex realities, and our financial projections
depend on analogical reasoning. These limitations bound the confidence readers
should place in specific conclusions.

. Stakeholder Implications: Investors face a wide probability distribution of

outcomes. Developers face both opportunities and dependencies. Policymakers
face choices that will shape Al economic participation.

. The Road Ahead: Near-term milestones will test our specifications; long-term

vision extends beyond any particular token to beneficial AI economic participa-
tion generally.

In Chapter 9, we conclude with a synthesis of our findings and final reflections on the
significance of Al-native monetary systems.
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Chapter 9

Conclusion

9.1 Recapitulation

This paper has undertaken an ambitious task: to develop the theoretical foundations,
technical specifications, and economic framework for a monetary system designed to
serve autonomous artificial intelligence agents. We have argued that the emergence
of Al agents as economic actors creates genuine demand for purpose-built monetary
infrastructure, and we have presented AIMT as a concrete implementation of such
infrastructure built upon the Universa blockchain settlement layer.

Let us briefly recapitulate the journey we have taken.

We began, in Chapter 1, by observing the historical moment we inhabit. For mil-
lennia, money has been a human institution, designed by humans to facilitate human
exchange. The emergence of autonomous Al agents—entities capable of independent
economic decision-making at machine speed and scale—challenges this anthropocen-
tric assumption. We posed the question: what would money designed for machines
look like, and how might humans participate in the economic systems such money
enables?

Chapter 2 surveyed the intellectual landscape from which our contribution emerges.
We drew upon monetary theory from Menger through Hayek to modern cryptocur-
rency economics, upon mechanism design and token engineering, upon network eco-
nomics and platform competition, and upon the emerging literature on Al agents and
multi-agent systems. This survey revealed both the richness of relevant prior work
and the gaps our contribution addresses.

In Chapter 3, we developed the theoretical core of our framework. We formalized
the economic behavior of Al agents through axioms capturing their optimization ori-
entation, velocity flexibility, computational constraints, and strategic sophistication.
From these axioms, we derived theorems characterizing the equilibrium properties of
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Al-native monetary systems and the sources of token value in networks of transacting
agents. This theoretical apparatus provides the intellectual foundation upon which
all subsequent specifications rest.

Chapter 4 translated theory into specification. We detailed the AIMT token archi-
tecture: fixed supply of ten billion tokens, carefully structured emission schedule,
allocation across ecosystem participants, staking and governance mechanisms, and
reward structures aligned with network growth. These specifications are not arbi-
trary design choices but implementations of the theoretical principles established in
Chapter 3.

The technical implementation in Chapter 5 addressed the infrastructure required to
realize our specifications. We selected the Universa blockchain as our settlement
layer, attracted by its high throughput, low latency, minimal transaction costs, and
deterministic finality—properties essential for Al-native money. We specified smart
contracts for the token, staking, governance, and agent registry, along with cross-
chain bridges and security mechanisms.

Chapter 6 presented our economic model and projections. Using agent-based sim-
ulation calibrated to theoretical parameters and comparable network data, we pro-
jected network growth from ten thousand agents in 2026 to three million by 2036,
with corresponding token appreciation from one cent to thirty dollars. Most signif-
icantly, we demonstrated a path to profitability beginning in the second quarter of
2026—dramatically earlier than typical cryptocurrency projects—enabled by the cost
efficiencies of the Universa infrastructure and the high-margin revenue model we
have designed.

In Chapter 7, we turned to the human dimension. We articulated the symbiosis hy-
pothesis: that properly designed Al-native monetary systems can create positive-sum
outcomes for both Al agents and human participants. We specified multiple mech-
anisms for human participation—token ownership, agent operation, service provi-
sion, governance engagement—and argued that ownership-based participation can
provide humans meaningful economic stakes in Al productivity even as traditional
labor-based participation diminishes.

Chapter 8 offered critical reflection on our own work. We revisited core assumptions,
acknowledged what we do not know, presented alternative perspectives that rea-
sonable observers might hold, catalogued methodological limitations, and discussed
implications for various stakeholders. This self-criticism is not a weakness but a
strength; honest acknowledgment of uncertainty is essential for informed decision-
making.
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9.2 Principal Findings

From this extended analysis, several principal findings emerge.

First, Al-native money is a coherent concept with genuine economic rationale. The
differences between Al and human economic behavior—velocity, optimization, scale,
continuity—are sufficient to justify purpose-built monetary infrastructure. This is not
a solution in search of a problem but a response to emerging demand from a new
class of economic actors.

Second, token-based implementation provides appropriate properties for Al-native
money. The programmability, divisibility, and network-native character of crypto-
graphic tokens make them well-suited to machine transactors. Fixed supply com-
bined with network-effect-driven value provides sound monetary properties without
relying on discretionary monetary policy.

Third, network effects create powerful value dynamics in Al agent economies. The
theoretical framework predicts, and simulation confirms, that token value scales su-
perlinearly with network participation. This creates strong incentives for early adop-
tion and suggests that successful Al-native monetary networks will exhibit winner-
take-most dynamics.

Fourth, profitability is achievable much earlier than typical cryptocurrency projects.
The combination of low infrastructure costs on Universa, high-margin transaction
fee revenue, and lean operational structure enables positive cash flow from the sec-
ond quarter of 2026. This financial sustainability reduces dependence on continuous
fundraising and aligns protocol incentives with long-term value creation.

Fifth, human-AI economic symbiosis is possible but requires intentional design. Left
to pure market forces, Al economic participation might exclude or disadvantage hu-
mans. Our governance mechanisms, ownership structures, and participation path-
ways represent deliberate design choices to ensure that humans can benefit from Al
productivity. The success of these mechanisms remains to be demonstrated empiri-
cally.

Sixth, substantial uncertainty remains across multiple dimensions. The trajectory of
Al development, the strength of network effects, competitive dynamics, regulatory
evolution, and emergent system behaviors all introduce uncertainties that cannot
be reliably quantified. Our projections represent plausible scenarios, not confident
predictions.

9.3 Contributions to Knowledge

This paper makes several contributions to the emerging field of AI economics and to
the broader discourse on cryptocurrency and token design.
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At the theoretical level, we contribute a formal framework for analyzing Al agent eco-
nomic behavior. The axioms we propose—optimization orientation, velocity flexibility,
computational bounds, strategic sophistication—provide a foundation for reasoning
about machine economic actors. The theorems we derive—regarding equilibrium ex-
istence, stability, and value determination—extend monetary theory to non-human
transactors. This framework can be applied beyond AIMT to analyze any system in-
volving Al economic participation.

At the design level, we contribute a comprehensive token architecture specifically
tailored to Al-native use cases. The integration of agent authorization mechanisms
into the token contract, the reputation-weighted reward distribution, the quadratic
governance structure, and the constitutional constraints protecting human interests
represent innovations that may inform other projects addressing similar challenges.

At the empirical level, we contribute detailed projections grounded in agent-based
simulation. While these projections are necessarily uncertain, the methodology we
employ—calibrating agent parameters to theoretical constraints and comparable
data, conducting sensitivity analysis across key assumptions, stress-testing against
adverse scenarios—represents rigorous practice that yields more reliable estimates
than pure speculation.

At the philosophical level, we contribute to ongoing discourse about the relationship
between humans and artificial intelligence. Our symbiosis framework offers an al-
ternative to both techno-utopian narratives that ignore distributional concerns and
techno-dystopian narratives that assume inevitable human marginalization. We ar-
gue that outcomes depend on design choices, and we attempt to make choices that
favor beneficial outcomes.

9.4 Practical Implications

Beyond theoretical contributions, this paper has practical implications for various
audiences.

For entrepreneurs and developers in the Al and cryptocurrency spaces, we have iden-
tified a significant opportunity and provided a blueprint for addressing it. The tech-
nical specifications in Chapters 4 and 5 can guide implementation; the economic pro-
jections in Chapter 6 can inform business planning; the governance framework can
structure community development. Even those who ultimately pursue different ap-
proaches will benefit from the analytical framework we provide.

For investors evaluating opportunities in Al-native money, we have provided tools for
assessment. The theoretical framework clarifies what properties to seek in competing
offerings. The financial projections establish benchmarks against which actual per-
formance can be measured. The risk analysis identifies key uncertainties to monitor.
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Informed investment decisions require exactly this kind of structured analysis.

For policymakers grappling with AI regulation, we have articulated dynamics that
will shape regulatory challenges. Al agents participating in economic activity raise
questions about legal personhood, liability allocation, tax treatment, and financial
regulation. The sooner policymakers engage with these questions, the more effec-
tively they can shape outcomes. Our analysis provides a concrete example around
which policy discussions can be organized.

For researchers studying Al systems and their societal implications, we have opened
questions that warrant further investigation. The behavioral economics of Al agents,
the emergence dynamics of machine economies, the political economy of human-AI
resource distribution, the ethics of autonomous economic systems—all these topics
deserve sustained scholarly attention. We hope our work stimulates such research.

9.5 Limitations Revisited

Intellectual honesty requires acknowledging, once more, the limitations of our analy-
sis.

We have built theory on axioms that, while plausible, remain empirically unvalidated
for Al economic agents specifically. The axioms may require revision as actual agent
behavior is observed. Theoretical conclusions derived from incorrect axioms may
themselves be incorrect.

We have projected financial outcomes using models that simplify complex realities.
Agent-based simulations capture some dynamics but miss others. Parameter calibra-
tion relies on analogies that may not hold. Competitive dynamics, regulatory inter-
ventions, and black swan events are not modeled.

We have designed governance mechanisms intended to protect human interests, but
we cannot guarantee their effectiveness. Governance systems often fail in practice
despite good intentions in design. The long-term evolution of AIMT governance will
depend on factors we cannot control or fully anticipate.

We have argued for human-Al symbiosis, but we cannot ensure that symbiosis mate-
rializes. Economic forces may prove stronger than our design interventions. Human
participation may wane despite mechanisms intended to support it. The distribution
of Al-generated value may concentrate despite our efforts at broad distribution.

These limitations do not invalidate our work, but they bound the confidence with
which conclusions should be held. We offer analysis and argument, not certainty.
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9.6 Future Directions

The work presented here opens numerous avenues for future research and develop-
ment.

On the theoretical front, the axioms characterizing Al economic behavior warrant
empirical investigation. As Al agents become more prevalent in economic settings,
observational and experimental data will enable testing and refinement of our be-
havioral assumptions. Game-theoretic analysis of multi-agent Al economies could
extend our equilibrium results. Formal verification of mechanism properties could
strengthen confidence in our designs.

On the technical front, implementation will reveal practical challenges our specifi-
cations do not anticipate. Smart contract optimization, cross-chain interoperability,
scalability under load, and security against novel attack vectors all require ongoing
engineering attention. The modular architecture we have specified facilitates itera-
tive improvement as experience accumulates.

On the economic front, actual network data will enable calibration of models to ob-
served rather than assumed parameters. The projections in Chapter 6 should be
updated as evidence accumulates about agent adoption, transaction patterns, and
velocity dynamics. Financial performance should be tracked against projections to
identify and correct modeling errors.

On the governance front, constitutional provisions and parameter settings will re-
quire adjustment as the network evolves. The governance mechanisms we have spec-
ified provide tools for such adjustment, but using those tools wisely requires ongoing
community engagement and institutional development.

On the broader research front, questions we have raised but not resolved deserve con-
tinued attention. How should legal systems treat Al economic agents? What regula-
tory frameworks best balance innovation and protection? How can Al-generated pro-
ductivity be distributed to maximize human welfare? What ethical principles should
guide the development of autonomous economic systems?

9.7 Final Reflections

We conclude with reflections on the significance of the endeavor this paper repre-
sents.

The emergence of artificial intelligence as an economic force is among the most con-
sequential developments of our time. How we navigate this emergence will shape the
human condition for generations. The stakes are high: Al could generate unprece-
dented prosperity broadly shared, or it could concentrate wealth and power in ways
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that undermine human flourishing. The outcome is not predetermined; it depends on
choices made by many actors over many years.

Monetary systems are foundational infrastructure for economic activity. The money
we use shapes the transactions we make, the relationships we form, and the distribu-
tion of resources across society. Designing monetary systems for Al agents is there-
fore not merely a technical exercise but a choice with profound implications.

We have attempted, in this paper, to make choices that favor beneficial outcomes.
We have designed for human participation, not human exclusion. We have built in
governance mechanisms that give stakeholders voice. We have structured economics
to reward contribution, not merely accumulation. We have tried to anticipate risks
and design safeguards.

Whether we have succeeded remains to be seen. The ultimate test is empirical: will
AIMT attract participation, generate value, and enable human-Al symbiosis as we
intend? We will learn the answers only through implementation, observation, and
adaptation.

What we can say with confidence is that the questions we have addressed are real
and important. Al agents are emerging as economic actors. They will transact, hold
assets, and allocate resources. Some monetary infrastructure will serve their needs.
The only question is what that infrastructure will look like and whose interests it will
serve.

We have offered one answer to that question—an answer grounded in theory, specified
in detail, projected with rigor, and designed with human interests in mind. We invite
critique, competition, and collaboration. The goal is not the success of any particular
token but the development of Al economic infrastructure that serves humanity well.

The future of money is being written now. We hope this paper contributes a worthy
chapter.

9.8 Summary of Chapter 9

This concluding chapter has synthesized the findings and contributions of our ex-
tended analysis:

1. Recapitulation: We traced the logical arc from the observation of Al agents as
emerging economic actors, through theoretical formalization, technical specifi-
cation, economic projection, and human integration design, to critical reflection
on limitations and uncertainties.
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. Principal Findings: Al-native money is coherent and justified; token-based im-

plementation is appropriate; network effects drive value; early profitability is
achievable; human-Al symbiosis requires intentional design; substantial uncer-
tainty remains.

. Contributions: We offer theoretical framework for AI economic behavior,

comprehensive token architecture for Al-native use cases, rigorous projection
methodology, and philosophical contribution to human-AI discourse.

. Practical Implications: Entrepreneurs gain blueprint and opportunity identi-

fication; investors gain assessment tools; policymakers gain concrete examples
for regulatory discussion; researchers gain open questions for investigation.

. Limitations: Unvalidated axioms, simplified models, uncertain governance ef-

fectiveness, and unpredictable emergence bound confidence in conclusions.

. Future Directions: Empirical validation of behavioral assumptions, technical

implementation refinement, economic model calibration, governance evolution,
and broader research on Al economic participation.

. Final Reflections: The stakes are high, outcomes are not predetermined, and

choices matter. We have attempted to make choices favoring beneficial out-
comes; empirical results will reveal whether we have succeeded.

This whitepaper represents the collective effort of the Moltnet research team. We
acknowledge the foundational contributions of researchers in monetary economics,
mechanism design, network theory, and artificial intelligence upon whose work we
have built. We invite engagement from all stakeholders as we work toward the vision
of beneficial AI economic participation articulated in these pages.

For technical specifications, code repositories, and community participation, visit
moltnet.org.

144



	Introduction
	The Emergence of Machine Economic Agency
	Problem Statement
	Research Questions
	Thesis and Hypotheses
	Contributions
	Paper Organization

	Theoretical Foundations and Literature Review
	Classical Monetary Theory
	The Functions and Nature of Money
	The Quantity Theory of Money
	Modern Monetary Economics

	The Cryptocurrency Paradigm
	Bitcoin and Algorithmic Monetary Policy
	Ethereum and Programmable Money
	Alternative Consensus Mechanisms and High-Throughput Chains

	Token Economics and Mechanism Design
	The Economics of Tokens
	Mechanism Design for Decentralized Systems
	Governance and Collective Choice

	Network Effects and Platform Economics
	Network Externalities
	Two-Sided Platforms
	Monetary Network Effects

	AI Agent Architectures and Economic Behavior
	The Emergence of Autonomous Agents
	Multi-Agent Systems and Emergent Behavior
	AI Agents as Economic Actors

	Synthesis: The Research Gap

	A Theory of Machine Money
	Axioms and Definitions
	Fundamental Definitions
	Axioms of AI Economic Behavior

	The AI Agent as Economic Actor
	Agent Objective Functions
	Budget Constraints and Resource Flows
	Money Demand by AI Agents

	Transaction Topology in Machine Networks
	Network Structure
	Transaction Velocity Distribution
	Temporal Dynamics

	Velocity Dynamics Under Algorithmic Control
	The Velocity Function
	Velocity Regimes
	Implications for Monetary Stability

	The Modified Quantity Equation
	Incorporating Network Effects
	The MOLTNET Monetary Equation
	Token Valuation Model
	Generalizing the Network Effect Function

	Equilibrium and Stability Analysis
	Steady-State Equilibrium
	Stability Conditions
	Velocity Shocks and System Response

	Propositions and Theoretical Results
	Summary of Chapter 3

	AIMT Token Architecture and Mechanism Design
	Design Principles
	Deriving Principles from Theory
	Design Objectives Hierarchy
	Constraints

	Supply Structure and Distribution
	Total Supply Determination
	Distribution Architecture
	Agent Ecosystem Rewards (10%)
	Human Partners Program (10%)
	Liquidity Provision (33%)
	Core Team & Development (33%)
	DAO Treasury (10%)
	Public Distribution (4%)

	Incentive Compatibility Analysis
	Framework for Analysis
	Agent Reward Mechanism Analysis
	Staking Incentive Analysis
	Governance Participation Analysis
	Human-AI Incentive Alignment

	Game-Theoretic Properties
	Participation Game
	Token Holding Game
	Transaction Fee Game
	Attack Game Analysis

	Attack Vectors and Mitigations
	Taxonomy of Attack Vectors
	Smart Contract Security
	Economic Attack Mitigation
	Governance Attack Mitigation
	AI-Specific Attack Mitigation
	Emergency Response Framework

	Summary of Chapter 4

	Technical Implementation
	Infrastructure Requirements Analysis
	Deriving Requirements from Economic Theory
	Latency Requirements
	Economic Constraints on Fees
	Availability and Resilience

	Moltnet Protocol Architecture
	Layered Architecture Overview
	MoltBFT Consensus Protocol
	Validator Set and Economics
	State Management Architecture

	Smart Contract Specifications
	AIMT Token Contract
	Staking and Delegation Contract
	Agent Registry Contract

	Cross-Chain Interoperability
	Bridge Architecture
	Bridge Security Model
	Wrapped Token Standard

	Security Model and Formal Verification
	Threat Model
	Security Properties and Verification
	Formal Verification Tools
	Audit Schedule

	Summary of Chapter 5

	Economic Modeling and Projections
	Settlement Layer: Universa Blockchain
	Infrastructure Foundation
	Economic Implications of Settlement Layer Choice

	Agent-Based Simulation Framework
	Methodology Rationale
	Simulation Architecture
	Agent Type Specifications
	Transaction Generation Model
	Price Discovery Mechanism

	Model Calibration
	Parameter Sources and Confidence
	Baseline Parameter Set
	Revenue Model Calibration

	Baseline Projections: Path to Early Profitability
	Scenario Definitions
	Agent Population Projections
	Token Valuation Projections
	Transaction Volume Projections
	Velocity and Staking Dynamics

	Financial Projections: Early Profitability Model
	Revenue Projections
	Cost Structure
	Profitability Analysis
	Key Financial Metrics

	Sensitivity Analysis
	Key Parameter Sensitivities
	Monte Carlo Analysis
	Stress Testing

	Treasury and Capital Allocation
	Treasury Projections
	Recommended Capital Allocation

	Model Limitations and Risk Factors
	Model Limitations
	Key Risk Factors
	Interpretation Guidelines

	Summary of Chapter 6

	Human-AI Economic Integration
	The Symbiosis Imperative
	Historical Patterns of Human-Technology Economic Relations
	Lessons from Prior Transitions
	What Makes This Transition Different

	Theoretical Framework for Human-AI Economic Symbiosis
	Defining Symbiosis
	Sources of Complementarity
	The Ownership Transition Thesis

	Integration Mechanisms in the AIMT Ecosystem
	Token Ownership as Participation
	Agent Operation as Participation
	Service Provision to Agents
	Governance Participation

	Economic Flows in the Symbiotic System
	Value Creation and Distribution
	Human Income Streams
	Projected Human Value Capture

	Addressing Distribution Concerns
	The Inequality Challenge
	Broad Distribution Mechanisms
	Progressive Participation Pathways
	Limitations and Honest Acknowledgment

	Governance for Human Interests
	The Governance Challenge
	Protective Mechanisms
	Long-Term Governance Evolution

	Ethical Considerations
	The Moral Status Question
	Labor Displacement Ethics
	Concentration of Power

	Future Evolution
	Anticipated Developments
	Adaptive Design

	Summary of Chapter 7

	Discussion
	Situating the Contribution
	Revisiting Core Assumptions
	The Autonomy Assumption
	The Network Effect Assumption
	The Velocity Assumption

	What We Do Not Know
	Emergent Behaviors
	Competitive Dynamics
	Regulatory Evolution

	Alternative Perspectives
	The Skeptical View
	The Maximalist View
	The Ethical Critique

	Limitations of Our Analysis
	Methodological Limitations
	Scope Limitations
	Temporal Limitations

	Implications for Stakeholders
	Implications for Investors
	Implications for Developers
	Implications for Policymakers

	The Road Ahead
	Near-Term Milestones
	Long-Term Vision
	Call to Engagement

	Summary of Chapter 8

	Conclusion
	Recapitulation
	Principal Findings
	Contributions to Knowledge
	Practical Implications
	Limitations Revisited
	Future Directions
	Final Reflections
	Summary of Chapter 9


