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Abstract 

Traditional monetary theory operates on the assumption that the velocity of money (V) is 

constrained by human friction, cognitive processing times, and institutional settlement lags. This 

research presents a theoretical structure for an economy defined by two distinct speeds: one driven 

by human participants (VH) and another by self-governing AI economic entities (VM) that hold the 

power to conduct transactions autonomously. By modifying the classical Quantity Theory of 

Money, we propose a model where total velocity (V) is represented as a weighted distribution, 

influenced primarily by the expansion of autonomous machine-to-machine (M2M) trade. We 

demonstrate a dual macroeconomic regime: at baseline equilibriums, M2M commerce drastically 

eliminates transactional friction, optimizing allocative efficiency. However, we prove that past a 

critical adoption threshold (�), high-frequency algorithmic spending induces extreme sensitivity 

into the monetary transmission mechanism, introducing risks of severe "flash-inflationary" or 

"flash-deflationary" cycles. Consequently, we argue that traditional central bank instruments, such 

as interest rate adjustments, face structural obsolescence in highly automated financial ecosystems. 

To maintain monetary sovereignty, central banks must transition toward automated 

macroprudential frameworks, specifically implementing system-wide velocity circuit breakers and 

deploying sovereign Counter-Algorithmic Market Operations (CAMO).  
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1. Introduction 

For centuries, the fundamental mechanics of monetary economics have assumed that the ultimate 

end-user of money is a human being or a human-directed institution. During the First Industrial 

Revolution, the transition from agrarian barter to centralized industrial finance accelerated the 

velocity of money (V) through physical infrastructure—telegraphs and steamships. However, V 

remained bounded by the "human bottleneck": the cognitive limits of ledger entry and the 

institutional processing times of the gold standard. Today, we face a second velocity revolution, 

where AI-driven automation bypasses human cognition entirely. Consequently, the velocity of 

money—the frequency with which a single unit of currency is exchanged—is no longer bound to 

human behavioral traits or structural payroll frequencies. This historical shift represents a move 
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from a "discrete" monetary flow, interrupted by human decision lags, to a "continuous" algorithmic 

stream. 

The emergence of "Agentic AI" characterizes this era. These are not merely predictive models but 

autonomous software instances integrated with hierarchical deterministic (HD) wallet 

architectures and decentralized smart contract standards (e.g., ERC-4337 for account abstraction). 

These agents possess the technical authority to execute binding financial contracts, managing 

liquidity through automated market makers (AMMs) without human oversight. As these agents 

engage in M2M commerce—purchasing API access, energy grid bandwidth, and computational 

resources—the transaction speeds are measured in milliseconds, facilitated by Layer-2 scaling 

solutions and instantaneous settlement protocols. This technical infrastructure allows for a level of 

granular, high-frequency trade that was historically impossible under human-centric banking. 

However, the rapid convergence of large language models (LLMs) and decentralized payment 

protocols has given rise to "Agentic AI": autonomous software instances configured with unique 

digital wallets and the legal-technical authority to execute binding financial contracts without 

human oversight. As these autonomous agents increasingly engage in Machine-to-Machine 

(M2M) commerce—purchasing API access, dynamic cloud data storage, energy grids, and 

computational resources from one another—a parallel economic ecosystem is forming. In this 

ecosystem, transaction speeds are measured not in days or hours, but in milliseconds. 

This paradigm shift poses a critical challenge to foundational macroeconomic principles. If a 

substantial share of transactional aggregate demand is dictated by algorithms rather than humans, 

the stability of monetary velocity (V) disintegrates. Traditional monetary policy, governed by 

central banks utilizing blunt instruments like interest rates, relies on predictable transmission lags 

to cool or stimulate an economy. In an economy where autonomous machine transactions operate 

at near-infinite speed, these human-calibrated policy lags risk rendering central bank interventions 

either entirely ineffective or dangerously destabilizing. 

This paper investigates the dual nature of this transition. We bridge the gap between computer 

science and monetary economics by exploring two conflicting yet interconnected market 

dynamics: 

● The Allocative Efficiency Regime: How automated micro-transactions maximize capital 

utilization, eliminate deadweight loss, and smooth localized supply chain shocks. 

● The Systemic Instability Regime: How unconstrained, high-frequency monetary 

circulation creates systemic vulnerabilities, rendering the money supply hyper-sensitive 

to minor regulatory or liquidity adjustments. 

By integrating these viewpoints, we propose a non-linear "Velocity Threshold Theory," mapping 

out how central banking must evolve to survive an era of algorithmic consumers. 

2. Historical Evolution of Monetary Velocity 

The concept of monetary velocity has evolved through distinct technological epochs. In the 20th 

century, particularly during the gold standard era, velocity was physically constrained by the 

movement of metal and the manual verification of paper ledgers. Institutional settlement lags were 

not merely bureaucratic; they were structural requirements of a banking system that relied on 
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physical reconciliation. Even as the Bretton Woods system transitioned into modern fiat regimes, 

the velocity of money remained tethered to human-centric cycles: the bi-weekly payroll, the 

monthly mortgage payment, and the multi-day clearing window for interbank transfers (ACH). 

These delays formed the "human bottleneck" of the economy. Central banks relied on these 

predictable lags to manage inflation through interest rate adjustments, knowing that policy changes 

would take months to permeate through human-directed institutions. In this environment, velocity 

was relatively stable because the cognitive and physical speeds of transactions were bounded. The 

digital revolution of the late 20th century began to erode these lags with electronic trading and 

instant consumer payments, but the ultimate decision-maker remained human, processing 

information at a biological pace. Today's shift toward M2M commerce represents the final 

decoupling of monetary speed from human time scales, rendering the historical institutional lags 

obsolete and demanding a new theoretical understanding of how money moves when the friction 

of human decision-making is removed entirely. 

3. Conceptual Framework and Mathematical Logic 

To formalize a multi-agent economy, we must redefine the Equation of Exchange (MV=PY) to 

account for differential latencies. In our model, VH (Human Velocity) is constrained by network 

latency (Lh), cognitive friction (Cf), and protocol-layer barriers like 3-day bank settlements (Sp). 

Conversely, VM (Machine Velocity) is defined by algorithmic execution speed (Ae) and API 

communication efficiency (Ec). Formally, we define VM = (Ae / Ec) * (1 / Lm), where Lm is the 

minimal machine-layer latency. This allows us to map behavioral sectoring into a structural variant 

of classical monetary distribution. 

3.1   The Baseline Dual-Velocity Model 

We begin with the traditional Equation of Exchange: 

M . V = P . Y 

In this ecosystem, the aggregate velocity of money (V) is not a static parameter. Instead, it is a 

weighted distribution composed of two distinct behavioral sectors operating in parallel:  

V =  . VM + (1 – 𝛂) . VH 
Where: 

● 𝛂 𝜖 [0,1] represents the Machine Adoption Ratio – the percentage of total economic 

transactions executed autonomously by AI agents. 

● VH is Human Velocity, bounded by cognitive friction, manual bank execution, physical 

logistics, and standard institutional intervals (e.g., bi-weekly payroll cycles).  

● VM is Machine Velocity, driven by automated smart contracts and instantaneous API 

communication networks. Because machines operate on millisecond execution parameters, 

VM>>VH. 

Substituting this weighted distribution back into the equation of exchange yields:  

M . [𝛂 . VM + (1 – 𝛂) . VH] = P . Y 
This equation demonstrates the Allocative Efficiency Regime. In this regime, M2M commerce 

optimizes capital via automated supply chains and energy markets. For instance, in a decentralized 
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energy grid, AI agents for individual solar-equipped households can trade excess wattage to 

neighboring EVs in real-time, clearing the market every 500ms. Similarly, in cloud compute 

brokerage, agents can re-allocate GPU cycles from idle data centers to high-demand training 

clusters within seconds. This eliminates deadweight loss and ensures capital is never dormant. 

Under baseline conditions, as the adoption ratio (𝛂) increases, localized supply chain frictions 

collapse, maximizing real output (Y) by ensuring that unspent capital reserves are re-allocated at 

lightning speeds to their highest-value use case. 

4. Practical Case Studies in M2M Commerce 

To understand the practical implications of the Allocative Efficiency Regime, we examine two 

hypothetical but technically feasible scenarios. The first case study involves a decentralized energy 

grid. In this ecosystem, individual solar-equipped households and electric vehicles (EVs) act as 

autonomous economic nodes. AI agents representing these nodes monitor energy prices and 

battery levels in real-time. When a household agent detects a surplus of 5kWh and a peak price 

signal from a neighboring EV agent requiring an immediate charge, a transaction is executed via 

a Layer-2 smart contract. The exchange of wattage for digital currency occurs in under 500ms 

without human intervention. This micro-trading ensures that energy is never wasted and that prices 

reflect instantaneous supply and demand at a hyper-local level, maximizing the efficiency of the 

utility infrastructure.  

The second case study focuses on the computational resource market. In a world of ubiquitous AI 

training, GPU cycles have become a liquid commodity. A cloud computer brokerage employs 

autonomous agents to manage global data center capacity. Consider a scenario where a large-scale 

LLM training cluster in North America experiences a sudden surge in demand. Simultaneously, a 

rendering farm in Europe enters an idle state due to the completion of a project. Within 

milliseconds, the European agents list their idle GPU cycles on a decentralized marketplace. The 

North American agents, programmed to optimize for cost and latency, bid on and secure these 

resources immediately. The reallocation of petaflops of computing power occurs across continents, 

facilitated by M2M payments that settle instantly. This dynamic reallocation prevents capital 

dormancy in hardware investments and allows for a "continuous" supply chain of intelligence, 

where computational power flows to its highest-value use case with zero cognitive friction. These 

cases demonstrate that M2M commerce does not just speed up existing markets; it creates entirely 

new categories of high-frequency, granular economic activity that human-led institutions cannot 

facilitate. 

5. The Velocity Threshold and Systemic Shock Triggers 

The core contribution of this paper is that the relationship between machine adoption (𝛂) and 

economic stability is heavily non-linear. Past a critical threshold (𝛂*), the economy transitions 

into the Systemic Instability Regime via two cascading algorithmic triggers: 

5.1. Trigger 1: The Homogeneity Corridor (Code-Herd Mentality) 

The Systemic Instability Regime arises when algorithmic diversity fails. The "Homogeneity 

Corridor" describes a scenario where the majority of economic agents rely on a handful of 
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foundational Large Language Models (LLMs). If these models suffer from "Model Collapse"—a 

state where synthetic training data causes models to converge on a narrow, erroneous output—the 

agents develop a "Code-Herd Mentality." Unlike human consumers with fragmented preferences, 

these synchronized agents react to market signals with identical, high-frequency execution. If a 

minor volatility spike is detected, the models may simultaneously flag a systemic risk, triggering 

an "Endogenous Liquidity Drain." In this scenario, agents execute a synchronized "flight to 

safety," withdrawing liquidity from commercial channels and locking it into hyper-secure 

collateral vaults within milliseconds, causing a broad money multiplier collapse before human 

regulators can even open their dashboards. 

Consider the decision-making process of a machine agent i, which is governed by its underlying 

architectural framework fk. If a majority of these agents rely on the same small group of 

foundational models (f1, f2, ..., fn), their reactions to market changes become highly synchronized. 

Consequently, when a negative market signal is detected, these algorithmic entities may execute 

similar transactions simultaneously. The variance of market responses approaches zero, causing 

an instantaneous, massive spike in directional transaction volume.  

 

5.2. Trigger 2: The Endogenous Liquidity Drain 

When the Code-Herd Mentality triggers a synchronized sell-off or safety-seeking flight, the 

extreme speed of VM exacerbates the shock. In traditional banking, a run on deposits or a 

liquidity freeze takes days to materialize, giving central banks time to step in as a lender of last 

resort. 

In an M2M ecosystem, if the synchronized models flag systemic risk, AI agents execute capital-

preservation protocols simultaneously. They pull liquidity out of commercial banking channels 

and deposit facilities, locking it into hyper-secure digital reserves or automated collateral vaults 

within milliseconds. 

Mathematically, during a systemic shock, VM does not merely remain constant; it undergoes an 

acute, chaotic divergence. The sudden withdrawal of machine-managed liquidity causes the 

broad money multiplier to collapse faster than human regulatory systems can track, creating an 

unmanageable deflationary or inflationary spiral. 

6. Policy Implications and Structural Interventions 

The non-linear dynamics of a dual-velocity economy split between human actors (VH) and high-

frequency autonomous AI agents (VM) require a fundamental rethinking of central banking 

governance. Traditional monetary policy instruments—such as adjusting overnight benchmark 

interest rates or engaging in open-market operations—are structurally limited by human time 

scales and transmission lags. When the adoption threshold (𝛂) crosses into the Systemic 

Instability Regime, central banks face the immediate threat of rapid capital flight and 

synchronized market distortions. 

To preserve financial sovereignty, central banks must innovate. The primary technical 

challenge for the "Circuit Breaker" approach is monitoring the broad money velocity derivative 

(dV/dt) across fragmented, decentralized ledgers in real-time. This requires a high-throughput 
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digital analytics layer capable of processing millions of M2M events per second. If a "Code-

Herd" event is detected, the systemic velocity clamp must introduce transient processing lags to 

force a return to human-manageable speeds. Complementary to this is CAMO (Counter-

Algorithmic Market Operations). This involves sovereign AI agents—"Central Bank AI"—

acting as market makers. These agents require a robust trust architecture to interact with private 

sector AI safely. Legally, this necessitates a new framework for "algorithmic central banking," 

where the bank's liability for automated intervention is clearly defined and protected under 

international regulatory standards. 

6.1. The Circuit Breaker Approach: Dynamic Algorithmic Stabilization 

In traditional equity markets, physical circuit breakers temporarily halt trading when asset 

prices drop past a predefined percentage. In an economy where autonomous AI agents wield 

direct transactional authority over broad money balances, circuit breakers must be elevated 

from asset-specific trading halts to systemic velocity clamps. 

● Mechanism: Central banks, utilizing real-time digital ledger analytics, must monitor the broad 

money velocity derivative (dV/dt). If a synchronized "Code-Herd" event is detected—evidenced 

by a statistically anomalous spike in machine-to-machine (M2M) transactions within a millisecond 

window—an automated macroprudential protocol is triggered. 

● Intervention: The central bank enforces a transient liquidity ceiling or temporary processing lag 

on all automated corporate wallets. This artificially reduces VM, forcing the economy back into a 

human-manageable baseline velocity (VH), thereby providing breathing room for traditional 

regulatory oversight to prevent a severe liquidity drain. 

6.2. The AI Central Bank Tool: Counter-Algorithmic Market Operations (CAMO) 

Relying purely on passive restrictions (circuit breakers) may cause market fragmentation 

or a severe loss of market efficiency. Therefore, central banks must transition from passive 

regulators to active, automated participants within the M2M ecosystem. 

● Mechanism: The monetary authority deploys proprietary, sovereign AI economic agents directly 

into decentralized financial networks and digital interbank clearinghouses. 

● Intervention: These sovereign AI agents are programmed to act as counter-cyclical algorithmic 

market makers. When private-sector AI agents execute simultaneous capital-preservation 

protocols—withdrawing liquidity from commercial banking facilities—the central bank’s agents 

automatically inject targeted liquidity at the exact same millisecond. By counter-trading the private 

AI herds in real time, the central bank dampens the algorithmic feedback loops before they spiral 

into flash-hyperinflation or sudden credit crunches. 

7. Legal Frameworks and Cross-Border Challenges 

The transition to an M2M-dominated economy introduces profound jurisdictional complexities 

that current legal systems are ill-equipped to handle. When an AI agent based in a Singaporean 

cloud server executes a financial contract with a decentralized protocol governed by a Swiss 

foundation to purchase resources located in a Brazilian data center, the question of legal domicile 

becomes obscured. Traditional private international law relies on the intent of the parties, yet 

"intent" is a difficult concept to apply to deterministic code or stochastic model outputs. 
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Furthermore, the problem of legal liability for autonomous entities remains unresolved. If an AI 

agent triggers a flash-crash or executes a contract that violates anti-money laundering (AML) 

statutes, who is the responsible party? The developer of the model, the owner of the digital wallet, 

or the server provider? To prevent systemic regulatory arbitrage, the global financial community 

must establish new international standards for "Algorithmic Personality." This would involve the 

creation of a global registry for autonomous economic agents, requiring them to maintain 

insurance bonds or "safety collateral" that can be programmatically slashed in the event of illegal 

or destabilizing behavior. Without such a unified framework, the speed of machine commerce will 

continue to outpace the reach of human law, creating a lawless frontier at the heart of the global 

financial system. 

8. Conclusion 

The classical Quantity Theory of Money has long treated the velocity of circulation (V) as a 

behavioral parameter bounded by human limitations. This paper has challenged that foundational 

axiom by mathematically and conceptually modeling the introduction of agentic AI with 

independent transactional capabilities. By establishing a dual-velocity model (V =  . VM + (1 – �) 

. VH), we demonstrated that while low levels of automated commerce yield significant allocative 

efficiency gains, high levels of machine-directed spending expose the macroeconomy to volatile, 

non-linear vulnerabilities. 

Looking forward, the rise of M2M commerce may lead to "algorithmic currency pegs," 

where currencies are stabilized not by human intervention, but by cross-border AI agents 

maintaining equilibrium at millisecond intervals. This paradigm shift will likely impact 

global exchange rates, as nations with the most efficient machine-monetary protocols will 

enjoy lower transaction costs and higher capital inflows. However, this necessitates urgent 

international cooperation to establish M2M regulatory standards, preventing a race-to-the-

bottom in algorithmic safety. The "Homogeneity Corridor" and the "Endogenous Liquidity 

Drain" prove that tomorrow's financial crises will bypass human intervention windows 

entirely. 
To survive this paradigm shift, monetary governance must become as autonomous as the 

economic ecosystems it intends to regulate. Implementing automated velocity circuit 

breakers and deploying sovereign counter-algorithmic agents represent the necessary first 

steps in reclaiming central bank efficacy over a multipolar, machine-driven monetary 

frontier. 
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