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ABSTRACT- Artificial Intelligence (AI) and blockchain 

are growing rapidly. However, there is no single national 
framework that oversees these new technologies in the 

United States. Various states have varied rules, and this 

causes confusion and delays. Due to this reason, numerous 

new financial concepts cannot be safely tested, and 

consumers can have an increased risk. This paper proposes 

a new concept of Federal AI-Driven Crypto Regulatory 

Sandbox. This is a testing ground where companies and 

regulators can safely test their digital products in a 

controlled environment. The sandbox applies AI 

technologies to assist regulators in monitoring operations 

in real-time and identifying threats in the shortest time. 

The paper explains what the U.S. lacks in financial 
regulation in the context of the emerging hyper-

technological age and proposes a simple model for the 

federal agencies. Its aim is to enhance safety, facilitate 

innovation and modernize the U.S. financial regulations 

for innovative products in the market.  

KEYWORDS: AI, Blockchain, Crypto Regulation, 

Federal Sandbox, Financial Technology, Innovation. 

I.  INTRODUCTION 

A. Problem Statement 

Emerging digital technologies like AI and blockchain are 

increasing at a rapid pace. The tools have become a 

significant way of providing new financial services to 
many companies [1]. However, the U.S. regulatory 

framework was developed decades ago, when such 

technologies did not exist. Due to this fact, the rules are 

not transparent and various agencies occasionally provide 

different responses. Other agencies are guided by outdated 

laws that are not in line with the contemporary digital 

markets. Various states have various regulations, making 

it even more confusing to navigate through this complex 

regulatory framework. With the companies facing various 

regulatory uncertainties, consumers are at risk and the 

country is losing its competitive edge to other regions. 
Other countries have already developed  AI systems, 

known as regulatory sandboxes, that can safely test new 

ideas [2]. However, the U.S. does not have a single federal 

sandbox for crypto assets, hindering the progress and 

innovation in the field of digital currencies. 

 

B. Purpose 

This paper is aimed at providing a clear and 

straightforward model of a Federal AI-Based Crypto 

Sandbox. This sandbox will also provide businesses with 

an opportunity to experiment with new financial products 

under the guard of federal regulators. It will involve AI 

tools to track activities, discover risks in a short time and 

aid in decision-making. This research is aimed at 

demonstrating how this model will minimize confusion, 

protect the consumers and assist the U.S. to remain at par 
with the global technological change.  

C. Contributions  

The paper has made four basic contributions. First, it 

describes how sandbox systems work in other regions of 

the world  and what the U.S. can learn from global 

examples. Second, it discusses the reason why the state-
level sandboxes within the U.S. are not sufficient to 

address the challenges. They are tiny, not integrated and 

have no ability to control the national or global crypto 

activity. Third, it proposes an alternative architecture of a 

federal sandbox based on AI. The AI system can monitor 

blockchain data, identify irregularities, and assist the 

regulators in real time. Lastly, it provides a basic 

framework, such as actions, regulations and duties, that 

the federal government may use to develop the proposed 

system. The contributions highlight a significant gap in the 

existing policy discourse.  

D. Roadmap  

This paper has several sections. Section II discusses the 

meaning of sandboxes and the origin of sandboxes and the 

way they are used by other nations. It also examines state 

sandboxes in the United States. Section III discusses why 

the federal sandbox is necessary for the U.S. and the 
issues that the existing system presents. A proposed model 

for the new AI-driven federal sandbox is provided in 

Section IV. It explains the technology, the structure, and 

some of its major characteristics. Section V explains the 

legal aspects, such as federal jurisdiction, the role of 

agencies, and inter agency collaboration. Section VI 

explores the ways how a sandbox can promote economic 

growth, safeguard users, and make innovations in the 

field. Section VII provides a simple proposal of how the 

federal government can establish and operate this 

sandbox. 

https://doi.org/10.55524/ijircst.2025.13.6.14
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II.  BACKGROUND AND LITERATURE 

REVIEW 

A. Evolution of Regulatory Sandboxes Globally  

Regulatory sandboxes began as a new way for 

governments to deal with fast-growing financial 

technology [3]. A sandbox is a safe space where 

companies can test new products for a short period under 

the supervision of state regulators. The idea is simple: 

allow innovation, but keep risks under control. The United 

Kingdom was the first country to start a formal sandbox 

through the Financial Conduct Authority (FCA) in 2016 

[4]. The UK model became famous because it helped 

many start-ups test their ideas without facing heavy rules 

at the beginning. It also helped the regulators learn more 
about new technology. Many other countries then began to 

follow the idea. 

Singapore is another important example. The Monetary 

Authority of Singapore (MAS) created a flexible sandbox 

that supported many types of financial experiments [5]. 

Singapore’s approach is known for speed and strong 

cooperation between companies and regulators. The MAS 

sandbox also allows certain rules to be relaxed temporarily 

so new ideas can grow faster. 

EU Artificial Intelligence Act 2025 has mandated the 

European community to build AI sandboxes across the 
region to cater the technological trends in the second 

quarter of the 21st century. This AI legislation is aimed at 

improving regulatory compliance and providing 

opportunities to firms to test and validate their AI products 

before accessing the open market [6]. The goal is to create 

safe testing environments where companies, researchers, 

and regulators can work together. These sandboxes focus 

not only on financial products but also on AI ethics, 

transparency, and safety. 

Across all regions, the fundamental takeaway is common: 

Sandboxes help innovation and development. They reduce 

early regulatory costs and give governments better 
information about new technologies [7]. They also prevent 

harmful experiments from reaching the public. For 

instance, research insights from Singapore and the UK 

demonstrate that companies involved in sandboxes have 

greater chances to secure investors' confidence and launch 

their innovative products successfully In the United 

Kingdom, companies that participated in FCA's sandbox 

were able to secure around fifteen percent more capital, 

indicating that sandbox experience can improve 

competitive outcomes and access to finance [52].This is 

clear and convincing evidence from the established 
sandbox frameworks that a similar model in the U.S. can 

prove itself beneficial to both the businesses and the 

regulators.  

B. Current U.S. Landscape  

There is no single sandbox in the United States that has 

national outreach at the federal tier of government. Rather, 
some states have begun developing their own local 

sandboxes. These are Utah, Arizona, Wyoming, Texas, 

and Pennsylvania [8]. States' prototypes have relative 

approaches towards the admissible time-frame and the 

type of products admissible to the sandboxes, leading to a 

fragmented system. A product by a company might be 

allowed in one jurisdiction but rejected in another. Since 

the majority of financial products, especially the 

blockchain assets,  have operations in all 50 states, the 

state level approach is inadequate to meet the national 

outreach of innovative startups.   

The Securities and Exchange Commission (SEC) has also 
established FinHub to support firms involved in trade of  

digital assets. In 2021, there was also a crypto sprint 

organized by the SEC and CFTC to understand more 

about blockchain markets [9]. LabCFTC is a division of 

Commodity Futures Trading Commission (CFTC) that 

specializes in innovation and development. Such 

initiatives are interesting, but they are not a substitute for 

sandboxes as the latter have the ability to conduct 

controlled testing with lax rules [10]. Commissioner 

Hester Peirce of the SEC introduced the Safe Harbor 

Model 2.0 that will allow crypto start-ups up to three years 
to expand and then become fully compliant. However, this 

proposal has not yet been adopted. The fundamental issue 

with the U.S. regulatory regime is that there is no single 

agency with complete control over digital assets. There are 

a range of regulatory agencies such as  SEC, CFTC, 

FinCEN, CFPB, and state banking regulators that  all 

regulate various aspects of the market. The lack of 

integration among regulatory agencies creates confusion 

in the market. A new product may be termed as a 

commodity  by the CFTC, while the SEC may term it as a 

security.   To explain, a number of tokens and initial coin 
offerings (ICOs) are termed by the SEC as securities under 

the Howey Test. On the other hand, CFTC claims 

jurisdiction over the same digital assets, taking them as 

commodities [53]. This disjointed system demonstrates 

the need to have one unified federal sandbox (See the 

below Table 1) 

Table 1: Comparison of U.S. State Sandboxes (Utah, Arizona, Wyoming, Texas, Pennsylvania) 

State 
Year 

Enacted 
Sector Scope Duration Regulator Outcomes 

Arizona 2018 
FinTech (payments, 

lending, blockchain 

services) 

2 years (with possi-

ble extension) 
Arizona Attorney 

General 

First U.S. sandbox; supported early crypto 

lending and payments testing; small number of 

participants but successful proof-of-concept 

trials. 

Utah 2019 
Financial services + 

broader innovation 

(FinTech, RegTech) 
1–2 years 

Utah Department of 

Commerce 

Allowed wider product testing; increased par-

ticipation due to flexible structure; helped 

identify regulatory barriers. 

Wyoming 2020 
Digital assets, block-

chain, banking, to-

kenization 
3 years 

Wyoming Banking 

Division 

Strong crypto focus; supported SPDI bank ex-

periments; became a leading blockchain-

friendly state. 

Texas 2021 
Limited FinTech and 

financial innovation 

tools 
2 years 

Texas Department 

of Banking 

Early-stage tests; fewer applicants; mainly 

used for small-scale financial tools rather than 

crypto-specific products. 

Pennsylvania 2022 
FinTech, payments, 

digital compliance 

tools 
1–2 years 

Pennsylvania De-

partment of Bank-

ing and Securities 

Focused on RegTech pilots; helped regulators 

understand AI-based compliance tools; moder-

ate participation. 



 

International Journal of Innovative Research in Computer Science and Technology (IJIRCST) 

Innovative Research Publication     134 

 

      

C. AI in Financial Regulation  

Artificial intelligence (AI) is now used widely in financial 

markets. Regulators and companies use AI tools to 

monitor data, detect risks, and automate simple tasks [11]. 

This field is often called “SupTech,” which means 

supervisory technology. With SupTech, regulators can 

collect large amounts of financial information very 

quickly. AI systems can examine this data and help 
identify problems such as fraud, money-laundering, or 

unusual market behavior [12]. 

One common use of AI in finance is AML (Anti–Money 

Laundering) and KYC (Know Your Customer) systems. 

KYC/AML regulations mandate banks to monitor the 

transactions for illegal purposes and take measures for the 

identification of their customers. AI helps learn the 

patterns of behaviors and spot suspicious activities. For 

instance, Standard Chartered and H2SBC have used 

machine-learning based AML systems that work more 

efficiently, as compared to the traditional rules-based 
setup, and review tons of data to point out anomalies in 

bank transactions and potential activities of money 

laundering [51]. This reduces manual work and makes 

detection faster. Studies show that AI-based AML tools 

can catch more complex fraud cases than older rule-based 

systems. See, e.g., Empowering Compliance: AI Solutions 

Redefine AML Investigations.  

AI is also used for risk prediction. Machine-learning 

models can study past market data to estimate the chances 
of sudden price changes, liquidity problems, or failures in 

crypto platforms [13]. This helps regulators understand 

where problems may appear before they actually arise in 

the market. AI is able to review smart contracts (self-

executing blockchain-based programs that automatically 

make transactions as per the applicable rules) to detect 

coding errors that could lead to loss of funds and hacks. 

Natural Language Processing (NLP) is another useful AI 

tool. NLP can read documents, including crypto 

whitepapers, disclosures, and marketing materials [14]. It 

can identify missing information, unclear statements, or 
misleading claims. Regulators can use NLP to check many 

documents at once. 

However, AI has limits. It can make mistakes if the 

training data is biased. It may be difficult to explain why a 

model makes a certain decision [15]. Poor data quality can 

cause incorrect results. Allowing for the aforementioned 

concerns, the importance of  human oversight in  AI based 

projects cannot be denied.  

Overall, AI has significantly improved the efficiency and 

capacity of state regulators to detect, monitor, and deter 

financial misconducts. However, these systems should be 

deployed with strong governance frameworks, 
maintaining public trust, ensuring transparency and 

preventing algorithmic bias.  

 

 

Figure 1: Use Cases of AI by Financial Institutions [49] 

Figure 1 illustrates how financial institutions utilize 

Artificial Intelligence in different areas of their operations.  

It is evident in the graph that fraud detection, customer 

service, and compliance with AML/KYC are the top three 

activities that most banks and financial companies are 

running using AI. The level of detection of fraud is the 
highest as AI can give out odd or suspicious transactions 

within a short period of time. The tools such as chatbots 

also can be found in many customer services as they are 

cheaper and faster. The other significant area is 

AML/KYC since AI detects fake identities and suspicious 

accounts more quickly than human-initiated inspections. It 

also shows that AI tools already used in the private sector 

can be adopted by regulators in an AI-driven sandbox. 

This helps explain why an AI-first sandbox is practical, 
realistic, and ready for implementation. 

The concept of regulatory sandboxes was started as a new 

government approach to address the rapidly expanding 
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financial technology [3]. Sandbox is a secure area where 
companies can do a test run on new products temporarily 

with the oversight of regulators. It is a basic concept: 

innovate, but control risks. In 2016, the United Kingdom 

became the pioneer nation to initiate an z. It also assisted 

the regulator in gaining knowledge about emerging 

technology. This idea was imitated by a number of other 

countries at that time. The other significant example is 

Singapore. The Monetary Authority of Singapore (MAS) 

developed a sandbox which could support numerous kinds 

of financial experiments [5]. The Singapore model is 

characterized by rapidity and close collaboration between 

the businesses and regulators. The MAS sandbox is also 
capable of temporarily relaxing some of the applicable 

rules to give new ideas a chance to develop and become 

mature. The European Union is currently constructing AI 

sandboxes through the EU AI Act [6]. This is aimed at 

establishing safe testing conditions in which companies, 

researchers and regulators can collaborate. These 

sandboxes are dedicated to financial products as well as 

AI ethics, transparency, and safety. In general, the key 

lessons are comparable in every part. Sandboxes help 

innovation. They save initial regulatory expenses. They 

provide governments with enhanced information on the 
new technologies [7]. They also stop the exposure of 

experiments that are dangerous to society. Most literature 

reveals that sandboxes enhance competitiveness in 

markets and boost the survival of new corporations. As an 

example, in the UK and Singapore, reports indicate that 

companies operating in the sandbox have higher chances 

of increasing investment and successful product launch. 

These international examples demonstrate the fact that a 

sandbox model can be useful to the United States as well.  

D. Blockchain Risk Profile  

Blockchain markets introduce numerous opportunities, yet 

they also bring certain hazards.  The classification of 

various tokens is one of the fundamental problems [16]. 

Some tokens exhibit characteristics of commodities, others 

mirror more like securities, and still others serve primarily 

as payment instruments. This diversity complicates the 

regulation of the financial market.  Misclassification 
would result in legal conflicts and confusion in the market. 

There is also high market manipulation in blockchain 

markets. Poorly regulated exchanges usually involve wash 

trading - the practice of buying and selling the same asset 

to give a false impression of trade volume and market 

liquidity - and pump-and-dump schemes, which involve 

inflating the price of an asset artificially through false 

claims and quickly selling off those assets to unsuspecting 

buyers, and fake volume (artificially inflated transaction 

volumes to mislead the public) [17]. A lot of these 

activities cannot be easily identified without powerful 

information resources. The liquidity may evaporate very 
fast, particularly among new tokens that have small 

markets. Stablecoins also pose risks. There are strong-

asset-backed stablecoins, and others, particularly 

algorithmic stablecoins, may go wrong in the event of a 

system failure [18]. The collapse of TerraUSD 

demonstrated how billions of dollars can be lost in a short 

period of time. Such failures may not only be harmful to 

crypto traders but also to the related financial systems. 

There is another risk brought by smart contracts. They 

may contain errors in the codification , making them more 

vulnerable to hackers. Even a small bug in those contracts 
can result in permanent money loss [19]. Since smart 

contracts are difficult to amend once executed, timely 

identification of issues is critical.  There is also a risk of 

custody with blockchain systems. Without the knowledge 

of the owner of the private keys, it is impossible to 

retrieve assets in case they are lost or stolen. Other 

businesses promise safe storage but do not secure funds 

for customers. Such risks demonstrate why a powerful 

federal sandbox using AI tools can be useful. It enables 

the regulators to validate new products in a controlled 

environment. 

III.  THE CASE FOR AN AI-POWERED 

FEDERAL SANDBOX 

A. Why AI  

The financial system of the U.S is now extremely large 

and operates very fast. The regulators, SEC, CFTC, and 

state agencies have a significant challenge, as they have to 

oversee thousands of digital asset companies, blockchain 

projects, crypto exchanges, and new models of tokens 

[20]. It is impossible to check these activities in real time 

only by human teams. This is why AI becomes useful. The 

AI systems are capable of processing massive data within 

a short period. They are able to scan the transactions, 

identify abnormal behavior, and present information to the 
regulators in a user-friendly dashboard. AI helps reduce 

the burden of routine work  for the officials, leading 

towards an efficient regulation.  Most of the compliance 

checks that are conducted today are manual, slow, and 

expensive [21]. To give an example, the verification of 

identity documents or the identification of suspicious 

accounts takes a long time to be manually reviewed by 

human employees. These checks can be done at a much 

higher rate by AI tools. Also, machine-learning can be 

used to detect tendencies of fraud or manipulation that are 

not readily apparent to humans. The second reason behind 

the significance of AI is that digital-asset markets are 
24/7. The price fluctuates within seconds and every new 

token is released almost daily [22]. The regulators require 

such speedy tools. The AI provides them with real-time 

notifications and pre- warnings, and this enables them to 

act more quickly. These AI tools are able to avoid loss of 

consumers, minimize market abuse and aid in ensuring 

financial stability. Simply put, AI enhances the authority 

of the eyes and ears of regulators. AI also helps startups. 

Automated reporting ensures that the firms do not have to 

prepare lengthy forms and make routine updates. The 

system instead auto-captures the required information. 
This lowers the compliance expenses and it becomes 

easier to test ideas in the sandbox by new companies.  

B. Why a Crypto Sandbox  

The crypto sector is more complicated and riskier than 

other financial sectors, and hence, a different sandbox of 

digital assets is required [23]. The regulations are not 
necessarily explicit. Most corporations are unsure whether 

their tokens are securities, commodities or new. This 

brings on delays as well as legal risk. Sandbox provides 

firms with a secure environment to test products under 

strict supervision and without the prospect of incurring 

punishment instantly. More technical designs, including 

stablecoins, decentralised platforms and smart contracts, 

are also part of crypto innovation [24]. Such systems are 
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not operated in the same way as the traditional financial 
tools and therefore regulators require a controlled 

environment in which they learn how they operate. 

Sandbox transforms itself into an educational platform 

between innovators and the general agencies. Another 

reason for creating crypto-specific sandboxes is the 

elevated level of  risk associated with digital asset 

activities. Cryptocurrencies are subject to price 

manipulation, pump-and-dumps, fake advertising, and 

smart contract vulnerabilities [25]. Once such risks are 

experienced in the open market, the consumers are quick 

to lose their money. This can be minimized using a 

sandbox where it can be tested at an early stage and 
closely monitored. Lastly, the U.S. has to remain at the 

same level with international rivals. Structured testing 

environments are already present in regions such as the 

EU, Singapore, and the UK. Without advanced sandboxes, 

the U.S. risks  losing innovation to other countries with 

clearer regulatory and structural pathways.  A federal 

crypto sandbox retains talent, capital and new technology 

within the country and facilitates safe growth with 

minimal risk to all the parties involved. 

C. Addressing current Challenges  

The U.S. regulatory climate is currently fragmented. The 

states such as Pennsylvania, Arizona, Utah, Wyoming and 

Texas have their own sandboxes though they are all 
different in the way they are operated. This makes it 

confusing to the firms that desire to run business in 

various states. This issue can be eliminated with the help 

of a federal sandbox that offers one point of entry to all 

innovation in digital assets. It is also hard to classify 

tokens since there is an overlap between the SEC and 

CFTC [26]. Certain tokens appear in the form of securities 

whereas others are commodities-like. Both agencies can  

coordinate by a sandbox with common supervision and a 

risk system controlled by AI. It may also lessen the 

tension between laws that govern the investors (SEC) and 

those that govern consumers (FTC). Another important 
challenge is the uncertainty of enforcement. A lot of 

digital-asset companies have no idea when they can be 

sued [27]. Sandbox and clear rules in addition to AI-based 

monitoring provide clear boundaries to them. They should 

be made aware of what is permissible and what has to be 

reprimanded. Numerous crypto initiatives are located 

around the world and cloud-based AI systems can be 

storing information in other countries [28]. A federal 

sandbox will be able to establish clear data localization, 

privacy, and collaboration with other countries. This can 

be used to remain compliant with regulations like GDPR 
or foreign licensing regulations. 

 

Figure 2: Step-by-Step ML-Enabled SupTech Pipeline 

In the above Figure 2 it presents an end-to-end machine 

learning pipeline in which supervisory data are first 

retrieved from Banco de Portugal, then transformed 

through data cleaning, handling missing values, and 

feature selection, followed by experimental model training 

using train–test splits, cross-validation, and the TPOT 

AutoML framework; the trained models are subsequently 
compared using evaluation metrics such as the F1-score 

and confusion matrices, and finally, the best-performing 

model is selected for deployment or further analysis. 

IV.  PROPOSED FRAMEWORK: THE AI-

DRIVEN REGULATORY SANDBOX 

The key concept of the research is the creation of an AI-

based federal crypto sandbox. It unites AI solutions, 
systematic testing levels, intelligent contracts, and explicit 

human-AI governance model. The framework is designed 

to establish a protective environment in which the digital-

asset firms may experiment with their products as the 

regulators monitor the risks in real time. It also assists the 

regulators in coordinating among the agencies and 

prevents jurisdictional clashes. It is aimed at facilitating 

innovation without damaging consumers, investors or 

financial stability. Sandbox structure should be basic, 

predictable and easy to understand by startups and 

regulators. Tier based systems may group companies 

based on risk level and level of development. The first 
level consists of low-risk and early projects, and the 

products of the second or third tier are more sophisticated. 

This system also enables the regulators to be more lenient 

towards safe projects and stricter towards riskier ones. 

There should also be a well-defined entry process. The 

firms will have to provide simple details concerning their 

technology, token structure, business plan, and risk 

profile. This information can be pre-screened using AI 

tools [29]. The human regulatory team carries out the last 

inspection after the AI review to determine the position of 

the company. This saves the human staff’s workload, 
simplifies the process, while  keeping the actual authority 

with humans. 
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Table 2: Tiered Admission Model 

Tier Type of Project Risk Level Requirements Regulatory Controls 

Tier 1 
Early prototypes, small-
scale tokens, research 

projects 
Low 

Basic disclosure, code 

sample, explain purpose 
Light supervision, sim-

ple reporting 

Tier 2 
Semi-functional plat-

forms, limited live users, 

early token issuance 
Medium 

Security audits, govern-
ance plan, risk score 

Regular reporting, AI 
monitoring 

Tier 3 
Market-ready assets, 

platforms with many us-
ers, stablecoin tests 

High 
Full audit, liquidity con-

trols, stress tests 
Strict oversight, limits, 

exit rules 

 

A. AI Systems Supporting Oversight 

The AI tools will constitute the core of the supervision 

layer within the sandbox since the system will assist 

regulators to monitor activity in real time, identify issues 

early, and comprehend complex technical behavior [30]. 

Such tools do not substitute human judgement. They 

instead underpin human decision-making by providing 

fast, straight forward, and data-driven data. One of its 

leading applications is Machine-learning based risk-

scoring. In this case, ML models analyze token activity, 

trade dynamics, liquidity, price aspects, quality of 

governance, user concentration and code strength. Upon 
analysis of such signals, the system provides all projects 

with a risk score that reflects the probability of fraud, 

market manipulation, or technical failure. The models are 

also capable of assisting regulators in classifying tokens 

by indicating a token that is more a security rather than a 

commodity. This minimises the years-old rivalry between 

SEC and CFTC. Another  important system is autonomous 

compliance monitoring. To verify compliance on a real-

time basis, AI applications can scan suspicious 

AML/KYC activities, high-value transfers, and liquidity 

flows that seem beyond ordinary transactional movement. 

The system is also able to match the behaviour of the 
project to familiar fraud patterns including pump-and-

dump, wash trading or insider-trading indicators. This 

secures the users and minimizes manual monitoring which 

is very costly. There is another advantage of NLP-based 

review of documents. The content of blockchain 

companies takes the form of long whitepapers, legal notes, 

and disclosures that are difficult to read in a short time 

[31]. These documents are scanned with NLP tools that 

not only  indicate unclear or misleading statements but 

also show the lack of information,  assisting the regulators 

to go through complex documents in a more accurate and 
quick manner. Lastly, reinforcement learning is supportive 

of adaptive regulation. The RR (Risk–Return) models are 

able to give suggestions on the level of controls to be 

adopted toward a project. In case a project turns risky, the 

model recommends firm control, while light regulation is 

suggested when the risks decrease. This enables the 

sandbox to react to behavioural changes rapidly without 

need to spend much time in rule-making processes.  

Above all, a smart contract layer reinforces the sandbox 

by establishing an embedded compliance, i.e., significant 

rules and checks are embedded in the blockchain. This 

will minimize the use of manual reporting, increasing 
transfer of information to regulating bodies. On-chain 

reporting is an example of such mechanisms, whereby 

important blockchain data of the  projects is automatically 

reported, enhancing accuracy and eliminating delays in 

reporting [32].  It is also possible to provide temporary 

regulatory waivers to smart contracts in case a project 

satisfies specific requirements, allowing a controlled 

experimentation with in-place safety measures. Another 

tool that can help is conditional licensing. When a project 

meets certain conditions such as preservation of a low-risk 

score, sufficient liquidity, or the appropriate rules of 

governance, a conditional license can be issued for a 
limited scope [33]. This forms an open and secure growth 

trajectory of companies. Trigger-based restrictions can 

also be imposed with the help of smart contracts. The 

restrictions are automatically activated in case certain 

warning signals appear such as high-risk levels, reports 

being missed, unusual trading behavior, or the decreased 

stability of stablecoins. The smart contract can restrict the 

activity or halt the project when the issue is mitigated. 

This provides instant control to the regulators and assists 

in preventing the propagation of problems within the 

market. Overall, the smart contract layer enhances the 
safety, speed, and transparency, and decreases the market 

failure likelihood.  

On the whole, these AI systems allow the sandbox to be 

more flexible, dynamic, and ready for new risks.  

B. Human–AI Governance Model  

There is a need to have a strong human-AI governance 
model that ensures that the sandbox remains legally sound, 

fair, and transparent. AI is able to analyze and give alerts 

but all final decisions should be made by humans [34]. 

This will help the system not to be automated to the point 

that there is a legal conflict under the Administrative 

Procedure Act. The problem of bias or unfairness is also 

minimized in human decision-making because the firms 

deal with regulators [35]. A multi-agency set up is a part 

of the governance model. Cases that are related to 

systemic risk should be collectively supervised by SEC, 

CFTC, FinCEN, CFPB, and the Federal Reserve. Such 
agencies would exchange data and have a unified 

dashboard, which would address the issue of different 

rules and ambiguous jurisdiction. Such a system of 

collective regulation ensures consistency in regulation. 

There is a robust system of appeal, review and 

explainability as well in the model. Companies should be 

empowered to challenge the ruling of regulators and find 

an explanation as to why an AI system has decided to raise 

an alarm over an action they are taking. In this respect, 

every AI system within the sandbox must operate on 

explainable AI/XAI (Explainable Artificial Intelligence). 

These are techniques and tools that make machine-
learning and artificial intelligence understandable to 

common human sense.  AI/XAI tools demonstrate the 

rationale behind risk scores or notifications, which 

facilitates justice and uphold due process [36]. Such a 
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combination of human judgement with organized control 
and transparent AI makes the model of governance 

reliable, accountable, and effective. 

V.  LEGAL ANALYSIS 

This section discusses the legal basis that would be able to 

support a federal AI-driven crypto sandbox. It examines 

four key questions. First, it poses the question whether 

regulators already possess sufficient statutory power to 

establish such a sandbox. Second, the manner in which the 

sandbox can adhere to Administrative Procedure Act 
(APA) is described. Third, it examines the issue of 

jurisdictional overlap among  federal agencies and how a 

joint model can address the problem. Fourth, it discusses 

problems of fairness, accountability,  and liability arising 

from the use of artificial intelligence tools to support 

regulatory decision-making. Although the part is doctrinal 

in nature, the intention is to make the language as simple 

as possible to make the argument easy to follow. 

A. Statutory Authority  

Federal crypto sandboxes should be clearly legalized. 

Congress has to grant an agency the power to establish 

new rights and duties. An agency cannot work beyond the 

authority granted by the legislature. For this reason, this 

part elaborates on the integration of the proposed sandbox 

within the existing framework and rules. Under the 

Securities Exchange Act of 1934 and the Securities Act of 

1933, the SEC already has the enough mandate to test 

pilot programs, temporary exemptions, and controlled 
testing environments [37]. Accordingly, under the current 

legal rules, the SEC can give  limited waivers if a project 

supports innovation, investor protection and efficient 

markets. A sandbox can fit in this power since it assists 

the SEC to research on the new technology without 

compromising the populace. Second, the CFTC also has 

the same powers under the Commodity Exchange Act 

(CEA). The CFTC is also able to issue no-actions letters, 

trial programs, and time-limited exemptions [38]. The 

Office of Innovation of the CFTC is already involved in 

activities regarding new technologies and it implies that a 
sandbox can be regarded as a continuation of its usual 

activities. Given that most tokens are similar to 

commodities, the CFTC has good grounds to be included 

in a common sandbox. Third, the Bank Secrecy Act (BSA) 

gives FinCEN the power to develop programs that 

enhance AML/KYC systems [39]. In this situation, a 

crypto sandbox can provide a solution by real time 

monitoring through AI tools. This implies that FinCEN 

can engage in it despite the absence of new legislation.  

Fourth, the statutory program authority of other agencies 

like the Federal Reserve and the CFPB generally limits 

testing to programs aimed at financial stability and 
consumer protection.  This demonstrates that several 

agencies already possess sufficient legal space to establish 

or enter into a common sandbox without a new act of 

congress. Although the combination of such laws fails to 

establish a single sandbox law, they provide enough room 

to each agency to collaborate, share data and create a 

coordinated sandbox through a joint memorandum of 

understanding (MOU). This co-regulating approach makes 

the sandbox legal and excludes protracted delays that are 

associated with drafting new legislation.  

 

B. APA Act 

Administrative Procedure Act (APA) regulates the 

activities of federal agencies [40]. This can be divided into 

separate sections, firstly for rule making under the APA 

the agency is required to publish a proposed rule. This 

would invite comments from the public and relevant 

parties incorporating their feedback. Finally, the agency is 
to consider the comments and then public a final rule. This 

mechanism is quick, more flexible and invites feedback 

from concerned quarters also. Moreover, rulemaking is 

more flexible and quicker thus would be more suited to be 

able to respond to the constantly changing AI landscape.  

The second requirement under the APA is to have a clear 

decision-making process and review mechanism. There 

has to be a review and appeal process which may consist 

of a formalised structure as espoused under the APA. 

Under the APA, the first step to reviewing an action is 

exhaustion of all administrative remedies. Courts rarely 

step in if the party has not knocked on the door of the 
relevant agency first. The internal mechanism of the 

agencies should be strong, consisting of professional and 

technical administrative law judges. This can be achieved 

by setting an internal oversight and review board. The 

board should not be involved in decision making rather 

only reviewing decisions to maintain their neutrality and 

impartiality.  As espoused under the APA, a hearing on 

the merits should be conducted after completion of 

formalities and a well-reasoned written decision should be 

issued. Unless the sandbox is constructed appropriately, its 

judgments may be defective on the legal standard under 
the APA. It would be a  capricious and arbitrary system, 

making abuse of discretion. The Motor Vehicle Assn v 

State Farm is a foundational case law with a clear standard 

of judgement [54]. It rules that a standard is arbitrary and 

capricious if the agency fails to consider  all important 

aspects of the problem, relies on impermissible factors and 

fails to explain its reasoning. Thus, the agency must make 

a rational connection between the facts discovered and the 

decision it renders. The decisions should be explainable. 

The requirement of a decision to be explainable has 

further been elaborated in  the Citizens to Preserve 
Overton Park Inc case [55], wherein the court ruled that 

even if a statute grants broad discretion, the agency must 

consider the relevant factors and explain its reasoning to 

allow judicial review. In the context of Sandboxes, the 

agency cannot shield behind technical aspects and rather 

must explain their decisions. Technical complexity is not a 

defense.  To prevent judicial scrutiny, the sandbox 

mechanism should adhere to three primary APA 

principles, namely, transparency, reason-giving, and 

procedural fairness. Transparency First, transparency 

implies that the agencies need to indicate what the 

sandbox is, how companies can participate in it, and what 
the rules are within it. The standards of admission should 

be transparent and should be organized in a chain of tier 

structure. This approach cushions firms against the 

unpredictable regulation and helps avoid claims  of unfair 

treatment. Second, it is important to ensure that 

individuals are able to reason. The government cannot 

arrive at a decision without providing a clear and rational 

explanation, which is a core principle of the legal standard 

under the APA. The decision-making process should be 

rational, predictable and transparent. AI systems can 

deliver the data and risk scores, but the ultimate 
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explanation has to be written by humans [41]. The agency 
should demonstrate that it examined the evidence and 

reflected on the same. Judgment by human beings backed 

by AI will be entertained by the courts, but the courts will 

not embrace AI as the decision-maker. Third, there is 

procedural fairness mandated by the APA. This implies 

that businesses should be given an opportunity to react in 

case they are removed out of the sandbox or their 

restrictions are intensified. This is where explainable AI 

(XAI) can be useful since it explains why a system has 

raised a red flag on particular behaviour. This safeguards 

due process and minimizes the possibility of lawsuits. 

With these three rules, the sandbox remains in line with 
the APA. It is also more credible, and more justifiable in 

court.   

C. Jurisdictional Problems 

The regulation of crypto in the U.S. tends to be ambiguous 

as various agencies assert dominance over the same 

resources. According to the SEC, a range of tokens are 
securities, while the CFTC indicates that a large number 

of them are commodities. FinCEN is dedicated to the 

AML/KYC responsibilities. CFPB is concerned with 

consumer protection. The systemic risk is monitored by 

the Federal Reserve. This duplication of power confuses 

companies and retards innovation. This model has the 

benefit of having a single process of admission, reporting 

system, data dashboards among all the agencies involved. 

By adopting the proposed sandbox system, the regulatory 

agencies will collaborate rather than operating 

individually, while  retaining their legal authorities.  
Where a token is not classified, the sandbox may give 

temporary shared supervision until the agencies agree. 

This averts agency conflicts as well as regulatory 

loopholes. The jurisdictional conflict is also minimized 

with the help of AI tools [42]. The behavioural analysis, 

risk-scoring, and on-chain monitoring can demonstrate 

whether a token acts as a security or a commodity. These 

behaviour-based signals can assist agencies in 

coordinating with ease.  Since the decisions are made 

quickly with clear evidence, they help lessen firms’ 

burden. A common model does not eliminate the 
jurisdiction of each agency. Instead, it provides them with 

a secure platform to exercise their powers jointly. It 
contributes to another long-term objective as well, 

developing a more sensible national strategy on crypto 

regulation. 

D. Liability & Accountability 

The final legal issue is accountability and liability. There 

are risks of errors that can occur when AI is used in 
supervision [43]. For instance, a project can be reported as 

dead. A risk score can either be too high or too low. The 

issue is: who is to blame? The solution has to be 

straightforward and easily comprehensible. Human beings 

have full responsibility towards all the final decisions. AI 

only supports analysis. It does not determine anything that 

involves rights, duties, license and penalties. This implies 

that the AI cannot be held responsible in case things go 

wrong by the agencies. The agency is still responsible. 

The model guard’s fairness and prevents legal loopholes. 

It also minimizes the threat of lawsuits on the basis of 

algorithmic harm. Once all the AI outputs are checked 
before any action is taken and the human signs off on it, 

the legal chain of responsibility remains intact. 

Explainable AI also helps by displaying the way an AI 

made its conclusions. If an AI tool makes a mistake, 

humans have an opportunity to correct it and then act 

accordingly [44]. The sandbox should also cushion the 

firms against the damages by AI errors. That is the reason 

why appeals and reviews are necessary. In case a business 

suspects that the AI does not understand its data or 

endangered the behaviour, it should be capable of seeking 

an explanation and providing its own evidence. These 
appeals should be taken seriously by the agencies and 

rectify mistakes promptly. Lastly, accountability 

incorporates powerful data governance regulations. The 

AI systems should adhere to the laws of privacy, 

cybersecurity, and access controls. This ensures that the 

users’ data is secure with no risk of leaks or misuse. The 

sandbox is safe, fair, and legally defensible by leaving 

humans in control, employing explainable AI, admitting 

appeals, and adhering to robust data principles. 

VI. ECONOMIC & INNOVATION IMPACT 

 

Figure 3: Evolution of the Crypto Economy [50] 
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Figure 3 illustrates that the crypto market has been 

expanding at an extremely rapid rate over the past decade. 

It also indicates that the user base, transaction rate and the 

number of assets available rose at a much higher rate than 

the conventional financial products. The figure also 

reveals clearly that the crypto market is highly volatile 

meaning that it can shift at any time. This advocates the 

view that the U.S. should have a federal AI-driven 

sandbox since the existing framework would not be fast 
enough to accommodate such a speedy industry.  

A. Benefits to Startups  

There are numerous advantages of having a federal AI-

based crypto sandbox for startups. To begin with, it 

decreases regulatory uncertainty [47]. Most startup firms 
fail to understand whether their token or service is under 

the SEC, CFTC, or FinCEN. Such confusion impedes 

innovation and adds legal risk. The sandbox enables them 

to have a single point of entry under one process. The idea 

encourages firms to develop products without fear of 

adverse actions by the regulators. Second, the sandbox 

reduces the cost of compliance. Startups usually spend a 

lot of money on lawyers, reports, and audits before 

launching a new product [48]. These early burdens are 

reduced by the sandbox which offers temporary waivers, 

limited exemption, and explicit guidance. Startups could 

be able to experiment their ideas in a secure and controlled 
environment and then join the full regulatory framework. 

Third, the sandbox provides access to AI-based tools to 

startups. These tools help businesses identify the possible 

risks, vulnerabilities and accordingly enhance product 

quality, rendering innovation cost-effective and less 

dangerous. It also provides information regarding the best 

practices of regulators on a real-time basis, benefitting the 

firms especially the large companies with critical guidance 

and support. Fourth, the sandbox provides startups with an 

improved opportunity to succeed in the global market. 

When companies come up with a new technology within a 
highly organized and well-managed system, it becomes 

quite easy to present credibility to investors, partners, and 

foreign regulators.  

B. Benefits to Regulators  

An AI-driven sandbox also benefits regulators in a number 

of ways. To begin with, the sandbox provides them with 
early exposure to new technologies. Regulators can know 

about products even as they are being constructed as 

opposed to learning about the products once they have 

failed. This enhances better policy-making and minimizes 

the unexpected outcomes. Second, AI applications provide 

regulators with real-time surveillance [45]. They are able 

to see the level of liquidity, user activities, the movement 

of tokens and the vulnerability of the system in real-time. 

This mechanism assists them in finding frauds and 

detecting risks at the embryonic stage. Real-time insight 

also lowers the possibility of massive market failures. 
Third, new supervisory approaches can be tested by 

regulators. They have an opportunity to test ML (Machine 

Learning) risk scores, automated alerts, and on-chain 

reporting tools within a safe setting. If these tools are 

found effective, then they can be replicated to the general 

financial system later. This helps  modernize the U.S. 

supervision of emerging technologies for financial 

platforms. Fourth, the sandbox enhances agency 

cooperation. Having a common data dashboard facilitates 

efficient communication between agencies and prevents 

redundancy [46]. This limits the jurisdictional conflict and 

helps frame rules that are uniform across the industry.  

C. National Competitiveness  

Federal crypto AI-based sandboxes can enhance the 

American leadership in global innovation and 

development. Sandboxes are already used by other 

countries, including Singapore, the UK, and the EU, to 

assist financial technology and digital assets. Unless the 

U.S. advances its supervisory style, it may lose talent and 

investment to other places with supportive frameworks. A 

federal sandbox demonstrates that the U.S. is willing to 

help in creating an environment of safe experimentation 

for businesses. It is also a great investment opportunity as 
the sandbox demonstrates that the country values 

innovation, yet it maintains consumer protection. It is 

essential that domestic and international investors can 

have clear rules and predictable processes. A powerful 

sandbox will bring more confidence to the country and 

make the U.S. a competitive place for fintech and 

blockchain companies Lastly, AI application in 

supervision provides strategic advantage to the U.S. A 

country that is capable of tracking digital markets in real 

time, is more capable of controlling the risks and 

responding to the bubbling threats. It safeguards financial 

stability, enhances innovative ability, and augments long 
term economic expansion in the national market. 

VII. IMPLEMENTATION BLUEPRINT 

This part describes how to implement the federal AI-

driven sandbox in an easy and realistic manner. It 

demonstrates how the program can expand safely within 

the given time framework, the level of staffing required 

and the yardstick to gauge the success.   

A. Rollout Phase 

The sandbox is supposed to begin with a gradual and 

cautious deployment approach. Phase 1 should include a 

few projects. This enables regulators to test the systems, 

correct malfunctions and modify rules. At this stage, AI 

applications are applied primarily to risk scoring and early 

warnings. Human assessment remains highly critical 
during this phase. In the second phase, additional 

companies are accepted by the sandbox. Automated 

compliance tools and smart contract reporting systems are 

increased. Agencies would enhance their cooperation and 

develop a common dashboard. This step is a preparation 

of the system towards an enhanced oversight. Phase 3 

involves the sandbox being fully operational. AI tools are 

utilized in the everyday supervision of the agencies, and 

final decisions are made by humans. It is possible to grow 

the number of the firms joining and make the system a 

formal aspect of the financial market in the U.S. Such a 

gradual process  minimizes errors, reduces cost, and 
avoids unforeseen regulatory interruptions.  

B. Budget & Staffing  

The sandbox requires a defined budget and a small and 

dedicated team. A majority of the spending is on the 

construction of data systems, artificial intelligence, and 

cybersecurity solutions. One common technological center 
can be used to lower expenses through its use by all the 

agencies. It should have professionals in AI, blockchain, 

law, finance, and cybersecurity. The team members should 



 

International Journal of Innovative Research in Computer Science and Technology (IJIRCST) 

Innovative Research Publication     141 

 

be sent by each agency to ensure that all perspectives are 

part of the regulatory framework. Training is also 

important. Regulators need to know how to interpret AI 

outputs, dashboards and identify system risks. This is not 

meant to substitute humans but to provide them with 

enhanced equipment. A robust personnel base aids the 

sandbox to run in an effortless and hazardless fashion.  

C. Evaluation Metrics  

The sandbox must undergo quantifiable measurements. 

They are the count of successful startup tests, the duration 

to look through the applications, the precision of AI risk 

signals, the number of cases of fraud detected on time, and 

the degree of inter-agency cooperation. It should also 

measure outcomes of consumer protection like the number 
of harmful events avoided. Economic impact, increased 

investment and trust by the population can also be added 

to metrics as time goes by. These measures demonstrate 

the efficiency of the sandbox and its importance in the 

days to come.  

VIII. POLICY RECOMMENDATIONS 

This section provides easy and realistic suggestions to 

facilitate the federal AI-driven sandbox. These 

recommendations provide clear, safe and stable prospects 
for a federal AI Sandbox. First, without new federal 

legislation, the administration can have a regulatory 

framework under the existing authority of federal statutes 

that allow federal agencies to cooperate and develop 

unified systems for digital assets. Such a proposed 

sandbox structure would have its foundation on the 

existing pilot-program, supervisory and exemptive 

authority already granted to federal agencies such as 

CFPB, CFTC and SEC. This framework must detail what 

every agency is to do, the purpose of the sandbox and the 

boundaries of the program. The program should clearly 

define the roles and duties of each agency involved to 
minimize conflict and increase trust in the industry. 

Second, the government should develop a single data 

system for all regulatory agencies. This system must have 

risk scoring dashboards, real time alerts, and on-chain 

reporting mechanism, minimizing redundancy and waste 

of resources. It also helps with quicker decision-making  

and active monitoring. Third, the regulating bodies should 

have a policy of simplifying the process to enter the 

sandbox. The firms need to be aware of what they are to 

provide, what exemptions they are allowed to get and 

what they need to adhere to. Easy regulations are used to 
make the sandbox more appealing and just. Fourth, the 

government should invest in capacity building. This will 

entail AI training of the regulators, startup workshops, and 

basic education of consumers. People can know how the 

system functions, making the system safer and more 

effective. Fifth, international cooperation should be 

encouraged by policymakers. Sandboxes are already in 

use in many countries and thus sharing knowledge with 

them can enable the U.S to learn more quickly and make 

fewer mistakes. The collaboration also enhances U.S. 

start-ups to enter in foreign markets with ease. All in all, 

these suggestions aid the sandbox to be stable, trusted, and 
usable in the long term. 

 

 

 

IX. CONCLUSION 

The paper has provided the reasons why the United States 

requires a federal AI-driven crypto sandbox and how it 

can be created in a simple, safe, and effective manner. The 

crypto world is evolving at a rapid rate and the 

conventional supervision is not able to match with the 
pace and intensity of online operations. Providing a 

controlled testing environment, AI tools represent a new 

solution that can protect consumers, nonetheless, 

promoting innovation. The paper has also demonstrated 

how the integration of AI systems, smart contracts and 

robust human supervision can build a flexible and 

adaptable regulatory model. The system is secure and just 

due to a gradual entry system, common dashboards, and 

strict legal control. Both startups and regulators have good 

economic and innovation advantages, and the 

competitiveness of the country is enhanced when the U.S. 

is not scared of adopting a new technology. An effective 
federal sandbox needs to be rolled out properly, staffed, 

and with good evaluation metrics. It can potentially 

become a permanent asset, enhance financial stability and 

reduce risks, leading towards a responsible development 

of the digital economy. Simply stated, the sandbox 

provides a middle ground to go forward with safety, 

innovation and social trust. 

CONFLICTS OF INTEREST 

The authors declare that they have no conflicts of interest. 

REFERENCES 

[1] Y. Mou, “The impact of digital finance on technological 
innovation across enterprise life cycles in China,” Heliyon, 
vol. 10, no. 14, e33965, 2024. Available from: 

https://doi.org/10.1016/j.heliyon.2024.e33965 
[2] J. J. Goo and J.-Y. Heo, “The impact of the regulatory 

sandbox on the fintech industry, with a discussion on the 
relation between regulatory sandboxes and open 
innovation,” J. Open Innov. Technol. Mark. Complex., vol. 
6, no. 2, p. 43, 2020. Available from: 
https://doi.org/10.3390/joitmc6020043 

[3] J. Kálmán, “The role of regulatory sandboxes in FinTech 

innovation: A comparative case study of the UK, 
Singapore, and Hungary,” FinTech, vol. 4, no. 2, p. 26, 
2025. Available from: 
https://doi.org/10.3390/fintech4020026 

[4] L. Gumbo and Uche, “Regulatory sandbox as a frontier for 
innovation and sustainability: A systematic review,” 
Cogent Bus. Manag., vol. 12, no. 1, 2025. Available from: 
https://doi.org/10.1080/23311975.2025.2510555 

[5] OECD, The Role of Sandboxes in Promoting Flexibility 
and Innovation in the Digital Age, Paris, France: OECD, 
2020. Available from: https://doi.org/10.1787/cdf5ed45-en 

[6] European Union, “AI regulatory sandbox approaches: EU 
member state overview,” 2025. Available from: 
https://tinyurl.com/5vybhbr8 

[7] Y. Bu, W. Jin, Y. Wang, M. Tang, and H. Li, “Regulatory 
sandbox system and its impact on financial efficiency: A 
quasi-natural experiment study,” Appl. Econ., 2025. 

Available from: 
https://doi.org/10.1080/00036846.2025.2495886 

[8] J. Bednarz, “Utah sandbox inspires similar regulatory 
initiatives in Canada and other states,” IAALS, 2024. 
Available from: https://tinyurl.com/3edfaycm 

[9] U.S. Securities and Exchange Commission, “SEC–CFTC 
joint staff statement (Project Crypto–Crypto Sprint),” Dec. 
14, 2025. Available from: https://tinyurl.com/n2fawvuj 

https://doi.org/10.1016/j.heliyon.2024.e33965
https://doi.org/10.3390/joitmc6020043
https://doi.org/10.3390/fintech4020026
https://doi.org/10.1080/23311975.2025.2510555
https://doi.org/10.1787/cdf5ed45-en
https://tinyurl.com/5vybhbr8
https://doi.org/10.1080/00036846.2025.2495886
https://tinyurl.com/3edfaycm
https://tinyurl.com/n2fawvuj


 

International Journal of Innovative Research in Computer Science and Technology (IJIRCST) 

Innovative Research Publication     142 

 

[10] Commodity Futures Trading Commission, “CFTC 
launches LabCFTC as major fintech initiative,” 2017. 

Available from: 
https://www.cftc.gov/PressRoom/PressReleases/7558-17 

[11] N. S. A. Polireddi, “An effective role of artificial 
intelligence and machine learning in the banking sector,” 
Measurement: Sensors, vol. 33, 2024. Available from: 
https://doi.org/10.1016/j.measen.2024.101135 

[12] Broeders and J. Prenio, “Innovative technology in financial 
supervision (SupTech): The experience of early users,” 

BIS, Basel, Switzerland, 2018. Available from: 
https://www.bis.org/fsi/publ/insights9.pdf 

[13] G. Cohen and A. Aiche, “Predicting Bitcoin’s price using 
AI,” Front. Artif. Intell., vol. 8, 2025. Available from: 
https://doi.org/10.3389/frai.2025.1519805 

[14] P. M. Mah, I. Skalna, and J. Muzam, “Natural language 
processing and artificial intelligence for enterprise 
management in the era of Industry 4.0,” Appl. Sci., vol. 12, 
no. 18, p. 9207, 2022. Available from: 

https://doi.org/10.3390/app12189207 
[15] P. S. Varsha, “Managing biases in artificial intelligence 

systems: A systematic literature review,” Int. J. Inf. 
Manag. Data Insights, vol. 3, no. 1, 2023. Available from: 
https://doi.org/10.1016/j.jjimei.2023.100165 

[16] L. Rivera, V. Gauthier-Umaña, and C. Chauhan, 
“Blockchain: An opportunity to improve supply chains in 
the wake of digitalization,” Int. J. Inf. Manag. Data 

Insights, vol. 4, no. 2, 2024. Available from: 
https://doi.org/10.1016/j.jjimei.2024.100290 

[17] S. Sifat, S. A. Tariq, and D. van Donselaar, “Suspicious 
trading in nonfungible tokens,” Inf. Manage., vol. 61, no. 
1, 2024. Available from: 
https://doi.org/10.1016/j.im.2023.103898 

[18] G. Gregory, C. Alessio, L. Vito, and S. Patrice, “Break a 
peg! A study of stablecoin co-instability,” Int. Rev. Financ. 

Anal., vol. 96, 2024. Available from: 
https://doi.org/10.1016/j.irfa.2024.103608 

[19] M. Mnasri, A. J. Maâlej, and M. Jmaiel, “A systematic 
literature review on security testing of Ethereum smart 
contracts,” Blockchain: Res. Appl., 2025. Available from: 
https://doi.org/10.1016/j.bcra.2025.100314 

[20] J. Grennan, “FinTech regulation in the United States: Past, 
present, and future,” SSRN, 2022. Available from: 

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=40450
57 

[21] Zirar, S. I. Ali, and N. Islam, “Worker and workplace 
artificial intelligence coexistence: Emerging themes and 
research agenda,” Technovation, vol. 124, 2023. Available 
from: https://doi.org/10.1016/j.technovation.2023.102747 

[22] N. Abbas, C. Cohen, D. J. Grolleman, and B. Mosk, 
“Artificial intelligence can make markets more efficient—
and more volatile,” IMF Blog, 2024. Available from: 

https://tinyurl.com/478fczkp 
[23] Magazzino, T. Gattone, and F. Horky, “Economic and 

financial development as determinants of crypto adoption,” 
Int. Rev. Financ. Anal., vol. 103, 2025. Available from: 
https://doi.org/10.1016/j.irfa.2025.104217 

[24] M. S. Saleh, “Blockchain for secure and decentralized 
artificial intelligence in cybersecurity: A comprehensive 
review,” Blockchain: Res. Appl., vol. 5, no. 3, 2024. 

Available from: https://doi.org/10.1016/j.bcra.2024.100193 
[25] Perdana and H. J. Jiow, “Crypto-cognitive exploitation: 

Integrating cognitive, social, and technological 
perspectives on cryptocurrency fraud,” Telematics 
Informat., vol. 95, 2024. Available from: 
https://doi.org/10.1016/j.tele.2024.102191 

[26] T. Moffett, “CFTC & SEC: The wild west of 
cryptocurrency regulation,” Univ. Richmond Law Rev., 

2023. Available from: 
https://scholarship.richmond.edu/cgi/viewcontent.cgi?articl
e=3405&context=lawreview 

[27] Richmond J. Law Technol., “The rise of cryptocurrency 
and the challenge it presents to the law,” 2018. Available 

from: https://tinyurl.com/5528rfuh 
[28] J. Singh et al., “A systematic review of blockchain, AI, and 

cloud integration for secure digital ecosystems,” Int. J. 
Netw. Distrib. Comput., vol. 13, no. 2, 2025. Available 
from: https://doi.org/10.1007/s44227-025-00072-1 

[29] M. Votto, R. Valecha, P. Najafirad, and H. R. Rao, 
“Artificial intelligence in tactical human resource 
management: A systematic literature review,” Int. J. Inf. 

Manag. Data Insights, vol. 1, no. 2, 2021. Available from: 
https://doi.org/10.1016/j.jjimei.2021.100047 

[30] N. Díaz-Rodríguez et al., “Connecting the dots in 
trustworthy artificial intelligence,” Inf. Fusion, vol. 99, 
2023. Available from: 
https://doi.org/10.1016/j.inffus.2023.101896 

[31] H. Han et al., “Accounting and auditing with blockchain 
technology and artificial intelligence,” Int. J. Account. Inf. 
Syst., vol. 48, 2023. Available from: 

https://doi.org/10.1016/j.accinf.2022.100598 
[32] Ö. Karaduman and G. Gülhas, “Blockchain-enabled supply 

chain management,” Appl. Sci., vol. 15, no. 9, 2025. 
Available from: https://doi.org/10.3390/app15095168 

[33] Dainelli, G. Bet, and E. Fabrizi, “The financial health of a 
company and the risk of its default,” Int. Rev. Financ. 
Anal., vol. 95, 2024. Available from: 
https://doi.org/10.1016/j.irfa.2024.103449 

[34] U. Murugesan et al., “Artificial intelligence impacts on 
human resource digitalization in Industry 4.0,” Decision 
Analytics J., vol. 7, 2023. Available from: 
https://doi.org/10.1016/j.dajour.2023.100249 

[35] H. Choung, J. S. Seberger, and P. David, “When AI is 
perceived to be fairer than a human,” Int. J. Hum.-Comput. 
Interact., vol. 40, no. 22, 2023. Available from: 
https://doi.org/10.1080/10447318.2023.2266244 

[36] C.-H. Chuan et al., “Explainable artificial intelligence for 
facilitating recognition of algorithmic bias,” Telematics 
Informat., vol. 91, 2024. Available from: 
https://doi.org/10.1016/j.tele.2024.102135 

[37] Cornell Law School, “Securities Exchange Act of 1934,” 
2019. Available from: 
https://www.law.cornell.edu/wex/securities_exchange_act_
of_1934 

[38] Commodity Futures Trading Commission, “Commodity 
Exchange Act and regulations,” 2024. Available from: 
https://www.cftc.gov/LawRegulation/CommodityExchang
eAct/index.htm 

[39] Financial Crimes Enforcement Network, “The Bank 
Secrecy Act,” 2024. Available from: 
https://tinyurl.com/kr8smn7w 

[40] U.S. Environmental Protection Agency, “Summary of the 
Administrative Procedure Act,” 2013. Available from: 

https://tinyurl.com/yc8575xw 
[41] J. Daníelsson, R. Macrae, and A. Uthemann, “Artificial 

intelligence and systemic risk,” J. Bank Financ., vol. 140, 
2021. Available from: 
https://doi.org/10.1016/j.jbankfin.2021.106290 

[42] S. Selçuk, N. Kurt Konca, and S. Kaya, “AI-driven civil 
litigation: Navigating the right to a fair trial,” Comput. Law 
Secur. Rev., vol. 57, 2025. Available from: 

https://doi.org/10.1016/j.clsr.2025.106136 
[43] Mueller, S. Kuester, and S. von Janda, “Socially 

unacceptable errors of AI,” J. Bus. Res., vol. 201, 2025. 
Available from: 
https://doi.org/10.1016/j.jbusres.2025.115673 

[44] S. Kandul et al., “Human control redressed: Comparing AI 
and human predictability,” Comput. Hum. Behav. Rep., 
vol. 10, 2023. Available from: 

https://doi.org/10.1016/j.chbr.2023.100290 
[45] M. Edgars and D. Benson, “AI in regulatory compliance,” 

SSRN, 2024. Available from: 
https://doi.org/10.2139/ssrn.5392389 

https://www.cftc.gov/PressRoom/PressReleases/7558-17
https://doi.org/10.1016/j.measen.2024.101135
https://www.bis.org/fsi/publ/insights9.pdf
https://doi.org/10.3389/frai.2025.1519805
https://doi.org/10.3390/app12189207
https://doi.org/10.1016/j.jjimei.2023.100165
https://doi.org/10.1016/j.jjimei.2024.100290
https://doi.org/10.1016/j.im.2023.103898
https://doi.org/10.1016/j.irfa.2024.103608
https://doi.org/10.1016/j.bcra.2025.100314
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4045057
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4045057
https://doi.org/10.1016/j.technovation.2023.102747
https://tinyurl.com/478fczkp
https://doi.org/10.1016/j.irfa.2025.104217
https://doi.org/10.1016/j.bcra.2024.100193
https://doi.org/10.1016/j.tele.2024.102191
https://scholarship.richmond.edu/cgi/viewcontent.cgi?article=3405&context=lawreview
https://scholarship.richmond.edu/cgi/viewcontent.cgi?article=3405&context=lawreview
https://tinyurl.com/5528rfuh
https://doi.org/10.1007/s44227-025-00072-1
https://doi.org/10.1016/j.jjimei.2021.100047
https://doi.org/10.1016/j.inffus.2023.101896
https://doi.org/10.1016/j.accinf.2022.100598
https://doi.org/10.3390/app15095168
https://doi.org/10.1016/j.irfa.2024.103449
https://doi.org/10.1016/j.dajour.2023.100249
https://doi.org/10.1080/10447318.2023.2266244
https://doi.org/10.1016/j.tele.2024.102135
https://www.law.cornell.edu/wex/securities_exchange_act_of_1934
https://www.law.cornell.edu/wex/securities_exchange_act_of_1934
https://www.cftc.gov/LawRegulation/CommodityExchangeAct/index.htm
https://www.cftc.gov/LawRegulation/CommodityExchangeAct/index.htm
https://tinyurl.com/kr8smn7w
https://tinyurl.com/yc8575xw
https://doi.org/10.1016/j.jbankfin.2021.106290
https://doi.org/10.1016/j.clsr.2025.106136
https://doi.org/10.1016/j.jbusres.2025.115673
https://doi.org/10.1016/j.chbr.2023.100290
https://doi.org/10.2139/ssrn.5392389


 

International Journal of Innovative Research in Computer Science and Technology (IJIRCST) 

Innovative Research Publication     143 

 

[46] S. Banerjee et al., “Strategic web-based data dashboards as 
monitoring tools,” Buildings, vol. 15, no. 13, 2025. 

Available from: https://doi.org/10.3390/buildings15132204 
[47] Y. Qiu et al., “Regulatory sandbox expansion: From 

fintech to medical artificial intelligence,” Intell. Oncol., 
vol. 1, no. 2, 2025. Available from: 
https://doi.org/10.1016/j.intonc.2025.03.001 

[48] Ford and Q. Ashkenazy, “The legal innovation sandbox,” 
Am. J. Comp. Law, 2025. Available from: 
https://doi.org/10.1093/ajcl/avae029 

[49] World Bank, “Use cases of AI by financial institutions,” 
2025. Available from: https://tinyurl.com/bdd7tfy2 

[50] Statista, “The evolution of the crypto economy,” Jan. 2025. 
Available from: 
https://www.statista.com/chart/27561/evolution-of-the-
crypto-economy/ 

[51] Financial Crime Academy, “Empowering compliance: AI 
solutions redefine AML investigations,” 2025. Available 
from: https://tinyurl.com/d98u5hx 

[52] Cornelli et al., “Regulatory sandboxes and fintech funding: 
Evidence from the UK,” BIS Working Paper no. 901, Bank 
for International Settlements, rev. Apr. 2023. Available 
from: https://www.bis.org/publ/work901.htm 

 

https://doi.org/10.3390/buildings15132204
https://doi.org/10.1016/j.intonc.2025.03.001
https://doi.org/10.1093/ajcl/avae029
https://tinyurl.com/bdd7tfy2
https://www.statista.com/chart/27561/evolution-of-the-crypto-economy/
https://www.statista.com/chart/27561/evolution-of-the-crypto-economy/
https://tinyurl.com/d98u5hx
https://www.bis.org/publ/work901.htm

	I.  INTRODUCTION
	A. Problem Statement
	B. Purpose
	C. Contributions
	D. Roadmap

	II.  BACKGROUND AND LITERATURE REVIEW
	A. Evolution of Regulatory Sandboxes Globally
	B. Current U.S. Landscape
	C. AI in Financial Regulation
	D. Blockchain Risk Profile

	III.  THE CASE FOR AN AI-POWERED FEDERAL SANDBOX
	A. Why AI
	B. Why a Crypto Sandbox
	C. Addressing current Challenges

	IV.  PROPOSED FRAMEWORK: THE AI-DRIVEN REGULATORY SANDBOX
	A. AI Systems Supporting Oversight
	B. Human–AI Governance Model

	V.   LEGAL ANALYSIS
	A. Statutory Authority
	B. APA Act
	C. Jurisdictional Problems
	D. Liability & Accountability

	VI. ECONOMIC & INNOVATION IMPACT
	A. Benefits to Startups
	B. Benefits to Regulators
	C. National Competitiveness

	VII.  IMPLEMENTATION BLUEPRINT
	A. Rollout Phase
	B. Budget & Staffing
	C. Evaluation Metrics

	VIII.  POLICY RECOMMENDATIONS
	IX.  CONCLUSION
	REFERENCES

