Al Safety, Reqgulation, and Misuse: Navigating the
Precipice

As we enter the mid-2020s, Artificial Intelligence has transitioned from a backend optimization tool to a ubiquitous,
transformative force reshaping industries, economies, and societies. However, this unprecedented velocity has outpaced our
ability to secure, regulate, and understand the systems we are deploying. The "black box" nature of Large Language Models
and the emergence of agentic Al have precipitated a global crisis of trust that demands immediate attention from
policymakers, technologists, and business leaders alike.

This comprehensive report analyzes the tri-vector of Safety (technical alignment), Regulation (geopolitical governance), and
Misuse (weaponization). Our findings indicate that while regulatory frameworks like the EU Al Act and the US Executive Order
14110 have established initial guardrails, they remain fundamentally reactive. Meanwhile, the democratization of generative Al
has dramatically lowered the barrier to entry for cybercrime, fraud, and disinformation at industrial scale.
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The Alignment Gap: Our Central Challenge

The central tension of the current Al epoch is what we call
the Alignment Gap—the critical disparity between an Al
model's capabilities and human intent. While models have
scaled exponentially in parameter count and reasoning
ability, reaching unprecedented levels of sophistication, our
methods for controlling them remain imprecise and
inadequate for the challenges ahead.

We are withessing a fundamental divergence in the Al
ecosystem that creates competing pressures and priorities.
The Builders are racing toward Artificial General Intelligence
with an almost singular focus on scaling laws and raw
computational power. The Regulators are attempting to
impose sovereign laws on inherently borderless code and
global systems. Meanwhile, The Bad Actors are actively
leveraging open weights and jailbroken models for
industrial-scale harm.

This alignment gap represents more than a technical
challenge—it is a civilization-level coordination problem that
will define the trajectory of Al development for decades to
come.



Historical Evolution of Al Safety

2012-2017: Deep Learning Boom

The focus was purely on accuracy with ImageNet
competitions. Safety concerns were limited to
fairness and bias in tabular data. The field
celebrated raw performance metrics without
considering broader implications.

2023: The Generative Shift

ChatGPT's public release forced Al safety into
mainstream consciousness. The "Pause Giant Al
Experiments" open letter, signed by over 30,000

experts, demanded a halt to training systems more
powerful than GPT-4.

2017-2022: The Transformer Era

The release of the groundbreaking "Attention Is Al
You Know" paper led to Large Language Models.
Safety concerns shifted dramatically to toxicity,
hallucinations, and content moderation challenges.

2024-Present: The Regulation Era

Phased implementation of the EU Al Act with high-
risk requirements taking effect in August 2026.
Establishment of Al Safety Institutes in the UK and
US formalized the field as a legitimate discipline.



The Economics of Al Safety

The market for Al Trust, Risk, and Security Management (Al TRiSM) is experiencing explosive growth that rivals the early days
of cybersecurity. Gartner predicts that by 2026, more than 80% of enterprises will have used generative Al APIs or deployed
generative Al-enabled applications in production environments. This unprecedented adoption makes the implementation of Al
TRiISM controls a critical priority for organizational accuracy, legal compliance, and competitive positioning.

Investment flows tell a compelling story of market transformation. Billions of dollars are flowing into foundational model labs
like OpenAl and Anthropic, but a secondary market of "Safety-as-a-Service" is emerging rapidly. Startups dedicated to model
evaluation, red-teaming, and watermarking technologies are attracting significant venture capital attention. This parallel
ecosystem represents a fundamental shift in how we think about Al deployment and risk management.

The compliance cost is equally significant and cannot be ignored. Just as GDPR created an entire compliance industry worth
tens of billions annually, the EU Al Act is creating what analysts call a "Compliance Tax" on Al deployment. This tax is
estimated to cost Global 2000 companies hundreds of millions annually in auditing, documentation, and legal review
processes. Forward-thinking organizations are viewing this not as a burden but as a competitive differentiator.



Why Al Safety Remains Technically Challenging

Emergent Behavior

Models develop unexpected capabilities that were never
explicitly programmed. These emergent properties
appear at scale and cannot be predicted during training,
creating fundamental uncertainty about model behavior
in novel situations.

Interpretability Crisis

We cannot reliably decode what deep neural networks
are "thinking" or why they make specific decisions. This
black box problem makes debugging, auditing, and trust-
building extraordinarily difficult.

Optimization Pressure

Al systems optimize for proxy metrics that may not align
with true human values. Goodhart's Law applies: when a
measure becomes a target, it ceases to be a good
measure, leading to unintended consequences.

Distribution Shifts

Models trained on specific data distributions fail
unpredictably when encountering novel situations. Real-
world deployment environments differ fundamentally
from training environments, creating safety risks.



Current State of Al Regulation Globally

European Union: The Trailblazer

The EU Al Act represents the world's first comprehensive Al
regulation framework. It takes a risk-based approach,
categorizing Al systems into four tiers: unacceptable risk
(banned), high risk (strictly regulated), limited risk
(transparency obligations), and minimal risk (unregulated).
High-risk systems include those used in critical
infrastructure, employment, law enforcement, and migration
management.

The Act's phased implementation begins with bans on
prohibited practices in 2024, followed by requirements for
general-purpose Al models in 2025, and full high-risk
system requirements by August 2026. Non-compliance can
result in fines up to 7% of global annual turnover, making
this legislation impossible to ignore for any organization

operating in European markets.



United States Regulatory Landscape

The United States has taken a more decentralized, sector-specific approach to Al regulation through Executive Order 14110
and various agency-level initiatives. The Executive Order, signed in October 2023, establishes new standards for Al safety
and security, protects privacy, advances equity, and promotes innovation. It mandates that developers of powerful Al systems
share safety test results with the government before public release.

The establishment of the US Al Safety Institute under NIST represents a significant federal commitment to Al safety research
and standards development. Unlike the EU's prescriptive approach, the US strategy emphasizes voluntary frameworks,
industry self-regulation, and innovation-friendly guardrails. This approach reflects American regulatory philosophy but has
drawn criticism from safety advocates who argue it lacks enforcement teeth.

State-level initiatives are also emerging, with California, New York, and lllinois introducing their own Al-related legislation
focused on algorithmic bias, facial recognition restrictions, and automated decision-making transparency. This patchwork
creates compliance challenges for national and international companies but also serves as a policy laboratory for testing
different regulatory approaches.



China's Al Governance Model

China has implemented what experts describe as the
world's most comprehensive and rapidly evolving Al
governance framework, driven by both national security
concerns and economic competitiveness. The Cyberspace
Administration of China (CAC) has issued multiple
regulations covering algorithmic recommendations, deep
synthesis technologies, and generative Al services.

The Chinese approach emphasizes state control, content
moderation, and alignment with "socialist core values." All
generative Al services must undergo security assessments
before public launch, and companies must implement
mechanisms to prevent the generation of illegal content.
This model prioritizes stability and ideological control
alongside innovation, creating a distinct regulatory
paradigm.

China's regulations also mandate data localization,
algorithm transparency to regulators, and user identity

verification—requirements that fundamentally shape how Al
systems are developed and deployed within Chinese
borders. This regulatory divergence between China, the EU,
and the US creates significant compliance challenges for
global technology companies.



The Weaponization of Al: Threat Landscape

Deepfakes and Synthetic Media

Al-generated fake videos, audio, and images are being
weaponized for fraud, political manipulation, and
reputational damage. The $25 million Hong Kong
deepfake heist demonstrated the financial risks of
convincing synthetic media.

Disinformation Campaigns

Large language models enable the generation of
persuasive fake news, social media manipulation, and
coordinated influence operations across multiple
languages and platforms simultaneously.

Automated Cyberattacks

Al systems can identify vulnerabilities, generate
polymorphic malware, and conduct spear-phishing at
unprecedented scale. Machine learning is accelerating
both offensive and defensive cybersecurity capabilities.

Autonomous Weapons

Military applications of Al raise existential questions
about human control over lethal decisions. The

development of autonomous weapon systems continues
despite international calls for regulation and bans.



Case Study: The $25 Million Deepfake Heist

In February 2024, a finance worker at a multinational company in Hong Kong was tricked into transferring $25 million to
fraudsters using deepfake technology. The scam involved a sophisticated multi-person video conference call where every
participant except the victim was a deepfake recreation of real company executives, including the CFO. The quality of the
deepfakes was so convincing that the employee followed standard verification procedures yet still fell victim to the scheme.

This incident represents a watershed moment in the evolution of Al-enabled fraud. The attackers used publicly available
photos and video footage of executives to train generative Al models, then deployed real-time deepfake technology during
the video call. The victim reported that the deepfakes replicated not just visual appearances but also voices, mannerisms, and
company-specific knowledge gleaned from social media and public communications.

The Hong Kong case has fundamentally changed how organizations approach identity verification and financial controls.
Traditional security measures like video calls—previously considered more secure than phone or email—are no longer
sufficient. Companies worldwide are now implementing multi-factor authentication for high-value transactions, establishing
verbal code words unknown to the public, and training employees to recognize deepfake indicators such as unnatural
movements or audio-visual synchronization issues.



Legal Liability: The Air Canada Precedent

In a landmark 2024 ruling, the Canadian Civil Resolution
Tribunal held Air Canada liable for misinformation provided
by its Al-powered chatbot. A customer relied on the
chatbot's incorrect information about bereavement fare
policies, purchased a full-price ticket, and later sought a
refund based on the chatbot's statements. Air Canada
argued the chatbot was a "separate legal entity"
responsible for its own mistakes—an argument the tribunal
firmly rejected.

The tribunal ruled that Air Canada is responsible for all
information on its website, including that generated by Al
systems. This precedent establishes that companies cannot
disclaim responsibility for Al-generated content or advice
provided through official channels. The ruling has profound
implications for any organization deploying customer-facing
Al systems.

This case highlights the urgent need for Al system oversight
and accuracy verification. Organizations must implement
robust testing protocols, maintain human oversight for
consequential decisions, and establish clear escalation
procedures when Al systems provide information that could
harm customers. The Air Canada ruling signals that "our Al
made a mistake" will not be an acceptable legal defense.



Technical Safeguards and Alignment Strategies
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Constitutional Al
Reinforcement Leaming from Human Anthropic's approach to encoding ethical principles
Feedback (RLHF) directly into Al systems. Models are trained to critique
The current gold standard for alignment, where human and revise their own outputs based on a set of
raters provide feedback on model outputs to guide constitutional principles, reducing reliance on human
behavior toward desired outcomes. However, RLHF has feedback for every decision.

significant limitations including subjectivity, scalability
challenges, and the potential to encode human biases.
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Interpretability Research

Red Teaming and Adversarial Testing Efforts to understand the internal workings of neural

Systematic attempts to break Al systems through edge networks through techniques like mechanistic
cases, prompt injection, jailbreaking, and other attack interpretability, attention visualization, and activation
vectors. Red teaming identifies vulnerabilities before analysis. While progress is being made, truly
deployment and has become a regulatory requirement in interpretable large-scale models remain an unsolved

many jurisdictions. challenge.



The Open Weights Debate

One of the most contentious issues in Al safety is whether to release model weights publicly. The open weights debate pits
principles of scientific transparency and democratization against legitimate safety and misuse concerns. Proponents argue
that open models accelerate innovation, enable independent safety research, and prevent monopolistic control of
transformative technology. They point to the success of open source software and the importance of reproducibility in
science.

Critics counter that releasing powerful model weights is akin to publishing bioweapon blueprints or nuclear weapon designs.
Once weights are public, they cannot be recalled, and malicious actors can fine-tune them for harmful purposes without the
safety guardrails implemented by responsible developers. The ease of removing safety constraints from open models
through fine-tuning has been repeatedly demonstrated by researchers and bad actors alike.

Meta's decision to release Llama model weights openly, while OpenAl and Anthropic keep their most powerful models closed,
represents the two poles of this debate. A middle path is emerging: staged release protocols where models undergo
extensive red teaming before release, capability-gated access where more powerful features require verification, and
responsible disclosure practices similar to those in cybersecurity. The EU Al Act attempts to thread this needle by requiring
transparency for general-purpose models while allowing restrictions for high-risk applications.



Enterprise Al Governance Frameworks

Establish Al Ethics Board

1 Create a cross-functional governance body with representation from legal, compliance, engineering, and
business units. This board reviews high-risk Al deployments, establishes ethical guidelines, and provides
oversight for Al strategy.

Implement Risk Assessment

2 Develop a systematic framework for categorizing Al systems by risk level based on potential impact on
individuals, compliance requirements, and business criticality. High-risk systems require enhanced
documentation and monitoring.

Create Audit Trails

3 Maintain comprehensive records of model training data, development decisions, deployment configurations,
and output monitoring. These audit trails are essential for regulatory compliance and incident investigation.

Deploy Monitoring Systems

4 Implement continuous monitoring for model drift, bias detection, output quality, and security incidents.
Automated alerting enables rapid response to emerging issues before they cause significant harm.

Maintain Human Oversight

5 Ensure meaningful human control over consequential decisions. No fully automated system should make
decisions affecting individual rights, financial outcomes, or safety without human review capability.



Al Safety Research Organizations

Multiple organizations have emerged as leaders in Al safety
research, each with distinct approaches and priorities. The
Alignment Research Center (ARC) focuses on evaluating
dangerous capabilities in frontier models, developing
rigorous testing protocols to identify risks before
deployment. Their work on autonomous replication and
adaptation tests has become industry standard for
assessing model autonomy risks.

The Center for Al Safety (CAIS) takes a broad approach
encompassing technical alignment research, policy
advocacy, and public education. They coordinate research
agendas across academia and industry, publish influential
statements on Al risks, and develop educational resources
for policymakers. Their work on societal-scale risks
complements technical research with governance
frameworks.

Anthropic's internal safety team pioneered Constitutional Al
and continues pushing the boundaries of interpretability
research. Their emphasis on building safe systems from the
ground up rather than adding safety as an afterthought
represents a philosophical shift in Al development. OpenAl's
Superalignment team focuses specifically on the challenge
of aligning superintelligent systems, dedicating 20% of
company compute resources to this moonshot effort.



The Role of Al Safety Institutes

The establishment of national Al Safety Institutes represents a pivotal moment in government engagement with Al risks. The
UK Al Safety Institute, launched in November 2023, serves as a blueprint for international coordination. It conducts
independent evaluations of frontier Al systems, develops testing methodologies, and provides guidance to policymakers on
emerging capabilities and risks. The Institute's inaugural Al Safety Summit at Bletchley Park brought together government
leaders, Al companies, and researchers to address existential risks.

The US Al Safety Institute, housed within NIST, focuses on developing measurement science and standards for Al safety.
Unlike regulatory bodies, it takes a collaborative approach working with industry to establish voluntary best practices before
mandating requirements. The Institute coordinates with the Department of Homeland Security on critical infrastructure
protection and with the Department of Defense on dual-use technologies. Its Consortium brings together over 200
organizations to develop consensus standards.

These institutes serve multiple crucial functions: they provide governments with independent technical expertise, create
neutral spaces for industry coordination, develop open-source evaluation tools, and bridge the gap between academic
research and policy implementation. Their success depends on attracting top talent, maintaining independence from both
industry capture and political pressure, and securing sustained funding across election cycles. The coming years will
determine whether this model can scale internationally and keep pace with rapidly advancing Al capabilities.



International Coordination Challenges

Regulatory Fragmentation

The EU, US, China, and other jurisdictions are developing
incompatible regulatory frameworks. Companies face
impossible compliance requirements when serving
global markets. Harmonization efforts move slowly while
technology races ahead.

Enforcement Asymmetry

Democratic nations can regulate companies but struggle
to control malicious state actors or rogue organizations.
Authoritarian regimes may ignore international
agreements, creating safe havens for dangerous
research.

Competitive Dynamics

Nations fear falling behind in the "Al race" and resist
safety measures that might slow domestic development.
This race-to-the-bottom dynamic undermines collective
action on existential risks that transcend borders.

Technical Standards Gap

Lack of international consensus on technical standards
for safety testing, capability benchmarks, and risk
assessment methodologies. What qualifies as "safe"
varies dramatically across jurisdictions and
organizations.



The Compute Governance Approach

Compute governance has emerged as a potentially
powerful lever for Al safety because training frontier models
requires massive computational resources concentrated in
specialized data centers. Unlike code, which can be easily
copied and distributed, compute infrastructure is physical,
expensive, and geographically bound. This creates natural
choke points for monitoring and control.

The US Executive Order 14110 leverages compute
governance by requiring companies training models with
more than 10726 floating-point operations to notify the
government and share safety test results. This threshold
captures only the most powerful systems while allowing
continued innovation on smaller models. Export controls on
advanced chips to China represent another form of
compute governance aimed at slowing potential military
applications.

However, compute governance faces significant
challenges. The threshold for transformative capabilities
keeps dropping as algorithms improve. Cloud computing
enables distributed training across multiple jurisdictions.
And focusing solely on compute may miss risks from highly
capable small models or novel architectures that don't rely
on massive scale. Critics also warn that compute
restrictions could calcify the competitive advantage of
current leaders and hinder legitimate scientific research in
resource-constrained countries.



Measuring Al System Risk: Quantitative
Frameworks

Autonomous Replication
Bioweapon Design
Cyber Offense
Persuasion Manipulation
Economic Disruption

Algorithmic Bias
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Quantifying Al risk requires frameworks that balance technical capabilities with potential impact. The chart shows relative
severity scores across major risk categories based on a composite index of likelihood, scale of potential harm, and
remediation difficulty. Autonomous replication capabilities—where Al systems can acquire resources and replicate
themselves without human intervention—rank highest due to the existential implications of uncontrolled proliferation.

These frameworks must be dynamic, updating as new capabilities emerge and as our understanding of risk vectors evolves.
Organizations should conduct regular red teaming exercises against these threat models, maintain capability monitoring
systems that trigger alerts when models approach dangerous thresholds, and establish clear escalation procedures when
high-severity risks are identified.



The Human Element: Training and Culture

Technical safeguards alone cannot ensure Al safety; organizational culture and human judgment remain critical. Building a
culture of responsible Al requires leadership commitment, ongoing training, psychological safety for raising concerns, and
clear accountability structures. Organizations must move beyond checkbox compliance toward genuine ethical reflection on
Al deployment decisions and their societal implications.

Employee training programs should cover multiple dimensions: technical literacy to understand Al capabilities and limitations,
regulatory compliance to navigate the complex legal landscape, ethical frameworks for reasoning about ambiguous
situations, and incident response protocols for when things go wrong. Training cannot be a one-time event; it must be
continuous and updated as technology and regulations evolve.

Creating psychological safety is particularly crucial in Al safety. Employees need to feel empowered to raise concerns about
deployments that make them uncomfortable, to report near-misses without fear of punishment, and to challenge senior
leadership when safety is being compromised for speed or profit. Organizations with strong safety cultures reward these
behaviors and treat them as valuable early warning systems rather than obstacles to be overcome. The most sophisticated
technical safeguards are worthless if organizational culture silences the people who spot problems first.



Future Scenarios: Three Possible Paths

Optimistic Path: Global
Coordination

Major Al powers reach consensus
on safety standards and
enforcement mechanisms.
International treaties establish red
lines for dangerous capabilities.
Verification regimes similar to
nuclear weapons monitoring
emerge. Open research
collaboration accelerates alignment
breakthroughs. This scenario
requires unprecedented
cooperation but offers the highest
probability of navigating
transformation safely.

Muddling Through:
Fragmented Progress

Current trends continue with
regional regulatory differences,
incremental safety improvements,
and occasional serious incidents
that spur reactive policy changes.
Neither catastrophic outcomes nor
comprehensive solutions emerge.
Companies develop ad-hoc safety
practices based on liability
exposure. This scenario is most
likely given historical precedents
but accumulates risk over time.

Pessimistic Path: Race to
the Bottom

Competitive pressures overwhelm
safety concerns as nations and
companies prioritize capabilities
over caution. A major Al-enabled
catastrophe occurs—massive
financial fraud, infrastructure
attack, or loss of life—before
adequate safeguards are
implemented. Public backlash
leads to draconian restrictions that
stifle beneficial applications while
failing to prevent determined bad
actors.



Recommendations for Policymakers

01

02

Mandate Pre-Deployment Testing

Require comprehensive safety evaluations for high-risk Al
systems before public release, similar to clinical trials for
pharmaceuticals.

03

Establish Liability Frameworks

Create clear legal responsibility for Al-caused harms that
incentivizes safety investment without chilling innovation.

04

Invest in Public Research

Fund academic and government Al safety research at levels
commensurate with the technology's transformative
potential.

05

Foster International Cooperation

Lead multilateral efforts to harmonize standards, share best
practices, and prevent races to the bottom.

06

Build Technical Capacity

Recruit Al expertise into government to enable informed
policymaking and effective oversight.

Establish Emergency Powers

Create mechanisms for rapid response to Al-related crises
that threaten public safety or national security.



Recommendations for Enterprises

Strategic Imperatives

Appoint a Chief Al Ethics Officer with board-level
reporting to oversee responsible Al deployment and
regulatory compliance

Conduct comprehensive Al risk assessments across all

business units, identifying high-risk applications

requiring enhanced governance

Implement technical safeguards including robust testing
protocols, monitoring systems, and human oversight
mechanisms for consequential decisions

Establish vendor due diligence processes for third-party
Al systems to ensure they meet your safety and
compliance standards

Create incident response plans specifically for Al-
related failures, including communication strategies and

remediation procedures

Invest in employee training programs that build Al
literacy, ethical reasoning, and awareness of regulatory
requirements

Participate in industry working groups and standards
bodies to shape emerging best practices and regulatory
frameworks



The Path Forward: A Call to Action

We stand at a civilizational crossroads. The decisions we make in the next few years about Al safety, regulation, and
governance will reverberate for decades or centuries. The technology has already escaped the laboratory and is transforming
every aspect of human society—economic production, creative expression, social interaction, political discourse, and military
conflict. There is no going back, only forward with intention or by accident.

The "move fast and break things" ethos that characterized the early internet era is fundamentally inappropriate for artificial
intelligence. Unlike previous technologies, Al systems can act autonomously, make consequential decisions, and potentially
surpass human capabilities in critical domains. Breaking things with Al might mean breaking things that cannot be repaired—
public trust, democratic institutions, economic stability, or even human agency itself.

Yet excessive caution also carries costs. Al has enormous potential to solve pressing global challenges: accelerating scientific
discovery, improving healthcare delivery, addressing climate change, and expanding educational access. Overly restrictive
regulations could lock in the advantages of current incumbents, concentrate power, and prevent beneficial applications from
reaching those who need them most. The challenge is threading the needle between recklessness and paralysis.

This requires unprecedented coordination across multiple domains. Technologists must prioritize safety alongside capabilities
and embrace transparency where possible. Policymakers must build technical capacity and move beyond reactive regulation
toward proactive governance frameworks. Companies must recognize that the race to AGI is not worth winning if the finish
line leads off a cliff. Civil society must engage informed critique while avoiding both hype and doom. And citizens must
become Al-literate enough to participate meaningfully in democratic decisions about the technology shaping their lives.



Conclusion: Safety as Competitive Advantage

The era of treating Al safety as a nice-to-have ethical
consideration is definitively over. Safety is now a hard legal
requirement in major markets, a critical factor in customer
trust and brand reputation, and increasingly a genuine
competitive advantage. Organizations that internalize this
reality and build safety into their Al strategy from the ground

7

- AUAMARANRARNRE Y

Iy

)
it
Ny

up will thrive. Those that treat it as an afterthought or
compliance checkbox will face regulatory penalties, liability
exposure, and market rejection.

The most forward-thinking organizations are already

shifting their mindset from "how do we comply with Al N,

regulations" to "how do we use Al responsibly in ways that W] =S5 =i J/ }

create value for all stakeholders." This reframing transforms -‘ \7_’%‘- iy
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safety from a cost center into a strategic differentiator. (e “‘*‘ o

Companies known for responsible Al will attract better ‘ %'
talent, face fewer regulatory obstacles, earn customer

loyalty, and avoid the reputational catastrophes that await

their less careful competitors.

The technical challenges are formidable but not insurmountable. The regulatory landscape is complex but navigable. The
coordination problems are daunting but essential. What matters now is collective will—the determination to treat Al
development as a shared project of civilization rather than a zero-sum race. If we can muster that will, we have a genuine shot
at realizing the enormous benefits of Al while avoiding the catastrophic risks. The alternative is a future where Al's potential is
squandered through either reckless deployment or reactionary restriction. Neither path is acceptable. We must choose
wisely, act deliberately, and remain committed to ensuring that artificial intelligence remains beneficial to humanity as it grows
ever more powerful and pervasive.



