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Abstract: New AI tools are changing the compliance game, magnifying the government's capacity to regulate entire industries and 

enabling a smarter, more streamlined, more effective, more transparent compliance art. In areas like financial services, regulatory 

enforcement, and public health, AI-based tools are helping human experts find more fraud, foretell future violations, and analyze 

heaps of documents with improved accuracy and speed. The most sophisticated of these systems can sift through enormous 
mountains of data to identify patterns of bad actor behavior that no human could ever hope to detect. Automation is a huge second 

piece of the pie, too. Automating document review and oversight on active processes eliminates an entire layer of administrative 

burden, enabling agencies to operate with speed and responsiveness. Adding AI capabilities behind the curtain of these systems will 
allow regulators to move from a reactive/regulatory stance to a preventative one. It will aid in stopping dangers before they have a 

chance to mature into larger, more dangerous threats. Therein lies the opportunity for a more anticipatory, more participatory, more 

agile, and fairer future of city governance. It’s been an amazing opportunity, but it hasn’t come without its challenges. Fairness, 
algorithmic bias, and ensuring that decisions made behind the curtain are clearly open to public scrutiny are all major issues that 

society still has to critically engage with. As these real-world examples depict, with intentionality and smart implementation, AI 

driven by a diverse set of humans can contribute to the creation of deeper, stronger, and more equitable regulation that protects 
people and increases transparency in decision-making. 

Keywords: Regulatory compliance, artificial intelligence, algorithmic fairness, explainable AI, governance transparency. 

 

INTRODUCTION 
The addition of artificial intelligence to regulatory 

frameworks is a huge move in the way 

governments are able to monitor compliance 

and/or enforce accountability. This technological 

revolution has dramatically changed the 

compliance landscape over the last ten years, 

changing how regulators identify violations, 

forecast risk, and direct resources. A 

comprehensive analysis of the industry indicates 

that regulatory agencies are leaving the 

experimental AI stage and are instead developing 

enterprise-wide implementations of advanced 

analytics platforms, with almost two-thirds of 

major regulatory bodies now using some variety of 

machine learning in their oversight missions. See 

Change from 1996 to 2005 Human capacity — 

Continued education (Certa, 2024). These systems 

are not just automating processes but empowering 

new, more effective approaches to compliance 

monitoring that were not possible with manual 

methods. 
 

Regulatory bodies are under more pressure than 

ever to ensure proper oversight while data 

volumes, regulatory requirements, and complex 

situations continue to grow. Pushing these kinds of 

regulatory changes is an ongoing challenge. The 

regulatory environment has increased 

exponentially in recent years, with financial 

institutions (FIs) facing an estimated 217 

regulatory changes each day across global 

jurisdictions. These regulatory speed bumps have 

led to significant compliance costs, with often 1 in 

6 or 1 in 5 employees of mid-sized financial 

institutions working on activities related to 

compliance, as previously discussed on the blog 

last week. Many past compliance departments 

can’t keep up with such broad watchful eyes over 

these widening regulatory landscapes, especially 

when cross-border transactions and novel business 

models quickly make jurisdictional issues 

complicated. The financial sector alone creates 

petabytes of transactional data each year that need 

to be monitored for possible compliance 

violations, a volume that well exceeds human 

analytical capability by multiple orders of 

magnitude. (Iyer, S. 2024). 
 

AI-driven systems hold promise as solutions to 

these challenges, with the potential to automate 

basic monitoring tasks, identify patterns that go 

unseen by human analysts, and create AI-driven 

decision support tools that improve enforcement 

effectiveness. These advanced neural network 

architectures have proven effective at identifying 

nuanced behavioral patterns that precede future 

violations. Recent deployments within the 

financial sector found exception detection 

accuracy rates of over 87%, depending upon the 

category of compliance risk, with a false positive 

level of about 60% lower compared to traditional, 

rule-based screening systems. (Certa, 2024). These 

benefits in performance yield real-world efficiency 

gains, where AI-augmented compliance teams 

conduct regulatory reviews in approximately one-

third the time needed through traditional 
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approaches while increasing coverage over broader 

data sets. (Certa, 2024). 
 

All of this is made possible by a rapid 

technological evolution that now allows for more 

proactive governance models that can detect 

patterns of noncompliance before they grow into 

major violations. Today’s predictive compliance 

platforms use a variety of data sources, from 

transaction history to metadata about 

communications and outside risk factors, to create 

a complete risk profile for regulated entities. These 

systems allow for the detection of emerging 

baseline compliance risks well in advance of when 

they would normally appear in detectable 

reportable violations, offering a critical 

opportunity for early intervention that can help 

(Iyer, S. 2024). One of those applications is the use 

of natural language processing algorithms to study 

communication patterns within the organizations 

they regulate in order to spot subtle linguistic signs 

of possible misbehavior, with the most 

sophisticated systems achieving a 78% correlation 

rate between specific communication patterns and 

future compliance failures (Iyer, S. 2024). By 

using this innovative approach to detect early 

warning signals, regulators will be able to take 

more targeted preemptive interventions that stop 

violations from occurring, as opposed to only 

punishing with fines after the fact. 
 

The strategic value of AI in regulatory compliance 

goes beyond just efficiency cost savings to actually 

transforming the very effectiveness of regulation 

itself. Machine learning models repeatedly 

improve their detection capabilities based on their 

exposure to new data, producing adaptive 

regulatory systems that develop even as they help 

develop emerging compliance risks. A recent study 

found that AI-augmented compliance programs 

detected around 35% more high-severity violations 

than typical programs. That’s the kind of public 

protection these technologies provide, as opposed 

to just cutting administrative costs (Certa, 2024). 
 

AI Analytics to Monitor Compliance 

Requirements 

Regulatory intelligence platforms use new 

machine learning algorithms to automatically and 

continuously scan compliance data in these varied 

domains, reinventing the way the essential 

oversight functions are carried out in every 

regulated industry. They’ve played a key role in 

digitizing and automating previously labor-

intensive regulatory processes around 

pharmaceutical development and approval 

pathways. Powerful intelligent monitoring systems 

can now constantly trip over digital clinical trial 

data, adverse event reports, and manufacturing 

quality statistics by the thousands. As suggested by 

recent regulatory guidance documentation, 

advanced AI systems are able to simultaneously 

monitor 27,000+ active investigational new drug 

applications while processing 2.1 million adverse 

event reports per year to identify subtle safety 

signals that may reflect developing compliance 

issues (Snyder, D. 2025). These platforms allow 

structured data types such as clinical endpoints, 

unstructured data types like physician notes, 

imaging-based manufacturing inspections, and 

molecular characterization data to be synthesized 

together in order to produce robust compliance 

profiles through the entirety of a product’s 

lifecycle. In fact, regulatory agencies have claimed 

that AI-augmented review processes have 

shortened typical review times for some 

submission types by 37-42 days, all while 

increasing detection of pivotal quality and safety 

issues by nearly three times, relative to traditional 

review processes (Snyder, D. 2025). 
 

These systems are capable of analyzing both 

structured and unstructured data from payment 

records to social media posts, spotting patterns and 

anomalies that can flag potential violations. In 

regulatory science for pharmaceuticals, advanced 

natural language processing algorithms are now 

able to process and contextualize key information 

from thousands of pages of regulatory 

submissions, cross-referencing claims against 

gold-standard primary data submissions and 

identifying deficiencies or discrepancies with 

unprecedented accuracy. In line with regulatory 

guidance and informative requirements, these 

systems have been able to achieve extraction 

accuracy over 96% for key safety and efficacy 

parameters and have decreased total review time 

requirements by an average of 15,000 person-

hours per year in large-to-medium-sized regulatory 

divisions (Snyder, D. 2025). AI deep learning 

models, trained on the data of past violation 

patterns, are capable of identifying subtle 

indicators of fraud that would be difficult to catch 

in any manual way. This is especially true in the 

pharmaceutical space, where advanced data 

manipulation in clinical trials may be extremely 

difficult to identify through traditional means. AI 

systems specifically designed to detect statistically 

anomalous groups of data in clinical trial data have 

flagged roughly 42 cases of potential data 

fabrication within a recent two-year period that 

had evaded classic statistical screening procedures, 

enabling regulatory agencies to safeguard patient 
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safety while upholding the scientific integrity of the procedure (Snyder, D. 2025). 
 

 
Fig 1:AI Analytics for Compliance Monitoring Systems (Certa, 2024; Iyer, S. 2024; Snyder, D. 2025) 

 

Disruption Minimization and Event 

Recategorization 

These powerful neural networks are highly adept 

at spotting patterns over huge troves of data and 

are especially well-suited for flagging suspicious 

or out-of-pattern activities or transactions. In the 

financial industry, advanced neural architectures 

such as transformers and graph neural networks 

have transformed fraud detection, creating 

powerful neural systems that find complex 

relationship patterns among different transaction 

types, accounts, and entities. Initially used as 

government-run systems for oil platforms, mine 

sites, and other regulated entities, these systems 

help create baselines of expected behavior, 

flagging deviations from norms that lead to further 

investigation. Recent deployments by large 

international criminal investigations demonstrate 

the capability to traverse transaction networks with 

87 million+ nodes and 1.2 billion+ edges, 

detecting complex anomaly patterns that rule-

based systems fail to identify on a continuous basis 

(Iyer, S. 2024. The key to their success lies in their 

adaptability to changing fraud methodologies. 

Traditional detection systems suffer an estimated 

7-10% detection rate degradation when faced with 

new fraud techniques. Adaptive neural networks 

show little variation in detection rates and, on 

average, only need 18-21 days to start successfully 

detecting these new fraud patterns without manual 

retuning required (Iyer, S. 2024. 
 

As one example within financial regulation, AI can 

help flag suspicious transaction patterns that could 

signal money laundering or other illegal activity. 

Modern anti-money laundering systems use 

several analytical layers, including temporal 

pattern recognition, network relationship structure 

identification, and behavioral activity norm 

assessment. These systems analyze velocity, 

directionality, counterparty relationships, and 

dozens of other variables to build robust risk 

profiles that are dynamic and updated in real-time. 

As per recent industry analysis, even advanced 

AML platforms still only process an estimated 800 

million to 1.3 billion transactions daily through the 

global financial networks, identifying just around 

372,000 potential suspicious activity patterns per 

day (Iyer, S. 2024 that would need to be 

investigated further before scribbling away on that 

get-out-of-jail-free card. Most notably, these 

systems have proven especially effective against 

advanced laundering techniques like layering and 

integration that historically slip under the radar. 

Recent AI deployments have boosted detection 

rates for complex money laundering schemes by 

187% while slashing false positive rates from 

historical averages of 95-98% down to around 

62%, positively supercharging investigative 

efficiency (Iyer, S. 2024. 
 

Predictive Compliance 

By allowing regulators to predict when a violation 

is about to occur, predictive analytics could 

radically change regulatory strategies from 

reactive enforcement to proactive risk 

management. In any pharmaceutical regulation, 

predictive systems combine data on manufacturing 

quality and supply chain, past compliance history, 

and risk factors specific to the product to predict 

and determine developing compliance risks 

months before they develop into product quality or 
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safety challenges. Regulatory guidance suggests 

that these systems usually include 75-120 different 

risk factors based on both proprietary and publicly 

available datasets, with some state-of-the-art 

implementations reaching 83% prediction 

accuracy for major compliance violations within a 

9-month prediction horizon (Snyder, D. 2025). 

This very important predictive capability allows 

enforcement and oversight to more strategically 

target interventions such as improved inspection 

scheduling, more timely and effective technical 

assistance, and more focused surveillance 

activities that can preclude serious compliance 

failures instead of responding to them after they 

have affected public health. 
 

This forward-looking method passes the focus of 

regulation from being reactive and punishing past 

violations to preventing past violations from 

occurring, which can reduce future violations and 

harm caused by those violations. In the financial 

services industry, systems for predictive 

compliance have shown over and over again their 

efficacy in stopping fraud and financial crimes in 

their tracks before they fully develop. The recent 

analysis shows that institutions using enhanced 

predictive analytics have about 42% fewer 

successful fraud attacks than those using detective 

controls, and average annual fraud losses are $2.7 

million lower for mid-sized financial institutions 

(Iyer, S. 2024. These preventative benefits are 

consistent across the various types of fraud, card 

fraud, application fraud, account takeover, and 

payment fraud, with performance especially robust 

at detecting synthetic identity fraud rings at early 

formation stages. Beyond the impact on fraud 

prevention directly, these systems create great 

economic value through the reduction of false 

positives, as top implementations reduce the 

volume of cases needing analyst investigation by 

about 13,000 cases per year for every 100,000 

accounts monitored, all while improving detection 

rates (Iyer, S. 2024. 

 

 
Fig 2. AI-Powered Fraud Detection Network Architecture (Iyer, S. 2024). 

 

LEVERAGING TECHNOLOGY TO 
IMPROVE COMPLIANCE   
Automating compliance processes 

Regulatory technology is reducing the stress of 

compliance by digitizing and automating 

compliance requirements, removing the stress-

causing busy work while increasing accuracy and 

reporting capabilities across several regulated 

industries. A new class of intelligent automation 

platforms has transformed the HIPAA-monitored, 

manual, and compliance-driven processes that 

have for years siphoned up to 42% of enterprise IT 

spend, known as the wasted dollars, from 

organizational IT budgets. According to industry 

analysis, organizations that want to use intelligent 

automation for compliance functions typically 

reallocate 27-34% of their compliance technology 

budgets from legacy system maintenance to 

innovation initiatives. Financial institutions that 

spearheaded that transformation are seeing results, 

with smart automation enabling them to process 

870,000+ compliance documents per year with just 

~42% of the computing power previously required. 

These efficiency gains go beyond achieving direct 

cost savings to include dramatic improvements in 

staff utilization, with compliance professionals 

reporting an average of 73% more time available 
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for high-value analytical work post-automation 

deployment. 
 

This indicates that organizations with stronger 

automation capabilities can identify roughly 3.2 

times as many potential compliance violations as 

organizations that still rely heavily on older 

manual processes. This enhanced detection 

capacity is mostly from abolishing sampling-based 

approaches and implementing rigorous review 

processes that all examine 100% of relevant 

transactions and documents (Lange, K. 2024). 

Through improved document and records 

management, automation compliance offers 

greater regulatory protections. Organizations that 

fully utilize smart automation enjoy almost 100% 

doc completion rates compared to the industry 

average of 81-87% of docs manually completed. 
 

Document Collection/Processing/Verification 

With advanced natural language processing 

capabilities, AI systems are now able to pinpoint 

the most relevant information, often hidden deep 

within regulatory filings, permits, and reports, at a 

scale and speed never before possible. Modern, 

high-end compliance automation platforms 

leverage cutting-edge large language models that 

are now able to parse and understand highly 

structured to unstructured document formats from 

regulatory filings to letters, policy statements, etc. 

These systems typically achieve up to 94-97% 

information extraction accuracy on multiple 

document types at a throughput of over 12,300 

pages/hour. (Natarajan, R. 2025) . In particular, 

regulated healthcare entities have reported saving 

the time needed to review compliance documents 

by an estimated 11,700 hours annually, while 

increasing their information capture rates from 

approximately 76% to over 94% of applicable 

compliance data points (Natarajan, R. 2025)  
 

These cutting-edge verification systems actually 

utilize high-tech, complex validation frameworks 

that validate regulatory submissions against a 

number of criteria, including internal logical 

consistency, similarity to previous submissions, 

and compliance with currently applicable 

regulatory requirements. These systems often 

come with independent validation rule libraries 

ranging from 7,800-12,500 unique verification 

checks that are continuously updated as regulatory 

standards change (Lange, K. 2024). This full-

spectrum verification approach can catch subtle 

compliance violations that often evade the net of 

manual review. By leaning on automated 

verification, organizations have found themselves 

with the capacity to detect an average of 217 

compliance violations per year that would have 

otherwise gone undetected through manual review 

processes (Lange, K. 2024). Enterprise 

implementations have achieved average regulatory 

submission complex verification cycle times 

decreased from 17.3 days to approximately 6.2 

hours while reducing verification-related 

regulatory compliance findings by an average of 

83% 5 This is in contrast to the much more mature 

continuous monitoring systems, which are 

designed to gather extremely high-quality data. 
 

Rather than relying solely on inspections on a 

regular schedule, AI continuously monitors 

regulatory compliance in real time across 

industries and regulatory systems. Getting out of 

the old mode of point-in-time compliance 

assessment and into a mode of always-on 

continuous oversight is a major paradigm change 

in compliance management. From an industry 

analysis, Research indicates that organizations that 

implement continuous compliance monitoring 

around a specific regulatory or industry standard 

are able to gain visibility into an average of nearly 

87% of their compliance obligations in near real-

time compared to roughly 23% visibility using old-

school, periodic assessment models. (Lange, K. 

2024). 
 

IoT sensors connected to backend analytics 

platforms can enable manufacturers to realize 

continuous compliance with environmental 

regulations, workplace safety standards, or product 

quality standards on the fly. Modern continuous 

compliance deployments in core industrial shop-

floor, CBM, and Industry 4.0-solution sectors can 

involve between 1,700 and 3,800 unique 

monitoring points continuously sending more than 

27 million data points per day back to centralized 

continuous compliance business analytics hubs. 

(Lange, K. 2024). These systems are capable of 

tracking a plethora of compliance parameters 

simultaneously, including environmental, safety, 

and quality compliance with regulatory 

ramifications. More advanced systems evaluate the 

full suite of compliance patterns, not just threshold 

violations, including multi-parameter behaviors 

over short and long time scales. Continuous 

monitoring systems have been proven to reduce 

average detection-to-remediation timelines for 

potential compliance issues (Lange, K. 2024) from 

over 9.2 days to just 4.3 hours. This powerful, 

rapid response capability means dramatically 

better compliance results (Natarajan, R. 2025) . 
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Fig 3: Compliance Automation Efficiency Metrics (Natarajan, R. 2025; Lange, K. 2024) 

 

Improving Transparency and Accountability 

Enhancing transparency, AI systems have the 

potential to make public governance stronger and 

more resilient by increasing the transparency of 

enforcement decisions across regulatory domains, 

thus standardizing enforcement decisions through 

different AI systems. Implementation of advanced 

analytics to inform compliance oversight has 

created a 180-degree change to the decision-

making frameworks that underlie regulatory 

enforcement, ushering in new levels of competing 

procedural consistency and reasoning 

transparency. Surprisingly little analysis of AI-

augmented decision support systems has been 

done, but available evidence suggests that when 

implemented properly, these technologies can 

greatly improve transparency metrics. As a result, 

regulatory agencies that have adopted advanced 

decision support systems have seen marked 

increases along many dimensions of governance, 

including jumps in transparency evaluation scores 

from baseline scores of 42 points to 78 points (on 

100-point standardized evaluation scales) after 

instituting AI-enhanced decision-making 

procedures ((Kovari, A. 2024). This transparency 

improvement comes through on vital aspects such 

as consistency of decisions, explainability, and 

availability to stakeholders of regulatory rationale. 

Regulatory agencies adopting structured decision 

support frameworks usually result in 87% 

stakeholder understanding rates about why 

decisions were made versus only 41% 

understanding under traditional compliance 

enforcement methods ((Kovari, A. 2024). 
 

A cross-sectoral analysis finds that when 

regulatory systems roll out AI decision support 

with the proper transparency safeguards, 

stakeholder trust metrics usually increase by 24-37 

points on standardized 100-point trust assessment 

scales ((Kovari, A. 2024). Healthcare 

organizations that work within transparent 

regulatory frameworks have been shown to have 

31% higher voluntary safety event disclosure rates 

and 28% more detailed remediation planning than 

organizations within less transparent regulatory 

environments Footnote (Abramov, 2024). 

Improved disclosure patterns establish virtuous 

feedback loops that further improve system 

performance by supplying regulators with a more 

complete picture of compliance. 
 

Standardized Decision-Making 

By bringing a level of objective and qualitative 

analysis to compliance data, AI helps avoid 

arbitrary, capricious, or inconsistent enforcement 

actions that have long eroded regulatory efficacy 

and public confidence. Analysis from different 

regulatory environments shows that using these 

standardized, AI-augmented decision frameworks, 

leaders can often minimize decision variability by 

an average of 64% through the use of decision 

frameworks compared to standard enforcement 

practices ((Kovari, A. 2024). This standardization 

can further promote equity by helping to ensure 

that all regulated entities are evaluated on the same 

basis, thereby avoiding bias in regulatory 

oversight. When intentionally designed with bias 

mitigation goals, AI-augmented regulatory systems 

show as much as 71% reductions in unexplained 

variance across demographic and organizational 

characteristics ((Kovari, A. 2024). 
 

Besides automatically producing comprehensive 

audit trails, these systems leave a clear, defensible 

digital trail of all the reasons for enforcement 

decisions. Moreover, healthcare regulatory 

contexts have shown through implementation 

research that advanced decision support systems 
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are often capable of recording 14-23 unique 

analytical components for every regulatory 

decision on record, providing a never before seen 

transparency into decision making processes  

When healthcare regulatory arms implement 

defined decision frameworks as an alternative, 

using a clear paper trail mandate to outline the 

decision process, stakeholder understanding of 

regulatory justifications tends to increase from 

baseline levels of around 46% to after 

implementation levels of over 82% (Lange, K. 

2024). This better understanding greatly decreases 

the need for official appeals for regulatory 

decisions. Entities that employ advanced 

documentation practices have been found to 

experience official appeals in only 8.7% of 

negative decisions versus previous appeal rates of 

27.3%. ((Kovari, A. 2024). 
 

Public-Facing Transparency Platforms 

A handful of jurisdictions have rolled out AI-

powered dashboards that use data to visualize 

compliance status across regulated sectors, crafting 

a new level of public visibility into regulatory 

performance. In health care settings, patient-

centered outcome dashboards are an especially 

salient example of this type of implementation. 

Implementation science shows that healthcare 

organizations using these innovative dashboard 

technologies are able to make about 73% of 

actionable quality and compliance measures 

accessible to patients and families, versus only 

27% accessibility with old-fashioned disclosure 

methods (Lange, K. 2024). Well-designed 

healthcare compliance dashboards see an average 

of 760-1,250 unique patient engagements per 

month per 10,000 covered lives, with dashboard 

users averaging 6.3 unique data visualization 

elements viewed per session (Lange, K. 2024). 
 

Equipped with these tools, citizens can track 

regulatory agency performance and hold regulators 

and regulated entities alike accountable. When 

healthcare organizations implement advanced 

transparency tools, they see average patient trust 

scores of 8.2 on 10-point standardized patient trust 

assessment scales versus only 5.7 for organizations 

that use traditional disclosure channels (Lange, K. 

2024). Healthcare systems with high-transparency 

regulatory approaches have about 43% higher 

engagement in the quality improvement initiatives 

for patients and 37% greater patient retention rates 

than low-transparency environments. (Lange, K. 

2024). For organizations that are able to 

implement comprehensive quality and compliance 

dashboards tailored for serious illness populations, 

those organizations see an average of 217% higher 

levels of patient participation in quality oversight 

activities and 78% increases in the rate of patient-

initiated quality inquiries compared to expecting 

patients to navigate traditional quality-initiated 

inquiries alone (Lange, K. 2024). This increased 

engagement, in turn, produces potent 

accountability forces that work in tandem with 

more formal regulatory frameworks. 
 

Addressing the challenges to putting ideas into 

action 

The challenges AI compliance systems will 

encounter in the implementation process have to 

be addressed in order to unlock their monumental 

potential to streamline the regulatory processes. 

Give them something of value in return. For 

instance, a recent cross-country look at enterprise 

AI use cases found that over two-thirds of model 

deployments never progress beyond the pilot stage, 

with those centering around regulatory compliance 

cycling through at an even higher rate as they tend 

to need to meet rigorous accuracy requirements 

and governance controls 9. These represent 

significant implementation challenges, often 

rooted in a litany of other, more fundamental 

issues like data integration challenges, model drift 

in production environments, and a lack of 

organizational infrastructure. In practice, even 

positive examples of compliance AI deployments, 

proven implementations, still take on the order of 

16-23 months from development start to 

production deployment, at least an order-of-

magnitude longer than claimed AI-only original 

timelines of 6-9 months. The above calculations 

were based on released TPP data.  
 

Much like stages in industrialization and 

transitions to more sustainable practices, that 

trajectory must go through a number of 

recognizable and qualitative stages of increasing 

mastery. In practice, most of those early steps hit 

squarely against a wall of data quality issues, with 

one post-production deployment failure analysis 

finding over 72% of model failures stem from data 

pipeline problems, not algorithmic issues 

(Abramov, 2024). While the early stages may be 

failing due to the absence of model governance 

and validation, during the later stages, firms should 

be more agile to the disruption that deploying 

these models demands.  
 

Algorithmic Bias, Fairness & Equity 

As with any machine learning system, there is a 

real danger that automated compliance systems 

will replicate or exacerbate existing enforcement 

disparities. The standing compliance heads will 
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only have this wide differential performance 

across org class, even though the underlying 

compliant answer might still be the same across 

them, unmitigated compliance models. The latest 

disparate impact analysis found this, for example, 

with small businesses' average FPR nearly double 

that of large businesses. These enforcement 

disparities extend across over 800 intersections. 

Geographic areas that previously shouldered the 

impact of the alternatives or geographic areas 

where there’s a greater history or legacy of a more 

robust enforcement presence are now suddenly 

targeted with intensified scrutiny via automated 

measures. Absent fairness controls, these historical 

trends are baked into algorithmic decision-making 

systems and can create self-perpetuating feedback 

loops that systematically harm marginalized 

communities. 
 

Regulators should advocate for more intensive, 

proactive, and stringent testing standards prior to 

the implementation of any algorithm in order to 

prevent and eradicate algorithmic bias from taking 

root throughout the entirety of a model’s life cycle. 

The most robust and comprehensive fairness 

frameworks available today link these two distinct 

yet complementary streams of thought to address 

both halves of algorithmic equity. A model-

agnostic fairness assessment should at least 

evaluate the models on multiple fairness metrics, 

including demographic parity, equalized odds, and 

predictive value parity (Zdrok,  O. 2024).  
 

Creating balanced training sets, applying fairness 

constraints during model optimization, post-

processing corrective adjustments, and deploying 

continual monitoring systems that flag 

performance variances in production environments 

are examples of these. Among these issues, one of 

the most common equity pitfalls was typically 

offset by 4-7 other successful mitigation methods 

employed by the more successful equity programs 

to overcome this frequent equity flaw. 
 

To advance AI explainability in regulatory 

contexts, several policy approaches should be 

considered. Regulatory frameworks must identify 

gaps in existing federal legislation that do not 

adequately address explainability requirements and 

pinpoint new opportunities for legislative action. 

Developing national transparency standards and 

best practices for AI system developers and 

implementers would enhance transparency and 

improve understanding of operational AI systems 

across both public and private sectors. 

Additionally, creating a robust public 

accountability framework would advance 

responsible AI decision-making in regulatory 

contexts. This comprehensive approach should 

include convening diverse stakeholders to discuss 

both the challenges and opportunities that 

explainability requirements present for effective 

regulatory oversight (Zdrok,  O.). 
 

Regulatory decisions merit public scrutiny, and 

transparently, clearly justified decisions should be 

the norm when those decisions will result in 

expensive fines or enforcement actions that 

deserve to be examined with a fine-tooth comb. 

Rather, it is that today’s regulatory applications 

have become better at utilizing today’s state-of-

the-art modeling techniques, including but 

certainly not limited to, gradient-boosted decision 

trees, deep neural networks, or other highly non-

linear ensemble methodologies designed to max-

out performance above anything else—

interpretability included (Abramov, 2024). These 

opaque models create deep, irreconcilable conflicts 

with due process requirements that should bind 

agencies that function within regulatory spaces. 

Lessons from real-world implementation 

demonstrate that the large-scale rollout of 

complex, opaque regulatory frameworks with 

weak explanatory power inevitably leads to 

widespread backlash. Roughly 3 out of 4 non-

interpretable models are abandoned even with 

better technical performance (Abramov, 2024). 
 

As AI systems have many instances, entered the 

mainstream faster than the applicable regulation 

can catch up, creating new explainable AI methods 

has become vital to upholding due process when 

regulating with AI. Today’s model-agnostic 

explainability techniques combine these different 

approaches to serve the interests of different 

stakeholders and the structural complexities 

inherent to different types of models. Global 

explanation methods allow us to understand model 

behavior, in aggregate, on a global, dataset-wide 

level using techniques such as partial dependence 

plots, permutation importance metrics, and 

interpretable surrogate models (Zdrok,  O. 2024). 

Local, post hoc explanation methods — which aim 

to explain one specific prediction at a time, such as 

LIME and SHAP values — use a score for each 

feature to indicate the extent of their contributions 

to an output decision. Except that the perfect 

explanatory regulation is usually the sum of many 

complementary explanatory regulations, knowing 

that different audiences need information in 

different ways. While tech staff and regulated 

entities alike will still need aggregate levels of 

technical feature importance, regulated entities 
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will need plain language, easy-to-understand 

articulations of driving decision factors (Zdrok,  

O.). 
 

CONCLUSION 
Leveraging artificial intelligence combined with 

collaborative design as a compliance oversight 

paradigm is an order of magnitude more 

innovative and disruptive model with tremendous 

potential to enhance availability, efficiency, and 

effectiveness alongside transparency. By 

leveraging the latest data science and analytics 

methods for sophisticated pattern recognition and 

anomaly detection, regulators can flag potential 

violations far in the future and with vastly greater 

precision than ever before. Automated document 

processing significantly reduces administrator 

burden, and automated continuous monitoring 

systems enable agencies to ensure compliance in 

near real time rather than during routine 

inspections. These technological capabilities allow 

for more preventative regulatory models that are 

proactive, not reactive, designed to prevent 

violations from occurring, or at a minimum, 

decrease their occurrence or severity across all 

landscapes that regulators oversee. By AI-ing the 

decision-making framework and improving 

compliance transparency tools and standards, 

regulatory systems can provide the public with 

clearer, real-time visibility into compliance status 

and develop a greater level of public trust in 

governance systems. Effective implementation 

requires algorithmic fairness that honestly, truly 

doesn't reproduce existing enforcement disparities 

and doesn't just create new explainable AI 

approaches that still fulfill due process 

requirements. The future of regulatory compliance 

is not a confrontational approach. It's the 

realization that complicated technological and 

market landscapes cannot be directed by one-size-

fits-all regulatory edicts lacking human discretion, 

paired with the understanding that smart, 

sophisticated, analytical tools exponentially 

expand limited capital to ensure public interest 

regulations are enforced. When appropriately 

designed and regulated—with the necessary 

guardrails and human oversight—AI-powered 

compliance systems can improve accountability 

and oversight in governance systems, while 

maximizing regulatory efficiency and 

effectiveness for regulators and those they 

regulate. 
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