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Abstract

Shariah-compliant portfolio management has historically relied on deterministic, rules-based
certification frameworks that ensure transparency, auditability, and strict adherence to
established standards such as AAOIFI and SC Malaysia. HalalCheck implements a transparent,
discoverable deterministic Agentic Al engine as part of its core certification workflow that
operates strictly within these boundaries.

However, while effective for validation and certification, these approaches are inherently
retrospective, identifying compliance breaches only after underlying financial, operational, or
market conditions have already shifted.

This paper introduces a complementary paradigm: the application of probabilistic agentic
artificial intelligence for forward-looking portfolio monitoring. Unlike deterministic certification,
probabilistic models assess the likelihood of future non-compliance by analyzing trajectory
signals such as financial ratio drift, earnings composition changes, and market-driven portfolio
imbalances. This enables early identification of assets and portfolios moving toward Shariah
breach conditions.

We present HalalCheck’s FluxAl as a practical implementation of this model. FluxAl operates as
an Al-powered portfolio monitoring engine that dynamically monitors portfolios for compliance
drift and provides constructive allocation advice to mitigate future compliance issues before they
materialize.

Critically, this approach preserves the integrity of Shariah certification by maintaining a clear
separation of concerns: deterministic models govern certification decisions, while probabilistic
agentic systems enhance monitoring and optimization. The resultis a hybrid operating model that
transforms Shariah portfolio management from a reactive, periodic process into a proactive,
continuous, and institutionally scalable discipline.
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1. Introduction

Shariah-compliant investment frameworks have matured into globally recognized systems
governing trillions of dollars in assets. These frameworks are grounded in strict rule-based
methodologies, ensuring that investments adhere to Islamic principles by excluding prohibited
activities and enforcing financial ratio thresholds.

Despite their robustness, these systems face a fundamental limitation in that they are designed to
validate compliance, not predict non-compliance.

As markets become more dynamic and portfolios more complex, the gap between certification
and continuous monitoring becomes increasingly material. Institutional investors require not
only assurance that assets are compliant today, but also confidence that portfolios will remain
compliant in the future.

2. Deterministic Certification: Strengths and Constraints
HalalCheck’s certification framework is built on a deterministic agentic Al architecture, where:

e Rules are explicitly encoded

e Decisions are reproducible

e Evidence is fully traceable

e QOutputs are binary (compliant / non-compliant)

This ensures full auditability, scholar alignment, regulatory acceptance and explainability is built
in by design. Such a fact grounded process is the core strength of the certification process that we
hat HalalCheck embrace.

However, this certification cycle creates a structural inefficiency as portfolios drift toward non-
compliance before any formal breach is detected. Ongoing portfolio compliance is assessed after
financial conditions are realized and breaches are detected post-event making portfolio
adjustments reactive.

This leaves portfolios between certification cycles exposed to:

e Gradual debt accumulation

e Changes in income composition

e Market-driven weighting shifts

e Sector and business model evolution

3. Probabilistic Agentic Al: A Complementary Paradigm

3.1 Conceptual Overview

Previously, we established, as a foundational principle, that Discoverable Deterministic Agentic
Al constitutes the only appropriate architecture for driving change in the certification process
ensuring efficiency, consistency, and institutional-grade trust through fully transparent,
auditable, and rules-aligned execution. This deterministic layer remains authoritative, encoding
Shariah standards in a manner that is reproducible, explainable, and defensible to regulators,
auditors, and Shariah boards.

We now introduce Probabilistic Agentic Al as a complementary capability one that does not
replace, but rather extends, the deterministic foundation. Positioned as a forward-looking
monitoring layer, it continuously evaluates trajectory signals such as financial ratio drift, earnings
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composition changes, and market-driven portfolio imbalances to assess the likelihood of future
non-compliance. In doing so, it enables early identification of emerging risks and provides
actionable insight for portfolio adjustment before a formal breach occurs.

Probabilistic Agentic Al introduces a forward-looking layer that:

e Models uncertainty and likelihood
o Tracks trajectory over time
o Evaluates future state scenarios

Rather than answering “Is this asset compliant?” It answers, “What is the probability this
asset becomes non-compliant?”

Together, these two paradigms establish a dual-layer architecture: deterministic Al for
certification and assurance, and probabilistic Al for anticipation and risk mitigation—preserving
the integrity of Shariah compliance while materially enhancing the ability to manage it proactively
at institutional scale.

3.2 Why Separation Is Critical
Probabilistic models:

e Introduce uncertainty
e (Cannot guarantee reproducibility
e Are not suitable for certification decisions

Therefore: Probabilistic Al must not replace deterministic certification. It must augment it.

4. FluxAl: Operationalizing Predictive Shariah Monitoring

FluxAl is HalalCheck’s probabilistic agentic monitoring engine, designed to operate on top of
certified asset universes and live portfolios.

Its core functions include:

e Continuous compliance monitoring

e Risktrajectory modelling

o Portfolio-level optimization guidance
e Pre-emptive compliance intervention

4.1 Monitoring Framework
FluxAl evaluates assets across multiple predictive dimensions:
4.2.1 Financial Ratio Trajectory

e Debt-to-asset trends approaching thresholds
e Liquidity shifts impacting compliance ratios

4.2.2 Earnings Composition Drift

e Increasing non-permissible revenue exposure
e Business model evolution toward borderline activities

4.2.3 Market-Driven Effects

e Price changes affecting portfolio weights
e Concentration risk across sectors and asset classes
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4.2.4 Event and Structural Signals

e (Corporate announcements
e (Capital restructuring
e Mergers and acquisitions

FluxAl Operational Intelligence

PREDICTIVE RISK
APAC Growth  92% Confidence
3 assets likely to breach the 33% debt ratio threshold next quarter based on current borrowing trends.

Action: Review Debt Projections

Global Tech Halal 88% Confidence
Liquidating 1.2% holding in non-compliant tech firm will restore portfolio compliance with minimal tracking error.

Action: Gene e balance Trade

MENA Income  99% Confidence
Found 2 inconsistencies in SC Malaysia tag mappings across holdings. Recommend immediate review before quarter-end.

Action: Review Tag Mappings

4.3 Probabilistic Compliance Scoring
Each asset is assigned:

e Breach Probability Score (0-1)
e Time-to-Threshold Estimate
e Confidence Score

At the portfolio level, FluxAl evaluates:

e Aggregate risk exposure
o Concentration of near-threshold assets
e Systemic compliance drift

4.4 Pre-emptive Portfolio Adjustment
FluxAl provides constructive recommendations including:

e Rebalancing allocations

o Reducing exposure to high-risk assets
e Substituting compliant alternatives

e Managing sector concentration

This ensures: Compliance risks are mitigated before they materialize.
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5. Quantified Impact

While probabilistic monitoring introduces a forward-looking capability, its institutional value is
best understood through its measurable impact on portfolio outcomes. The following scenarios
illustrate how early detection of compliance drift translates into tangible financial and operational
benefits.

5.5.1 Reduction in Forced Divestments

In traditional Shariah portfolio management, assets that breach compliance thresholds must be
divested post-event, often under unfavourable market conditions.

By identifying assets approaching compliance thresholds in advance, probabilistic monitoring
enables staged rebalancing prior to breach.

e Portfolios with 5-10% exposure to near-threshold assets may reduce forced
divestments by an estimated 40-70%
e Early intervention allows execution under normal market conditions rather than reactive
liquidation
This materially reduces:

e Market impact costs
e Tracking error
e Portfolio disruption

5.5.2 Turnover Reduction and Capital Efficiency

Reactive compliance management introduces unnecessary portfolio turnover due to abrupt asset
exits following breaches.
With predictive monitoring:

e Portfolio turnover attributable to compliance events may be reduced by 15-30%
e Rebalancing can be aligned with existing portfolio optimization cycles
e (apital allocation remains within the compliant universe without unnecessary churn

This results in:

e Lower transaction costs
e Improved portfolio continuity
¢ Enhanced long-term compounding efficiency

5.5.3 Reduction in Purification Leakage

Purification obligations arise when non-permissible income exceeds acceptable thresholds. In a
reactive model, these exposures are often identified only after accumulation.

Probabilistic monitoring enables:

e Early detection of earnings composition drift

e Reduction in purification leakage by an estimated 20-50%, depending on sector
exposure

e More precise and controlled purification management
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This improves:

e Netinvestor returns
e Transparency in income cleansing
e Confidence among Shariah boards and investors

5.5.4 Portfolio Stability and Risk Containment

By continuously monitoring trajectory signals such as financial ratios, earnings composition, and
market-driven weight shifts, probabilistic models reduce the likelihood of sudden compliance
breaches.

[lustrative scenario:

A portfolio with 8% exposure to assets approaching debt ratio thresholds can reduce breach
incidence by 50%-+ through pre-emptive reallocation.

This ensures:

e Smoother compliance maintenance
o Reduced volatility in portfolio composition
e Greater alignment with institutional risk frameworks

5.5.5 Summary Impact

Across institutional portfolios, the integration of probabilistic monitoring alongside deterministic
certification delivers:

e 40-70% reduction in forced divestments
e 15-30% reduction in compliance-driven turnover
e 20-50% reduction in purification leakage

6. Hybrid Operating Model

The integration of deterministic and probabilistic systems creates a dual-layer architecture:

Layer 1: Certification (Deterministic)

e Rule-based
e Auditable
e Scholar-approved

Layer 2: Monitoring (Probabilistic)

e Predictive
e Adaptive
e (Continuous

This model ensures:

o Integrity of certification remains intact
e Operational intelligence is significantly enhanced
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7. Institutional Benefits

The integration of probabilistic monitoring into Shariah portfolio management delivers a step-
change in institutional capability. It enables proactive compliance management, allowing
institutions to avoid forced divestments, reduce purification leakage, and maintain overall
portfolio stability. From a capital perspective, it drives greater efficiency by minimising
unnecessary turnover and optimising allocation within the compliant investment universe. At the
same time, it strengthens governance and transparency through continuous monitoring, a fully
auditable trail of decisions, and explainable decision-support mechanisms that align with
regulatory and Shariah board expectations.

8. Strategic Implications

The introduction of probabilistic monitoring fundamentally transforms Shariah portfolio
management from reactive to predictive, from periodic to continuous, and from static to adaptive.
This shift enables greater institutional adoption by aligning compliance with modern portfolio
management practices, supports cross-market interoperability across differing standards and
jurisdictions, and unlocks significant pools of underutilised Islamic capital by reducing friction
and increasing confidence in scalable, technology-driven compliance frameworks.

9. Conclusion

Shariah certification must remain deterministic, transparent, and rule based. However, the future
of Shariah portfolio management lies in augmenting this foundation with probabilistic, agentic
monitoring systems that provide forward-looking intelligence.

HalalCheck’s FluxAl represents this evolution, deterministic where required, probabilistic where
valuable and agentic where scalable

The result is a new standard: predictive, continuous, and institutionally scalable Shariah
portfolio management.
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