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Executive Summary

This document presents a complete specification for a Credibility Mass framework—a product-grade
system that transforms Sharia-compatible financial behavior into a tradable, programmable institutional
primitive. The framework enables institutional funding of embedded, revenue-linked capital while en-
forcing Sharia compliance through mathematical constraints rather than contractual clauses.

The specification delivers three core innovations:

1. Formal Sharia compliance proof demonstrating the framework satisfies key prohibitions by con-
struction

2. Market tranche design for institutional participation in revenue-sharing finance

3. Commercial product suite for credibility-based services with ethical controls

The system integrates seamlessly with existing embedded finance infrastructure (Gemba rails) while
creating new market opportunities for Islamic finance at scale.
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1 Mathematical Foundation & Core Constructs

1.1 Credibility Mass (C) Definition

Credibility Mass is a scalar functional representing expected solvency capacity under stress, derived from
observable on-ledger financial behavior:

C =
∫ T

0

S(t)w(t) dt

Where:

• S(t) = Survival probability at horizon t conditional on history Ht

• w(t) = Economic relevance weighting kernel (prioritizes payroll, supplier cycles)

• T = Finite measurement horizon (typically 12-24 months)

Key Properties:

• Non-negative: C ≥ 0

• Additive: Over independent business units when independence holds

• Path-dependent: Continuously updated by transaction streams

• Non-transferable as cash: Cannot be sold for currency

1.2 State Field (Forward Balance Projection)

Represents the forward-looking balance expectation as a field:

B(t, τ) = E
[
B(t+ τ) | Ht

]
With evolution governed by a memory kernel K:

∂τB(t, τ) = (K ⋆ B)(t, τ)

1.3 Core Operators

Staking Operator (S): Encumbers C to guarantee specific actions

• Semantics: S(A,B, C0) = Party A stakes C0 to guarantee action by B

Reflection Operator (R): Maps pre-shock to post-shock credibility

• Properties: Contractive, preserves invariants, bounded loss: R(C) ≥ βCmin

Memory Operator (M): Fractional derivative controlling path dependence via parameter α

• Purpose: Balances recent vs. historical behavior in credibility calculation
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2 Formal Sharia Compliance Proof

2.1 Mathematical Formalization of Sharia Prohibitions

Riba (Interest) Constraint: No deterministic time-based compensation independent of performance:

Ppayment ̸= f(t) but Ppayment = g(R(t))

where R(t) is realized revenue.
Gharar (Excessive Uncertainty) Constraint: Bounded variance in outcomes:

Var[X] ≤ σ2
max

with collateralization requirements when exceeded.
Maysir (Gambling) Constraint: No zero-sum extraction:

E[Payoff] ∝ E[Economic Output]

Asset-Backing Constraint: Every financing must link to verifiable economic act:

Payment← Proof-of-Delivery ∨ Revenue-Attestation

2.2 Compliance by Construction Proof

Theorem: All contracts conforming to the framework’s functional forms satisfy formalized Sharia re-
quirements.

Proof Sketch:

1. Riba Elimination: All compensation is modeled as revenue participation γ(t)dR(t), eliminating
fixed time-based payments ✓

2. Gharar Reduction: System enforces variance bounds via collateralization thresholds ✓

3. Maysir Prevention: Loss absorption via reflection mechanisms ensures risk-sharing, not zero-sum
gambling ✓

4. Asset-Backing: Payment triggers require on-ledger proof of economic activity ✓

Corollary: Independent technical audit and governance ensure continued compliance.
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3 Transfer & Staking Mechanics

3.1 Non-Saleability Principle

Credibility Mass cannot be exchanged for cash. Permitted transfers:

1. Staking: Encumbrance against specific obligations

2. Delegation: Temporary reassignment for guarantee purposes

3. Inheritance: Transfer upon business succession events

3.2 Staking Semantics (Kafala Model)

Successful Completion:

CpostA = CpreA (unchanged)

Failure/Stress Event:

CpostA = CpreA −
∫ tf

t0

g
(
ℓ(t)

)
dt

where g is bounded, monotonic loss function.

3.3 Encumbrance Lifecycle

Listing 1: Staking lifecycle pseudocode

// Pseudocode f o r s tak ing l i f e c y c l e
I n i t i a t e : s take ( s t ak e r i d , s ub j e c t i d , a c t i on id , amount C)
Monitor : v a l i d a t e ( ac t i on comp l e t i on event s t r eam )
Resolve :

i f s u c c e s s : unstake ( s t a k e i d )
i f f a i l u r e : apply decay ( s t ake id , loss amount )

3.4 Governance Limits

• Per-account encumbrance cap: Cencumbered ≤ 0.7× Ctotal

• Global exposure limit:
∑

Exposure ≤ Reserve× 10

• Proof requirements: On-chain attestation or oracle-verified delivery
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4 Pricing & Dynamics Model

4.1 Credibility Decay Dynamics

Deterministic evolution based on instability σ(t):

dC
dt

= −λ · σ(t), λ > 0

Instability Components:

• Cashflow volatility: σCF(t)

• Counterparty concentration: σCC(t)

• Liquidity gaps: σLG(t)

4.2 Shock Reflection Mechanism

For discrete shock at ti:

C(t+i ) = Ri

(
C(t−i )

)
with Ri contractive and Ri(C) ≥ 0.3Cmin (survival floor).

4.3 Market Pricing Function

Tranche price for exposure slice (Γ, σ):

P = E

[∫ T

0

Γ(t) dR(t)

]
·D(Γ, σ)

D(Γ, σ) = exp
(
− θ(σ)

)
, θ′(σ) > 0

Risk premium θ(σ) calibrated to:

• Market liquidity conditions

• Correlation structure

• Systemic stress metrics
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5 Institutional Market Design

5.1 Revenue Exposure Definition

Base exposure from platform financing:

X =

∫ t1

t0

γ(t) dR(t)

5.2 Tranching Structure

Attachment Points: 0 = a0 < a1 < · · · < an =∞
Tranche Payoff:

ΠTk
= min

(
max(X − ak−1, 0), ak − ak−1

)
Tranche Types:

1. Senior Tranche (a0 to a1): Low volatility, priority payment

2. Mezzanine Tranche (a1 to a2): Medium risk-return

3. Equity Tranche (a2 to ∞): High volatility, first-loss position

5.3 Credit Enhancements

Structural Protections:

1. Reserve Account: Funded from 2% platform fees, absorbs first 5% losses

2. Overcollateralization: Pledged capacity = 1.2 × Expected draw

3. Dynamic Triggers: Pause extraction if Σ(t) > Σthreshold

4. Reinvestment Rules: 50% of recovered capital recycled to reserves

5.4 Pricing & Yield Allocation

Expected Return for Tranche Tk:

E[RTk
] =

E[ΠTk
]

PTk

− 1

Pricing Mechanisms:

1. Dutch Auction: For initial price discovery

2. Fixed-Price Issuance: For stable markets

3. Secondary Trading: With Sharia-compliant transfer restrictions
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6 Integration Architecture

6.1 System Components

Credibility Engine

(Sidecar Microservice)

• Transaction Stream Processor

• Calculator

• Staking/Decay Trigger

• Reflection Engine

Webhooks/Events

Gemba Core Ledger

(Existing Infrastructure)

• Monetary Transactions

• Settlement Finality

• Account Management

6.2 API Specification

Credibility Endpoints:

GET /v1/credibility/{accountId}

POST /v1/credibility/stake

GET /v1/credibility/forecast?horizon={T}

DELETE /v1/credibility/stake/{stakeId}

Market Endpoints:

POST /v1/market/tranches

GET /v1/market/tranches/{trancheId}

POST /v1/market/tranches/{trancheId}/bid

Compliance Endpoints:

POST /v1/compliance/proofs

GET /v1/compliance/audit-trail/{entityId}

6.3 Operational Principles

1. Non-Invasive: Monetary flows remain on Gemba rails

2. Event-Driven: Credibility engine reacts to ledger events

3. Proof-Centric: All actions require verifiable attestations

4. Fail-Safe: Circuit breakers prevent systemic cascades
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7 SME Use Case Implementation

7.1 Scenario: Supplier Working Capital Advance

Participants:

• Supplier (S): SME needing advance for confirmed order

• Buyer (B): Large corporation with payment terms

• Platform (P): Facilitation and credibility computation

• Investor (I): Institutional capital provider

7.2 Step-by-Step Flow

Phase 1: Order Confirmation

Event: B confirms order with 60-day payment terms

Action: Record contingent revenue stream R(t) on ledger

Output: Verifiable purchase order hash

Phase 2: Advance Request & Credibility Check

Input: S requests 70% advance on order value

Compute: _S = S(t)w(t)dt (using 24-month history)

Check: _S _minimum (platform threshold)

Phase 3: Staking & Capital Deployment

Action: S stakes 0.2 × _S against advance

Mechanism: Capital = min(0.7 × Order_Value, × E[dR])

Where: = f(_S, diversification_score)

Phase 4: Revenue Participation & Repayment

Trigger: Buyer payments dR(t) arrive

Extraction: (t)dR(t) routed to investor until 105% repaid

Completion: After repayment, stake released

Phase 5: Shock Handling (Example: 30-Day Delay)

Detection: Payment delay > 15 days

Action:

1. Apply reflection: _S’ = (_S)

2. Activate reserve for 20% coverage

3. Renegotiate (t) to extend period

4. Notify all parties

7.3 Mathematical Constraints

Advance Limit:

A ≤ κ · E
[∫ t1

t0

γ(t) dR(t)

]
with κ ∈ [0.5, 0.8] based on C and diversification.
Dynamic Adjustment under Stress:

γ′(t) = γ(t) · Starget

Scurrent

Maintains survival probability above threshold.
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8 Commercial Product Suite

8.1 Credibility as Programmable Capability

Unit Definition: 1 Credibility Unit (CU) = Cu
Properties:

• Non-redeemable: Cannot exchange CU for currency

• Action-enabling: Reduces collateral requirements

• Programmable: Conditional logic for guarantee triggers

• Auditable: Full provenance tracking

8.2 Credit-Enhancement Services

Service 1: Performance-Backed Enhancement (PBE)

Purpose: Platform advances capital with guarantor downside protection

Mechanics:

Investor provides capital

Platform/guarantor assumes first 20% loss

Success increases beneficiary

Pricing: 1.5% service fee + 15% of upside

Service 2: Staking-Assisted Augmentation (SAA)

Purpose: Third-party staking to elevate beneficiary capabilities

Mechanics:

Corporate partner stakes for SME

SME receives enhanced credit limits

Partner earns premium for risk

Pricing: 0.5-2.0% quarterly premium on staked amount

Service 3: Behavioral Enhancement Subscription (BES)

Purpose: Operational optimization to reduce volatility

Components:

Cashflow monitoring

Vendor negotiation service

Invoice optimization

Coaching on financial hygiene

Pricing: $500/month with 30% rebate for improvement

Service 4: Revenue-Acceleration Contracts (RAC)

Purpose: Purchase future receivables at discount

Mechanics:

Platform buys 80% of selected receivables

Discount rate = f(, , concentration)

Portion of excess return boosts

Pricing: Discount = Base(5%) + Risk( × 2%)

8.3 Pricing Models

Model A: Fixed + Success Fee

Revenue = f0 + fs ·∆Rplatform

Model B: Performance Share
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Revenue = η ·∆Rperiod, η ∈ [0.1, 0.3]

Model C: Subscription with Rebates

Net Fee = m0 − r ·∆C, r = $100/CU

8.4 Ethical Guardrails

Anti-Abuse Controls:

1. No Regulatory Arbitrage: Cannot purchase C solely for external compliance

2. Transparency Requirement: Enhanced vs. organic C clearly labeled

3. Usage Caps: Max 30% of C from purchased enhancements

4. Cooling Period: 90-day lock after enhancement purchase

Disclosure Framework:

Entity: ABC Suppliers

Credibility Mass: 850 CU (Base: 600 CU, Enhanced: 250 CU)

Enhancement Sources:

- PBE: 150 CU (Expires: 2024-12-31)

- BES: 100 CU (Linked to subscription)

Risk Profile: Medium ( = 0.18)
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9 Governance & Risk Framework

9.1 Multi-Layer Governance

Layer 1: Sharia Advisory Board

• Validates all product templates

• Quarterly compliance reviews

• Dispute resolution authority

Layer 2: Technical Committee

• Algorithm audits every 6 months

• Stress scenario validation

• Parameter calibration oversight

Layer 3: Operational Governance

• Real-time monitoring dashboard

• Circuit breaker triggers

• Incident response protocols

9.2 Risk Controls

Systemic Risk Metrics:

1. Concentration Risk: max(Exposure to Entity) ≤ 5% of Total

2. Liquidity Coverage: Reserve ≥ 1.5× Expected 30-day outflows

3. Correlation Stress: Test performance under ρ > 0.7 scenarios

Circuit Breakers:

Trigger Action

(t) > 0.25 Pause new enhancements

_system > 0.30 Increase reserve requirement 50%

Default_rate > 5% Activate loss-sharing protocol

9.3 Audit & Compliance

Required Audits:

1. Quarterly: Sharia compliance attestation

2. Bi-annual: Technical algorithm review

3. Annual: Full financial and operational audit

4. Ad-hoc: Triggered by systemic metric breaches

Public Disclosures:

• Monthly performance reports

• Quarterly reserve adequacy statements

• Annual governance effectiveness assessment
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10 Implementation Roadmap

10.1 Phase 1: Foundation (Months 1-3)

Deliverables:

• Complete mathematical specification

• API design and documentation

• Credibility Engine MVP

• Basic staking mechanics

Success Criteria:

• Compute for 100 test entities

• Process 1,000 simulated transactions

• Sharia board preliminary approval

10.2 Phase 2: Prototype (Months 4-6)

Deliverables:

• Gemba sandbox integration

• Basic market module

• Compliance proof mechanism

• Pilot partner onboarding

Success Criteria:

• 5 SME pilot participants

• $500k transaction volume

• 99.5% calculation accuracy

10.3 Phase 3: Pilot (Months 7-12)

Deliverables:

• Full tranche issuance capability

• Credit-enhancement products

• Governance framework

• Audit interfaces

Success Criteria:

• 50 active SMEs

• $10M annualized volume

• Institutional investor participation

• Regulatory no-objection letters

10.4 Phase 4: Scale (Months 13-18)

Deliverables:

• Secondary market features

• Advanced products (BES, RAC)

• Multi-jurisdiction compliance

• Partner API program

Success Criteria:

• 500+ active entities

• $100M+ annual volume

• 3+ institutional investors

• Profitability achieved

10.5 Phase 5: Ecosystem (Months 19-24)

Deliverables:

• Third-party developer tools

• Cross-platform compatibility

• Advanced analytics suite

• Governance token (if approved)
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Success Criteria:

• 2,000+ active entities

• $500M+ annual volume

• 10+ institutional partners

• Industry standard recognition
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11 Key Equations Reference

11.1 Core Calculations

C =
∫ T

0

S(t)w(t) dt (1)

∂τB(t, τ) = (K ⋆ B)(t, τ) (2)

dC
dt

= −λ · σ(t) (3)

11.2 Market Mechanics

X =

∫ t1

t0

γ(t) dR(t) (4)

ΠTk
= min

(
max(X − ak−1, 0), ak − ak−1

)
(5)

P = E

[∫ T

0

Γ(t) dR(t)

]
· exp(−θ(σ)) (6)

11.3 Risk Controls

A ≤ κ · E
[∫

γ(t) dR(t)

]
(7)

Cpost ≥ βCmin, β = 0.3 (8)
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Conclusion

The Credibility Mass framework represents a paradigm shift in Islamic finance, transforming ethical
financial behavior from a compliance constraint into a tradable, programmable primitive. By embedding
Sharia principles directly into mathematical constructs and system architecture, the framework enables:

1. Scalable Institutional Participation through tranched revenue-sharing instruments

2. SME Financial Inclusion without interest-based debt

3. Market-Based Discipline where credibility has tangible economic value

4. Ethical Innovation that expands access while maintaining principles

The system’s non-invasive integration with existing financial infrastructure allows rapid deployment,
while its mathematical rigor ensures principled operation at scale. As embedded finance continues to
grow, the Credibility Mass framework offers a blueprint for ethical, inclusive, and commercially viable
financial innovation.
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