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An Integrated Al-Blockchain Governance Framework for
Operational Resilience in Private Banking.

The GAB/BAG conceptual framework as a practice-based research foundation.

Hervé Racordon

Abstract

The Swiss private banking sector is undergoing profound operational transformation driven by
automation, digitalization, and increasing regulatory complexity. Traditional workflows, still heavily
dependent on manual processes, remain exposed to operational risks, delays, and inefficiencies.
Meanwhile, emerging technologies such as artificial intelligence (Al), machine learning (ML), and
blockchain offer opportunities to rethink and reinforce core operational processes.

This conceptual article introduces the GAB/BAG Integrated Framework, a dual-layer framework
combining Generative Al for Banking (GAB) and Blockchain for Assurance & Governance (BAG). The
model supports operational efficiency, traceability, compliance, and decision support while
addressing key limitations of stand-alone Al systems.

This paper establishes the theoretical foundation for future doctoral research aiming to empirically
validate the model through interviews, expert surveys, and operational data analysis.
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1. Introduction

The Swiss private banking sector occupies a unique position in global finance, characterized by
highly personalized client service, strict regulatory requirements, and an exceptional emphasis on
operational accuracy. Despite its prestige, private banking still relies heavily on manual tasks,
repetitive checks, fragmented systems, and legacy infrastructures. These operational constraints
create inefficiencies, increase processing times, and introduce human-related risks, particularly in
areas such as payments, securities processing, documentation, and compliance workflows.

In recent years, financial institutions have begun investing in digital transformation initiatives, yet
progress remains uneven. Many automation projects focus on front-office tools or client-facing
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services, while core back-office processes stay largely unchanged. As a result, banks face growing
pressure to modernize internal operations to remain competitive, reduce costs, and meet evolving
regulatory expectations (e.g., FINMA, EU regulations, cross-border compliance). Operational
resilience has become a strategic priority.

Materiality of Operational Inefficiencies in Swiss Private Banking

Beyond qualitative descriptions, the material relevance of operational inefficiencies in banking is
supported by secondary empirical evidence. Industry reports consistently indicate that manual
processes continue to absorb a substantial share of operational resources. In back-office and middle-
office environments, manual data collection, verification, and reconciliation activities have been
estimated to consume a significant proportion of staff time, in some cases exceeding one quarter of
total operational effort in complex workflows.

Payment and securities processing are particularly exposed to such inefficiencies. Sector studies
highlight that a non-negligible share of transactions require manual intervention due to incomplete
instructions, regulatory constraints, or exception handling, resulting in elevated exception rates and
processing delays. These exceptions generate additional operational costs through rework,
escalation procedures, and extended settlement cycles.

Importantly, the economic impact of operational inefficiencies extends beyond direct labor costs.
Error correction, exception management, and manual controls contribute to hidden operational risk
costs, including increased exposure to processing errors, compliance breaches, and audit complexity.
Taken together, these observations underline the materiality of operational inefficiencies in private
banking and justify the need for integrated frameworks capable of improving efficiency while
preserving governance, traceability, and regulatory alignment.

Simultaneously, two technological innovations—Artificial Intelligence (Al) and Blockchain /
Distributed Ledger Technology (DLT)—have matured enough to offer realistic, high-value use cases
for banking operations. Al provides advanced capabilities such as process automation, document
interpretation, pattern detection, predictive analytics, and generative reasoning. Blockchain brings
immutability, auditability, shared truth, and the ability to execute rule-based validations through
smart contracts.

While each technology has been studied separately, there is a growing need for integrated
conceptual models that combine both to address operational challenges holistically. Existing
literature provides fragmented insights, focusing on isolated use cases like fraud detection,
document extraction, or transaction settlement. However, private banks require frameworks that
orchestrate these tools into coherent, end-to-end operational processes.

This conceptual article introduces the GAB/BAG Integrated Model, an original framework designed

to enhance operational efficiency within Swiss private banks. The GAB component (Generative Al for
Banking) focuses on intelligent automation, knowledge processing, and workflow optimization. The
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BAG component (Blockchain for Assurance & Governance) ensures traceability, rule enforcement,
and secure, verifiable execution of operational tasks.

This article establishes a structured conceptual foundation and provides testable hypotheses to
guide future empirical research, particularly at the doctoral level, toward operationalizing and
validating the model. The model aims to support use cases such as payments validation, securities
transaction settlement, onboarding documentation workflows, intraday operational monitoring, and
incident management.

This introduction underscores the strategic relevance of integrating Al and blockchain for
operational transformation in private banking. The next section provides a review of the literature
on Al, blockchain, and operational optimization, positioning the GAB/BAG model within the current
state of research.

2. Literature Review
2.1. Technological Evolution in Banking Operations

Banking operations have historically depended on manual controls and siloed systems, creating
inefficiencies, operational delays, and supervision challenges. Early automation technologies such as
workflow engines or Robotic Process Automation (RPA) improved the situation but remained
insufficient for complex, exception-driven private banking environments. As transaction volumes,
regulatory demands, and cybersecurity expectations grew, banks began exploring advanced
technological solutions capable of handling unstructured data, predicting risks, and supporting
decision-making at scale (Brynjolfsson & McAfee, 2017).

2.2. Artificial Intelligence in Financial Services

Al adoption has accelerated across the financial sector. Commercial banks leverage Al for fraud
detection, credit scoring, client segmentation, and chatbots (Arner et al., 2020). In private banking,
Al applications have focused primarily on front-office advisory tools, such as portfolio analysis or
automated investment recommendations. However, Al's potential in back-office operations—
document interpretation, anomaly detection, workflow prioritization—remains underexploited.

Al technologies relevant to banking operations include:

¢ Natural Language Processing (NLP) for document extraction.

¢ Machine Learning (ML) for anomaly detection and forecasting.
 Large Language Models (LLMs) for reasoning and summarization.
* OCR tools for structured extraction from scans and PDFs.
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Despite growing interest, Al deployment in operations faces challenges related to accuracy,
explainability, bias, and data constraints. Regulatory bodies increasingly expect financial institutions
to demonstrate transparency, auditability, and governance of Al-driven processes (Zetzsche, 2023).

2.3. Limitations of Al in Operations

Al alone cannot provide secure, compliant operational execution. Documented limitations include:
e lack of transparency (black-box decision processes),

« inconsistent auditability of outputs,

« difficulty verifying results,

* sensitivity to training data quality,

e regulatory risk when outputs cannot be explained.

These constraints highlight the importance of complementary technologies capable of providing
immutable evidence and automated compliance checks.

2.4. Blockchain and Distributed Ledger Technology in Banking

Blockchain and Distributed Ledger Technology (DLT) provide immutability, traceability, and
decentralized validation. Initially associated with cryptocurrencies, blockchain evolved into a secure
infrastructure enabling transparent data exchange and rule-based execution through smart
contracts (Catalini & Gans, 2020). These features align strongly with operational needs in private
banking, where accuracy and auditability are paramount.

2.5. Blockchain for Operational Efficiency

Studies demonstrate blockchain’s potential for optimizing back-office processes in several domains,
including:

1) Securities settlement: DLT can reduce settlement cycles from T+2/T+3 to near real-time,
mitigating counterparty risk and reducing reconciliation workloads (Pinna & Ruttenberg, 2016).

2) Payments and cross-border transfers: Blockchain provides secure, end-to-end transaction
visibility and reduces the need for manual interventions.

3) Compliance and KYC/AML: Shared identity frameworks allow institutions to verify
documents securely while maintaining strict access controls.

4) Audit and operational controls: Smart contracts can enforce compliance steps automatically,
ensuring that operational tasks follow regulatory standards without manual oversight.
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These use cases illustrate blockchain’s capacity to enhance operational consistency and reduce
redundancy while supporting Al-driven decision-making.

2.6. Limitations of Blockchain in Private Banking

Despite its promise, blockchain faces structural limitations in private banking environments:
« confidentiality constraints preventing open data storage,

« integration challenges with legacy core banking systems,

« regulatory uncertainty across jurisdictions,

« scalability constraints and performance issues,

» cultural resistance in traditionally conservative banking environments.

Blockchain alone cannot fully resolve operational inefficiencies; rather, it requires complementary
technologies to deliver intelligent analysis and decision support.

2.7. Need for Integrated Frameworks (Al + Blockchain)

Recent research highlights the complementarity of Al and blockchain: Al excels at prediction and
interpretation, whereas blockchain ensures transparency, immutability, and rule-based execution.
When combined:

¢ Al handles decision-making and process automation,

 blockchain guarantees validation, trust, and execution integrity.

However, the literature lacks unified conceptual frameworks designed specifically for private
banking operations, which involve complex exception management, cross-border regulatory
constraints, and high confidentiality standards.

This gap justifies the development of the GAB/BAG Integrated Model, presented in the next section.

3. Methodology (Conceptual Research Approach)

This article adopts a conceptual research methodology, appropriate when the objective is to propose
a theoretical model rather than empirically test hypotheses. Conceptual studies are widely used in
management, digital transformation, and information systems research to establish theoretical
foundations for future empirical work.
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The goal of this research design is to synthesize existing knowledge on artificial intelligence,
distributed ledger technology, and operational efficiency, and to integrate these insights into a
unified framework: the GAB/BAG Integrated Model.

3.1. Nature of the Research

This study is conceptual, exploratory, and integrative in nature:

 Exploratory: It examines how Al and blockchain can be combined to improve private banking
operations.

» Conceptual: It proposes a theoretical structure rather than collecting new data.

« [ntegrative: It merges findings from Al research, digital transformation, blockchain governance,
financial operations, and Swiss private banking practice.

No empirical data is collected, and no hypotheses are tested at this stage. Instead, hypotheses are
formulated to guide future doctoral research.

3.2. Sources of Evidence

The conceptual model is grounded in:

e peer-reviewed academic research on Al, blockchain, and banking operations,

e industry reports from regulatory bodies (e.g., FINMA, BIS) and consulting firms,

e prior conceptual frameworks in operational management and financial governance,
 observed practices within private banking operations,

« known limitations of current operational workflows in Swiss financial institutions.

3.3. Model Development Process

The development of the GAB/BAG Integrated Model follows four methodological stages:

Step 1 — Identification of operational inefficiencies

Systematic analysis of literature and industry reports reveals persistent issues: manual processing,
duplicate checks, siloed systems, exception bottlenecks, and regulatory pressure.

Step 2 — Mapping technological capabilities

Al capabilities (interpretation, prediction, workflow automation) and blockchain capabilities

(immutability, traceability, rule enforcement) are mapped against operational needs.

Step 3 — Conceptual integration
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The model integrates Al-based intelligence (GAB) with blockchain-based governance (BAG) to form
a unified operational framework.

Step 4 — Proposition of hypotheses
The model provides the basis for future empirical research aimed at validating improvements in
efficiency, error reduction, compliance adherence, and processing speed.

3.4. Delimitations

This article intentionally excludes:
* empirical data collection,

e interviews or surveys,

» statistical analysis,

e implementation testing.

These activities belong to the future doctoral research stage. The present work focuses on building
the theoretical foundation for the GAB/BAG Integrated Model.

4. The GAB/BAG Integrated Model

The GAB/BAG Integrated Model is a conceptual framework designed to optimize operational
processes in Swiss private banking by combining two complementary technological layers: a
Generative Al intelligence layer (GAB) and a blockchain-based governance layer (BAG). The essence
of the model lies in the interaction between Al-driven reasoning and blockchain-driven trust.

4.1. Core Principles of the Integrated Model

The model is built upon four principles that reflect the operational realities of Swiss private banking:

1) Intelligence-driven processing: Al supports the interpretation of documents, anomaly
detection, and workflow recommendation.

2) Trust-by-design execution: Blockchain ensures that every validated operational step is
anchored immutably.

3) Human-machine collaboration: GAB automates analytical and repetitive tasks; humans focus
on complex judgement cases.

4) Compliance-aligned workflows: Smart contracts in BAG enforce regulatory requirements
(FINMA, cross-border rules).
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The analysis of operational processes within the Swiss banking industry shows that critical
functions must be systematically identified, fully documented, and continuously monitored across
the entire end-to-end value chain, in accordance with the requirements set out in FINMA Circular
2023/1 on operational risks and resilience.

4.2. High-Level Architecture

The GAB/BAG Model consists of three layers:

Layer 1 — GAB Intelligence Layer (Al Layer)
Handles document understanding, exception classification, predictive alerts, workflow generation,
and anomaly detection.

Layer 2 — BAG Governance Layer (Blockchain Layer)

Ensures immutable records, smart-contract-based validations, rule enforcement, and secure
multi-party visibility.

Layer 3 — Operational Integration Layer (Process Layer)
Connects the model to existing banking systems such as core banking, payments, securities, client
documentation, and compliance platforms.

Operation
|nput GAB BAG Inte 2
! gration Outputs
(Al) (Blockchain) Layer

Figure 1. GAB/BAG Integrated Architecture

4.3. Alignment with Swiss Private Banking Needs

The model is specifically aligned with the operational characteristics of Swiss private banking:
* high manual verification workloads,

e numerous exceptions due to client-specific mandates,

« strict confidentiality and sensitive data requirements,
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» small to medium operational teams handling complex processes,
e cross-border regulatory constraints, « low tolerance for operational errors.

By combining Al intelligence with blockchain governance, the model increases efficiency without
compromising regulatory compliance.

4.4. Positioning Within Existing Literature

Existing research studies Al or blockchain in isolation, but there is a lack of integrated frameworks
suitable for private banking operations. The GAB/BAG Model fills this gap by offering a unified
architecture, governance mechanism, and intelligence-driven workflow design that addresses
sector-specific challenges.

While existing studies predominantly examine artificial intelligence and blockchain technologies in
isolation, there remains a lack of integrated conceptual frameworks specifically designed for private
banking operations. To clarify the positioning of the GAB/BAG Integrated Model within the current
body of literature, Table X provides a comparative conceptual overview highlighting key analytical

dimensions and distinguishing characteristics.

Analytical Dimension

Predominant AI- or Blockchain-
Based Approaches in Banking

GAB/BAG Integrated Model

Functional coupling

Artificial intelligence and blockchain
technologies are generally addressed
as distinct analytical or technical
layers, with limited functional
interdependence

The model conceptualizes a
structurally integrated
coupling between generative
intelligence, traceability
mechanisms, and governance
functions

Scope of the
framework

Existing approaches tend to focus on
discrete tools or modular solutions
targeting specific operational or
compliance-related functions

The GAB/BAG model is
articulated as a unified
conceptual framework
encompassing end-to-end
banking operations

Level of operational
granularity

Analysis is predominantly conducted
at an aggregated or macro-operational
level (e.g., risk exposure, compliance
reporting)

The framework emphasizes a
finer, micro-operational level
of analysis, centered on events,
decisions, and control points

Temporal orientation

Most solutions are oriented toward ex-
post analysis, audit, or reconciliation
processes

The model adopts an ex-ante
and continuous perspective,
supporting anticipatory
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oversight and ongoing
operational monitoring

. Governance and auditability
Governance mechanisms are .
Governance and are embedded as core design

- frequently introduced as external o
auditability principles of the conceptual
controls or downstream layers .
architecture

Frameworks are typically designed for | The model is explicitly aligned

. . generalized banking contexts, with a with the operational and
Contextual orientation : . I
predominant focus on retail or regulatory specificities of
corporate banking private banking

The model seeks to align

Primary emphasis is placed on operational execution,
Underlying objective efficiency gains or regulatory governance requirements, and
compliance assurance objectives within a

coherent framework

Table 1. Conceptual Positioning of the GAB/BAG Integrated Model

5. The GAB Component (Generative Al for Banking)

The GAB component represents the intelligence layer of the GAB/BAG Integrated Model. Its purpose
is to enhance operational efficiency by automating interpretation, prediction, classification, and
workflow generation. GAB does not execute or validate transactions: it analyzes, recommends, and
prepares actions, while BAG governs and authorizes them.

5.1. Functions of GAB in Private Banking Operations

GAB provides five major operational functions designed to address known inefficiencies in private
banking back-office workflows.

Function 1 — Document Understanding & Instruction Processing

Private banking operations rely heavily on unstructured documents, including payment instructions,
custody transfers, corporate action notifications, onboarding files, and tax documents. GAB
automatically reads documents using OCR and NLP, extracts key fields, classifies instruction types,
interprets free-text content, and detects inconsistencies.

Function 2 — Exception Management & Case Classification
GAB identifies exception categories, predicts root causes, recommends resolution steps, and

prioritizes tasks based on client impact and risk level.

Function 3 — Predictive Operational Intelligence
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Using historical operational patterns, GAB forecasts delays, identifies transactions likely to fail, and
detects risk-related anomalies.

Function 4 — Generative Workflow Automation
GAB generates summaries, operational reports, compliance notes, and structured workflows,
reducing manual documentation time.

Function 5 — Intelligent Operational Support

GAB acts as an Al analyst assistant, answering procedural questions, suggesting context-aware next
steps based on internal policies, and guiding real-time guidance to junior staff. This elevates the role
of human operators from routine execution to oversight and exception management.

5.2. Limitations of the GAB Component

Despite its capabilities, GAB cannot ensure compliance, immutable audit trails, or execution
integrity. Al outputs may contain errors, lack explainability, and require governance. These
limitations justify the need for a complementary blockchain validation layer.

5.3. Role of GAB in the Integrated Model

In the GAB/BAG architecture, GAB is the analytical brain but not the execution authority:
* GAB interprets, predicts, and recommends.

o It does not validate or authorize transactions.

* BAG verifies and anchors all operational steps.

This separation of intelligence and governance aligns with operational risk frameworks used by
Swiss private banks.

6. The BAG Component (Blockchain for Assurance & Governance)

While the GAB component acts as the intelligence layer of the model, the BAG component provides
the trust, validation, and governance layer required for secure and compliant execution of
operational processes in private banking. BAG operates on a permissioned blockchain, ensuring that
only authorized internal parties can view or participate in the ledger. Its objective is not to replace
existing systems, but to serve as an immutable audit and control layer.

6.1. Core Functions of the BAG Component

Function 1 — Immutable Transaction and Workflow Logging
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BAG records essential operational steps—approvals, validations, and final instructions—onto a
permissioned ledger. Each entry is timestamped, cryptographically secured, and permanently
stored, reducing audit complexity.

Function 2 — Smart-Contract Compliance Enforcement
Smart contracts automatically enforce operational and regulatory rules such as eligibility checks,
investment restrictions, mandatory documentation, and maker-checker processes.

Function 3 — Secure Multi-Party Visibility
BAG provides a single, immutable source of truth accessible to operational teams, compliance, and
supervisory controls, reducing reconciliation efforts.

Function 4 — Automatic Escalation and Dual Control
Smart contracts can block transactions, trigger escalation, or require additional approvals for
high-risk cases.

Function 5 — Confidential and Permissioned Data Sharing

Granular access controls ensure confidentiality in line with Swiss banking secrecy and the nLPD
framework.

6.2. Alignment of BAG with Swiss Regulatory Requirements

Swiss private banking is governed by strict regulatory frameworks, including FINMA guidelines, the
Swiss Data Protection Act (nLPD), international reporting standards, and internal audit
requirements. BAG supports regulation by offering:

¢ tamper-proof audit trails,

* automated compliance workflows, ¢ consistent documentation,

« provable accountability.

6.3. BAG Limitations

Despite its benefits, BAG faces limitations such as integration challenges with legacy systems,
potential latency in high-volume environments, cultural resistance, and the need for robust
governance of smart-contract updates.

6.4. Role of BAG in the Integrated System

In the GAB/BAG architecture:
* GAB interprets, predicts, and recommends.
* BAG validates, governs, and records.

This division ensures transparency, regulatory alignment, and secure operational execution.
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7. Integrated GAB/BAG Operational Workflow

The strength of the GAB/BAG Integrated Model lies in the interaction between intelligence (GAB)
and governance (BAG). This section outlines how the two components collaborate throughout a
typical operational workflow in Swiss private banking.

7.1. Stage 1 — Input and Document Ingestion (GAB)

Operational processes begin when the bank receives client instructions, regulatory documents,
corporate action notifications, or internal requests. GAB processes these inputs through OCR, NLP,
and classification models to produce structured, standardized data.

7.2. Stage 2 — Interpretation, Prediction, and Recommendation (GAB)

GAB extracts key data fields, checks consistency, identifies missing information, predicts potential
issues, and proposes workflows. It may generate draft compliance notes and internal summaries.
Outputs are recommendations—not validated instructions.

7.3. Stage 3 — Validation and Verification (BAG)

BAG validates GAB recommendations through smart-contract rules, ensuring regulatory compliance,
account restrictions, document completeness, and maker-checker requirements. BAG issues a
decision: approved, rejected, or requires escalation.

7.4. Stage 4 — Immutable Logging (BAG)

Every validated action—metadata, GAB interpretation summaries, compliance checks, approvals—
is anchored on the permissioned ledger, ensuring a tamper-proof audit trail aligned with FINMA
expectations.

7.5. Stage 5 — Execution and Workflow Integration

Validated instructions are routed to payments engines, securities systems, core banking platforms,
compliance tools, and document management systems. Execution follows the BAG-approved path.
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7.6. Stage 6 — Monitoring, Exception Handling, and Feedback Loop (GAB + BAG)

In case of exceptions, GAB analyzes root causes and proposes corrective actions. BAG ensures
compliance and permanent logging of exception-handling steps. This feedback loop improves
workflows, strengthens anomaly detection, and enhances the quality of future predictions.

7.7. Summary of Interaction

Layer Roles:

* GAB (Al): Interpret — Predict - Recommend
¢ BAG (Blockchain): Validate — Govern — Record
* Process Layer: Execute — Integrate — Trigger feedback

8. Use Cases of the GAB/BAG Integrated Model in Private Banking

The GAB/BAG Model is designed to address the most operationally complex and resource-intensive
processes in Swiss private banking. The following use cases demonstrate how the model enhances
efficiency, reduces operational risk, and strengthens compliance across the organization.

8.1. Use Case 1 — Payment Instructions & Cross-Border Checks

Payments in private banking involve high-value transfers, sensitive instructions, and cross-border
restrictions. Manual interpretation and compliance checks create delays and increase risk.

GAB Role:

e reads and extracts data from client instructions,

« identifies missing fields or inconsistencies, » predicts potential compliance issues,
e drafts clarifications or corrections.

BAG Role:

« validates cross-border rules through smart contracts, ¢ enforces client restrictions and 4-eyes
principles,

 anchors the validation process immutably.

Outcome: Faster, more accurate, and compliant payment execution.
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8.2. Use Case 2 — Securities Transactions & Settlement Instructions

Securities operations often face settlement mismatches and unclear client instructions.

GAB Role:

e interprets settlement instructions and trade confirmations, ¢ identifies
inconsistencies with market data,

« predicts settlement failures.

BAG Role:
 enforces investment restrictions, ¢ validates documentation requirements,
¢ logs checks and approvals on-chain.

Outcome: Improved STP rates and reduced settlement errors.

8.3. Use Case 3 — Client Onboarding & Periodic Review (KYC/AML)

Onboarding processes rely heavily on document review, risk classification, and compliance
validation.

GAB Role:

e extracts data from onboarding and tax documents, e detects contradictions
or missing information,

» generates preliminary KYC summaries.

BAG Role:
« validates mandatory documents via smart contracts,
¢ maintains immutable audit trails,  triggers escalation for high-risk cases.

Outcome: Faster onboarding and stronger AML/KYC governance.

8.4. Use Case 4 — Corporate Actions Processing

Corporate actions require accurate interpretation of market notifications and timely communication
to clients.

GAB Role:
« analyzes corporate action notifications,
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« extracts key terms (record date, payment date, options), « identifies client eligibility and portfolio
impact,
e drafts client communication summaries.

BAG Role:

« validates mandatory election procedures,

« ensures compliance with regulatory timelines,
« stores decisions immutably,

« enforces approval steps for voluntary actions.

Outcome: higher accuracy and fewer operational errors.

8.5. Use Case 5 — Operational Risk Monitoring & Incident Management

Operational risk events require accurate reporting, remediation, and auditability.

GAB Role:

e detects anomalies in real time,

« predicts incidents likely to escalate, ¢ generates draft incident reports,
 proposes remediation actions.

BAG Role:

¢ anchors incident logs on-chain,

« ensures traceability of corrective actions,

« validates adherence to incident-management policies,
e supports internal audit with tamper-proof evidence.

Outcome: a more proactive operational risk framework.

8.6. Summary

These use cases demonstrate that the GAB/BAG Model directly addresses concrete challenges in
private banking operations, including manual workload, decision-chain complexity, compliance
pressure, and audit requirements. The next section explores the broader implications of adopting
the integrated model.
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9. Implications and Strategic Benefits of the GAB/BAG Model
9.1. Operational Benefits

1) Significant Reduction of Manual Workload
GAB automates interpretation, routing, and documentation, reducing repetitive manual tasks.

2) Improved Straight-Through Processing (STP)

BAG ensures that only compliant and complete instructions proceed to execution, reducing errors. 3)
Faster Processing Times

GAB accelerates interpretation; BAG accelerates validation.

4) Enhanced Exception Management
Al-driven predictions help resolve issues before they escalate.

9.2. Risk & Compliance Benefits

1) Strengthened Operational Risk Management
Real-time detection, immutable logs, and improved transparency.
2) Full Traceability & Auditability BAG offers tamper-proof audit trails.

3) Automatic Compliance Enforcement
Smart contracts ensure procedural and regulatory compliance.

4) Improved Audit Evidence
Blockchain records provide consistent documentation.

9.3. Strategic Benefits

1) Enhanced Operational Resilience
The model reduces dependency on manual processes.

2) Higher Client Trust
More reliable execution and fewer errors.

3) Alignment with Digital Transformation
GAB/BAG improves operations without replacing core systems.

4) Competitive Advantage
Banks gain a technological edge in a competitive market.
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9.4. Organizational Implications

1) Workforce Transformation
Roles shift from manual tasks to oversight and exception management.

2) Governance Model Redesign
Integration of smart-contract governance and Al monitoring.

3) Technology Integration Investments
Coordination required across IT, compliance, and operations.

9.5. Limitations of the Integrated Model

The model still faces limitations including data quality dependencies, integration complexity,
change-management resistance, and the need for regulatory oversight.
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11. Conclusion

This conceptual article introduced the GAB/BAG Integrated Model, a dual-layer framework designed
to enhance operational efficiency, governance, and compliance in Swiss private banking. By
combining Generative Al (GAB) with Blockchain for Assurance & Governance (BAG), the model
addresses long-standing operational challenges related to manual processes, fragmented systems,
audit complexity, and strict regulatory requirements.

The article contributes to the literature by synthesizing research on Al and blockchain, identifying
their complementary strengths, and proposing a structured model tailored to private banking
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realities. As a conceptual paper, this work provides the theoretical foundation for future empirical
research, particularly as part of a doctoral dissertation.

12. Directions for Future Research

The GAB/BAG Model requires empirical validation to assess its practical feasibility and operational
impact. Future research should focus on:

1) Qualitative validation

« Interviews with operations managers and compliance experts.
¢ Workshops with private banks.

« Case studies of emerging Al/DLT initiatives.

2) Quantitative validation
« Analysis of operational KPIs before/after implementation.
* Measurements of efficiency gains and error reduction.

3) Technical feasibility assessments
¢ Integration challenges with legacy banking systems.
* Performance of permissioned blockchain frameworks.

4) Regulatory analysis
e Evaluation of FINMA alignment.
» Data privacy implications under nLPD and GDPR.

Note on Intellectual Priority and Ongoing Doctoral Research

The GAB/BAG model and the research hypotheses presented in this working paper form part of a
doctoral research project currently being developed by the author. These elements represent
original conceptual contributions and constitute the theoretical foundation of the author’s
forthcoming empirical research design.

This working paper is shared for scholarly dialogue and early academic feedback; however, the
conceptual model, its structure, and the associated research hypotheses remain the intellectual
property of the author and should be appropriately cited in any subsequent academic or doctoral
research.

This clarification serves to protect the author’s scientific priority while supporting open academic
exchange.
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13. Proposed Hypotheses for Doctoral Research

The hypotheses presented below constitute the conceptual foundation of a doctoral research project
currently being designed by the author. They are intentionally formulated at a high level within this
working paper. The detailed operationalization, empirical methods, indicators, sampling strategy,
and analytical framework will be developed exclusively as part of the author’s forthcoming doctoral
study:.

H1 - Operational Efficiency

The implementation of the GAB/BAG Integrated Model is expected to contribute to shorter
operational processing times within private banking environments.

H2 - Reduction of Operational Risk

The integrated model is expected to lead to a measurable decrease in the frequency of operational
errors, particularly within sensitive workflows such as payments and securities processing.

H3 - Regulatory Compliance

Smart-contract-based governance within the BAG layer is anticipated to enhance adherence to
regulatory requirements, including FINMA and cross-border constraints.

H4 - Straight-Through Processing (STP) Improvement

The intelligence provided by the GAB layer is expected to increase automation and straight-through
execution rates in selected banking workflows.

H5 - Workforce Productivity

The adoption of the model is expected to enable operational teams to reallocate time from manual
tasks to higher-value activities, resulting in productivity gains.

H6 - Auditability and Traceability

The blockchain-based logging component of the BAG layer is expected to improve the reliability,
consistency, and completeness of audit evidence.

These hypotheses are intentionally kept general at this stage. A more detailed and operationalized
version—covering methodological design, key performance indicators, data collection protocols,
and analytical techniques—will be developed solely within the author’s doctoral research and is not
disclosed within this public working paper.
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