
AI Agent-Driven Insurance Platform 

A Multi-Agent Architecture for Intelligent, Deterministic, and Auditable Insurance Processing 

 

Vidya More 

Independent Researcher  

USA 

e-mail: vidyamore@yahoo.com 

James Zhang 

Independent Researcher 

USA 

email: james_s_zhang@yahoo.com 

 

 
Abstract—The insurance industry faces mounting pressure to 

reduce claims leakage, accelerate cycle times, enhance 

underwriting and customer experience, and maintain 

regulatory compliance, all while operating on legacy platforms 

that were not designed for modern automation capabilities. 

This paper presents a comprehensive architectural framework 

for an Artificial Intelligence (AI) Agent-Driven Insurance 

Platform that addresses these challenges through a novel 

approach: replacing monolithic, hard-coded workflow engines 

with a collaborative ecosystem of specialized AI agents 

governed by an intelligent orchestrator. The proposed 

architecture introduces three transformative capabilities: (1) 

business-owned policy management through natural language, 

allowing business analysts to express rule changes in plain 

English that are automatically transformed into typed, 

versioned Domain-Specific Language (DSL) with 

comprehensive testing, conflict detection, and governed 

deployment; (2) agentic orchestration where specialized agents 

each responsible for discrete functions such as intake, 

document understanding, classification, coverage verification, 

fraud detection, adjudication, payment processing, and 

communications collaborate under unified governance rather 

than competing within rigid workflow queues; and (3) 

explainable and auditable outcomes through deterministic 

execution, where every decision carries explicit rationale, 

policy citations, version identifiers, and immutable audit trails. 

The architecture enables insurers to materially reduce cost-

per-claim and cycle time while improving compliance, 

explainability, and customer outcomes, positioning them for 

competitive advantage in an increasingly digital marketplace. 

Keywords—AI agents; insurance automation; multi-agent 

systems; claims processing; explainable AI 

I. INTRODUCTION  

The AI Agent-Driven Insurance Platform addresses 
these challenges by replacing brittle, hard-coded workflows 
with a collaborative set of specialized AI agents guided by 
an Orchestrator. Each agent focuses on a specific 
responsibility, intake, document understanding, 
classification, coverage, fraud detection, adjudication, 
payments, and communications, enabling the overall system 
to behave like a coordinated team rather than a monolith. 

In this white paper, we primarily focus on the Claim 
system as an example for this new AI Agent-Driven 
Insurance Platform. 

A. Fundamental Transformations 

From code-bound rules to business-owned policy. 
Business Analysts express changes in plain English, which 
are transformed into a typed, versioned DSL with unit tests, 
conflict checks, and approvals. Production evaluates these 
compiled policies deterministically, ensuring repeatable 
outcomes and auditability. 

From linear queues to agentic orchestration. The 
Orchestrator delegates work to domain-specific agents, 
selects appropriate tools (OCR, rules runtime, pricing APIs, 
vector search), and enforces guardrails including confidence 
thresholds, human-in-the-loop tiers, and compliance checks. 

From opaque decisions to explainable outcomes. 
Every decision carry rationale, citations, policy IDs and 
versions, and a durable audit trail, enabling rapid review, 
coaching, and regulatory response. 

B. End-to-End Value Chain Coverage 

Intake and Document Understanding: Multi-channel 
First Notice of Loss (FNOL) with automated extraction 
from invoices, forms, photos, and reports with quality and 
confidence scoring. 

Classification and Triage: Claim type and severity 
determination with routing informed by historical patterns 
and predictive analytics. 

Coverage and Benefits: Deterministic verification of 
eligibility, limits, deductibles, and endorsements/exclusions 
with explicit citations to policy text. 

Fraud and Risk Assessment: Rules combined with 
machine learning signals including recency analysis, entity 
link analysis, and external data such as police reports and 
motor vehicle records. 

Adjudication: Tool first decisioning leveraging fee 
schedules, contracted pricing, and policy constraints, with 
agents producing decisions, rationale, and confidence 
scores. 

Payments and Recoveries: Net payment calculation 
incorporating reserves and deductibles, accounts payable 
and general ledger posting, and subrogation setup. 

Communications: Clear explanations of benefits, 
notices, and status updates rendered from templates, 
localized, and archived. 
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C. Safety and Reliability Guarantees 

Deterministic core: Pricing and coverage decisions are 
executed by a Rules Runtime compiling approved policies; 
large language models orchestrate and draft explanations but 
do not generate financial outcomes. 

Governed change: All policy edits are versioned, test-
covered, and deployed via continuous integration and 
deployment pipelines with canary rollout and instant 
rollback capabilities. 

Assured oversight: Confidence thresholds route 
exceptions to human-in-the-loop queues. Every interaction 
prompts, tool calls, and outputs is immutably logged. 

D. Business Impact 

Speed to change: New coverage interpretations, reserve 
limits, and fraud thresholds move from ideation to 
production in hours without developer cycles. 

Operational efficiency: Straight-through processing 
rises for low-complexity claims while adjusters focus on 
high-severity and nuanced cases. 

Leakage and risk reduction: Early detection of 
duplicates and anomalies reduces overpayment; transparent 
reasoning lowers denial overturns. 

Enhanced experience: Claimants receive timely, plain-
language updates with consistent determinations across 
channels and adjusters. 

E. Technology Outlook 

The platform integrates with existing policy administration, 
accounts payable and general ledger, repair and provider 
networks, and data sources through an API gateway and 
event bus. It adopts cloud-native components for scale and 
resilience, and a vector search layer for grounded citations. 
The modular agent pattern allows incremental adoption—
starting with FNOL and document AI, then expanding to 
coverage, adjudication, and payments as key performance 
indicators meet thresholds. Over time, the agentic layer 
becomes the effective claims core, with legacy systems 
acting as tools and data providers. 

This same architectural blueprint is equally applicable to 
Policy Administration and Billing workflows, where it can 
automate underwriting support, policy issuance, premium 
calculation, invoice reconciliation, and payment 
execution—seamlessly connecting with existing PAS, 
billing engines, and payment gateways. By applying agent-
based orchestration to these domains, insurers gain 
consistent, auditable automation across the insurance value 
chain—reducing manual intervention, minimizing errors, 
and accelerating end-to-end policy lifecycle and financial 
operations. 

This architecture unifies automation, safety, and 
business agility. By aligning natural-language intent (what 
the business wants) with deterministic execution (what 
production does), insurers can materially reduce cost-per-
claim and cycle time while improving compliance, 
explainability, and customer outcomes—across claims, 
underwriting, policy service, and finance. 

II. CURRENT MAINSTREAM CLAIMS SYSTEMS 

Mainstream claims administration platforms used across 
property and casualty (P&C), health, life, and specialty 
insurance are typically built on rules-driven workflow 
engines, deterministic processing logic, and enterprise 
integrations with policy, billing, document management, 
and financial systems. These platforms were designed to 
enforce consistency, regulatory compliance, and operational 
efficiency, but most trace their lineage to legacy 
architectures that emphasize sequential, queue-based 
processing over dynamic automation or adaptive decision. 

 

Fig. 1. Traditional Claims System Architecture Overview. 

At their core, these systems rely on the following 
foundational pillars: 

A. Workflow Queues and Case Management 

Most traditional claims systems organize work using linear 
workflow queues that route tasks to adjusters or examiners 
based on claim type, geography, severity, or workload. 
These queues enforce a structured flow—FNOL, 
investigation, coverage determination, adjudication, 
payment authorization—but are often static and inflexible, 
making it difficult to reconfigure processes or support real-
time, context-aware routing. 

Characteristics of workflow-centric systems: Human-
assigned tasks following rigid workflows; limited dynamic 
rerouting based on confidence, risk, or completeness; heavy 
reliance on manual triage and adjuster intervention; limited 
ability to leverage historical context or emerging patterns. 

This creates bottlenecks for even simple claims, which 
today could be automated with AI-led processing. 

B. Rules Engines for Business Logic and Adjudication 

Traditional platforms embed business logic inside fixed, 
code-based rules engines. These engines power coverage 
verification, benefit calculations, reserve setting, medical 
coding, repair pricing, and eligibility checks. While 
deterministic and audit-friendly, they present significant 
limitations: hard to modify—rule updates often require IT 
intervention, regression testing, and deployment cycles; 
siloed from context—rules operate only on structured data 
provided by the claim system, without the ability to ingest 
or reason over unstructured documents, narrative text, or 
external signals; static—difficult to adapt to evolving fraud 
patterns, new products, or jurisdictional changes. 

46Copyright (c) IARIA, 2026.     ISBN:  978-1-68558-400-9

Courtesy of IARIA Board and IARIA Press. Original source: ThinkMind Digital Library https://www.thinkmind.org

DIGITAL 2026 : Advances on Societal Digital Transformation - 2026



This rigidity slows business teams and increases time-to-
market for new policies or operational improvements. 

C. Enterprise System Integration 

Policy Administration Systems (PAS): Provide essential 
data such as coverage limits, deductibles and coinsurance, 
effective dates and endorsements, and named insured and 
additional party information. However, PAS integrations are 
frequently batch or cache-based, leading to latency and 
mismatch with real-time decisioning needs. 

Financial Systems (General Ledger): Used for 
payment authorization, reserve management, reinsurance 
recoveries, and subrogation and salvage accounting. These 
integrations typically rely on SOAP/REST APIs or file 
exchanges, which often create manual reconciliation 
overhead. 

Document Management Systems (DMS): Support 
storing PDFs, forms, photos, police reports, and medical 
records with indexing via metadata and version control. Yet 
traditional DMS platforms cannot understand the content of 
documents, requiring adjusters to manually read and 
interpret them. 

D.  Core Functional Modules 

Although implementations vary by line of business and 
vendor, mainstream systems usually include these functional 
components: 

Claim Intake and Registration: Multi-channel FNOL 
ingestion (phone, email, portal), manual validation of 
required information, initial claim creation and assignment. 

Eligibility and Coverage Verification: Lookup of 
policy terms, limits, and endorsements; date-based 
eligibility checks; exclusion detection using static rules. 

Adjudication via Business Rules: Fee schedule 
calculations, coding validations (CPT, ICD, repair codes), 
duplicate claim checks, benefit calculations or repair 
estimates. 

Adjuster Workbenches: Case notes, task lists, and 
work queues; manual investigation workflows; diary tasks 
and follow-up reminders. 

Payments, Recoveries, and Financials: Reserve 
creation and adjustments, payment approval workflows, 
subrogation and salvage processing, ledger updates and 
reconciliation. 

Communications: Letters, explanations of benefits, 
emails, and notices using templates—often manually 
triggered with limited personalization. 

Fraud and Compliance: Basic rule-based red flags, 
checks against watchlists or known fraud indicators, 
regulatory validation and documentation. 

Reporting and Analytics: Operational dashboards, 
compliance reporting, and basic historical insights. 

E.  Limitations of Mainstream Architecture 

While mainstream platforms have been foundational for 
decades, they are not optimized for the dynamic, high-
velocity environment insurers face today: manual-heavy 
processes persist even for simple claims (glass, towing, 
small losses); limited automation due to dependence on 

structured data and static rules; slow to change—business 
rule updates require developer involvement, long QA 
cycles, and deployment windows; lack of semantic 
understanding—systems cannot reason over documents, 
images, or contextual information; siloed decision logic 
across multiple systems without a unified reasoning engine; 
inconsistent customer experience because outcomes vary by 
adjuster expertise. 

These limitations underscore the need for a new, 
flexible, intelligent claims architecture—one built on 
collaborative AI agents capable of understanding context, 
automating routine work, and ensuring decisions remain 
safe, deterministic, and governed. 

III. PAIN POINTS IN EXISTING SYSTEMS 

Despite decades of incremental improvements, most 
mainstream claims administration systems still reflect the 
architectural constraints of the eras in which they were 
built—rigid workflows, static rules engines, and siloed 
integrations. As a result, carriers face persistent operational 
inefficiencies, limited adaptability, and rising cost pressures. 

A.  Hard-Coded Rules and Developer Dependency 

In traditional claims platforms, critical decision logic, such 
as coverage conditions, reserves, benefit calculations, fraud 
flags, communication templates, is embedded directly in 
hard-coded rules managed by IT teams. Even seemingly 
simple changes, such as adjusting a deductible threshold or 
updating a reserve formula, would cause requirements 
translation from business to IT, coding and/or rules-
authoring cycles, regression testing across interconnected 
rulesets, and deployment through formal release cycles. 

These steps create weeks-to-months delays for even 
minor business updates. As a result, business agility suffers 
as product teams cannot quickly respond to regulatory 
changes, competitive pressure, or emergent risk patterns. 
Operational rigidity increases as adjusters must compensate 
manually for outdated system logic, introducing inconsistent 
decisions and leakage. Innovation slows because new 
ideas—such as micro-rules for fraud detection or contextual 
routing—cannot be tested rapidly. 

B. Siloed Workflows and Brittle Integrations 

Most legacy claim systems rely on point-to-point 
integrations and linear workflow queues, which were 
adequate when claims were handled sequentially by 
adjusters. Today, these architectures struggle under the 
complexity and speed required for real-time automation. 

Common issues include fragmented data flows between 
claim admin, policy admin, billing, and DMS systems; 
duplicated logic across lines of business leading to 
unnecessary repetitive efforts; manual handoffs between 
departments due to limited cross-system context; and high 
maintenance overhead for each new integration. 

When workflows are siloed, the system cannot 
dynamically adapt to risk indicators, claim complexity, or 
missing information because every task is pre-determined 
by rigid workflow maps rather than context-aware 
orchestration. 
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C. Extensive Manual Handling and Low Straight-Through 

Processing 

Mainstream systems depend heavily on adjuster 
intervention, even for low-complexity claims such as auto-
glass repairs, towing reimbursements, simple property 
damage, and outpatient medical claims. This occurs because 
information extracted from documents must be read 
manually, coverage rules require manual interpretation, 
suspicious patterns lack automated scoring, and workflows 
cannot progress without human validation of each step. 

Low straight-through processing causes high cost per 
claim, longer cycle times and poor customer satisfaction, 
increased rework and leakage due to inconsistent decisions, 
and adjuster burnout with higher turnover. Carriers are left 
with high overhead for work that, in today's AI-capable 
environment, could be fully automated. 

D. Limited Explainability and Auditability 

Traditional systems provide deterministic outputs but often 
lack transparent reasoning. Adjusters and auditors see what 
decision was made, but not clearly why. Challenges include 
no granular visibility into which rule fired, in what order, or 
based on what evidence; no direct citations of support 
documents, contract language, or historical cases; difficulty 
reconstructing decision pathways during disputes or 
regulatory audits; and inconsistent rationales across 
adjusters and channels. 

This limited explainability reduces trust in system 
outputs, increases overturn rates on appeals, and introduces 
regulatory risk—particularly in jurisdictions demanding 
transparent, consumer-friendly decisioning. 

E. Inflexibility in Piloting New Approaches 

Fraud patterns, regulatory expectations, customer 
communications standards, and market variables change 
frequently. Traditional claim systems struggle to adapt 
because integrating new fraud indicators requires model 
deployment plus rules updates, modifying pricing or 
coverage logic requires expensive IT cycles, A/B testing is 
nearly impossible in rigid workflow structures, and legacy 
data architectures cannot easily incorporate new signals 
such as telematics, unstructured text, or automated image-
based damage analysis. 

This leads to slow reaction to fraud trends, increasing 
leakage, stale pricing or reserve logic worsening loss ratio, 
inconsistent claimant experience especially across digital 
and human channels, and missed opportunities to test and 
optimize operational strategies quickly. 

These pain points: rigid rules, siloed workflows, manual 
reliance, poor explainability, and limited agility, form the 
core motivation for moving to an AI agent-driven claims 
platform where business owns logic rather than IT; agents 
collaborate dynamically rather than follow static workflows; 
decisions are transparent, explainable, and grounded in 
policy language, automation covers the majority of low-
complexity claims, and new fraud patterns, routing rules, 
and communication patterns can be piloted instantly. 

IV. AI AGENT-DRIVEN FUTURE STATE 

ARCHITECTURE 

The AI Agent-Driven future state represents a fundamental 
shift from traditional rules-bound, workflow-centric 
insurance platforms toward a dynamic, context-aware, and 
continuously improving intelligence layer. Rather than a 
monolithic system encoded with thousands of brittle rules, 
the next-generation platform is composed of specialized, 
collaborative AI agents, each responsible for a narrow 
domain of expertise, working together under the guidance of 
an Orchestrator Agent that governs task delegation, tool 
usage, and confidence thresholds. 

This new architecture enables insurers to automate the 
majority of low-complexity insurance tasks, scale human 
expertise through intelligent assistance, and continuously 
keep business logic aligned with regulatory requirements 
and strategic objectives. 

The following diagram illustrates an enterprise-grade, 
multi-layered architecture centered around an AI agent 
orchestrator. Designed to be scalable, secure, and human-
aligned, it enables flexible instruction ingestion, intelligent 
orchestration, autonomous execution, and crucially, 
maintains robust governance and control. 

1. Ingestion Layer: Instructions enter the system via 
diverse modalities: Web & Mobile User Interfaces, API 
Gateway, Interactive Voice Response (IVR) systems, 
Agent-native natural language prompt interfaces, Chat 
interfaces, email auto-ingestion, and more. All inputs are 
normalized into a standardized intermediate representation 
for downstream processing. 

2. Orchestration Layer: The orchestrator serves as the 
"brain" of the system responsible for reasoning, planning, 
and coordination. Key components include the Instruction 
Analyzer, Workflow Generator, Memory Store, Tools 
Registry, and Task Distributor. 

Critical Safeguard: All generated workflow plans 
undergo mandatory review by the Workflow Plan Validator, 
which verifies compliance with business rules & regulatory 
constraints, logical consistency and safety, alignment with 
ethical guidelines. Only approved workflows proceed to 
execution. 

3. Agent Layer: A heterogeneous ecosystem of 
specialized AI agents, each optimized for specific domains 
or tasks (e.g., data extraction, decision support, multi-step 
problem solving). executes validated workflow steps. 
Agents operate as autonomous yet coordinated units, 
leveraging LLMs, rule-based engines, retrieval-augmented 
generation (RAG), and symbolic reasoning modules. 

4. Human-AI Collaboration & Governance Layer: A 
continuous quality loop ensures transparency, 
accountability, and control embedded across all stages, 
including Execution Monitor, Circuit Breaker, Escalation 
Engine, and Human-in-the-Loop (HITL). 

5. Empowerment Layer: A key innovation: no-
code/natural-language workflow co-creation. Business users 
define rules, templates, and exceptions in plain language 
and they are automatically transformed into validated 
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artifacts by the system. This democratizes automation while 
preserving governance. 

Unlike legacy RPA or rigid BPM systems, this 
architecture is adaptive, explainable, and continuously 
learning—blending AI agility with enterprise-grade 
reliability. 

 

Fig. 2. Enterprise-Grade Multi-Layered Architecture. 

A. From Monolithic Logic to Multi-Agent Collaboration 

In mainstream systems, business logic is centralized and 
rigid—often buried in rules engines, code, or workflow 
definitions. The AI agent-driven model decentralizes 
functionality into narrow, accountable agents: Intake Agent, 
Document/OCR Agent, Classification and Triage Agent, 
Coverage and Benefits Agent, Fraud and Risk Agent, 
Adjudication Agent, Payment Agent, and Communications 
Agent. 

Each agent has clear authority, strict tool access, and 
well-defined responsibilities, enabling modular 
improvement without destabilizing the entire system. 

 

Fig. 3. Multi-Agent Collaboration Architecture for Claim Processing. 

Agents do not compete or duplicate work. Instead, the 
Orchestrator Agent coordinates their interactions by 
determining which agent should handle which part of a 
claim, invoking tools (OCR, rules engine, pricing APIs, 
vector search), enforcing confidence thresholds, deciding 
when to escalate to a human, and ensuring all decisions 
remain explainable and grounded in evidence. 

B. Business-Owned Rules Using Natural Language to DSL 

Transformation 

Traditionally, business rule maintenance requires developers 
and long release cycles. The future state eliminates this 
dependency through a policy/rules-as-content approach. 

How It Works:  
Step 1: Business Analysts write rules in plain English. 

Example: "For auto-glass claims in NY with no injuries, set 
reserves to $300; if deductible > $300, use deductible." 

Step 2: The Rule/Policy Authoring Agent parses the 
natural-language rule, generates structured machine-
runnable DSL (YAML/JSON), creates unit tests to validate 
expected behavior, performs conflict analysis against 
existing rules, runs simulation/backtesting against historical 
claims, and provides an impact assessment (reserve changes, 
STP shifts). 

Step 3: Governance workflows enforce human approval, 
versioning, separation of duties, canary deployment, and 
rollback capability. 

Step 4: The approved DSL is compiled and deployed to 
the Rules Runtime. 

Step 5: Agents call the runtime at execution time to 
apply the new policy automatically. 

 
Sample DSL (YAML Format): 

meta:   id: reserve_auto_glass_ny   

effective_from: 2026-02-10 when:   all:     

- claim.type == "AUTO_GLASS"     - 

claim.jurisdiction == "NY"     - 

claim.injuries == false then:   - if: 

policy.deductible > 350     do: 

set_reserve(policy.deductible)   - else:     

do: set_reserve(350) 

This fundamentally changes how insurers evolve their 
business logic—turning claims operations into a rapidly 
configurable, business-owned system with zero developer 
involvement in day-to-day policy changes, rule updates that 
go live in hours versus months, full traceability from 
business intent to tests to production behavior, and 
consistent governance that reduces operational and 
compliance risk. 

C. Deterministic, Safe Decisioning Through Compiled 

Rules Runtime 

A central requirement for insurance operations is 
determinism: decisions must be repeatable, defensible, and 
compliant. In the future-state architecture, the Rules 
Runtime is the deterministic backbone of the platform. 
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Key characteristics include all business logic running 
through compiled DSL rules rather than free-form LLM 
generation. The runtime evaluates coverage eligibility, 
deductible/limit calculations, reserve formulas, pricing 
constraints, fraud thresholds, and compliance checks. Every 
execution produces decision values, rule IDs and versions, 
explanation metadata, and audit-ready logs. 

Agents never "guess" at financial outcomes. They 
orchestrate actions, compose evidence, and generate 
rationales—but the Rules Runtime produces final, safe, and 
consistent determinations. This design ensures regulatory 
compliance, consistency across adjusters and channels, 
reproducibility for audits and disputes, and predictable 
operational performance. 

D. Runtime Safety, Guardrails, and Human-in-the-Loop 

Assurance 

Every agent action adheres to a strict set of controls: 
Confidence thresholds: Low-confidence agent outputs 

route to human adjusters. 
Criticality tiers: Higher-risk decisions (bodily injury, 

potential fraud) require human review. 
Evidence binding: All decisions must cite supporting 

documents, policy text, or historical precedent. 
Safety filters: PHI/PII redaction, prompt injection 

protection, content safety, and regulatory constraints. 
Immutable audit logs: Prompts, tool calls, decision 

artifacts, agent chain-of-thought summaries (sanitized), and 
policy versions used. 

This ensures the system is safe, governable, and aligned 
with regulatory expectations, even as automation increases. 

E. Continuous Optimization Through Learning Loops 

Unlike static legacy platforms, the agent-driven system 
improves over time. Agents capture telemetry on errors, 
escalations, adjuster overrides, fraud false 
positives/negatives, and time-to-decision. These signals feed 
evaluation datasets for refined policies, updated models, 
improved routing logic, better fraud thresholds, and 
enhanced communications. 

Because the DSL is versioned and test-backed, 
improvements can be safely deployed without destabilizing 
production. 

F.  Strategic Benefits of the Future State 

Operational Efficiency: Higher straight-through 
processing, less manual data entry, fewer rework loops, and 
faster cycle times. 

Financial Outcomes: Reduced leakage, better reserve 
adequacy, improved fraud detection, and higher payment 
accuracy. 

Customer and Adjuster Experience: More consistent 
outcomes, clearer explanations, faster responses, and 
reduced adjuster burnout. 

Enterprise Agility: Rapid policy changes, faster 
regulatory compliance, easier experimentation and A/B 
testing, and modular expansion of agent capabilities. 

Together, these benefits create an insurance platform 
that is intelligent, explainable, adaptable, and safe—

positioning carriers to compete in a fast-moving digital 
market. 

V. COMPREHENSIVE BENEFITS ANALYSIS 

The AI Agent-Driven Architecture introduces substantial 
improvements over traditional claims systems by combining 
automation, deterministic rule execution, explainability, and 
business-owned rules control. The result is a platform that 
accelerates operational performance, reduces loss costs, 
improves compliance, and provides a unified, intelligent 
claims experience. 

A. Speed: Rapid Business Logic Changes 

Traditional claims platforms depend on developer-coded 
rules, often requiring multi-week release cycles for simple 
updates. The agent-driven system replaces this with a 
policy/rules-as-content operating model in which Business 
Analysts author changes directly in plain English without 
involving IT, the Policy Authoring Agent converts natural-
language instructions into structured DSL complete with 
tests, conflict checks, and simulations, approved changes are 
deployed via CI/CD pipelines enabling updates in hours 
rather than weeks, and canary rollouts allow changes to be 
validated safely in production on a small subset of claims. 

This dramatically increases business agility carriers can 
respond quickly to regulatory updates, new coverage 
products, supply-chain constraints, fraud trends, and pricing 
adjustments. 

B. Automation: Multi-Agent Orchestration Drives Higher 

STP 

Using claim processing as an example, low-complexity 
claims (auto glass, towing, low-severity property, minor 
medical) still consume a disproportionate amount of adjuster 
effort because legacy systems lack contextual automation. 
The multi-agent system introduces specialized agents such 
as Intake, OCR, Classification, Coverage, Fraud, 
Adjudication, Payment, and Communication, that 
collaborate to automate most of the claim lifecycle. 

Documents are automatically extracted and normalized. 
Coverage eligibility and deductible calculations execute 
deterministically. Fraud-scoring models and rules are 
invoked in real time. Adjudication uses contracted pricing or 
fee schedule logic. Payments and communications are 
automatically prepared. This increases straight-through 
processing (STP) dramatically, allowing adjusters to focus 
on high-severity or disputed claims rather than routine 
administrative work. 

C. Determinism and Safety: Reliable, Compliant Outputs 

A hallmark of insurance operations is the need for 
repeatable, defensible, and audit-ready decisions. Freeform 
LLM responses alone cannot guarantee this. The AI agent-
driven system ensures safety by compiling all approved 
business policies into a deterministic Rules Runtime, 
ensuring agents never guess at financial outcomes, 
restricting agents to orchestrate tools rather than generating 
outcomes directly, and capturing every execution with 
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complete traceability inputs, rules fired, tool calls, decisions, 
and rationale. 

D.  Explainability: Clear Rationale with Citations 

Traditional claims systems often lack transparency into why 
a particular decision was made. The AI agent-driven 
approach introduces built-in explainability through 
automatic generation of decision rationales, inclusion of 
policy/rule IDs and version numbers used in the Rules 
Runtime, direct citations to policy wording and endorsement 
text via vector-search grounding and supporting documents 
(police report sections, invoice line items, medical records), 
and immutable audit trails storing every step of agent 
reasoning, tool usage, and final decision outputs. 

This reduces dispute frequency, improves regulatory 
defensibility, and supports fairer, more consistent outcomes 
for customers. 

E. Scalability: Event-Driven, Serverless Architecture 

Legacy claims systems struggle under high volume because 
workflows and rules engines scale poorly. The agent-driven 
platform is inherently elastic with event-driven pipelines 
that decouple system components to avoid bottlenecks, 
serverless or autoscaling computing that expands extraction 
and reasoning capacity instantly, a Rules Runtime that can 
process thousands of parallel evaluations per second, and 
each agent being independently deployable and horizontally 
scalable. 

This enables carriers to handle catastrophic events 
(storms, wildfires, hail events) without operational backlogs 
or degraded performance. 

F.  Compliance: Built-In Controls 

Insurance operations require strict adherence to regulatory 
frameworks (Health Insurance Portability and Accountability 
Act (HIPAA), System and Organization Controls 2 (SOC2), 
General Data Protection Regulation (GDPR), and state 
Department of Insurance (DOI) regulations). The platform 
incorporates compliance as a first-class architectural 
principle with: PHI/PII detection and redaction via built-in 
content filtering; Role-Based Access Control (RBAC) 
ensuring agents and users only access permitted data; audit 
logging of every agent invocation, model call, rule 
evaluation, and tool interaction; versioning with full lineage 
enabling reconstruction of historical decisions; data 
residency controls and encryption in transit and at rest; and 
HITL thresholds for high-risk decisions [5]. 
 

VI. HIGH-LEVEL TECHNICAL ARCHITECTURE 

The AI Agent-Driven Claims Platform is structured into 
three cohesive architectural layers, Authoring and 
Governance, Runtime, and the Agent Layer. Together, these 
layers create a modular, governable, and highly automated 
ecosystem that replaces rigid legacy workflows with 
adaptive intelligence while ensuring full compliance, 
determinism, and auditability. 

A. Authoring and Governance Layer 

This layer defines how business intent becomes production 
logic—safely, quickly, and with complete traceability. It 
empowers business teams to modify rules, test them, and 
deploy them without developer intervention, while 
maintaining strict change-control and regulatory 
compliance. 

Business Console (User Interface): A natural-language 
interface where Business Analysts author or modify claim 
rules, fraud checks, reserve logic, communication rules, or 
workflow policies using plain English. Examples include 
"Increase initial reserve for NY auto-glass claims to $300" 
or "Flag claims with 2+ prior glass losses in 12 months for 
manual review." 

Policy/Rule Authoring Agent: Transforms natural-
language policies into a structured, machine-runnable 
Domain Specific Language (DSL). This agent parses, 
validates, and interprets business instructions; generates 
typed DSL rules; builds unit tests automatically; runs 
conflict detection against existing policies; simulates policy 
impact using historical claims; and produces human-
readable change summaries for review. 

Policy/Rules Store: A versioned repository 
(Git/Dataverse) that maintains DSL rule files, unit tests, 
metadata (owners, effective dates, change rationale), 
approval records, and rollback history. This acts as the 
single source of truth for all operational business logic. 

Governance Service: Applies controls required for 
compliance and change management: RBAC and separation 
of duties, multi-step approvals (BA → Manager → 
Compliance), policy versioning and lineage tracking, canary 
and progressive rollouts, and rollback triggers with audit 
logs. 

Simulator and CI/CD Pipeline: Before deployment, 
each policy is validated through back testing on historical 
claims, forecasted operational impact (STP changes, reserve 
shifts, fraud detection sensitivity), automated policy unit 
tests, and integration checks. After validation, CI/CD 
pipelines compile DSL rules and push them into the 
production runtime with full auditability. 

B. Runtime Layer 

The Runtime Layer is the deterministic execution engine of 
the platform. While agents orchestrate processes and 
reasoning steps, all final decisions are produced here, 
ensuring consistency, compliance, and repeatability. 

Rules Runtime (Deterministic Execution): The core 
engine that executes compiled DSL rules for coverage 
verification, deductible and limit calculations, reserve 
formulas, pricing constraints, fraud rule triggers, and 
compliance validations. Agents never "guess" outcomes this 
runtime guarantees predictable and consistent decisions. 

Vector Search (RAG Knowledge Layer): A retrieval 
system used by agents (not the Rules Runtime) to ground 
explanations and reasoning in authoritative sources such as 
policy wordings, endorsement texts, repair guidelines, 
medical policy bulletins, and historical decision snippets. 

Document Store: Stores all claim artifacts: images 
(damage photos), invoices and repair estimates, medical 
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records, police reports, and email and communication 
history. Agents (such as the OCR Agent) retrieve items 
from here to extract structured data. 

Observability: Provides complete visibility into the 
system: telemetry and performance metrics, policy hit-rates, 
fraud rule activation rates, agent confidence scores, 
escalation pathways, and full prompt/tool logs for audits. 

Event Bus: An asynchronous messaging backbone 
enabling decoupled agent orchestration, high-volume 
parallel processing, real-time streaming of events (FNOL 
received, OCR completed, rule fired, fraud flagged), and 
backpressure protection during catastrophes. 

C. Agent Layer 

Agents are specialized, domain-specific LLM-based 
modules that perform reasoning, call tools, compose 
decisions, and orchestrate claim processes under the 
guidance of the Orchestrator. 

Orchestrator Agent: The central controller responsible 
for delegating tasks to the appropriate agents, evaluating 
confidence thresholds, deciding HITL escalation, ensuring 
all actions follow policy constraints, enforcing tool-use 
safety rules, and composing final decisions and rationales. 
This is the "brain" that coordinates the multi-agent 
ecosystem. 

Specialized Agents: Intake Agent collects FNOL and 
validates required fields, requesting missing information 
dynamically. Document/OCR Agent extracts structured data 
from images, PDFs, forms, and emails using OCR/IDP. 
Classification and Triage Agent determines claim type, 
severity, routing path, and urgency based on extracted data 
and historical patterns. Coverage and Benefits Agent checks 
eligibility against policy terms, verifies limits and 
exclusions, and calculates deductible/coinsurance logic 
using the Rules Runtime. Fraud/Risk Agent runs fraud rules 
and ML scoring models, retrieves external risk indicators 
(MVR, police data), and determines whether HITL review is 
necessary. Adjudication Agent evaluates pricing, applies 
constraints, verifies coding rules, and produces a structured 
decision proposal with rationale and citations. Financial 
Agent calculates payment amounts, updates reserves, posts 
financial transactions, and initiates subrogation. 
Communications Agent drafts EOBs, letters, and status 
updates, ensures regulatory formatting, localizes content, 
and archives communications. 

VII. REPRESENTATIVE USE CASES 

The AI Agent-Driven Claims Platform transforms the end-
to-end claims lifecycle across claim types and complexity 
tiers. The following representative scenarios illustrate how 
the architecture performs in both straight-through and 
human-in-the-loop contexts, how business rules are 
authored and deployed, and how proactive fraud detection is 
embedded as part of routine operations. 

A. Auto Glass Claim: Straight-Through Processing 

Use Case Type: High-volume, low-complexity claim 
Goal: Near-instant decisioning; maximize straight-

through processing (STP) 

Auto glass claims are ideal candidates for end-to-end 
automation due to predictable repair paths, well-understood 
coverage rules, and stable pricing structures. The platform 
executes the following steps: 

FNOL Intake: The Intake Agent collects claim details 
(vehicle info, loss cause, location, date/time) via mobile, 
portal, or API. Missing fields are automatically requested 
through conversational prompts. 

Document and Invoice Extraction: The 
Document/OCR Agent processes uploaded images or 
vendor invoices, extracting line items such as labor hours, 
glass type, moldings, and calibration charges. 

Claim Classification: The Classification Agent 
identifies the claim as "Auto-Glass / Low-Severity" and 
predicts likely STP eligibility using historical patterns. 

Coverage Determination: The Coverage and Benefits 
Agent queries the policy administration system, retrieves 
deductibles and endorsements, and applies deterministic 
rules (e.g., "zero glass deductible" rules in certain states). 

Fraud Check: The Fraud/Risk Agent runs anomaly 
detection, recency checks, duplicate claim detection, and 
MVR signals. No risk flags means the claim remains in the 
STP path. 

Adjudication: The Adjudication Agent validates pricing 
against contracted network rates or fee tables, applies 
deductible math, and computes the net payable amount. 

Payment and Communications: The Payment Agent 
posts the transaction to AP/GL; the Communications Agent 
generates an Explanation of Benefits with citations to policy 
text and sends it to the claimant. 

Outcome: Claim resolved in minutes rather than days, 
high STP (often >70-90% of glass claims), and adjusters 
handle only exceptions rather than routine cases. 

B. Bodily Injury Claim: HITL Tier 2 Escalation 

Use Case Type: Complex, high-exposure claim 
Goal: Human-in-the-loop (HITL) augmentation, not 

replacement. Bodily injury claims involve medical 
evidence, legal implications, and higher fraud exposure. The 
platform amplifies adjusters' capabilities by assembling 
evidence and surfacing intelligent insights. 

Data Aggregation: The Document Agent extracts 
structured data from medical reports, treatment plans, billing 
statements, and police narratives. 

Policy Context: Coverage Agent gathers applicable 
liability limits, medical payments coverage, and exclusions 
relevant to injury scenarios. 

Fraud and Risk Analysis: The Fraud/Risk Agent 
identifies inconsistencies such as treatment gaps, 
disproportionate billing patterns, or medical provider 
anomalies. 

Orchestrated Escalation: Due to exposure, uncertainty, 
or elevated fraud signals, the Orchestrator Agent routes the 
claim to a specialist adjuster. 

Compiled Evidence Package: The system produces an 
evidence brief containing extracted medical facts and 
timelines, policy citations and limits, similar historical claim 
patterns, reasoning steps from coverage, fraud, and 
classification agents, and suggested next actions. 
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Specialist Decisioning: The adjuster receives a 
complete, transparent dossier, enabling faster, more 
informed evaluation and negotiation. 

Outcome: Specialists focus only on high-value insights, 
faster cycle times for complex claims, and improved 
accuracy with reduced leakage and stronger SIU 
collaboration. 

VIII. BUSINESS IMPACT AND ROI: A CLEAR PATH 

TO VALUE 

The adoption of an AI-Agent driven claims platform is not 
just a technology upgrade; it is a strategic investment that 
delivers a clear and compelling return on investment (ROI). 
By automating manual tasks, improving decision accuracy, 
and accelerating cycle times, our solution drives measurable 
improvements across the claims value chain, backed by 
robust industry data. 

TABLE I.  INDUSTRY BENCHMARKS  

KPI 

Category 

Metric Target 

Improvement 

Industry Benchmark 

Operational 

Efficiency 

Claims cycle 

time (end-to-end) 

40-60% 

reduction 

McKinsey cites up to 

70% cycle time 
reduction [13] 

 Cost per claim 

processed 

25-35% 

reduction 

McKinsey and BCG cite 

20-30% cost reduction 
[14] [15] 

Decision 

Quality 

Decision 

accuracy  

95%+ accuracy Can reach 99.9% 

transaction accuracy [12] 

Risk & 

Fraud 

Fraud detection 

hit rate 
2-3x 

improvement 

65% improvement in 

detection capabilities 
[12] 

 Fraud detection 

hit rate 

2-3x 

improvement 

65% improvement in 

detection capabilities 
[12] 

Customer 

Experience 

 NPS / CSAT 15–25 point 

improvement 
GenAI adopters report 

45% higher NPS [12] 

 
Illustrative ROI Projection: For a mid-size insurer 
processing 500,000 claims per year at an average processing 
cost of $150 per claim, a 30% cost reduction translates to 
$22.5 million in annual savings. This is against a typical 
implementation investment of $1.5 million to $3 million, 
delivering a payback period of less than 12 months, aligning 
with industry benchmarks that suggest a 12–18 months 
payback window is common for high-volume claim 
automation [16]. 

A. Cost Reduction Drivers 

Increased Straight-Through Processing: Moving from 
typical industry STP rates of 10-30% to 70-90% for low-
complexity claims dramatically reduces manual handling 
costs. 

Reduced Cycle Time: Faster claims resolution reduces 
administrative overhead and improves customer satisfaction, 
reducing churn. 

Leakage Prevention: Improved fraud detection and 
consistent adjudication reduce overpayments and missed 
recoveries. 

IT Cost Reduction: Business-owned rule changes 
eliminate developer dependency for routine policy updates. 

B. Revenue and Retention Impact 

Beyond direct cost savings, the platform drives revenue 
through improved customer retention from faster, more 
transparent claims experiences; competitive differentiation 
enabling premium pricing; and capacity for growth without 
proportional headcount increases. 

C.  Implementation Considerations 

Organizations should consider phased implementation 
starting with high-volume, low-complexity claim types, 
establishing clear KPI baselines before implementation, 
building internal capabilities for ongoing optimization, and 
planning for change management across claims operations. 

IX. CONCLUSION 

The shift from traditional insurance platforms to an AI 
agent-driven architecture represents a fundamental evolution 
in how insurance organizations operate. By unifying 
deterministic business logic with intelligent, orchestrated 
agents, carriers can achieve levels of speed, consistency, and 
transparency that are unattainable with legacy workflow- 
and rules-based systems. 

Modernization begins by separating business intent from 
system behavior. Business teams express policies in plain 
English, while the platform transforms that intent into a 
structured, versioned DSL that executes deterministically 
through the Rules Runtime. This single architectural 
decision eliminates the long-standing dependency on 
developers for rule changes, empowering operations to 
adapt rapidly to market forces, regulatory shifts, and fraud 
trends. As a result, changes that once took weeks or months 
can now be deployed safely within hours. 

An AI agent approach also compresses the claim 
lifecycle, automating low-complexity flows end-to-end and 
augmenting human expertise for complex cases. 
Orchestrated agents handle intake, document understanding, 
classification, coverage evaluation, fraud screening, 
adjudication, and communication—each specializing in its 
domain but working together through a governed, 
explainable workflow. This reduces manual touchpoints, 
shortens cycle times, and lowers operational cost per claim. 

At the same time, the platform strengthens governance 
and reduces leakage by enforcing deterministic execution, 
robust audit trails, and policy/rule versioning. Every 
decision is backed by rule IDs, policy citations, and 
documented rationale, providing unmatched transparency 
for regulators, auditors, and customers. The architecture 
embeds privacy and security controls such as PHI/PII 
redaction, RBAC, and immutable logging, ensuring 
compliance as automation increases. 

Ultimately, an AI agent-driven platform does more than 
modernize insurance processing—it redefines it. It enables 
insurers to operate with the speed of a digital-first 
organization, the discipline of a regulated financial 
institution, and the intelligence of a continuously learning 
system. By aligning business intent with safe, deterministic 
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execution, insurers achieve improved customer outcomes, 
reduced leakage, rapid adaptability, and a scalable 
foundation for the next decade of claims innovation. 

X. FUTURE RESEARCH DIRECTIONS 

While this white paper presents a comprehensive 
architecture for AI agent-driven insurance processing, 
several areas warrant further research and development: 

A. Advanced Agent Capabilities 

Future work should explore more sophisticated reasoning 
capabilities including multi-modal understanding that 
combines text, images, audio, and video for comprehensive 
claim assessment; predictive analytics for proactive claims 
management and loss prevention; and natural language 
generation improvements for customer-facing 
communications. 

B. Cross-Industry Applications 

The multi-agent architecture described here has potential 
applications beyond insurance, including healthcare, 
financial services compliance, legal document review, and 
supply chain dispute resolution, just to name a few. 

C. Regulatory Framework Evolution 

As AI adoption in insurance claims increases, research is 
needed on evolving regulatory requirements for AI 
transparency, standardization of explainability requirements 
across jurisdictions, and frameworks for AI governance in 
regulated industries.  

D. Future State Architecture Illustartive 

 
Fig. 4. GCP Based Architecture Variant – Illustrative 
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Figure 2. Enterprise-Grade Multi-Layered Architecture. 

 

  

Figure 3. Multi-Agent Collaboration Architecture for Claim Processing. 
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